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INDEX 


ACCUMULATORS, 125 

Acetylene torch, 113, 125, 148, 158 
| Achromatics v. microscopical Abbe 
condensers, 147, 157 
Acid: 


l resisting bronze, 101 
uric, 255 
Acoustical, 113 


Adjustments reflector, 66 
Age, earth’s, 119 


Aggregation and flow of solids, 105 


Air: lines in spark spectra, 245 
petrol ratio to, 40 
Alarm, burglar, 213 
edos and diameters of -minor 
. planets, 64 


Alcohol, power, 18 
Altitude : 
| 
| 


Alloys, some useful, 176 
of sun, 48, 53, 65 
les, 156 
Aluminium, 41, 112 


Amateur turner, notes from an, 18, 


124, 254, 289 
Amateurs, bacteriology for, 202 
American: lathe chuck, 292 


tool-post and how to make it, 185 
Anoient dial, 48 
Anima! light for industrial use, can 
we synthesise? 60 


Animals: flying, 188 
see, how the lower, 27 
Annealing furnaces, coal-fired, 268 


Apparatus, rescue, new forms of, 121 
Appliances, Davon optical, 148, 159, 
170, ON? 

Appoggiatura, 101 

' Arm, painful, 292 

Armagh Observer, 101 

Art, dblacksmith’s, 228 


Articles, metal, hardening parts of, 
195 
artifela! flight, Leonardo da Vinci 
and, 62 
Association: British, 94, 106, 112, 118 
— Astronomical, 240 
i —, presidential address, 82 
. Asteroids: 3, 21 
list of, 178 
Astrology, 261 
Astronomical: Association, British, 
240 
| motes, 13, 57, 117, 163, 205, 259 
7 objectives, centration of, 6 
Society, Leeds, 222 


double star, 287 
36 \ 


268 


| Astronomy : 
in New Zealand, 8, 
observational, 235, 
Atomic number, 125 
Atoms, or what? 9 


' Auroras, 156 
Auto-collimation, testing telescope 
by, 30 

Autumn: gales coming, W 
twilight, 148 

Axe: for splitting oak billets, 114 ` 
sharpening, 256 

Axial aspect of Mars, 168, 178. 199, 


211 
Azimuth diagram, Capt. Weir’s, 170 
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BACKGROUNDS., film, 112 


Bacteriology for am:i ateurs, 
Baking. economical, 66, 
e, Eotvos torsion, 199 


202 
89 


78, 


Balances, 132, 137 

Ball-cock lever, 235, 243, 255 

Balls, steel, magnetising, 171, 193 
| Barlow's wheel, 280 

Barometer, 235, 292 


Bars, tension, from piano strings to, 
1 


12 
Basin, stain in, 


243 

Basins. laundry, 31, 40 
Bath taps, 89 
Battery. 214 
Bearing, 148 J 3 
Bell, wee 235, 243 
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lis. tubular, : 
= and outlets, of copper pipes. 

Betelgeitees 134 

Bible, The, 101 

Billets, axe for splitting, 

Binders. core, and cores, 2 

Binocular, prismatic, 214, 2 

Bioscope. a simple form of, “907, 


271 
Birds: in old Scots proverb, 121 


237, 


suicid of, 102 
Black DOGU poisi, 75, ipl: 
Blackbird’s freak, 46 
@lacksmith’s art, = 5 
! Blades, safety razor, 21, 40 
Blinds, Venetian, 9 
|a concrete, 
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Blow-lamp, Lamb, 290 

Blue prints, 89 

Boards, wood-pulp, 1 

Boiler: cock, Pag thread of, 


290 
for steam pump, 160 
Boiling kettle, 160, 171, 181 
Borderland of sleep, 160, 181 
Bottle and glass, tricks ‘with, 86 
Boxes, tin, lling, 171 
Brass: cement for leather and, 8 
etching on, 114 
Breakfast Leia eal A at the, 220 
Bridge: over chasm, 
violin, 289 
Brighton Railway and its locqmo-. 
tives, 284 
Drein. : Association, 94, 1086, 112, 
—Astronomical, 240 : 
—presidential address, 82 
Empire Exhibition, 20 


Bronze, acid-resisting, 101 


Bubbles, soap, the wonder of, 272 
Building, electrical equipment of 


Burglar alarm, 213 

Burner, Primus, 193, 294, 234 
Burnham, Sherburne Wesley, 14, 25 
‘Bur and tingling feet, 21, 31 
Butt ys Painted ‘Lady, 114 


CALCULI, 

Calendar, Srs of the, 277 
Campbell comet, 88, 99 
Canaries, 

Candles, 102 
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ian, 89 
Capacity of lathe, increasing, 8t 
Cape Observatory, 29 
cat De Dion, 182 

_ Ford; transmission case of, 290 


high-speed, new, 157, 180, 192 
motor, Aa "495 


em ' 203, 23 
Cases, English organ, 274 
Cause of twins, 274 
Cavities in die-sinking moulds, 101 
Celestial objects, errons in, 18 
Cement: floor, linseed oil om, 235 
for glass t 
nr leather and brass, 3 


290 
Central heating, the nert best thing 
Centnation, of astronomical objec- 
ives 
eins -treadle lathe, a new 334 in., 


Cepheids, 195, 199 

Chaser’s tools, making, 106 

Chasm, ore over, 41 

Chemical, SL 

Chemistry, Zar 

China, 225 

Chuck. American lathe, 292 

Chucks, notes on, 45 

Cleaning cycling rest, 78 

Clinometer, 170 

Clock: construction, movel departure 
in quarter-striking, 

equatorial driving, 203, 213, 268 


grandfather, 20 
Tegulator, 202, 213. 224, 234, 243 
Clogging. emery-wheel, 
Coal-fired annealing furnaces, 268 
goil. measuring, 8, 20, 
coe ae metre, 192 


pbell, 88, 99 
Sakea, 


72 
Halley’ S, 156, 168, 200 
mysterious, 
surprise, 222 
Companion to © 2273, a new, 112 
Concrete blocks, 113 
Condenser: 113, 243 


microscopical Abbe, v. 


matics, 147 
Conductor, lightning, 7. 8, 39 
Cones, slide-rest to turn, 290 
Constipation, 148 
Contraction quarter-striking clock, 
novel daparture in, 
Control, electric lamp, 
Cookers, scientific, 66 
Cooler, 31 
Copper: kettles, 
pipes. outlets an 


o 
fur ia, 214. 225 
d bendk of, 291 


. Cores and core bindera 283 


Cornet, mechanical, 267 f 
Correlation in mass of the outer and 
-inner planets, 266, 278. 287 
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Corrosion: of iron and steel, 273 
Cracking, sunshade, 246, 280, 291 
Crescent moons, 72, 78 . 
Cricket on the wire, 188 
Critical illumination, 241, 266 
ce sar, 178, 193 

in. finders 


245 
Cut-out, motor, 158, 1381 
Cutter, "148 
Cycling vest, cleaning, 78 
Cylinder lobiiention steam, 70 
Cylinders: “‘ Peerless,” 236 


rts in, 280 
cng, 135, 158 


DAMAGED feather, 78 
Dark: spaces in nebuilse, 5 
star in Taurus, 8 ; 
Dates and lines, 199 
P optical appliances, 148, 159, 


202 
Dayliant stellar photography, 20 
Days of our years are —?, 286 


De Dion car, 182 5 
aen eea 


Design for portable wo 

Determination, time, 

Devia, spherical turning, 289 
Diagrams, azimuth, Capt” Weir's, 170 


l Dial, ancient, 48 
| Dia 


of minor 


test, 191 
Die-sinking | mouids, cavities in, 101 
Dies, repairing, 280 
Dimensions, stellar masses and, 4, 38, 


Si. 63 
ae of the Harvard Observatory, 


Direct-vision mirror, 232 
irty windows, 171 


~ (projecting me 61 
ing 62 rd 
De ance, Previa 52, 72 
Distances, anels aine. 156, 171 
Distilled water, 112 
—as medicine, 42 
Distilling herbs, 160 


» 134 
Double star’ e oor 287 
Drawbacks of gastheating, 147, 158 
Drill steel from hollow ingots, 58 
Drills, twist, I, 89 
Drive. friction, 180° 
Driving-clock, equatorial, 203, 213, 268 


ð 


EARTH: globular, why is the? 29, 


i radio waves are’ bent round 
the, 220, 232 

infysorial, 255 

shadow of, 72, 78 

Earthquake, volcanic, 89, 113 

Earth's: age, 119 
pole, wandering of the, 132 

Earwigs, 21 

Ebony turned work, 

Eclipse : luner, bk. a 1921, 167, 
solar; deflection of light during, 
—penumbra in, 178 

Eclipsed moon, 179 

Eclipses, 168. 171, Ba 222 

Economical bak 66, 78, 89 

Eden, garden of, i 

Edge. uneven, 101, 

Edinburgh, time detemiiantion at, 


277 

Effects of thirst, 273 

Eggs. 225 

Einstein’s: theory, 5. 19, 40, 52, 77, 
118, 184, 169, 179, 201, 212, 223. 
232, 2A2. 253, 279 

—Sir Oliver Lodge on, 180 
Electric: lamp control. 40 


180. 192 


traction, 152. 173. 186, 218 


223 


isc, solar, a simple instrument for 


lighting for small houses, cheap, 


waves and wireless telephony, 272. 


AON 


Electrical: equipment of the build- 


ng, 2638 
ee waterproofing of textile 

Tics, 
Bement of minor planets, orbital. 


Emery-wheel, clogging, 290 

Encke’s comet, 72 

Engine, petrol, 245 

Engineer, spider as an, 288 

Engines, gas and oil, relative advan- 
tages of, 

English organ cases, 274 

Eotvos torsion balance, 199 

Equator, Martian, tilt of, 190 

Equatorial: driving-clock, 203, 213, 


onat, 29 
reflector, 147, 148, 159, 170 
Equipment, electrical, of the build- 
ng, 263 
Escapement, gravity, 235, 255 
Etching on brass, 1 
and spring-recoil, 
Ether: speech Carou the, 108 
Ethioal psychology, 142 
Evolution, Huxley and, 219 
Exhibition, British Empire, 20 
` Experiment, second-hand telescope, 
Experimental philosophy, modern, 
, 279 
Experiments of Michelson and Mor- 
ley. 19, 30, 37, 51, 64, 169, 170, 
478, 181 
Eye-tube, loose, 
Eyepiece magnification, aa 212 


FABRICS, textile, electrolytic weter- 
roofing of, 

Fa and possibilities of psychical 
research, 143 

Fallacies, summer time, more, 164 

False teeth, 

Feet. burning and tingling, 21, 31 

Field, new. paron of large, 212, 241 


Filling tin boxes, 1 
Film batkerouns, 118 


Films, 1 
Finder: crosg-wires in, 76 
telescope, 48, 


Fish, curing sea, 245 

Flask, vacuum, 101, 137, 158, 170 

Flat-irons, 

Fleas, 171 

Flexible steel ropes, the care, uses, 
and amepec tn of, 85 

Flies, 78, 89, 

Flight, r etificial, Leonardo da Vinci 


and, 62 
Floor: cement, linseed oñ on, #25 
tar and ashes, 214, 225, 255 
Flow and aggregation of solids, 105 
Flutes, 78 
Flying animals, 188 
Force : ee %35, A 
ump, easing jar in, T" 
Pee weather, 64, 88, 178, 191, 
288 


Frames, saw, 78 
Freak iey blackbird’ 8, 4€ 
Freck 
Friction’ drive, 180 
Fruit, wasps and, 66 
Fuel: 290 
smakeless, from waste, ae 
Fur in copper kettle. 214, : 
Furnaces, coal-fired oeeling. 268 
Future weather, 50 


GALACTIC latitudes and longitudes, 


Gales, autumn, heavy, 30 
Galvanised ear tank leaking, 125 


binned 

Gamma An Toia 178, 191, 211 
Garden of Eden, 9 

Gas: and oil-engines, relative advan- 


25 
and sonal eed 53 
cutting off, 160- 


fires, 224 

heating, drawbacks of, 147, 158 
Gate knobs, removing, 
Gauge, travel of, 280 
Gear, epur and worm, 14 
Geo gyro-autograph, &, 76, 233, 254, 


Geologist’s “hammer, 125 
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Geometry, solid, 235 -` 74m Poe 

Girder, wrought iron, 41. 

Glass: bottle and, tricks wim, 36 
optical, specific gravity of, 102 
tubes, cement for, 291 

Glassblowing, 290 

Gliding, on, 130 

Globigerina, 179, 200 

Globular, why is the Earth? 29, 31 

Grasses and. straws, chewing, 31 

Grasshopper’s organ of sense, 213 

Gravitation theories, 279, 288 

Gravity ; escapement, 23, 25 
specific, 11 
—of tical glass, 102 

Grazing occultation, 199 

Greetings, 278 

Gunfire and rainfall, 37 


HABITS of sea trout, 144 

Hematoxylin, 112 

Halley's comet, 156, 168, 200 

Hammer: p lanishing, using the, 141 

geologist’s, 125 

Hand rest, 

Handbook, an observer's, 178 

Handicraft: ite cultural and tech- 
nical value, 274 

Hard woods for turning, 290 

Hardening parts of metal articles, 


1% 
a oe eee director of the, 


Haulm, potatoes from the, 181 
Heat radiation, 171, 192 
Heating: and lighting, 262 
central, next thing “Se 266 
gas, drawbacks of, 147, 158 
Height of distant objects, 3 
Help the Cornish miners, 100, 158, 201 
Herbs, distilling, 160 
High-speed car, new, 157, 180 
Historic drought, 231 
Homochromatoscope, 244 
Hooping wheel, 160 
_ Horizon, dip of the, 156,0192 
Hornet, what is a? 9, 40 
Hot: water taps, 31, 41 . 
—to sink, 
House lighting, 21, 6 
cheap electric tie tine for, 180 
Houses, straw, 66 
Howlers, more prize, 24 
a loud, in water pipes, 268, 


Hung sant a ” for fe 130 


long 


ILLUMINATION, eritical, 241, 266 
Illusion, optical, 170, 181 
Image, telescope, of star, 63 
Immortal, are we potentially? 2 
Increasing the capacity of a small 
lathe, 
Infusorial east 255 
Ingots, hollow, ‘drill steel from, 58 
Ink: black, waterpnoofing, 244 
sympathetic, 66 
Instrument, simple, 
the solar disc, 61 
Interferometer, Prof. 
134, 147, 158, 192 
Internal movements in the sea, 120 
Inventiveness of life, 239 
Investigation, meteorological, 154 
Iona, Lepidoptera in, 260 
Iron: and steel, corrosion of, 273 
cement, 290 
oxide, magnetic, 235 
tank leaking, galvanised, 125 
Ironwork, joining, method of, 25 
Irrigation, 66, 78 
Ivory, wood and, 53 ` 


for projecting 
Michelson’s, 


JOINING davon: method of, 25 
Joint, spring, slow-returning, 158 

Journal-shaft, 9, 21 

‘July drought, 37 

Jupiter: 8, 245 

Jupiter’s satellite phenomena, 3 
—fourth, 178 


KETTLE: boiling, 160, 181 
copper, fur in, 214, 925 

Keyseater, 8 

Knobs, gate, removing, 78 


LAMB blow-lamp, 20 
Lament of a sy aier 191, 201 
Lamp: control, electric, 40 
Pointolite, for use with the micro- . 
scope, a simple form of, 265 
Lathe: 9 
capacity of, increasing, 81 
improving the output of a, 151 
new 33-in. centre-treadle, 247 
Latitude, sea level and, 3 
zene and longitudes, 


Laundry basins, 81, 40 

Law of relativity, 109 

Leather: and brass, cement for, 8 
damaged, 78 
tanning sea, 66 


galactic, 


Leeds Astronomical Society, 222 
Lengths, tube, N.A. and, 182, 1 
Lepidoptera in lona, 260 » 
Lever, ball-cock, 235, Opts 255 
lite: inventiveness of, 
pond, and the great ollie: 223 
problems of, on other planets, a6 
Lifting welght, 78 
Light: animal, can we synthesise 
for industrial use? 60 
deflection of, during 
eclipse, 4 
velocity of, 52 
Lighting: heating and, 292 
house, 21, 52 
—cheap electric, 180, 192 
ag conductor, 7, 18, 51, 65, 


proteción from, 225, 235 
Lines: air, in dT spectra, 244 
dates and, 193, 199 
Linseed oil on cement floor, 235 
Living, cost of, 181 
‘Lizarde, 244 
‘Locomotives, Brighton Railway and 
its, 284 
Lodge, Sir Oliver, on the Einstein ` 
heory, 189 
Log. scale, 171, 181, 193 
London minima temperature varia- 
tions, 78 


a solar 


Longitude in time, 132 


Loose eye-tube, 53 

Lore of the mistletoe, 272 

Lower animals see, how the, 27 
Laprication: modern methods of, 


steam cylinder, 70 
Luminous night sky, 


Lunar: eclipse of Bete 16, 1921, 167 
notes, 286 
MACHINES, power for small, 160, 


about the, 


Magnetic: force. 235, 243 
storms of the present 
cycle, 120 
Magnetising steel balls, 171, 193 
Magnification: 42 
high eyepiece, 212 
Man and NON Prof. J. Arthur 
Thomson on 
“ Manna ” for te hungry, 130 
meh axial aspect of, 168, 178, 199, 


Martian equator, tilt of, 190 

Masses and dimensions, "stellar, 4 

Matters, telescope, 179 

Measuring coil, 8, 20 

Mechanical cornet, 267 . 

Meeting, British " Association, 112 

Mensuration, 171, 181, 213, 235, 244 

Metal articles, hardening parts, 195 

Metalwork of sundial, 148 

Meteor, 4, 36, 64, xi 

Meteorite, a missing. 222 

Meteorological : 190 
investigation, is 

Meteors, observations of, 49 

Meter, testing watt-hour, 20 

Metric coinage, 192 

Method of joining ironwork, 25 

Michelson and Morley, experiments 

ee 19, 30, 37, Gl, 64, 169, 170, 178, 


Mackerel, ” superstitions 


solar 


ierociionontanh, 120 
Microphone, 66, 72, 101, 113, 125 
Micro-polariscope, 41 
Microscope: 21, 31, 255 
condenser, 243 
Pointolite lamp for use with the, 
a simple form of, 265 
pol@risers for Re 212 
Microscopical : , 88, 99, 102, 148, 
179, 182, 198, "00, "202, 21i, 213, 231, 
94), 258, 279, 288 
Abbe condensers Vv. 
147 
and telescopical, 288 
Milk, sour, 66 
Milky, Way, 66, 72, 
Miners, Cornish, help the, 100, 158, 
1 


achromatics, 


Mirror : direct-vision, 232 


Mistletoe, the Tore of, 273 
Mizar, 135 
Modern : ae a 
— 2A2, 253, 266, 
methods of lubrication, 206 
spiritualism, 142 
Moon: 211, 253, 286 
eclipsed, 178 
occultation of star by, 225 
our Nee od, 73 
Moondial, 148 
Moonlight, theatrical, 40, 52 
Moon's: crescent, 72, 78 
first quarter, 268, 277 
Moonshine, 190 
Motion, quani mole 180 
Motor: cut-out, 159, 
car,, Duryea, 125 
cycle, 89 
road problem, 77 
Moulds, aie enang, cavities in, 101 
Mount, equatorial, 2 
Mountains, origin of, 238 
Mounti diatom, 21 
Mule spinning, 225 
Mysterious comet, 211 


philosophy, 


NATURE: man and, Prof. J. Arthur 
Thomson on, 144 
summer time a trick against, 141 
Nebule, dark spaces in, 5 
Negative parallaxes, 100, 112 
New Zealand, astronomy in, 3 
Newtonian reflector, 198, 213 
Nickel plating, 31 
Night sky, luminous, 49 
Nitrogen, waste, 20 
ania oh astronomical, 13, 57, 117, 163, 
from en amateur turner, 18, 124, 
254, 289 


lunar, 286 

on chucks, 45 

‘southern, 277 t 
Nuisance, smoke, 283, 248, 254, 280, 


Number, atomic, 125 
Numbers, Pythagorean, 255, 268, 280 


OAK veneers, curled, laying, 255 

Obituary: Rolston, Mr. W. E., 48, 
Shackleton, Mr. W., #4 

Object seen near the sun, 222 

Object-glass, loose, 292 

Object-glasses, separation in, 63 

ay astronomical, centration 


Objects’ distant, height of, 3 
‘* Webb’s celestiak’’ errors in, 37 
Observational astronomy, 235 
Observations: and telescopes, 277 
of meteor, 49 
pinhole, of the sun, 147 
planetary, 
Observatories: photographic plates 
at, 222 
private, 178, 191 
Observatory: Cape, 29 
Harvard, director of the, 240 
Observer's. handbook, 178 
Occultation: grazing, 199 
of star by moon, 225 
of Venus, 4, 72` 
Occultations : 
planetary, 3 
Occupation, etal: tor dormant en- 
tenprise, 154 
October summer, 156 
Oil: linseed, on cement floor, 23 
wax polish, 9 


244, 255 
appliances, Davon, 148, 169, 170, 
glass, specific gravity of, 102 
iilusion, 170, 
Organ: cases, English, 274 
teed in, beating, 290 
Organs of sense, Brassnonper: S, 
Origin of mountains, 
Ormolu, restoring, 125 
Ornamental turning, 69, 217 
Orrery at the preakiast table, 220 
Outer and inner planets, correlation 
in moss of the, 266, 278, 287 
tk te a lathe, improving the, 
1 


Oxide of copper solution, 6 
Ozone, 88 


213 


PAINFUL arm - 
Painted Lady buttery, 114 
Een eon: or universal windmill, 


2, 223 
Paper 7, pole'inding, 170 
arafin’ smell of, 101 
negative, 100 


stellar, 
“ Peerless ” cylinders, 235 
Pendulum, 101, 113 
Penumbra in solar eclipse, 178 
Perseids, 133, 147 


eas: 


Petrol: engine, 245 
ratio to air, 4L 
Phenomena, Jupiter's satellite, 3 
Philosophy, Prag aa modern, 
242, 253, 266, 279 


Photographic plates at observatories, 


Photography, stellar, 182, 193 
Photometer, 199 

‘Piano strings to tension bars, 121 
Pigeon trap, 40 

Pile, voltaic, 280 

Pilot, White, 225 

PO i outlets and bends of copper, 


water, loud humming in, 268, 280 
Pistons: 42, & 
square, 290 
Planetary: conjunctions, 211 
display, 232, 240 
observations, 253 
occultations, 6 
Planets: correlation in mass of the 
outer amd inner, 266, 278, 287 
minor, diameters and albedos of, 64 
— orbital elements of, 
problems of life on other, 46 
relative distances, 156, 171 
Planishing hammer, using the, 141 
Plants growing in ‘water, 402, 125 
Plate, hot, 125 
Plates: photographic, 
Le. 
tin, 
Plating, nica, 3i 
Piumber’s inch, 


Pluviscope, "224 
Podura scales, $9, 99 


at observa- 


| 
| 


Pointolite lamp for use with micro- 
scope, a simple form of, 265- 
Polarimeter, 12 
Polariser of large field, a new, 212, 
223, 231, 244 
Polarisers for the microscope, 212 
Pole: finding paper, 170 
wandering of the Earth’s, 
Polish: boot black, 78, 101 
oil wax, 9 


152 


Pond: hunting and ‘results, 18 
life, and the great drought, 223 
Pond-hunter, lament of, 191, 201, 223 


Portable workshop, design tor a, 264 
Ports in cylinders, 280 
Potato spraying, 112 
Potatoes from the haulm, 181 
Potentially immortal? are we, 2 
Power: alcohol, 18 
for small machines, 160, 170, 181 
Powers on telescopes, 147 
` Press, screw, 280 1 
Primus burners, 193, 224, 234 
Prints, blue, 89 
Prismatic binocular, 214, 243 
Prize howlers, more, 
Problem, in smoke, 37 
motor road, 77 
Problems of life on other planets, 46 
Prominencies, solar, 66 
Prophets, weather, 286 


Protection from lightning, 225, 2 _ 
Proverbs, old Scots, birds in, 124 
Psychical research, facts and possi- 
bilities, 145 
Psychology, ethical, 143 
Pump: boiler for steam, 150 ; 
for cart potato-spraying machine, 


oree, easing jar in, 101 
Pythagorean numbers, 255, 268, 280 


QUARTER: Moon's first, 268, ZTT 
striking clock construction, novel 
ttre in, 1 
Quasi-«molecular motion, 180 
Quicksands, 


R 38 and thundery weather, 150 

Radiation: heat, 171, 192, 

solar, 180 

Radio waves are bent round the 
earth, how, 220. 232 


* Raffa, 39 


Railway, Brighton, and its locomo- 


tives, 284 
Rainfall; gunfire and, 37 
the year's, 286 
Rainmaking, 7, 231 
Rainwater, 137, 148 
Razor blade, safety, 21. 40 


— Reed, beating, m organ,~-200—- 
Reflector, 113, 147 ° 
a 5-in., 100 


adjustments, 53, 66 
equatorial, 147, 148, 159, 170 
Newtonian, 193, 213 I 
Reflectors and refractors, 
efficiency of, 287 ` 
Reform of the calendar, 277 
Refractor tubes, stops in, 159 
Refractors and reflectors, relative 
efficiency of, 287 
Regulator clock, 202, 213, 234, 
243 
Relative advantages of gas and oil- 
engines, 203 
Relativity: law of, 109 
speculations on, some, 144 
Repairing dies, 280 
Rescue apparatus, new forms of, 120 
Research, psychical, facts and possi- 
bilities of, 143 
Restoring ormolu, 125 
Road problem, motor, 77 
Roof, washhouse, leaky, 89 
Ropes, flexible steel, the care, uses, 
and inspecuon:< of, 85 
Rover car, 292 


relative 


224, 


SAFETY-RAZOR blades, 21, 40 
Satellite: Jupiter’s IVth, 178 
phenomena, Jupiter's, 3 
Saturn, 112 
Saw frames, 78 
Sawdust, dispersing, 268 
Scale, log., 171, 181, 198 
Scales: of lepidoptera, scent, 124 
podura, 89, 99 
Science: and sun worship, 54 
or sophistry, 190 
Scicatific coo ers. 65 
Scientific News, 
71, 87, 98, 111, 123, 131, 145, 155, 
166, 177, "189, 198, 210, 291, 229, 
239, 252, 285. 275, 284 © 
Scientific Societies : Barrow and Dis- 
trict Association of Engineers, 


164 
Berwickshire Naturalists’ Club, 145 
British Association, Edinburgh 
meeting, 34 
British Astronomical Association, 


176, 274 
Britigh Engineers’ Association, 165 
Cardiff and South Wales Wireless 
Society, 


220 
Centre Ge the een Society 
formed in tpawich, 
Chaldæan Society, 71 A 274 
Hastinge and St. ‘Leonards Natura? - 
History Society, 189 


2,17, 28, 35, 47, 62, 
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Scientific Gocieties—Continued. i Spring : joint, slow returning, 158 Telescopes: 64 Velocity of light, 62 


Institute of Metals, 123 
Lambeth Field Club “and ‘Morley 
College Scientific poe Oi +166 


Liverpyol Geologica 


Society, 196 


Manchester Astronomical Society, 
154, 196, 250 


Microscopical Society of Victoria, 


47, 87, 130, 176, 229, 25L 
New Zealand Astronomical Society, 


24 
North Middlesex Wireless Club, 2, 


3, 46, 98, 123, 154, 176, 198, 22, 
. 299, 251, 275 
Optical Society, 951 . 
Quekett Microscopical Club, 
169, 197, 250 
Royal Astronomical Society, 196 


Kon Meteorological Society, 


153, 


94, 


Royal Microscopical Society, 122 
Royal Physical Soeiety, 228 


Royal Scottish: 
228 


t 


Society of Arts, 


Royal Society, 
DAT of ai Highest, 
Somerset Archeological and 


Natural History Society, 209 
Screw press, 280 


Sean fish, 


internal movements in the, 120 


leather, 


curing, 246 


tanning, 


66 
level and latitude, 3 
trout, habita of, 144 ~ 


Second-ha: 
See, 


Sense, organs of 
peter tge D object eases, 52 


Shadow, t 


Seating, vaive, 148, 158 
hand telescope - experiment, 77 

how the nee animals, 27 

grasshopper’ 6, 213 


Shaft Journal, 9, 21 
axe, 256 


Shenae 40 
short, 148, 168 
hortage, water, 61 
Shrinkage in bosses of wheels, 101 
Sink, hot water to, 225 
Sky, night, luminous, 49 
Sheep, borderland of, 160, a 
Slide-rest to turn cones, 


Slide rule, 


65 


-Smell of paraffin, 101 
Smoke: 160, 170 


Soap. Rt ese the wonder of, Be 
Society, Leeds Astronomical, 
Solar co-ordinates, 3 


cycle, magnetic storms of the pre- 


sent, 120 


disc, a simple instrument for pro- 


jecting. -t 


eclipse, deflection of light during 


a, 49 


—penumbra iu, 178 
prominences, 6 : 


Solution. oe of copper, 8 


‘Sour milk 


Southern notes, ZT? 
» dark, in. nebýlæ. 5 
Spade a spade, calla. 125 


Spark spectra, ai 
Specific gravity, 
. Of hydrogen from 


Spectra : 


Sie A5 - 


vacuum tubes, 120 
spark, air lines in, 245 
troscope, 6, 214 


Spberical 


turning device, 289 


through the ether, 108 


as 


Spraying, 


an engineer, the, 238 


modern. 142 
Potato, 112 


long 


Ons on relativity, some, 144 


recoil, and ether, 180 
uthising wagon, “102 
warm, 

Springs, variation in. yield irom, 182 

Spur and worm gear, 148 

Square pistons, 290 , 

Stain in basin, 23 

Star: 72 , 
astronomy, double, 287 

` diameter of, 

. distance of, 9, 40, 52, 65, 72 
now, 
occultation af, by moon, adi 
telescope image of, 63 

Stars, 21 i 


Steam); 8 


car, 115, 203 
—turbine, 203, 213 
cylinder lubrication, 7 
pump, boiler for, 160 
Steamer, White, 113 
Steel: balls, magnetising, 171, 193 
corrosion of iron and, 273 
from hollow ingots, drill, 58 
protection of iron or, from corro- 
sion, 39 
topes, flexible, on the uses, care, 
and inspection of, 85 


Stellar: masses and dimensions, 4, 38, 


ol, 
parallaxes ig 
photons ac 
—dayli ght 

Stephanoceros, a 
Stops in refractor tubes, 159 
Straw houses, 66 
Straws and grasses, chewing, 3t 
Suicide of birds, 1 
Summer: fallacies more, 134 
time, 164, 278, 286 
—a trick ee Nature, 141 
—Uctober, 156 
—v. winter time, 18 
Sun: altitude of, 48, 53, 65 r 
- object seen near, 222 
pinhole observations of the, 147 
worship and science, 34 
Sundew, 34 
Sundial: 2 
metalwork of, 148 
. Sundials, 72 
Sunshade cracking, 245, 280, 291 
Sunshine: can we have too much? 
130 


Venus in, 66, 72 
Sunspot, remarkable, ae 277 
Sunspots:. 

of 1921, 286 
Superheater, 280 
Superst: tions about the mackerel, 220 
Surface, fire, 
Sustaining weight, 114, 158 
Swallows, 9, 
“Swans, 269 
sympathetic ink, 6 i . 
Synthesise animal light for industrial 

use, cacy we? 

System, decimal, 255 


TABLE, breakfast. orrery at the, 220 

Tables, aititude, 156 

Tank leaking, galvanised, 125 

Tanning sea sont 66 

Taps: bath, . 
hot-water, ‘40 

Tar and ashes ey ed 214, 225, 255 

Tarnished mirror, 160 

Tartar, 113, 158, 170 

Taurus, dark star in, 8 

Teeth, false, 31 

Telephony, wireless, 

and, 273, 283 
aa a experiments, second-hand, 


finder, 48, 53 
image of star, 63 
matters, 179 
new, 144 


electric waves 


and observatories, 277 

in private observatories, 191 
list of, 179, 193 

powers on, 147 

testing, by auto-collimation, 30 


unused, 1 
Telescopical and microscopical, 288 
Temperature, variations, London 
minima, 73 


Tension: bars, from plano strings to, 
121 


Test diatonts, 191 


Testing: cylinder, 125, 158 ` 
vibration, 41 
watt-hour meter, 20 
Textile fabrics, electrolytic water- 
proofing of, 248 
Theatrical moonlight, 40, 52 
Theories, gravitation, 279, 288 
Theory: Einstein's, 5, 19, 40, 52, 77, 
118, 134, 169, 179, 201, 212, 223, 
232, 242, 253, 279 
— Sir Oliver Lodge on, 189 
Thirst, effects of, 274 i 
Thread of boiler cock reducing, 290 
Thunderstorms, 51 
Thundery phenol R38 and, 180 
T..des,- 199 202, 224 
Tilt of Martian equator, 190. 
Time: determination at Edinburgh, 


277 
“ Stella Maitland” rule for, 278 
summer, 134, 278, 286, 288 : 


plates, 20 


‘Titanic, the, 8-20, 39 


Tool-post, American, and how to 
: make it, 185 

Tools, chaser’s, making, 
Torch, acetylene, 113, fb 
Torsion balance, Eotvos, io 
Tortoise, water, 158 
Traction, electric, 152, 173, 186, 218 
Transmission case of Ford car, 290 
Trap, pigeon, 40 

Travel of gauge, 280 

Travelling wheels, 244 

Tan against nature, summer time, 


14r 
Tricks with bottle and glass, 86 
Trout, sea, habits of, 144 


Tube lengths, N. A. ‘and, 182, 193 


Tubes: glass, cement for, 291 
refractor, stops in, 159 
vacuum, ‘spectra of hydrogen from 
long, 120 
Tubular bells, 20, 40, 52, 65, 78 
Turbine steam car, 3 
Turner: amateur, notes from: an, 18, 


124, 254, 
Turning: device, spherical, 269 
hard woods for, 
omamental, 69, 217 
Twil ght, autumn, 148 
Twins, causes of, 274 
Twist drills, small, 89 


UNEMPLOYMENT. a remedy, 147 

Uneven edge, 1 113 

Univeral E T 
196 

Unused telescopes, 191 

Uranus, 211 

Uric acid, 265 

Useful alloys, some, 176 

Utilising wagon spring, 102 


pantanemone, 


VACUUM flask, 101, 137, 158, 170 
Valve seating, 148, 158 

Neola moon. 73 

Variation in yield from ‘springs, 182 
Varicose veins, 8 


Water-wheel, 


Tas, 158 . 


Veneers, curled oak, laying, 255 
Venetian b inds, 9 
Venus: 73, 133, "156 
in sunshine, 66, 72 
occultation of, 4, 72 
Vest, cycling, cleaning, 78 
Vibration testing, 41 
Violin: bridge, 289 
making, 213 
Voleanic earthquake, 89, 115 
Voltaic pile, 280 


WAGON-brake, either side, 39 
Wandering of the earth’s pole, 132 
Warnr spring, 113 — 
Warning bell, 243 
"Washhouse roof, leaky, 89 
Wasps, fruit and, 66 
Waste: nitrogen, 20 
smokeless fuel from, 152 
Water: distilled, 112 
— as medicine, 42 
pipes, loud humming in, 268 
planta, growing in, 102, "195 
shortage, 51 
« taps, bot, 41° 
tortoises, 158 
Waterproofing: black ink 
textile fabrics, ects ie ale 


Watt-hour meters, testing, 20 ` 
Waves: electric ‘and Jines tele- 
phony, 272, 283 
radio, bent Tound the earth, 220, 


232 
Way, Milky, 66, 72, 168 
Ways and means, workshop, 33 
Weather: 18, 37, 49, 124, 13, 147, 


168, 208, 223, 231, 
forecasts, ‘6A, 88, 178) 191, 988 
future, 60 

ets, 286 
ery, R38 and, 180 
Weight: lifting, 78 
sustaining, 114, 158 
Weir's, Capt., azimuth diagram, 


170 
Wheel: Barlow’s, 280 
clogging, emery, 290 


travelling, 244 
White: pilot, 225 
steamer, 113 
Winch, plumber’s, 8 
a universal, 
1 ; 
Windows, dirty, 171 . 
Winter time and: summer time, 18 
Wire, cricket on the, 188 - 
Wireless: telephony and electrio 
waves, 272, 283 
waves im a "shielded frame aerial, 
reception of, 129 
Wonder of soap bubbles, the, 272 
Wood: and ivory, 53 
hard, for turning, 290 
W ood-pulp boards, 148 
Woodworking, 89 
Work. ebony turned, 52 
Workshop: design for portable, 254 
ways and means, 33, 95. 129 
Worm gear, spur and, 148 
Worms and worm-wheels, 41 
Worship, sun, and science, 4 , 
Wrougbt-iron girder, 


pantanemone, 


X-RAYS, 232 
YEARS: hy of our, are —? 286 


nfal, 


Yie'd from springs, variation in, 182 


tte COMPANY, 84 and 85, 


a mG Sop, UAE, lie eT ae 
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This is the first of a series of monographs intended to supplement 
Modern Electrical Theory. The choice of Series Spectra for the subject 
of the first monograph needs no justification. The work, which is based 
on Bohr’s theory, is undoubtedly the most important advance in pure 
physios since 1913. i i 


Alternating Currents. Parts I and I. By C. G. 
LAMB, M.A. Demy 8vo. Part I, 5s 6d net. Part II, 7s 6d net. 


5 Parts I and II are the first of a short series of notes intended primarily 
to assist a student in writing up his lectures. They are of the nature of a 
full explanatory syllebus of the course of lectures: given to third-year 
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A Manual of Seismology. By CHARLES 
DAVISON, Sc.D. With 100 illustrations. Demy 8vo. 21s net. 


“The present manual, which belongs to the Cambridge Geological 
Series, written by one of the very foremost scientists in this department, 
presents the whole subject in clear arrangement and language, with every 

‘device of illustration, and all the recent investigations on points that fall 
strictly within the domain of seismology.’’—The Aberdeen Free*Press, 


Principles of Geometry e Vol. I. Foundations. 


By H. F. BAKER, Sc.D., F.R.S. Demy 8vo. 12s net. 

he volumes of which this is the first have the purpose of introducin 
the reader to those parts of geometry which precede the theory of higher 
plane curves and of irrational surfaces. The present volume is devoted to 
the indispensable logical preliminaries. It assumes only those relations 
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a peculiarly difficult class to represent pictorially in any natural manner 
ee There are excellent short notes as to habitat, larval habits, and 
so on under the pictutes. . . . We hope this volume may stimulate a 
wider interest in this fascinating group.’’—Nature on First Series. 


An Introduction to the Study of Cytology. 
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|| A. NOVEL" DEPARTURE... . IN for the quartors.the 
t 


} tions, ‘as will be seen. on referring ` toj 
‘Mig. III. B, there being no room owing to 


; am ‘bridging the warn wheel. It will be 
seen, too, that the. main wheel pivots 
, are bushed on~back plate, — ` 

| used in French striking clocks, aré screwed| 


i and front, part of the hemispherical bell 
t Supports—the sid bells being placed on a}: 


j is best seen in Figs. III. and IV.- Each 
lever is fixed ‘to a brass bearing, but thel 
| distinction between the tWo is this, viz.. 


l would: 
| 30 that, on 


} charging the levers. But there was a 


r mer fall, perhaps, the levers were so 


4 


| that this is partly accomplished -by means 
| of bridge pieces. Seo also æ and z, Fig. 1. 


| Lalways believe in a removable bush at the 
| pin-wheel for nice adjustment. 
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QUARTER-STRIKING 
STRUCTION.—II.' | 
.. By Joun James Harr, F.R.A.S. | 
_We now come to Bigs. III. and IV., 
which will help to make the matter clearer. 
. With the extra work already referred to, a 
means of facilitating the putting together | 
becomes æ. sine qué ñon.. On referring to 
the figures just mentioned, it will be seen 


CLOOK CON- 


=- ~ 


. -~ 


In fact, 
there is one in the clock under notice ; ‘but 
it-is of no use under these altered condi- 


length of hammer-pins. Accordingly, I 


- Hammer check ‘springs, similar to those 
ihtouprights (asat r, Fig. EI.) baing, back 


piece of screwed rod and adjusted in posi- 
tion and clamped: by means of knurled 
nuts, aa Š : rae E > S 2 . 

The “compound.’’ quarter lever arbor 


"9? 


the “ting” ‘lever is “fastened .to its 
collet and its collet, in turn, to the arbor. 


But the “tang” lever, with bearing andl. 
| collet, rides loosely thereon, being kept in 


position - by a ` coll 
through the arbor. 
Special care is necéssary in putting this 
clock together, in order that the hammer 
kvers may all be clear of pin-wheel at the 
termination of striking. For séme time 
o clock was going with quarter hammers 
on the rise (between. the quarters) and a 
good fallon the bells. But, on pumping 
into chiming. position the ‘ting ”- lever 
rest .(press) against a pin, 
striking, one pin interval 
Passed before the arbor shot home, the 
next or-following pin catching and dis- 


ar and pin passing 


manifest waste of weight fall in this case. 
However, at -the sacrifice of a little ham- 


arranged as to -pump safely into the pin 
intervals.’ “Fig. ‘I. clearly shows that for 
the\nours the hammer leveris raised ; 


fom 


F . on om! 
—™~ 7 . 


reducing friction and resistance to a mini- 


-and Johnston, of Croydon. But I take it 


.am indebted to them. The pendulum is 


o 


_ 
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levers are depressed. | the horizontal portion is a stout pin, ata 


will to many be matter of surprise 
hat the minute-wheels, -or- ‘‘ motion 
work,” ‘are, or is,. capable of doing so 


-much work. But long and severe trial 


has proved ‘its efficiency beyond all doubt. 


Indeed, its good going has.only been dis- 


turbed, 
article. 

Figs. I. and III. B. show.that the hour 
hammer is also chain connected, thereby 


id Je 


so far, for purposes . of . this 


mum. - | 
I am converting the escapement from 
recoil to dead-beat with solid pallets, 


though I prefer compound. The pendulum} 
(compensated) with rod equal to three]. 


grade mvar was (with the ’scape wheel 
and pallets) supplied by: Messrs.~ Gillett 


that this was a special act, for which I 


suspended from the back of case. 


rf, 


Z 


D 
~~ 


LANI 


| 


Yjff 


V7 


77 
y ij; 
ME yy 7 7 H MM My, 


This brings me to an important item, 
viz., my “‘ Safety Crutch Fork,” a modi- 
fication of an arrangement of mine which 
is giving great satisfaction in turret 
work, On again referring to Fig. IV., 
A and C will illustrate the same. The 
main portion may be likened to the letter 
“T” inverted. Near each extremity of 


|-lower the ‘‘V’’ pieces 
‘to the ’scape wheel. | ) 


: caution -against accident, 


‘| mental. 


right angle thereto, upon each of which 
rides an inverted :“ V” piece—the one 
being a counterpart of the’ other, but 
riding reverse ways. The addition of a 
-pin through the-pendulum rod completes 
the arrangement. Under normal going 
‘the “ V” pieces rest, at their centre, on 
the said pin. But, in the event of the 
“going” line breaking, or the swinging 
of the pendulum (after stopping) before 
winding—at which intervals the train 
would be quiescent—damage to the ’scape 
wheel would be prevented. In other words, . 


2 | if anything prevented the crutch from’ 


moving on, the pendulum would raise and 
3 Without damag. 

In the clock under notice a brass plate 
covers the greater portion of the seat 


board, the object, in particular, being the 


planting of my power maintainer. Ym-- 
mediately over this plate I propose, to put 
a second pin in pendulum rod; as‘a pre- 

e.g-, spring 
breaking. | eS | 

The manner of putting in beat will be 
understood on referring to the upper por- 
tion of Fig. IV. A. With a fairly heavy 
bob I-do not consider the -weight of 
crutch. which .is not much, to be detri- 
| I think, with good going,’ the 
question. of “lightness ’’ may „be overdone 
—or carried too. far. 

Although I should urge higher numbers 
in a case of start to finish (pinion num- 
bers, for example, of 12), I think it well 
to quote the following: The numbers of 
“ going” train are 96, 60; 56, and 30; 
and 8, 8, and 7. Therefore :—. ae 

8.600 _ 
ie x (80 x 2) = >, = 1.000800., 
and, 141693 3.2616 x 12 = 89.1398 inches, 


which is the theoretical length oÍ a 


seconds pendulum, Ss 
The striking train numbers (the train 


needing, on account of quartering on hour ~ 


side, bi-weekly winding) are as follows: . 
84, 56, and 44, with pinions of 8, 7, and 7. 
_ As the clock under notice is intended 
‘for the Dean’s Vestry, or robing room of 


(or other position in) the Cathedre] 
Church of St. Peter in Exeter, one or two 
further points will be of interest. In 
order to ensure a perfectly clear dial with 
chapters in Church text, it is intended 
to close the centre like, for example, an 
‘‘ Iris’? diaphragm, the segments being of 
“aluminipm.—= Under this, I propose to __ 


pug 
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have a silvered seconds rating dial which 
will not, ordinarily, be seen ; nor, indeed, 
will the winding squares. The plates will 
be °‘‘ spotted,’ while the case will be 
finished in Church style. As regards the 
_ latter it is entirely of fine-grained English 
oak. Contrary to the usual practice the 
sideboards run to the bottom or floor line, 
or base of case, and are of half-inch oak ; 
the back, from top to bottom, being three- 
quarters. The pendulum is semi-isolated 
by a thick glass plate 54 ins. long, motor 
panel glass being fitted in the bottom 
‘door of case. The weights of 13.45, and 
14.00 lb. are brass cased, with bridled 
pulleys (pivoted) of six arms on steel wire 
lines. These run in front of the afore- 
said ‘‘ glass plate,” and have little or no 
influence on the pendulum, which is 
behind it. . 
—_——>- 2 a 


ABE WE POTENTIALLY 
' IMMORTAL? | 


Dr. Alexis Carrel, of the Rockefeller 

Institute in New York, according to a 
writer in the Scientific American, has 
found that it is not only possible to culti- 
vate artificially the growing life-colls of 
an embryo chick, but this has- also been 
done successfully (although for shorter 
lengths of time) with cells from various 
parts of the human body, as nerve cells, 
muscle cells, heart muscle cells, epi- 
thelial cells -from various locations in 
the body, .kidney cells, and connective 
tissue cells. ‘‘ We may fairly say, I be- 
lieve,” says Prof.’ Raymond Pearl, of 
Johns Hopkins University, Baltimore, 
“That the potential immortality of ali 
the essential cellular elements of the 
body either has been fully demonstrated 
or else has been carried far enough to 
make the probability very great that 
properly conducted experiments would 
demonstrate the continuance of life in 
these cells to any definite extent.” 
_ The writer quoted says :—‘‘ Our tbodies 
are potentially immortal! All these years, 
while we have observed old age creep up 
on a man and finally lay him low, and 
have said ‘It is inevitable ; it is the fate 
of all,’ we have been wrong. The change 
in cell structure which accompanies old 
age is pot the cause of old age, but a 
result. : . 

“ What, then, is the span of human 
life? Fourscore years and ten? Actually 
the average is less than that. So far 
the probability that a man would die of 
disease has been so great that there was 
little chance of his living the maximum 
number of years. Considerable progress 
has been made in the fight on disease, 
but we have been so busy with that fight 
that little has been done in a scientific 
way to push back the hundred-year mark 
which seems to have been the limit of 
existence. 

“ Indeed, we have just found the basic 
principle upon which a successful attack 
on old age can be made. Perhaps the 
day is not so far away when most of us 
may reasonably anticipate a hundred 
years of life.. And if a hundred, why not 
a thousand?” ; 

As some of our own readers know who 
followed the results of our own experi- 
ments in another direction, given in this 
journal in its issues of June 20 to July 
20, 1888, in the Weekly Times and Echo 
(which we conducted for more than a 
quarter of a century), in its issues of 
June 22 to July 20, 1888, and later in 
an interview with us given in the Daily 
' Express of October 3, 1893, the conclu- 
sions we arrived at were that the real 
cause of “death from old age’’ was the 
gradual ossification of the flesh by the 
clogging of the tissues by the lime and 


other earthy residues of the food con- 


sumed. We have also found by the]. 


means referred to during the past thirty- 
three years, that it is possible to restore 
the body to thd condition of middle age 
and keep it so, and that the simple 
means employed are available by any not 
already suffering from some organic dis- 
ease bound sooner or later to shorten 
life. 

"O20 oe 


SCIENTIFIC SOCIETIES: 
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NORTH MIDDLESEX WIRELESS 
CLUB. | 


At a meeting of the North Middlesex 
Wireless Club, held at Shaftesbury Hall, 
Bowes Park, after some time had been 
spent on Morse practice, the Chairman 
(Mr. A. G. Arthur) called on Mr. Gart- 
land for his address on ‘‘ The ‘Trans- 
Mission and Reception of Audio-fre- 
quency Signals.” 

Mr. Gartland, who had been very busy 
connecting up his apparatus, with the 
assistance of several of the members, 
said that he was first made acquainted 
with this method of short-distance tele- 
phony when in France during the war, 
when, as an experiment, he connected 
his telephones across the aerial and 
earth, and heard conversation which was 
being carried on in neighbouring tele- 
phone lines. He then experimented fur- 
ther, and had found a convenient way of 
transmitting music (gramophone records) 
and to a certain extent speech, over short 
distances, 

The transmitter consisted of a micro- 
phone in series with a battery and the 
primary of an induction coil, the 
secondary of which was in series with 
aerial and earth. This aerial could be of 
a very simple type, and for the purpose 
of the evening’s experiments consisted of 
bell wire stretched between the posts of 
the fence in the rear of the hall. The 
transmitter and a gramophone were 
placed outside the building as far away 
as possible and connected to the bell- 
wire aerial. The receiver consisted of the 
club’s permanent aerial connected 
through an amplifier to earth, no induct- 
ance or tuning coils being used. Mr. 
Gartland pointed out that by this method 
no interference could possibly. be caused, 
as no high-frequency oscillatory currents 
were smiloved, the signals being of 
audio-frequency. The results obtainable 
over distances of a few hundred yards 
were very good, and even greater dis- 
tances could be covered under favourable 
circumstances. 

The gramophone was then started, and 
tunes played were successfully received, 
and by means of the club’s loud speaker 
were made clearly audible to the whole 
audience. Speech also was transmitted 
in the same way. Mr. Gartland showed 
how results could be varied by means of 
a condenser across the receiving aerial 
and earth. 

Several other interesting experiments 
were outlined by the lecturer, and h's 
other receiving apparatus was connec¢ed 
to the club’s aerial and several stations 
received. After questions had been 
asked and answered, a vote of thanks 
was proposed by the Chairman and car- 
ried with enthusiasm. Two new members 
were elected. Particulars of the club 
may be had from the Hon, Secretary, 
E. M. Savage, Nithsdale, Eversley Park 
Road, Winchmore Hill, N.21. 


r 


SCIENTIFIC NEWS. 


The Aerial Derby was won last Satur- 
day by Mr. J. H. James, whose speed— 
over 163 miles an hour—exceeded that of 
last year’s winner by 10 miles an hour. 


The council of the Royal Society of. . 


Arts have re-elected Mr. Alan A. Camp- 
bell Swinton, F.R.S., chairman for the 
ensuing year. i . 


Mr. Harry Hawker, the famous air- 
man, met his death on the 12th inst. at 
Edgware, Herts. The Nieuport machine 
he was flying caught fire and came down 
in flames. It was on May 18, 1919, that- 
Mr. Hawker, with Commander Mackenzie 
Grieve as navigator, left St. John’s, New- 
foundland, in a Sopwith machine, to at- 
tempt to fly across the Atlantic for a prizé 
of £10,000 offered by a newspaper. 
Nothing was heard of them from the start 


on the evening of May 18 until the morn- : 


ing of the 25th, when they were reported 
to be on the Danish steamer Mary, whi:h 
had picked thefn up in mid-Atlantic-a'ter. 
they had descended owing to a defect in 
their machine. 


They were landed off the . 


North of Scotland, and afterwards pro. 


ceeded to London. 
whose prize they were competing gener- 
ously awarded them a consolation prize of 


£5,000. Mr. Hawker-was an Australian 


by birth and was thirty years of age. - 


A wireless message announces the death, 

on board the liner France, of the cele 
brated French physicist, Dr. Lippman, 
a member of the Institute, and of the 
Fayolle Mission, and winner . 
Prize. 


Under the provisions of the Clinical » 
Thermometers Bill, presented by Mr. | 


Baldwin, a Government measure of which | 
the memorandum was issued on July 14, 
the testing of clinical thermometers:is to 
be permanently undertaken by the 
National Physical Laboratory, as was 
done during the war, and at no expense 
to the public funds. | 


Mr. R. A. Bartram, a local shipbuilder, 


has given 10,000 guineas to the town of 
Sunderland for a technical college. 


“The Cycle Industry,” by W. F. Grew 
(London, Sir Isaac Pitman and Sons, 
Ltd., 3s.), is a popularly written history of 
the cycle industry, and its present state 
and outlook. The history is a little in- 
complete. It was THE ENGLISH MECHANIC 
that revived thecycle (see p. 102 of our 
issue of November 24, 1865). From that- 
date, as usual, our many correspondents 
beneficially butted in with suggestions and 
discussions that set busy inventors to work. 
before 1868, and several of the most suc- 
cessful early makers of the bicycle have 
long ago acknowledged their obligations to 
c4 Ours.” K i 


The Sociedad Astronomica de España y. 


America will celebrate the tenth anniver- 
sary of its foundation by holding a scien- 
tific exposition at Barcelona, Spain, in 
October next. The scope of the exposition. 
will comprise chiefly astronomy, meteoro- 
logy and seismology, and the observa- 
tories, universities, and other scientific 
centres of the world are invited to 
send exhibits in the shape of documents, 
books, ~ photographs, old and molei 


instruments. pas 


of the Nobsl 


The newspaper for `` 


- cas; 


Sà 


- “Severe but not undeserved criticism of 


‘country a young generation far inferior 


ttion'that can neither read nor write; can- 


‘They will learn the various duties which 


oom and boiler-room and take pari in 


ang dangers and the means .for pre- 
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University Press, Fetter Lane, E.C., 16s. 
net) includes a brief account of the theory 
of. relativity, and the quantum theory, 
previously left out for separate and 
special ‘treatment. The main. subject of 
the treatise—the nature of the electro- 
magnetic field—is doubtless the one great 
present problem of Physics; and it was 


present-day education was passed 
Judge Mulligan, K.C., at 
County Court last week, 

the Daily Chronicle — correspondent. 
A . docummnt to rates: was 
put in during hearing 
case: and the judge remarked that a great 
part of the rate (32s. 2d. in the £) was ex- 
pended on what was called, or miscalled, 


by 
education. “This miscalled education 


Norwich 
telegraphs 


relating 
the 


OL A 


which the new theories represent should 
be stated, however briefly, in order that 
the nature of the problem should be made 
clear enough to facilitate solutions, and 
that those attempted should be as clearly 
understood. The lectures, as most readers 
know, were delivered before the Calcutta 
University, of which Dr. Mallik is a Pro- 
fessor. The summary will be found read- 
able by all, and the book is revised to date. 


' The first issue, from the ofice'of Musi- 
cal Opinion, of a new quarterly, The 
Organ, at 2s., should find eager readers 
among the many of our own who from 
time to time have contributed so much 
good matter to the history, construction, 


headded, “has produced throughout this 


in’ education to their parents—a genera- 
not even read the printed oath on the 
‘book: That is what is called education 
mow. I have instances in every court. 
Our ancestors knew what education was; 
it was not mere physical drills and 
games.” 
- Geience Progress for July (London, 
John Murray, 6s.) is well up to its usual 
high level. The signed articles are on 
“The Dimensions of Atoms and Molec- 


giles, by W. L Bragg, , F.R.S.;|and use of the noblest of instruments. 
“Natural Indigo,” by W. R. G. Atkins, | The number is wall produced and 
Sc.D., F.I.C. ; “The Cytological Problems | adequately illustrated, and contains 


Arising. from the Study of Artificial Par- 
fhenogenesis,” by D. Ward-Cutler, M.A. ; 
and “The: Application of Physical 
Methods to Physiology,” by A. V. Hill, 


several instructive and readable articles 
on some of the more famous organs by 
competent writers. 


S.D., F.R:S. The Popular Science| A paper on “ Production and the Engi- 
Paper, by H. Spencer Toy, B.Sc.,| neer’? was read by Mr. Max R. Law- 
F.B.A.S., deals - interestingly with | rence at a meeting held last Friday even- 
“Physics in Warfare.” The ~“ Notes,” | ing at the. Institute of Mechanical Engi- 
“ Essays,’ and ‘Essay Reviews’’ are} neers to inaugurate the newly formed 


Institution of Production Engineers. 
The lecturer touched briefly on the neces- 
sity for a world-wide increase in produc- 
tion. The new Institution had, there- 
fore, been born at a very opportune 
moment. Engineering production . was 
essentially team work, and there must be 
fully trained men to act as ‘‘ captains.” 
It would come within the scope of the 
Institution to discuss labour matters and 
the welfare.of the employees. Mr. Law- 
rence outlined in detail the operations 
which the production engineers would be 
called on to undertake, and concluded with 
the suggestion that local branches of the 
Institution should be formed where dis- 
cussions could take place. The Secretary 
subsequently announced that there had 
been a gratifying accession of mémbers 
from all parts of the country. 


According to the Journal of the Ameri- 
can Institute of Mining and ‘Metallurgical 
Engineers, Dr. Charles Benson Davis, of 
New York City, claims that he can make 
and has made some of the chemical 


varied and good. 


In order to provide practical experience 
and .knowledge for the engineering 
students of the Liverpool University, the 
managers of the White Star Line have 
decided to grant facilities to students of 
the University, through the Liverpool 

ineering Society, of obtaining experi- 
ence. at sea during their vacations. The 
scheme provides that one student joins 
each of the steamers of the line sailing 
from Liverpool between July 16 and Oct. 
§.°-The students will either take watch 
with the other engineers or thei duties 
be arranged to give them experience of 
dealing with certain auxiliaries and also 
in the running of engines and boilers. 


engineers have to perform in the engine- 


overhauling deck machinery. They w:]! 
thus gain knowledge and experience which 
they could never derive from any engi- 
neering works ashore. 

Mr. Bridgeman, Secretary for Mines, 


has appointed a Mining Dangers elements, such as gold, silver, platinum, 
Research Board, to direct generally | and copper, by the transmutation of a 
the work of research of the Mines|common element. He has shown samples 


Department into the causes of min- 1 C : 
i | members of the Engineering Foundation 


|in New York City, and has requested that 
reorganisation of the existing arrange- | 00Gy to investigate his claims and his 
ments for carrying out such work at the methods. Dr. Davis is a reputable 
Mines Department experimental station. | chemist, says Alfred D. Flinn,, secretary 
The members of the Board are: Mr. W. | Of the Foundation, and is a member of 


venting such dangers, and to undertake 


Walker, Director of the Health and | the Society of Chemical Industry, Fellow 
Safety Division, Mines Department | of the British Chemical Society, and an 


onorary memter of the Société 
Académique d'Histoire Internationale. 


During the hottest part of the hottest 
day last week the pathetic spectacle of 
silk-hatted , pedestrians in the London 
streets suggested to the Times meteoro- 
logical correspondent an inquiry into the 
exact temperature to which a human 
brain is subjected on such a day ben2ıth 
one of these “heat-traps.” A small ther- 
mometer was suspended at three o'clock in 
the afternoon under a black silk hat, worn 
in the ordinary way, and after a ten 
minutes ’promenade the mercury was 
found to have risen to the feverish Jevel 
of 107 deg. 


(Chairman); Mr. T. H. Mottram, Chief 
Inspector of Mines; Sir R. A. S. Red- 
mayne; Mr. Thomas Richards; Professor 
R. V. Wheeler, Director of the Mines De- | 
lake experimental station. The 
1 wili have the assistance of Sir 
Walter M. Fletcher and Dr. C. H. Lan- 
, assessors appointed by the Medical 
Research Committee and the Scientific 
and Industrial Research Department re- 
spectively. The Secretary of the Board is 
Mr. Edward Fudge, to whom all communi- 
@tions for the Board should be addressed 
at 46, Victoria Street, London, S.W.1. 


A second edition of Dr. D. N. Majlik’s 
™ Optical Theories”? (London, Cambridge 


| 
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certainly desirable that the points.of view |. 


of the metals he claims to have made to: 


LETTERS TO THE EDITOR. 
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SOLAR CO-ORDINATES — PLANETARY 
OCCULTATIONS—HEIGHT OF DIS- 
, TANT OBJECTS—SEA LEVEL AND 
LATITUDE — JUPITER’S SATELLITE . 
PHENOMENA — THE ASTEROIDS — 
ASTRONOMY IN NEW ZEALAND. 
fl.+Solar Co-ordinates (519, p. 284).— 
The most suitable measurements for. deducing 
the heliographic latitude and longitude of a 
spot on the Sun are,its. polar co-ordinates, or 
its distance from the centre of the Solar disc, 
and the position angle of the radius drawn 


‘from the centre of the disc to the centre of 


the spot reckoned from the Sun’s North Point. 
Carrington found these co-ordinates by taking 
transits of the Sun’s limbs and of the spot 
across two bars in the field of his telescope at ` 
right angles, each being at an angle of 45 degs.. 
to the meridian. In the Greenwich work two 
such bars or wires afe photographed on the 
plate, and these co-ordinates are measured in 
a special micrometer. Possibly Mr. Handa- | 
syde may devise a method of finding these 
directly with his micrometer, or it would not 
be difficult to do this from the differences of | 
R.A. and Dec., and, assuming that they have 
been found in some way, I proceed with the 
explanation. The radial co-ordinate is given 
as a fraction (r) of the radius of the disc, and 
the position angle is measured from the ce‘es- 
tial meridian which passes through the Sun’s 
centre eastward from the North Point. 

In the table published in the ‘ Astrono- 
mical Notes,” and in other places, there will 
be found figures which give the position-angle 
of the Sun’s axis for-any day. This being 
subtracted from the measured pos.-ang. of the 
spot, the remainder will be x the pos.-ang. 
from the Sun’s axis. The fraction r which 
shows the distance of the spot from the centre 
is the sine of the angle p, which is the angular ° 
distance of the spot from the centre of the 
ay. parent disc as viewed from the Sun’s centre. — 
This remark will be- modified later; but 
taking it for the present as correct, we have 
tho three quantities p, x and D, which are on 
the right-hand side of the formule below, D 
being the heliographic: latitude of the centre 
of the Sun’s disc, or of the Earth which 1s 
given in the third column of the monthly 
table. : 

Sin. A = ‘cos.p sin.D + sin.p cos.D cos.x 

Sin. 2 = —sin. x sin. p sec. À. 


These tormule can be easily computed by the 
help of a table of 5-figure logarithms. D is 
never greater than 74°, which simplifies the 
computation to some extent. A is the lati- 
tude of the spot and J is its heliographic 
longitude from the solar meridian which 
passes through the centre of the disc, longi- 
tudes west of the centre being reckoned posi- 
tive. The longitude of this central meridian 
is given in the ast column of the Table, and 
adding / to this we have the longitude of the 
spot from the adopted zero meridian of the 
Sun. ` 

This is a brief but complete statement of the 
gist of the method. r is not precisely sin. p, 
but is actually sin. (p + p'), where p’ is the 
angle that the nadial co-ordinate subtends 
at the Earth, so that if r is 1, p’ is the solar 
diameter, about 16’ and proportionately for 
other values of r. There are tables (published 
a long while ago by Dr. De la Rue), which 
give sin. p and cos. p for different values of r; 
but I think it would be difficult for the querist 
to get a copy of these, and it may be suffi- 
cient if he find p from'sin. p = r, and then 
correct it as above indicated. ` 

All this information will be found in Car- 
rington’s volume, ‘‘ Observations of San- 
spots,” and in the Introduction to the Sunspot 
sections of the Greenwich volumes, either of 
which may be seen in an astronomical library, 
but I venture to think that the main principles 
are given in this paragraph, to which some 
small details may be added on a future occa- 
sion if Mr. Handasyde desires. 3 

Planetary Occultations (471, p. 272). — 
There will be a daylight occultation of Saturæ 
on 1923 August 16 (civil), visible at Green- 


| wich, the disappearance taking place an hour 


or moré before. noon, when Saturn, which 
e 


-+ 


crosses the meridian at half-past 3 in the 
afternoon, will be at an altitude of less than 
= 10 degs. Uranus will be occulted on 1923 
‘October 20 at 10h. 44m. p.m., the planet being 
then about an hour and a-half west of the 
meridian. ` These are the next occultations’ of 
planets that will be visible from Greenwich. 
As to close approaches, Jupiter will be in con- 
Junction with the Moon, 27’ south of its 
centre as seen from the centre of the Earth, 
on 1922 August 26, and again on 1922 Sep- 
tember 22, 1° 2’ South. Venus will be in con. 
junction with the Moon 31’ S. of the centre 
. an hour after noon of January 13, 1923, and 
later in that year Saturn will be in compara- 
tively close conjunction on two occasions and 
Uranus on five occasions, besides the occulta- 
tions mentioned above. These may or may 
not result in conjunction-within the specified 
limits seen from Greenwich, and if the querist 
thinks it necessary, I will give the dates at 
a later opportunity. l 
Height of Distant Objects (473, p. 272).— 
is query as written is rather ambiguous; 
_ but it should doubtless be read as explained 
by “‘Glatton”’ (p.- 283), except, that the 
distance spoken of is of the top of the object 
and not of its base. In that sense 
_ the statement is in accordance with generally 
adopted formule. The geometry 1s given by 
“‘ Cosmo ” on the same page (283), and need 
not be repeated ; but it may be said, in exten- 
sion, that in Hydrographical Surveying, when 
the angular elevation of an object whose dis- 
tance is known is ‘measured by theodolite, the 
height is found as though the surface of the 
Earth were a plane, by solving a right-angled 
triangle, which means that the height varies 
simply as the distance, and to this height is 
added the ‘‘ Dip” (which is an awkward 
nomenclature, because ‘this is a linear quan- 
tity, and is not the angle known as “dip of 
the horizon ”’) orthe height ofthe object from 
the horizontal plane through the eye of the 
observer to the surface of the Earth. The 
table of this ‘‘Dip’’ is computed by the for- 
mula, p = d? x 0.8815, which gives it in feet, 
'd being the distance in Nautical miles. This 
is found by simple geometry, and shows the 
height of an object above the Earth’s sur- 
face, whose top is just visible by an observer 
at distance d. `If refraction is taken into 
account the formula becomes p = d? x 0.7654. 
Sea-Level and Latitude (457, p. 271):— 
“ Cosmo ” has also given the geometry per- 
taining to the latter part of this query, with- 
out considering the effect of refraction, but 
` the matter is somewhat academic, and need 
not be followed farther. As to the first part of 
_ the query, as “Cosmo ” says, the Declination 
of the Sun is a factor to be taken into 
account, . At the Summer Solstice, the Sun 
sets in latitude 56°, half an hour later than 
it does in latitude 51°. At the Winter Sol- 
‘stice it sets half an hour earlier. Taking the 
first case, it seems that an observer ,would 
have to ascend to a height of about 9 miles 
in latitude 51° to make a difference of half 
van hour in time of sunset, ‘because by the 
usual formula ‘including refraction, it will be 
found that the angular dip of the horizon 
‘corresponding to a height of 9 miles is 214’, 


and at the Summer Solstice the Sun takes 


about half an hour to pass through this 
amount of Zenith distance at the horizon. 
These figures are rough and approximate 
only. The refraction -might require special 
treatment in this hypothetical case. 
Jupiter’s Satellite Phenomenon.—To M. B. 
Heath (letter 311, p.. 281).—There has been 
no asterisk in the N.A. tables for some years 
past, to show whether a configuration or 
phenomenon is visible at Greenwich ; so that 
the Transit Ingress of I. on May 9 is not 
indicated in that sense. The asterisks are 
ziven again jn the Almanac for next year, 
1922 ; but it is not stated to what limits they 
refer. Formerly in the Almanac an asterisk 
. was only affixed if the Sun was more than 
8° below the horizon at Greenwich, though 
a dagger was used to mark some exceptional 
cases. The Tr.I. on May 9 happened before 
sunset at Greenwich, and. would therefore 
certainly not have been marked, and for the 
same reason was not included in the list in 
the “ Astronomical Notes.” But Mr. Heath’s 
, observation is noted, and will be remem- 
bered as 4 guide to including some pheno- 


= 


4 i ~ ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 2939. 


mena. which are not strictly within the 


usually adopted limits. i 
The Asteroids (476, p. 283).—Mr. Patrick 


Gray probably knows that it was Olbers who 


put forward. the hypothesis, but it does nòt 


appear that he made any actual sugges- 
tion as to the cause of the planetary disrup- 
tion, as is shown by the following sentence in 


Grant’s “ History of Astronomy ’’: ‘‘ Olbers 


was led to suspect that they might oe 


be the fragments of a larger planet whi 
had once been revolving in the same region, 


and at an anterior epoch, which had been 
shattered to pieces by the energy of some 
ypothesis was dis- 
cussed and considered carefully, and for a 
time seemed to ‘‘make good”; but it has 


unknown cause.’’ The h 


not held its ground, and remains only as an 
early bold suggestion. 

Astronomy in New  Zealand.—In 
my last letter (July 8) I wrote of Dr. C. E. 
Adams as Director of the New Zealand Ob- 
servatory, which, I now have reason to think, 


may not be a precisely correct description, for 


though Dr. Adams is Government Astronomer 
of the Dominion of New Zealand, and issues 
Reports of the work of the Hector Observa- 
tory, Wéllington, which, apparently, he con: 
trols, during the-last fortnight there has come 
to hand a Bulletin of the Hector Observatory, 
which proposes the establishment of a 
National Observatory for New Zealand, so 
that the exact state of things in this respect 
is a little obscure. There seem to be resources 
of various kinds for the advancement of the 
science in the Dominion. In 1913 Miss Mary 
Proctor visited New Zealand on a lecturing 


tour, and there made the acquaintance of Mr. 


Cawthorn, a rich man who, perhaps through 
her influence, offered to provide a large sum 
to build and endow a Solar Observatory. Un- 
fortunately, the died before this scheme was 
carried through ; but it is expected that some 
of his large estate will be made available for 
the advancement of astronomy in New 
Zealand. Another testator, Mr. Carter, be- 
queathed a sum of £4,000 for a similar pur- 
pose, and now Dr. Schlesinger, Director of the 
Yale Observatory, who is interesting himself 
in the establishment of a well-equipped obser- 
vatory, has offered to provide two valuable 
telescopes, one on loan and one to remain per- 
manently, if New Zealand will provide a home 
for them. Dr. Adams puts all these facts 
before the public in the ‘‘New Zealand 
Journal’ of Soience and Technology,” and 
hints that an appeal will be made for funds 
to carry out the proposal. , - 

A New Zealand Astronomical Society was 
established last year, in the centenary year 
of the establishment of the Royal Astrono- 
mical Society of London, and it is remarked 
as noteworthy that one of the original mem- 
‘bers of this new society is Mr. C. W. Bab- 
bage, a grandson of the famous Charles Bab- 
Royal Astronomical Society. 

H. P. Hollis. 


OCCULTATION OF VENUS—METEOR. 


[2.]—Mr: ‘Housman in letter 309 remarks 


the apparent projection of Venus on to the 
Moon at Immersion. This was also noticed 
here, and was very striking, but the illu- 
sion persisted for at least three seconds after 


the whole terminator had passed behind the 


e 


Moon’s limb. 
We were favoured with a sky of rare 
purity, and definition was very satisfactory. 
‘Observing with a friend, and using instru- 
ments of 54 in. and 3 in. aperture inde- 
pendently, we obtained precisely similar 
results for the contacts. « . 
The immersion was observed with powers 
of both x80 and x60; and emersion 
x60 and x30. Venus was seen with the 
naked eye one minute after reappearance, 
and could be detected up till 10 o'clock, a 
little to the right of the Moon. 
~ On the same morning the Sun exhibited 
three conspicuous groups of spots, one nearly 
central and one near each limb, not to men- 
tion numerous facule scattered around the 
leaders. 

On Thursday evening, July 14, a splendid 
meteor was seen at 9h. 59m. Greenwich Mean 
Time. Its estimated magnitude was three 
times that of Venus, length of path 6°, and 


- 
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duration 3 sécs. It emerged from behind. æ 
cloud, and the track was from 120° + 75° to 
110° + 67°, I should be glad to hear. of- 
further observations of this remarkable 
meteor. H. Percy Wilkins. . 
Llanelly. a 
STELLAR MASSES AND DIMENSION. | 
[3. My best thanks to “ Rhodelta ” for his- ; 


‘detailed answers to my questions, and other- 


information contained in his last letter. ‘The- 
progress in astronomical discovery is now 60; 
rapid that if one depends, as I have largely’ 
done, on the most recent ccditions of text- 
books one is apt to lag behind as regards’ | 
recent discoveries. ‘‘Rhodelta’’ mentions a {| 
faint companion to Sirius as having small | 
mass and a spectrum of type A. I take it | 
that, this is net the ‘“‘old’’ companion we i 
have all read about, which has a mass about 

equal to that of our Sun, but is about 25,000 — 
times less brilliant than Sirius, whose mass.. , 
is only about twice and a-half that of its- 
companion. I should have expected that this. 
large companion to Sirius would have ‘a. 
spectrum of type M. If another and smaller’ 
companion with spectrum of type A has been- 
discovered it is most interesting, and I hope 
“ Rhodelta’’ will give further information: — 
about this dwarf star. , | 28 

With regard to the possible great numbers. 
of the little suns, they would not recessarily - 
all have spectra of type F or A—they would. 
be like the other stars—in all stages of 
evolution, and many of them beyond all hope `- 
of visibility. o. a 

As regards the alleged high temperaturé of: ` 
the Orion Nebula, it would be better to say 
little till I have- read what M. Fabry has to. ` 
say about it. This nebula seems to be a - | 
most difficult puzzle to astronomers, for some’ - 
of them think that it must have great density, 
at least in its central parts, to have any such = 
great temperature, while others point out 
that if any great increase of density is postu- 
latéd the nebula would ‘have gravitational: © 
effects on the solar system, in spite of its 
immeasurable distance from us. If-our Sun. 
was removed to the distance of this nebula, . 
and expanded to the size of the part of it — 
usually seen, retaining the same heat per unit: 
of surface, we should get practically the same | 
thermal effect on the earth as now, in the - 
year of abounding grace; yet the thermal 
effect of teh nebula is utterly nil, although. _ 
its temperature is nearly double that of the — 
sun. A much better theory than that of ` 
collisions to account for the existence of . 
stars of very small mass ard size isto sup- : 
pose that they have originated in much the- 
same way as the larger ones, some of which. 
may have never had a photogphere, and were 
Incapable from the first of radiating their- 
energy into space; while, in accordance with . 
the infinite variety of nature’s methods, some» 
of the small ones have originated and main- 
tain a superabundant photosphere. This. ` 
theory would account, to some extent, for- 
such binaries as Algol, where the components. . 
are so near to each other as to suggest a- 
common origin, yet one is dark or nearly so. _ 
It is difficult to believe that one component |- 
has sunk into a planet, while the other is- 
still in the zenith of its brilliancy, the dif- : 
ference in size and mass of the companions 
not being great, the larger having a diameter- - 
of about 1,100,000 miles ard the smaller about 
850,000 miles; the density of the two being- 
nearly the same—i.e., the smaller one has not 
gained density by cooling. A probable ex- - 
planation is that from some cause as yet un-- 
known the bright one retained all ‘the — 
promise and the potency” of a photosphere, : 
while the dark one was left as bereft as- 
Jupiter now is, and probably always was. _ 

The kinetic theory of gases is supposed to- . 
be against the possibility of small stars being . 
endowed with extensive photospheres and 
their tenuous surroundings, hut the usual _ 
interpretation of the theory does not apply 
to the possession of atmospheres by some of 
the minor planets, e.g., Vesta, which has an 
albedo of .72 and has heen credited hy 
astronomers with an extensive atmosphere 
and a brilliant shell of clouds, although the . 
planet is much smaller than the Moon; and ` 
the theory is equally inapplicable to stars of 
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gmnallñass ind low surface gravity being 
gurrounded by tenuous gases. If the kinetic 
theory is correct, as commonly stated, the 
Earth ought not to have such immense stores 
‘of water as it, now has, for, if it Was once 
extremely hot, as is generally believed, water 
áa such could not have existed—its two 
ements would have been kept apart and, if 
18- kinetic theory is correctly interpreted, 
the.hydrogen would have béen dissipated inte 
space. Even now hydrogen probably does not 
Ieaye the earth, ibut, allowing for diffusion, 
would rise. as a cork does trom 39 ft. of 
water to the “top. The hydrogen would 
still remain matter, and would attract, ana 
he aftracted by, the Earth, so it is not sur- 
prising that when balloons are sent up twenty 
miles (the balloons being provided with the 
means of bringing down scme of the upper 
air) they bring down with them indications 
of hydrogen. The Moon itself may only 
apparently be devoid of air and water—the 
low gurface gravity would cause the crust to 
be a porous as pumice, and this and the 
lack of sufficient internal heat would cause 
the apparent absence of air and water. The 
kinetic theory, as usually presented, does not 
therefore, make it irrational to suppose that 
stars of very small mass or extremely low 
‘surface gravity can retain the tenuous enve- 
lopes necessary for the radiation of energy. 
ied J. R. Leach. 


. DARK SPACES IN NEBULA. 
`. [4}—With regard to the reference made 


by Mr. Hollis to my letter No. 279 in the 
course of his reply to “O. C. J.,’”’ I fear 


‘there is little contained in my letter that will 


assist “O. C. J. ”? in his inquiries. 

. The article from the pen of Dr. Crommelin 
in Nature several weeks ago and the past 
references by Mr. Hollis have been the only 
authoritative matter relating to this ques- 
tion that I have met with. There have been 
„the tisual daily Press reports, but these are 
often exaggerated and misleading. 

© The “dark star ” mentioned by “0. C. J.” 
apparently „refers to the dark nebulæ in 
auros, which, according to the comments of 
Dr.: Crommélin in Nature on the investiga- 
tions of Dr. Pannehoek, has an angular extent 
of 8°, and its length is estimated at 70 
parsecs—an enormous value when it is re- 
membered a a partes is equal to the dis- 
‘ance oO: a star having a parallax ý 
pemed. | g parallax of 1 
, the same issue there appeared the repro- 
daction of a photograph of the nebulw south 
of ¢ Orionis, in which the dark structure is 
80 clearly defined as to give rise to the idea 
‘at special methods have been emploved, 
and should Mr. Hollis or: any other reader 
better acquainted with this subject than the 
Writer be able to furnish any information or 
Point out the fallacy in my "previous sugoes- 
tions, I should welcome any assistance or 
criticism. E. C. Burgess. 


i -~ EINSTEIN’S THEORY. 
6.}-In the first place, let me express my 
tympathy with Mr. Davies in his fruitless 
earch for information. For some time, like 
tn, I devoured all sorts of articles on the 
subject, including the “Prize”? essay and 
@ special issue of Nature, but felt alwavs 
3. ìf there was some conspiracy among 
waters to hide the fundamentals of the 
estion. They seemed to be fond of stat- 
g amazing paradoxical deductions from 
ats theory, to whet one’s appetite, but gave 
very, meagre hints as to how those deduc- 
tins are made. In addition, most authors 
almost. to be opponents of the theory 
Tather than otherwise, and their expositions 
Gd not gain in clarity on that account. In 
MY opinion, the most informative short 
article on Relativity from the point of view 
of the “‘ practical man,” appeared in Engi- 
Nering, April 22 and 29,-1921, the author 
seng Prof: F. W. Lanchester. Shortly 
thereafter I had an opportunity of reading 
Space, Time, and Gravitation,” by. Prof: 
A. s. Eddington, and I would strongly 
advise Mx Davies and all others interested 


read it. It is written by an obviously 


can ba read. and -t 


Thole-hearted ‘supporter of the theory, and 


s” 


oroúghly enjoyed ‘by any- . 


i 
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one willing to think.. I have only mathe- 
matics for the usual University engineering 
course, but I found this sufficient to enable 
me to follow .the bulk of the reasoning. 
Doubtless Mr. Davies will also be able to do 
so, and I think this book will not leave him 
“in the dark.) no a > a 


Mr.' Hollis [292], has answered Mr. Davies’s 


question very succinctly, and it is a pity that 
he did not. go more full 

perhaps I may be permitted to do so. As 
Mr. Hollis says, the basis ‘of Einstein’s 
(restricted) theory is the null result of the 
Michelson-Morley experiment. 
ment proved that the continually varying 
velocity of ca. 18 miles per sec. of the earth 
made no appreciable difference to the velocit 

of light as measured on the earth, althoug 

a difference as small as 2 miles per sec. would 
have -been detectable. 
assumes that all observers in the universe, -no 
matter what their states of motion, will find 
by measurements on their- own. systems that 
the velocity of light relative to them is the 
same for all: 
mak (including, 
[303)) : : | 
conclusion they propose to draw. from the 
undoubted facts? ' 


y into the matter, so 


This experi- 


From this Einstein 


This seems paradoxical to 
apparently, Mr. Ellison 
, but one might ask such what other 


There is-a second assumption. In three- 


dimensional Euclidean space we know that 


od 


` 
po os 


HI 
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the distance ds between two points near 
together is given by ihe equation :— 

“ © dB = dæ? + dy? + dz? 
no matter what rectangular axes are chosen? 
The value of ds`is the same for all ‘sets of 
axes, though its components resolved along 
the-axes are different for different sets. Ein- 
stein assumes that in four-dimensional space- 
time—the continuum in which the universe 
exists—there is an analogous quantity, the 
interval between two ‘‘ events,’’ which also 
is absolute and unvarying, no’ matter how an 
observer may resolve its components along 
his space and time axes. From these assump- 
tions the whole of the (restricted) relativity 
theory can be built up by pure mathematics. 

From the second assumption, it is found 
that the only possible expression for the 
interval ds is 
— ds? = dat + dy? + de —di?...... Segre tesla) 
which gives non-Euclidean, or ‘‘ warped ” 
space-time. To arrive at an idea of the con- 
sequences thereof, one may disregard the 
y and z axes and consider only those- of 
æ and £, as in the diagram, which thus repre- 
sents existence in space of one dimension 
(the line X’OX). To represent the flight of 
time the X axis must be taken as moving 
ppyare in the plane of the paper along OT. 
Every point on the diagram represents an 
“event,” i.e., a point of space at an instant 
of time. Thus the track through space-time 
of a point at rest on the XT system is repre- 


- 


sented by a line, such as AB. Taking the 
velocity of light as unity, the tracks of two 
particles travelling in each direction with 
this: velocity from O, would be the lines 
OV and OV, at 45° to the axes. Imagine OX 
travelling up OT with time, then the inter- 
section of OX and OV at any instant will 


give the point at which a pulse of light from | 


the event O has arrived at that instant. If 
the y-axis is taken as.normal to the plane of 
the paper the locus of such points on the 


plane XY, will, of course, be a circle with | 


centre on OT. 
From the equation (i), which now reduces. 


— dst = dat de 
the locus of all events at unit interval from O 
is a hyperbola, as shown, given by the 
equation 
8's unity =: v (t3 — x?) 

where s is the ob of any-line from O to 
the hyperbola. The value of every “s” is 
by definition, unity, though it is not so on 


the paper, for it must be remembered that | 


the plane XT is not Euclidean, due to the 
minus sign of £’ in (i.) so that lengths on the 
paper ‘involving time are not proper lengths, 
‘but must be measured ‘by the square root of 
the difference of the squares of their £ and x 
components, 


Let the event O be a flash of light, and 
suppose an observer at that instant to be 
moving, relative to the XT system, past O 
in the direction OX with a velocity of, say, 
0.55 ‘that of light. (The diagram is drawn 
for this velocity, for which the Fitz Gerald 
contraction is 0.833:) It can be shown that 
if this observer is to measure all intervals 
from O to the hyperbola, and also the speed 
of the light ules, as unity, his time-axis 
OT, must be inclined to OT at an angle 
whose tangent is 0.55, and his space axis OX, 
must ‘be similarly inclined to OX. — This 
observer’s space-time system of éo-ordinates, 
with which he measures;—will therefore con- 
sist of rhombi as shown, instead of the 
squares of an observer on the XT system. 
Both observers will obviously agree that the 
velocity of light in_all directions is unity, 
but each will assert that the other’s clocks 
are slow and measuring rods short. 

Observer No. 1 on XT takes as his time 
unit the value of a unit interval of which 
the space component is zero. His time unit 
is, therefore, OP. Similarly, observer No. 2 
takes OP, as his time unit because interval 
OP = interval OP,, and, for him, OP, has 
no space component. For unit of length each 
observer: takes the distance, measured on his 


own system, travelled by light in unit time. | 


The length units therefore are OQ, OQ, 
respectively. Now, the tracks through space- 
time of the ends of No. 1’s unit measuring 
rod OQ/aré represented by the lines OP, QR. 


a 
= 
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So, atcording`to No. 2, the length of the 
rod is OU, which he finds is 0.83 of OQ,, his 
own unit. Again, the tracks of the ends of 
No. 2’s rod are OP,, SQ,, and for No. 1 the 
length is OS = 0.83 OQ. 

The diagram may be drawn to scale and 
these results veritied. They can also be 
deduced algebraically, and in addition it can 
easily be shown that each observer finds the 
other’s time unit to be longer than his own 
in the ratio 1: 0.83. 

It should be remembered that no assump- 
tions have been made other than those pre- 
viously mentioned, and that the rest is pure 
mathematics. This, in conjunction with the 
experimental verification of deductions from 
the theory, constitutes its beauty, in that it 
provides a logical scheme of the universe, fit- 
ting in with experience and founded on the 
- least artificial hypothesis. 

Returning to Mr. Davies's question. One 
unit of time after O, as measured by No. 1 
observer, the light pulse will have reached 
R and C, and the wave front will be a circle 
with centre P and diameter RC, in the plane 
Rorpencicu to XT. At the same instant 

o. 2 observer will be at D, which is not 
the centre of the circle. Yet No. 2 asserts 
that he is in the centre, because, for’ him, 
the wave front is not this circle, but one 
having EF (parallel to OX,) as diameter and 
centre D. E and F are simultaneous events 
for him (their time co-ordinates are ane): 
and C and R are simultaneous for No. 1, 
but the converse is not true. 


Mercury and Venus attached to the Sun ina 
manner of their own. | 


sense-perception, we are ‘forced to pos- 
tulate’’ that the visible, finite, or physical ” 
only appears to be reality and ts nat, whereas 
what ‘‘transcends’’ our conception—the in- 
visible and infinite—ts reality. 4 

Or, put more shortly, it is : The physical is 
conceived directly by the senses, and is not 
real, whereis the imvisible and infinite is 
deductively perceived (‘‘ knowledge ” brought 
to bear upon sense-perception), and is reality. 

So, if we accept Klein as one of the special 
authorities on the subject,we have got to be 
lieve in the real paradox that what ‘‘trans- 
cends our utmost conception ’’ is yet conceiv- 
able by us, even though only indirectly, and 
further that it alone can claim real existence. 

In the same way, if we are to accept Pro- 
fessor Einstein as an authority, and he has 
got all the ‘‘higher’’ mathematicians on his 
side, we have ‘got to accept another real 
paradox which is necessarily involved in his 
theory—finity without boundedness—as the 
Professor himself has announced in this 
country on two separate public o¢casions—an 
obvious paradox. k 

rete these, pe ous zi ee Pere 
not plays on words. But, then, why have the : À 
“higher” mathematicians accepted the new ape is not Lara be Ee “eo pu 
theory? For a very good reason—because it} 1+ tis way. he Se o th reat ht 
has presented them with a new formula| è pone z ett ae CH t aY i k r 
which has already proved useful to them in| Pulse from the Sun reaches that point. 
their calculations. . one of them be stationary with respect to the 

And does the acceptance of the theory by Sun, puant D pa be moving Lowercase 
the mathematicians make it an authoritative] Xun at the speed o in Per iy k- cs 
one? No, for judging by past experience Einstein (or Mr. Sellers) Ser uny us to 

Regarding letter [304]. The retardation of | they will not worry their heads over whether| believe that the speed of the light will be 
time above referred to is quite different from | a formula is true, but only whether it is use- | the same for the two, and not 186,000 miles 
that caused by the delay in signals due to the | ful. per second” for one and 186,000 + ¢ miles per 
finite velocity of light. Thus, suppose| For it has always been known that infinity sécond for the other? If so, I for one do not 
observer 2, as he passes O, lights a flare|can mathematically , and demonstrably be believe it, for it is self-evidently untrue. | 
which burns for (his) unit time. The flare} proved to be possible, and equally correctly Wm, F. A. Ellison. 
will go out on reaching P,, which event, for] be proved to-be impossible; but so far as I 
No. 1 is simultanous with G. But No. 1|know, the fact that paradox never worried] CENTRATION OF ASTRONOMICAL 
would still see the flare burning when he|the heads of the mathematicians, for they OBJECTIVES. — 

ot to G, and he would continue to see it|simply devised a mathematical formula con-| {[9,}—Is it exaggeration to assert that a very 
or the time taken by light to traverse the | cerning infinity which was'sufficiently near to large proportion of the objectives of, say, 
distance P,G. That 18, he would be at H correctness to be of use in their calculations, 3 in. astronomical telescopes deviate so much 
(GH = GP,) when he saw the flare go out.|and they very sensibly adopted it without! from a direct alignment with the eyepieces 
He would then apply the necessary correc- | question or criticism as to its truth. that their efficiency is seriously diminished? 
tion for the delay and obtain the (to him)| And now they. are offered a new formula] Hitherto users have had no means of dis- 
true duration OG, which he still finds longer | which has already proved its worth, though, covering this optical displacement and. no 
than his own unit. ' |so far as I can see, it is no more cortect and | plan of restoration of alignment. Of. course, 

With regard to letter [302]. A gravitational|no more authoritative -than the other, and every telescope should be properly centred 
deflection of light was known to be deducible | they have accepted it with gratitude and] before it is permitted to leave the works, but 
from the ordinary Newtonian conceptions of | without question, as they are justified in| the many jolts and jars a portable 3 in, has 
time and space. It. was to test whether this | doing. Ernest Loxley. | to endure must tend to disturb a thoroughly 
or Einstein’s predicted deflection of twice} London, E.C. correct optical axis. A 3-in. Wood in my 
the amount was the correct one that the possession I seldom use because its. perform- 
eclipse expeditions were organised. In this ance yields me scant satisfaction. This, by 
connection Mr. Ward [285] may be interested means st a Baker centring eyepiece, I deem 
to know that Prof. Eddington and Sir Arthur is partly due to the fact that the object-giass 
Schuster have shown (Nature, Vol. CIV., pp. is wildly out of the centre. It was daylight 
372, 468) that any possible deflection due to when I tried this ingenious and informing 
air temperature variation must be very much accessory. I found an adapter into which I 

could slide the tube of the eyepiece as far 


smaller than that actually observed. 

‘I hope the above remarks will go a little | should be forthcoming—of the Michelson-| as the blackened part, in which is an oval- 
way towards conveying some idea as to how | Morley experiment. If this is the case, it] opening at the side to ict light fall on a 
the startling paradoxes arise, how they can |is evident that the first thing to be dòne is| speculum pierced with a hole about 4 in. 
be logically reconciled with fact, and why |to get a full and exhaustive description of| in diameter, and placed at the necessary 
they are not really paradoxes at all when} the experiment in question, of which I and] angle. First I put on the cap of the objective 
properly considered. I hope also that in the | doubtless hundreds of other readers of THE] to shut out light, and then turned the eye- 
endeavour to condense the material as much ENnciisH MeEcHANIO are wholly ignorant.| piece round until I noticed tho speculum was 
as possible I have not sacrificed clarity. If I| In this connection, may I say that it will thoroughly illuminated. On looking through 
have I should be pleased to’ amplify any | be useless to refer, at least so far as I am| the pinhole I saw one bright circle, and out- ` 
points, though readers must remember that | concerned, to any back number of any | side this another smaller circle and, curiously 
I am not by any means an authority on the | scientific publication, excepting only THE| enough, just in the relative position where I . 
subject. Excusas MECHANIC itself, as I have no access} have noticed a break in etar-disc diffraction ' 

‘Paisley, July 11, 1921. Delta S. to any of these? Any -lescription of the ex-| circles when observing with it. If the ob- 

——— periment should be set out in full and. de] jective had been correctly aligned I shoul 
novo, so as to be available for future refer-| have seen bright, sharp, unbroken, concentri 
ence on the part, and for the use, of our own] circles. Any aberrant cbjective can be set 
readers. Will Mr. Sellers increase the debt| right and always easily and expeditiously 
that we owe to him by doing this? It would | centred by means of a special adapter sup- 
also be interesting if he could tell us when| plied by this, enterprising firm. 
and where the experiment was first per- J. B. G. 
formed, and who Messrs. Michelson and ; 
Morley—assuming them to he two persons 
and not one individual with a double- 
barrelled name—are or were, as I regret to 
say I know nothing about them. When once 
we have got their famous experiment before 
us we can begin to reason about it. That any 
given explanation of the experiment accounts 


Charles D. P. Davies. 
Deane Rectory, Overton, Hants. 


SPECTROSCOPE—EINSTEIN’S THEORY. 


[8.]— Genera] Preston - Battersby’s diff- 
culty (letter 307) arises from his having 
telescope and collimator in one straight line. 
A diffraction grating is not a direct-vision 
instrument. It, gives two spectra right and 
left of the direct line respectively. Looking 
direct, one sees the slit, more or less coloured 
and faint; but no spectrum, no matter at 
what angle the grating be set. But-if the 
telescope be deviated through the proper 
angle to view one or other of the spectra the 
lines will be finely seen. The only effect of — 
placing the grating at an angle will be to ` 
increase the dispersion. Of the two primary 
‘spectra produced by a grating one is usually 
the brighter, and this one will give better 
results than the other. If the querist wants 
a direct-vision grating he should obtain one. 
mounted on a prism of the proper angle. 

Mr. Seller’s reply to me re the Einstein 


-e 


[7.}—Allow me cordially to thank Mr. 
Sellers for his letter (312). From what he 
says, I have at least the comfort of gather- 
ing that I have put my finger on the root of: 
all the difficulty, and that the whole theory 
and all that is supposed to ,foilow from it is 
centred on the explanation—if ever such 


EINSTEIN’S THEORY.” 

[6.}+There are zeople who believe, and 
strive to rely upon the belief, that the visible 
‘ig not real, and that only the invisible, is 
real. They seem to want to get out of some 
dilemma of thought. Such people have great 
hopes that Professor Einstein may prove to 
be an infallible authority in support of their 
_ ‘views. 

As an illustration, a correspondent quotes 
from Sir S. J. Klein’s ‘‘ Science and the 
Infinite.” Put in other words—for the 
original ones are not clear—it is: Owing to- 
the fact that our sense-perception, based l r 
upon our appreciation of change, is limited, for other facts weighs but little. Another 
and owing to the fact that the truth of our! explanation of the experiment may upset all 
“conception of reality” depends upon what|these. I believe that I am right in saying 
“ knowledge ” we can bring to bear upon our that the appearances of the solar system were] 

: once quite satisfactorily explained on the 
* From the Westminster Gazette. theory that the Earth was its centre, with 


SPECTROSCOPE, 


[10.}—If Maj.-Gen. Battersby is agreeable, 
I shall be pleased to examine the instrument. 
he speaks of in letter 507, as I am con- 
versant with the requirements of spectro- 
scopes. As I am offering this for the love of . ~ 
the science, and not being professional, all 
he has to do is to send the instrument to me 
and I will return it with my report in due 
course. Albert Alfred Buss. 

Barrowdale, 22, Egerton Road, 

Chorlton-cum-Hardy, Manchester. ` : 
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curious movements and great strength by 
pushing aside, or before it, grains of sand, 
pieces of shell, and masses of debris of far 
greater mass than itself, with the greatest 
of ease. Species of Chaetoceras, too, with 
spines eight or ten times as long as the dia- 
meter of the distom, made interesting dark- 

ound abjects. Whilst various’ Peridiniea, 
Rotifers, two species of Noctiluca, larvæ of 
Molluscs, and starfish, and young fish just 
hatched, were present in varying numbers 
and were very interesting to watch. 

But to return to Desmids. The structure 
of these is well described in Wests “ Alge,” 
yet seems to be unfamiliar or imperfectly 
known to many, possibly because they have 
never examined them at a greater magnifica- 
tion than 100 to 250 diameters. 

Dotting diatoms is indulged in by -many 
microspocists, but dotting living Desmids, 
so far as I know, is rarely practised, yet the 
latter are, quite as good ‘tests for medium: 


RAINMAKING EXTRAORDINARY. 


[1l.}+On the eve of St. Swithin (July 14) 
further efforts are being made, as I write, 
to reproduce an artificial downpour of rain 
in the neighbourhood of London. This matter 
has interested me very much, because it will 
be ‘remembered by “E.M.” readers -that 
your correspondent, Mr. W. Godden (glad to 
see a letter from him once more!), and I 
were the only ones who believed that gun- 
fire under suitable conditions would produce 


most superficial layer or outer skin of the 
conductor at all. The interior will.... 
take no part in the action. It is best, there- 
fore, to flatten the conductor out or cut 
it into detached wires. My plan for in- 
creasing surface . . . . will be an im- 
provenent. After proving this ex- 
perimentally he proceeded to show that 
‘iron ts experimentally better than copper,’’ 
and, if gaivanised, will last well. The 
reason was that the oscillations were much 
more quickly. damped in iron and the sur- 
gings, which otten led to side flashes, were 
thus damped out. Sir Oliver Lodge further 
said: “ Z regard the use of copper for light- 
conductors as doomed.” 

Have any new facts been discovered since 
1888 which discount these conclusions, or is 
the continued use of copper due to tradi- 
.tions handed down by unscientific “‘ light- 
ning-rod men ’’ who only consider the ‘‘ rod ” 
as a path for a steady, though rapid, flow 


precipitation. 

The results of this evening’s experiment 
will be the more interesting as the Hamp- 
stead experiment was made on a cloudless 
sky, whilst the Blackheath one will be on a 
aet of clouds which deposited slight rain here 
at 5.50 p.m. (G.M.T.). May I remind readers 
that my forecast his come tzue, as rain has 
already fallen in the West of England? | 


l ¿Weather in June, 1921—Drought and Sunshine 


RAINFALL. of electricity; and altogether neglect the] powers as diatoms are. | 
No: axebyout necessity for quickly getting rid of the| Most .(if not all) Desmids are enveloped in 
Ae a ahi BY Se arnt by the alternate surgings,| a sheath of very transparent gelatinous 
a ays ; s ae 
Stations. Totals. with hours. ` millions A ene = Glation j eae eoa Sp A en b pe 
Inches. rain. In, Date. : - | thin coating, and is practically invisi le on 
' London (Holbcrn *4th ER A the living desmid in clear water, but in 
Viaduct) ........ 80... 5 .. 0.09 | eo6th MICROSCOPICAL: DESMIDS AND some genera, such as Hyalotheca, Desmidium, 
London (Lewisham) 1.50 .. 6 .. 0.28 :. 25th PLANKTON. | Arthrodesmus, etc., often forms a sheath of 
Tunbridge Wellst.. 0.02 .. 1 0.02 .. 19th : f considerable thickness that can easily be de- 
Worthing$ ........ 002.. 2 ‘Loc... ? | [SI suppose it would be a difficult] tected. Yet even where it is conspicuous on 
Oheltenham ...... 045... 3 11081 .. 26th | Matter to decide which group of organisms] certain species, it varies in thickness. I have 
Barnton .......... V.38 6G 0.14 .. 4th | is the most beautiful as seen under a micro-| lately seen ecimens of Arthrodesmus con- 
Torquay || ........ 0.10 l ..0.10.. 2? | scope, but, if put to the vote, I think living na FR ne same gathering, some with a 
Ipplepent ........ 0.09... 2 .. 0.08 .. 25th | Desmids would not be far from the top of| sheath so thin as is he ore detectable 
Manaton.......... 0.13 .. 4 110.07 7, 25th | thè list. Their elegant forms and charming| thors with it neatly or quite a. ihielc 
_*Takenat6p.m. All others at9 a.m. green colour appeal to the sense of admira- ae half the diameter 3 the desmid. When - 
\ Average, 1.94 in. || Average 2.04 in. tion of the beautiful innate in us all. Being very thick the sheath often appears very 


{ See Letter 301, p. 269, last vol. Hawkenbury 


reat favouri i 
total = 0.08 in. on one day (19th). great favourites with me, I look at them 


ie riate, but it a good 
whenever I get the chance, but am rarely finely radiately striate, but it requires a g 


4- or 1-6-in. objective to detect the striation, 


TEMPERATURE, able to spare the time to go pond-hunting,| when present, which does not always appear 

Max. Min. Max. Min, | °° that it is only occasionally that I am able} to be the case. For when the material was 

Stations. shade. shade. Solar. Grass, | exemine a living Desmid. During a recent | freshly gathered every specimen examined 

i 3 Š holiday, however, spent in the. delightful} of Arthrodesmus and Hyalotheca dissiliens 

Holborn Viaduct 81 .. 47 ..185 .. a9 | Company of an enthusiastic microscopist, I] exhibited this striation, but ‘when the 
Lewisham .....; s5 1) 38 1. 2 t? gg | Once more had the great pleasure of viewing| material was examined about a week later 
Tonbridge Wells 81 .. 38 .. 140 .. 27 | Some of my favourites, obtained by a long] no signs of it could be detected. Many of 
Worthing" ...... 77 |. Al | 186 |o. 386 | Motor-ride to a distant bog, which was to a] the striations have the appearance of minute 
Cheltenham .... Si .. 42 .. 189 .. 34 | great extent dried up, and therefore not so| tubes in the sheath extending usually from 
Bariton ........ 84 .. 88 .. 143 .. 88 f rich in i Hage as expected, and those found | about half the thickness of the sheath to the: 
Torquay} ........ 76 .. 45 .. — .. — |were of the commoner kinds. The collecting} surface of it, but not projecting beyond. 4t 
dpplepen ........ 76 .. 2? .. — .. — | and examination of them has suggested to} is just possible that these apparent tubes 
„Average temperature, ł58.5°. Means, *69.9°; - | me that possibly some of the microscopists| may be bacteria, but as all that I have seen. 

-O1.4?. : who read these notes may not be so fortunate | this year, and on previous occasions, have 

SUNSHINE, as to possess books giving good accounts of | aj] been: regularly straightly -radiating in the 


the structure of Desmids, and may not have 


London—For month, 200.80 hours. | 5 
carefully examined it therftselves, so that I 


l 3 direction from the centre to the circumfer- 
an —Sunniest day 24th, with 14.35 hours. 


ence and were not seen projecting beyond - 


l Month, Şunniest hope I shall not prove tedious if I try to|the margin of the sheath when seen in pro- 

: Hours. days. Hours.| play the schoolmaster and give some account| fle, jt does not seem quite to accord with 
Worthing* ...... TAT Sead: Smad 14.9 of what may be seen in some common Des- the: habits of bacteria. But if they are bac- 
Parley s... 230.12 4... 28th 16.8 | mida if carefully examined, especially as.I} teria, their radiating arrangement would 
forquayt ...... 303.9 .... 16th 165 believe there are some that have no idea,that| seem to indicato that there are extremely 


Tonbridge Wells 223.1 .... 2nd 14.6 
Averages, “240.0 hours; +224.2 hours. 


In the above figures we do not find one 
monthly rainfall total above _half-an-inch, 
Which clearly brings out the drought; and 
the clarity of the London atmosphere is again 
&hown by the fact that once more we have a 
City of London sunshine reord -showing a 
monthly total of over 200 hours. 

D. W. Horner, F.R.Met.Soc. 

July 14. 


a living Desmid is in any way a good test- 
object for an cbjective. 

First, it may interest some if I give some 
azcount of my method of collecting them. 
Most pond-hunters have a net with a bottle 
attached to the bottom of it, wherewith to 
fish for potud-life, I have discarded the bottle 
ay useless and sewn the bottom of the net 
up. } hold the net in my left hand, and with 
a bottle fixed by a ring to the ordinary 
stick used for pond-hunting, I take several 
dips of the water from among the moss and 
weeds and strain it through the net, after 
most of the water has filtered through the 
net (of fine, silk), I place the catch in a rather 
large bottle and fill up with clear bog-water. 
A far richer gathering is obtained in this 
way than with a bottle attached to the net. 
Usually an abundance of diatoms, Desmids, 
rotifers, protozoa, etc., is found in such 
gatherings, and if placed in a basin or wide- 
mouthed bottle and stood near a window, the 
micro-organisms soon make their way to the 
surface, and can easily be found by taking a 
dip with a pipette from the suface of the 
mud. For plankton gathering in clear water 
or in the sea I pass the net through the 
water several times, raising it out of the 
water to strain through every now and then, 
and then turn the net inside out and wash 
the contents off from it in a saucer or large 
wide-mouthed bottle of water. During my 
holiday we obtained a fine lot of marine 
: plankton in this way, containing several 
With a certain rate of alternation no cur-| kinds of diatoms, among which was the very 
cent will be able to penetrate below the§curious Bacillaria paradoxa, exhibiting. its 
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minute tubes passing from the cell wall 
through the sheath, into which bacteria have 
entered. l 

Desmids are all capable of movement from 
place to place, and can perform various slow 
acrobatic feats of standing on end or turmng 
end over end, or swinging around on one 
end as if on a pivot. But as the sheath of 
gelatinous matter surrounds the entire, cell 
wall, it is evident that the cell wall itself 
does not come in actual contact with the sur- 
face the desmid is resting upon, whether that 
surface is mud. a plant, or the side of a glass 
bottle, up which desmids will climb. There- 
fore, it is evident that the power of locomo- 
tion, although controlled by the living proto- 
plasm within the cell, must be executed by 
either the action of the sheath itself or by 
strands of protoplasm passing through it from 
the interior of the cell. In either case, we 
may look upon this gelatinous sheath as re- 
presenting the muscle of a Desmid. -And it 
would appear that some considerable 
muscular energy must be exterted to raise 
a long Closterium from a prostrate to an erect 
position by the muscular action of one end 
onlv. A bodv may lose half or more than 
half its weight when in water, so that less 
strength would be needed, but. if we Imagine 
a banana or a cucumber (which more neariy 
resemble a Closterium in shape than anything 
I can think of) laid prostrate at the bottom 
of a vessel full of water, we can easily Imagine 
that it would require considerable strength 
to be exerted at one end to cause it to raise 
itself erect upon( that>end, and the strength 


"A 


LIGHTNING CONDUCTOR. 


. 82.}—Mr. Horner (p. 282 last vol.) says 
a lightning conductor ‘‘certainly’’ should 
be of copper. Is this so certain? I was 
taught so when a boy, the reason adduced 
being that for a given section the resistance 
of copper was much less than, say, iron. 
In the “Dr. Mann Lectures’? of March, 
1888, before the Society of Arts, however, 
Dr. Oliver J. Lodge pointed out (1) that 
though the lightning rod conference ap- 
proved of copper as compared with iron, this 
Was mainly because it was more durable, 
(2) the passage of the electricity along the 
lightning rod is not a mere one-directioned 
Tush, but an oscillation of electricity, to and 
fro until all the energy is turned into heat. 

energy must be got rid of somehow, 
43): When a current starts in a conductor it 
does so on the outside, and then gradually, 
though rapidly, penetrates to the interior. 


>= 
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exerted by the desmid would have to be pro- 
portionate in some degree. 

Upon the cell wall of dead empty desmids 
_ dots or lines are often easily seen. under 
| medium powers. But to perceive these dois, 
or to resolve the lines into dots upon living 
_ deamids with the same objectives is not 
` always quite such an easy matter;. at any 
Tate, the perception of these dots or pores 
through the cell wall seryes as a very fair 
test for a .4-in. or a 1-6-in. objective at a 
magnification of from 400 to 600 diameters. 
In the common Micrasterias denticulata and 
M. rotata the dots on living specimens can 
be seen scattered nearly all over the surface, 
whilst in Closterium lunula they will not be 
seen, or, at least, I have failed to detect 
them. Those species of Closterium, how- 
ever, which have the cell wall marked with 
fine longitudinal lines, such as C. lineatum, C. 
turgidum, C. striolatum, or C. Kutzingii, 
make very good test objects. I have arranged 
the names in the order of the difficulty I 
found to resolve the lines into dots (pores) 
with a }-in. objective of N.A. .9 or a 1-6-in. 
of N.A. .82 and x 10 or x 12 oculare, C. 
` lineatum being the easiest to resolve. 

Desmidium Swartzii is always an interest- 
ing desmid in my. estimation. As in 
Hyabotheca, the individual desmids are con- 
nected end to end into a long twisted fila- 
‘ment, the cells in end view being triangular 
_in form; and the whole filament is surrounded 
by @ conspicuous gelatinous sheath. The 
thing that puzzles me about this desmid is 
. that there is often present, but also often 
absent, even on the same specimen, a minute 
-Spine-like point arising from the base of the 
notch separating each pair of desmids that 
form the filament. It is not represented m 
any figure I have seen and may be very 
easily overlooked, for. it is so delicate that 
even though present it is not always seen 
at the first endeavour to detect it. To my 
vision it appears like a very slender conical 
transparent or shadowy straight point that 
does not pass through the gelatinous sheath. 
Where present it is always in the same posi- 
tion, attached to the laterai end of the suture 
joining two adjacent cells. Sometimes it is 
seen regularly in many consecutive notches, 
sometimes it is absent. There are also some 
similar processes irregularly attached to the 
teeth of the desmid, and also sometimes pre: 
sent, sometimes absent, although it is not 
very easy to be sure whether they are really 
absent, as I have at times thought they were, 
and was afterwards able to detect them, for 
they are but faintly seen. The question is, 
are these minute spine-like processes bacteria 
„or are they actual structures belonging to 
the desmid? The conical spine-like appear- 
ance I seem to see may possibly not be real, 
but due to some diffraction produced by the 
gelatinous sheath. If, however, the conical 
appearance is not a diffraction effect, then 
the processes in the notches can scarcely be 
-bacteria, those on the teeth look more rod- 
like. I should like to know what others who 
may have noticed these structures think of 
them. They can be seen with a good 4-in., 
but require very caréful focussing to detect, 
and are easily missed altogether. I have also 
examined them with a Zeiss 1-25 water- 
immersion, at a magnification of 2,500 dia- 
meters, but cannot make sure of their nature. 
The dots on the cell wall of Desmidium are 
invisible to my vision on the living plant. 
but upon the wall of a dead and empty cell 
they may: be seen forming a few rows trans- 
-verse to the filament, with a few that are 
scattered. 

Another feature in desmids that is very ın- 
teresting to watch is the circulation of the 
cell sap and protoplasm. The irregular 
dancing movements of minute granules in the 
cavity at each end of various species of Clos- 
terium is a well-known exhibit, but I think 
the streaming of the protoplasm and its con- 
tained granules over the surface or at the 
sides, or as seen passing across the central 
= clear space from one half-cell to the other, is 
a far more interesting sight to witness. In 
some desmids there appears to be no circula- 
tion, in others the motion is slow and erratic. 
and all over the surface or confined to cer- 
tain parts. Sometimes the motion is very 
rapid, the granules dancing abouf in an 
erratic manner, like a swarm of flies, and 
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sometimes in the same species the movement 
may be suspended at one time or in one ex- 
ample and very active in another. In 
Micrasterias I think this is the case, for 
sometimes I quite fail to ‘detect the proto- 


plasm streaming from one-half to the other 


across the clear central space, while at others 
it is very evident, and sometimes some 
curious amoeboid movements of masses of 
protoplasm may be witnessed at the same 
part. In the middle end lobes of Micrasterias 
rotata there are two cavities in which the 
granules sometimes collect and dance about 
just as they do in the end cavities of a 
Closterium. The most rapid and continuous 
circulation over the whole desmid that I have 
witnessed is undoubtedly in various species 
of Closterium, especially the larger kinds, 
where the circulation is very interesting to 
watch at a magnification of about 400 dia- 
meters. The streaming in this genus seems 
to be continuous in one direction, whilst in 
Micrasterias I have observed it to flow now 
in one direction, now in another. 

` It is not an easy matter to make permanent 
mounts of desmids with their cell contents 
well shown, but the empty dead cells of some 
of species of Closterium marked with lines 
can easily -be mounted, and make good test 
objects for medium powers. 

| N. E. B. 
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REPLIES TO QUERIES. 


, [593.1 —TELESCOPE.—Lists and all infornfa- 
tion concerning same can be had on application 
to Messrs. F. Davidson arid Co., 29, Great Port- 
land Street, W.1. The issue of ENGLISH 
MEoHANIO of June 25, 1915, gives many fine 
illustrations of the work done by this invention, 
and much information concerning same. 

Tonbridge, A. Cornell (Inventor). 


{406.]—DARK STAR IN TAURUS.—This 
was in the Daily Mail, and was supposed to be 
founded on an article in Nature. I can’t find 
my copy. It said that the discovery was going 
to revolutionise our ideas on the arrangement 
of matter in space. A reference to Nature for 
the last two months would probably explain it, 
but I have no opportunity of doing it. 

0. C. J 


{418.}—-MEASURING COIL.—Neither reply 
to this query last week is right. The total 
lengths in feet, according to “R. Ds”. 
formula, which is correct, is 166 to the nearest 
foot. It is a fraction longer. “R. D.” mis- 
quoted the querist’s example. Cosmo. 


(418. —MEASURİNG COIL.—If you take 

e dimensions tin inches and ‘require the 
length of strip in, say, ft., then a simple 
formula is:—L = (D + d)x n x 0.1309, where 
D and d = diams: of coil and central core 
respectively in inches, n number of layers 
in coil. and L = length in feet. First find a 
from (D—d)/2¢ = n, where t thickness of 
strip in inches. In your casé where D = 8, 
/8 and ¢ = 1/50, we have n = (8—0.875) /- 
0.04 178.1. Then (8 + 0.875) x 1781 x 
0.1309 207 ft. = L. N.B.—The constant 
0.1309 can only be used when data are in 
inches and the required answer in feet. If 
D = 84, then L = 233.9 ft. boe. 


[498.}-VARICOSE VEINS.—If a varicose 
vein burst, an adequate pal should be applied 


over the wound and a tourniquet below it. 


Surgeon. 
[438.—THE TITANIC—I think Mr. C. 
Carus-Wilson has himself fallen into error in 
his reply on pago 282 (July 15). The German 
ship “Planet” reached 32,089 ft. in the Swire 
Deep, 40 miles north of Mindas (Philippine 
Islands). not in the North Pacific, as stated. 
See “The Ocean,” by the late Sir John 
Murray. Cosmo. 


1438. —THE TITANIC—In the Scientific 
American of June 25, 1921, page 512, Dr. 
Bridgman writes: ‘‘ Water is generally con- 
sidered incompressible, but under a pres- 
sure of 180,000 lbs. to the square inch the 
astonishing decrease in volume of 20 per cent. 
is produced. This phenomenon occurs with- 
out the slightest decrease in the actual mass 
of water present.” J.C. S. 


[459.1—CEMENT FOR LEATHER AND 
BRASS.—The following may help you:—To 
56 parts glue add 34 parts gum ammoniac, 
melt in a waterbath and stir well until re- 
duced to an even mass. Take it from off the. 
fire, and pour in gradually 34 parts nitric acid. 
and thoroughly incorporate it with the rest 
nf the mass. Maurice E. Parker; 


‘be found on all 


—The -best wa 


‘ 


. JuLy 22, 1921. 


(463.)—CATARPHORESIS.—To give a full 


reply to this query would require more space 
than can reasonably be expected. As “G. 
already hag apparatus, he should try to obtain 
the booklet published by Messrs. John Wright 
and Sons, Lid., Stone Bridge, Bristol (ls. 


W.?? 


m 


“ Electro-Medical Instruments and Their Man- ->`- 


agement,” which will give all the information 
asked. Should ‘G. W.” be unable to obtain a 
copy and cares to advertise his address, I will 
send him notes on the chief points of the treat- 
ment. L: H. Mò. 


(470.1—BARWIGS.—If Mr. Hawker will try 


“ordinary petroleum” laid on with a pamt 
brush round the floor skirtings, in corners—in 
fact, in all the places they frequent, laid on 
freely at night time, and the dead ones swept 


up in the morning, he will then soon find the - 


pests disappear; apparently it burns them up. 
one Ya. W. Mansergh. 


(4716. -THE ASTEROIDS.—Tho idea that : 


these were originally a single planet whi 
met with a disaster has long been abandoned, 


being inconsistent with several known fact» - 


relating ta them and their movements. ; 
Wm. F. A. Ellison. 


1481.}-PLUMBER’S WINCH.—I doubt if - 


anyone would think of constructing such a tool, 
even if it was described, as these winches can 
be bought cheaper and better than they can be 
made up singly. Look through the catalogues- 
of some of the big tool firms, and you will find 
that winches and crabs are a “‘ cut’’ line, and I 
have often thought when buying crabs that the- 
makers must get both the labour and material 
free to do them at the price. No doubt the 
prices are up now, but they are still well under- 
what you could make a single one for. _ 

° David J. Smith. 


[484. +KEYSEATER.—Generally due 
spring in the cutter until it gets its ‘‘ bite.” 
e same thing, to a lesser extent, can generally 
eyways or slots cut in the 
shaper or slotting machine. The only remedy 
is to go down to within 1-32 in. of the finished 
size and then finish with a fine cut and a sharp 
tool, and this is not easily done in a key seater. 
By long practice I have seen men cant or sup- 
port the cutter forward right at the top of 
stroke by a packing piece fed with the tap of 
a hammer or spanner, so preventing the initial 
springing out which causes the rounding. 
David J. Smith. : 


[485.|—OXIDE OF COPPER SOLUTION. 
of making the solution you re- 
quire is as follows: —Make two solutions, one 
of copper sulphate (ordinary commercial blue- 
stone will do) of about 15 per cent. strength 
in water, and the second of caustic soda, also- 
about 15 per cent. in water. Slowly add the 
second ‘solution to the first until no more 
blue precipitate forms, leave this to stand 
until settled, then pour off olear liquor, add 
more water to the blue precipitate, stir, and 


settle again, pouring off clear liquor, repeat. 


ton. 


a 


, 


- 


- 


¢ 


this several times, so as to wash the copper - 


hydroxide (blue precip.) formed. Finally, add 
your ammonia, the copper hydroxide readily 
dissolves, giving an intensely blue solution of 
copper oxide in. ammonia. f 
oa | J. Cayley Jones. 
39, Stopford Road, Upton Manor, E.18. 


(486.}+SLIDE BEARINGS. —On_ most 
machine. work, such as lathe slides, etc., the 
strips are cast-iron working on cast-iron slides. 
Your ~uery is not clear, What is the machine 
and what is the speed of the slide? ; 

David J. Smith. 
1487..—FUME CLOSET.—If you write me 
direct. I will forward `you diagram and full 
particulars of what you require. 
Cayley Jones. 


39, Stopford Rd., Upton Manor, London, E. | 


[489.}+STEAM.—If you have a gas-engine of 
8 H.P. you can‘utilise the heat of the exhaust 
to evaporate more than one gallon of water: 
per hour. Special , 
pose called the Spencer Bonecour waste-heat 
boilers, but these are not made small enough 
to handle one gallon per hour. For this small 
quantitv, make up a Jacketed exhaust pipe, 
say, 4 ft. long, and placed close up to engine. 
Feed water into this by adriv-feed, and you can. 
take the steam off at the other end. You evi- 
dently require no pressure as you do not men- 
tion it, but if you do, then water must be fed 
into the jacket with a pump. If exhaust-pipo is 
2 in. diameter, make up jacket out of a length 
of this, with a 34 in. outside jacket and two 
34 to 2 in, reducing sockets and a backnut, all 
stock. items. David J. Smith. 


¢490.1I—_JUPITER.—The details of Jupiter 
‘are not sharp, so naturally they cannot be 
made to appear sharp unless the magnificatior 
is too, low to bring out their softness. As to 


boilers are sold for this pur- — 


~ 


x 
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the focus for Jupiter and Saturn being dif- 
ferent, w rather | Hedley a doubt as to the 
uality -of- the object-glass. . a 
A E a.. -. Wm.. F. A. Ellison. 
_ | [492.}+SWALLOWS.—There is:a long wire 
fence in front of my house which is much used 
by the swallows asa resting-place where they 
collect for the autumn migration. There are 
- usually two or three trial assemblies early in 
September, the birds staying an hour or so 
- ‘and then separating. But they day before they 
- really mean to go, the top wire of the fence is 
l Empl packed with them. By -counting the 
- numbers between two posts and multiplying by 
the number of posts in the occupied part, 


find that between 700° and 1,200 birds are there 


in ordinary years. I: have never known these 


gatherings before September. This. morning, 


on coming down to-breakfast I was astonished 
to see the top wire with at least 300, swallows 
- .on it (caloulated by the method I have de- 

scribed). Where did. they come from? Only 
- three pairs nested here, and I have hardly ever 

seen one flying about off the place. Why have 
., they collected two -months- before their time? 
They only stayed about an hour, and then dis- 
persed, but I have watched these birds for 
many years, and never saw them gather so 


~ early, nek E 
+ D., L: Gaisford, Lieut.-Col. 
Dunboyne, Co. oe an 
- (492.}-SWALLOWS.—Thera are plenty of 
them teenie common swallows: Den 
house-martins. ‘I fancy their. absence this year, 
if it isa fact at all, and not a popular fancy, 
18-a purely local. phenomenon. But I 
: -telined to c- -it is only. a. newspaper 
, mares nest”’ like ‘‘ where do the flies go 
-In winter?” Anyone who ever pulled down an 
old' wooden structure in winter would have no 
need to ask where the flies go. l o 
a Wm. F. A. Ellison. 


421—-SWALLOWS.—That-they were late in 
coming and are few is reported from most parte 
_ of England. “Under the eaves of my new wing 
_ they were building a new nest each year. Last 
_ year two were empty, and this year there are 
..- M0 swallows, and the house sparrows have taken 
- over the neste. On the other hand, swifts have 
inoreased in number. , Besides many. round 
about I counted seventeen flying in one string 
close round the house, They build under the 
_ thatch, ao one cannot tell how many nests there 
. are. - By the way’ the garden in front was over- 
- tun-with cabbage caterpillars, so the swifts do 
_ not kill the cabbage butterflies, whatever other 
@edthymaydo. . $$. ° OGT. 


- _-[84--PROPAGATION:. OF LIGHT.— 
Querist says: “ The reflected light” (from 9 
planet) “must meet, and pass through that 
propagated by the sun.” Why not? | 

i © Wom. A. Ellison. ' 


(49.1—WHAT IS A HORNET?—An insect 

. very like à large wasp. It makes a ‘much 
smaller nest than a wasp, and it is often attached 
toa beam in an old shed. T have seen many 
mh. “One will killa child, two will kill a 
man and three will kill a horse was a common 
saying, ‘but T have never heard: of a death from 
their sting. I have only seen one person stung 
by one, and che said it was by no means as 
d as a wasp. were-very common in 
.one place- where. I lived, but no one seemed to 
- get. . Yet they seem to be very savage, 
and mill fly after and apparently. sting an apple 
that is rolled! past them. ~ They will fly after 


rad 


you if you ruh away, but will take no notice 


of you when! you stand still. Why they fly after 


smoving ‘objects I can’t imagine.. Perhaps one’ 


of our entomological readers can tell us. 
oe Sg OO I 
_ (495. “WHAT IS A HORNET?—The hornet 
is the largest of our British social wasps 
ing from 1 inch to 14 inches in 
an 


of e shed, barn, 
their smaller relati 


à horse is seen to be as m 
notions of the kind,- when one bears in mind 
tbat tho sting of one bee or wasp is capable 
œ kiling a man if he is in a sufficiently un- 
ealthy or feeble condition. Dr. Ormerod in 
his ‘“British Social Wasps” cites the case of 
'& British officer who was stung twice on the 
‘head by a much -more formidable Indian 
species of hornet, but he did not die. - Hornets 
are worthy. of protection ‘and encouragement, 


r 
i 
y 
jog ot Aiid 
' 


d. y ee 


`f potamia : Past 


am. 


‘the interferometer. 


for they are rarely, if ever, a pest, and they 
do keep down wasps, of which they seem par- 
ticularly fond as food for their grubs. s = 


_ 498.1—V. ARICOSE VEINS.—A tourniquet is 
far too violent a treatment for a soft thing like 
a vein. Raise the limb and put on a pad and 
bandage. _ Theoretically you should compress 
the vein ibelow the wound, as the -blood is 
returning upwards. to the heart and oannot 


‘return because of the valves in the vein. Prac- 


tically the valves are always out of action in 
varicose veins, and so it- is necessary to com- 
press above as well as below. 0. Cd. 


{499.]—GARDEN OF EDEN.—Where ‘was 
t? “Much ingenuity,” says the ‘‘Cam- 

Concise Bible Dictionary,” ‘has 
i spent in trying to identify the 
site of the Garden of Eden. No site 
has been suggested which entirely satis- 
fies the description given in Genesis, but 
clearly some district adjoining the Tigris and 
Euphrates ‘is intended.” Sir William Will- 
cocks, the noted irrigation engineer, who made 
a survey for irrigation in Mesopotamia for the 
Turkish Government, stated in a paper I 
heard him read before the Royal Geographi- 
cal Society on September 15, 1909, on “ Meso- 
Present, and Future,” that he 
started from the spot where Jewish tradition 
placed the ‘‘Gates of Paradise,” following 
the traces of the four rivers described in 
Genesis ii. 10—“ Out of Eden came a river 
which watered a garden, and from thence it 
was parted and became four heads.” _He did 
‘not think ib possible to imagine anything 
more like a practical sparadise than the 
country near Anah. Every tree and crop must 
have been familiar to Adam, except the cotton 
crop. It was down the stream of the garden 
that the river parted into four, one of which 
was the Euphrates, the river of Babylon. 
Anah is, approximately, in 34° 30! North Lati- 
tude and 42° East Longitude, so that the direct 
or shortest distance to it from Greenwich is 
2,067 geographical miles = 2,377 statute miles 
assuming that 10 geographical miles are equal 
to 114 statute miles.  - Cosmo. - 


{504.]—A. STAR’S DISTANCE.—As the 
query is addressed to Mr. Hollis, I will not 
attempt to answer it. But I would like to 
say that too much is taken for granted (in 
such articles as that referred. to) as’to the 
knowledge of readers. The writer in question 
should have bfiefly explained the principle of 

And why does nobody 
who alludes to the “ Michelson-Morley experi- 
ment” consider it necessary to explain what 
it was, and what it proved. The experiment 
took place in 1876, I believe. I entered the 
University in 1883, and studied physical 
science under (among others) the late Pro- 
essor Fitzgerald, whose hypothesis, the 
j Lorentz-Fitzgerald contraction,” was the 
earliest attempt to explain the results of the 
experiment. But I never heard of the Michel- 
son-Morley experiment till.the other day, and 
certainly our studies in 1883-87 were undis- 
turbed by any suggestions of doubt as to the 
existence or nature of the ether, whose exist- 
ence Michelson and Morley are supposed to 
have disproved. | Wm. F. A. Ellison. 


[505. -SCREW PITCH STRIKER.—Do you 
mean x hand-chaser? -The pitch of any screw 
can be struck by one of these of the pitch 
required, but it is not an easy job, novices 
sonaa iy 

used to be ls, 6d. per pair, inside and outside, 
any pitch. Probably about 3s. now. Obtain- 
able from any tool stores. David J. Smith. 


e 


m. F 


{507.}—-SHAFT JOURNAL.—For ordinary 
stationary work the pressure on the journals 
should not exceed 150 Ib. per square inch. As 
you know the weight and diameter of your job 
you can easily get the length for this. Speeds 
ought to be considered, but it is very difficult 
to do so,_as practice varies so widely, the speed 


of a locomotive axle; for instance, being far- 


above the average stationary practice and the 
load per square inch higher. Unless the job is 
a very special one, negleat speed and work on 
the factor given above, which will stand up 
all right for this job. David J. Smith. 


- [509.J—FAULTY LATHE.—I presume you 
mean-that if you face a job up on the face- 
plate that the surface is . either concave or 
convex. Al lathes suffer from this to some 


extent, but in small lathes it is generally-due 


| dried. - 


producing drunken threads. These. 


then rub- smooth with sandpaper. 


to spring either in the mandrel, headstock, or 
cross slide, or even bed of the lathe. Toa . 
correct, if everything else is in order, test job. | 
before final cut is taken, and either get over 
headstock to correct or slacken out slide strij» 
bolts of saddle on one side and tighten on 
other so as to slightly throw the cross slide out . 
the way it is required to correct the cut. - 
i -David J. Smith. 
. 1512. —VENETIAN BLINDS.—Get a vene- 
tian blind slot punch, obtainable from most. 
big tool stores, about 7s. 6d. Cut slots at one- 
blow, and can be set to cut them in same posi— 
tion on each slat. . David J. Smith. 


: [518.}-COOLER.—There is. no -chea way; 
all refrigerating machinery is. somewhat ex- 


.pensive. A simple device I once saw consisted 


o a small air compressor delivering air 
through a copper coil into a storage tank. The- 
copper coil was immersed ina barrel througm 
which cold water continually passed. A small 
jet of the cooled air was then allowed to bubble- 
through a water jacket placed round a small ` 
tin cupboard, the jacket also being of tin and. | 
heavily cased with slag wool on the outside— 
The air im expanding extracted heat from the- 
water and gave a low temperature. According: 
to the user, when the ‘water in the jacket 
“ fruz” it stopped off the air, so the action. | 


was, so to say, ‘‘ ortermatic.”’ - 
l l ~- David J. Smith. 
{513.}-DRYING CRYSTALS;—If you re- 
quire to dry large quantities of chemical 
crystals it; will be necessary to centrifuge- 
them. Small amounts (an ounce or two), how- 
ever, may be dried by placing them in what- 
is known chemically, as a desiccator. This is- 
a glass vessel pero ager rl a mixture- — 
of concentrated sulphuric acid (oil of vitriol). 
and pumice-stone cubes. - The vessel is air— 


‘| tight, and has a support over the acid mix—__ 


ture on which a small dish containing the- 
crystals may be placed. The acid quickly 
mops up the moisture in the container, and. 
thus dries the crystals, a few days generally 
sufficing to complete this operation, ‘depend— 
ing on the nature. of. the chemical to be 
Care must be taken when handling; 
the acid ‘as at produces nasty burns when irr. ` 
contact with the skin.. a 
R J. Cayley Jones. 


39, Stopford Road, Upton Manor, E.13. 


[517}—-ATOMS OR WHAT?—Just dust: 
particles, nothing. more. ae i 
_ Wm.. F. A. Ellison.. 


[517.I—ATOMS OR WHAT?—Do you mean. 
“The gay motes that people the sunbeams,” as- 
Milton calls them? I don’t think the sun’s rays- 
need fall through glass; when they pass into a 
dark room through a small hole you see these- - 
objects best. No one can tell you exactly what 
they are, for they are bits. of everything. 
Amongst them are found the spores or seeds of" 
many small growths, such as moulds. eso- 
floating spores play a large part in the daily- 
life of the world. They cause the jam to grow 
mouldy and milk to turn sour. The deadly- 
germs of disease may be there, as well as the- 
useful yeast spore. They are certainly not. 
atoms, for the most powerful micri cannot. 
nearly see. those. The average housewife spend s- 
nearly half her time stirring up these motes — 
when they settle on the furniture, removing- 
some of them, but allowing the majority to 
settle again for next day’s work. 0.C.J. - 


f520.--OIL-WAX POLISH FOR FURNI-- 
TURE.—The gquerist will find. ample direc— 
tions (too long to quote) in “One Thousand” 
Practical Recipes,” published by Cassell ana: 
Co., pages 54, 6I, etc., 1915 linon, 
osmo. 


[520.-—OIL-WAX POLISH.—I believe one 
method of wax-polishing is to rub on to the- 
wood a mixture of beeswax and turpentine 
with a clean rag. The mixture should-be of- 
the consistency of thick treacle. The following 
is a method I used a short time ago for re- 
novating an old mahogany whole-plate | 
camera: it is not, so far as I know, a generally- 
recognised method, but it was most satisfac- 
tory in. my particular case:—File all the obd 
polish off with an ordinary engineer’s file—— 
nd cut, or even bastard cut is not too coarse. 
File the wood down till no dents ate left. 

or a 
filling I used a mixture of plaster of paris: 
and “ rouge.” Mix dry and apply by dipping 
a rag into water and dabbing it on to the. 
powder, scrub it well into the wood. Don’t- 
put water to the plaster of paris before apply- 
ing to the wood. When the surface of the- 
wood is perfectly dry cub down with fine 
sandpaper to remove superfluous rouge, and’ 
plaster, and french-polish in the Loary- 
way. - Maurice E. Parker. 
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QUERIES. 
. ae al 
(1.}--CHEMICAL.—What is the difference 
between sulphural chloride, SO,CL., and 


chloride of sulphur, S,CL,? The first ia de- 
scribed as a colourless liquid, whilst the latter 
as a reddish-brown colour.—F. Davis, 


[2.}-THE HOVER-FLY’S SIDESLIP.— 
Above, ‘the -foxgloves the hover-fly is poised, 
apparently hung by an invisible thread in 
mid-air; its wings are a blurr, they move so 
rapidly that they seem motioniess. But if 
we reach a hand or stick towards the insect it 
vanishes and appears again a yard away; the 
forward, sideways or backward shoot was so 
rapid that we merely saw a streak and there 
was the fly hovering in another spot. I can 
understand a rapid forward movement, but 
no student of the mechanism of flight has 
ever explained the acrial sideslip or the won- 
-derful bound to the rear. Can any reader 
do so?—Kappa. 


{3.+-SUNSPOTS.—Where is the most 
favourable position of such sunspot, taking 
into account magnetic fields and several’ of 
now ‘known radiations (see Stormer, Birker- 
land, ‘‘terella,’’ also Smithsonian publica- 
tions, ref. in the Sc. Amer. Monthly, vol. I., 
‘No. 6, p. 557, and vol. II., No. 2, p. 175).— 
. Ignorant. | 


[4.+SORE TOES.—Does - anyone know 
what the antiseptic foot-powder called 
** Wawkpltar ” was, which your correspondent 
*“ Eos” recommended on p. 319 of your issue 
of November 22, 1895? He said it was sold 
at 5d. (per box, ounce, or what?), and was 
at that time advised by the War Office for use 
in the army, and by all army medical officers. 
Present-day chemists seem not to know it. I 
should like to try it for a troublesome soft 
corn, which renders walking unpleasant.— 
| Kappa. 


[5.}-EBONY TURNED WORK.—Can any 
of your readers kindly tell me how the intense 
black and dull polish is produced in above in 
articles one sees for sale? I wish to turn set 
of ebony fittings for dressing-table: ring- 
:stand, pin-box, etc., and the ebony I -havo is 
- simply a very dark grey. Is it stained after 
‘turning? Another thing about turning, what 
is the best method and tool to use for boring 
deep holes in wood? For example, the hole 
for wire in än electric light standard which 
may need to be from 8 to 24 inches long ?— 
G. A., Bromley. E 


[6.]—BURNING AND TINGLING SOLES. 
—Is there any cure, or relief, for the above 
foot trouble? During the last month or so it 
has made my days a weariness and my nights 
a sleepless horror. Hot salt-water, soaped 
socks, and other common remedies are value- 
less to me.—C. Robinson, M.A., Kendal. 


[7.--NICKEL-PLATING.—I would be glad 
if’ any readers could inform me how I can 
obtain an electrolytic deposit of nickel of sub- 
stantial thickness. The ordinary nickel bath 
will produce but the thinnest skin of nickel, 
-and if the deposit is attempted to, be con- 
tinued, eponginess results—S. D. # 


_ {8.J—-EQUATORIAL MOUNT.—I have a 3- 
inch refractor, equatorially mounted with 
circles on portable garden-stand, but I find it 
dificult to pick up what I am looking for, 
probably becauso the instrument was not 
pointed correstly at the commencement. I 
understand that it has to be poined not true 
north, but about a degree away from it. Will 
somebody kindly explain how to point the 
‘instrument, and how I can test the accuracy 
of same?—KE. A. S. 


[9.}--WHY IS THE EARTH GLOBULAR? 
—Can any reader tell me what is the modern 
explanation as to why, as in the case of the 
Earth, planets and Sun, the particles in the 
‘beginning so arranged themselves as to form 


a globe—why not cylindrical or, say, a flat 


disc—why round? Has the “spinning” any- 
thing to do with it; if so, how? The world 
-would spin equally well as a cartwheel or 
-solid cylinder.—Enquirer. 


[10.}-SHAVING.—What action has the soap 


eon the hair when shaving? Has any ingredi- 


fat night. 


ent any softening effect other thad simply the 
retention of moisture? What means do cer- 
tain Indian natives, both male and female, 
take to keep the body free from hair, as de- 
manded in their religious beliefs? Such 
methods do not seem to be in any way harmful, 
so could not we here use the same and scrap 
our razors ?—Con. | 


[11.}—SAFETY RAZOR BLADES.—Why 
cannot these blades be properly re-sharpened or 
sat when worn ? 
different firms who profess to do this satisfac- 
torily, to be so treated, but never get one to 


give the smooth, velvety shave that a new |- 


blade gives. How is the “critical” edge 
obtained ?—Con. 


[12.}-MICROSCOPE.—The brass stage of 
an old binocular microscope in my possession 
(maker, Collins, London) has two strips of iron 
or steel, about 13 ins. long by $ in. wide, inlaid 
right through it, and finished flush with tHe 
brass, one on each side of the centre opening. 
What is the purpose of these strips? They are 
uot or strengthening the stage, as this is of 
heavy cast brass about 3-16 in, thick, and I 
don’t see they could have served any useful 
purpose if they were originally magnetised, as 
they are too far-from the centre hole. “Can 
any of “ours” enlighten me?—Con. | 


(13.}-HOUSE LIGHTING.—I would thank 
our Col. D. J. Smith to let mè know what 
make. of oil engine and dynamo would be the 
best for lighting a country house with 15-32 
candle power lamps. It would be required to 
charge storage batteries during the day for use 
I would require a something 
with little 


durable, the engine silent runnin: 
what would 


smell, also economical with oil; an 
be about the cost?—South Africa. 


[14.}—DIATOM MOUNTING.—Will any ex- 
perienced reader kindly give a few hints on 
mounting and arranging selected diatoms in 
styrax? What is used to fix them to the cover 
glass so that they are not washed away when 
the styrax is applied? Can the split bristle be 
wielded more effectually if arranged as a stage- 
forceps on the mechanical stage? And is there 
any particular difficulty or danger about 
realgar mounting? Very little seems to have 
been published on the subject.—A. E. W. 


(15. -SUNDIAL.—I should: be glad if some 
reader would kindly giye me the correct angles 
for plotting a sundial for West Kirby. I do 
not know the exact latitude, but I believe 
Bidston Observatory, which is about six miles 
nearly east of West Kirby, is 53° 24’ 477 N., 
which, I presume, would be near enough. 
have very little knowledge of the subject, and 
would like to know, when setting up the dial, 
assuming the Sun is south at 1212 p.m. 
(G.M.T.) and 11 minutes 56 seconds is added 
to this for longitude West of Greenwich, that 
at lh. 23m. 56s. (allowing for summer time) 
the Knomen should indicate the twelve hour 
mark, and show no shadow. If this is correct, 
at 2h. 23m. 569, by a clock keeping G.M.T. 
I presume that the shadow would be on, the 
l o'clock hour mark, and so on. If this is 
tight, it seems to me that the sundial will 
always be 23m. 56s. behind local clock time.— 
C. W. Farrar. ; 


(16. —ALTERNATOR.—I wish to make a 
small two-pole inductor alternator which will 
develop 4 volts and sufficient current to light 
the usual flash-lamp bulb. Speed of alternator, 
2.000 revs. per minute. Can anyone tell me the 
size of wire, and the number of turns required 
per pole? Is there any objection to the use of 
permanent magnets?—H. Hepworth. 
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ANSWERS TO CORRESPONDENTS 


The following are the initials, etc., of letters to 
hand up to Tuesday, 3 p.m., July 19, and unacknow- 
ledged elsewhere :— 


C. W. Farrar—C. N.—E. 
worth—S. C. A. 


W. S. 8.—No. 
VERDI.—Piease send. 
CARITAS.—Very like a swindle. 


A. B. W.—Cannot say. Probably the charcoal is 
soaked in sodium or potassium nitrate. (2) No. 


TowN BRrED.—Good oil-cake should contain at least 
50 per cent. of oil. (2) Sawdust and other rub- 
bish. 


Cosmo.—Cannot say. We cannot trace any refer- 
ences to the matter in either of the two issues 
referred to. 


CATH-LODA.— Yes; Cumbria then included Cumber- 
land, ‘Dumbarton, Renfrew, Ayr. Lanark, 
Peebles, Selkirk, Roxburgh, and Dumfries. 


G. B. Barlow—H. Hep- 


I have sent numbers to many. 


OLeo.—W. H. Morgan—Soutli Africa—A. E. W.— 


EDINA.—Drý the moulds thoroughly, dip them in a. 
pot of melted paraffin wax or beeswax, and the 
plumbago will adhere then if well rubbed in. 


DEPOSITOR.—You could, of course, store power by 
compressed air, but the cost would be prohibitive. 
A small dynamo, accumulators, and motor would 
be best for your job, and probably the cheapest. 


Macer.—Some cane-seated chairs can be cleaned 
with a solution of oxalic acid. If that fails, 
owing to age,-they can be made to look decent 
with a little French polish tinted with chrome, 
yellow. l 


VISITOR.—Yes, we believe. .(2) No. That “ Cole- 
hole ’’ was the one presided over by the high and 
mighty one who was the presiding genius at 
Brompton in the middle of the last century, 
See p. 68 of our issue of September 26, 1879. 


WwW. G. Hare.—We do not know the books men- 
tioned. Inquiries about books:must be addressed, 
to their publishers. W. Wesley and Co., Essex 
Street, Strand, W.C., are likely people. Nothing 
more is known abqut the supposed second satel- 
lite of the earth. 


E. H. E.—You ean get hairspring collets any sizə 
drilled at the trade shops. They often need 
broaching out for spring. Use an ordinary fina 
pivot broach, and work it in the same way you 
put the spring in.. This will make a taper pin- 
ole. . 


PatcH.—The Cronian Sea, as Milton calls it in 
“ Paradise Lost,’ x. 200, is the North Polar: 
Sea. Pliny mentions it by that name in his 
“ Natural History,” iv. 16: “ A Thule unius disi 
navigatione mare conctétum, a nonnulus cronium_ 
appellatur.” 


REGULAR READER.—Hardly, surely? We have given 
hundreds of recipes for making firelighters, many 
of which are open to the objections you name. 
On page 235 of our issue of December 17, 1920, 
the merits and demerits of various binders were. 
summed up, which you had better look up. 


CLODDIPOLE.—We know of no scientific explanation. 
There is a Bohemian legend that the festivals of 
the Virgin were kept as holidays by all the dumb 
animals, and even the birds ceased building their 
nests except the cuckoo, which was therefore 
doomed to wander without a nest of its own. 


WORM GEAR.—If£ you are only needing one or two, 
rough out the teeth with a V-shaped tool, and 
then finish with a tool of the right shape. But 
most such ate cut direct from the solid by means 
of a tapered hob, which is set by means of a 
vernier to the required depth, and then slowly 
fed on tothe wheels. 


DeaF.—We have never tried it, but “ Huile agous- 
tique,” as it is called, is made of half an ounce 
of bay leaves, a quarter of an ounce of shredded 
garlic, and half a pound of olive oil, boiled 
together for fifteen minutes and filtered. A few 
drops on cotton wool placed in the ear is said 

' to relieve earache and deafness. 


Hector.—Hampstead or Highgate in the North, and 
probably the best air of all, if you do not mind 
a little of the weather you must weather whether 
you like it or not. In the South, Forest Hill; 
Streatham, and Sydenham. In the East, the 
highest parts about Epping. No “well-built 
houses at moderate rents” at either. ' 


Hora.—The saying ‘‘ Half is more than the whole” 
is said to have been used by Hesiod when his 
brother Perseus wanted to go to law regarding 
a dispute ‘about property. The saying. of 
course, meant,that half the estate would be 
better than the whole after the lawyers had had 
their pickings. But many of us have in recent 
days had experience of its wider application and 
found that increase of wealth, if taxation or 
other increase in expenditure follow in propor- 
-~ tion, tends te poverty. 


A. H. B.—We rather sympathise with you, but was 
it your fault or the tailor’s? There is a story 
told in Montagu Wiilliams’s “Leaves of a Life” 
of Sir Harry Poland, the well-known barrister, 
who was ninety-two last week, which may, be 
worth your consideration. It is said that Sir 
Harry was very careless about his dress, a fact 
which distressed his sister, who sought the assist- 
ance of another barrister, who persuaded Sir 
‘Harry Poland to go to a well-known tailor in the 
West-end of London to order a really smart suit 
of clothes. But when the suit came home it 
fitted even worse than the old ones. The tailor 
was asked for an explanation, when it was found 
that Sir Harry Poland—to use his own words— 
‘liked to be comfortable, and as I spend three- 
parts of my life sitting down I prefer to be 
measured so.” 


OUR NEW VOLUME.—We remind all readers that this 
week's issue is the first of Vol. CXIV. The Index 
will be given in our issue of August 5, and 

’ readers who bind their volumes should at once 
detach it and send it with their numbers for 
the preceding six months to the binder. No 
charge is made for the Index, and it cannot be 
bought separately. Not seldom, months after the 
completion of a volume, readers write asking for 
the Index thereto, and. are disappointed to learn 
that the number containing it is out of print. 
May we ask alt readers, especially those away 
holiday-making, to mention “Ours” to their 
friends? This is not the time of the year when 
we hope to add largely to our readers; but it does 
often happen that new surroundings furnish new 
opportunities for mention of us to possible new 
friends, to whom on receipt of a postcard asking 
us to doso we shall be glad to send a specimen 
current issue -free. - 


~ 


~ Joy 22, 1921. 


|| INSTITUTE OF METALS. ` 


The following papers are expected to be 
submitted at the annual autumn meeting of 
‘the Institute of Metals, to be held in Bir- 
mingham on September 21-23 :— l 
-- Professor A. A. Read, D.Met. (Cardiff) 
and R. H. Greaves, M.Sc. (Woolwich), on 
-“The Properties of Some Nickel-Aluminium- 


desire of 
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USEFUL AND SCIENTIFIC NOTES 


.. Thumb-sucking and Nose Distortion.—An 
American correspondent of ~ the British 
Journal of Photography, commenting on the 
hotographers and their patrons to 
get the ‘‘ best side of the face ’’ taken, says 


that Sarony, the well-known New York pho- 


tographer, attributes the cause of one. side 


of the face not being so well formed as the 


11 


ADVERTISEMENT RATES. 


For Exchange. For Sale. 
Addresses. 


Wanted. 
Situations, 


The Charge for Advertisements inserted under any of 
the above headings ts 1s. for the first 16 words, and 6d, for 
sach suceceding eight words, which must be prepaid. 


‘Copper Alloys.” 


R. T. Rolfe, F.I.C. (Bedford), on ‘* The 


other to the child’s habit of sucking the |} 
thumb. His dictum, and the one generally 


agreed upon, was that when baby’s chubby 
little thumb is in his (or her) mouth the fore- 
finger presses the cartilages of the nose on 
one side, and by degrees completely out of 
shape. Sarony gave some interesting experi- 
ences in support of his statement, and the 


‘Effect of Increasing Proportions of Lead Upon, 

‘the Properties of Admiralty Gun-Metal.” 
,R. Genders, M.B.E., B.Met. (Woolwich), 

‘note on “The Casting of Brass Ingots.” . 


`: ")..G, Bamford, M.Sc. (Birmingham), on 
“The Density of the Zinc-Copper Alloys.” 
F. Johnson, D.Sc. (Birmingham), on “ Ex- 
‘periments in the Working and Annealing of 
“Copper.” 
_-W. E. Alkins, M.Sc. (Manchester) and W. 


‘Cartwright (Bxuton), on “The Effects off 


_ Progressive Cold-Drawing upon Some of the 
Physical Properties of Low-Tin Bronze.” ` 
-> R. Genders, M.B.E., B.Met. (Woolwich), 
on “The Extrusion Defect.” 
' F. S. Tritton (Teddington), on ‘‘The Use 
~ of the Scleroscope on Light Spevimens of 
- Metals.” 
. D. H. Ingall, B.Sc. (Birmingham), on “ The 
Annealing of Rolled Zinc.”’ ae 
` D. Hanson, D.Sc. (Teddington) and Miss 
‘M. L. V. Gayler, M.Sc. (Teddington), on 
i The Constitution and Age-Hardening of the 
_tAlloys of Aluminium with Magnesium and 
“Silicon.” 
$. F. Adcock, M.B.E., B.Sc. (Sheffield), on 
- “Electrolytic Etching of Metals.” 
~ S. Beckinsale, B.Sc. (London), note on 
**Electron”’ {the high magnesium alloy). 
- Papers will be presented and discussed at 
‘the morning sessions, the afternoons being. 
‘devoted to visits to works and the evenings to 
“social events, including a reception by the 
Lord Mayor and a garden party, whilst to 
' conclude the meeting there will be a motor 
trip to Kenilworth, Warwick, and Stratford- 
~ on-Avon. | 
Since the holding of the inaugural autumn 
meeting of the Institute in Birmingham in 
1908 the membership has grown, from 200 to 
over 1,300. ‘The coming meeting, marking as 
it does the first visit of the Institute to its old 
home, will afford a striking indication of the 
wonderful strides that have been made by the 
Institute of Metals since its timely foundation 
thirteen years ago. 
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A statement issued by the Engineering 
Employers’ Federation quotes the following 
two regulations issued by the district. com- 

“mittee of one of the engineering trade unions: 
—‘ Any member having so much time allowed 
for certain jobs shall be compelled to absorb 
the whole of such time on the task or be fihed 
£1 for each offence. Members,are specially 
requested to note this clause. That all mem- 

_ bers shall as far as possible, do a fair day’s 
work, and any member doing lor enforcing 
more than mav be considered a reasonable 
day’s work he shall be warned by the sho 
committee witnessing the same, and if su 
warning be ignored the shop steward shall 
inform the president, who shall authorise a 
committee or general mecting to investigate 
the case, and, if found guilty, he shall be fined 
£1 and 2s. 6d. for each day he so continues to 
work, but in all cases the offending member 
must be summoned to attend the meeting of 
investigation.” As is pointed out, so long as 
gach regulations hold good increase in produc- 

' tion, which alone can tide the nation through 
its present troubles, cannot be assured., 
p UE ESTEE EEESnnnSESSaISTORSeREE 
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When writing, please tell them that 
you saw it In the ENGLISH MECHANIC 


stop thumb-sucking durin 
likely to have-the best-looking children. 


writer’s conclusion is that those mothers who 
childhood are 


(Mirrors, a patent by Mr. C. L. Tomlinson, 
2301, Perulta Avenue, Oakland, California, 
U.S.A., consists of a process for produc a 

lass mirror having a metallic reflecting sur- 
ace embedded beneath its surface. The glass 
used is of the kind having in its composition 


a high proportion of lime, so that when 


strongly heated it resists softening of the 
mass while the surface becomes plastic or 
liquid. In making the mirror, a deposit of 
gold, silver, platinum, or copper 1s formed 
on one surface. ‘The glass is then heated for 
a short period to such a degree that the 
surface only is caused to melt and absofb the 
deposit of metal. To form the metallic coat- 
ing, dry chloride of gold, silver, platinum, or 
copper is mixed with oil of rosemary and 
made into a paste which is thinned with oil of 
lavender. The paste is applied to the polished 
surface of the glass, which is then heated 
sufficiently to evaporate the oils. 


An attempt to map Baffin Land, the West 
Arctic island south-west of Greenland, 1s 
the main objective of 
by Donald B. Macmillan, 
tenant on his successful dash to the North 
Pole in 1909. A small 115-ton schooner, the 
Bowdoin, sheathed «with ironwood and 
having auxiliary power, carries the party 
north. The crew consists of sit men. Mac- 
millan intends to reach Baffin Land about 
August 15, and establish a camp south of 
the entrance to the Fury and Heola Straits. 
During the winter 1921-22 attempts will be 
made to explore the coast of Baffin Land. 
and the following summer an effort will be 
made to penetrate the interior. The island 
is said to have great mineral deposits, and 
high mountains and lakes never yet seen by 
white men. Special observations will be 
taken of the magnetic pole, and an attempt 
will be made to circumnavigate Baffin Land. 


Peary’s chief lieu- 


In thevevent of mishap to the Bowdoin, the 


party will retreat by dog-sledge to Fort 
Churchill, a trading post at tthe foot of Hud- 
son Bay. 


TERMS OF SUBSCRIPTION. 


PAYABLE IN ADVANOH. 


Bs. 10d. for Three Months, 7s. 7d. for Six Months. 
and 15s. 2d. for Twelve Months, post free to any 
part of the United Kingdom. For the United 
States, 178. or 4dol. 15c. gold; to France or 
Belgium. 17s., or 23f. 80c.; to India. New Zealand, the 
Oape, the West Indies, Nova Sootia, Natal, or any part 
of the Australian Colonies, 17s. Monthly parte can be 
‘sont at subscribers’ option. Mr. Edward Pennock, 8609. 
Woodland Avenue. Philadelphia, P., U.S.A., will receive 
subscriptions for the United States at 4dol. 150., pay- 
able in advance, for direct transmission from this office. 

fhe subscription rates to Canada are:—Weekly num- 
bers: 12 months, 17s.. equal 4dol. 15c.: 6 months, 
8s. 6d.. equa] Qdol. 70. Monthly parts: 12 months, 


_ las. 6d., equal Sdol. 530. Payable in advance. 


& limited number of the following bound volumes are 
still in stock, price 7e., post free 8s. in the U.K. or 
6s. 4d. abrosd:—Vols. LX.. LXVI.. LXXII.. LXXIV.. 
LXIV.. LXXVI.. LXXVII.. LXXVIII.. LXXX.. LXXII.. 
LXXXII.. LXXXIII.. LXXXIV.. LXXXV.. OII. OVI. 
CVII., OVIII.. CIX.. OX.. CXI.. and OXII. 

All the otber bound volumes are out of print. Sub- 
soribers would do well to order volumes as soon as 
possible after the publication of each half-yearly volume 
in January and July, as only a limited number are 
bound up, and these soon run out of print. Most of 
our issues can be had singly through any bookseller or 
newsagent, of from the office, price 3d.. or post free 
éd. Oloth cases for binding THE ENGLISH MECHANIC, 
pfice Ss., post free Sa. 9d. 


the expedition headed 


utilised.—HILL AND HERBERT, 


For Exchange. 


Astronomical Telescopes Bought, Sold, or £x- 
spas er Bend for details.—WatTsON AND Boni, Ler.. 
813, High Holborn, W.C.1. 


The Reputation Firm Exchange or Buy Any-. . 


thing Optical. Write or call.—BroapHuURsT, CLARE- 
SON AND Co., 63, Farringdon Road, E.C.1. 


Clarkson's, 338, High Holborn. Second-hand 


Optical Mart. Make, Buy Selj, Exchange First- 
class Optical Instrumente. F, 


For Sale. 


Reflecting ‘Telescopes, Mirrors, Silvered by 
new method. More light and _ durability. —Q. 
CALVBR, Manse, Walpole, Halesworth. ; 


Baker's April Second-hand List contains over 
2,000 Optical, Scientific and Photographic Instru— 
ments.--244, High Holborn, London. ¥ 


64-Page Book about Herbs and How to Use 
Them, 2d:—TRIMNRLL, The Herbalist, 144, Richmone> 
Road, Oardiff. 


Milling Attachments, with Vices for Lathes.— 
(Hs WHEELER MANUFACTURING Co., LTD., 
Crossing, Wellington, Salop. 


Silent Keyless Clock, English make; simplicity, 
reliability; noiseless; no keys to lose, no sprit 8 te 
break; drivizg force constant; no oil required. Price 
£2 108.—-DANNISON, 26-28, Holborn Viaduct, London, 
BC.1. "Bhone, Holborn 2798. | 


Waltham Watches,—Special offer of small pre- 
war stock at skeni over pre-war prices. Mostly 
high-grade movements, in silver, gold-filled, anc: 
solid gold. These watches are all new and in per- 
fect condition. Detailed list post free.—DENNISONS,. 
Waltham Watch Depot, 26-28, Holborn Viaduct,. 
E.C. ‘Phone, Holborn 2793. Repairs to Waltham 
parin by a trained staff; the best equipped im 

ngland. ‘ l 


Jonised Tablets for middle age, prevent harden- 
ing of the arteries, swelling of glands, tendency to- 
seizures.— Below. i 


Ionised Tablets for Deafness, Insomnia, Enlarged: 
Prostate, Rheumatism, Piles, Catarrb, and alr 
chronic añments.—THB LABORATORY, 62, 
Street, Bolton. 


“u Felescopss, Equatorial Adjustments, Figur- 
ing and Silvering Mirrors,” 2nd Ed., cloth, 8vo., 
6s. 6d.— Banks, 62, Newport Street, Bolton 


The Harley Chin Rest prevents mouth breath -- 
ing ang sleep—a prolific cause of disease —— 


á e 


The Harley Chin Rest. ‘Highly recommended 


by specialists. 5s., post free —Laboratory, 62, New — 
port Street, Bolton. 
Microscopes, Accessories: and Splendia 


SLIDES for Sale.—CLARKS AND Paaa, 28, Thavies Inn, 
Holborn Circus, E.C.1. i 


Books! Technical, Scientific, all subjects. 
1,000,000 in stock. Second-hand and new; lowest. 
prices; approval. Catalogue 401 free.—Below. 


Books Bought. Best prices given.—Forina, 
121-125, Charing Cross Road, ondon. l 


Blattis js used in the Royal Palace and all dome- 
stic dwellings down to the humblest cottage, ang@ 
has never falled to accomplish its purpose. 
guarantee it to exterminate cockroaches: 
Editor recommends it. 1s. 9d., 3s., or 68. 6d.. per- 
peep free, from HOWARTHS, 471, Crooksmoor, 

efield. 


Profitable Spare Time Employment, makin 
firewood bundles and firelighters. Machines, 70s. 
and 958s.; also Sawbenches, Bundling Wire, etc.— 
HILL AND HERBERT, LTD., Leicester. l 


Australian Opals.—Direct from Australia. Rare 
“ Black ” Opals, beautifully intermingled red, blue 
green colouring. ‘Descriptive price-lists free. Corre! 
spondence invited. Wond-wide connection —NORM AN 
SEWARD, ‘‘ Optical House,” Melbourne, Australia. 


Spare Time Employment with Fire 
Machines, 70s.; also Bundlers, 95s. Waste Br 


LTD., G Cen 
Street, Leicester. neat trad 


Experimental Work.My tool-toom, engineer. 
ing works, drawing office, and laboratory are de- 
voted entirely to experimental engineering Secrecy 
guaranteed.—LEOPOLD WARD, B.Sc., A.C.G.1., Har. 
mood Place, Chalk Farm, N.W.1. Hampstead 7559. 


Unmounted Microscopic Objects—Dredgings 
sections, diatoms, alge. Cheap mounted dlides — 
Lists, SUGGETT, 16, Williamson , Droylsden. 


Free—Pocket Rubber Stamp of your fame and 
address; also particulars of money-making spare. 
time work.—Agency .Dept., RicurorD’s, Snow Hilig 

on l 


r 
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Dallmeyer Telescope, 2 in. object glass, 
3-draw, sun-shade, pancratic eyepiece, in good 
condition, £5. © 

Pair 12x Krauss Prism Binoculars, squat 
- model, 80 mm. O.G., eyepiece focussing, bend- 
ing bar'for interocular adjustment, complete, 
in solid leather sling case, £12 17s. 6d. 

‘ Hughes Binocular Microscope, inclinable, 
rack coarse and micrometer screw fine focus- 
sing, rack and pinion, interocular adjustment, 
mechanical stage, 2 pairs eyepieces, objectives 

2 in., 1 in., and $ in., complete in mahogany 
case, in fine condition, £14 5s. 

Ross Pattern Tourist Telescope. 8-draw 
oxidised tubes, 2 in. O.G., sun-shade, pancratic 
eyepiece, and leather case, £5 5s. 

i-pl. No. 3 Cartridge Kodak, *Plastigmat 
lens £/6.8, Unicum shutter, daylight loading 
for films, plate back, nod 3 double slides, 
£3 15s.. 

Heath’s Bell Pattern Sextant, Mark‘ III., 
Kew certificate, silver arc and vernier, reading 
to 10 seconds, erect inverting and star blank 
eyepieces, sun glasses, oetc.,- in walnut case, 
-brand new condition, £15. l 

Student’s Society of Arts Microscope, in- 
clinable, rack coarse and screw fine focussing, 
eyepiece, wheel diaphragm objective 1 im. and 
4 in., and case, £4 10s. 

Davies Astro. Telescope, 2} in. O.G., rack 
focussing, 5 astro. eyepicces, powers 160x, 166x, 

$ 85x, 60x, and 45x, mounted on mahogany gar- 
den stand, top giving universal motions, com- 
plete in mahogany case, £14 15s. 

Leitz Demonstration Microscope, com- 

plete, eyepiece, and i in. objective, giving 50 
magnifications, and case, £2 10s. 
- Book Star Microscope, inclinable stand, slip 
tube coarse and screw fine focussing, draw 
tube, eyepiece, objectives, 1 in. and 3 in., and 
case, £4 7s. 6d. 

Leitz Microscope, Stand IV., coarse and fine 
focussing, 2 oculars, objectives Nos. @ m., 3 
in., and case, as brand new, £11 6&8. 

Edinburgh Pattern Mioroscope, inclinable 
stand, rack and pinion coarse and micrometer 
screw focussing, rack and pinion substage, 
Abbe condenser and iris, double nosepiece, 2 
eyepieces, objectives Zeiss 3 in. and Leitz 3 in., 
and case, £18. z 


WIRES: “FILMS, 
FLEET, LONDON.” 


ty Sale & Exchange 


Leitz Microscope, horseshoe. inchnable 
stand, slip tube coarse and micrometer screw 
fine focussing, spiral focussing stubstage, Abbe 
and iris, 2 eyepieces, objectives Leitz No. 7 and 
Reickert 1/15th in., oil immersion, and case, 
£15 153. 

Hughes Student’s Microscope, rack coarse 
and screw fine focussing, eyepiece, - i in. objec- | 
tive, puloriser, and case, £2 19s. 6d. - 

Beginner’s Microscope, inclinable stand, 
focussing eyepiece, and objective, complete in 
case (54648), £1 1s. 

Microscope, by Henderson, rack coarse and 
screw fine focussing, sliding stage, rack draw 
tube, eyepiece, and ł in. objective, £2 199. 6d. 

Student’s Microscope, rack and pinion, 
coarse and screw fine adjustment, inclinable 
stand, 2 eyepieces, objectives 1 un. and 2 in., 
and mahogany case, £4 12s. 6d. 


NEW ISSUE OF 
BARGAIN LIST 


POST FREE. 


Send P.G. for a Copy, Dept. M. 


` 


Leitz Microscope, upright model stand VI., 

rack and pinion focussing, 3 oculars, objective 
No. 3, in good order, £6 15s. 
- Brock icrosoope, solid: horseshoe stand, 
rigid model, sliding tube and screw focussing, 
2 @yepieces, and 3 in. dividing objective into 
+ in. and 1 in., £6-178. 6d. 

Postcard Doubje Extension Tudor, Aldis 

- anastigmat lens /f/6:8, Automat shutter 1 
second to 1/10@th and time, rack focussing, 2 
double slides, film pack adapter, £6 12s. 6d. 

Astro. Telescope, by Jones, 3} in. O.G., 
equatorial mounted, divided circles, with ver- 
nier, hook joints, slow motions, star finder, 2 
astro. and 2 terrestrial eyepieces, on solid 


mahogany garden stand with stretcher bars, . 


and case, £29 10s. 
5 x 4 Folding Hand or Stand, Ortho sym- 


metrical lens f/6, compound shutter, rack 
focussing. reversing back, 83 dquble slides. 
£3 12s. Gd. 


90-94, FLEET STREET, E.C.4. 


/ Micro. Lamp, by J. How, for oil, adjustable 
height, complete, bull’s-eye condenser, and 
case, £1 12s. 6d. ' 

Cory Binocular Mioroscope, inclinable, 
rack and pinion coarse and screw fine focussing, 
mechanical stage, rack and pinion interocular 
adjustment, pair eyepieces, objectives 1 in. and- 
4 in., and case, "£8 15s. 

Binocular Microscope, inclinable stand, 
rack and pinion. focussing, sliding stage, pair 
eyenieces, objectives ft in. and } in., analyser , 
and polariser, and case, £5 19s. 6d. _ 

Pr. 5x Dollond EBegulation Army Field 
GLAS3ES, brown leather-covered, sun-shades, and 
leather case, £1 18s. 6d. 

_ Pr. Service Pattern Pield Glas¢es, brown 
leather-covered, 12 in. O.G., sun-shades, andi 
solid leather case, £3 3s. 

Pr. Field Glasses, screw focussing, 
bar, and case, £2. 

Pr. Heath's “ Hezzanith ” Powerful 
MARINE GLASSES, ?} in. O.G., morocco-covered, 
sun-shades, and leather case, £2 19s 6d. ; 

Microscope Objectives.—}/25° in. Zeiss im- 
mersion objective, correction collar, £9 9s. 
1/16 in. Parkes objective, correction collar, £6. 

/15 in. Reichert oil immersion objective, N.Ap.. 
1.25, £5 10s. 1/14 in. Winkel, collar correc- 
tion, £4 Ifs. 6d. 1/12 in. 2 mm. Beck B. oil 
immersion, £6 193. 6d. Brock 1.8 mm. 1/12 in. 
oil immersion, N.Ap. 1.30, brand new, £7. 1/12 
in. Leitz immersion objective, brand new, £6 
109. 1/12 in. Watson, N.Ap. 1.30,. in short 
mount for metallurgy, £6 5s. 1/12 in. Watson 
Versalic, of] immersion, N.Ap. 1.30, £6 6s. 2 
mm. Zeiss Apochromatic objective, N.Ap. 1.80 
from 160 mm. tube, in good order, £12 10s. 
1/12 in. Gilmer, as new, £5 10s. 1/11 in. Leitz, 
No. 9 correction collar, €4 4s. 1/11 in. Gilmer 
objective, good order, £4 7s. 6d. Leitz 4 in. 
No. 7 objective, £2 149. } in.. Zeiss No 1 im- 
mersion objective, correction .collar, £4. } in. 
Powell and Leyland, correction collar, £3 3s. 
+ in. Gilmer. objective, £3 78. 6d. 3 mm. } in. 
Beck A objective, good order, £2 17s. 6d. 4 mm. 
Watson Halos objective, N.Ap. 0.95 for 250 
mm. tube, £5 10s. 1/6 in. Swift objective, £2.. 

P.C. 3a Folding Pooket Kodak, R.R. lens, 
speeded shutter, focussing, rising front, day- 
light loading for filme, 54 x 331, £5 10s. 


bending 


*Phone, 
CITY 6981. ° 


_ Chasing Arm Lathes, Brass Finisher’s Lathes, 
‘Lathe Head Stope, Drilling Machines, Enamelling 
“Oven, Drying Stoves, Air Compressors, Glass Polish- 
ing Machines, etc. Special offer of above surplus 
machinery. Lists on’ application. Viewed at 


:' Barnet Works.—W. WATSON and Sons, Ltd., 313, 


' scentre 


‘High Holborn, London, W.C.1. 


Save the Cost of erecting. Build your own Lathe. 
We supply complete machined parts of a 3}-in. 
liding, Boring, and Screwcutting Lathe, 
either bench or treadle. Send stamp for Booklet X. 


—S. HOLMES AND CO., Engineers, Bradford 


Polarizing Obfeots, Crystals `of Coumarin, 
Quartz Orystals, in Motion, 2s. each.—NORMAN, 13, 
Alvington Crescent, Dalston, E.8 


3-pt. Lathe Steadies, for lathes 3}-in. to 7-in. 
centres, Adjustable Brass Pads, Special Bases for 
Drummond Lathes.—HiLL, 15, Luton Street, Bolton, 
Lancs. ! y . 


Scientific Applianoes.—11 and 29, Sicillan Avenue, 
London, W.0.1, for Electrical, Magnetic, Optical, and 
Static Materials. 


Lenses, Prisms, Magnifiers, Condensers, and 
Optical Sundries, Thermometers, and Drawing Instru- 
ments.—dAs above. : 

Morse Keys and High-Note Qur 


Buzzers. 


- @amous Signalling Box for Learners.—As above. 


Galvanometers, Rheostats, new and second-hand 


_ dnstrumente, Wimshurst machines. 


Experimental Materials and oes pane dor eet 
ome. Fifty years’ experience. tite for on 
Our seek aa illustrated catalogue, 6d., post free 
&cientiic ApplHances.—As above. ; 


“Worth Pounds.”—" 520 Secrets of Wealth.” 
Excellent. 1s. 6d., post free.—JOHN, 8, Maindee 
Parade, Newport, Mon. 


Bargains.—‘Ency. Brit., -10th Ed., 35 Vols., 
-well bound, 1903, cost £60, as new, free for £7, 
‘Times Ed. Century. Dictionary, 8 Vols., 50s. 
Roberts’ Sketches, Holyland and Egypt, 6 Vols., 


‘beautifully bà. in 3 folio, 300 coloured plates, cost 


£30, only 63s. Cassell’s ‘ Picturesque Europe,” 5 
Vols., red morocco, cost £10, only 30s.—GRIFFITH, 
Surveyor, 39, Railton Road, Herne Hill, London. 


Market-workers, Pitchers,: Crokuses, and 
Beginners.—Side-line, sells itself. 4s. earns £3 
weekly. Particulars and sample, 1s. (refunded).— 


GLEAVES (Dept. E.M.), 11, Mawbey Street, London, 
W.8. 


D. J. Smith and Co., Ltd.—Below. 


Motor Licence Holders, in Aluminium, flat, 
pedestal, or angle type, 8s. 6d. each, post paid. - 
20 H.P. Clement Van, £125. oos 


The Motorist Tool Bench, fitted complete. Write 
for particulars. k 


10 H.P. Stanley Steam Car, Coupé, price £175. 
15 H.P. White Steam Pour-seater, paraffin fuel, 
£100. 


8 ft. 1} in. equare high-speed Steel. Offer wanted. 


Spare Parts Made for any Car at reasonable 
prices. 


Roomy Van Body, price £20. 


Qrnamental Turning Lathe, 
centre, price £30. 


20 H.P. White Steam Car, excellent order, £88. 

White Spare Parts, new and second-hand; large 
stock, cheap. a 

2% H.P. White Steam Chassis, suitable for van, 
paraffin fuel, £65. 

12 H.P. Serpollet Four-seater, £75. 

15 H.P White Chassis, parafin fuel, £70. 

10 H.P. Stanley Four-seater, price £80. 

8 cwt. R.M.C. Seabrook. Van, electric lighting 
and starting, ready for service, £150. 

Two Eissmann 4-cylinder Magnetos, £6 each. 


Hand-operated mechanical Warning Signals, 
black and brass finish, 21s. each. 


One-ton Napier Van, solid rear tires, £120. 


8 cwt. Darraoq Van, ready for service, £12). 


4 H.P. Douglas Motor-cycle Combination, fully 
equipped, £110. 


4}-in. Screw-outting Lathe, in first-class condi- 
tion; change wheel, chuck, and countershaft; £25. 


10 H.P. Four-coylinder R.G., smart two-seater 
body, wire wheels; £225 tax paid. 


D. J. Smith and Co., Ltd., 68, Compton Street, 
Goswell Road, London, B.C.; also at Compton Works, 


Wickford, ‘Essex.— Aibove. 


by Gill, 5 in. 


When writing, please tell them that 
you saw it in the ENGLISH MECHANIC 


| Reflecting Telescope, equatorially mounted, 
10}-in. glass speculum by With, finder, eyepieces, 
etc., £30.—Below. x l 


‘ y 

Refractor ‘Telusccpe, 3$}-in., by Steward, on 
equatorial mount, 6-in. declination and 44-in. hour 
circles, finder, 3 oculars, etc., oak tripod, excellent 
order, £50.—Below. E 


, Browning D.V. Pocket Speotroscope, adjust- 
able slit, £2; McClean Star Spectroscope, 650s.: 
2-prism Table Spectroscope, £17 103.—Below. 


Ross j-in. Objective, 35s.; 4/10-in. Hudson, 25s.; 
-in Swift, 30s.; Zeiss Apoch., 12 m.m., £9.—Below. 


Motor Goggles, Celluloid, clearance, le` 9d., 
fost free; Watson x6 Army Prismatic Binocular, 
vie 37, Souphampton Street, _ Strand, 


Beck Binocular Microscope—Excellent condi- 
tion, 4 objectives, Nicol prisms.—Offers above £20 
to FORRESTER, 4, Barclay Terrace, Edinburgh. 


2i.in. (Clear Aperture O.G.) - Telescope, on 
heavy brass table tripod, rack and pinion focussin 
terrestrial eyepiece (4-lens), 45x. Splendid defini- 
tion and condition. 75s. Or will exchange for 7 
vols. ENGLISH MECHANIC, 50 to 56.—H. HOWARTH, 142, 
Newton Road, Lowton St. Marys, Lancs. 


4}-in. Lathe Heads, T-rest, face-plate, £3 10s. 
Set, wheels, front and rear axles, for mono car, 
_cheap.—PHILLIPS, ‘Burley, Brockenhurst, Hants. | 


Astronomical Telescopes—Special offer at 
great reduction. - Write for new list, the prices will 
surprise you, and cannot be repeated. To every 
purchaser of a telescope an excellent hook on 
astronomy is given away free.—Macket, Optician, 
Tunbridge Wells. l - 

Bad Teeth Look Awful jn your mouth. If you 
have any, ff them with our painless treatment. 
Price, complete, 2s. 6d. P.O., post free.—B. LOONAN 
(Dept. 5), Strand Street, Athlone, Ireland. Thou- 
sands delighted. Stops teeth paining. 


Ross Zentmeyer No. 1 Microscope Binocular, 
in maple cabinet, with glass panel door, drawers, 
number of accessories; particulars sent. Wanted, — 
Powell-Lealand Microscope —BULLIVANT, 62, St. 
Maur Road, Fulham, 


Gas-engine, 1 H.P., new condition, 
water-tank, complete, £12.—E. SHIRLBY, 
Road Camp, St. Albans. 


Microscope, Beck, 1-in., 3-In., }-in. obj. eye- 
pieces, condenser, nosepiece. Best. offer; cheap.— 
62, London Square, Cardiff. D i 


gasbag, l 
College 
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| ASTRONOMICAL NOTES FOR 

| AUGUST, 1921. 

| [The time used in these Notes is Green- 

wich Civil, the day being divided into two 

riods of twelve hours each, the hour after 

- midnight being called 0. To convert this 

into Summer Time, which is the time now 

‘in use for general purposes, one hour must 

be added. | 
| The Sun. 


At Greenwich Mean Noon. 


Souths 
t ig’ 
Me wich: | jes Declina- | Sidereal 
: I “sion. tion, Time, 
A | 

iims. p.m. |b. Me Os a. b: m. 8. 
1/12 6 98 | 844 22/18 4N.) 8 3812.2 
12 546.0 | 9 3 41/16 4721,,! 8 5755.0 
faep. 7.1 | 9 22 45/15 21 53,,| 917 37.8 
4612 413.6 | 9413413 5018 ,,| 93720.5 
91/12 3 6.9 |10 310/12 13 13 „| 957 3.3 
112 148.8 {1018 3510 3117,, | 1016 46°1 
3112 0213 !10 56501 845 7,,| 10 36 28.8 


The excess above 12 hours of the quantity 
in the second column is called the 
Equation of Time, and is the amount to 
be added to the time shown by a sundial 
to find the corresponding time by a clock 
which is keeping local mean time. 


Aug, 1...Sun rises (Greenwich)... 4h. 24m: 
| sets i 7h. 47m. 
$l...Sun rises ES 5h. 1lm. 
sete j 6h. 48m, 
Elements for Determining Positions on 
the Sun. 


Heliographio Position of 


Dy Position Centre of Diso. 


Mnth. Angle a PR 

Wom PWB Axie.| Latitude. | Longitude, 
— a 
W osse] 5 51N.) 40 19 
6 | 1249,, E ee | Bsa Ay 
il | 1441, 629 ,, | 268 5 
16 | 16 25,, 6 44 ,, | 201 59 
91/18 2,, 6 56 ,, | 135 54 
86 | 19 33,, eB a EE 

_ 31 | 2055,, 7 Sr, 3 47 

The Moon. 

‘New Moon .... Aug. 3.. 8h.17.5m. p.m. 
First Quarter... ,, 10.. 2h. 13.7m. p.m. 
Full Moon s 128.. Sh. 28.5m. p.m. 


Gast Quarter A w | 26 we SBR. 514m: pam, 


The Moon. will be in Perigee about 
10 o'clock in the evening of August 3, and 
at Apogee an hour after noon of August 17. 
The distance between the centres of Earth 
and Moon ‘will be 222,000 miles and 
252,500 miles respectively. It will be noticed 
that Perigree is near to the time of New 
Moon, and this, for certain reasons, makes 
the Perigee distance unusually small. The 
‘angular semi diameter of the Moon at mid- 
night of August 3 is 16’ 45”. 

The- Moon’s Greatest Declination will 
be 18° 45’ S. about noon of the 13th, and 
18° 38’ N. in the early morning of the 28th. 

The Mean Longitude of the Moon's 
Ascending Node will be 201° on August 15. 


u gi | 2 Souths | Longitude 

ne g e g at of Libration 
€ 9/0 w 0| Green- | Terminator (midnight). 
AAA wioh. | at Transit. 

N, | Sy 
a.m. | 
Days.| h.m. *. San| * 7 
1| 26.9 | 939 60.1 E.| S. 3.8 EJ65N. 
p.m, 

6] 2.6] 230 (|56.2W.| R. 5.9 W.'2.5 N. 
Nl} #7.6| 6 46 7.0 E.| R. 16.8 W./4.7 S. 
16 | 12.6 | 10 45 70.1 E.| R. 1.4 W.6.4 S. 
21| 17.6 | 139 |59.7 W.| 8. 14.8 B.IL.T 8. 
36 | 22.6 | 533 | 3.2 E.| S. (7.1 E.5.1 N. 
31 | 26.6 | 10 20 [66.98] 8. 0.1 E.l5.6 N. 


`| ges 


The Moon will be in Conjunction with 


ee | = princes The Planet 
a ; will be 
Q Time. 
h. m. bc i 
Meroury...... 2 Spm. 4 16 N. 
MarS s.s.. a6 459 am.) 6 8 ,, 
Neptune...... 2°23 ,, 4 53 ,, 
Jupiter s.s.s. 12 lpm. 3 55 ,, 
Saturn ..eee. 5 39 ,, 4 39 ,, 
Uranus ...... 9 0 ,.| 4 22 8. 
MENUS oa s:s-00:00 1219 ,, 4 31 N. 
Neptune .... 242 ,, 4 53 ,, 
METS eis: 600 oe 923 ,, 5 52 ,, 


The figures in the last column are the 
angular distances between the centres of 
the Moon and Planet as they would be 
seen from the centre of the Earth. The 
Moon is lowered in the sky by parallax by 
an amount depending on its 
distance, being about a degree when the 
Moon is near the horizon, and half that 
quantity at altitude 60°. 


The Planets. 


The diagram below, which shows the 
movements of the Planets in their orbits 
during August, is similar to those given 
in previous months. The four inner orbits 
are drawn to scale, and to visualise the 
outer orbits in correct proportion to these, 
it is to be remembered that the mean dis- 
tances of the outer planets from the Sun 


are: Jupiter, 5.2; Saturn, 9.5; Uranus, 
19.2; and Neptune, 30.1, the mean distance 
of the Earth being taken as unity. 

Mercury will be in conjunction with 
Mars onthe 10th, with Neptune on the 15th, 


and will be in Superior Conjunction on the. 


z3rd, all of which may be seen illustrated 
in the diagram. Mars is in conjunction with 
Neptune on August 25th. ‘The diagram 
shows that Jupiter and Saturn will be in 
Heliocentric Conjunction during the month, 
which will happen about midnight of the 
22nd. Geocentric conjunction will not 
occur until September 14. 

It appears from the diagram that all the 
planets are above the horizon almost wholly 
in daylight hours, because they are on the 
same side of the Earth as the Sun. Jupiter 
and Saturn, both in the constellation Leo, 
set in the early twilight, north of West. 
The two planets will be just within Virgo on 
the last days of the month, separated by less 
than 2 degrees near 8 of that constellation. 
Magnitude of Jupiter — 1.3, of Saturn + 1.4. 
Mars is a Morning Star, rising in the late 
dawn at the beginning of the month, but two 
hours before sunrise, considerably north of 
Kast, at the end. Neptune is inconjunction 
with the Sun on the 6th, and is, therefore, 
not to be observed; but Uranus, being in 
opposition on the 31st, is above the horizon 


| practically throughout the night. 


Mercury 
is a Morning Star at the beginning of the 
month, having been at Greatest Western 


Zenith | 


Elongation on July 28, and rises about an 
hour and a half before the sun in the N.E. 
by E. At that time it is moving from Gemini 
into Cancer and on the 7th will be in line 
with the twin stars which will have risen 
somewhat earlier. Being at Superior Con- 
junction on the 23rd, Mercury rises and sets 
nearly with the sun in the last week of the 


Declina- Souths 


CE: : - 
a Roen tion. ah a 
Aas Greenwich.| ~~" 
h. m. ne ti Ry < h.m. 
1 7 23.8 |20 56.3 N.|10 45.9a.m.| 2 46 
6 7 55.6 |20 51.9 ,, |10 57.8 ,, 2 58 
11 8 33.7 °|19 46.8 ,, j11 16.2 ,, 3 23 
16 D207 IT SG oo dad BP 5: 3 57 
21 9 54.9 |14 33.7 ,, |11 57.9 ,, | °4 35 
- 26 | 10 32.6 |10 56.3 ,, 12 158 ,, 5 14 
31 | 11 7.3 T -L0 Theat. 5 5 49 
Venus 


is proceeding from Greatest Western Elonga- 

tion to Superior Conjunction, dnd is there- 

fore a Morning Star; is moving away from 
the Earth so that the angular diameter of 
its disc is decreasing, and is gibbous. It is 
crossing the constellation Gemini and will 
be about a degree south of the star 3 in the 
morning of the 22nd. The anguler diameter 
decreases from 17.8” to 14.5"; the fraction 


illuminated increases from 0.64 to 0.76, and | 


the brightness diminishes from magnitude 
— 3.7 to — 3.5. 


S| Right | Declina-| Souths | Rises, 
£8 Ascension.) tion. Greenwich.| #2: 
h. m. p l b. m; h.m. 
1 § 40.0 (21 13N.)9 2.3a.m.) 1 2 
6| 6 3.6 |2121.9,19 62 „|14 
il] 627.7 21298 |9105 > | 17 
16 | 652.0 |21 24.1 ',|9151 © | 112 
21 7.16.4 |21 4.6 | 919.8 ,, 119 
26 | 741.0 |20 30.8 |9247 | | 127 
31 8 5.6 re 42:9...) 929.8 - 1 37. 
Uranus. Rises 
p.m. 
l h. m. PO h. m. h. m. 
1 | 22 42.9 9 108.) 2 6.3a.m.! 8 47 
6| 2242.2 |-9 49,1146.0., | 827 
ll | 22 41.6 9 9.0, | 125.7 ,, 8 7 
-16 | 22 40.9 913.2,,;1 5.3 ,, 7 46 
21 | 22 40.2 9 17.6,,/ 0 45.0 ,, 7 26 
26 | 22 39.4 | 9220/0246. 17 6 
31 | 2238.7 | 9265,10 42, | 646 
Eros. 


"` This well-known minor planet will be in 
Opposition on September 6 or thereabouts, 
but will not make a close approach to the 
Earth on this occasion, the minimum dis- 
tance being about 60 million miles. It will 
be nearer at the Opposition in 1924, and 
very near in 1931. Its magnitude at this 
Oppositfon is snid to be 103. The following 
ephemeris is for Greenwich midnight :— 


R.A. Dec. log. r. log. A, 
hms. , , 
July 31 23 40 42 8 41.8N. 0.2344 9.9494 
Aug. 4 233917 9 31.1,, 
» 8 2337 6 1018.1,, 0.2309 9.9151 
» 12 2334 8 11 2.1,, 
» 16 23 30 22 11 43.0,, 0.2270 9.8827 
» 20 23 2549 1219.0,, 
», 24 23 20 28 12 51.8,, 02228 9.8536 
» 28 23 14 25 13 18.0,, 
Sept. 1 23 745 13 35.8,, 0.2159 9.8300 © 


J upiter’s Satellites. 


As already said, Jupiter will set soon after 
sunset, so there will be little opportunity 
for observation of the satellites. But in 
view of a recent letter (311, p. 281] it seems 
advisablé to mention the following pheno. 
mena ‘that. maybe ‘visible, though some of 

‘ia 


— a 
id 


4 YY ges 


_ ¥ Draconis 


` Vega ..../ 0.1 


i 
i 


Mean Time of Transit 


' n Ophiuohij 2. 
a! Herculis| Var. 
` aOphiuchi| 2.1 


qa Cygni .. 
= ¢ Cygni.. 


a Cephei ee 


_ §Capricor.| 3.0 
` a Aquarii .! 3.2 


, in the last two columns is about 1h. 57m. Sis. 
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them happen before sunset, and the|Geeenwich Mean Time of Occultation of Fixed Stars 


planet is near the horizon in all cases :— 
August 9, 7h. 24m. p.m., IV. Ec.R.; August 
11, 7h. 5m. p.m., I]. Tr.E.; August 18, 7h. 
3m. p.m., II. Tr.I.; August 18, 7h. 26m., I. 
Tr.E.; August 25, 7h. 12m. p.m., I. Tr.I. 


Shooting Stars. 


It need scarcely be said that Augustis the 
month when meteors of the Perseid stream 
‘are expected in most profusion. August 
10-12 are the nights for which the 
maximum is predicted, the radiant point 
being at 45°, + 57°, about that time. 
Other meteor streams of the month are 
the o Draconids, radiant 291°, + 60° 
which may be seen from the 20th to 
25th, and the ¢ Draconids (262°, + 63°), 
from Aug. 21 to Sept. 2. af 


Encke’s Comet. 


The following ephemeris in continuation 
of that given last month (p, 242) is for 
Southern observers. | 


R.A. Dec. 

: h. m. s. im y 
Aug. 30 ee 14 22 24 .. 2553 8. 
Sept. 7 oe 15 11 54 .. 28 36,, 
„ 15 A 15 5412 .. 30 2,, 
4, 23 ae 16 30 6 30 38 ,, 
Oct. 1 á 173i 0 .. 38043 ,, 


Mean Time'of Transit at Greenwich of 
i Two Close Polar Stars. 


a 


ô Urs. Min. U.C.|51 H Cephei L.O. 


D R.A. 17h. 57m. R.A. 7h. 4m. 
ay Dec. 86° 37’. Dec. 87° 10’, 
Mag. 4.4. Mag. 5.3, 
h. m. 8. h.m. 8. 

Aug. 1..| 918 2.8p.m.| 10 23 58.9 p.m. 
„ ll..| 8 38 40.6 ,, 9 44 42.7 ,, 
„ 2l..| 759 180 ,, 9 5 27.2 ,, 
»» 31l «| 719 55.0 ,, 8 2612.3 ,, 

—_—_—_ a 


at Greenwich. 
of Twenty-five Fixed Stars on the 
Nights of August 1 and August 31 
1921. 


Star. |Mag.| R.A.| Dec. 


B Ophiuchi| 2.9 


n Serpentis| 3.4 
ASagittarii| 2.9 


O o w o 00 00 00 00 00 ~~ F 
NPN Lp 
oS SaSRBSEER ASSP 


1 Lyre ..| Var. 
¢ Aquilæ..| 3.0 
.| 3.2 |19 27/27 


E papp eee 
OO OM phh 


DD on N EN 
~ O = O ONNO 


a*Capricor 
a Delphini 


ARANDA e O O ON O ON DO O Dm, 


a o -A O 0o ~ O O oo 0 O a 0o U OO O N to ooo o oO 
DAAAAAZWAAZAZAADNAAAABPAM 


+ 


a Equulei. 


AN AO On OUN GI Gi CF DD 09 DD 2D Cn GD = GW DO 
OBSSSEPAGSSASSEPSADGDGSSANO m 


oO 
pew) 
p= 
— 
> 
= oo 


B Aquarii. 


NNOHMABNATA ANONWDNA O AAN AN 
D D O N AGS a O O O oo i h a DOn oN HMHN a 
D o w o N A a A u hH N U D i i hH O U 0 O 0H IH 00 


21 a 29 S. 
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* After midnight of August 1. 


The complete interval between the times 


more famous Elihu Burritt. 


by the Moon as seen at Greenwich. 


= e g . 
@ 
Sis E IENE HER 
os £ |Disappear-| Moon’s |#8 || &| Reappear- | Moon’s E 5 |" S 
ba Star. E | ance, | Limb. |2%, o Ë ance, Limb. |2™ SH 
Aa a aZ || oo ati 
=] d | E az \< 
7 |f Virgini ale a opal same bA ble 
irginis ........ 6. " T E e m.| Bright 
7 (Washington 818 ..| 69| 8 ièp.m.| Dark | 85 | 49 ta ae oe P 
8 |a Virginis......../5.4| 8 8, Dark | 71 | 39| 9 1lp.m.| Bright |320 |284 
11 |B.D—17° 4502 ..| 6.4 Si aR oer 7 57 ,, | Bright 1298 287 
1 [B.D.— 18° 4249 ..|6.4| 9 36 ,, | Dark | 95] 70| 10 48 ” | Bright 273 241 
12 |Washington 1106..| 6.9 |11 30 ,, Dark | 84 | 53 . nie nee Were 
14. |B.D. — 18° 5079 ..| 7.0 | 9 19 Dark | 31 || 30 eo 
20 |14 Piscium ...... 5.91944 > | Bright | 80 |114 | 10 54 p.m) Dark |a3q (26 
23 |88 Piscium ...... 6.2 | 2 39a.m.| Bright |135 |141| 3 8a.m.| Dark |177 |177 
25 |30 B Tauri ......|6.4 ie .. ..'|| -. | 10 12p.m.| Dark |253 289 — 


aaa A Á 


Algol.—Mira Ceti. 
Approximate times of some of the 
minima of Algol (8 Persei, R.A. 3h. õm., 
Dec. 40° 39’, N.) that will happen in August 


are 2d. 4h. a.m. ; 5d. lh. a.m.; 7d.10h. p.m.; 


10d. 6h. p.m.; 25d. 3h. a.m.; 27d. 11h. p.m. 
and 30d. 8h. p.m. 


a a A a 
SHERBURNE WESLEY BURNHAM.’ 


By E. E. BARNARD. 

Mr. Burnham was born in Thetford, 
Vermont, December 12, 1838. He was 
educated at the Thetford Academy. In 
1857 or 1858 he went to New York. 
During the Civil War he was stationed 
with the Federal Army in New Orleans, 
holding the position of shorthand reporter 
at headquarters. | 

It was not until he had grown up and 
adopted stenography as a profession that 


Mr. Burnham had his attention directed 


to astronomy, and in a way sufficiently 
curious to warrant recital. During the 
Civil War Mr. Burnham was stationed 
with the army in New Orleans, holding 
the position of shorthand reporter at 
headquarters. One afternoon, as he was 
strolling along the street his eye was 
attracted by the notice of a book auction. 
He entered as the auctioneer was crying 
Burritt’s ‘‘Geography of the Heavens ” 
—the well-known work by a brother of the 
The subject 
was one in which Mr. Burnham had at 


| that time no special interest, but he bid 


for the book, which was knocked down to 
him. On examining it he found it con- 
tained charts of the sidereal heavens. In 
these he soon became interested, and 
took advantage of the first clear night to 
study the heavens for himself, and to 
trace out the various constellations and 
principal stars described in Mr. Bur- 
ritt’s charts. Further study of the work 
served to deepen his interest, and he 
bought a small, cheap telescope. 
after some time and before leaving New 
Orleans, he exchanged for a better instru- 
ment, which he took with him to 
Chicago, somewhere about tht year 1886. 
.... Up to this time he had not read 
much about astronomy, and it was the 
coming into the possession of the Rev. 
T. W. Webb’s ‘Celestial Objects for 
Common Telescopes’’ that determined 
his future line of study and caused him 
to devote his entire energies to astro- 
nomica] investigations during his leisure 
hours. Meanwhile he kept on reading 
the best books on physical and mathe- 
matical astronomy, and mastered the 


* Our own brief notice on p. 198 of our issue of May 
27 last must have been regarded as very inadequate, 


This, 


general features and principles of the 
science. 

The views of the sky that he got with 
these small telescopes increased his 
Interest in astronomy. In Chicago his.. 
home was at 56th Street and Vincennes 

Avenue, within a couple of blocks of the 

Dearborn Observatory, then new, which 

consisted of a great stone tower 90 ft. 

high, with a cylindrical “dome.” This 
was attached to the old University of 

Chicago building. In this tower was the 
large telescope, with an object-glass of 
185 in. diameter, made by Alvan Clark. 

At the time it was made it was the 
largest telescope of the kind in the world. 

_ The proximity of this great instrument. 
imspired Mr. Burnham with a desire for 


| a larger and better telescope than he 


possessed, one that, though not so large 
as the Dearborn glass, auld at least be 
of some practical. use. In 1869, when 
Clark was returning through Chicago: 
from observing the total eclipse of the 
sun in August of that year, Mr. Burnham 
made arrangements* to meet him in the 
Dearborn Observatory. After consulta- 
tion with Clark, he finally ordered a 
6-in. telescope from him, for which he 
paid eight hundred dollars, the only 
stipulation being that the glass should be- | 
the best they could make. ; 

Thus almost in the shadow of the 
largest refracting telescope in the world 
he started out with his modest equipment, 
which, by the work that he did with it, 
soon threw a shadow over the greater 
telescope, and ultimately led to his use of 
the larger instrument—but of this later. 
It was here that with his keen eye and.. 
eminent industry he discovered with his 
6-in. Clark telescope over four hundred 
double Stars, some of which were diff- 
cult objects with the larger telescopes. It 
is not at all improbable that the great 
fame of the Clarks had its beginning in 
Mr. Burnham’s work with the 6-in., 
though Dawes seems to have been the 
first to call attention to the remarkable 
defining power of the Clark lenses. In- 
the hands of Mr. Burnham the 6-in. 
certainly immensely increased their 
reputation for good work, for the severest: 
test of any object-glass is a close and 
difficult double star, and these were what 
he was dealing with. j 

Though equatorially mounted, the 
6-inch at first had no driving clock. Mr.’ 
Burnham’s ingenuity, however, soon 
overcame this difficulty. Around the polar- 
axis he wound a cord on the end of which 
was a heavy weight resting in a receptacle 
filled with sand that ran out through 
an aperture in the bottom. When this 


"decreasing and sh stare emacs ea a esa | ray eroperly aa his eap would 
° . e t 4s * : bd , 
Local mean time of transit = Transit be read with the greatest interest by "very many ollow the stars. It was in these day S- 


readers mindful of their many obligations to one of 
our oldest and most indefatigable contributors in pasi 
years, 


that he was in correspondence with such- i 


* According to Fraser. 


at Greenwich —9.83s. x longitude in hours 
' if West; + if East. 
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i men as Otto Struve, Dembowski, Schia- 
parelli, Flammarion, Webb, and others 
) prominent in the work he had chosen ‘in 
| astronomy—the observation of double 
: stars. Baron Dembowski (a Polish astro- 
nomer, then living in Italy) was the first 
| to show a sympathetic interest in Mr. 
| Burnham’s work. He devoted: much of 
: his time to measuring the new Burnham 
` , stars before Mr. Burnham had the means 
for accurate measurement. This interest 
and encouragement was never forgotten, 
and his high appreciation of it is shown 
in the dedication of the general catalogue 
of his own double stars, 1,290 in number 
(“General Catalogue of Double Stars.” 
Publications of the Yerkes Observatory. 
' Vol. I.), to Baron Dembowski in these 
almost pathetic words :— | i 


ae WE T a i 


TO THE MEMORY OF 
BARON DEMBOWSKI, 

THE DISTINGUISHED DOUBLE-STAR OBSERVER, THE 
FIRST TO UNDERTAKE THE SYSTEMATIO 
MEASUREMENT OF THESE STARS, AND WHOSE 
KINDLY CRITICISM AND GENIAL 
ENTHUSIASM WERE TO THE 
WRITER ALWAYS AN IN- 
SPIRATION, 

THIS VOLUME 
IS GRATEFULLY INSCRIBED. 


« © In Mr. Burnham’s early work in astro- 
nomy he observed at night for the pure 
love of it. His days were busily spent in 
the Courts of Chicago. Many of the men 
he worked with, it is said, knew nothing 
of the respect and honour that had come 


to him' from the work of those sleepless | - 


„nights, and when they would perhaps see 
something in the papers about Burnham 
the famous astronomer, „it was difficult 
for them to connect this with the quiet 
man they had been in daily contact with 
for so many years. 

His increasing reputation soon secured 
for him the use of the then great Dear-. 
born telescope. He soon made that instru. 
ment famous. But, singularly enough, 
trouble arose here, perhaps from the very 
fact that he did make-it famous, for 
after a while he was debarred from its 
use and the doors of the observatory were 

. locked against him. It was not until a 
popular agitation arose over this treat- 
ment of so skilful an observer that its 
use was restored to him. Here, later, 

| and under happier conditions, in con- 

: Junction with the new director (Professor 

. G. W. Hough), he resumed his observa- 

tions of double stars. Between these two 
men there existed a genial friendship. 

= No man perhaps ever worked with a 

more varied assortment of telescopes than 

, he. There were his first two small tele- 

Scopes with which he began his examina- 
fion of the heavens. Then his 6-in. Clark 
gass (which is now at the Washburn 
Observatory, Madison, 
9.4-in.' at Dartmouth, the 12-in. at the 
Lick Observatory, the 15-in. at Madison, 


the 16-in. of the Warner Observatory, 
Rochester, New York (now at- Mount 
Lowe, California), the 18$-in. of the 


Dearborn Observatory (now at the new 
Dearborn Observatory, Evanston, Dli- 

_ nois), the 23-in. at Princeton, the 26-in. 

. at Washington, the 36-in. at ‘the Lick 
Observatory, and the 40-in. telescope at 

the Yerkes Observatory. What a proud 

array of telescopes, which owe much of 

their reputation to this one man! These, 

with the exception of the first small ones, 

were all Clark glasses and had the same 

` Stamp of excellence. The reflecting tele- 
Scope never seemed to appeal to him. 
Indeed, I think for visual work observers 

In general do not like this class of instru- 
ment; nevertheless, for certain visual 

work it is probably superior to the re- 

factor and for photography it is sunreme. 

~ In 1879 he was selected’ by the Lick 


mical observations. 


tain on August 17, 1879, remaining until 
observation he presented a valuable report 
posed Lick Observatory should be placed 
definitely selected for the realisation of 


new double stars with the 6-in., some of 


jand several with distances as small as 


observe the transit of Mercury, Novem- 


Wisconsin), the 


` 
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Trust, whose president was Captain 
Richard S. Floyd, to investigate the suita- 
bility of Mount Hamilton for astrono- 
Taking his 6-in. 
Clark telescope, which now apparently 
had a driving clock, he went to the moun- 


October 16. After these two months of 


to the Lick Trust, showing why the pro- 
there, though the site had already been 


Mr: Lick’s bequest. During this stay on 
Mount Hamilton he discovered forty-two 


which were difficult objects even in large 
telescopes: There were thirteen with. a 
distance of less than one second of arc 


one-half second or less. . He also measured 
a list ‘of known double stars that showed 
the excellent atmospheric conditions pre 
vailing on Mount Hamilton. _ 

He again visited the mountain, to 


SHERBURNE WESLEY BURNHAM 
| at seventy-nine years. 
Photograph ‘by ‘Mrs. Augustus ‘Burnham. 


ber 7, 1881, with Captain Floyd and Pro- 
fessor Holden (afterwards director of the 
Lick Observatory). Mr. Burnham ob- 
served: the transit with the 12-in. Clark 
equatorial, which was then mounted, 
although the rest of the observatory was 
not finished. During this stay he dis- 


covered and measured a number of new 


double stars with the 12-in., as well as 
measuring a list of already known 
doubles. 


and remained a permanent member of the 


staff of the Lick Observatory until 1892, 


when he returned to Chicago. In 1889, 
with Professor Schaeberle, he was sent on 
an expedition, financed byColonel Chas. F. 
Crocker, to observe the total eclipse of the 
sun at Cayenne, French Guiana, on De- 
cember 22 of that year. Their reports 
were printed in oné of the smaller contri- 
‘butions from the Lick Observatory. _ 
Mr. Burnham became a member of the 
staff of the Yerkes Observatory in 1897, 
with the title of Professor of Practical 
Astronomy in the University of Chicago, 
He continued his work there until 1914, 


In 1888 he again went to the mountain 


when. through age and failing health he 
retired and became Professor emeritus. 


His contributions to the literature of 


double-star astronomy have been very 
great. 
Monthly 
cal Society of England, and the Astrono- 
mische Nachrichten of Kiel, Germany. A 
considerable portion of Volume I. of the 
Publications of the Lick Observatory con- 
tains his early work with his celebrated 
6-inch at Mount Hamilton before the 
Lick Observatory really existed, as well 
as his report 
suitability . of Mount 
astronomical observations. ‘Volume II. 
of the Lick Publications consists entirely 
of his measures of double stars and of 
planetary 
his connection with the Lick Observatory. 
While at the Yerkes Observatory he added 
greatly to his 
Astronomische Nachrichten. 
of the Yerkes Observatory, already , men- 
tioned, was devoted to a catalogue of his 
own discoveries. 
large number of double-star observations 
to Volume 


They were mainly printed in the 
Notices of the Royal Astronomi- 


to the Lick Trust on the 
Hamilton for 


and other nebule made during 


contributions: to the 
Volume I. 


He also contributed a 


II. of the same observatory- - 
Number 168 of the Publications. of the 
Carnegio Institution consists of his 
measures of proper motion stars, a valu- 


| able. contribution to this department of 
‘astronomy. | 
Mr. Burnham’s great work, “A Gene- : 


ral Catalogue of Double Stars Within 
121° ‘of the North Pole,” 


by the Carnegie Institution 


did work ‘consists of two 
volumes, Part I. and Part L 
contains the catalogue proper, 
of 256 pages, with 

additional pages. It, with the appen- 
dix, contains the positions and designa- 


| tions of 13,665 double stars. Part II., 


with 1,086 pages, contains the notes on 


the individual stars of the catalogue and | 
diagrams of the orbits of many of the. 


most important of them. The compila- 


tion of this great work was a Herculean. 
It is of specially great: 


task for one man. 
importance, for it contains Mr. Burm- 
ham’s critical notes on 
and the results obtained Fag TE l 

The discovery of new double stars 1m 
recent seats especially through the 
systematic search for these bodies by. 
Aitken and Hussey, has added greatly ‘to 
the number of known doubles. To pre~ 
serve a record of these it has been neces- 
sary to contin.1e Burnham’s great caia- 
logue by the addition of the new dis- 
coveries. Foreseeing this and being 
unable, from failing health, to continue 
the work himself, he entrusted it to Bric 
Doolittle, who collected all the new double 
stars that were 
untimely death, which left the work un- 
finished. Doolittle, before his death. 
expressed the desire that the work be 
continued by Aitken, of the Lick Obser- 
vatory, by whom it is now being finished . 

Mr. Burnham was honoured for his 
double-star work by the Royal Astronomi 
cal Society of England, which bestowec 
its gold medal on him in 1894. á 
celebrated Lalande prize of the Frencł 
Academy of Sciences was also awardec 
him in 1904. He was honouréd wit} 
membership in all the great astronomica 
and many other scientific societies. ‘Th: 
degree of M.A. was conferred on him by: 
Yale University in 1878, and that o 
Sc.D. by North-Western University i 
1915. 

He can justly be called the father o 
double-star astronomy in this country 
where-for)so many years he was essential]. . 
the only authority on the subject-. Hi 


a 
F 


was published . 
(being ' 
Publication No. 5) in 1906. This splen- 
large. quarto | 
TT. Part I. | 
consisting - 
an appendix of 18° 


the observations: 


known up to his own 


ame ee a a ee Se Se ie a 
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‘the man. 
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mantle has now deservedly fallén upon 
Aitken, of the Lick Observatory. ; 
The filar micrometer was greatly 
changed and improved by him. His 
system of illuminating the micrometer 
wires, which has been generally adopted, 
makes it possible to accurately measure 
any object that can be seen, no matter 
how faint it may be. An engraving show- 
ing this device attached to a micro- 
meter may be found in the Publications 
of the Isick Observatory, Vol. I., p. 63. 
It has been the custom of some double- 
star observers, such as the Struves, to 
use a Greek letter to indicate their names 
when attached to a double star. The 
letter % attached to the number of a 
double star means that the star was dis- 
covered by William Struve, while OZ 
means that it was one of Otto Struve’s 
stars. In this manner Mr. Burnham 
adopted the Greek £ as a symbol for his 
discoveries. This letter attached to a 
double star means that it was discovered 
by him. Thus the star 9 Argus is known 
in double-star literature as 8101. It is 
‘a remarkable binary ystem, the com- 
ponents of which revolve around each 
other in about twenty-three years. It 
was discovered by Mr. Burnham with the 
6-inch Clark telescope about 1875. Over 
thirteen hundred stars bear this symbol. 


The Century Magazine for June, 1889 


(Volume 38, pp. 300 to 307) prints a 
valuable article by Professor John Frazer, 
with a portrait and diagrams, which gives 
an interesting account of Mr. Burnham’s 
life and work up to the time of its com- 
position. A note states that Professor 
Frazer died before the article was printed, 
and that it was revised for the press by 


a friend of the author, who had co- 


operated with him in the preparation of 
the original paper. 
Mr. Burnham was this friend, and that 
he may have revised the article. If so, 
its contents will be accurate. 

I am giving only a very rough and 
incomplete sketch of Mr. 
astronomical work, because that phase of 


his life will be dealt with by others more 
: competent than I am to write about it. 


But, as there is always another side to 


, Such a life as his that is of interest, and 
which, though it does not necessarily have 


a direct bearing on his real life work, 
still has its value as showing something 
of the man himself, I have endeavoured 


to give here a few side glimpses of him, 


depending mostly on the associations of 


_ the years 1888 to 1892 at the Lick Obser- 


_vatory. In some cases they may seem 


_ trivial, but I have thought them worthy 
_ of record. 


- Somehow I have always pictured to 
myself the astronomers of whom I have 
heard but have not seen, and especially 


‘those with whom I have corresponded. 


These mental pictures almost always 
proved to be wrong when I finally met 
I had thus formed in my 
mind’s eye a picture of Mr. Burnhan, of 
whom I had not even seen a photograph. 
This impression was that of a large, 
heavy-set man with a stern countenance 
—one you would not feel at home with. 
What gave me this impression I do not 
know. I was young then, and knew 
‘little of people in general, and I had 
‘associated a great name in any calling 
with a bearishness of manner that would 
de intolerable. I had, therefore, when 
‘zoing to the Lick Observatory, dreaded 
¿his meeting with him. 

| The first time I saw Mr. Burnham 
iwas in the fall’ of 1888 upon his arrival 
‘wt the Lick Observatory from San Jose. 
tLe was covered with dust from the long 
. tage ride. I recollect well his light blue 


‘moustache, 


It is possible that [| 


Burnham’s. 
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eyes and cordial greeting. Instead of the 
large, austere man I had expected, here 
was a thin, rather small man, one of the 
gentlest and kindest of men—more human 
than any man I had ever met. All fear 
that I had felt vanished when I came to 
know him, and only love for him could 
take its place. He was then in the prime 
of life. ' 


Mr. Burnham was of a slight; wiry 
build, tough as iron, with not an ounce 
of surplus flesh. This enabled him to 
stand great fatigue in his tramps through 
the mountains. During his reşidence in 
California he wore a rather drooping 
though otherwise clean 
shaved, but from some time after his 
return to Chicago his entire face was 
always closely shaven, This final absence 
of a moustache was a very great im- 
provement, for it showed his face, which 
was a noble one, to a greater advantage. 
To hide any part of it was unfortunate. 
It is. curious how the presence or absence 
of a moustache may change one’s opinion 
of a man’s nature. Mr. Burnham’s face, 
smooth shaven, was the one that best 
expressed his character to me. There 
was sometimes in it a suggestion of the 
face of Lincoln. The wonderful strength 
of his features was never more apparent 
than when he lay in the stillness: of 
death. It seemed such a sad thing that 
no death mask was made of his face 
(always so remarkable, and perhaps 
never so much so as in death) to preserve 
for future astronomers the features of 
one so loved by those who knew him 
best. A few months previous to his 
death his face was fuller and more 
rounded out, but this seemed to be due 
to his sickness, and had all disappeared 
when for the last time we looked upon 
him. It was then the face of the man 
: always loved—the true Burnham 
ace. 

Mr. Burnham was gifted with a very 
Reen wit which was always ready for any 
event, He never failed to see the 
humorous side of things and to make a 
turn that would meet any emergency. 
He was generous to a fault; his hand 
was open to all who were in need. Ue 
was always dressed very plainly, and 
seemed to care very little for the chang- 
ing modes and fashions of the day. He 
was a lover of Dickens, and sometimes, 
when the humour seized him, liked to 
refer to Mr. Pecksniff or Mrs. Sairey 
Gamp. I do not recall that he had any 
special taste for poetry—perhaps it was 
not matter-of-fact enough for him. But 
he loved music, and at his home he would 
often spend an hour or so with the 
‘‘piano-player.’’ His taste was always 
for the higher class of music. 

In the early days at Mount Hamilton, 
when conditions permitted, he worked 
through the entire night. Near midnight, 
when one’s vitality always gets low, .we 
would meet in his office or, in mine and 
have a little lunch consisting of coffee 
and crackers and cheese, the coffee being 
made by Mr. Burnham over a lamp 
chimney by a little device that would 
hold a small pot, With this stimulant 
the rest of the night would go by in 
work on the measurement of double 
stars, etc. His rapidity; in measuring 
was remarkable. This was partly due to 
the fact that he always made three set- 
tings of the wires before recording the 
readings, keeping them in his memory 
in the interval. | 

In recording his observations at the 
Lick Observatory he used a small bull’s- 
eye lantern (there was no electricity then 
on the mountain) which usually be- 
sprinkled one with hot oil and was always 
disreputable-looking. | When not [in 
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actual use during the night, it sometimes 
amused itself by tumbling down the 
steps of the observing chair. At the 
Yerkes Observatory in his later years he 
preferred the use of a emall acetylene’ 
lamp belonging to his bicycle, which gave 
a rather powerful light; but this did not 
seem to annoy him, because most of the 
objects he observed were bright. 

Mr. Burnham and his children were 
great friends, While on Mount Hamil- 
ton the children would very often gather 
in the 36-inch dome, and while he was 
observing they would sing and play on 
some musical instrument until late in 
the night. Thus the dome was often 
melodious with their childish voices. 

He loved nature very much, and one 
of his greatest pleasures was a tramp 1n 
the rough country about Mount Hamil- 
ton. On these occasions he went lightly 
equipped, with perhaps only a cracker 
or two in his pocket for the whole day's: 
journey. Thus, accompanied only by his 

early-loved camera, he would spend the 
entire day roaming in the mountains, to 
return at night with a “bag” of beauti- 
ful photographs of the splendid views he 
had found in his: wanderings. He had a 
specially keen eye for the artistic, and 
his photographs were almost always 
works of art as far as photography could 
make them. 

The ranchers and others living in the 
mountains were his great friends. To 
drop in on them during his tramps and 
to have a social chat with them seemed - 
to be one of his greatest pleasures. 
There was one of these men in particular 
that Mr. Burnham liked to visit. This 
was a man named Bennett, a hermit who 
lived alone in a small cabin in, one of 
the canyons in the shadow of Mount 
Hamilton, where he had taken up some 
forty acres of government land which was. 
rich in manzanita. This wood, which is 
a deep red colour throughout, finishes as 
beautifully as mahogany. It grows on the 
slopes of the California canyons and on 
the crests of the mountain ridges. It is- 
scarcely more than a mere bush—a part 
of the chaparral—and never attains to 
the dignity of a tree. It is diffieult to 
find a straight piece large enough to 
finish for a walking cane. With a skill 
that was rare and a taste that was truly 
artistic, Bennett made from this richly 
coloured and difficult wood the most ex- 
quisite ornaments for souvenirs, such as 
straight and polished walking canes, ` 
miniature cups and saucers, vases, small 
easels for photographs, tea caddies, and: 
even small pieces of furniture, such as & 
small table, etc. In the fashioning and 
polishing of these Bennett was a master. 
He was also a musician and loved to play 
old-time melodies on the guitar and 
banjo. This was just the sort of man 
that Mr. Burnham liked to meet, and he. 
frequently stopped at the hermit’s place 
in his tramps for a talk and to listen to 
the music. Of course, Bennett posed for 
Mr. Burnham’s camera, and frequent 
artistic photographs were thus made of 
the hermit and his surroundings.* Poor 
Bennett! Some time after we had left 
California some of the Lick Observatory 
people (I believe it was), who frequently: 
went down near his cabin for picnics on 
the Santa Ysobel Creek and who always. 
called on him, found him dead in his bed.. 
There was much mystery about this man. 
All sorts of reports were abroad to account 
for his seclusion. One was that he was. 
the son of an English painter, and for 
some cause not known had left England. 


*It isa sad commentary on his constantly photo- | 
graphing of other people that noreally good photograph 
of me Burnham could; be»found to illustrate this 
article. A ; 


\ 
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He:was a man of middle age, of a very 
gentle nature and apparently educated. 

' During part of his stay at the Lick 
Observatory Mr. Burnham was the U.S. 


Postmaster. These people of the 
mountains came frequently to the 
observatory for their mail. They 


would invariably stop for a little visit 
with him, where they were always wel- 
come. I recall one very aged man, who, 
it was darkly hinted, used to be a 
‘Mormon. In all probability the poor old 
man could not have told a Mormon from 
a water-buffalo! He was lame, and rode 
a very aged white horse, apparently as old 
as himself. It was said that he had been 
crippled in a fight in his younger days 
with a large grizzly bear to the west, at 
the base of Mount Hamilton, some 
2,000 ft. below where the observatory was 
afterwards located. He and his old white 
horse were splendid subjects for Mr. 
Burnham’s camera. Mr. Burnham loved 
to talk with these old men about their 
early experiences in the wild regions 
about Mount Hamilton and elsewhere. 


From this humble class of men in whom 
he delighted let us turn to the other side. 
He had friends who loved him as dearly 
in such men as Judge Walter Q. Gresham 
(of the U.S.Circuit Court and Secretary 
of State during Cleveland’s second term), 
Judge Melville W. Fuller (Chief Justice 
of the U.S. Supreme Court), Judge 
Henry W. Blodgett and Judge Thomas 
Drammond (both of the U.S. Court for 
the Northern District of Illinois). and 
others equally eminent in judicial ‘and 
_ other positions. These men looked with 
veneration on the humble star-gazer and 
were fully able to appreciate his remark- 
able character. 


There is a wonderful fascination about 
the canyons of California, nowhere more 
marked, perhaps, than at Mount Hamil- 
ton. In the heat of summer everything 
becomes parched and dry on the mountain 
for the want of rain, and one feels fre- 
quently a sense of oppression in the eter- 
nal dryness and dust. Under these con- 
ditions we often went down into the can- 
yons for relief, for a visit to these places, 
where spring seems never to cease, is, in 
the dry season, like a visit to fairyland. 
Here one finds the green foliage of trees 
wild flowers and graceful ferns in abun- 
dance—among them the delicate maiden- 
hair fern. Through these canyons always 
rans a cool crystal stream, ‘over whose 
. cky margins and steep banks are spread 
Masses of velvety green moss. Here and 
there open spaces in the foliage overhead 
let the sun’s rays sparkle on the water as 
it flows peacefully by orleans over ‘beau- 
tiful waterfalls into the deep silent poole 
below. Such scenes as these were eagerlr 
sought by Mc. Burnham as subjects for 
is camera. The north slopes of the can- 
yons high above the streams are generally 
covered with dense chaparral, while the 
south sides are more or less free from it, 
the bare spaces being covered with wild 
oats. It was easy to descend these 
southern slopes, say, into Sulphur Creek 
canyon, and one could take long running 
jumps of 20 ft. or more in the soft soil 
and reach the bottom in about twenty 
mmutes. That was the pleasure of it! 
But in climbing up the same slopes it 
sometimes took hours to return, for the 
wild oats and the soft soil made one slip 
back almost as fast as he came up. When 
the exhausted one finally reached the top 
he usually registered a vow never to 
descend. into the canyon again. 


more than fascinating—it was irresistible. 
(To be continued.) 
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up to a year ago staff captain in the chief 
mechanical and electrical engineer’s de- 
partment of the Royal Air Force. Captain 


heat is the energy supplied to special steam 


But 
always in a few days he was ready to go 
once mort, for the call of the canyon was 
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Wilcox), and the other on “ Modern. 
| Boiler-House Practice,’ by Mr. W. M. 
Miles (Electricity Supply Department, 
Sheffield), were read and discussed. . Mr. 
Wilson said necessity in all time and ages 
was the mother of invention, and that was 
just as true of the age of Heraclitus and 
Nero as it was of to-day. They had no 
definite information on the subject, bat. 
it was highly probable that ages belore 
these two wonderful men the Egyptian, 
Phoenician, and Chaldean nationalities 
had learned much about steam and many 
of its applications. The engineers, archi- 
tects, and master minds of those periods- 
certainly commanded their respect for the- 
vast works which they had left behind. 
Mr. Wilson concluded with a reference to. 
that ancient power plant the sun, whose 
output, he said, had been calculated by- 
one astronomer as representing in light 
and heat the combination of elever 
billion tons of coal per minute. Natures . 
ships is claimed to have been made by j he- added, still held unlimited well- 
Captain W. P. Durtnall, who was a guarded secrets, and in that way she pro— 
British naval officer during the war and: vided an endless field for united investiga— 
tion by such associations and professions 
as that which they represented. | 


The Summer School of Civics is being 
held at Guildford during the fortnight 
from July 30 to August 13. The courses 
of study offered are of much interest to 
health workers, and other social workers, 
and to teachers. In addition to the 
courses of lectures, the programme offers 
a most interesting series of less formal 
methods of study. Among these are ex- 
hibitions of modern and classical art, 
regional survey exhibitions, a loan exhibi- 
tion of Guildford, old and new, and an 
exhibition of books on civics. There are 
also dramatic and musical entertain- 
ments, and a series of public evening lec- 
tures. There are still some vacancies for 
students; anyone wishing to take advan- 
tage of these should write immediately to 
the secretary, Miss Margaret E. Tatton, 
Leplay House, 65, Belgrave Road, Lon- 
don, S.W.1. , 


The .Trustecs- of tho Beit Fellowships 
have elected to Fellowships Messrs. H. L- 
Riley and W. A. P. Challenor. Mr. Riley 
was educated at the Keighley Trade and 
Grammar School, 1910-17, and has been -æ 
student at the Imperial College of 
Science and Technology. since 1919. Mr. 
Challenor was educated at Whitchurch 
Grammar School, 1911-17, and has been & 
student at the Birmingham University 
since 1917. Both will carry out research at 
the Imperial College of Science and Tech- 
nology at South Kensington. , 


An interesting paper by Mr. EB. T. 
Quayle, B.A., the Supervising Meteorolo— 
gist of the Australian Commonwealth 
Meteorological Service, reaches us on the 
possibilities of modifying climate by 
human agency with special application to 
South-Eastern Australia. The evidence 
adduced is, we think, based on facts, 
and shows that methods more in accor@ 
with Nature’s requirements are actually 
successful. They are briefly, the creation 
of “evaporation areas” in arid climates, 
by forest and grass covering of land; the 
creation of water areas ; and irrigation. 
Mr. Quayle adduces proofs that all have 
been really successful in Australia, 
especially in the South-Eastern districts, 
and have conferred substantial benefits On 
stock owners. Even in a sea-girdled island 
like our own, where drought seldom reaches 
the intensity of the present summer, there 
are areas in save potions me moos: a 

those Mr. Quayle suggests wou o 

service, and, at any rate, would not be sc 

evidently predestined to failure as some 

of, the, futile expedients we have beer 


treated to! 


SCIENTIFIC NEWS. 


A photograph of the region including 
the well-known North America nebula, 
taken by F. Henroteau at the Dominion 
Observatory, shows a very large extension 
of this nebula, covering an area of 10.5 
square degrees, as compared with 1.6 
square degrees, the area of the North 
America nebula proper. The photograph 
was taken October 10, 1920, with an expo- 
sure of three hours. The great trans- 
parency of the sky at the time of expo- 
sure and perhaps a greater sensitiveness 
of the plate for light of favourable regions 
of the spectrum, are responsible for the 
detection of the larger nebula. 

An invention of far-reaching importance 
in connection with the propulsion of air- 


Durtnall’s invention is asteam propulsion 
system, which does away completely with 
the ordinary boiler, the steam being re- 
generated by means of internal combustion 
power or heat energy. Super-heated steam 


motors, which are reversible and can be 
controlled from a central contro] station. 
Only heavy oil is used as fuel, and it is 
claimed that the driving machinery can 
be safely placed inside the frame of the 
airship instead of in separate gondolas 
outside, thus bringing about a great 
reduction in air resistance and conse- 
quently reducing the power required for 
propulsion. The engines, or steam motors, 
as Captain Durtnall calls them, are of the 
double acting type, and require no fly- 
wheels. It is claimed that the new system 
will function at altitudes hitherto un- 
attainable with the ordinary type of 
internal combustion engine. _ 


Princess Louise unveiled on the 21st inst. 
the bust of Sir Clements Markham, by 
Mr. F. W. Pomeroy, R.A., which has been 
presented by the Peruvian Government to 
the Royal Geographical ` Society, and 
placed in a niche on the west side of the 
main doorway of the Society’s house in 
Kensington Gore. The bust was draped 
with the Royal Geographical Society’s 
house flag, which was flown by Captain 
Scott’s ship the “Discovery ’’ during his 
first Antarctic expedition, in which Sir 
Clements Markham was greatly interested. 


On the 19th instant, at the Lister Drive 
electric power station of the Liverpool 
Corporation there was formally started the 
first of the two largest 3,000 revolutions 
per minute turbines in the world. The 
turbine is capable of developing 15,625 
kilowatts, equal to 20,830 horse-power. Its 
earning capacity is at the rate of about 
£125 per hour. It will bring the total 
horse power of the city’s electrical plant to 
nearly 100,000. i 


The second session of the Incorporated 
Municipal Electrical Associations Confer- 
ence was held yesterday in London—Mr. 
H. Richardson, president, in the chair. 
Two papers, one on “ Steam-Raising 
Yesterday, and To-day, and To-morrow,'’ 
by Mr. D. Wilson (Messrs. Babcock and. 
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LETTERS TO THE EDITOR. 


——“~- oe : 
- BRRORS IN “CELESTIAL OBJECTS.” 


[14.—I have noticed several errors in 
Webb's latest edition (1917) of ‘‘ Celestial 
Objects.” I wonder it any other readers 
have come across them. They look 
suspiciously like printer’s mistakes. But to 
take an exception:—2 Canum Venat. The 

` alignment given is towards è Leonis from Cor 
Caroli. It really is towards y Urse Majoris. 
This error was evidently in Smyth’s original 
1844 edition of “‘ Cycle of Celestial Objects,” 
and haz been reprinted in Chambers’s later 
edition (1881) of the same work. And as 
Webb depended largely upon Smyth when 
‘writing his ‘‘ Celestial Objects,” the mistake 
crept in and has been evident in all the sub- 

` ssequent editions. James H. Batten. 
184, Church Road, Willesden, N.W.10. 


WEATHER PROSPECTS—LIGHTNING 
CONDUCTORS. _ 
[15.]—Before this letter appears in print 
the drought will probably be a thing of the 
past, the weather between July 27 and 30 


being very wild and stormy, with consider- 


able rainfall over the end of the month and 
-beginning of August. It will be remembered 
that we forecasted the long period of drought 
in the ‘“‘E.M.’’ of May 27 (forecast made 
May 5), and this forecast of the break of the 
drought reached me last Saturday (July 16) 
from Mr. W. M. Robertson. 

Your correspondent (letter 12, p. 7) appears 
_ ‘to be somewhat “‘ out of date ” in his ‘‘ read- 
_, ang up ” of the subject of lightning conduc- 
< -tors, as since 1888 a good many changes have 
been made in the way of efficiency in protec- 
tion of buildings from lightning. May I refer 
him to two works by Mr. Alfred Hands, the 
Jightning-rod expert, viz., ‘‘ Scientific Protec- 
= 4ion’’ and ‘Lightning, and the Churches ” 
; 1909)? Also to ‘‘Modern Methods of Pro- 
© ‘tection Against Lightming ’’ (‘‘ Farmers’ Bul- 
` letin,” 842, U.S. Department of Agriculture, 
August, 1917), in which, on p. 6, we find it 
stated that ‘‘durability should tbe the prin- 
cipal factor determining the choice of metal 
mused [for lightning rods]. Such being the case, 
‘copper comes first, as copper resists corrosion 

' ialmost indefinitely.” i 
© OF course, if expense is an item to be 
= considered, galvanised iron may be used; but 
there is no doubt that in all cases where a 
, valuable building is to be protected it is fully 
: worth the extra cost to instal a copper cable 


equipment. 
i D. W. Horner, F.R.Met.Soc. 
‘Tunbridge Wells, July 25, 1921. ` 


“WINTER TIME ” v. “SUMMER TIME.” 


:  [16.]—1 have written you more than once, 

: J :think, on the subject of ‘‘ summer time” as 
.an opponent of that particular foolishness. 

. However, as our wise legislators seem deter- 
mined to alter the clock, may I suggest that 
‘the reverse of summer-time alteration be 
made in the winter—namely, to put the clock 
back an hour on standard time for the follow- 
|, ing reasons :—In winter everybody goes to bed 
| by artificial light, so change of clock time 
- would not be so much noticed, but in morn- 
ing, the time being really later, would 

' enable many tens of thousands of persons to 
get up by daylight, and so effect a real saving 
of artifitial light? The alteration would not 
interfere with agriculture, neither would it 
deprive children of an hour of sleep, as 

4‘ summer time” does (and as the education 
authorities of the Isle of Wight have recog- 
nised by altering school hours). One would 
think that the fact that all countries but this 
‘and France have given up ‘‘summer time ”’ 
after trial would convince advocates of the 
scheme that it has been found the reverse of 

- seneficial. It is quite dreadful to see trains 
rammed tight with melting humanity travel- 

: ing in the hot hours of the afternoon, when 

. ut for the change of clock they would travel 

. ater, and when sun is lower and less baking. 
‚Trom the queues outside picture palaces 
jm the evenings the “ extra hour of day- 
ight” is not much advantage! I am stil 
convinced, notwithstanding my suggestion 


above, that shops and ‘businesses should alter 
their time (that is, the hours) of business and 
leave the clock alone. There is another advan- 
tage.in the latter idea, namely, that as some 
would make alteration and others not do £0, 
it would result in hours of travelling being 
more spread out, and so relieve congestion of 
trains. H. W. 


POND HUNTING AND RESULTS. 


[17.]}—Owing to ‘the prolonged drought. 


pond hunting has become almost impossible 
unless one employs other methods of collect- 
ing than that of using an ordinary net. 

An exceedingly usetul piece of apparatus to 
meet the present trying conditions is that 
which I purchased from flatters and Garnett 
some few years back, consisting of a glass 
ball and. tube projecting from it, the mouth 
of the latter being flattened. The ball has 
fixed to it a metal fitting, which screws on 
the pond stick. Attached to the glass ball is 
a rubber tube terminating in a rubber ball. 
This tube is as long as the pond stick when 
fully extended, and permits a reach to other- 
wise inaccessible water. l 

This arrangement sucks up surface debris, 
in which one frequently finds many forms 
seen figured in text-books, but seldom else- 
where. eoii 

Some ponds I visited recently were in such 
a deplorable condition, there was no induce- 
ment to fix up the tackle for a dip 
with the net, so ] moved up to a spot I 


the test dotted all over and quite different 
to that of Difflugia. : Ao 

A delightful tigure of this is given -in -/ 
Cash and Wailes’ ‘‘ Rhizopoda,” vol. 3, 
plate XLVI., Ray Society. 

A nice little sprinkling of blue-green alge, 
amongst which cylindrospermum occasionally 
appeared, the terminal heterocyst invariably 
covered with rod-shaped bacteria radiating in 
all directions, in some instances one spore was 
contiguous to the heterocyst. ae 

There were also several threads of Beggiaton 
alba gliding across the field. fs this move- . 
ment due to the dction ef a gelatinous film 
covering the thread, as can Le demonstrated 
is the cause of the gliding action of an 
oscillatoria? | 

These filaments of Beggiaton polarise well, 
so also do the highly refractive bodies in the 
Swan animalcule—polarised: the outline dis- 
\opears, all that remains is a moving bag 
scintillating like a collection of electric 
sparks. The effect is extraordinary. 

The antics of this infusorian beat all. 

My specimen under observation had the 
body only concealed by a speck of flocculent 
matter; the rest of the field was perfectly 
clear and -permitted an unobstructed view 
of the neck, which was tung out like a line, 
wobbled in every direction, shot here and 
there, and as suddenly contracted. What 
an amazing amount of energy, and how does 
it manage to fling out its reck until it be- 
comes as fine as a flagellum, and then 
instantly absorbing it, as it were, into its 


had kept in mind from the beginning of the| bod 


year, and, although twice previously had 
sampled the water, the rcsults were disap- 
pointing. | 

It’s a spring; the output of water is never 


very great, just, now is reduced to a trickle, 


sufficient to keep the watercourse, consisting 
of black mud, hom drying, and filling the 
little pockets here and there with water. 

Plenty of shade is supplied by an abund- 
ance of sedges—deadly-nightshade, which is 
in full flower, campion, etc.—and one large 
tree. 

A perfect oasis in a field of dry parched 
grass as brittle and chippy as the stubble 
end of a worn broom. 

Having fixed my glass ball and rubber 
tube, I took sufficient water «nd surface debris 
from some of the pockets to fill two tubes, 
which on my return home [ allowed to stand 
and settle. ; 

_ My first dip was enough of the mud and 
water to remain comfortably under a cover 
glass; this and the subsequent dip from the 
same tube revealed the finest collection of 
Diatoms, Desmids and Rhizopods it has been 


_| my fortune to land. 


Amongst the diatoms ‘he most striking 
was Surirella striatula. It was a beautiful 
object, and worth while spending an evening 
on. 

Then came Pinularia, two cr three species ; 
they were particularly fine. P. Nobilis 
“sailed” across the field like a 
“ Mauretania,” and as stately. 

A drop of Indian ink was placed under the 
cover glass just to see what would happen. 

The ink did not flow close up to, and in 
contact with, the diatom, arcund which re- 
mained a definite and well-defined halo. This 
was not due to any out of focus or other 
likely optical effects, but undoubtedly to a 
covering of some sort, probably protoplasm. 

This suggestion supports the idea already 
expressed by other observers that the diatom 
is covered by film of protoplasm, flowing 
from the inside and around the outside of 
the valve. 

The greyish coloured tests of the Rhixopoda 
next attracted attention, the prevailing 
species being that of Difflugia. 

_ D. constricta, var., spinifera, was the most 
interesting. l 

A mere jelly speck, yet exhibiting the 
power of selection, the tests composed of 
beautifully fitted grains, always selected 
amidst an abundance of other material. The 
cases in many Instances are exquisitely 
formed, in a variety of „shapes. Intelligence? 
No, says the biologist, not as we know it: 
there is not a trace of brain cr nerve centre. 

Cyphoderia ampulla came into view with 
pseudopodia fully extended, a beautiful form, 


ody. 
` A fly fisherman watching this extraordinary 
movement and manipulation would turn 
orange red and palpitate with envy. 

Closteria in several varieties, from the. 
robust to long spindle-shaped forms, the 
vivad fresh coloured green of which being | 
particularly refreshing in appearance; also 
a few cosmaria completed the Desmids. 
These, together with some gastrotricha and a 
collection of odd-shaped but interesting In- 
fusorians, finished my observations on a 
couple of dips from my tube of surface mud, 
of whiçh there is a deposit of about 4 in. 
deep remaining for further investigation. 

Pond hunters need not despair, although we 
are working through the biggest thing in 
droughts within living memory. R 

C A 


POWER ALCOHOL. 


[18.}—In your issue of the 8th inst. Sir G. 
Beilby is reported as having said, “ The pro- 
duction of alcohol on a really large scale as a 
motor fuel of high availability bristled wit 
economical and technical difficulties. . . .” 
Might I be allowed to point out that the chief 
“diffculty,” and one which outweighs all 
others, is the prohibitive duty, which is 
deliberately maintained in the interests of the 
oil and coal monopolists. Let this duty be 
removed, and we can safely rely on our 
chemists to overcome such other difficulties as 
there may be. I make bold to state that 
alcohol could be produced forthwith which 
would compete favourably with oil at far less 
men exorbitant price now being charged 

or it. | 

It has been estimated that the sun, over a 
large part of the earth’s surface, pours into 
every hundred square feet sufficient energy 
to drive an 8 H.P. engine, and it seems 
he | but right that the many should be 
deprived of such an enormous source of 
enengy for the benefit of the few. 

For writing thus I know I run the risk of 
being called anything from a pacifist to a 
dynamitard ; but I am only suggesting that, 
with respect to commercial alcohol, the 
British Isles should be placed on the same 
footing as other countries. 

W. H. Morgan. 


Bromley, Surrey. 
NOTES FROM AN AMATEUR TURNER. 

[19.] — Rightangled Tool-holder. — With 
the aid of the saddle and slide-rest of the 
screw-cutting type of lathe these will rarely 
be used. Occasion arose when one was 
needed for some special work, and it was made 
by carefuily centring a piece of 9-16 square 
mild steel_and turning’ and threading the end 
to screw tightlyintoja stem T; the straight- - 
way portion of -the\T ‘was filed out at four 
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„places to alow the entrance of the stems of 
916 square,. whereby sufficient -supporting 
ledges are obtained. The T was then care- 
fally adjusted, when screwed on, so as to lie 
forwontally and then pinned ; a couple of set 
screws fitted to the top side then compete the 
- affair, but a thin slip of steel spring is ad- 
visable to take’ the thrust of-the set screws 
and prevent scoring the stems of the tools 
that are to be held. It may be noted that the 
uso of such ‘long-stemmed instruments as the 
drilling spindle have a considerable leverage, 
and tend to give a torsional strain on the tool- 
box slide, the double angle. of which is not 
- wall designed for it ;-it is therefore’ preferable 
to uso a tool with the pulley at the drill end, 
such as was described iby the late Mr. Evans 
many years ago. Alternatively, the little drill- 
holder attachments (also due to; Mr. Evans), 
‘which were made for rose and other cutting- 
frames, may be fitted to a slot at the end of 
a 9-16 square stem, where light surface. work 
is in hand. ae 
wood the use of rotating cutters is infinitely 
preferable to fixed tools, especially with sorts 
that have a chipping tendency. -Prominence 
| was given to this method by the Rev. G. A.. 
Grace (‘“E.M.,”’ 1914), when the. use of the 
| | = : 
i gon E oy 


wo. 


‘ordinary drilling spindle was advocated.. out of centre, otherwise the manipulation is 


With diameters of a couple of inches or more 
and a small radius of the tool point fairly 
satisfactory, screws can be cut, but the acou- 
racy of fit diminishes as the. diameter of the 
work is decreased and that of the tool. and 
pitch are increased. As there is no means 
of adjusting for the rake angle of the thread 
with the ordinary drilling spindle unless it 
is mounted upon an elevating slide, I con- 
structed a special screw-cutting spindle frame 
of which. the accompanying photograph will 
show the general features. The cutters also 
are of. special make and easily prepared. 
The Cutters.—The spindle for use is prefer- 
ably provided with “draw-in’’ chucks, so 
that 9/32, 4, or 3/16 polished drill rod forms 
the material without any need for turning 
the shank to a proper taper: About a quar- 
ter ofan inch at the end of a rod is bent at 
the forge and anvil to a right angle, forming 
a tailed L, care being taken to keep 
the main stem unbent; the Bent end is then 
formed up with file and reduced in width, 
0 that it is rather more than the pitch of 
the thread to be cut. It is then held in a 
self-centring chuck for the final shaping, but 
in order to obtain clearance it is mounted 


eccentrically. There are two. ways of doing: 


this: (1) Mount the chuck upon a, rectilinear 
chuck or ecc 


xentric-chuck (the former prefer- 


O 
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-bryonic tool at right angles to. the slide, one 


-inch thread, and about half that amount for 


with the lathe axis, The tool point is thus 


‘Screw-cutting with Revolving Tools.—For). 


| justment without letting things quite loose. 


X 


19 


‘ i i 
is divided so as to 'read to.4 minutes of arc, 
so that close approximations of the rake 
angle may be obtained. On the-stem and 
back of the disc are stamped the depths of 
a number of useful Whitworth threads and 


able from its greater strength), give a slight 
eccentricity, and turn the end the em- 


side or the other, according to whether a 
right or left tool is required, About 1/10 
im eccentricity will be enough for a 10 per 
other diameters can be computed. 
designed to put a couple of lugs provided 
with a fine threaded screw on the front of 
the disc, so as to serve as-a means of fine 
adjustment, but this is‘not shown in the 
picture. o 

À comparison of, say, a 10-thread: screw 
on 14 diameter cut with the approximate rake 
and one with the tool ‘revolving vertically 
shows how very much improvement ‘is ob- 


lesser sizes. With a sharp tool the point is 
roughed out somewhat to a Vee shape; then 
an outside’ chaser of the required pitch is 
mounted on packings to the precise. centre 
level, and also carefully ,placed at parallel 


shaped to proper size and angle, and on either 
side of the central complete tooth there should 
be-slight amount of the neighbouring teeth. 
With a sharp parting tool these remains of 
the side teeth are cut away approximately 
to points midway between the teeth. The 
tool is now put concentric and a slight centre 
mark made with a drill; this is for a gujding 
point in grinding and sharpening so as to 
get the cutting face radial. A touch with 
the file now whilst the steel iy soft will aid 
in getting the face radial. Lastly follows. 
hardening, - tempering, final grinding and 
sharpening. (2) The alternative method is 
to place a slip oft clock spring or thin steel 
along’ one jaw of the chuck to‘throw the steel 


instrument. . . 
It may. further be noted ‘that the cranked 
arm has a cone | 
square stem; this was made to correspond 
with the cone on a universal cutter that I 
possess, which fits the toolbox of the orna- 
mental rest in case it might be wanted so 
supported. AS 
Jf further details and dimensions are de- 
sired I shall be pleased to communicate 

them. ` p 3 H. E. D. 


EINSTEIN’S THEORY. E 
[20.}—Referring. to Mr. Hutchinson’s letter 
(304), I here quote an extract from Einstein’s 
book, “ The ‘Theory of Relativity,” referring 
to the Michelson-Morley experiments. — 
‘According ‘to this, theory (Relativity) 
there is no such thing as a specially favo 
(unique) co-ordinate system to occasion | the 
introduction of ‘an ether idea, and hence there 
‘can be no ether drift, nor any experiment with 
which to démonstrate.it. Here the contrac- 
tion of moving bodies follows from the two 
| fundamental principles of the theory without 
the introduction of particular . hypotheses ; 
and as the prime factor involved in this con; 
| traction we find, not the motion in itself, to 
which we cannot attach any meaning, but the 
motion with respect to the body of reference 
chosen in the particular case in point. Thus, 
for a co-ordinate system moving with the 
earth the mirror system of Michelson-Morley 
is not shortened, but it is shortened for a 


`f | to the sun.” I suppose Mr. Hutchinson has 
“| the book, as he refers to “the train” men- 
tioned in the. figurative example given 
previously. My explanation of the above 
extract -is as follows :—The | 
system moving with the earth is K’, i.e., “the 
train.” The co-ordinate system at rest with 
the sun is K, i.e., “the platform.” The 
Michelson-Morley experiments were carried 
out in K’; no comparison was made with K; 
hence, according to the theory of relativity 
the experiments must have given negative 
results. These experiments, thereforp, in- 
directly: support his theory. I think the 


theory -very concisely. 
. E. G. B. Barlow. 


_ ‘THE EXPERIMENTS OF MICHELSON 
AND MORLEY. | 


the same. It is well to stamp tho size with 
small figure stamps before hardening;.- for 
this a small. flat may be filed off. | 

The Screw-cutting Frame.—TIhe square 
stem is fitted with a divided disc 4 in. dia- 
meter: to this an arm carrying the spindle 
for the revolving tool is held by means of a 
long bolt, which is fixed at the rear end by 
a spring washer and nut. The spring washer 
is useful, as the hold may be relaxed for ad- 


possess a copy of Prestons ‘‘Theory of 
Light? to look up the experiments ‘carried 
out by Professors ‘Michelson and: Morley to 
test whether the Earth, in passing through 
space, dragged the ether with it, or passed 
through without affecting this hypothetical 


A grub screw prevents rotation of the bolt, 
which also is drilled to,receive a piece of 5/16 
rod, which is coned at the end, and serves to 
centre the tool point; in use this slides back 
out of the way and is held by a nut and 
sorew. The swinging arm has a clearance 
allowing a diameter of work’ of 34 in. Were 
I to make the tool again I should make tt 
stand out rather more; as a fact, it was 


of the paragraphs, with the sketch, they 
would be supplying all the knowledge neces- 
‘sary to elucidate this very simple (in theory) 
experiment. I regret that I am not in a 
position to supply the information myself, as 
I lost my library in a fire some two years 
ago. Professors Michelson and Morley were 
two well-known scientific Americans. Another 
work which may be referred to is Sir Oliver 


made from one of the forgings of one of Mr. | Lodge’s “Modern Views of Electricity.’’ 
Milne’s patterns of Universal cutting frames. | The same author, in his “ Electrons,” ed. 
It was rather a troublesome piece for chuck- | 1907, p. 226, says: ‘‘. . The simplest 


ing and turning. The spindle is fitted with 
hardened steel conical bearings, which are 
ground into appropriate hardened sleeves. The 
ulley and rear cone are made in one piece. 
ə spindle is fitted for the ‘“‘A’’ size draw- 

in chucks (8 mm.). A novel feature is the 
vernier on the base of the cranked arm; It 


is not a sphere, 


charged body when in motion j 
in the direction 


but an oblate spheroid, oblate 
of motion, with its axes 


a/[: 7 04) | 1liy.. it ig well-known that 
) this; kind is exactlv what a 


a spheroid of 


tained by the use of this or some equivalent 


their rake angles, at 1 inch diameter, whence 2 
It was . 


fitting upon the end of the — 


- | | co-ordinate system which is at rest ‘relatively — 


co-ordinate . 


above extract gives the essence of Einstein’s . 


> [21.J—May I ask those of your readers who ` 


medium? If they would kindly supply a copy — 


in the ratio — 


‘20 
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sphere in rapid motion would automatically 
become on the FitzGerald-Lorentz theory, 
viz., that hypothesis which was started in 
order to account for the negative result in 
Michelson’s [and Morley’s } experiment, by 
postulating a change of dimensions in solid 
bodies according to their direction of motion 
through the ether. This hypothesis. . : 
became a definite theory when Larmor proved 
(‘‘ ASther and Matter,” ch. xi) that on the elec- 
_ tric theory of matter—that is, assuming that 
the whole inertia of matter was electric—not 
only was such a change of dimensions reason- 
ably likely, as FitzGerald had perceived, and 
likely also to be of the right amount to give a 
compensating effect, and precisely zero re- 


sultant, in the Michelson experiment, but 


that the change was a necessary consequence 
of dynamical molecular theory. , True, 
it is no longer a sphere [speaking of a sphere in 
motion}; but no measuring instrument could 
possibly show its distortion, because all 
standards of measurements would share it.” 
The above extract, in conjunction with 
Preston’s description of Michelson and 
Morley’s experiment, will help, I trust, to 
clear away. a part of the fog which envelops 
Einstein’s- Theory of ‘Relativity. R.-D. 


EINSTEIN’S THEORY TO BE TESTED. 
[22.J—For the University of Chicago Pro- 
fessor Albert A. Michelson is stated to be 
about to make a test of the Einstein theory, 
and Professor R. A. Milliken, of Chicago, has 
explained to a correspondent of the Daily 
Chronicle what is proposed to be done. 

‘ A score ot years ago,” he says, ‘‘ Pro- 
fessor Michelson pointed out that if the ether 
is dragged along with the earth at its surface 
it would have to be dragged in a different 
amount near the Equator than near the Pole, 
because of the fact that the motion of rota- 
tion of the earth is greater at the Equator 
than at the Fole. 

‘ Hence one way of testing whether we can 
detect motion of points on the Earth’s sur- 
face with respect to the ether would be to 
send light signals in different directions round 
the Earth’s Pole and see whether the two 
signals came back to the starting point at the 
same instant. 

‘“ If there were any relative motion of the 
Earth with respect to the ether, they would 
not do so. But if the ether in the neighbour- 
hood of all portions of the Earth had the same 
motion as the Earth just beneath it, then the 
two signals would come back at exactly the 
same time. 

_A little computation shows it should be 
just as satisfactory to send a beam round a 
circuit of known area in the latitude of 
Chicago as in the latitude of the Pole. 

“If the predicted amount of this effect is 
exactly checked experimentally, Einstein’s 
theory of relativity will receive support. If, 
on the other hand, there should be found to 
be no observable difference round the circuit, 
or if the observed difference does not check 
numerically with the computed, then the 
‘Einstein theory will have been disproved.”’ 

| Kappa. 


THE BRITISH EMPIRE EXHIBITION. 


[23.]—A national appeal is made by the 
’ Prince of Wales to the heads of public bodies 
throughout the United Kingdom in support of 
the British Empire Exhibition. The response 
to that appeal will determine whether the 
Exhibition, which is under the patronage of 
the King, the presidency of the Prince, and 
has the financial help of the Government, 
will be held in 1923 or at all. 

The Executive Committee, headed by Lord 
Morris, have planned an exhibition to be held 
at Wembley Park on a scale never before 
attempted in this or in any other country. 
They are confident that it will be as great an 
epoch-making event in trade, industry, 
education, and science as was the first univer- 
sal exhibition held in Hyde Park on the 
initiative of the Prince Consort. The pur- 
pose of the Exhibition is to demonstrate the 
wealth and resources of the Empire in every 
phase of industrial and human activity. The 
colossal undertaking will occupy a site of 12 
acres. The preparation of the ground, the 
erection of the buildings, and the organisation 
of the Exhibition will cost more than a mil- 
lion pounds. A guarantee fund of this amount 


a 


must be raised. Towards that fund the 
Government, with the sanction of Parliament 
has contributed £100,000. The present appeal 
is in aid of the fund. No financial payment 
is required of the guarantors. They will only 
be called upon to contribute in the almost 
inconceivable contingency of the Exhibition 
becoming a financial failure. 

The Exhibition, which the Dominion Pre- 
miers in London have promised to support, 
will be the first attempt to bring home pro- 
ducers, manutacturers, and merchants into 
direct touch with the products of the Oversea 
Dominions, India, and all British territories. 
It will also be a many-sided Imperial Con- 
ference, concerned not only with the Empire’s 
material resources, but with problems affect- 
ing its government, development, and pro- 

ress, which will be discussed at congresses. 

he organisers, realising that the success of 
the Exhibition depends as much on side-shows 
as on its more serious aspects, are planning 
novelties for amusement and relaxation which 
‘will make Wembley Park a national pleasure 
ground. The Football Association has chosen 
it as their permanent home, where Cup-ties 
and other important matches will be played. 
A national sports ground, capable of accom- 
modating 125,000 spectators, is now being laid 
out. The fact that the Football Association 
has chosen Wembley Park proved that it is 
the most accessible spot available. There is 
no open space which is better served with 
transport facilities—train. tram, or omnibus. 

To ensure further the financial success of 
the British Empire Exhibition, the Executive 
are entering into arrangements to enable the 
Exhibition to receive a percentage of receipts 
from all sources until such time as losses in- 
curred are covered. While these precautions 
are taken, it is expected that the income will 
greatly exceed guarantee funds. Sir Richard 
Vassar Smith, chairman of the Guarantee 
Fund Committee, says that ‘‘ the. very care- 
fully prepared estimates foreshadow a sub- 
stantial credit balapce, which, by arrange- 
ment with the Government, is to be devoted 
to some public object.” Until the guarantee 
fund reaches at least half a million, a serious 
start cannot be made. and in order that the 
Exhibition may be held in 1923 it is essential 
that this amount should be promised within 
the next few weeks. 

The Exhibition has a many-sided appeal. It 
is a patriotic demonstration, a gigantic dis- 
play of the Empire’s resources, a means of 
tncreasing inter-Imperial trade, a national 
playground, and. as the Frince of Wales also 
sees it. “a fitting commemoration of the 
triumph of our cause in the Great War” hv 
uniting again to develop for constructive work 
the vast potential resources and the manufac- 
turing power of the Empire. The Prime 
Minister has expressed the hove that ‘‘ it may 
be organised on a scale worthy of the cause 
it is intended to commemorate. K. 
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REPLIES TO QUERIES. 


[418. -MEASURING COIL.—May I be 
allowed a small space to point out what is 
surely a slip in “R. D.’s” reply to this on 
p. 282? (R—r)/2 half the breadth of 
annular zone, not the mean radius. The latter 
will be (R + r)/2. This modifies “ R. D.’s” 
formula for length in feet to L =_an (R?— 
r?)/12, which yields the same results as given 
in my reply last week. There is a reply ‘by 
“Cosmo ”? in “E.M.” No. 2671, p. 376, con- 
firming this. Oboe. 


[426.}—TIN PLATIES.—If the querist will 
mix some strong nitric acid with about its 
own volume of water, and rub on to the sur- 
face, he will readily be able to remove the 
tin. He should be ready to wash the surface 
at once the moment he has removed the tin. 
A final washing in weak soda or in water in 
which a handful of lime is suspended will 
effectually stop further action of the acid. 
For the application it is advisable to wear a 
thick pair of rubber gloves or to use two sticks 
to hold the cloth used for applying the acid. 
If any acid gets on the hands, wash them at 
once in the soda or lime water—otherwise 
they will become covered with vellow stains. 
and an itching pain will follow (nothing 
serious). arles Forrester. 


(429. }—-TESTING WATT-HOUR METERS. 
—One unit (or 1,000 watt-hours) causes) ithe 


ment is designed to rotate a proportional 
number of times for any load. Multiplying — 
together 230 volts, 1.34 amperes, and 0.005 
hour (i.e., ł8 sec.), the result ıs 1.54 watf- 
hours. This load should cause 23.1 revolutions, | 
but actually causes 25; the difference, 1.9, is 
usually stated as a percentage—in this case, 
8.22 per cent. fast; in other words, the test 
shows that the meter reads. the energy con 
sumed plus 8.22 per cent., assuming that the 
voltmeter and ammeter readings are correct. ` 


Siaybee. 
[438.J—THE TITANIC.—In reply to 
“Cosmo,” may I say that I have referred to 


my note-book for 1912, and find the following 
particulars recorded :—‘‘ The German survey: 
ship ‘ Planet’ has sounded the greatest dapth 
hitherto recorded, viz., 52,089 ft., while voyag- 
ing from East Asia to the South Seas. i 

was in the Swire Deep, at a point 40 miles 
North of Mindanao, an island of the Philip- 
pine group.” Murray, no doubt, obtained 
his information from the. same source as I 
did. I referred to this sounding in the 
“E.M.” of May 8, 1914 [490]. Will “ Cosmo ” 
kindly say in which, part of his book Murray | 
refers to the island of ‘‘ Mindas ;’? 


© ©. Carus-Wilson. 


[440.}-GRANDFATHER CLOOK.—If this 
clock 1s merely standing on the floor, the back 
of the case does not afford a sufficiently rigid 
fixing for even a 13-}b. pendulum, which should 
not require a 6-lb. weight to drive it with a 
dead-beat escapement. Provided the suspension 
is rigid, a heavy pendulum does not require 
any more power to drive it than a light one, 
except the little extra that may be required to 
overcome the. greater resistance which the air 
offers to a larger bob. A heavy pendulum re- 
quires a greater force to start it than a light 
une. but not more power to keep it going. 
It should be borne in mind in this connection 
that the earth itself is an essential part of, 
every pendulum clock, without which the 
machine could not possibly work. ch being 
the case, the clock must be rigidl 
the earth. otherwise there will “lost 
motion.” Fixing a pendulum inseourely to the 
earth is on all fours with fixing the cylinder of 
an engine insecurely to the bed. is is not 
Gone, as it would be dangerous; but, unfor- 
tunately, pendulums are frequently suspended 
without any regard to rigidity. For a 34-lb. 
pendulum the clock movement should stand on 
a heavy cast-iron bracket, from which the 
pendulum should also be suspended. A wooden 
packing should be put between the back of 
the case and the wall, and bolts put right 
through the bracket and the wall if possible. 
Failing this, plugging and screws must be 
resorted to. ‘Do not attempt to hang such a 
heavy penduluim on anything less than a Qin 
wall. If only a 44-in. wall is available, be con-- 
tent with the I3-lb. bob, still retaining the cast- 
iron bracket. A’ good way to test the suspen- 
sion of a pendulum is to try how long it wil! 
swing without the movement. The ordinary 
type of seconds pendulum, with meroarial com- 
vensation. should, if started with a swing of 
3° on each side of the vertical, have a visible 
movement after swinging twelve hours. If the 
bob be a cylinder of lenticular section, say. 
6 in. wide, about ł in. thick in the middle, and 
9 in high, it should swing for approximately 
twenty-four hours before the movement becomes 
invisible. Apart from a clock-case not afford- 
ing a sufficiently rigid support for a pendulum, 
it cannot be relied upon not to alter its form 
with atmosvheric changes; and this may have 
the effect of altering the “beat.” However 
slight the effect of such alteration may be, it 
must be remembered that whatever happens 
during one vibration of a seconds pendulum 
happens 3,600 tim&s during an hour; eo that 
great care must be taken that nothing happens 
which is not intended. 

Bramley, Surrey. W. H. Morgan. — 


[465.]—WASTE NITROGEN.—It is difficult 
to believe that waste nitrogen is being formed 
in a process the manager of which is ignorant 
of methods of its fixation. Does the querist 
keep a large supply of balloons for its stor- 
age? Or is it really the gas nitrogen that he 
refers to? Gaseous nitrogen is now fixed by 
passing into cylinders containing commercial 
calclum carbide, kept at a temperature of 
about 1,200° C A compound known as 
‘cyanamide ” is formed, and steam acting 
on the latter produces ammonia, which, in 
turn, is converted into ammonia sulphate for 
use as a fertiliser. There are several other 
manufacturing methods. 

Charles Forrester. 


[468.}- TUBULAR BELLS.—The simple 
T l 
formula L œ a/ F’ where F is the frequency 


of bvibration of any note, readily gives us a 


main spindle to rotate 15,000 times: the instru- ' series of relativé-ħumbers for the lengths of 


ETS in 


JuLy 29, 1921. 


ENGLISH MECHANIC AND WORLD OF SCIENCE:. No. 2940. 


21 


í i 
. tubular bells—or tubes or rods vibrating longi- 
` tudinally—since the (relative) values of F are 
well. known. The calculation of the absolute 
ensths requires some further data, but this 
wil not now concern us, for a reason which 
will appear. Those relative numbers are (to 
a sufficient approximation) for one chromatic 
octave—1,000, 972, 944, 917, 891, 865, 841, 817, 
794, 771, 749, 728, 707. If, now for example, you 
would like to make a (not unusual) small set 
ot bells in E flat, you will refer the number 
171 to the C bell, the length of which is 
| oximately 114 in. for a diameter of about 
lj in, and thus have, by simple proportion. 
the lengths of the others—nino below and three 
above-—actual lengths; for these tubes (unlike 
strings, organ pipes, etc.) closely follow the 
adlementary theoretical calculation. But you 
must, if possible, first, by trial with your par- 
ticular orchestral tuning-fork, piano, or other 
instrument (the pitch varies widely in different 
bands and with different diameters of tubing), 
find precisely the length required for the C 
tube. If, again, as an example, you find that 
you require a tube to be 2 inches long, and 
‘that you desire an octave of bells, C to C (the 
conductor should have a voice here, should 
he not’), that measurement associates with 
the same relative number 771, and you compute 
as before. But if, say, the G required æ inches, 
ou would put æ to the number 817; or, again, 
if with a G tube measuring y inches you in- 
tended the ring to be in D, you would apply 
the y inches to the number 865, and so on. 
In case you do not wish to have (as is usual) 
all the tubes of the same stock size, ask again 
for the necessarily modified formula. Make 
the bells at first a little over length, and tune 
by filing down to the length required—check- 
ing, if possible, by, say, the piano as you 
proceed. Diapason. 
(470. HEARWIGS.—The advice given by Mr. 
Mansergh is good, ‘but Mr. Hawker must bear 
in mind that arson’ is very heavily punished. 
and if he had a fire and was insured, it would 
be little use pleading that he painter] the house 
with petroleum to settle earwigs ! 
David J. Smith. 


.. [4%.J}+THE ASTEROIDS.—I1 suppose that 
e reason why it was thought that these 
originally formed ono planet is this: that their 
. orbits are greatly inclined to the plane af the 
ecliptic, whereas the orbits of the other planets 
invariably coincide with that plane. The 
asteroids are exceedingly small in comparison 
with the other planets, which generally in- 
crease in size, as they are more distant from 
the Sun. Besides, the orbit of Pallas makes 
an angle of 34° + with the Earth’s orbit. 
Dundee. Patrick Gray. 


(480. -HELIX OF WIRE.—You will require 
about ł lb. No. 22 double silk-covered copper 
wire. BD; 


[507.—-SHAFT JOURNAL.—The rule for 
finding length of journal is to multiply .003 by 
revs. per minute and add 1, which gives ratio 

` of length to diameter. Thus, 
.003 x 120 = .360 + 1 = 1.36. 
11 x 1.36 = 15 in. length of journal. 
D. Jones 


(613. —DRYING CRYSTALS.—“D. F.” 
can make a desiccator of sorts if he cannot 
buy one (these are not made at present, and 
are fairly expensive if obtainable) by using 
a glass-covered butter-dish or jam-dish. Place 
@ good handful of dry granulated: calcium 
chloride (the crude and therefore cheap 
variety wili do) into the bottom of tho dish, 
and lay on the top a disc of “tin” or zinc. 

lay a clock-glass on the top of the 
metal, and finally the crystals in the clean 
clock-glass. Now, lay the cover on, and leave 
for a few hours or days, according to the 
nature of the crystals. For quick drying, the 
lid should fit perfectly, and the fit should be 
made perfect by a washer of paper. If money 
18 no object, the majority of crystals may be 
more rapidly dried by draining well and then 
ing in methylated spirit or alcohol of any 
stronger percentage. Placo the aleohol-washed 
erystals in a bag made of blotting-paper. and 
ake round to dry off the alcohol. Then 
allow to dry in the ordinary way. A test 
should first be made to see if the substance 
ig soluble in alcohol. If “D. F.” will com- 
municate with me, I shall be glad to give 

Im further help in the matter. I should 
require to know the nature of the crystals 
that he is attempting to dry. 

q Charles 


(1.+-CHEMICAL.—From the way in which 
the question was asked, and the two mistakes 
an it, it is probable that the reader will not 
understand the difference between sulphuryl 
chloride. SO,C1l„ and sulphur 
S.CL. The latter is simply the result of the 

rect union between sulphur and the gas 

rine, chlorine gas is passed over 


Forrester. 


~ 


i 


chloride, 


melted sulphur, and the compound formed 
passes off at once as a gas, condensing to 
form the reddish-brown liquid referred to by 
the reader. It is used chiefly to dissolve sul- 
phur (which it dissolves to the extent of 
forming a 66 per cent. solution), the solution 
being used in the rubber industry in vul- 
canising. Sulphuryl chloride is chemically a 
totally different substance. It is easy for one 
with a chemical Pao were to understand the 
statement that it is “ sulphuric acid (yitriol) 
in which two ‘OH’ groups have n re- 
placed by . chlorine atoms.’ Perhaps the 
reader making the inquiry will not: quite see 
this, Sulphuric acid is supposed to have a 
formula in which one atom of sulphur is 
attached to two atoms of oxygen and also to 
two. groups of two atoms each, namely, 
hydrogen and oxygen. This is best seen by 
a formula:— 


a? ae Na 
oY" No-H o% No 
Sulphuric acid. Sulphury] chloride. 


If, now, we can push out the “OH” groups 
and replace them by chlorine, we will get a 
substance with the formula assigned to sul- 
phuryl chloride; Such a replacement’ results 
in the formation of a substance of the type 
known to the scientist as an “acid chloride ” 
—that is, an oxygen-containing acid whose 
“OH” groups have been wholly or partially 
replaced by chlorine. It is important to note 
that these acid chlorides have the property of 
readily giving: up their chlorine again if 
brought into contact with substances contain- 
ing “OH” groups’ (for example, the sub- 
stance known as ‘‘water’’). If sulphuryl 
chloride is brought into contact with water 
the original sulphuric acid is reformed. 


o% No H—O—H 0” No—H' 
Sulphuryl 2 molecules + 2H—Ol 


chloride of water 


The compound “ H—Cl,” or hydrochloric 
acid, is a strongly fuming gas, so sulphuryl 
chloride is generally described as a fuming 
liquid, the fumes being due to the hydro- 
chloric acid being continually formed from 
the action of the water in the air. Sulphuryl 
chloride is used in industrial chemistry for 
“ sulphonating ”?” and for various other purely 
chemical purposes. Water has a slight action 
on sulphur chloride, but the action is not 
nearly so vigorous, though it is interesting 
to note that hydrochloric acid is produced in 
this case also. Free sulphur is also produced, 
as is seen by the pale yellow or white depgsit 
round the neck of the bottle in which it is 
kept. I am afraid it would require a few 
articles on chemistry in a popular vein to 


explain more fully the ideas of chemical. 


affinity that it is necessary to understand for 
the appreciation of the difference between 
these two substances. 

Charles Forrester. 


[6..}~BURNING AND TINGLING FEET. 
—In these cases attention should be paid to 
the blood; all exterior treatment is simply 
palliative. A 6x trituration of Ferrum Phos. 
and Calcarea Phos. taken over a reasonable 
time would put matters right. Tonised. 


[8.]EQUATORIAL MOUNT.—Full in- 
structions for mounting and adjusting equa- 
torial mounts are given in the book adver- 
tised in “ Sale Column.” W. Banks. 


[11.] -SAFETY RAZOR BLADES,—I do not 
mind the difficulty about setting when worn; 
what T grumble at is that many never seem to 
have been set when rew. The quality seems to 
have fallen off greatly, and I seldom find more 
than one or two really sharp blades in a packet 
of half-a-dozen. The blades bear the statement 
“ No Stropping, No Honing,” but whether this 
means that they have never been’ so treated, 
which seems very probable, in view of their 
performance, or whether they can never be re- 
honed,’ I cannot tell. What I do now is to buy 
a packet and open the lot; select the one or 
two good blades after a trial, and retain these, 
stropping them before use on one of the little 
stroppers sold, with a couple of revolving 
leather-covered rollers. This will make a 
blade last for two to three months. It is high 
time, however, that a British firm put qut some 
reputable blades which could be relied on. 

David J. Smith. 


{12.}-MIOCROSCOPE.—The two pieces of 
steel in Collings’ microscope were magnets, 
the carrier for the slide having another bar 
magnet inlaid beneath it. These magnetic 
stages were in their day highly praised by 
ae microscopists; nevertheless, they soon 
isa’ 
in the Journal Quekett Microscopical Club; 


lighting sets on the: market, good, bad 


Mecuanic, Vol. 


peared. Diatom ‘Mounting.—See papers]. 


subject too long for “E.M.” Lightning.—See 
report of Lightning Rod Conference (Spon, 
1882)./This report was made by delegates 
from the Meteorological Society, Royal Insti- 
tute of British Architects, Society of Telegraph 
Engineers, the Physical Society, with P 
fessors Ayrton and Hughes as co-opted 
members, the, secretary being the well-known 
meteorologist, G. J. Symons. The report is 
260 pp., with many figures. The bibliograph 
alone is 30 pp. Jt seems that buildings wi 
a properly constructed lightni conductor 
have never been seriously damaged, and, what 
is more remarkable, the damage to buildings 
with defective lightning conductors has been 
very slight. have had two houses struck 
by lightning, both bad conductors, and the: 
damage was insignificant. A single flash in the 
night struck a chimney-stack on the opposite 
corner to that where the lightning rod was 
fixed. All the brickwork was shattered until 
that course was reached where the first staple 
of the lightning rod entered; after that there 
was no mark or damage of any kind. In the 
second instance a stone finial was knocked 
off a gable while we were at luncheon; the 
current then got to earth by the lightning 
conductor. Edward M. Nelson. 
_ 13. FHOUSE LIGHTING.—There are men 
, an 
indifferent, but I take it that you want a good 
get and that durability and reliability are the 
first considerations, not cost. The power you 
require is very small, and a good automatic 


set such as the Lister would probably give you 
least trouble, but you would be tied 


to petrol. 
These start and stop automatically, as the 
demand requires. Be careful of some of the 
small automatic or semi-automatic sets, of 
which cheapness is the only recommendation, 
as they are frequently under-batteried, and 


have to run all out to give their rated output. 


As the current required is so small, even 
petrol would not be dear, but as you mention 


‘oil particularly, I should strongly advise you to 


get a stationary oil-engine of the horizontal, 
slow-speed type of say 14 H.P., and made by 
one of the leading makers, such as Tangye. 
Crossley, National, ete., with a suitable belt- 
driven dynamo from a good firm of electrical 
engineers; the switchboard, batteries, etc., 
should ‘be got from the same people. Such firms 
as Johnson and Phillips, Siemens, etc., would 
fit you up. You would then have a plant 
which you could rely upon for many years 
without trouble or expense, at a total outla 

200 to £250, though I cannot vou 


of, say, £ 7 
for Drean day prices. David J. Smith. 


(14.}—DIATOM MOUNTING.— To describe 
a method © oe mounting Balers cone 
would probably ocoupy two or three columns 
of the EEM.” but “A. E. W.” will find all 
the information that can very well be written 
down in the following papers :—“ On. Mount- 
ing Media so far as They Relate to Diatoms, 
by H. Morland, Jnl. Quekett Micro. Club, 


Series Z, Vol. 3, p. 108; ‘‘ Notes on Mountin 
the Diatomacee,’? by H. Morland, J 
Q.M.C., Ser. 2, Vol. 3, p. 518; “ Diatom 
Mounting,” .b . Leonard, ENGLIEH 


98, No. 2548, January 23, 
1914, p. 578; “On Media of High Refractive 
Power for Photomicrography,” by Chapman 
Jones, Photographic Journal,’ Vol. 54, Janu- 
ary, 1914, p. 14. With regard to the fixative, 
I use gum tragacanth mucilage when mount- 
ing in styrax, as it has about the same refrac- 
tive index. Gum Arabic has about the same 
refractive index as Canada balsam. So far 
as I know, the “split bristle ” is an invention 
of the writers of text-books. I- have never 
heard of a diatom mounter who used one. 
Straight, smooth, finely pointed bristles of 
various thicknesses are generally used; these 
are mounted on pen-sticks, and held in the 
band, Mr. Chapman Jones’s paner deals very 
fully with realgar mounting: 1b 1s 
troublesome and difficult. It is not easy to 
mount diatoms without having had a prao- 
tical demonstration by somebody who has 
had some practice. If “A. E. W.” can come 
and see me I nell is very pleased to show 
i ow it may one. 
Pee ee A. Morley Jones. 
24. Grove Avenue, Hanwell, W.7. 


[15.}+-+-SUNDIAL.—This query is perennial, 
and replies were given to a similar one 
ag recently as May 13, pages 177 and 179 of 
last volume. . The required angles for lati- 
tude 53° 25’ for a horizontal sundial are :— 


11 a.m. and 1 p.m. ....-.... 12° 9 
10 a.m. and’? p.m. .....--.- _ 24° 527 
9 a.m. and 3 p.m. ....-.-- 38° 46" 
8 a.m. and 4 p.m. ....----- 54° 17° 
7 am. and 5 p.m. .....+--- 2 3 
6fa.m. and 6 p.m. -e on 
5.acm. and Rop.: -ee 108° ri 
4 a.m.'and 8 p.m. -eet 125 fs 
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There are two or three ways of setting the 


- gnomon, and probably the „best to fix it is 


with the aid of a watch which keeps correct 
Greenwich mean time; only the querist must 
be perfectly sure that it is keeping the cor- 
rect time or has a uniform rate. Now, the 
Sun will cross the meridian’ of West Kirby 
{assuming that the longitude, given is cor- 
rect) at 11 m. 56 s. after he souths at Green- 
wich, and the querist will find the time he 
oes sọ in August; from the “ Astronomical 
Notes,” which appear in this issue, either 
directly or by interpolation. e gnomon 


` must be placed exactly at this time, so that it 


casts no shadow on the dial on either side, 
provided that the style (or recording edge of 
the gnomon) makes an angle with the dial 
Squa to the latitude of the place, that the 
plane of the gnomon is at right angles to the 
dial, and that the latter is truly fixed in a 
horizontal plane. To ascertain the mean 
time, the “ equation of time” for the day, 
as mentioned in the aforesaid Notes, must be 
applied to the apparent time, which is that 

own by a sundial, and also, of course, the 
precious “‘daylight-saving’’ hour when it is 
in vogue. „The latter may be temporarily 
got over by marking the XII o’clock hour 
line I o’clock, and so on, as explained on 
page 179, already referred to. I will only 
add that the Indication by the gnomon (say, 
¢ in. thick) will always be one minute too fast 
in the forenoon and one minute too slow in 
the afternoon in a properly conducted sundial. 


This is due to the magnitude of the Sun, 


whose angular breadth is half a degree. The 
well-defined shadows are given, not by the 
centre of the Sun, as one would suppose, and 
as we should require them, but by the for- 
ward edge (or “ limb”) in the morning and 
by. tho backward one in the afternoon. The 
Sun takes just about a minute to advance 
through a space equal to half its diameter— 
namely, fifteen or sixteen minutes of are. 
Moreover, it is the eastern edge of the style 
that gives the shadow for the hours before 

a.m. From six to noon the western edge is 
used, at noon until 6 p.m. the eastern edge 
again, and finally the western edge after 
6 p.m. I should like to take this opportunity 
of drawing tho attention of those readers of 

Ours” who take an interest in sundials to 
a lecture on the subject givet by Mr. Thos. 
Wright, M.B.A.A., and of the Manchester 
Astronomical Socicty, at Leeds on October 26, 
1908. It is published in Vol. 16 of the Leeds 
Astronomical Society. and has been reprinted 
in pamphlet form. It gives notes on the his- 


tory of sundials, with a simple method of |. 
The 


designing a sundial for any position. 
lecture was illustrated by twelve models, many 
diagrams, and 100 lantern slides. | 


' Cosmo. 


——_—>-20e-______. 


QUERIES. 


—e 


_ [17.]—OILS.—Can any reader please give 

ures for flow of thick oils through small 
orifices under pressures up to 1,000: ‘and 1,600 
Ib. per square inch ?—Oleo. 


(18.}-TIN AND TRON SBAMS.—Will 
some reader be kind enough to tell me 
the best way: to crimp tin and light sheet 
iron seams ready for soldering? It must be 
one withont sap other than are found 
in the average” amateur carpenter’s shop.— 
F. Cecil Black {Elverwyn, Australia). di 


[19.]—LAUNDRY BASINS.—My wife ex- 
periences trouble in keeping above a nice 
colour. Is there anything she can use that 
will answer the purpose—any powder, etc, ?— 
Workman. 


(20.}-FALSE TEETH.—How can I soften 
the case of false teeth that have ‘become 
troublesome through a stump, newly dis- 
covered, having been removed, and how to 
harden again to fit botter ?—J. McM. 


{21.}-EINSTEIN’S THEORY.—When a 
lad of seventeen, the idea occurred to me that 
as the sails of a windmill are only kept re- 
volving through the velocity of the wind, they 
are, in relation to the wind, really at rest when 
in motion! It would be only to things out- 
side the velocity of the stream of air that the 
roul not be at rest. Is this “relativity ? ?— 

a. 


[22. -ELECTRIC LAMPS.—I wish to rig 
up a row of twelve four-volt lamps—A, B, ©, 
D, E, F, G, H, I, J, K, L—but I wish to 
switch them.on and off independently and in 
any order I please, say, B on and off, L on 
and off, J on and off, and so on—no two 
lamps to be on at the same time. But I want 
to control them 700 ft. away through a single 


wre, ‘with press-button switches, the indi- 


vidual lamps to remain alight only as long as 
the button is pressed. Is this possible?— 
Constant Reader. 


(23.]—VIBRATION TESTING.—Will any 
reader state what is the simplest and most 
reliable method of testing the extent of vibra- 
tion set up upon a house through the operation 
of machinery in an adjoining factory? Is 
there any reliable instrument? A test has 
been®made of placing a celluloid ball in a 
saucer of water ‘by the factory owner. Is sych 
a test used generally, and can it be said to be 
reliable ?—Vibro. 


[24.}-HOT-WATER TAPS.—I am informed 
that there is no cure for a screw-down hot- 
water tap which leaks from corrosion except 

rinding-in, and that this is not always satıs- 
actory. Is there no special washer made 
which will stop the dripping ?—H. J. D. 


(25.--WORMS AND WORM WHEELS.— 
(1) Not having had much experience in the 
above matter, Í was under the impression that 
when a worm is driving a worm wheel, one 


revolution of the worm moves one tooth of the 


wheel—that is to say, that if the wheel had 
eighteen teeth the worm makes eighteen revo- 
lutions to one revolution of the worm wheel; 
and I thought this principle remained constant 
for every worm and wheel. But I cannot 
understand why the driving worm (of the 
mechanism before me) makes nine revolutions 
to one revolution of the wheel; the latter has 
eighteen teeth. When the worm makes ono 
revolution, a pointer registers 0.22 cubic feet; 
and when the wheel makes one revolution, a 
pointer registers 1.98 cubic feet. That equals 
0.22 cubic feet x nine revolutions of worm = 
one revolution of wheel. I was surprised to 
find this was so in practice, because I had 
previously calculated that if one revolution of 
worm equals 0.22 cubic feet, one revolution of 
eighteen-toothed whecl=0.22x18=3.96 cubic 
feet. The mechanism proved me to be wrong. 
Will some reader be good enough to explain 
this fully? (2) When the capacity of a re- 
volving drum is known, how is the pitch of 
the worm (mounted on drum shaft) calculated 
so that the worm meshes into a wheel? The 
latter indicates 5 cubic feet per revolution. 
The capacity of the drum is § or .125 cubic feet 


- 


per revolution.—Novice. 
—_ —_ > 0 e~ 
ANSWERS TO CORRESPONDENTS 


The following are the initials, etc., of Jetters to 
hand up to Tuesday, 8 p.m., July 26, and unacknow- 
ledged elsewhere :— 


JosepH Woop-—J. Coyley Jones.—Stanhoe—T. F. 
Gould—A. K.—Black North, Ireland—C. H.—Rev. 
Wm. F. A. Ellison. . 


E. H. F.—Y es. 

R. Morris.—Thanks, no. i 

J. P. H.—Quite out of our scope. 

iM, JACKSON.—We have no time to work simple sums. 


A. A. CLARKE.—The apparatus would not work. Try 
it. 


G. BuLty.—In all probability not. But they will tell 
~ you at Somerset House when you take the deed to 
be stamped. 


J. L. M.—Thanks for the cutting. The method does 
not square the circle, it is not new, and we 
cannot waste space by its reproduction. 


D. L.—A very fair damp-proof lacquer, but too soft 
to stand wear long. A rub once a week with 
vaseline would probably be more effective. 


JAMES H. BATTEN.—You could probably obtain the 
publications you name, to order, of the Inter- 
national News Co. 5, Bream’s Buildings, E.C.4. 


A. PIPER.—It is a male specimen of the cockchafer, 
Melolontha vulgaris, a great nuisance to the pedes- 
a in the evening, and does considerable damage 

rees. 


ERNEST.—Heat the bulb of the thermometer, hold- 
ing it a foot above the flame of a candle till the 
two separated portions of spirit touch. Then let 
it cool, and the spirit will subside. 


MUCILAGE.—Dissolve 2 oz. of dextrine in 1 oz. of 
acetic acid and dilute with 5 oz. of water. When 
the dextrine is thoroughly dissolved, add 1 oz. of 
methylated spirit to the solution, and keep tightly 
bottled. i 


M. S. T.—If for a permanency, line the wooden 
sink with 5-Ib. sheet lead and have the angles or 
joints properly burnt off. If only for occasional 
or temporary use, well soaking the wood in hot 
-melted paratiin wax might suffice. 


H. P.—Dry cells cannot be profitably recharged. 
You can buck them up for a little longer by 
breaking open the sealing compound at the top 
and running in as much sal ammoniac solution 
as you can, but it takes a long time to soak in. 


| A. KELLY.—Dog kennels can easily be made of con- 
- crete, and far outlast wooden ones. Almost every 
garden, farm, and stable requisite can ‘also be 


made. We can send you “The Every-Day Uses 
of Portland Cement,” post free, for 5s., which will 
teach you how. 


OVAL.—Usually with an iron template; but small 
jobs like oval hammer-shafts can be -easily done 
on an ordinary lathe with a little practice. First 
turn your hammer-shaft round, then shift your 


tight-hand centre, say a quarter or half inch out. 


of centre, and go on turning. 


VEXATUS.—We have never tried it, but we believe the 

reservative of wood from dry rot, out of which 

r. Schwartz, an American, is said ‘to have made 

millions by it,” and who died in 1877, was: 1 part 

of oil of cassia, 1 part wood tar, and 1 part train 

oil. Three coats bad to be given on the ends, and 
both sides of the planks, etc. 


E. E.—It is not unlikely that the ready tearing of 
the joints asunder is due more. to the method of 
soldering than to the composition of your solder 
itself, which seems all right. Take care that as 
little solder as pocsible is put upon the joints, 
and that the laps are very narrow, 80 that not 
much solder can sweat between the edges of the 
tin. 

W. J. PaRKEeR.—Sorry, but our different correspon- 
dents are, we are sure, doing their best, and we 
doubt whether we could make things plainer. 
More letters are appearing which may possibly 
help you, but we fear by the time we have en 
all the space we can spare they will not -+have 
helped the many whose mathematics are but ele- 
mentary. l 

SHENFIELD.—The pitch of a note depends not only 
on its vibration-frequency as emitted from the 
-gource, but also on the velocity of the source 
relative to the hearer. When an express train 
dashes through a station whistling, notice the 
sudden drop in pitch of the note as soon as she 
is past. Some of us had too many opportunities 
of similar observation on flying bullets durin 
the war. ; 

ETONIAN.—No. The Mrs. Catherine Macaulay, whose 
“ History of England ” was published in 1771, was 
no relation of Lord Macaulay. She died`in 1791, 
was the wife of a well-known London physician, 
and a strons Republican. There is or was a statue 
of her in St. Stephen’s Church, Walbrook, and 
Mme. Roland is said to have stated that it was 
her great ambition “to be for France what Mrs. 
Macaulay was for England.” 


—____>-2 ee <__—_—_———___- 
USEFUL AND SCIENTIFIC NOTES 


Dirigible Frame Metal.—It is stated by 
the Scientific American that scientists in a 
Pittsburgh steel mill have discovered a 
formula, long sought by British and Ameri- 
can naval authorities, which the Germans 
used in the construction of frameworks of 
Zeppelin dirigibles. Hitherto nothing has 
been known of the composition of the alu- 
minium alloy used in the framework of Zep- 
pelins save that it was lighter than steel and 
of great tensile strength. It was determined 
that the strength of the metal lay in its 


treatment by heat, and scores of attempts - 


were made to determine the proper tem- 
perature. The scientists, however, have dis- 
covered something else, essentially Ameri- 
can, which will go into the new alloy. 


Cementing Soles and Heels to Boots.—Mr. 
G. E. Haldinstein, of P. Haidinstein and 
Sons, Queen Street, and F. Lee, Aylsham 
Road, both in Norwich, have patented an 
adhesive, particularly applicable for attach- 


| ing soles and heels to boots, consisting of a 


mixture of Venezuelan balata and Tumaca 
block balata dissolved in a solvent such as 
naphtha, preferred proportions being 15 parts 
of Venezuelan balata, 20 parts of Tumaca 
block balata, and 15 parts of naphtha. The 
balata is preferably cleansed by boiling in 
water and rolled into sheets, which are then 
combined in the desired proportions by knead- 
ing in steam and subsequently dissolved in 
the solvent. 


Galvanic Batteries.—A British patent has 
been granted to F. Böcker, 42, Prinzen- 
strasse, and A. Kichhoff, 158, Reichenberger- 
strasse, both in Berlin, for a battery con- 
sisting of carbon and zinc electrodes in an 
alkaline electrolyte in the form of paste, the 
depolarizer consisting of a permanganate, 
manganate, or manganic acid either alone or 
mixed with any other depolarizing agent. 
The permanganate, etc., may be used in solid 
or, fluid condition. In the former case, it 
may be contained in a textile sack arranged 
round the positive electrode. When used in 
vhe fluid condition it is contained in a porous 
cylinder. In an example, the positive elec- 
trode contains,the,depolariser in powdered 
form~and consists of a rod containing 2 parts 


: 
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- thickened with flour, etc. 


` fluid great care should be taken to pour the 


` Woodland Avenue. 
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of potassium permanganate and 1 -part of 
aphite. This is placed with a zine electrode 
in a 25 per cent. solution of caustic potash 


Removing Ink Stains from Negatives and 
Prints.—It is not often, remarks a correspon- 
dent of the British Journal of Photography, 
that a negative or print is damaged by ink, 

“but accidents will happen, and when they do 
it is very useful to know a good remedy for 
the mischief. Photographs are liable to this 
kind of accident when handled at the desk 
where ink is in constant use, while violet ink, 
as used for typing and copying, may get 
about on fingers and papers in a most annoy- 
ing way. Post cards are very often de- 
liberately inked with autographs, and ip copy- 
ing it is often desirable to remove the writing. 
A quick solvent is sulphuric acid. It should 
not be used stronger than cne part in four 
of water, and if diluted from a concentrated 


acid into the water and not vice-versa. At 
the strength of one in five, the acid is safe 
to fingers and photographs, and will remove 
ink without injury to gelatine or silver. There 
is no need to prepare a dishful, a spot or two 
applied with a small brush should be suf- 
ficient. A short wash afterwards is necessary. 


£60,000 Worth of Radium Expended.—The 
hearing was continued last Monday by the 
Royal Commission on Awards to Inventors of 
a claim by Messrs. Henry Hughes and Son, 
Ltd., of Fenchurch Street, London, in respect 
of a magnetic compass for use in aeroplanes. 
Counsel for claimants said all the discoveries 
of Mr. Hughes were available to competing 
manufacturing firms, and no royalties had 
been received, except 10s. on each of twenty 
compasses supplied by the British Government 
to the Norwegian Government. Mr. Arthur 
Hughes told counsel for the Treasury that the 


frm had lost a total of £5,080 worth of 


radium in experiments and manufacture, and 
they had used £60,000 worth of radium 
during the war. Lieutenant Alexander, chief 


. compass examiner at the Admiralty, said that 


many features of the Hughes compass were 
novel. There had been no known method of 
painting radium on the card to indicate the 
cardinal points and scale before Mr. Hughes 
introduced it. Counsel for the Treasury said 
that in the view of the Government there was 
no question that the firm had done very good 
work, and that they were, by their special 
position as probably the best compass makers 
in the country, perhaps the only firm who 
could have done it. The question was as to 
whether it was a case that came within the 
purview of the commission, and he. thought 
there was another course open to them in 
view of the commercial hardships from which 
they had suffered.—The Commission reserved 
their decision. 
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TERMS OF SUBSCRIPTION. 


PAYABLE IN ADVANOB. 


Gs. 10d. for Three Months, Js. 7d. for Six Months, 
and 16s. 9d. for Twelve Months, post free to any 
part of the United Kingdom. For the United 
Staten, 17s, or 4dol. 15c. gold; to France or 
Belgium. 17s.. or 28f. 80c.; to India. New Zealand, the 
Cape, the West’ Indies, Nova Scotia, Natal, or any part 
of the Australian Colonies, 17s. Monthly parts can be 
ant at subscribers’ option. Mr. Edward Pennock, 3609. 


Philadelphia, P., U.S.A., will receive 
sabseriptions for the United States at 4dol. 150., pay- 
able in advance, for direct transmission from thiag office. 
fhe subscription rates to Canada are:—Weekly num- 
dere: 19 months, 17s.. equal 4@dol. 15c.; 6 months, 
te. @4., equal Qdol. 70. Monthly parts: 12 months. 
las. 6d., equal Sdol. 680 Payable in advance. 


å limited number of the following bound volumes are 
still in stock, price 7s., post free 8s. in the U.K. or 
Sa. 4d. abdrosd:—Vols. LX.. LXVI. LXXII.. LXXIV., 
LYXV., LXXVI.. LXXVII.. LXXVIII.. LXXX.. LXXXI., 
LXXXII. LXXXIII. LXXXIV.. LXXXV.. CII.. OVI. 
OVIL. OVIII. CIX.. OX.. CXI.. and OIII. 


AD the other bound volumes are out of print. Bub- 
scribers would do well to order volumes as soon as 
Dpeszible after the publication of each half-yearly volume 
in January and July, as only a limited number are 
bound up, and these soon run out of print. Most of 
our issues can be had singly through any bookseller or 
wewsagent, or fram the office, price Sd., or post free 
4a. Qloth cases for binding THE ENGLISH MECHANIC, 


price Sa, post free Ss. gd. 


For Exchange, for Sale, Wanted, Addresses, 


fe ONE SHILLING for the first SIXTEEN WORDS and 
84. for every succeeding Eight Words—which must be 
prepaid. No advertisement will be inserted for less than 


and charged for. No Displayed Advertisements can appear 
in above columns. 


wards, 6d. per line. Displayed Advertisements on Front 
Page, 10s. 6d. per inch. Paragraph Advertisements, One 
Shilling per line. No Front Page or Paragraph Adver- 
tisement inserted for less than Five Shillings. 


the Publisher. 


the smount sent exceeds One Shilling, 
would be grateful if a P.O. could be sent, and not stamps. 
Stamps, however—preferably halfpenny stampe—may he 
sent where it is inoonvenient to obtain P.O.’s. 


3 p.m. on Tuesday to secure insertion in the 
following Friday’s number. 


Optical Mart. Mako, 


ADVERTISEMENT CHARGES. 


The charge for Advertisements in the columns headed 


Situations. 


ONB SHILLING. i 
The address is included as part of the Advertisement 


ORDINARY ADVERTISEMENTS (NOT DISPLAYED). 


s. 4. 
Thirty words . à nT ee 26 
Every Additional Eight Words we - 06 


Front Page, Five Shillings for the first 40 words; after- 


Rates for Displayed Advertisements on application to 


All Advertisements must be prepaid, and in cases where 
the Publisher 


Advertisements must reach the Office by 


All Cheques and Post Office Orders to be made payable 


to TEB STRAND NEWSPAPER OOMPANY, LIMITED. and all 
communications respecting Advertisements should be dis 


tinctly addressed to 
THB PUBLISHER, 
THE “ENGLISH MECHANIO,” 
. BFFINGHAM HOUSE, ARUNDEL STREET, 
STRAND, LONDON, W.O 


For Exchange. . 


Astronomical Telescopes Bought, Sold, or Er. 
changed. Send for details —WaTson AND SONS, LTD., 
818, High Holborn, W.C.1. 


The Reputation Firm Exchange or Buy Any- 
thing Optical. Write or call.—BRoaDHURST, CLARE- 
SON AND CO., 63, Farringdon Road, E.C.1 


Clarkson’s, 338, High Holborn. Second-hand 


Buy Sell, Excnange First- 
class Optical Instrumente. 


Witts, Opticians, 3, Buckingham Palace 
RoaD, 8.W.1. Victoria 8193. Optical Instruments for 
Sale and Exchange. See Sales Column for this 
week’s list. 

Exohange, }-pl. Cameo 00 Camera and 4 dark- 
slides; also V.P.K. Standard, for a V.P.K. with f/.7 


lens.—*‘ CAMEO,’ ENGLISH MECHANIC Otice, 1, Arun- 
del Street, Strand, W.C. ` 


For Sale. 


Reflecting Telescopes. Mirrors, Silvered by 
new method. More light and durability —G. 
CALVER, Manse, Walpole, Halesworth. 


Baker’s April Second-hand List contains over 
2,000 Optical, Scientific and Photographic Instru- 


ments.—244, High Holborn, London. 


64-Page Book about Herbs and How to Use 


Them, 2d.—TRIMNELL, The Herbalist, 144, Richmond l 


Road, Cardifi. 


Milling Attaohmonts, with Vices for Lathes.— 
CHR WHEELER MANUFACTURING Co., Lrp., Trench 
Crossing, Wellington, Salop. 


Silent Keyless Clook, English make; simplicity, 
reliability ; noiseless; no keys to lose, no springs to 
break; driving force constant; no -oil required. Price 
£2 103.—DanNISON, 26-28, Holborn. Viaduct, London, 
B.C.1. ’Phone, Holborn 2798. 


Waltham Watches.—Special offer of small pre- 
war stock at slightly over pre-war prices. Mostly 
high-grade movements, in silver, gold-filled, and 
solid gold. These watches are all new and in per- 
fect condition. Detailed list post free.—DENNISONS, 
Waltham Watch Depot, 26-28, Holborn Viaduct, 
E.C. 'Phone, Holborn 2798 Repairs to Waltham 
Watches by a trained staff; the best equipped in 
England. 


Ionised Tablets for middle age, prevent harden- 
ing of the arteries, swelling of glands, tendency to 
seizures.— Below. 


Ionised Tablets for Deafness, Insomnia, Enlarged 
Prostate, Rheumatism, Pilea, Catarrh, and al 
chronie ailments—THE LABORATORY, 62, Newport 
Street, Bolton. 


** Telescopes, Equatorial Adjustments, Figur- 
ing aná Silvering Mirrors,” 2nd Ed.. cloth, 8vo., 
5s. 6d.—BaNkS, 62, Newport Street, Bolton 


When writing, please te!! them that 
you saw it In the ENGLISH MECHANIC 


ins 
Be 


by specialists. 
port Street, Bolton. 


1,000,000 in stock. 
prices; approval. Catalogue 401 free.—Below. 


firewood bundles and firelighters. 
and 95s.; also Sawbenches, Bundling Wire, etc.— 
HILL AND HERBERT, LTD., Leicester. l 


Machines, 70s.; also Bundlers, 95s. 
utilised.—HILL AND HERBERT, 
Street, Leicester. 


ing works, drawing office, and laborato 
voted entirely to experimental engineering Secrecy 
guaranteed.—LEOPOLD WARD, B 
mood Place, Chalk Farm, N.W.1. Hampstead 76559. 


The Harley Chin Rest prevents mouth breath- 
during sleep—a prolific cause of disease.— 
Ow. ' 


The Harley Chin Rest. Highly recommended 


b9., post free —Laboratory, 62, New- 


Mioroscopea, Accessories. and Splendid 


SLIDES for Sale.—CLARKB AND PAGs, 28, Thavies Inn, 
‘Holborn Circus, E.C.1. 


Scientific, all subjects. 
Second-hand and new; lowest 


EBooks! Technical, 


Books Bought. Best prices given.—FOYLes, 


121-125, Charing Cross Road, London. 


Blattis is the only absolutely efficient remedy 


for exterminating cockroaches and blackbeetles. The 
Editor recommends it. 
tin, post free, from Howarrtss, 471, Croeksmoor, 
Sheffield. 


Is. 9d., 38., or 5s. 6d. per 


Frofitable Spare Time Employment, making 
Machines, 70s. 


Australian Opals.—Direct from Australia. Rare 


“ Black” Opals, beautifully intermingled red, blue, 
green colouring. Descriptive price-lists free. 
spondence invited. World-wide connection —NORMAN 
SEWARD, “ Optical House.” Melbourne, Australia. 


Corre- 


Spare Time 


Employment with Firelighter 
Waste materials 


LtD., Great Central 


Experimental Work.—My tool-room, engineer- 
ry are de- 


8c., A.C.G.I., Har- 


Free.—Pocket Rubber Stamp of your name anà 


address; also particulars of money-making spare- 
tme work.—Agency Dept., RicHroRp’s, Snow Hill 
ondon 


D. J. Smith and Co., Ltd., 58, Compton Street, 
E.C., make al] kinds of spare parts and carry out. 
all classes of motor and engineering work repairs. 


Chasing Arm Lathes, Brass Finisher’s Lathes,. 


Lathe Head Stops, Drilling Machines, Enamel 
Oven, Drying Stoves, Air Compressors, G 
ing Machines, etc. Sp 


ling 
lass Polish- 
offer of above surplus 
machinery. Lists ,om application. Viewed at 
Barnet Works.—W. WATSON and Sons, Ltd., 313, 
High Holborn, London, W.C.1. F 


Save tho Cost of erecting. Build your own Lathe. 
We supply complete machined parts of a_ 3}-in. 
centre Sliding, Boring, and Screwcutting Lathe, 
either bench or treadle. Send stamp for Booklet X. 


—S. HOLMES AND Co., Engineers, Bradford 


Polarizing Objeots, Crystals of Coumarin,. 
Quartz Crystals, in Motion, 2s. each.—NoRMAN, 13, 
Alvington Crescent, Dalston, E.8. 

Market-workers, Pitohers, Crokuses, and 
Beginners.—Side-line, sells itself. 4s. earns £$ 
weekly. Particulars and sample, ls. (refunded).— 
JL ES (Dept. E.M.), 11, Mawbey Street, London, 


Astronomical Telescopes—Special offer at 
great reduction. Write for new list, the prices will 
surprise: you, and cannot be repeated. To every 
purchaser of a telescope an excellent hook on 
astronomy is given away free.—MackeTT, Optician, 
Tunbridge Wells. l 

Bad Teeth Look Awful jn your mouth. If you 
have any, fill them with our painless treatment. 
Price, complete, 2s. 6d. P.O., post free.—B. LOONAN 
(Dept. 5), Strand Street, Athlone, Ireland. Thou- 
sands delighted. Stops teeth paining. 

Witts, Opticians, 3, Buckingham Palace 
ROAD. ’Phone, Victoria 8193. : 

New and Second-hand Instruments for Gale 
and Exchange. 


5 x 4 F.P. Kodak, R.R. lens, £4 4s. 

No. la Autographio Junior, £3 15s, 

Tripod, 8s. 6d. i 

Zeiss 3} in. Wide Angle Lens, £1 7s. 6d. 

Zeiss Prism Binoculars, x8, £8 5s. 

Voigtiander Prism Binoculars, x8, new, £8 I0a 

Dacre Prism Binoculars, x12, new, £14. 

23 in. Sporting Telescope, £5 5s. 

Second-hand Microscope, rotating stage, 2 eye- 
pieces, 2 objectives, bull’s-eye condenser, £12 6s. 

Second-hand Society of Arts Microscope, 1 
eyepiece, 1 objective, £4 6s. 

1g in. Tourist Telescope, £3 10s. 

1 5/16 in. Marine Telescope, £3 17s. 6d. 

3 in. Astronomical Telescope, £12 10s. 

Binocular Telescope, x9, £4. 


Watch Aneroid, 6,000 ft., compensated, £1 10s. 


Microscopical Slides—Large variety all’ sub- 
jects few pence cach. Highest quality. List ang 
sample free.—Below. 


Real Radium Slide—Perpetually ecintillating. 
Wonderful and fascinating. Price unprecedented. 
2s, 9d.—GRAY, 40, Grange Road, Lewes. 


Telescope Work, Mirrors, Silvering, Repairs. Gre- 
gorian speciality. Lens-mirror Telescopes. General 
improve:nents.—G. WHITTLE, 166, Longmoor Lane, 
Liverpool. / 

Brew Your Own Beer, Mi er pieter (intox.). 
Cost 2s. for 4 lons. Instructions by brewer, 
ls 2d.—J> Scar Walton House, Harrison 
Street, Manchester. 


‘finder, day and 4 a 
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45 x 107 mm. Verascope, pair R.R. lenses, 
T. and I. shutter, changing-box for 12 plates, 
perfect changer, £6 6s. 

Davies Astro. Telescope, 2) in. O.G. star- 
finder, rack focussing, 5 astro. eyepieces, 
mounted on mahogany garden stand, with top 


£14 15s. A 
Pair 12x Krauss Prism Binoculars, squat. 


model, 30 mm. 0.G. eyepiece focussing, in new- 
condition, and case, £12 17s. 6d. ` 

10x Leitz Prism Binocular, 60 mm. 0.G. 
eyepiece focussing, bending bar, and , solid 
leather case, £15. : 

9x. Goerz Army Trieder Prism Binocu- 
LARS, central screw and eyepiece focussing, bend- 
ing bar, and leather case, £7 7s. : 

Dallmeyer Telescope, 1} in. 0.G., pancratic 
eyepiece, magnifications 10x to 15x, complete in 
wood case, £3 10s. 

}pl. Ralli Fooal-plane, Aldis anastigmat 
lens f./6, focussing mount, focal-plane shutter 
1/10 to 1/1,000 part and time, 3.slides, film-pack 
adapter, £6 12s. 6d. 

Leitz Microscope, on horseshoe inclinable 
stand, coarse focussing for micrometer screw 
fine adjustments, substage, Abbe and iris, with 
focussing adjustment, 3 eyepieces, 3 Leitz ob- 
jectives, ?, 4, and 2/12 oil immersion, N.Ap. 
1.80, and case, £18 18s. 

Tourist Telescope, 2 in. O.G., 3-draw oxidised 
tubes, covered brown leather, pancratic eye- 
piece, magnifications 25x to 40x, complete, sling 
caps and strap, new condition, £6 5s. 

3-Draw Pooket Telescope, plated tube, 
morocco-covered, sunshade, 1} in. OJG., and 
caps, £1 7s. 6d. 

Beck Star Mioroscope, inclinable stand, slip 
tube coarse and screw fine focussing, draw tube, 
eyepiece, objectives 1 in. and 3 in., and case, 
£4 7s. 6d. 

Leitz Microscope, Stand IV., coarse and fine 


and case, as brand new, £11 5s. 

Edinburgh Pattern Microscope, inclinable 
stand, rack and pinion coarse and micrometer 
screw focussing, rack and pinion substage, Abbe 
condenser and iris, double nosepiece, 2 eye- 
pieces, objectives Zeiss 3 in. and Leitz } in, 
and case, £18. 


WIRES: “FILMS, 
FLEET, LONDON.” 


giving universal motions, complete with case, — 


focussing, 2 oculars, objectives Nos. 3 in., $ in., 
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P.C. Folding Klito, achromatic. lens, T.B. 
and I. shutter, focussing adjustment, 3 dark 
slid''s, £? 5s. 

No. la O.P. Folding Pocket Kodak, achro- 
matic lens, time and instantaneous shutter, day- 
light loading for film 44 x 2}, £2 2s. 

}-pl. Watson Alpha, Watson R.R. lens f./8, 
T.P. shutter, rack and pinion focussing, swing 
back, 1 double dark slide, £4 4s. 

Pair 12x Salex Prism Binoculars, central 
screw focussing adjustment, bending bar, and 
leather case, £7 10s. 

Pair 12x Krauss Stereo Prism Binoculars, 
squat model, 30 mm. O.G. eyepiece focussing, 
new condition, and case, £12 17s. 6d. 

Pair 10x Voigtlander Prism Binoculars, 
50 mm. O.G., very illuminous glass eyepiece 
focussing, bending bur, and case, £16 


NEW ISSUE OF 
BARGAIN LIST 


POST FREE. 


‘Send P.G. for a Copy, Dept. M.. 


Pair 10x Leitz Prism Binooulars, 50 mm. 
0.G., eyepiece focussing, bending bar, and solid 
leather case, £15 

Pair 9x Goers Army Trieder Prism 
BINOCULARS, central screw and eyepiece focus- 
sing. bending bar, and leather-covered, £7 7s. . 

Microscope, on horseshoe stand, inclinable, 
rack focussing, very large stage, 3 in. x 7 in. 
ore objective 4 in. dividing and case, 
S. f 

Swift Student’s Microscope, on tripod foot, 

rack and pinion coarse and micrometer screw 
fine focussing, Wright finder on stage, double 
nosepiece, 2 eyepieces, objectives 3 and 1/6, 
and case, £12. 
, Microscope, inclinable, rack coarse and screw 
fine focussing, double nosepiece, objectives 1 in. 
and 3 in., eyepiece, bull’s-eye condenser, line 
bow, and case, £6 10s. | i 

Steward’s Lord Bury Telescope, 3-draw 
oxidised tubes, sunshade, morocco leather- 
covered, 1$ in. 0.G., sling caps and strap, £3 3s. 


90-94, FLEET STREET, E.C.4. 


cd Š Cd 


Jury 29, 192i. 


City Sale & Exchange 


Eoss Microscope, English model, 10 in, tube, 
rack and pinion coarse and micrometer screw 
fine focussing, mechanical stage, dustproof 
triple nogepiece, swhstage, Abbe condenser and 
iris, 2 eyepieces, objectives 1 in., 4 in., 4 in., 
and 1/12 oil immersion, a bargain, £17 17s. 

Microscope, on solid base, slip tube focus- 


ones. eyepiece: 2-power Objective, and case, - 
£1 A . 
3 in. Cooke Box Sextant, best finish 


throughout, silver arc and vernier reading to 
1 minute, complete telescope and dustcap, as 
new, £4 Lis. 

Pocket Aneroid, watch size, compensated, 
gilt case, best French make throughout, scaled 
to 8,000 ft.. and case, £2 7s. 6d. 

Thermograph, Jules Richard sclf-recording 
thermometer, fitted eight-day clock, 3} in. dia- 
meter, cylindrical drum, which carries chart 
showing week’s record in all weather, metal 
case, £7 1s. l 

6 in. Surveyor’s Compass, by Cail, New- 
castle, four -folding sights, two levels, engraved 
arc on white metal, with fine screw adjustment, 
and vernier, 4 levelling screws, fitted with tele- 
scope, rack and pinion focussing, complete in 
solid case, £5 10s. 

Heath 7 in. Sextant, bell pattern, Mark 
III, Class A Kew certificate, silvered arc and 
vernier reading to 10 seconds, 4 eyepieces, sun- . 
glasses, all complete, in solid walnut case, in 
brand new condition, £15. 

Bruce 6} in. Sextant, silver arc and vernier, 
reading to 10 secs., 4 eyepieces, star blink, 
erecting and inverting, complete in solid maho- 
gany case, in good order, £7 7s. ; 

4} in. O.G. Clear Astro, Telescope, star 
finder, rack and pinion focussing, 2 astro. 120x 
and 80x and 1 terrestrial 45x eyepieces, in fine . 
order, £17. 

3-Draw Telescope, l$ in.' O.G., magnifica- 
tion 25x to 40x, sumshade, oxidised tubes, brown 
leather~covered slings, caps and straps, as new, 
£4 10s. 

8-Draw Pocket Telescope, 1$ in. 0.G., brass 
‘tubes and case, £1 10s. 

Westley Astro. Telescope, 34 in. O.G., rack 
and pinion focussing, steadying rod, star finder, 
3 astro.’ and 1 terrestrial eyepieces, mounted 
on heavy solid brass claw table stand, com- 
plete in mahogany case, £21. 


*Phone, 
CITY 6981. 


Prismatic Binooulars! by all the leading makers. 
Write for special holiday list of bargains.—BRoAD- 
HURST, CLARKSON AND CO., London. 


Tourist Telescopes!! List free upon request. 
ur 25x Telescope, 70s.; 40x, 95s.; and the Super 
Telescope, 60x, £12 103. Delivery from — 
BROADHURST, CLARKSON AND CO., London. 

_ Telescopes and Prismatic Binoculars Cleaned, 
Repaired, and Adjusted. Lowest terms. Prompt at- 
tention. BROADHURST, CLARKSON AND COo., London, 
E.C.1. 

‘Astronomical Telescopes!! The marvel of the 
world: Cur 3 in. Standard Telescopes, ccmpiete with 
eyepiece, £6 103.; 2} in. ditto, £5 58:; 2} in., £4 5s. 
—-BROADHURST, CLARKSON AND Co.; London. 

3 in. Star Boy Telescope! Ideal look-out glass 
for seaside or country. Also fitted for astronomical 
use. Complete, £11. Worth £15 15s.—BROADHURST, 
ACLARKBON AND CO., ‘London. 

4} in. Reflecting Telescope; by “ Irving,” steady 
rod, garden stand, finder, 2 E.P.’'s, £7 7s.; Observing 
«Chair, by ‘‘ Burnerd,” 45s.—Below. 

22 in., by Jones, mounted on table stand, star- 
‘finder, day and astronomical eyepieces, In case, 
£10 10s.; 22 in. Dollond, mounted on garden stand, 
‘universal slow motions, telescopic steady rods, star- 
ronomical eyepieces, Im case, 
£18 10s. Cost £50.—BROADHURST, CLARKSON AND Co., 
»83, Farringdon Road, London, E.C.1. 

Lerebours and’ Secretan, on Donte ana A 
- den stands, finder, steady rods, 3 astronomica! an 
.day eyepieces, in case, £20. Cost more than 
.double.—BROADHURST, CLARKSON AND CO. 

3} in. and 4 in. Premier Telescopes, complete, 
as list. Immediate delivery.—BROADHURST, CLARKSON 
AND CO., 63, Farringdon Road, London, E.C.1. 


in. Cooke Telescope, eet aiilreags mounted, 
-with clock, all in excellent condition. On view.— 
BROADHURST, CLARKSON AND CO. Exchanges made. 


Chemical Balance, by Townson and Mercer, with 
- weights 100 G. to 20 MG., 50s. ; Air Pump, by Baird, 
and Tatlock, 21s. As new.—BROADHURST, CLARKSON 
AND Co., London. 

Everything Optical. Microscope list post free. 
Fine stock of second-hand Objectives, 3 in. to 1/16, 
<by all makers. State requirements.—BROADHURST, 
CLARKSON AND COo., 63, Farringdon Road, E.C.1. 

When You Come to London make a point of 
„calling at Telescope House. Everything optical. 
: We shall be pleased to show our stock.—BROADHURST, 
. CLARKSON AND CO.—over 100 years reputation—63, 
Farringdon Road, London. 


Microscopical.—_} Crouch Objective, x6. Swift 
- projection eyepiece, in good condition, £1 each for 
~quick sale—10, Mitcham Road, Seven Kings, Essex. 


Microscopes :— 

Watson’s F.E.S. Microscope, compound sub- 
stage, 2 eyepieces, 2 objectives, Abbe nosepiece, case, 
£27 10s.—Below. 

I.M.S. Swift Microscope, 8 eyepieces, 3 objec- 
tives, mech. stage, Abbe, substage, case, £36.— 
Below. 

Zeiss 4a Microscope, 2 eyepieces, 2 objectives, 
nosepiece, Abbe, substuge, £22 10s.—Below. 

Optical Instruments :— 

New List of Second-hand Astronomical and Port- 
able Telescopes, Prism and Galilean Binoculars, 
Drawing Instruments, etc., just published, gratis on 
application to:— 

W. Watson and Sons, Ltd., 313, High Holborn, 
London, W.C.1. 

Machinery :— 

Chasing Arm Lathes, Profiling Machines, Lathe 
Headstocks, Belts, Air Compressor, ete., for Dis- 
posal. List on application. 

WwW. Watson and Sons, Ltd., 313, High Holborn, 
London, W.C.1. l 

Webb’s Micro. Engravings, two only, igram 
and Proverh, 38. gach.—Below. ee 

Zeiss Oil Immersion Paraboloid, with iris, as 


now, 70s.; Zeiss 24 mm. Apochromat, 250 mm. tube, 
£8; 4/10 mm. Wray, 25s.—Below. 


Watson’s “H” Edinburgh Student’s Bac- 
TERIOLOGICAL OUTFIT, as new, £42; Large Binocular 


Microscope, by Smith and Beck, with numerous ob- 
jectives and accessories, £20.—BROWNING, 37, 
Southampton Street, Strand, W.C.2. 


£4-£3 Weekly may be easily earned, any sex, 
introducing two everyday necessities. Quick sellers 
whenever introduced. Experience and capital un- 
necessary. Every assistance given. Demonstrative 
literature liberally supplied. Full particulars and 
samples, ls. 6d.—M. L. and L. TOUMAZEAU (N. 5), 11, 
Macfarlane Road, W.12. 

Blectric Motor Centrifugal Pump, gas en- 
gine, drilling machine, lathe,.7 in. centre, ete., for 
sale or exchange.—SMITH, 60, Bath Street, Poplar. 
’"Phone, East 1540. 


Binoculars, Stereo Prismatic 8x, 20 gn. model, 
wheel and eye focus, bending bar, large and bril- 
liant field, very powerful day and night vision, com- 
plete with saddler-made case and strap, bargain, 
£4 15s. Approval willingly —EaGLE CYCLE Co., Bir- 
mingham, 

Engineers’ Overalls at less than maker's prices. 
Strong, fast dye. Blue or brown. Jackets or trousers, 
53. 3d.; bib overalls, 5s. 6d.; boiler suits, 8s. 6d.; 
carriage 9d. extra. Orders over £1 carr. free.—S. 
SIEDMAN, Dept. M., 18, Peru Street, Higher Brough- 
ton, Manchester. 


\ 


———————— 


Powell and Lealand No. 2 Microscope, 
bino. and monocular tubes, mech. stage, rack focus- 
sing and centring sub-stage, achro. condenser, para- 
boloid, spot lens, 3 oculars, and case. Wanted 
good Portable Micro. and Large Binocular Micro. 
BULLIVANT, 62, St. Maur Road, Fulham. 


Jones and Shipman Vertioal High Speed 
DRILLING MACHINE, all ball-bearings, bench type, with 
sliding head, fast and loose pulleys; perfect condi- 
tion; to drill up to 3} inch. Bargain, £6.—3A, Cecil 
Road, Acton, W.3. 


Small Vacuum Pump, by Griffin, Gauges, 
Vacuum, and Pressure Copper Strip, Electrolytic flat 
section .895 in. x .19 in. amd .775 in. x .3 ìn., En- 
gineers’ Drills, Taps, etc.—IMBERCOURT ENGINEERING 
WORKS, Imber Court, East Molesey. 


Special Microscopical Slides, Freshwater Poly- 
zoa, mounted true to life, Alcyonella, Cristatella, 
Lophopus, and Plumatella, either of tha above, 
1s. 3d.; four slides 43. 3d., post free.—DARLASTON, 
81, Freer Road, Birchfield, Birmingham. . 


Astronomical Telescope, English make, covered 
in brass, 63 object glass, massive tripod, counter- 
weight, covered in brass, eyepieces, etc., complete. 
Can be seen working.—TELESCOPRE, 86, Poets’ Corner, 
Margate. 


wood, F.B.I.B.A. 6d. “The ‘ 
Shift of Hours Worked Calculating Oard,” Ja. a 
Sea Power,” by Archibald Hurd, ls. “ Aeroplane Oon- 
atruction,” by Sydney Gamme, . “TNT. 8 All 
About It,” by G. Oarlton Smith, B.S., 3s. “ Inhabited 
House Duty and the Laws Thereon,” by W. E. Snelling, 
10s. “ Zooms and Spins,” by “ Rafbird,.” 2s. 6d. “The 
Origin of the Forms of the Earth and Planets,” in 
French, by M. Emile Belot, 10s. ‘‘ Spring Time Essays,” 
by Sir Francis Darwin, F.R.S., 6s. “ The law 
of Oheokweighing, by J. H. Cockburn, 5s. “ Factory 
Management Wastes,” by James F. Whiteford, 
“ Bxramples in Heat and Heat Engines,” by T. Peel, 
M.A.. 3s. “The Housing Problem: Its Growth, 
Legislation, and Procedure,” by John J. Olark, M.A., 
F.8.8., 15s. “ Aviation,” by Benjamin M. Oarmina, 6s. 
“ Domestio Architecture in Australia,” with 47 plates, 
10s. “ Eleotrical and Other Engineering Oontracts,” b 
W. Kennedy, LL.B.. Barrister-at-Law. 65s. i Oot 
Mining and the Coal Miner,” by . F. Bulman, with 
many illustrations, 334 pp., 10s. ‘‘ Metals in Airoraft 
Oonstruction,” by Wilfred Hanby, 3s. ‘‘Man and His 
Buildings. | by T. S. Atlee, A.R.I.B.A.. a plea for 
the revival of the Guild spirit of the past, 3s. 6d. 
“ Viotoria History of the Oounties of ' 
Parts 1 and $3, Herts,” 10s. ‘“ Air 
Theory and Experiment,” by A. Fage £1. “The Motor 
Manual,” 23rd edition, 8s. “The ficiency of Pumps 
and Ejectors,” by E. O. Bowden Smith, 10s. “ British 
Standard Forms of Notched Bar Test Pieces,” 
ls. “ʻA Second Course in Mathematics for Teoh. 
nical Students,” by P. J. Haler and A. M. Stuart, 
4s 6d. “ Model Aoroplaning.. by V_ E. Johnson, 
10a. :“ The Science of Ventilation and Open-air Treat 
ment,” 295 Dp., Electric Lighting for Cycles- 
and Motor-cyoles,” Harold H.. .. Oross, 8a. 
" Asphaite and Allied Substances,” by Herbert Abra- 
10s. ‘‘ Reinforced Concrete,” by - Noble 


Y 


ota 


ironwork. however, much desired, 
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METHODS OF JOINING IRONWORK 


By A. W. J. 

Both wrought and cast iron needs join- 
ing at times, and there are several ways 
of so’dealing with each, some right-and 
others wrong. Even old hands make mis- 
‘takes at times, occasionally through try- 
ing conscientiously to improve matters. 
For instance, two artistic wrought-iron 
grilles, designed by the writer, Were 
ruined by the workman who, having been 
impressed by thé need for fixing the parts 
very strongly together, brazed them and 
‘killed every kit of art in the job by 
‘making the finished product look like 
‘mere castings. 

Continuing from this point it may be 
said that no wrought ironwork in which 
there is the smallest consideration for the 
art side of the matter should ever be 
‘brazed together. ‘While there may be 
‘much art in brazing properly any metal, 
it is mainly a mechanical process, and is 
not akin to the joining of wrought iron- 

work by welding, for example. There 
are occasions when brazing in such work 


may be winked at, as in the making or| 


fixing of a frame for a lock on a gate, yet 
the good smith will obviate the necessity 
‘for the brazing or the wink. 

Hammer welding, riveting, screwing, 
and. clipping are all legitimate methods of 
joining wrought ironwork. The last is 
frequently very indifferently done, and 
‘gets that style of fixing together a bad 
name, Where clips are put on without 
regard to the appearance of the whole 


piece of work, they are apt to become an 


avesore and spoil the job. Their proper 
use is, not only to hold together the parts, 
‘but to form a feature ef the design if 
possible, and in no case to detract from 
its artistic effect. 

One advantage of the clip or collar is 

lost when. put on cold and without welding 
together. On cheap, showy jobs of light, 
section metal this is frequently done, and 
proves most unsatisfactory in a short 
“time. If a collar or clip is made and 
heated to a bright red and immediately 
welded on, it contracts as it cools and clips 
the parts together very tightly. Some- 
times advantage is taken of this property 
of metals to shrink to make a collar 
welded together complete. After heating 
to redness it can be slipped over the parts 
in some cases, and ‘after cooling is found 
to hold the whole together rigidly with- 
ont anvthing further being done. 

At times welding on a portion of wrought 
is 
impossible ; clips are out of the question. 
and riveting is prevented by the shape of 
the piece in that particular place, or 
through the close proximity of an adjoin- 
ing part not allowing space to use the 
hammer. In such cases only brazing or 
screwing can be done. Dismissing the 
former, objection may be taken to screws 
that thev work loose in time. 

Screws for wrought ironwork are of 
various kinds, and include grubs, half 
rund and countersunk heads, and some- 
times the two latter combined. Generally. 
where permissible, ball-head screws are 
nsed. but these often interfere with the 
desien. In a case like that just cited 
ahove either gort may be used to discretion. 
but to overrule the obiection to working 
lonse the countersunk is better than the 


crub, for if the iron at the back is slightly 


countersunk first, the screw, after it has 
been driven properly in, can be riveted 
over and made auite immovable. This 
makes a very good joint.. 


are occasions’ when there is no 
space even to get a screw-driver to work.. 
and the conditions being the same other-. 


ee 


fractures are likely to occur. 
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wise, the best thing to do is to use a 
countersunk rivet and treat it in the same 
way. 

Generally, riveting can be done on one 
side or the other, and in such cases the 
situation is saved by using a screw or rivet 
in this way. On finely shaped scrolls both 
ball and thalf-round heads are very apt to 
mar the general symmetry of the whole, 
and then the countersunk screw or rivet is 
useful. The grub is not much used in 
wrought tronwork, but it is handy at times 
in certain awkward places. 

Welding of parts is the ideal to be aimed 
at in ornamental wrought ironwork, and 
although this is often a counsel of per- 
fection, it should never be lightly dis- 
carded for other methods. In the best 
work it never is, when at all practicable, 
but in cheap, “slop ’’ stuff ‘‘ anything will 
do,’’ and that is the difference between 
good and bad work. In ordinary mechani- 
cal work the superiority of the weld as a 
means of joining wrought iron is every- 
where recognised, hence the widespread 
use .of the newer forms af welding with 
acetylene, oxygen, etc. 

These methods of welding make true 
welds as much so as does the smith on 
the hearth and anvil, the only difference 
being that in the place of the force of the 
hammer that of pressure is used. Never- 
theless, the result is a true weld in con- 
tradistinction to some similar processes 
where a solder is used. Often this is only 
a rod of the same or a similar metal, but 
it forms a kind ‘of soldering or brazing 
agent notwithstanding. Such means of 
brazing are, however, very useful, as in 
the case of cast-iron goods, which used to 
be looked upon as hopeless if cracked or 
broken. 

Now, thé brazing or fusing of cast-iron is 
an everyday performance, and it is claimed 
that the join is often the strongest part of 
the whole. In these jobs the brazing bar, 
or solder, as it may be called, plays an 
important part. It should be of good 
quality ferro-silicon to ensure a satisfac- 
torv join free from brittleness. In the 
case of plates or large surfaces, care must 
be taken to allow of only gradual cooling 
in an atmosphere free from draughts, or 
This is 
always a trouble with soldering, or weld- 
ing, cast-iron in such forms. 

Ordinary brazing of iron with a solder 
made of two parts copper to one part of 
zinc will stand a good strain, and even 
hammering and twisting. The flux is im- 
portant, however, and this should be pure 
calcined borax. Equally important is the 
absolutely perfect cleaning of the parts to 
be joined. More failures come from this 
than from anything else. It is quite diffi- 
cult to impress this on some workmen, and 
especially the danger of finger-prints on 
the cleaned surface. 

Soft soldering of iron is useful to stop 
leaks, but is of no account for joining 
parts that have to bear any strain. Still, 
there are hundreds of jobs for which such 
uniting agents as tinmen’s solder is of 
great utility. In this work zine chloride 
is the flux most in use, sometimes with 
the aid of powdered resin. or salammoniac 
in addition. In the case of large edges to 
be joined or sheet metal parts, it is as 
well to carefullv tin the edges beforehand. 
With these the blowpipe is a necessity, but 
for small jobs the soldering bit is the 
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not 
get- 
un- 


are free from trouble, but it does 
usually arise from any difficulty in 
ting a good firm join, and that is 
doubtedly a great advantage. 

Often (not always, though) the smith 
had himself to blame in the old style 
welding. Conservatively, he held on to 
his silver sand in season and out. Lat- 
terly this became of little use in the case 
of some of the new sorts of iron and steel 
put on the market. Variation and de- 
velopment were necessary, and some- 
smiths have hardly woke uv to the fact 
yet. 

Here is a recipe for a welding sand 
that will give satisfaction with most 
modern irons and steels. Take common 
pit chalk and pulverise it well in a mor- 
tar. To this. add a similar quantity of 
fused borax and half as much carbonate 
of soda. Mix them, and grind them up 
a little more with the pestle and then 
put in silver sand equal to four times the 
bulk of the other ingredients and stir 
well together. Use in the same way as 
ordinary sand, only less of it will be 
necessary. 


mr 4 6 @ << —___—_ 


SHERBURNE WESLEY BURNHAM.* 


By E. E. BARNARD. 
(Concluded. ) 

I recall an experience that we had at 
the time of one of the Presidential elec- 
tions. The voting place was at Smith 
Creek, some 2,000 ft. below the summit. 
Mr. Burnham suggested that we go down 
and vote. A canvass of the situation 
showed that he would vote the straight 
Republican ticket and that I would vote 
the straight Democratic ticket. Notwith- 
standing that we would thus mutually 
cancel each other’s vote, he thought we 
should do our duty anyway and go and 
vote. It was a very short and easy jour- 
ney down the slopes of Mount Hamilton 
to the hotel at Smith Creek, though it was 
seven miles by the stage road. But Mr. 
Burnham thought we should make a plea- 
sure trip of it, and suggested that we 
descend into Sulphur Creek canyon to the 
south of the observatory and wander 
through this canyon to the confluence of 
Sulphur Creek with Smith Creek and 
thence down Smith Creek to the voting 
place. It was quite a journey and, 
though delightful, was in some respects a 
difficult one, for there were some dangerous 
points to be negotiated. Nevertheless, 
after many stops to photograph beautiful 
spots and to climb around precipitous 
corners, we got there all right just as the 
polls were closing. While we were con- 
gratulating ourselves on the fact that we 
were in time we were notified that we could 
not vote, as neither of us had registered. 
We then turned around and began the 
tedious ascent of the movntain, feeling 
satisfied that we had at least done our duty 
and tried to save the country once more. 

Another experience of ours in the moun- 
tains I will never forget. In October of 
1888 Mr. Burnham wished to make a 
distant photograph of the Lick Observatory 
from the south. The only point from 
which this view could be made was from 
Mount Santa Ysobel, a mountain as high 
as Mount Hamilton and separated from 
it, to the south, by a canyon some two 
thousand feet deep, through which mans 
the smell but beautiful stream called 
Sulphur Creek. To get this picture we 


’ 


most handy as a rule, and then this must| decided to make an expedition to this 


be well tinned first. 

Before concluding this article it mav be 
said that in the newer methods of welding 
iron no flux is necessary. This sounds like 
easy work to those who know some of the 
fluxes used in the older styles of metal 
joining. So it is. Not that the new ways 


mountain. We were to cross the canyon 

= Our own brief notice on p. 198 of our issue of May 
27 last mnst have been regarded as verv inadequate, 
and the above memoir sent tous by Mr. E. E. Barnard, 
reprinted from Popular Astronomy, will, we know, 
be rend with the crentest interest by very Many 
readers mindful of their many obligations to one of 
our oldest and most indefatigable contributors In past 
years. . 


26 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 12941. 


Ave. 5, 1921. 


that afternoon and camp that night in an 


open and level space, free from chaparral, 


in a grove of trees near the summit of 
Ysobel, and near which we were told was 
a spring that would give us fresh water. 
So, in crossing, we took with us from 
Sulphur Creek only enough water to make 
coffee. The party consisted of four, none 
of whom had ever been to Ysobel before. 
The night was brilliant with a full moon 
and the grove was an ideal place to camp. 
We arrived just, at dusk and startled a 
group of deer. which were enjoying the 
delights of the beautiful spot. But they 

quickly disappeared when the janitor (who 
' was one of the party) fired a couple of 
futile shots at them. In this romantic 
spot we enjoyed our supper to the fullest 
extent. Part of the supper consisted of 
ha:- which was rather salty. Soon after 
supper the ham set us to work to find the 
spring which we knew must be somewhere 
near. We sought for it in the moonlight 
but could nct find it. That night we were 
pretty thirsty. but we lay down and tried 
to forget it in sleep. It is difficult to forget 
things, even in sleep, when one is very 
thirsty ! 

The next morning our thirst was greatly 
increased and we sought eagerly tor the 
‘ spring, but could not find it. As Mr. 


Burnham wished to get cn early view of | 


the observatory from the summit of Ysobel 
we stopped the quest and hastened on. 
. There had once been an ancient trail here, 
but it was now so overgrown that it was 
easily lost, and we were soon beating our 
way through the dense chaparral, which 
rose nearly to our shoulders and with its 
jagged and thorny branches tore clothes 
and scratched flesh to a maddening extent. 
` Mr. Burnham, with his camera held high 
above the chaparral, beat his way ahead 
and finally appeared on a high jutting 


rock from which he could see the lay of | 


the land. From this point of vantage he 
directed us to the open spaces, which often 
occur in the chaparral, until we were free 
on the summit. Having secured his photo- 
graphs, and as our thirst was now con- 
suming us, we decided to make all haste 
` to reach Smith Creek, where we could get 
' water. The sun was beating down strongly 
upon us, and we were perishing for a drop 
of water. More struggles through dense 
chaparral. which tore our clothes and 


' retarded our progress; more stops for 
photographs. 


Creek far below us which only aggravated 
our thirst, but our destination was Smith 
Creck which had more water in it! After 
this experience I can better understand the 
horrors of shipwrecked sailors, dying of 
thirst with “ water, water éverywhere, nor 
any drop to drink.” Mr. Burnham picked 
up acorns which were plentiful under the 
oak trees, advising us to chew them, as 
they alleviated his thirst, but I got no 
satisfaction out of them. 

When finally at about five o’clock we 
reached Smith Creek we immersed our 
entire heads in the cool refreshing water. 
My mouth was so dry that my tongue 
rattled about in it. Mr. Burnham, who 
was also sadly in need of water. suffered 
less than the rest of us. Perhaps the 
acorns after all had helped him to with- 
stand the terrible thirst. The clothing of 
one of the party was so badly torn that 
it would not do for him to be seen at the 
Smith Creek. hotel, which was reached a 
little later. Mr. Burnham went on to the 
hotel while the torn and ragged one hid in 
the background until he returned with a 
paper of pins and fixed him up, after 
which the damaged one passed even the 
criticism of the stoppers at the hotel. That 
night we were all too exhausted to walk 
back up the mountain as we had intended 
to do, so we were glad to be taken up the 


Sometimes we got tantalis-. 
ing glimpses of bright water in Sulphur 


seven miles in a common carryall or light |. 


wagon. After several days when we had 
recovered our spirits we spoke of it as a 
most memorable experience which we 
would not have missed for anything, and 
doubtless Mr. Burnham would have been 
willing to suggest to perishing, ship- 
wrecked mariners that by frequently pick- 
ing up and chewing acorns they might 
check their burning thirst. 

He was specially delightful at the little 
picnics which’ were frequent on the moun- 
tain, and always enjoyed building the 
camp fire and making the coffee on these 
occksions. He loved exercise, and one of 
his favourite amusements was to pitch 
quoits, where horseshoes took the place of 
quoits. A level space on the west side of 
the main-building where the stages stopped 
while their passengers went in the 
observatory to see the great telescope and 
other instruments was the pitching ground. 
Here Mr. Burnham and others had their 
game of horseshoes. He was very expert 


at this, as he was at all things he under- 


took. He was also an expert bowler, and 
as a rifle skot his reputation was high 
on Mount Hamilton, mainly from his pre- 
vious visits there, especially in 1879 when 
he frequently shot a deer. 
he went hunting only with his camera, for 
he adopted that more humane method of 
hunting. When he returned from these 
trips he was happier than if,he had taken 
the life of some innocent creature. 

-~ Mr. Burnham loved dumb animals and 
he liked to photograph them. One of his 
best photographs was of a cat on the top 
of a board fence in the act of springing at 
a bird. This photograph was given a prize 
at a photographic exhibition in London. 
One of the most interesting photographs 
of animals that he secured at Mount 
Hamilton was of a wild fox, which he 
detected sitting on a stone on the north 
slope of the mountain just below the 
12-in. dome and meditatively looking 
over into the canyon below. Crawling 
down the slope and hidden by the 
chaparral, he secured an excellent picture 
of it. This was one of his cherished 
photographs. 

He greatly desired to make a photo- 
graph of a rattlesnake coiled and in the 
act of striking. Late one afternoon one 
of the younger members of the observa- 
tory came running to him with the news 
that he had discovered a very large rattle- 
snake coiled in the grass near the road- 
side and ready to strike. Mr. Burnham 
hastily got his camera, but when he 
reached the spot he found that the in- 
former, in his excitement for fear the 
snake would get away, had killed it. Mr. 
Burnham was deploring the loss of his 
only chance to photograph a real live 
rattlesnake when, upon examining it, he 
found that it was not a rattler after all, 
but a large gopher snake, which is harm- 
less and of great value to the ranchers 
for its destruction of gophers, which 
injure the crops, and especially the 
young trees. 

That Mr. Burnham had a tender heart 
is best shown, perhaps, by an incident 
that occurred snortly after the removal 
of his family to San Jose and before they 
came up to the mountain. In Chicago 
they had a large brindle dog which had 
grown old in the family. They had left 
-him in good care in Chicago. Reports 
reached them that Hector, this old dog, 
was slowly grieving to death for them. 
When he heard this, Mr. Burnham had 
Hector sent to San Jose by express. Here 
he passed the remainder of his days in 
ease and comfort in a glorious climate, 


from which it would, even for a dog. be‘ 


a sad removal to be transported to some 
bright paradise in the future. 


In later days 


Mount Hamilton is celebrated for its 
lizards, all of which are perhaps harm- 
less. Some of them are large and slender, 
like snakes on legs, and remarkably quick. 
in their movements; others are small and, 
though shy, are apparently more friendly. 
All of them are beautifully graceful, with 
long slender tails. From the cottages on” 
the saddle to the large brick residence of 
the Director, higher up near the summit, 
was a plank walk, with cleats on it to 
aid in walking up. This was often re- 


ferred to as the ‘‘ chicken walk,’’ and lay- 


partly loose on the broken surface of the 
slope, with many hiding places beneath. 
It was a favourite place for lizards,- 
which sought it for shade and protection- 
Mr. Burnham and I often walked slowly 
up this plank trail and studied the 
lizards, some of which were so tame that. 
one could almost put his hands on them: 
without their exhibiting fear. One morn- 
ing, while thus watching the beautifut 
creatures, we saw one which had no tail. 
It was evidently freshly broken off close 
to the body. We had heard that suck 
lizards, whose tails are rather brittle, 
sometimes lost them in escaping from an 
enemy, or for some other reason, and that 
when this occurred another tail grew to 
take its place. He suggested that we 
watch this fellow and verify the state- 
ment. For several months we frequently 
saw this same lizard at the same place. 
In the course of time the tail had healed 
over and grown considerably, but was 
short and rather stubby, lacking all the 
grace of the slender tail, which seems to- 
be the chief glory of a lizard. Doubtless 
if our investigations had been carried far 
enough we should have seen the tail en- 
tirely renewed, but during that particular 
season it was only a little more than half 
grown. 

Of course, the 36-in. telescope came in 
frequently for being photographed. An 
amusing incident occurred one time when 


Mr. Burnham carefully posed the tele- ` 


scope for the most artistic representation. 
To get everything sharp and clear in 
making these pictures he always used a 
small stop and gave a very long exposure, 
usually of an hour or more. Having 
arranged everything for the photograph ` 
with the camera on the balcony, he 
started the exposure, and went down to 
his office until it was finished. In the 
meantime someone, showing a visitor 
round, came into the large dome and got 
on the floor to show how the thing 
worked. He moved the telescope about, 
and raised and lowered the floor and 
turned the dome, the usual programme for 
the edification of visitors. When he got 
through he left everything in a different 
position from that in which he had found 
it. Finally Mr. Burnham came back on — 
to the balcony, removed his plate-holder, 
and went into his dark room, which was 
close to the dome, on nearly the same 
level with the balcony. Here he had 
rigged up an oscillator for very long 
development. At that time he believed in 
developing very slowly—an hour or more 
—with a very weak developer.’ The result: , 
of the above exposure was that when the 
finished negative was examined there was 
one pier,: but on it were several 36-in. 
telescopes, and the floor and inside of the 
dome were in an awful mix-up. 

San Jose is thirteen miles, in a direct 
line, west from Mount Hamilton, and 
over four thousand feet below. At night, 
as seen from Mount Hamilton, the city, 
with its many electric lights, looked like- 
a wide and bright star cluster. Often the- 
crescent moon would be seen shining over 
it, making a very beautiful picture. This: 
was(an excellent subject for Mr. Burn- 
ham’s camera) One of his photographs: 
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of it shows the crescent moon shining 
above the lights of the city. To make this 
picture he hid the moon with his hat 
antil sufficient time had been given to 
show the lights, and then, quickly remov- 
ing his hat, gave an instantaneous expo- 
sgnre to impress the moon also on the 
plate. In those days there were compara- 
tively few lights in San Jose, and it did 
not then present so rich a ‘“‘ star cluster ”’ 
as it does to-day. 


Mr. Burnham had many friends among 
the amateur camera men of San Fran- 
cisco, many of whom were photographers 
of a high type. He often went to San 
Francisco to be with them on some of 
their photographic excursions. 


Singularly enough, though such a skil- 
ful photographer, he did not seem to care 
for celestial photography, and, with the 
exception of some excellent lunar photo- 
graphs which he made with the 33-in. 
photographic combination of the Lick 
36-inch refractor, he did not take any 
active part in astronomical photography. 
Perhaps this was because it did not then 
seem that it was likely to be of service 
in the field of double-star work. 


Apparently he had little interest in 
comets. He even expvessed, in a friendly 
way, to a comet-seeker on several occa- 
sions, that the one great fear of his life 
was that some time he might disgrace 


- himself by accidentally finding a comet! 


In his work he frequently ran upon new 
nebula near some double star or while 
hunting for new double stars. Notwith- 


standing this expressed fear, he always 
“measured the nebula and went back to 
“it again to see if it really after all was 


not a comet ! 
Mr. Burnham was always very*cautious 


and did not readily enthuse on any sub- 


ject. He was often very sceptical of 
certain results and theories, in which he 
was usually justified by later events. 


One time a. list of very small nebule, 


which he had found and which had been 
printed, attracted the attention of a 
foreign astronomer, who, having plotted 
the observations, had called his atten- 


.tion to the fact that they all fell closely 


on the coils of a spiral. When asked 
what he thought of this, he took a pencil 
and, closing his eyes, jotted down some 
eighteen points at random. Then, very 
carefully connecting the points by selec- 
tion, he traced out a beautiful +spiral 


which fitted each of the points. “That,” 
said he, ‘‘is what it means,’ or, m 
other words, it meant nothing. He often 


expressed doubt of the implied accuracy 
of certain work (as shown by the “ prob- 
able errors’? for which he had very little 
respect); such, for instance, as stellar 
parallaxes before the era of accurate 
photographic work. He would say, “I 
think the better way to solve that prob- 
lem would be to guess at twice the dis- 
tance, and divide by two, for by that 
Means you would halve the probable 
I do not know that. 
this brilliant idea was original with Mr 
Burnham, but it was greatly like him! 
No man is perfect, and sometimes he was 
on the wrong side of the question, but 


this was seldom the case. 


After his return from Caliiornia he 
lived for some years within a few hun- 
dred feet of the Illinois Central Railway. 
where trains were almost constantly 
rashing past day and night with the 
rattle and uproar of a very busy line. 
ow he managed to sleep there was a 
mystery to me, but he evidéntly slept 
soundly, for when he came to the Yerkes 
Observatory and the night was cloudy, 
he complajned that it was so quiet he 
“ould not sleep. 


on 


During his connection with the Yerkes 
Observatory he lived in Chicago with his 
family and came out at the week’s end 
for a couple of nights’ observation each 
week. The distance he travelled from 
his home in Chicago on these trips would 
not be far from 160 miles for the round 


trip. During the seventeen years, there- | 
fore, that he observed regularly at the 


Yerkes Observatory he must have 
travelled over 140,000 miles to make his 
observations, er over ‘half-way to the 
moon. 

For many years while at the Yerkes 
Observatory he would take lońg bicycle 
rides to neighbouring towns, being ‘‘in 
the saddle,” as it were, all day iong. 
To go with him on these trips was 
strenuous work, and to the unsophisti- 
cated meant, perhaps, a lay-up of a day 
or so for repairs. 


Chicago being between the east and 
the west, Mr. Burnham’s office in the 
Monadnock Building was a stopping- 
place for astronomers going either west 
or east. Most of them had time enough 
to stop and see him. He always wel- 
comed them, and if there was time took 
them to lunch at some modest little res- 
taurant, generally Italian or Greek, 
where the luncheon hour was ‘spent 
mostly in delightful conversation, for he 
was a splendid host on these occasions. 
Many of the older astronomers will re- 
call the pleasure such meetings with 
him gave them. 


In Chicago there was a certain club 
called the ‘‘Owls,’? which I think Mr. 
Burnham and his friends originated, and 
which had no hard and fast rules or 
regulations, or even dues. The word was 
passed around, and on some night they 
would meet at one of Chicago’s numerous 
restaurants. Here, besides the more 
solid entertainment of food, they would 
often discuss some topic of interest to 
them all, such as some phase of photo- 
graphy, for most of them owned their 
cameras. Sometimes these talks were 
illustrated with the lantern. Always 
there was a genial flow of wit and humour 
of a superior kind to occupy the time. 
One night in the early part of 1896 the 
members met at a photographic studio, 
and the wonders of the X-ray were for 
the first time exhibited to them, to their 
great satisfaction, and the bones of a 
human hand shown on a photographic 
plate with wonderful distinctness. 


Mr. Burnham was happily married to 
Mary Cleland in Chicago on March 24, 
1868. From this union came three sons, 
Augustus, Raymond and Harold, and 
three daughters, Marion and Lida, who 
were twins, and Grace. Mrs. Burnham 
and all the children are living. One can 
only mention with the deepest respect 
the name of Mrs. Burnham. Certainly 
in the choosing of a mate Mr. Burnham 
was fortunate. Never was there a more 
devoted, home-loving, and sympathetic 
wife! Not only was her sympathy and 
motherly love devoted to her own family, 
but it was extended to all whom she 
knew. A sweet, gentle, patient woman, 
whose heart overflowed: with sympathy 
and kindness for all. 


Mr. Burnham died in Chicago on 
March 11, 1921, at 5.30 a.m. He had 
been ill for a long time, but his end was 
hastened by a fall at his home in which 
his hip was broken. The funeral was 


theld on March 14 at Oakwood Cemetery, 


Chicago. Many beautiful flowers were 
sent from the Yerkes Observatory and 
the Lick and the Mount Wilson Obser- 
vatories. On March 11 the flags hung at 
half-mast all day at the Yerkes Obser- 
vatory in respect to his memory. 


Thus has passed one of the most re- 
markable men, in many ways, this 
country ever produced. 

Yerkes Observatory, May, 1921. 
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HOW THE LOWER ANIMALS SEE 


The eyes of insects and other inverte- 
brate animals have always been an object 
of curiosity, not only to the layman but 
to the scientist as well. Nature seems to 
have been peculiarly subtle when she en- 
dowed this portion of the animal kingdom 
with organs of sight; for, as will be shown 
later, besides giving many of these crea- 
tures eyes wherewith ta see, she placed in - 
their possession an instrument, the per- 
formance of which is equalled only by a 
good magnifying glass. Many ingenious 
theories have been proposed in the past 
regarding the exact functions of both the 
compound and the simple eyes of the 
lower animals, but recent research has 
thrown much interesting light on this sub- 
ject, and as a consequence some of the 
most firmly established theories—theories 
supported by very weighty evidence— 
seem to be losing ground. 

It is the large compound eyes which by 
their prominence and configuration 
usually attract the attention of the 
observer. The structure of these organs 
is essentially the same in all animals pos- 
sessing them, and externally the eyes are 
always marked by minute divisions of 
hexagonal facets. Each of these facets, 
however, is tha covering of a unit which 
is a complete eye in itself, and it is the 
fusion of many of these units which con- 
‘stitutes the whole—or makes, as the term 
implies—the compound eye. In an ideal, 
or free, state these facets would be cir- 
cular, but they have assumed their hexa- 
gonal shape from compression. In sub- 
stance they are composed of the cuticle, 
specialised merely bv being made trans- 
parent, this specialised cuticle being 
called the cornea or external layer. Be- 
hind the cornea is what is called the cone, 
or crystalline lens; and it is this struc- 
ture which forms the image perceived by 
the animal. In some insects, however, this 
cone is not present, and as a result they 
can distinguish little but light and dark- 
ness. The apex of the cone is terminated 
by a rod which is surrounded with nerve 
fibrils arising from the optic nerve; and 
both the cone and the rod are invested 
with an opaque pigment which prevents 
the rays of light from passing or diffusing 
from one facet-eye to its neighbours. If 
we take an exceedingly thin section cut in 
a vertical plane, as prepared for the micro- 
scope, it will be seen that the contiguous 
cones are arranged in a radiate manner— 
their bases united with the cornea and 
their apices with the ends of the optic 
filaments. 

Now the fact that each facet-eye is a 
complete organ of vision in itself gave 
rise to a view which, until recently, was 
held in much favour. This view is known 
as the “mosaic theory.” It was main- 
tained that as each cone was separated 
from its fellows it therefore received a dis- 
tinct portion of an image. In other words, 
there were as many parts of an image re- 
ceived as there were cones receiving them ; 
consequently a mosaicwork-like impres- 
sion was received from without. It has 
been shown, however, that this is not the 
case. For, while the foregoing theory was 
justifiable in that it proposed what was 
probabla in a physical sense, there is no 
good evidence that the brain of the anima] 
receives a(patchwork>impression with ats 
many eyes any more than higher.” nimalg 
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see a double picture with their paired 
organs of sight. 7 

Many insects have a field of view equal- 
ling -about half a sphere, and therefore 
can see objects lying in nearly every point 
of the compass. On the other hand, there 
are some whose eyes have little, if any, 
convexity ; consequently their visual as- 
pect is very limited. The range of field 
depends upon the form of the eye; the 
outermost cones marking its limits. 


In this connection it has been suggested 
that in the case of insects the inability 
to turn the eye is compensated by the 
number of facets pointed in all directions. 
Thus, it is claimed, these animals have, in 
a manner, a distinct group of eyes for sur- 
rounding objects. 


Yet it seems doubtful whether the com- 
pound eye has acquired its characteristic 
structure by treason of this disability. For 
notable exceptions to this assumption can 
be found among the stalk-eyed crustaceans 
wherein compound eyes are anything but 
immobile. Indeed, the facility with 
which those creatures can direct their eyes 
far exceeds even that of humans. 


The. size of the facets in different 


to be proportionate to the size of the 
animal. Thus, those of an ant are much 
smaller than those of a dragon-fly. Per- 
haps the greatest number is contained in 
the eye of the convulvulus hawk-moth— 
reaching the enormous total of 27,000. The 
butterfly has 17,000, the house-fly 4,000, 
the ant 50, and the silver fish, that pest 
of the housewife, has the exceedingly 
small number of 12. 


It is a well-known law of optics that the 
greater the curvature or convexity of a 
lens the shorter is its focus. This, trans- 
lated in terms of magnifying power, is 
only another way of saying that the 
shorter the focus of a lens the greater is 
its magnification. That is to say, a lens 
which has a focal length of one inch will 
magnify an object toa much greater degree 
than a lens of which the focal length is 
twelve inches. Moreover, it will be ap- 
parent from this that the shorter the focal 
length the smaller must be the size of the 
lens, Again, over and above the foregoing, 
it may be stated that the sole principle 
involved in seeing an object magnified is 
that of shortening the distance between 
the obiect and the eye. For illustration 
it may be stated that the normal human 
vision is ten inches. An obiect at that 
distance from the eye is seen at its 
natural size. If we bring it closer it ap- 
pears to increase in size—or, is magnified 
—but due to the inability of the light rays 
to enter the eye in a direct path, it ap- 
pears diffused. To overcome this we can 
employ a lens, or we can dispense with a 
lens and utilise a card with a pin-point 
perforation init. By looking through this 
small hole the field is darkened, but the 
object. can be brought very near to the 
eye, and as a result will appear sharp 
and greatly magnified. The compound eye 
of the lower animal doubtless was de- 
signed to see objects at very close range, 
and to see them relatively magnified. This 
is at once evident from its structure, its 
shape, and its size. Indeed, a more per- 
fect adaptation could not be fancied ; for 
the vast maiority of animals with com- 
pound eyes being small creatures them- 
selves, have to do, in their pursuits and 
various modes of living with things still 
smaller, and it was therefore necessary 
that Nature supply what art could not 
devisa. 

Many insects have, besides compound 
eyes, what are known as ocelli, or simple 
eyes. They are usually three in number. 
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and are arranged in a triangular manner 
on the head between the compound eyes. 
Little seems to be known regarding the 
function of these organs beyond the fact 
that they enable the owners to utilise the 
darkness with greater facility than those 
insects not so equipped. It is notable 
that bees and their allies, moths and 
spiders—although the last-named is not 
properly an insect—are all animals which 
either work at night, or in dark situa- 
tions, and have the ocelli well developed. 

It has been proposed recently that the 
ocelli may act as stabilisers whereby the 
insect, by keeping the sky uppermost, 
maintains a horizontal position during 
flight. But recent experiments, wherein 
the simple eyes were’ coated with 
asphaltum, thave controverted this idea; 
the asphaltum treatment seeming in 
nowise to have affected the equilibrium 
of the insect’s flight. 

It has often been observed that the eyes 
of moths and other night-flying insects 
have the peculiar property of shining in 
the dark, after the fashion of the house- 
cat’s. This feature is supposed to be due 
to a tissue underlying the retina, and is 


: : ! known as the ‘‘ tapetum.” The function ol 
animals varies considerably, and appears | 


the tapetum is to intensify the dim light 
entering the eyes of the nightworkers by 
reflection. 

Certain it is that the lower animals can- 
not see very far. Guided mainly by scent, 
the range of their activities does not re- 
quire a vision which reaches beyond their 
immediate neighbourhood. The eyes of 
the lower animals are in many respects 
like their other organs of sense—for assist- 
ance in the gathering of food and detec- 
tion of the too near approach of their 
natural enemies. Beyond these purposes, 


which they serve quite well, they are 


neither adapted to a keener vision nor is 
this necessary.—Scientific American. 
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SCIENTIFIC NEWS. 


——<9—4—. 

A description of ball lightning seen in 
the sky at St. John’s Wood during the 
thunderstorm in the early morning on 
June 26 has recently been received at the 
Meteorological Office. The phenomenon, a 
large incandescent mass floating in the air 
below the clouds and apparently sta- 
tionary for some minutes, is of great 
rarity, and the Director of the Meteoro- 
logical Office. London, $.W.7, would be 
greatly obliged if persons who observed it 
on this occasion would communicate with 
him. 


The death is announced, on July 26, 
suddenly, at a nursing home in London of 
Mr. Alfred James South Quekett, last 
surviving son of the late Professor John 
Quekett. F.R.S., aged 69. He was buried 
at Paddington Cemetery,:- Willesden Lane, 
last Saturday. : 


An expedition under the leadership of 
the Norwegian explorer Kerold left 
Bergen on July 26 for Jan Mayen. Two 
English scientists are of the party. The 
island of Jan Mayen, in the Arctic 
Ocean, 1s 300 miles east of Greenland, and 
was named after a Dutch navigator who 
visited it in 1611. It has the Beerenberg 
mountain, 8,550 ft. high, and the Esk, a 
volcano not yet extinct. | 


A new fellowship for chemical research 
has been constituted for the Ramsay 
Memorial Fund in France. At a meeting 
held at the Sorbonne on the 26th ult., 
which, in the absence of Mr. Walter 
Behrens, the President of the Executive 
Committee of the Ramsay Memorialh|Fund 
in France, was presided over by Professor 


‘Polarised Light,” 
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Appell, Rector of the University of Paris, 
Mr. Gordon.D. Knox, the Secretary of 
the Fund, announced that 106,473 francs 
had been subscribed towards the establish- 
ment of a fellowship. It was resolved 
that this money should be placed at the 
disposal of the trustees of the London 
Fund, they on their part undertaking to 
supplement the revenue derived from this 
fund by £100 a year. Professor G. 
Urbain has been nominated Secretary of 
the French Committee. 


The Dominion agent, returning from 
the north en route for Ottawa, reports the 
discovery of the richest oilfield in the con- 
tinent in the extreme north of Canada, 
1,000 miles east of Yukon. The tract is 
sixty miles by one hundred. 


“ Discovery ’’ (London, John Murray, 
1s.), has two interesting papers by George 
Frederic Lees, one on ‘‘ Old Painting and 
and the other on 
“Studying the Human Machine.” Mr. 
Edmund Blunden contributes “The Re- 
turn of John Clare’’; Mr. A. S. Russell, 
‘“Chemical Elements and Isotropes’’; 
Prof, W. R. Halliday, “Hector and 
Ajax’; Winifred S. Blackman, ‘‘ Some 
Modern Egyptian Graveside Cere- 
monies’; and Mr. Herbert W. Hopwill, 
“ The Parentage of Invention.” The 
editorial notes and reviews are good as 
usual. 


Mr. Samuel Evans, of Johannesburg, 
has authorised the Cobden Club to offer 
a prize of £100 for the best essay on 
“The Wisdom ear Unwisdom of Restric 
tions on the Exportation and Importa- 
tion of Gold.’’ Particulars of the com- 
petition, which is open till September 30, 
can be obtained from the Secretary of the 
Cobden Club, Broadway Court, West- 
minster, London, S.W.1. $ 


The Royal Society proposes to erect a 


monument at the top of Portland Place 


to the memory of Lord Lister, in recogni- 
tion of his great services to the cause of 
science and the amelioration of human 
suffering. The memorial will be in the 
vicinity of the house where Lord Lister 
resided, and will be in granite on Port- 
land stone, the bust, figures, and orna- 
ments being in bronze. The necessary 
funds have already been raised by the 
Lister Memorial Fund. 


Dr: Jenner, an authority on Cornish 
languages and antiquities, has been 
appointed Honorary Lecturer on Celtic 
studies to Exeter University College. 


According to Professor E. J. J. See. 
Government Astronomer at ‘the Mare 
Island Navy Yard, California, the extra- 
ordinarily warm weather of the present 
summer,is caused by an unusual down- 
pour of meteors on the sun, increasing 1ts- 
radiation and effective surface tempera- 
ture. Premising that unusually warm 
summers occur every ten or eleven years, 
he says: “Since a mass of meteoric 
matter greater than our moon. is falling 
into the sun every century, it is - very 
improbable that the downpour proceeds at 
a uniform rate. If it comes down in 
gusts under the actions of the chief 
planets Jupiter and Saturn, which are 
now near conjunction and are seen to- 
gether in our evening sky, then we should 
have sudden increases of the sun’s radia- 
tion just as we now witness all over the 
world. 


A new asrect has been given to the - 
question whether the British Treasury 
and the Dominions shou!d “go shares” 
iu maintaining the British airships and 
their ~personnel/as a nucleus of a great 
Emperial) Trans-Ocean Air Service by the 
unanimous report of Captain Guests- . 
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Committee. The report shows that to 
keep on the present British airships for 
this purpose, instead of scrapping them 
—which is the Government’s present in- 
tention—would be a very expensive affair. 
The committee du not minimise the costly 
character of continuing our airships on 
an Imperial basis and establishing sta- 
tions, etc. The first idea that an experi- 
mental period of, say, six months might 
be tried at a cost of about £180,000 was 
abandoned, as little good would come of 
an Imperial Air Service unless it were 
run for a longer period. The figure of 
£10,000,000 for running an airship ser- 
vice for five or six years was considered 
by the committee, and has been men- 
tioned by Mr. Churchill. It seems un- 
likely that the experiment will be tried 
at present. ' 

The Worcestershire Executive of the 
Farmers’ Union have passed a resolution 
protesting against making summer time 
permanent. The head office of the 
union intimated that they had been sup- 
plied with a report by Dr. Mary Williams, 
school medical officer for Worcestershire, 
who stated that the Act had a bad effect 
on the health of the children. They were 
unable to get their proper amount of rest, 


and in consequence were dull and heavy 


in the mornings.—Mr, Woodyatt said all 
agriculturists knew that the Act worked 
badly so far as they were concerned, and 


= they were accumulating evidence to show 


that it was not wholly of advantage in 
other directions. — Mr. Nott suggested 
that members of district councils should 
get their councils to pass resolutions 
against the Act on the ground that it was 
harmful to the health of children and 
to the country at large. The head oftice 
wrote asking for the co-operation | of 
county branches in opposing the Bill to 


make the Summer Time Act permanent. 


It really seems to us time, as Mr. 
D. H. B. Usill insists, writing from the 


London School of Economics to the W cst- 


minster Gazette, that candidates for Par- 
liament should be required to pass some 
examination as regards the knowledge oi 
their duties before they are allowed to 
stand, in spite of the eulogists of ‘ prac- 


tical business men,” and their scorn of] 


“prosy political theorists.” Looking at 
the Parliamentary record of his own can- 
didate, Colonel Sir J. Norton Griffiths, 
Mr. Usill finds that during the session 
irom February, 1919, to the following 
December he voted in only twenty-three 
divisions out of a possible 166. This is a 
very poor show. Lord Fermoy has been 
asked to stand as Anti-Waste candidate 
for the Abbey Division of Westminster. 
His refusal of the offer was based on the 
fact that, having been in residence in this 


country for only two months, he felt out 


of touch witlr English social affairs! This 
is creditable to Lord Fermoy. but the fact 
that he was asked to represent this division 
at all shows that there is a definite tradi- 
tion of ignorance in the chwosing of can- 
didates. When it becomes necessary for 
people to have their tonsils removed they 
dv not go to a plumber; they put their 
trust in a qualified medical man. They 
think nothing, however, of handing the 
responsibility of Icoking to their social 
well-being to anybcdy who cares to accept 
it—even retired Army officers. Army 
officers are all very well in their regi- 
ments (when they can hand all knotty 
points over to their sergeant-majors). but 
they might reasonably be expected to 
pve some acquaintance with the duties 
and responsibilities of members of the 
ouse of Commons. 


A correspondent of the British Journal 
of Photography camplaints that, in the 
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vernacular of the bus:conductor and taxi- 
driver, photographers are now “ fairly up 
against it.” 
materials and 


and :wallpapers, jazz 


futurist artists, with a host of fellow 


conspirators, have plotted together to so 
clothe the female form divine in multi- 
patterned myriad-coloured fabrics that 
were intended to defeat the camera. The 
season’s raid of bizarre frocks which has 


been sprung upon us, however, has given 


many an average professional studio 
worker a very rude shock, and many con- 
servative and old-fashioned operators 
who have in the past scorned the use of 
isochromatic and panchromatic plates are 
now inquiring the price of them and 
worrying about their use. It would be an 
act of folly to ‘‘ go for’’ the dress and lose 
the likeness, as it would also be to secure 
the likeness and lose the dress. Better to 
lose a little on each than much upon one. 
The difficulty of securing an absolutely 
perfect rendering of both may with safety 
be explained to the sitter. 


The Railway Statistics for May reveal 
the effects of the coal stoppage on the 
traffic conveyed during that period. The 
number of passenger journeys (excluding 
season ticket holders) was 81,814,378, or 
25.63 per cent. less than in March, but 
the passenger train-miles were reduced 
by no less than 43.20 per cent. As regards 
freight traffic, the total tonnage conveyed 
in May, 1921, showed a decline of 214 
million tons, or 75 per cent., compared 
with May, 1920; and the ton-miles worked 
a decrease of 70 per cent. Freight train 
mileage shows a reduction of 60.8 per 
cent., compared with May. 1920, but the 
decrease in coal and coke and other heavy 
traffics again seriously affected the operat- 
ing results, although not to the same 
extent as in April. The average wagon 
and train loads were 3.72 tons and 1032 
tons respectively, as compared with 5.45 
tons and 1343 tons in May, 1920, and the 
net ton-miles worked per engine hour were 
360, as against 4354 in the corresponding 
month of last year. The new rolling stock 
completed and put into traffic during the 
month was 37 steam locomotives, 51 pas- 
senger carriages, and 2,160 wagons. 


The American Association for the Ad- 
vancement of Science, with a membership 
of from twelve and fifteen thousand, will 
meet in Toronto in December next. One 
section is devoted to engineering in all its 
branches, and the officers of that section 
will welcome any British engineers who 
may be able to attend. 


A warning to parents not to allow their 
sons to run rashly into the engineering 
profession, which, he said, would be 
‘hopelessly overcrowded in’ five years’ 
time,” was given last week by the Rev. 
Dr. A. Hillard, headmaster of St. Paul’s 
School, Hammersmith. 
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A New Photo-Electric Cell.—At the spring 
meeting of the American Electro-chemical 
Society, B. S. Cushman, of Auburn, N.Y., 
presented a paper by T. W. Case, on a photo- 
electric effect in audion bulbs of the oxide- 
coated filament type. Mr.-Case reported that 
he had been able continuously to record day- 
light intensity for several months past. The 
photo-electric effect on barium and strontium 
filaments in audion bulbs furnishes a current 
of 100 to 150 micro-A, which actuates an auto- 
matic recorder. Mr. Cushman showed two 
strontium cells, and reproduced on the screen 
a number of daylight records which had 
been automatically registered by a Leeds and 
Northrup potentiometer. One of the cells 
had almost the same sensitivity as that of the 
human eye to light. The barium cells are 
sensitive to the longer rays. the stroñtium 
cells to the shorter rays. 
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LETTERS TO THE EDITOR. 


| DIAMETER—SUNSPOTS— 
EQUATORIAL MOUNT—WHY IS THE 
EARTH GLOBULAR ?—THE CAPE 
OBSERVATORY. | 


(24:}-A Star's Diameter (504, p. 234).—L 
have altered the heading to this query, as 
there is obviously a misprint or a mistake ol 


a word somewhere, because the writer quoted 


makes a concise but correct statement of a 


modern experiment for finding the size of a 


star or, in the first place, its angular dia- 
meter, which is a feat that hitherto has been 
considered impossible. In the Times of 
Tuesday, July 26. there was an article by 
Prof. George Hale on the 100-in. telescope 


of the Mount Wilson Observatory, which con- 


tained, incidentally, a statement. of this 
method, and “H. J.” and other readers 
interested may be recommended to see this. 
Briefly, it may be said that if the objective 
of a large telescupe be covered except for 
two slits symmetrically placed on opposite 
sides of the centre. in place of a star there 
will be seen a set of interference fringes which 
appear as narrow dark parallel lines crossing 
a bright background. If the star be a close- 
double, the fringes disappear when the slits 
are a certain distance apart, which depends 
on the angular separation of the components, 
and this may be too small to be recognised in- 
any other way. The experiment consists in 


finding the distance apart of the slits which 


causes the fringes to disappear. A similar 

scheme can be applied for finding the dia- 

meter of a star. In this case the slits are 

replaced by two mirrors, which reflect the 

star's light into the tetescope. They have ta 

be far apart, and are. therefore. mounted on 

a girder fixed acruss the mouth of the tele- 

scope tube. Here, again, the observation 

consists in finding by trial the position ot 

the mirrors when the fringes disappear. 

According to theory, if a be the angular dia- 

meter of the disc, the fringes disappear when 

the distance between the slits or between the- 
mirrors of the interferometer is l, where 

a = 1.22 A/I,/\ being the mean wave-length 

of the light used. Applying the interfero- 

meter to Betelgeuse, it was found that the 
fringes disappeared when the mirrors were 

10 ft. apart, and as this is a red star, the 

mean wave-length of its light (A) was taken 
as 5.570 tenth metres. from which it may be 

computed that a, the angular diameter of the. 
disc, is 0”.047.. The determination of the 

arallax of Betelgeuse is rather uncertain, ` 
but 0”.020 may be taken as a mean value ; 

from which it follows that the diameter of 

the star in linear distance is 2.35 times the 

mean radius of the Earth’s orbit, or 215 

million miles. The diameter of Arcturus has- 
been found by the same method to he about 

19 miilion miles, and these results are believed 
to be not inconsistent with estimates derived ` 
from other considerations. It seems that the 
operation is a difficult one, and that there- 
are not many stars to which it may. be 
applied with hope of success. The optical 
principle involved was stated as early as 
1846. and was extended by Michelson in a 
paper in the Philosophical Magazine of 
1900 July. but its practical application is- 
recent. 

Sunspots (3, p. 10).—I have not been able to 
see ‘‘ Ignorant’s ” references, and the point of 
his question is not quite clear to me; but may- 
it be taken that he is asking whereabouts on 
the Sun’s disc the spot should be. thet it 
should be accompanied by a magnetic storm ? 
This ıs a thing that seems to be not vet 
settled. There is a sort of general idea that 


the magnetic storms begin when the spot is 


near the centre of the Sun, and there was once 
—I am not sure that it is so now—a belief 
that. they (the storms) did not begin until the 
spot had passed its central meridian by abour 
a day. Looking up past records. I find. ty, 
an account of the large sunspot of 1892 FebL- 
ruary that the magnetic disturbance. accom. 
panied by an aurora on February 13-14, began 
about a dav alter the large spot was on the 
central meridian of the Sun‘e disc, and ther, 
have been other cases similar to this. In the 
note about this sunspot group there 1s giver 
al list of fifteen magnetic disturbances of som, 
size recorded at )Greenwich between  139¢ 
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August and 1892 February, and of these it’ is 


said that most of them occurred when an 
exceptionally large spot was visible on the 
‘Sun near the centre of the disc, or about the 
timé of some great change in a sunspot. On 
“the other hand, with reference to the sunspot 
group of last May, and the associated mag- 
netic disturbance, Father Cortie pointed out 
‘that though the storm was most violent on 
May 15, when the spot was near the central 
meridian and was most active, there was re- 
newed magnetic activity on May 20, 21, 
when the spot was on the western Jimb at an 
angular distance cf 76°—90° from the central 
meridian. I do not know that there is any 
precise information on this point—that is, as 
‘to the position of a spot when the magnets 
begin to be disturbed—has been collected; 
‘but a tabulation would be useful. 


Equatorial Mount (8, p. 10).—I do not 
know what method is advocated in the publi- 
cation cited by Mr. Banks, who replied to 
this question in last week’s number (p. 21), 
but I believe that for a small instrument a 
method of trial and error ‘is as good as any. 
Set the telescope, clamped in Declination, on 
a South star, in the meridian or thereabouts, 
and let the instrument follow the star. If 
the star goes below the cross-wires, the North 
end of the polar axis is too far East; if it 

- goes above, it is too far West. Similarly, if 
tne telescope be set on a star North of the 
-Equator, in hour-angle 6 hours west of the 
meridian, and the star after a time is below 
the cross-wires, the pole of the instrument is 
too high; if it. goes above, the pole is too 
low, ahd vice vers’ for a star 6 hours east of 
the meridian. I believe it is possible to 
‘adjust a telescope by setting in turn on stars 

in these different regions,'though it neces- 
sarily takes some time, and the principle of 
the method is in the end the principle of all 
methods. The querist’s remark about point- 
' ing a degree away from true North is a little 
` -obscure, unless it embodies the idea of point- 
ing the polar axis to the position of the Pole, 
corrected for refraction. If the instrument 
is adjusted by trial as above described, it 
dces set the Polar axis to this corrected Pole 
for the zone of the sky used; but if this were 
near the Equator the adjustment may not be 
‘quite perfect for a region near the Pole, 


Why is the Earth Globular? (9, p. 10).—The 
‘Earth is approximately alobulae ecause 
“every particle of matter in the Universe 
attracts every other particle of matter with 
a force varying: directly as the mass of the 
-attracting particles, and inversely as the 
square of the distance between the attract- 
ing and attracted particles. If it had hap- 
-pened that the rate of rotation of the original 
fluid mass from which the Earth is derived 
‘had been much greater than it was, the form 
‘would have been more like a disc than it is; 
' but, considering ‘‘ Enquirer’s’’ suggestion of 
.a cylindrical form, it is difficult to see how 
‘there could be a sharp edge, bounding the 
flat end, and the curved surface, because 
“** Nature does not work by jumps.” 


The Cape Observatory.—May I mention, 
‘as a matter of some concern, that it appears 
_ to bein themind of some Government officials 

‘that for reasons of economy the observatory 
at the Cape of Good Hope, which is now sup 
rted by and under the control of the 
ritish Admiralty, shall be handed over to 
‘the Government of the Union of South Africa. 
Sir Joseph Larmor wrote a letter of protest 
to the “Times ” on the subject. 

' H. P. Hollis. 


HEAVY AUTUMN GALES COMING. 


[25.—Will you permit me to add a little 
note to Mr. Horner’s in your last issue? 


'  viz., my. forecast was that much lower tem- 


peratures might be expected; further, that 
: on the 28th I advised Mr. Horner, Lord 
` Dunboyne, and ‘other correspondents of the 
increasing wind coming on the 22nd-23rd, 
when half a gale or gale was felt in most 
‘parts of England. This is the usual periodic 
cold mentioned by Buchan, and is almost 
always accompanied by heavy winds, and 
varies, coming sometimes quite mid-August. 
This autumn is sure to be noticeable for 
> .1eavy gales, and I hope to be able to give 


the date of their commencing when I return] A to the eyepiece G. ‘This beam passes 


to Cheltenham. W. M. Robertson. 
Severn Cross; Walliscote Road, 
. Weston-super-Mare. 


TESTING TELESCOPE BY AUTO- 
COLLIMATION. 

[26.}—In a recently published and useful 
little book called “ The Amateur Telescope,” 
by the Rev. Wm. F. A. Ellison, Director of 
Armagh Observatory, there is raised a discus- 
sion on page 71 concerning the first applica- 
tion of the method of testing telescopes by 
auto-collimation. Mr. Ellison, on that page, 
says: ‘‘ The writer believes he was the first to 
devise—and he certainly was the first to pub- 
lish—a simple means to this desirable end,” 
afterwards describing the use of a plane mir- 
ror placed in front of a reflecting telescope 
to reflect back into the latter a parallel beam 
of light emerging from the objective and 
emanating from a luminous point or artifi- 
cial star in or near the principal focal plane, 
and near the optical axis. , 

The method has the ET of doubling 
the effect of all defects in the objective owing 
to the light traversing the objective twice, 
and the test can be always readily available 
under indoor conditions. . 

Mr. Ellison has informed me, that, as far 


‘as he can remember, he first published a de- 


scription of this method in Txe ENGLIsR 
Mecsanic in 1910 or 1911. l 

I take this opportunity of making it known 
for the first time that I introduced this 
method of auto-collimation in Messrs. T. 
Cooke and Sons’ optical workshóps as fat back 
as 1890; the first flat mirror of plate-glass 
used for this purpose being 16 inches dia- 
meter and unsilvered. The great practical 
advantages of a method of testing large od- 
jectives which is independent of weather 
conditions scarcely needs emphasising. 

The first time that I mentioned the use of 
the test was in a paper published in 1895 in 
the “Memoirs of the Royal Astronomical 
Society,” entitled ‘‘ An Experiment with a 
124 Reflector,” etc. On page 81 therein I 
dwelt upon some of the obvious advantages 
of the auto-collimation method, but I had no 
special reason for calling attention to the fact 
that we had been using the method in regular 
workshop practice since 1890. | 

Tf anybody interested in this question can 
show that they had employed the method 
still earlier than 1890, I shall be very in- 
terested in hearing about it. Also, as Mr. 
Ellison’s little book is likely to go through 
subsequent editions, I hope he will take the 
earliest opportunity to note my claim to the 
regular use of the auto-collimation test since 
the year 1890, as well as any still earlier 
claim, should such be forthcoming. 

(Pro T. Cooke and Sons, Ltd.), 

York. H. Dennis Taylor. 


THE MICHBLSON-MORLEY EXPERI- 
MENT. 


[27.}~—An account of this famous experiment 
was given in the Philosophical Mugazine for 
1887. If the Editor will allow me, however, 
I will give a short description of it here, as 
requested by Mr. Davies (letter 7). 

The experiment was first performed in 
U.S.A. in 1887 with the object of discovering 
the direction and rate of motion of the Earth 
through the ether of space. 

The apparatus was designed by Professor 
Michelson, who has recently, by means of a 
somewhat similar interference 
attached to the Hooker telescope, succeeded 
in measuring stellar diameters. It is extremely 
simple, and is shown, diagrammatically, in 
plan in the accompanying figure. A is a 
piece of plane glass, lightly silvered on the 
right-hand surface, placed at 45° to the beam 
of light. B and C are two mirrors silvered 
on the front surfaces. D is a piece of plane 
glass exactly similar to A as regards thick- 
ness and angle, but unsilvered. The position 
of B can be exactly adjusted by micrometer 
screw E, The sourec of light, which is mono- 
chromatic, is at F, and the evepiece at G. 

A beam of light from F is split in two at 
A, about half being reflected at the back 
surface of A, and again by mirror B through 


_ apparatus | H 


through the thickness of A three times. The 
other half-of the original beam is transmitted 
through A to C, and then reflected at C and 
A to eyepiece G, passing through A once and 
D twice. 

It will be seen that if the position of B is 
properly adjusted both halves of the original 
beam have exactly the same length of course 
to pursue, the only difference being that one 
travels at right angles to the other. 2 

The slightest difference in time taken by 
these two beams to reach the eyepiece can be 
detected by the interference bands seen at G, 
even to the smallest fraction of a wave pulse. 

The whole apparatus was very rigidly con- 
structed, and mounted on a stone slab floated 
in a bath of mercury, so that it was free from 
vibration, and could be rotated as a.whole 
into any desired position without the slightest 
jar or alteration in the relative position of the 
parts. l 

Now, light is a wave motion, génerally 
supposed to be ether-borne. The Earth is 
travelling in its orbit at about 184 miles per 
second. The Solar System is probably 
travelling at something of the same order of 
speed, which at some time of the year must 
be added to the orbital speed. It would 
seem, therefore, that the speeds of the two 
beams of light should differ from one another 
according to whether the one or the other 
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were travelling parallel with or at right 
angles to the Earth’s motion through space or 
to the ether flow. In other words, a swimmer 
would take longer to swim, say, fifty yards 
up stream and back again than he would to 
swim the same distance across the stream and 
back. Tọ the surprise of the experimenters 
and to the scientific world in general, it was 
found that, no matter what position the 
apparatus was placed in, both beams of light 
took exactly the same time to complete their 
respective journeys. 

The apparatus (especially on the occasion 
of a repetition of the experiment in 1905) was 
admittedly capable of detecting a motion 
through the ether of only two mlies per 
second ; that is, a difference of 196330 + 2 or 
t, as Mr. Ellison puts it, would have been 
detected. The Earth must have been 
travelling at at least 184 miles per second in 
some diretcion, and yet the speed of light was 
exactly the same in all directions. 

Michelson’s first thought was that some 
ether near the Earth was stagnant with 
respect to the Earth, but this idea of a viscous 
ether has had to be abandoned, as there are 
many phenomena which positively disprove it. 
Professor Fitzgerald, of Dublin, and Professor 
. A. Lorentz, of Leiden, independently | 
suggested that all matter (which, after all, 
has a comparatively loose construction con- 
sidered from a molecular standpoint) under- 
goes contraction in the direction of the ether 
flow, and Lorentz proceeded to work on this 
from an electro-magnetic point of view. He 
found that such contraction of the Michelson 
apparatus should theoretically exactly com- 
pensate for the longer time taken by light in 
one direction, and that, therefore, no differ- . 
ence would be detectable in the speed of light 
across or along the ether flow. 

Einstein does not (for the purpose of his 
theory)-accept or reject this or any other 
explanation: \He takes the result as it stands. 
and his results are) therefore, independent of 
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‘the explanation. A universal contraction of 
matter in the direction of and varying with 
motion is exactly the same as a non-Euclidean 
space. The rate of the motion introduces the 
(so-called) fourth dimension ¢, or time, into 
the description of this space. 

If one thinks carefully about this for some 
time, even the lay mind begins to realise that 
all may not be exactly as is apparently evi- 
dent. and the ‘“‘ self-evidently untrue’? may 
even be true! F. Sellers. 


42. Church Crescent, N.10. 


CHEWING GRASSES AND STRAWS. 


[28.j—We often see a paragraph about 
some cricketer or tennis player finding in- 
jurious result from  grass-chewing (it is 
usually in the same words). 

' Bye-grass (which is grown on such lawns) 
is liable to a small green grub on the leaves, 
especially that growing near fences. But it 
would be unwise to lose its benefit as a means 
of health for this defect. It has much to 
say in grippe, or influenza, something being 
needed to warm the system without fever, A 
little ball of crunched rye put to the spine 
5 in. below nape of neck, a roll of same 
rubbed on aching muscles (calf, etc.) will do 
this. A piece of purplish and green stem kept 
in the mouth (see on), prompt cure for neur- 


algia. 

Hove never found any of the grub trouble 
in spring; anyway, have put quantity in 
mouth then (with some salt at times) for ex- 
posure to cold. Readers will know how many 
years I have tried the grasses—since 1890, 
at least. 

The hard grasses, Timothy and Agrostis 
(A. J. Caneria), have no grubs, L believe, but 
even the stem of rye sometimes has a sort of 
maggot, but very rarely, and we neéd only 
the straw, the outside. Straws are very elec- 
trical. but the yellow corn sort is lowering, 
not tonic, as the above are. 

S. James. 
Survey Office, Essondale, B.C., July 10. 


? 


RELATIVITY. 


(29.|—To assist many inquirers in your 
correspondence columns, I may say that an 
expository article or two from my pen 
kegin in Nature tor August 4, the subject 
being “Simple Relativity and the Velocity 
of Light.” Oliver Lodge. 
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REPLIES TO QUERIES. 


(518.}-COOLER.—Some years ago I made a 
meat safe to which I gave the name “‘ Icoolol,”’ 
and succeeded in reducing the heat by many 
degrees, employing the principles of capillarity 
al avacoretion: the disparity being greatest 
when most needed—viz., when the weather was 
hottest. The application of a movement to the 
structure would add materially to its efficacy. 
I should be glad to furnish further details on 
application. Joseph Wood. 

53, Forshaw Street, Barrow-in-Furness. 


1.}4-CHEMICALS.—S.Cl, is a chloride of 
sulphur, while SOCI, is a chloride of the radical 
“thionyl,” or is an oxychloride of sulphur. 
This latter may be regarded as derived from 
aphurous acid by replacing the hydroxy} 
radical with chlorine, thus :— 
(OH 
SO(OH (Sulphurous Acid) and 
C ; 


( à 
SO(CI (Thionyl Chloride). 
also compare SCl, (Sulphur Dichloride) and 
SO.Cl. (Sulphuryl Dichloride). 
W. J. G. F. 


f6.}-BURNING AND TINGLING SOLES. 
—Mix equal parts of methylated spirit and oil 
of turpentine; rub into the feet night and 
morning. J. Cayley Jones. 
39. Stopford Road, Upton Manor, E.13. 


B.F BURNING AND TINGLING SOLES. 
—Dnven by desperation, I on one occasion 
sought out a lonely fishing hamlet remote from 
civilisation. invited youthful relatives to join 
me in my isolation. and spent three weeks bare- 
foot, mostly paddling about in sandy coves. 
Mentally, morallv, and physically the “ cure ” 
was all that could be desired. but the evils soon 
returned. I find most relief from soaking the 
feet in hot water, to which a handful of wash- 

soda has been added, and well scrubbing 


thereafter with a rough towel. Also I change 
my footgear, including socks, on every possible 
occasion W. J. G. F. 


[8.J—-EQUATORIAL MOUNT.—What do 
you mean by ‘not pointed correctly at the 
commencement”? If you mean that the polar 
axis was not pointed to the pole, but about a 
degree away from it, it is no wonder that you 
cannot find objects.: The polar axis must point 
exactly to the pole—i.e., its elevation must equal 
the latitude of the place, and its azimuth must 
be adjusted exactly due north and south. You 
can get the adjustments roughly right in three 
operations, ‘thus :—(1) Set the decl. axis hori- 
zontal by means of a spirjt level, and clamp 
it so. Now see if the hour circle vernier reads 
xxiv. hours. If not, move the vernier till it 
does, and tighten the screws to keep it so. (2) 
Set the telescope vertical by laying a spirit 
level across the cell of the o.g. Read decl. 
circle. Reverse decl. axis, and set telescope 
vertical again at other side of pillar, and re- 
peat reading. If readings do not agree, move 
vernier of decl. circle by half their difference, 
and repeat until they do agree. When they agree 
the reading of both should equal your latitude 
when telescope is vertical. i 
lower polar axis by its adjusting screws till it 
does. These two adjustments can be made in 
daylight. (3) Set telescope to decl. of a known 
star, choosing one which is about six ‘hours 
east or west of the meridian at the time, and 
at a fair altitude. Clamp decl. circle, and 
move telescope in R.A. alone till as near star 
as possible. If star does not come to centre of 
field of view, move telescope, stand and all 
bodily, in azimuth till it does. It will then be 
set correctly enough for finding. 

Wm. F. A. Ellison. 


[9.}—-WHY IS THE EARTH GLOBULAR? 
—for the same reason that a drop of water 
freely suspended is globular—i.e., because it is 
the position of equilibrium for the forces acting 
upon it. A planet of any size could not main- 
tain any other shape than a globe. If it were 
a cylinder or a flat disc the parts most distant 
from the centre of gravity, being unsupported, 
or only partly supported, would be crushed by 
their own weight. The strongest materials 
known are absolutely plastic to the pressures 
existing only a very short distance within the 
earth’s crust. Every masonry structure exerts 
a pressure of about 35 lb. per square inch on 
its base for each 30 ft. of its height. A tower 
a mile high would exert a pressure of about 
35 tons per square inch—enough to crush all but 
the strongest materials—and a mile is a mere 
nothing in the dimensions of a planet. Pro- 
bably the reason why there are no mountains 
more than five or six miles high is that the 
earth’s crust would not stand the pressure of 
more than that vertical height of rock. All 
that the ‘‘ spinning ” does is to make it possible 
for the equatorial protuberance to exist and 
determine its dimensions. If the earth’s spin 
ceased it would immediately cease to be an 
oblate spheroid and become a perfect sphere. 

Wm. F. A. Elison. 


[9:] -LAUNDRY BASINS.—If there is not 
a printer’s error in the title of this query an 
the ‘‘basins’’ are foul, there should be no 
difficulty in removing the coating with a strong 
solution of pearlash and a little elbow grease. 
I am inclined to think it is the bad colour of 
the linen that is the trouble. If there is a good 
drying ground, I expect adjacent smoke or 
smuts or foul water are the causes, for this 
summer clothes dried out of doors have 
bleached well enough. If the clothes are dried 
indoors, as in too many small laundries, 
the clothes will always look dirty. The only 
remedy in such case is a bleaching powder. 
Try “Milton,” the useful germ-killer, obtain- 
able at most druggists’. If unobtainable, the 
only resource is the ordinary bleaching powder, 
generally chloride of lime and potato starch, 
which does not keep long, and is not unreason- 
ably objected to by customers because it 
destroys the clothes unless used with great 
moderation, and care is taken to rinse the linen 
thoroughly after washing—two expectations 
from laundrywomen seldom realised nowadays! 

Materfamilias. 


.12.}—MIGROSCOPE.—The two strivs of 
steel in stage of microscope are for use with a 
flat bar of steel magnetised, if the strips are 
not, to act as a sliding bar, against which the 
glass slips are placed. Such an arrangement 
makes an excellent sliding bar, working regu- 
larly and smoothly. Unfortunately, as the bar 
is so easy to remove, it is apt to be mislaid, as 
appears to be the case with the instrument 
referred to by “Con.” C. H. 

[12.}-MICROSCOPE.—I have one with a 
similar fitting: but the steel slips slide inthe 
brass, and carry a bracket to support the glass 


f not, raise or] I 


and true bearing 
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slides when the instrument is inclined. I ex- 
pect yours were meant to elide, but have 
become jammed. Try a little oil, and see if 
you can move them. — Wm. F. A. Ellison. 


[17.}+-NICKEL PLATING.—The amount of 
nickel deposited entirely depends on ampère- 
hours the cell is run for. If you wish to in- 
crease the thickness of deposit it is inadvisable 
to increase current density, as this causes- 
sponginess; it therefore follows that the period 
of action must be prolonged. If you are using: 
the usual nickel ammonium sulphate electro- 
lyte, you cannot do better, bearing in mind that 
the solution must be kept fairly strong in 
ammonia to produce adherent coats of a good. 
colour. I have found that: in copper electro. 
work the current density may be increased,- 
after the cell has been running for an hour or 
two, to quite an enormous quantity without 
producing sponginess. I do not know if this. 

olds good with nickel, but it would probably- 
be worth trying. J. Cayley Jones. 

59, Stopford Road, Upton Manor, E.13. 


[20.}—-FALSE TEETH.—You cannot make 
a proper job of this yourself, but any dentist- 
will remodel tho case and make it fit properly. 
f you cannot get this, the best, but a very 
temporary, expedeient is to fit a thin layer of 
gutta-percha sheeting between the jaw and the- 
ill-fitting case. The gutta-percha should be 
softened in hot water and then pressed onto 
the jaw and cut to shape. The denture, with 
the gutta-percha, should then be placed in the 
mouth, and firm but not too hard bite taken. 
If not a good fit. re-heat the gutta-percha and 
try. again till it is. A. R. W. 

[24..—HOT-WATER TAPS.—Yes; cut your 
washers with half-a-dozen turns of a carpen-- 
ter’s centre-bit drill. You will find the method 
fully described and illustrated on p 66 of 
‘“ Ours” of February 14, 1913. appa. 
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QUERIES. 


[26.]— PUMP FOR CART POTATO 
SPRAYING MACHINE.—Would some reader: 
say what type of brass pump would suit a cart 
spraying machine? c pump must be all: 
brass; valves can be leather. I want no cheap, 
rubbishy article. Sprayer at present is fitted” 
with a semi-rotary all-brass pump. These when: 
the wings get worn are no good to keep up the | 
pressure on the spraying nozzles, the most- 
important part in the operation.—Black North, 
Ireland. 

(27.--PETROL RATIO TO AIR.—Will some. 
reader kindly explain why the petrol ratio to 
air increases with the engine speed, and why 
the air does not in an I.O. engine? Why does. 
the additional air have to be admitted ?—A. K. 


RULE.—How is the hour angle - 
found with Lieut. H. V. P. 
Weston’s slide rule? Given declination and 
latitude, what is the simplest and most direct 
way of finding the above?—F. Forman. 


[29.}-WROUGHT IRON GIRDER.—Should: 
I rivet a pocket on the flat part of a girder to 
receive the end of the cross beam, or is it 
better to let the end rest on the bottom flange- 
of ae girder with a packing-piece interposed: - 
—Ego. 

[50. }—-BRIDGE OVER CHASM 200 FT. 
DEEP.—We have to span a chasm 40 ft. wide - 
and 200 ft. deep in a small island, inaccessible 
to the ‘workmen to clear a temporary surface 
for the foundation beams to rest on. We pro—. 
pose to use a sort of battering-ram and spades 
attached to long poles to do the work. The-. 
immediate need is to rig a derrick with enough 
pitch to land the ends of the beams safely on 
the island. We have plenty of level ground to 
Hoes on: Any suggestions will oblige.—. 


[31.}—DYEING DEEP BLACK.—Is iron in 
the form of the carbonate or other salt harmfuj ` 
in the production of a good deep black in- 
cloth? We uso chrome for preparing and log- 
wood for finishing, and both vats contain water - 
highly charged with iron—the only water we 
can get.—Yorkshire Reader. 

[32.}-PARCHMENT MAPS.—How ought 1- 
to lay on the light shade of colour on parch- 
ment maps, leases, etce.? It buckles up in 
wrinkles when dry. On paper I can get it flat. 
as when laid on.—Scrivener. 

(33.J—“‘ BLUE ASHES.’’—How is the pis: 
ment known as “ blue ashes’’ prepared? Is 31 


a natural pigment or a trade secret? Also, how 
is Gahn’s ultramarine prepared ?—Painter-. 
[34.]}—MICRO-POLARISCOPE.—Which ic 


the better position for the analyser of a 
polariscope when used in conjunction with the: 


-1 a 
a b 
E 
=- = 
a 


i ma 


ee ere mee ee: 


' fatal consequences. 
are so great that I think it would be. 


14” when both eyes are open. 
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microscope—above the eyepiece, or in the tube 
just above the objectives, and why? Could the 


‘lower Nicol’s prism. be replaced by a piece of 


blackened glass at a proper angle with regard 
to the light, and what would be the advantage 
or disadvantage of such an arrangement ?—A. 
Rover. 


(35. +-HAMATOXYLIN.—How can I pre- 
pare the above from logwood? I mean in solu- 
tion for staining objects for the microscope, 
not in crystals.— C. H. S. 


[36.}-PREPARING MAHOGANY BOARD 
FOR PAINTING.—How can I prepare a 
mahogany board for portrait painting in o1ls?— 
Joyce. 


[(37.}-CHALK LIME.—Kindly give hints on 
burning chalk for lime, especidily with regard 
to time. I Believe some chalk contains much 
more water than others. Is this so? I propose 
to operate in East Anglia.—T. H. H. 


(38. -ALUMINIUM.—Is this slightly soluble 
in boiling water? Tea made from water boiled 
in an aluminium kettle takes on a dull leaden 
uppearance on the addition of milk, and looks 
as though the tea and milk had been kept for 
some hours in a thermos flask.—Stanhoe. 


[59] -ELECTRIC FOOT BATHS.—I have 
been ordered electric foot baths for my rheu- 
matism, and should be pleased for information 
how to make one. I may say I have electric 
light on my premises. Would this be strong 
enough, and what would be required to connect 
with bath? Any further particulars will oblige. 
—T. F. Gould. 


[40.] — QUICKSANDS. — How are these 


‘formed? Where may they be studied ?—Sandy. 


(41. CRITICAL IMAGE IN METALLO- 
GRAPHY.’’—I have studied with very con- 
siderable interest and profit Dr. Cole’s book on 
* Critica] Miscroseopy.’’ The instructions given 


for obtaining the critical image are beautifully 


concise. I cannot, however, apply the instruc- 
tions when dealing with an etched surface of 
metal through a vertical illuminator. Some in- 
Formation in this direction would be valuable 
and appreciated.—Puzzled Student. 


(42.}-RIVETING CHINA.—I wonder if one 
of our readers would kindly tell me how to 
rivet china? 
be cemented on to the article, and then a hole 


-drilled about 4 in. either side of the crack, and 


a pieec of wire inserted in the holes across the 
crack. I should like to know the process and 
materials used.—Edward J. Finnis. 


_ [43.--ICE.—Is there any means of making 
ice in small quantities cheaply. for household 
living in thé country unable to obtain small 
supplies ?—J. W. Weinberg. | 


[44.1 —DISTILLED WATER AS MEDI- 
CINE.—I have read of a mountain stream 
which was so nearly pure as to be:dangerous 
to drink and had carned a titlo implying even 
The absorbent qualities 
of H,O 
very imprudent to administer otherwise than 
as medicine in small quantities. Does not the 
same caution suggest itself in the case of aqua 
pura (distilled v-ater)?—J. Wood. 

[45.-MAGNIFICATION. — Can someone 
tell me whether the magnifications of the 
microcope as worked out with Wright’s Kikno- 
meter are correct. Should they not agree with 


' the method advised by Dr. Coles in “ Critical 


Microscopy.” They do not. Why not? 
Measuring the magnification of an object by 
direct vision vields different results from either 

e.g.. a scale of 1/1000” occupies a space of 
Mag. = 1500, 
which is much more than either the other 
two methods show. Is not the visual result 
the true one? If not, why not?—Quandary. 

f46.J—PISTONS.—Given three pistons, each 
subjected to the same pressure per sq. inch, what 
should be the diameter of two of these pistons 


© twhich are equal to one another) in order that 
' their combined nressures shall exactly counter- 


balance the pressure on the third piston, whose 
diameter is 2 inches ?—Chas. Wilton. 


T47.. —ASTRONOMICAL.—I have been 
asked to explain an old astronomical or astro- 
logical plate, and will describe what I have 
identified and perhaps someone will recognise 
it. A brass quadrant, 3 in. radius, along one 


- edge two sight-holes, and a hole in corner pro- 
~ bably for plumb line, curved edge divided into 


90°, scale of tangents inside this, then two 
short ares, divided into days of month, 
January-Mav reading one way, July-November 
reading back along other. Then there is an 
engraved diagram j in. wide between two arcs, 
one radial edge divided into 234. It is criss- 


crossed by a series of progressively spaced 


numbered diagonal curved lines which look as 


The broken piece first seems to] 


if they would have been straight had the dia- 
gram been on straight co-ordinates.: A 


graduated line with Zodiac signs cuts across 


spiro-diagonally from corner to corner. Five 
stars are stamped on the diagram with R.A. 
given. Declination by my measurement along 
the edge. On radial 1° Al peg. 23 hr. 54’, dec. 
13.19 (? Markab); on radial 29° Arct., 13 hr. 
58’. dec. 21°, radial cutting dates March 16 and 
October 6; radial 33° Cor Q, 9 hr. 48’, dec. 
15.89 (? Regulus), dates February 24 and 
September 27; radial 63° Oc Tau. 4 hr. 15’, 
dec. 15.6° (?Aldebaran); radial 67° Cor vul., 
19 hr. 33’, dec. 8° (?Altair). Does not the in- 
crease in the present R.A. point to an age of 
300 years for the plate? What was it used for? 
—H. E. Adshead. Á a 


[48.}-MAGNETO.—Can some reader advise 
how to convert an anticlockwise magneto to 
clockwise—a four-terminal magneto?—A. K. 


[49.}—-FRICTION TEST FOR OILS.—Whut 
is meant by the friction test when applied to 
jubricating oil, and what use is it?—A. K. 
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ANSWERS TO CORRESPONDENTS. 


The following are the initials, etc., of letters to 
hand up to Tuesday, 3 p.m., August 2, and un- 
acknowledged elsewhere :— 


R. D.—Cosmo—H. J. B.—A. A. Duncan—Albert 
Alfred Buss—R. F. B.—W. J. G. F.—Lt.-Col. D. J. 
Smith—Rhodelta—Interested—F R. E. S.—James 
—R. B. V.—William Godden—Hiram G. Artlock— 
Larry— George Crow—Krikitestes. 


RICARDO.—Y es. 

J. MqQss.—Thanks, no. 

A. HARRIS.—They are the same. 

F. W. T.—Such coincidences are numerous. 

se ee brother has no claim. 2. The limit is 


S. G. P.—“ Uglyography ” was a word coined by 
the poet Southey, and eypned to Churchyarde’s 
“ Reformed ” spelling of English. l 


JACKO.—Fallow land was so called from the Saxon 
falewe, pale red, the colour of land ploughed but 
not sown. Fallow deer are similarly so called. 


XuryY.—Yes; in Domesday Book the vineyards are 
frequently mentioned; and Wyn moneth, the 
Anglo-Saxon name for October, was the month 
for treading the wine out. å 


H. E. A.—The printers’ name for the sign used for 
the bar used when fractions are set in one line 
is in Latin the ‘** Solidus.” It is more often called 
a “diagonal,” or "shilling stroke.” 


G. FULLER:—A crannock was an Irish measure, 
which in the days of Edward II. contained either 
eight or sixteen pecks; we forget which, and we 
do not know if it is even used now in Ireland. 


PrtriL.—The word ‘glory’? in Psalm xxx. 12, 

_ Ivii. 8, and cviii. mean:man’s speech; his distin- 
guishing speciality. unshared by other animals, 
who can.hear, smell, and feel, but cannot talk. 


N. C. S.—Our second Moon has not yet been dìs- 
covered! Its existence was asserted by Dr. 
Waltemath, of Hamburg, in 1808. See Mr. 

` Hollis’s reply to a similar query on p. §9,: No. 
2422. 


Bank ‘HOLIDAY.—Closure here and at the printers 

' necessitated going to press practically on Satur- 
day last, and many letters, etc.. are held over 
till next week, most of which we hope ta be 
able to use. 


Iaco.—In some parts of Scotland the people are or 
were accustomed to sit up on the night of Feb- 
ruary 24 to wateh for ‘‘ Lord Derwentwater’s 
Lights.” the aurora borealis having been un- 
usually brilliant on the night of Febru.ry 24, 
1716, on which date James, Ear! of Derwentwater 
was beheaded for rebellion. 


GRENOVIC.—The ancient inhabitants of Kent were 
probably of the same family of Celts as were in 
occupation of a-part of Gaul, and kept up close 
relationships with the Continent. In 56 B.C., it is 
helieved, they sent over an armed force to aid 
their kinsmen, the Veniti, who were revolting 
against the Roman power. It was in revenge for 
this aid that Cæsar brought over his first ‘‘ ex- 
peditionary force,” as we should call it to-day. 


Tox.—The trade winds were not so called from any 
connection thereof with trade or commerce: but 
because they trade or tread in one uniform 
track. In the northern hemisphere they blow 
from the North-east, and in the southern hemi- 
sphere from the South-east, about thirty.degrecs 
on each side of the Equator. In some places 
they blow six months in one directiqn and six 
months in the other. The Anglo-Saxon name 
was “ tredde-wind,” i.e., winds of a specific beat 
or tread. 


G. R. Scott.—The calendars of the ancient world 
were based on the diurnal revolution of the 
Earth: on the nhenomena of sunrise and sunset; 
the periodic phases of the Moon; the four 
seasons; and the phenomena of the skies. The 
solar year was not accurately determined till the 
sixteenth century of the Christian era. till when 
it was not known that the Earth had a motion 
round the Sun. Look up an interesting paper on 
‘Calendars Ancient and Modern” on p. 11 of 
our issue of August 4, 1911. 


high-grade movements, 
solid gold. These watches are all new and in per-. , 


‘chronic ailments.—THs LABORATORY, 


A. CHAPLIN.—“ Widow’s Port,” the instinctive dread 
of all persons who have any respect for their 
health, as the Times once said, got its name from 
the fact that, just as a widow retains her bus- 
band’s name -after the husband is taken away, so 


this mixture of potato spirit and other acrid 


alcohol with some inferior wine retains the name 
of port. ~ Widow’s Pianos” got their name 
similarly from the frequent advertisements to 
the effect that “a widow lady is compelled to 
sell her piano at half-price” ! 


A. E. B.—We have no present statistics; but before 


the war it was found that the number of 
children in thrifty, intelligent, hard-working 
men’s families averaged 3.7, while the number :n 
incompetent families—such as contribyte most 
largely to the ‘‘ unemployed’’—averaged 7.4. 
Nothing practical has ` yet been done to alter 
that; and year by year the results are growing 
more and more serious. Philanthropy seems more 
and more concerning itself with the preservation 
of the useless unfit, and the encouragement to 
such to increase and multiply. 

CRISPIN.—We incline to regard the story about the 
“ revival of the hopes Qf the Turks” by the 
occultation of Venus by the Moon on July 2 a6 
the fruit of the fertility of the brain of some 
newspaper man. There are two legends current 
about the origin of the Crescent. One ascribes 
it to the opportune showing 


and thwart the work of the miners employed by 
Philip of Macedon to bring down the walls of 
Byzantium. The other is that Sultan Othman 
saw in a vision a crescent moon extending its 
horns East and West, and adopted the crescent 
as an omen of the wide spread of the Turkish 
Empire by his conquests 


INDEX TO VoL. CY III.—With this issue is given the 
Index to Vol. CXIII. Readers who bind their 
volumes are advised to detach it at once and 


send it with the numbers of Vol. CXIII. to the. 


binder. If this is forgotten the result is generally 
an application to us for another copy of the 
index. which we are seldom able to supply, and 
only by the purchase of this issue as long as any 
copies are left. It is suggested that any misaing 
numbers of the past volume wanted for bmding 
should be ordered gt once, as they soon run out 
of print. Bound copies of the last volume will 
be ready as soon as we can get them from the 
binder. The price is 7s., or Ss. 3d. post free in 
the U.K. A very limited number of volumes are 
bound‘ up, and readers desirous of obtaining Vo). 
CXIIT. should remit at once, and it will be sent 
on as soon as ready. : 


ADVERTISEMENT RATES. 


For Sale. Wanted. 
Situations. 


For Exchange. 
Addresses. 


The Charge for Advertisements inserted under any of 
the above headings is ls. for the first 16 words, and ôd. for 
each succeeding eight words, which must be prepaid. 


For Exchange. : 


The Reputation Firm Exchange or Buy Any- 
thing Optical. Write or call.—BROADHURST, CLARE- 
SON AND CO., 63, Farringdon Road, E.C.1 

Clarkson's, 338, High Holborn. Second-hand 
Optical Mart. Make, Buy Sell, Excnange First- 
class Optical Instrumente. —_ 


For Sale. 
Reflecting Telescopes, Mirrors, 
new method. More light and 
OALVER. Manse, Walpole, Halesworth. 
Baker’s April Second-hand List containg over 


Silvered by 
durability.—QG. 


| 2,000 Optical, Scientific and Photographic Instru- 


ments.—244, High Holborn, London. 


64-Page Book about Herbs and How to Use 
Them, 2d.—TRIMNELL, The Herbalist, 144, Richmond 
Road, Cardiff. 

Milling Attachments, with Vices for Lathes.— 
THE WHEELER MANUFACTURING Co., LTD., Trench 
Crossing, Wellington, Salop. 

Silent Keyless Clock, English make; simplicity, 
reliability ; noiseless; no keys to lose, no springs to 
break; driving force constant ;’no oil required. Price 
£2 10s.—D8NNISON, 26-28, Holborn Viaduct, London, 
B.C.1. ’Phone. Holborn 2798. ~ 
- Waltham Watches,—Special offer of small pre- 
war stock at slightly over pre-war prices. Mostly 
in silver, gold-filled, and 


fect condition. Detailed list post free.—DENNISONS, 
A aes Watch Depot, 26-28, Holborn Viaduct, 

wc, 
Watches by a trained staff; the best equipped in 
England. _ 

lonised Tablets for middle age, prevent harden- 
ing of the arteries, swelling of glands, tendency to 
seizures.—Below. 


Ionised Tablets for Deafness, Insomnia, Enlarged ` 


Prostate, Catarrh, and all 
62, Newport 
Street, Bolton. : 

“ Telescopss, Equatorial Adjustments, Figur- 
ing and Silvering Mirrors,” 2nd Ed., cloth, 8vo., 
5s. 6d.—BANKS, 62, Newport Street, Bolton 

The Harley Chin Rest prevents mouth breath- 
ing during sleep—a prolific cause of disease.— 


Rheumatism, Piles, 


Below. 
The Harley Chin Rest. Highly recommended 
by specialists... 5s., post free —Laboratory, 62, New- 


port Street; Bolton. 


of the crescent | 
moon, which enabled the Byzantines to discover 


’Phone, Holborn 2793. Repairs to Waltham © 


` 


-| meant the using of a 4-ft. lathe for turn- 


=} sary to open out the centres another 


| on to form a continuity of the long gap 


__ jbave a casting made for the end of were then held by a small iron bar 
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WOBKSHOP WAYS AND MEANS. a no Nh yee gone on with, hee 
, when the foundrymen had returned to 
By Cance MAND: work. Owing to the same strike the pat- 
It sometimes happens that when firms | tern handle sent us by the Government 
are trying a new line of work some make- j was used as the template in the lathe, so 
shift devices are needed until the manage- | that the hundreds afterwards turned were 
ment see if the goods have sufficient sale- unquestionably the right shape. 
ability to make it worth while getting new| This procedure was continued afterwards 
machinery. _|with other articles, so that the foundry- 
Such a case in the writer’s experience | man was eliminated as far as the copying 
lathe was concerned. With slender shafts 
the way of working was as follows :—The 
sample was put in as a pattern on a 
butterfly poppet, and a much: thicker piece 
of wood put in at the machining side of 
the lathe. A very small cut was taken off 
this, succeeded by several others, so that 
finally a pattern shaft was obtained much 
stouter than the sample, yet of the same 
This extra | actual proportions, so that, by shortening 
the connecting screw between the friction- 


ing mangle rollers, so that it was neces- 


2 ft, at least, eThe head-stock was, there- 
fore, carried back on to an old machine 
frame, that was packed up sufficiently 
high to be level with the lathe. Two 
wooden bars had been previously bolted 


into which the stocks slide. 


stand was bolted to the floor, and attached 
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three screws (Fig. 8), This job, like so 
many that one has to do, was due to the 
defective workmanship of another man in 
using too wide a bandsaw, and so being 
unable to get his sweeps clean. 

In winding wire on a lathe into helices 
for after-use in an American belt-mend- 
ing machine two boys ,were formerly 
needed, one to coil the wire on the 
mandrel, and another to.straighten it out 
from its circular coils ; but it was thought 
that if it came through sufficient resist- 
ance to straighten it out it would uncoil 
itself from the roll, and so release a lad 
for other work. Five reels were bolted 
on a board in a straight slot, the latter 
being long enough to allow for the reels 
being adjusted at the right distance apart 
to give the correct tension (Fig. 9). The 
coil was hung on a headless nail in the 
wall, or in a board, and the reels should 


to the lathe legs with plates and bolts,! wheel and the cutter block, shafts of the 
so that it was impossible for it to spring | dimensions of the sample were obtained 
away. Fig. 1 shows a side elevation of | (Fig 6). 
the method of fixing. | Some quarter segments that needed 
At the tailstock end an extension of a| grinding to shape gave some trouble, as 
foot was gained by bolting a large gate| the spindle end and nut on the grinder 
hinge in the U-shaped divisions in the bed} were very much in the way. Fig. 7 shows 
box, and on this a square plate was fixed. | a method by which the hollow mandrel 
From that foundation it was easy enough | of a lathe was used to eliminate these 
to again continue the lathe-gap, so that | projections. 
the tailstock could run into it (Fig. 2). Workmen often break emery stones by 
In extending a copying lathe so that it| trying to chip the centre hole larger to 
could shape Government barrow handles fit an arbor for which they were not 
(Fig. 3), the extra length was put at the| ordered. 
tailstock end (Figs. 4 and 5). s 
ln this case two pieces of elm were few old’ bolts off the scrap peap, and use 
fitted into projections on the lathe side, | the threaded part as though it was a rat- 
and bound at one end by a chain, and at tail file. They cut very quickly, and the 
the outside end by a distance-piece. Legs| job is soon done. — 
were fitted to these pieces to support the; Another attachment to a lathe was a 
heavy double tailstock. A plate was re-|small diameter sandcloth drum used for 
cessed into’ these planks, and a similar! polishing chair backs in cinema seating. 
arrangement of plates and bolts to that| A V-shaped groove was cut in a portion 
shown in Fig. 1 stopped the end move-|of a defective mangle roller. into which 


ment. This acted so well that a suggestion | the ends of the sandcloth fitted, and ma 
an 


be sufficiently far away from the lathe to 
allow the lad to guide the wire along the 
mandrel. i 

Much of the wire that is sent for such 
jobs is too springy, and will not collapse 
properly into oblong loops after the beit 
is stitched. Annealing cures that trouble, 
but by taking the brightness from the. 
wire causes it to become rusty before being 
used up; so it is best to put each helix 
as it comes from the lathe mto a pan of © 
old oil to prevent oxidation. 

Some ex-munitions lathes gave us some 


The best way to increase the; trouble, as they had no cone pulley on 
diameter of the spindle holes is to get aj the headstock, but just fast-and-loose 


eight-inch ones, and a lathe without 
variable speeds is a poor iool. As it hap- 
pened, a lot of cone pulleys were lying 
about which would not work in with each 
other as the steps, were dissimilar, so 
wooden ones were turned up to make pairs 
with each iron one: that is, they, were 
turned with the same sized steps, though 
not necessarily. the same diameter, as 
eight)inchés.square was the limit of avail- 
able timber. These pairs, one wood ane 
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one iron, were put on the main and 
counter shafts, and with an 3-inch wooden 
pulley fitted on the countershaft to drive 
the lathes, three or four convenient’ 
changes were obtained. 

The wooden pulleys, being split ones, 
were put on the main shaft to avoid dis- 
turbance of the other machinery. Fig. 10 
shows the method of attaching these 
pulleys. 

Fig. 11 shows a section of one of the 
8-inch pulleys with a variant way of bolt- 
ing up. 

Some real cone, as distinct from 
stepped, pulleys for use as friction gear- 
ing were made from pressed paper sheets. 
It seemed very gritty for fibre, and a tool 
was dulled in about two minutes, so that 
it looked like being a lengthy job. The 
pulleys were therefore dissembled and 
each one was cut a shade larger than its 
proper size with a tool like a trammel. 
but which had two cutting points instead 
of one. They were put in so as to give a 
slight set to each point, and were then 
filed up to a saw-tooth shape and the 
excess material from each piece of press- 

ahn was removed easily and neatly. A 
joiner’s gauge gave the idea for the altera- 
tion in size for each piece. Details are 
shown in Fig. 12. l l 

With only a trifle to take off, the dulling 
- of the tool did not matter so much, and 
the job was finished in a reasonable time. 

Old files are not usually considered good 
stuif for making turning tools out of, but 
as far as the writer’s experience goes, the 
censure is undeserved. The main thing to 
watch is the heating of the file previous to 
softening. This should be equable 
throughout, and carried further than the 
normal tempering heat. The steel should 
then be well buried in the lime or sand- 
box to cool off. Even the flat saw-file 
which is rarely more than a quarter-inch 
thick has been used successfully when 
backed up with a supporting iron (Fig. 13). 

The recent dry weather has made balata 
belts so slack that it has been advisable 
to take them off at times and soak them 
in a water-barrel. After a ‘couple of hours 
drenching they were replaced on the 
pulleys with their gripping power much 
improved. Where this is not possible, the 
application of a few drops of water occa- 
sionally while the belt is running wil 
improve matters, and has the advantage of 
being cheaper than castor-oil. All belt 
dressings of a sticky nature are best left 
alone as far as balata is concerned. E 

Leather belts when glazed on the inside 
face can be cleaned with petrol to their 
advantage. Ifa loop and pin-joint 1s used 
the belt may be removed and put on the 
pulley the reversed way, both as regards 
length and surface, so that the hair side 
runs on the pulleys. 

This, though contrary to the usual prac- 
tice, is not detrimental to the belt in any 
way, and often stops working losses by belt 
slip. It also gives a longer life to the 
stitched laps, as the friction comes on a 
new face. 

Where oval nails are useg for _belt 
fasteners, as often happens where Joiners 
are employed, a little hole drilled in one 


of the vice-jaws helps to bend the hooks to. 


a uniform width (Fig. 14). The end of the 
nail is held in the vice, and the shank 
tapped over. The bent end is then placed 
in the hole and the other bend formed. 
Appended are a few additional explana- 
tions of the sketches :— 
Fig. 1.—A.A., bolts holding B and C to- 
gether. 
Fig. 2.—A.A., bolts holding extension 
piece D to lathe-bed E. 
Fig. 3.—Oval turning up to dotted line. 


Fig. 4.--Plan of lathe end. Wooden 


parts shaded. Distance piece and plate to 
hold tailstock are not shown, for the sake 
of clearness. 


Fig. 5.—End elevation of same lathe. 

Fig. 6.—Partly turned hammer-shaft A, 
showing decrease in thickness compared 
with B, the wooden pattern that jhe fric- 


tion-wheel follows. 


Fig. 7.—Collars, pinned to the bolt. 


centred the emery-wheel in the hollow 
spindle. 


Fig. 10.—Bolts as shown in end sketch. 
Fig. 14.—Shown just before closing vice 
ready for bending second point over. 
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SUN-WORSHIP AND SCIENCE. 


As a correspondent of the Times points 
out in its issue of Monday last, a theory 
of the late Sir Norman Lockyer has just 
received a blow from which it can hardly 
recover. Accurate measurements made by 
the Egyptian Survey have proved that 
never since the great Temple of Karnak 
was built has the sun shone straight down 
its axis. Sir Norman Lockyer believed 
that this temple, and many others in 
addition, were constructed for the purpose 
of obtaining an exact observation of the 
precise time of the solstice—that is to say, 
the day of the sun’s most northerly set- 
ting. But Mr. Richards, of the Survey 
of Egypt, has proved that the sun has 
never been visible at all, at any moment 
in any day in any year along the axis of 
the temple, since about 6000 3.c., and that 
it last set along the central line of this 
axis between 12,000 and 13,000 years ago. 
At this date Europe was still in the Old 
Stone Age; the cave period was at its 
zenith, and the hunters of the Dordogne 
were ‘chasing reindeer over the French tun- 
dras. To suppose that the Temple of Kar- 
nak can have been built then is obviously 
absurd. Unfortunately, astronomy is not 
likely to help us to prove the date. It 
would hardly be profitable to carry out 
precise observations with a theodolite 
along the central axis of Stonehenge. The 
data themselves are too rough. Is it that 


— 


of the earthen avenue or that from the 


assumed centre of the tircles through the 


1} tip: of the stone called the'Friar’s Heel? 


For this stone does not stand, as is often 
supposed, in the central axis of the 
avenue. What, again, is to be taken as 
the centre of the stone circles themselves ? 
A difference of two feet—no more than one 
could move one’s head without shifting 
one’s position—would neutralise the whole 
amount of change in the emergence of the 
sun above the horizon since 2000 3.c. The 
idea of dating the construction of these 
temples by means of astronomical obser- 


change in the point of sunrise and sunset. 
At Karnak the point on the horizon cut 
by the setting sun is gradually shifting 
southwards. The change, however, is ex- 
tremely slow, and during the last 4,000 
years the sun has moved southwards by 
an amount only eaual to his own dia- 
meter. The exact age of Stonehenge is 
still ‘undiscovered, but no archeologist 
would put it before 2000 B.c. Even sup- 
posing it to have been put up for the pur- 
pose of making observations of the sunrise. 
we could not, on account of the roughness 
of the date, discover the date by astro- 
nomical means. 

The work of Mr. Richards at Karnak 
would appear to dispose finally of the sun- 
temple hypothesis: and the Survey of 
Egypt is to be heartily congratulated 
upon the accomplishment of a most) useful 
piece of work. 
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THE SUNDEW. 


Of the numerous wild flowers that are 
to be met with at this season, the most 
remarkable in many ways is the round- 
leaved Sundew (Drosera rotundifolia). It 
is one of the three members of the vegetable- 
kingdom in Britain that prey upon un- 
wary insects, upon whose bodies they 
depend’ for a considerable proportion of 
their daily sustenance. It is generally to 
be found near peat bogs and in moist. 
places, but it must be sought for as it 
does not unduly thrust itself upon one’s 
attention. _ 6 

Once seen, however, it is not easily for- 
gotten, or mistaken, glittering as it does- 
with pinpoints of sparkling gum upon the 
crimson-haired treacherous leaves spread 
close upon the ground like a beautiful 
rosette. The long, , tentacle-like hairs, 
each terminating in a rounded head,. 
which gives the leaves their crimson 
appearance, form the sundew’s armoury. 

Woe betide the unfortunate insect which ` 
happens to settle upon one of these 
innocent-looking leaves, for it is doomed. 
It is instantly seized by the teritacles, — 
whose purpose it is to detain it by means- 
of the sticky fluid secreted by the rounded 
heads. The insect, finding itself thus. 
trapped, frantically struggles to escape, 
but only succeeds in irritating the other 
glands near, which bend over and add 
their quota of gum, with the result that . 
the insect is more firmly trapped than 
ever. The leaves also curl over, and the 
insect, now safely bedded in the hollow. 
of the leaf, is ready to be made a meal 
of.. A digestive fluid dissolves the soft 
parts and the useless portions are re- 
jected ; the leaf subsequently resuming its. 
former position in readiness for the next 
victim. ‘The chief object, in fact, the 
only one, of this insectivorous habit is to 
enable the plant to increase the quantity - 
of seed.—W. G. in the Scotsman. 
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SCIENTIFIC SOCIETIES. 


exe 


BRITISH ASSOCIATION, EDIN- 
BURGH MEETING. 


The inaugural general meeting will be 
held in the Usher Hall on Wednesday, 
September 7, at 8.30 p.m., when Sir Ed- 
ward Thorpe will assume the presidency, 
in succession to Professor W. A. Herdman, 
and will deliver an address dealing with 
‘‘ Some Aspects and Problems of Post-war 
Science, Pure and Applied.” On Friday, 
September 9, at 8.30 p.m., the first even- 
ing discourse will be delivered by Profes- 
sor C. E. Inglis, on “‘ A Comparison of the. 
Forth and Quebec Bridges, showing the. 
Evolution of Cantilever Bridge Construc- 
tion during the past Thirty Years.” On 
Tuesday, September 13, at 8.30 p.m., the 


vations was suggested by the gradual} second evening discourse will be delivered 


by Professor W. A. Herdman, on ‘‘ Edin- 
burgh and Oceanography.” The conclu- 
ding general meeting will be held on Wed-. 
nesday, September 14, at 12 noon. Four. 
public lectures to citizens will be given by 


members of the Association in connection. - 


with the meeting. On Tuesday evening, | 
September 6, at 8 p.m., Sir Oliver Lodge 
will deliver a lecture on ‘‘ Speech Through 
the. Ether; or the Scientific Principles 
Underlying Wireless Telephony.” On 
Wednesday afternoon, September 7, at 
2.50 p.m.. in the Natural History Lecture 
Theatre, Old College University, Dr. E. J. 
Russell will give an address on ‘‘ Science 
and Crop Production.” On Thursday 
evening, September 8, at 8 p.m., in the 
Usher Hall, Professor A. Dendy, D.Sc.. 
F.R-S., will lecture on ‘‘ The Stream of 
Lite. (Or Monday evening, September 12, 
at 8 p.m., inthe Usher Hall, Professor F. 
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J. Fleure, D.Sc., will discuss ‘‘‘ Countries 
as Personalities.’’ 

The sections will begin their sessions on 
Thursday morning, September 8, and will 
«continue daily. The meeting rooms of the 
sections will be in the University. Among 
the addresses by the sectional presidents 
ate:—Section A: '‘ Problems of Physics,” 
by Professor O. W. Richardson, F.R.S. 
Section C: ‘‘ Experimental Geology,’’ by 
Dr. J. S. Flett, F.R.S. Section I': “The 

Principles by Which Wages are Deter- 
mined,” by Mr. W. L. Hichens. Section 
G; “ Water Power,” by Professor A. H. 
Gibson, D.Sc. The following subjects 


{among others) will be discussed at joint- 


- meetings of the sections indicated :—“‘ The 
‘Structure of Molecules ’’ (Sections A, B); 
“The Age of the Earth ”? (Sections A, C, 
D,K); and ‘‘ The Proposed Mid-Scotland 
Canal” (Sections C, G). 


NORTH MIDDLESEX WIRELESS 
CLUB. 


A meeting of the North Middlesex 
Wireless Club was held on Wednesday, 
July 27, at Shaftesbury Hal, Bowes 
Park. After the usual Morse code prac- 
tice, the ċhair was taken by the President, 
who called on Mr. E. M. Savage to give a 
demónstration of soldering. Mr. Savage 
had provided himself with the usual sol- 
dering implements and a Primus stove. 

encing with a word of apology for 
taking up the time of those to whom sol- 
dering was so easy that they had pro- 
bably forgotten their early difficulties, he 
said that he had gathered in conversation 
with some members that they had had 
great trouble in making a clean and neat 
job, and he proposed to show them how 
to “make the solder stick.” He then 
Joined together a number of pieces of 
metal of different kinds, explaining the 
process. Other members afterwards put 
forward several useful tips applicable to 
special jobs, and the evening closed by a 
vote of thanks moved by the Chairman. 
Particulars of the club may be had from 
the hon. secretary, E. M. Savage, Nith- 
dale, Eversley Park Road, Winchmore 
Hill, N.21. 
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` SCIENTIFIC NEWS. 


te 

A violent earthquake on the 1st instant 
caused a great panic at Leghorn, 
and crowds fled from the town into the 
country. Other serious shocks in Italy 
are recorded. The Lunigiana district, 
north-west of Lucca, was severely damaged 
by the earthquake. A big building 
collapsed at Bari the same day, burying 
a number of persons. 


Since his transference from Liverpool 
to Birmingham the public visits to Liver- 
pool of Sir Oliver Lodge have been few 
and far between. It is welcome news, 
therefore, to learn that he will be one of 
the principal speakers at the forthcoming 
session of the Liverpool Literary and 
Philosophical Society. It is understood 
that he will speak upon the subject of 
“Relativity,” and it is further surmised 
‘that Sir Oliver will have something 
‘especially piquant to say. 


_A_ third edition of “Theoretical 
echanics,’’ by A. E. H. Love, M.A., 
D.Sc., F.R.S. (Cambridge University 


Press, Fetter Lane, E.C.4, 30s. net), is a 
useful introductory treatise on the prin- 
ciples of dynamics, the success of the two 
Previous editions of which has fully justi- 
, fied the approbation with which they were 
Teceived by mathematical students. The 
took. is divided ‘into three sections, 


b 
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throughout the first of which the student 
is familiarised with the idea of accelera- 
tion ; in the second the general principles 
of dynamics are explained, and in the 
last chapter the theory of work and energy 
is dealt with; and in the third part the 
method of applying the general theory 
to different classes of problems is set 
forth. Few changes have been made in 
the text of the present edition, but new 
articles have been added which are recog- 
nisably indicated. 


Major Charcot, the well-known French 
Antarctic explorer, has succeeded, after 
great difficulties, in landing upon the 
Islet of Rockall, 150 miles west of the 
Hebrides. Members of his expedition ob- 
tained a number of geological specimens 
from this rock. It is claimed that all 
da attempts of the kind have 
failed. 


The death has taken place, in Paris, 
of M. Edmond Perrier, member of the 
Institute and of the Academy of Medicine, 
and former director of the Museum of 
Natural History. M. Perrier, who was 
born in 1844, was a naturalist from his 
earliest years, and made several voyages 
in the Mediterranean and the Atlantic to 
explore the life and. habits of little-known 
sea creatures. An ardent disciple of 
Lamarck, he wrote many books, and won 
especial fame for his work ‘‘ Zoological 
Philosophy before Darwin.” 


Several Austrian scholars, invited by 
the Universities of Oxford and Cambridge 
to spend a holiday in Britain, are arriv- 
ing from Vienna next week. Among them 
is Herr Johann Paliska, the astronomer 
of Vienna University, famous for his dis- 
coveries. During the night from Friday 
to Saturday last he found his 120th 
planet. 


-In consequence of the retirement of Sir 
Hercules Read, which took effect on July 
51, the Department of the British Museum 
known as the Department of British and 
Mediæval Antiquities and Ethnography 
has been divided, and the following ap- 
pointments have been made by the Prin- 
cipal Trustees :—Mr. O. M. Dalton to be 
Keeper of the Department of British and 
Mediæval Antiquities. Mr. R. L. Hob- 
son to be Keeper of the Department of 
Ceramics and Ethnography. Mr. T. A. 
Joyce to be Deputy-Keeper in the De- 
partment of Ceramics and Ethnography. 
Mr. Reginald Smith, hitherto Deputy- 
Keeper in the undivided Department, be- 
comes Deputy-Keeper in the Department 
of British and Mediæval Antiquities. The 
prehistoric collections fall into the De- 
partment of British and Mediæval 
Antiquities, the Oriental collection into 
that of Ceramics and Ethnography. 


The first meeting of the Internationa 
Commission, for the Exploration of the 
Upper Air was held at Bergen in the 
week which ended on July 30. The 
methods used in exploring the atmosphere 
consist in sending up kites and balloons 


which were observed with theodolites, and 
the different wind currents they encoun- 
tered during their ascent were determined 
by methods of triangulation. This method 
was used extensively during the war on 
all fronts, and by both sides, in connec- 
tion with artillery, aviation, gas warfare, 
and sound ranging. Various papers were 
read, and much was heard of Professor 
Bjerknes’s theory of the Polar front. In 
this theory it is supposed that a mass of 
cold air exists over the Poles, with a 
marked discontinuity between the Polar 
air and the warmer air farther south; 
the surface of discontinuity is thrown 
into a series of waves, in connection with 
which depressions occur. The Commis- 
sion formulated a scheme, which will be 
referred to the International Meteorolo- 
gical Committee, which is to meet in 
London in September. 


Details of licensed operations on living 
animals are given in a return issued show- 
ing that thirty-five mew places were 
registered during 1920 for the perform- 
ance of experiments on living animals, 
and fourteen places were removed from 
the register. In no case had a certificate 
dispensing entirely with the use of au 
anesthetic been allowed for an operative 
proceeding more severe than subcutaneous 
venesection. Serious operations, the re- 
turn points out, are always required to be 
performed under an anesthetic. The 
total number of experiments was 70,367, 
being 7,490 more than in 1919. During 
the year 6,136 experiments were performed 
by eleven licensees in the course of cancer 
investigations. Of these 675 were per- 
formed with anesthetics and 5,461 came 
under the heading of experiments of the 
nature of simple inoculations, hypodermic 
injections, and similar proceedings per- 
formed without anssthetics. The latter 
were almost entirely inoculations into 
mice, or exposure of animals to radiations. 


How ordinary soda-water bottles are 
used in connection with the study of the 
growth and distribution of fishes is ex- 
plained in the thirty-ninth annual report 
of the Fishery Board of. Scotland. In 
continuation of the former investigations 
‘a large number of drift-bottles were put 
away. during the year, chiefly at five 
stations. The bottles consisted of ordi- 
nary soda-water bottles, and were of two 
types, one so poised as to float at the 
surface of the sea to show the surface 
currents, and the other weighted so as to 
drift along the bottom to determine the 
bottom currents. During the year 2,400 
bottles were liberated, comprising 1,100 
surface and 1,300 bottom drifters. The 
number recovered up to December 31, 
1920, was 140 surface and 150 bottom 
drifters. This investigation is still in 
the initial stage, but by far the greater 
number of the surface drifters recovered 
drifted northwards, many of them having 
been found off the coast of Norway. In 
previous experiments the direction taken 
by the drift-bottles was to the south along 
the Scottish and English coasts. The re~ 


carrying self- recording barometers and| versal of the movement in the autumn 


thermometers, and especially of free, un- 
manned sounding balloons, which ex- 
plored the atmosphere up to heights of 
fifteen miles or more above the surface. 
Among the various things discovered 
through these observations was the impor- 
tant fact that the atmosphere is divided 
into two parts—the troposphere, which 
extends in our latitudes from the ground 
up to six or seven miles, and the strato- 
sphere, which lies above. In the tropo- 
sphere temperature falls with height; in 
the stratosphere it remains constant with 
height in any one place and at any one 
time. Pilot balloons were also used, 


and winter of 1920 was probably due to 
the marked prevalence of southerly winds. 


It is said to be feared that the Sandling 
Mountain, in the Salzkammergut, will 
topple over. There was a similar scare 
just twenty years ago, when the fall of 
the Rocher de la Clusette, in the Val de 
Travers, was predicted, and that it would 
dam the Areuse torrent, and not only 
flood the upper valley, but obstruct the 
water supply and the force that provides 
electric power and lighting for Neuchatel 
and La Chaux de Fonds. The engineers, 
however, came. to. the rescue, and shored 


> 4 


go ' i é i 
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with electric light and a flexible hand-line 
light for reading the circles, this being the 


ey eee 


` The 6 in. is a very fine piece of workman- 


the mountain up: so effectively that it still slip, anil to give your redders aoni ideal | 
| 
1 


h it did. Falli tai : ; 
tee aaah aera ean ake ae work of a fellow-enthusiast, Mr. Townsend. | its power, and the powér of a reflector as 
‘the Alps. The most recent disaster of The picture shows a high-powered spectro- | compared with a refractor of a simular aper- 


the kind was the fall of the Plattenber- C p eee e — 

kopf, in the Canton of Glarus, which mele 

buried 115 people; but the casualty list : AN 
was heavier when the Rossberg, near | 
Lucerne, fell in 1806. Then the death-roll 
was 457; and a portion of the mountain, 
crashing into the Lake of Lowertz, raised 
a wave 70 ft. high, which destroyed 
villages on the bank. 


LETTERS TO THE EDITOR. 


——— 
METEOR ON AUGUST 6. , 

{30.]J—A very fine meteor was seen from 
Balham, London, S.W., at’ 11.40 p.m. 
G.M.T. on the 6th inst. It was a fine bluish 
3 white and developed a round 'head, and left 
a trail for about two seconds, and moved 
rather slowly. The path was from half-way 
between Alpha and Lambda Pegasi, passing 
between Epsilon Cassiopelee and Eta Persei. f ° 
The end of the path was’ not seen, being 
hidden by part of the house. H.. W. 


ASTRONOMY IN NEW ZEALAND. 


p [31.}-I enclose photos of’ locally made 
telescopes and description of same, also photo 
of the 93-inch Cooke at Wanganui, and 


ture, it may be mentioned that Mr. Town- 
send has been able (1) on any night when 
Orion is showing, to see six -stars in the 
trapezium with a power of x120; (2) on good 


scope attached to the instrument, of the 
Rowlands diffraction grating type, the 
speculum being 24 in, specially imported 
from America. The collimator and the rest 


J 


of the mounting of the spectroscope were 
made by Mr. Ward. The spectroscope does 
very fine prominence work. On the day 
when the photo of the instrument was taken, 


nights to glimpse the comes to Sirius; (5) te j 
see clearly the companion to Antares; (4) he = |: 
has seen six satellites of Saturn and the | 
satellite of Neptune on the preceding side.. |" 


! 


keena 
x 


` 


short account of Astronomy. in New Zealand. 
You very rarely have anything bearing on 
| Astronomy in New Zealand, and no doubt 
_. these letters will be read with some interest 
i ` here. As astronomy progresses, so does the 
¿> circulation of the ENncrish Mecanic, for 
since we enthusiasts here in far away Hawera 
|- took up astronomy, we have also become sub- 
scribers to the paper, which more than any 
`: Other is helpful to/ amateur astronomers. 
ie The photographs represent a 12-in. reflector 
.’' belonging to Mr. P. O’Dea, of Hawera (New. 
; Zealand), a 6-in. reflector and a 2-in. refrac- 
tor, belonging to Mr. G. M. Townsend, als» 
of Hawera. All three telescopes are tlie 
-' work of Mr. J. T. Ward, the Honorary 
.' Director of the Wanganui Observatory New |. 
: Zealand), who is well known to many 
.' Observers in England and elsewhere (espe. 
: cially to B.A.A. members of the Mars 
* Section). The flats, however, were imported, 
the flat. for the 12-in. being a Beck and for 
the 6-in. a Calver, both of very high quality. 
The 12-in. is equatorially mounted, as can 


eo a ae 


observation was ‘being made of the fine 
group of spots which reached the solar 


wert 


He was able to glimpse the ring of Saturn 
when it reappeared. on the evening of 


be seen from the photo, this also being the 
work of Mr. Ward. The house is made to 
run off the telescope on rails, and is fitted 


meridian on’ May 15, 1921, on which date 
the finest auroral displays ever seen in New 
Zealand were exhibited. | 


February 20,"when it was picked up for the 
first time by the Director with the 94-in. 
Cooke-at Wanganui. (5) The views of the 


~ 


|. beautiful clusters Omega Centauri and 47 | Greenwich in particular, he states that the 
have been very fine, and the break- |New Zealand atmosphere is certainly in his 
favour as regards the fine seeing with the 
6 in., as the atmosphere here on an average 
is far clearer and steadier than that of the 


Toucan! Ath 
ing up of the clusters into individual stars 


thirteenth and fourteenth magnitude) very 
distinct. (6) But the finest test in. the 


writer's Opinion was on the Moon, on the' 
night of Sunday, April 17, of this year, with 
Copernicus just within the terminator; 
when. the telescope stood a power of x950, 
_ with perfect definition; Copernicus prac- 
tically filling the whole field. “Such work on 
an-insirument made locally speaks for itself. 
The little 2-in. refractor is used by Mr. 
Townsend and a lady friend, Miss ‘Alice 
Jones (who is also an enthusiast in amateur 
astronomy), mostly for work on the Sun. 
Both tthe 12 in. and the 6 in. are fitted with 
sin diagonals (also made by Mr. Ward) 
and Zollner star spectroscopes. The 6 in. 
is equatorially mounted, and has a detach- 
` able clock for photographic work. The tele- 
‘scope is removed each night, and the stand 
8 covered with a waterproof covering (as 
shown in the photo). | 
' Very much more interest is of late being 
taken in astronomy in New Zealand, and a 
New Zealand Astronomical Society is being 
formed, the conveners being Dr, ©. E. 
Adams (Government Astronomer) and Mr. 
_, À E. Gifford. Up till now astronomical 
work has been very much behindhand, and 


-~ 


‘period 
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old land in the above-mentioned locality. 

The ,contrast of colours in some of the 

clusters, such as K Crucis, is most superb. 
Hawera, New Zealand, P. O'Dea. ° 


JULY DROUGHT—WEATHER PRO- 
SPECIS FOR AUGUST—WHAITHER 
FORECASTING. 


[52.}—At Hawkenbury, Tunbridge Wells, 


rain fell during July on- only three days, 
amounting in all to 0.56 in., 0.50 in. of which 
fell on the 28th—that is, in the midst of the 
in which we predicted wild and 
stormy weather. In July, 1911, the total fall 
at the same station- was only 0.38 in., falling 


d ; e « h y ų 
on two days, 0.30 in. of which fell on the Pie amazing result that the loss was about , 


29th. But in that year June had given us 
2.41 in. on eleven days, whilst this year 
(1921), it will be remembered, has only a 
record of 0.035 in. for June; so, taking the 
two months of 1921 together they are by far 
the driest, the total for 1911 being 2.79 in., 
whilst that for the present year only amounts 
to 0.59 in. | 


It is probable that August will prove an 


the Government Observatory has only a 5-in. unsettled month, the worst weather occurring 


refractor. Lately, however, the Yale Uni- 

Versity (U.S.A.) has made thè New Zealand 
vernment two offers. 

\ (1) To provide a small photographic tele- 
scope of 6-in. aperture, complete with 
ce driving clock, and  plate-glass 
photographic plates. The telescope to be 
weda m compiling zone catalogues of the 
outhern skies; staff and buildings to be pro- 
vided by New Zealand. (2) To provide a 
mee photographic refracting telescope with 

- ounting, clockwork, etc., costing £20,000. 
Ey will also send two trained observers, 
k expects New Zealand to provide and pay 
air of the staff required, and to suitably 
would the plant. It is expected that’ this 

ontla ES another £20,000, and the annual 
paar ot £5,000 to £6,000. At present the 
i Ss in the throes of a financial slump, 
say th is understood that the Government 
€y cannot find the money unless some 

a public-spirited citizens assist. 

i a to be hoped that New Zealand will 
X cout So splendid an offer. At, present 
omini ES Ty 1s the worst equipped of all the 

“tek TE in the matter of scientific equip- 

iiz that e only achromatic telescope of any 

famous fate Dominion can boast of is the 
panui ites Cooke, owned by the Wan- | 
direction tronomical - Society, under thei 
in tho. a Mr. J. T. Ward, who is shown 

x ramen o Rtaph at the eyepiece of this 

ènt ve (also enclosed). With this instru- 
excellen: Ward has done very fine and 
na ae in charting up double stars 
ayi N South, and also his well-known | 
rand drawings of Mars, etc. j 


t. townsend ; i 
$ atmöspheris adds a foot-note comparing 


-e 


„condition of New Zealand 
on that of “England, his birthplace. 
| ments the through several good` instru- 


ere, one at Lewisham and one at 


Få 


'hesion. 


between: the 10th and 14th, 
28th; the finest 
between the 5th and 9th; and 15th and 25th. 

The ‘book ‘Simple Weather Forecasting 
for Everyone’’ will soon now be ready, and 
those who have not yet made up their minds 
to subscribe should do so at once. Orders 
will be taken in strict rotation, so do not 
delay in sending a’'P.O. for 5s. 6d. for book 
and postage (see advt. in Sale Column). 

D. W. Horner, F.R.Met.Soc. 
Tunbridge Wells, August 5, 1921 


and 26th and 


A PROBLEM IN SMOKE—GUNFIRE 
AND RAINFALL—DRY TIMES—A 
WORD TO THE WISE. 


[35.}--In the morning of Monday, July 18, 
a fire occurred at a ‘‘ dope factory ° in or 
near Colindale, Hendon. Walking from here 
towards Kingsbury, I first noticed a column 
of dense black smoke arising Hendon-way 
at 8 h. 35 m. It ascended to an altitude of 
some 20 degrees in a band about 10 degrees 
wide ; then, without apparent loss of density, 
it turned ‘through an angle of some 85 de- 
grees, and trailed along the sky as a greyish 
black band varying in width from about 
6 to 10 degrees, as far as I: could see, to 
Willesden Junction. The spectacle was 
unique in my experience, the morning’ bein 
brilliant, and the air dry and ‘warm. 
judge the unctuous nature of the smoke was 
the cause of so long sustained apparent co- 
In marked contrast, as I continued 
the walk, was the behaviour of that emitted 
by the smokeshafts of the electric generating- 
station of the Metropolitan Railway at 
Neasden. This was pretty dense at first, 
but after trailing sixty feet or so from the 
shafts, it dispersed. And presently (about 


9 h. 30 m.) the Hendon smoke so scattered, 


the experiments of a few weeks 


(t.e., the least unsettled). 


be looking so glum. 
‘get some rain ere long. 


owing probably to water-vapour mixed there- 
with. Bands of cirrus-cloud may sometimes 
be traced across the sky for more than a 
100 degrees—then they scatter. These pheno- 
mena are, at any rate, interesting. The band 
of smoke must have been some five miles, or 
thereabouts, in length. Has any reader noted 
a longer trail? | ; 

Mr. Horner (11, p. 7) is quite right 
in crediting me -with the fixed conviction 
that long sustained artillery fire does in cer- 
tain conditions tend to ‘stimulate ` rainfall. 
The dogmatic statement of Mr. J. Patterson 
against the idea (on page 294, last vol.), 
makes it clear, I think, he has not had much 
experience as a practical observer and re- 
gistrar. I remember about the summer of 
1890 I was one afternoon in the neighbour- 
hood of Victoria Station. A fire broke out 
in a timber yard, and rapidly developed into 
a great conflagration. The atmosphere was 
humid. Vast quantities of smoke and water 
vapour ascended from the fire; and within 
some two hours a brisk local rainstorm set in. 
I.should require a lot of “proof ”, that the 
two were unconnected. But with regard’ to 
ago, carried 
out under the auspices of the Daily Hapress, 
I did not for one moment suppose they would 
bring down rain, and I was not disappointed. 
To me the rationale seemed about on a p 
with that of the Daily Hxpress—or Sunday 
Bxpress—spiritualistic investigations of a 
year or two ago. No—there is only one right 
way to do anything. ` 

The month of July just past has proved 
unique in my records of drought, taking both 
elements, rainfall and evaporation, into 
account. Of the first I registered 0.07-inch 
for the month, ‘in seven instalments. I lost 
43 inches by evaporation. If we take the 
area of the Metropolitan portion of the 
Thames as four square miles—which seems - 
moderate—and assume that evaporation from — 
the river during July was as ample in pro- 
nortion as from my apparatus, we arrive at 


minute. Even if we 
looks like. what Mr. 
‘an unmitigated 


twenty-seven tons per 
halve the amount it 
Swiveller would have called 
staggerer.”” : : 
Tooking through old registers, the year of 
least rainfall hereabouts seems to have been 
1741. Only 58 per cent. of the average fell.. 
So far to date I have got only 27 per cent. 
this year. , It is reassuring, therefore, to 
read that in the year 1718 very little rain 
fell in England between May 1 and Novem- 
ber 5. I think, as things are now runnng, 
next year also will be comparatively dry. Is 
it still useless to hope that steps may yet be 
taken to conserve flood water (when next 
we get any) for such seasons as this?. If 
the advice tendered through these pages a 
few years ago had been acted. upon, horti- 
culturists and fruit-growers would not now 
But, cheer up!—you will 


: William Godden. 
Richmond Avenue, Willesden, N.W.10. 
August 1, 1921. ` | 
‘“WEBB’S CELESTIAL | 
OBJECTS.”’ 

It may be of some interest to 
ae of ‘ Ours” who use those valuable 
Vols. J. and ITI. of 
Objects ’’ to note a slight error on page 161, 
Vol. II. as regards M.5, Libre, which reads 
in the book, Dec. S. 2° 22’), this should read 
(N. 2° 22’). This 
been corrected before, but have not seen 
same. G. M. Townsend. 

Hawera, New Zealand. 


f yERRORS IN 


THE MICHELSON-MORLEY EXPERI- 
ae: MENT. 

[35.}-Mr. ‘Sellers in letter 27 has de- 
scribed this very clearly, and for this we 
are indebted to him. But he still evidently 
does not understand my argument. To put 
it beyond misunderstanding, if possible, let 
me re-state it in somewhat different terms. 
The word “ observer,” however convenient, 
involves a fallacy. and so do all such terms 
as “miles per second,” etc. The pham 
nomena ofthe universe. such as the pro-- 
pagation of Jight, would go on just the same, 


wis 


« Webb’s Celestial | 


slight error “may have. 


` should bea 
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and at just the same speeds, if there were no 
observers to record them, and no miles or 
seconds had ever been invented to measure 
them. The distance of the Moon from the 
Earth would be what it is if neither the Earth 
nor any other planet had ever been in- 
habited. So the plea that our measur may 


alter according to the direction of our motion 


through the ether (if there be an ether) has 
nothing to do with the question. One might 
as well say that the distance of the Moon 
from the Earth altered when it was dis- 
covered that there was an error ‘in the: de- 
termination of the Jength of the kilometre. 
The number which expresses it in kilometres 
altered, nothing more. 


Now I will restate my argument, avoiding 


the use of these fallacious expressions. Le 


there be a point x (say on the Earth’s orbit, l 
At this point 


| ee anywhere else will do). 
let there be an infinitely small particle A, 
and let A have no motion with respect to the 
Sun. Let a light-pulse travelling outwards 
from the Sun reach the point x at the same 
instant that another infinitely small particle, 
B, reaches it. 
Sun at 1/n of the speed of light. 
Sellers, instei 
of the light is the same with respect to A 
and B? : 


There may be a 
fallacy here too, as Michelson and Morley’s 
result depended on detection of interference- 
In fact, when we have to do with 
a result. so paradoxical, the question arises, 
‘which is the more probable, that the speed 
of light is indifferent to the motion of the 
observer, or that there was some undetected 
flaw in Messrs. Michelson and Morley’s ap- 
paratus or its application.” It will be seen 
that the question is similar to the old one 
about the credibility of a miracle, “ which 
is the mote probable, that the miracle hap- 
pened or that the witnesses were deceived? ” 

There is one other point about Einstein’s 
enous and the velocity of light which 

should like to hear something said about. 
If light has mass, as we are now assured, it 
follows at once that the speed of light is not 
always the same. For light from a star of 


great mass will be more retarded in escaping 


from the star than that from a star of small 
mass. And light trom a source of no appreci- 
able mass will not be retarded at all, There 
very perceptible difference be- 
tween the speed of light from Canopus and 
that from an electric arc lamp. Here is a 
suggestion for Professor Michelson. 


Wm, F. A. Ellison. 


{56.}-I am, of course, 
question the capability of 
referred to by Mr. Sellers in letter 27; but 
anyhow, surely the fact ‘of spectroscopic dis- 
placement of recognisable lines still remains 
as proof of alteration of wave lengths due to 


not competent to 
their instrument, 


_ approach or recession. 


As to the question of mobility or other- 
wise of the ether, could not this be tackled 
by the spectroscopic method ? 


Chas. S. Dyer. 
Myrtle Cottage, Chase Rd., Southgate, N. 


[37.}—The best account of the above experi- 
ment that I have seen was by G. W, de 
ae in the “ E.M.” of July 18, 1919, 
p. 504. 

The average man would certainly agree 
with Mr. Ellison (letter 8), for our inability 
(owing to the Fitzgerald-Lorentz contraction) 
to prove that he is right does not make his 
commonsense conciusion wrong. Whatever 
may happen in the external universe, it is 
certainlv true that when light reaches our 
atmosphere it ‘behaves like any other ter- 
restrial projectile, and there is sufficient 
mental stimulus in Einstein’s theory without 
bolstering it up with the obviously untrue. 


One is inclined to think, however, that our 
scientists have not yet learned to apply the 
theory to certain phenomena which have long 
puzzled the more practical among them. et 
we are in a train, sitting upright facing the 
engine,.and it gets up speed, we are thrown 
back on to the cushion for the distance of 
maybe a foot; but if we are already leaning 
on ‘the cushion there is only an extremely 
minute contraction of the springs or padding 
This resemblance to the 
Fitzgerald contraction is startling, and may 
explain why we and all other unattached 
objects (including air) are not thrown off the 
earth in one of the many variations of speed 
to which we are subjected, rotational, orbital, 


the problem of acceleration, for instance. 


in the seat-back. 


or solar. 


Another matter is the Einstein union of 
Owing to the speed of light 


time and space. 
we can hardly expect our senses to help us 


to a proof of this; yet it does really seem 
as if we have a perception of it. It is a well- 
known fact that at a distance of a few feet 
an ordinary small lens has a focus to infinity, 
for example, as in the fixed focus camera. 
. | We should expect the same thing in the eyes, 
| and from its size this should take place at a 
distance of about two feet away. Now by 
the act of accommodation this distance is in- 
creased to several yards, the change taking 
lace at about the position at which a good- 


ength ball drops in front of the batsman. 


Yet, even with our fixed focus, we still see 


one of a pair of objects indistinctly if they 


are at sufficiently differing planes of distance, 
and so we get that effect of space, even in 
clear air, which a photograph cannot give us. 

This may be explainable if we look on the 
eye as a telegraph instrument (as well as a 


camera) which can record its pictures on the 
brain nearly at the speed of light. 


reality of space-time, the 


to us, thus, if we were looking at a tree, 


only two or three leaves which happened to 
be in the same plane would be seen at a time, 
and consequently vision, as we know it, could 
not exist. We still see best the rays that are 
the same length; but, owing to the lag in 


recording compared with the speed of light, 


longer or shorter lines are perceptible, but 


are, as it were, out of focus. 
While the foregoin 


the planets stand well out from the ruck of 
stars with unassisted vision. F. A. 


STELLAR MASSES AND DIMENSIONS. 


8.}-My apologies to Mr. Leach for delay 
va eit "ont the above question, which has, 
een due to circumstances beyond 
I am afraid that the well- 
"known companions to Sirius and o° Eridani 


however, 
my control. 


are anomalies, so far beyond explanation. 
I have just been reading } 
B.A.A.” for 1918-1919 an article by Mr. 


P. H. Hepburn, which deals with the matter 
and practically gives it up as at present 
insoluble—unless the spectra of these faint 
companions, which are very difficult to be 
certain about owing to proximity to the 
brighter components, are not really A type 


at-all, but possibly K or M. 

However, my conjecture that such a small 
F type star as mentioned by your correspon- 
dent might have resulted from explosive dis- 
integration or collision of larger bodies, 
which before the catastrophe had attained 
by superior mass the necessary temperature, 
may still contain the explanation for such a 
case. 

I think Mr, Leach has, if I may say so, 
missed my poe regarding the absence of 
small stars of A or F type spectra. Although 
these stars would be small in diameter, 
owing to their higher temperature and 
greater surface brightness, they would be as 
a class as bright as the larger dwarfs of M 
type of feebler surface brightness, which 
have been found in considerable numbers 
It thus follows that, in the neighbourhdod 


there was free 


present time, 


larly? Those available are woef 


Let us, 
however, for the sake of clearness, exaggerate 
this effect, and say that, along with the 
eyes record their 
images at exactly the speed of light, and we 
could see that only lines of illumination of 
the same exact length would be perceptible 


and Arcturus. 


only applies to ter- 
restrial light, which is modified by the 
object reflecting it, there may be something in 
it that explains why, on a good-seeing night, 


in the ‘‘ Journal 


of the Sun at any rate (and there is ‘no 
evidente that things are different farther } 
away), there is no quantity of F type of | 
stars of small diameter, so that the exist- 
ence of one or two “freaks” of the kind 
cannot be taken to disprove the general 
theory that small stellar masses cannot by 
themselves attain the temperatures neces- 
sary for A or F type spectra. 

With regard to the Orion nebula, a high | 
temperature of such an inconceivably tenuous 


body as this must be does not, so far as I 


am aware, result in great heat radiation per 
unit of surface. Just as the light emitted is 
very feeble so is the heat radiation, although 
at the same fime the temperature, i.e., the 
molecular velocities, may be very high. I 
do not think that any’ astronomer of high 
authority believes that such small bodies 


as the minor planets have cloud-laden or 


clear atmospheres. There may be other 
reasons for high albedo. Some parts of the 
lunar surface have very high reflective 
power, but this is not necessarily due to 
cloud.. It is possible that in early times 

hydrogen in the Earth’s atmo- 
sphere, replenished by emission from 
volcanoes as fast as it was lost. Even at the 
I suppose, lightning may 
decompose moisture in the air, strata of 


hydrogen at thè confines of the atmosphere 
being thus formed and maintained, and there 


are still volcanoes. 
I would like to associate myself with Mr. 


Leach in his remarks re the danger of lagging 


behind in information if depending on the + 


text-books. When are we to have an up-to- 


particu- 
y ‘behind 
the discoveries of the past decade. 

For example, anyone relying on text-books 
(as Mr. Leach has done) regarding Algol and 
its companion would be much misled. The 
discovery of a secondary minimum in this 


date text-book on stellar astronom 


variable by means of the selenium cell 
shows that far from the secondary star being 


dark it is on one side 1-20th and on the | 
other 1-12th of the brightness of surface of — 
it primary. As the spectral type of . the 


latter is A, this means that the spectrum of 
the secondary, if it could be seen apart from 


the overwhelming light of the primary, 
would be between G and K—i.e., the Sun 
Rhodelta. 


TESTING TELESCOPES BY AUTO- 
COLLIMATION. , 


[39.}—-Mr. H. Dennis Taylor’s letter (26) 
in no way surprises me. On the contrary, it 
has always been a wonder to me that 60 
simple a contrivance as the auto-collimator 
never seemed to have occurred to any of the 
eminent opticians of the day, or to any of 
the numerous employers of Foueault’s test 
for the figure of specula. Naturally, it would 
be a valuable trade secret to any optical firm 
who did light upon it, as Messrs. Cooke 
and Sons appear to have done, so it is pos- 
sible that it may have been known else- 
where also. In future editions of the 
‘‘Amateur’s Telescope” I shall certainly 
give credit for it where creditis due. I must, 
however, remark that I have made no state- 
ment contrary to fact in the place cited,, 
as I took care to guard myself by saying 
that J believed I was the first to devise it. 
As to being the first to publish it,.I have 


‘read Mr. H. Dennis Taylor’s paper in the 


Memoirs of the R.A.S., of which we have a 
complete file in the library of this observa- 
tory. The subject of the paper is an exper- 
ment with a 12} in. o.g. for the purpose of 
ascertaining how much of the Tight passing: 
through it was lost and scattered uselessly or 
harmfully to the image, by the secondary 
spectrum. The auto-collimation method was 
used, but as the o.g. was stated to be an un- 
usually excellent one, the question of ascer- 
taining errors in chromatic or spherica 
correction, or irregularities of figure, did not 
arise, and was not mentioned. So one might 
read the paper through, and doubtless many 
did, without gaining any hint about the use 
of the method as a guide in figuring an 0.g. 
The paper, therefore, cannot be called a 
publication of the auto-collimation method of 
figuring, or testing; for figure. I may there- 
fore’still claim to be the first to publish the 


—— 


' - general interest if he (or some other expert) 
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not by any chance be left in an “out of 
action” position; while the screws, AB and 
CD, make it impossible for either handwheel, 
A or F, to be turned by the motion of the 
other. l 

If the above is thought of sufficient interest 
for publication, I would be very glad if some 
engineer would comment on_ the feasibility 
of the idea. Krikikikteres. 


auto-collimation test for tha, its principal 
purpose, so far as the working optician is 
concerned. I must acknowledge the cour- 
tesy of Mr. H. D. Taylor, who is probably 
the greatest living authority on the achro- 
matic lens, in sending me a copy of his 
letter before publishing it, and in his ap- 
preciative words about my little book. 
Armagh. Wm. F. A. Ellison. 


LIGHTNING CONDUCTORS... 
[40.}—With reference to the letter of your 
esteemed contributor Mr. D. W. Horner. on 
the above subject, I think it would be of 


POWER ALCOHOL. 


[42.—As Mr. Morgan (letter 18) is in- 
terested in power, alcohol, I would advise 
him to get, if he has not already got it, a 
copy of the Proceedings of the Imperial 
Transport Conference held on October 18-21, 
1920, at Olympia. In this he will find much 
of interest relating to power alcohol, and 
will see that this very important matter is 
under constant review. Unfortunately, the 
subject’ cannot be dealt with quite so easily 
as Mr. Morgan appears to think. The high 
duty is no obstacle; alcohol under suitable 
restrictions or rather regulations is free from 
the heavy duties on potable spirit, and the 
small duty remaining would not hinder its 
use for fuel purposes in comparison with 
petrol. The difficulties are as Sir George 
Beilby states, economical and technical, and 
when Mr. Morgan has read the publication 
I indicate, he will realise what these are. 
Notably, I would draw his attention to Dr. 
Ormandy’s' paper in which it is stated that 
every gallon of 95 per cent. alcohol pro- 
duced (weighing approximately 8 lb.) requires 
15 Ib. of coal or its equivalent for its pro- 
duction! . . . The Empire Motor Fuels Com- 
mittee, of which I have the honour to be 
a member, is constantly grappling with this 
subject, and Mr. Morgan can rest assured 
that no effort is being spared to place alcohol 
on the market as a fuel and at a commercial 
price. : David J. Smith. 


could say if copper has been proved con- 
clusively, since 1888, to be electrically the 
equal (or maybe the superior) of iron for 
this job! (quite apart from the question of 
durability or permanence). Sir Oliver Lodge 
roved scientifically by experiment, etc., that 
iron was an advantage, from the electrical 
pen of view, for lightning conductors, and 
is views were shared independently by at 
. least one other eminent scientist. Obviously, 
then, I am keen to know if people advocating 
copper have proved in the same way its ad- 
wantages, because it appears to me that the 
modern use of copper by architects, etc., 1s 
solely based on its ‘‘durability’”’ and 
“looks,” as obviously a material which gives 
the least trouble as time goes on is the 
best from that point of view. 

But myself, I do not worry what the 
material is (iron, or anything else), so long 
as it gives the best possible electrical protec- 
tio to my building, even although it may 
require occasional painting, or possibly re- 
newal or periodic examination. 

To sum up, nobody appears to be able to 
say if copper has been proved electrically 
a good material to use (we all know from a 
“permanence ” point of view it is, of course) ; 
and, of course, Í am fully alive to the conduct- 
ing properties of copper for ordinary currents ; 
but I believe “lightning” is no ordinary |: 
current, and therefore as a consequence ot 
this, it requires possibly a different material 
to conduct it away harmlessly (copper being 
not necessarily the best). 

, Holland Park, W.11. 


[43.+-Apropos of Mr. Morgan’s letter 
(No. 18, p. 18), it has for long struck me as 
curious why the assumption seems to ‘be so 
universally made that “alcohol ” is the only 
feasible commercial product for fuel pur- 
poses from the growing vegetable. Granted 
—nem. con.—that that is true at present, 
still the pertinent query obtrudes itself, 
“ Why should we be dependent upon the 
(geologically) old vegetable for our oil 
fuels?’’ Personally, during war conditions, 
having a g deal to do with wood dis- 
tillation. processes, I- was able to utilise 
“ parafin ” products to eke out a very in- 
sufficient petrol ration (which, being gov- 
ernmentally controlled, was very inequitably 
allocated), and though I am not prepared to 
suggest that my methods were “ commerci- 
ally” sound, and circumstances have mean- 
time prevented my pursuing this line of 
investigation, the problem does not on the 
face of it appear to be in any sense insoluble, 
and modern achievements on the lines of con- 
trolled distillation and catalytic action have 
already pointed to possible wave a ee 


Interested. 


EITHER SIDE WAGON-BRAKE. 


[41.}-I venture to suggest the following as 
a key to the problem of constructing a hand- 
brake for railway wagons, which can be ap- 
- plied or released from either side without 
the possibility of danger to a person whose 


PROTECTION OF IRON OR STEEL 
FROM CORROSION BY TINNING OR 
~GALVANISING. 


(44./-A perfectly adhering coat of tin 
would appear.to be unobtainable owing to the 
practice of dipping “ tin-plate” in the molten 
tin without first removing from its surface 
or neutralising the free acid in which it was 
previously dipped. As a result the acid con- 
tinues to corrode the iron under the tin, 
which, consequently, sooner or later, flakes 
off in the way familiar to users of hot-water 
cans, ete. Similarly with “ galvanising,”’ 
when carelessly done, the coating becomes in 
time detached. As practised at Messrs. J. I. 
Thornycroft’s works, however, the hot gal- 
vanising process appears to be permanent. 
The acid is neutralised by weak soda solution 
and washed off with clear water before dip- 


presence at one side is unknown to someone 
at the other. : 

AB and CD are two parallel worms 
operated by the handwheels A and F (the 
latter through a reversing gear, ED, which 
has sufficient mechanical advantage to com- 
pensato for the additional friction). The 
toothed wheel, K, is constrained by suitable 
Means, not indicated, to move in its own 
plane only. 

If either handwheel, A or F, be turned 
“righthandedly,’’ the wheel, K, will rotate 
and move to the left, thus drawing to the 
left the bar, L, which, being connected by 
suitable means (not shown) to the brake- 
blocks, will apply the brake. 

_ Similarly, by rotating either handwheel, 
A or F, in the opposite direction the brake 
- will be released. 

The presence of the wheel, K, in the chain 

ofmechanism ensures that the apparatus can- 


sample of the galvanised steel used in one of 
their earliest launches, which, I think, was 
only one-fortieth of an inch thick when new, 
and found that when fixed in a vice it would 
stand just as many bends backward and for- 
ward without cracking as a new piece of 
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probably somewhat acid 
was not ascertained. 

before the Institution of Civil Engineers, Sir 
W. H. Preece stated that galvanised iron 


free acid not washed 


graph employée, told me he 
wife a quantity of old wire to use as washing 
lines, but that (fortunately, ee for the 
linen) it broke up ig 

a mere thread of 
rounded by crystalline metal. Evidently the 


precautions taken 


ority in other respects than 


gascar. 


end on 


The fibre, when stripped, 
in width, and from 3 to 5 feet in length, accord- 


‘plain and coloured 


ping. I was fortunate enough to procure a 
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similar material, which was a little thicker. 
The surface was quite sound, and there was 
no sign of rust, although the galvanising had 
been done about twenty years before. 
piece of galvanised iron piping, which had 
lain buried in the ground for about six years, 
near their coppersmiths’ shop, was in perfect 


A 


condition when dug up, although the soil was 
: this, unfortunately, 
In reading a paper 


not become brittle (an 
to the penetration by 
out), but a commercial 
traveller, who had ben a Post Office tele-. 
had given his 


telegraph wires did 
effect due, I believe, 


when weighted. He found 
iron forming a core sur- 


by Messrs. J. I. Thorny- 
Co. are not always carried out 


croft and 
If they were it would 


with so much care. 


appear that the objection to making lightning- 
rods 


of this material would disappear (see 
. 7 and 15, p. 18). Their superi- 
durability does 
not seem to be questioned. It may be of 
interest to add that the zinc, in hot gal- 
vanising, seems to form an alloy with the 
iron highly resistant to corrosion., Pure zinc, © 
electro-galvanised on steel, has no such effect. 
$ Glatton. 


letters 12, 


REPLIES TO QUERIES. 


[381.]}—RAFFIA.—A_ report by the U.S.A. . 
Consul at Antananarivo confirms the opinion 
expressed by “ J. R. 8.” in his reply on p. 249, 
last volume, and gives some additional particu- 
lars which may interest the querist and otbers. 
Rafia is not a grass, 


as is apparently often 


‘thought, but fibre taken from between upper and 


lower layers of the large, pinnate leaf of the 
“ raffia” palm, which is indigenous to Mada- 
The raffa palm is not, cultivated, but 
grows in a wild state, principally in the north 
the north-west and north-east coasts of 
The natives strip the fibre from. 
It is forbidden to cut or fell 
the tree itself, and only persons holding permits 
are supposed to gather this fibre. The permits 
aro usually given without charge by the chief 
af the district and are valid for three months 
averages about 1 inch 


Madagascar. 
the cut leaves. 


ing to the width of the leaves from which it 1s 
taken. Often sections must be closed ‘to the 
gathering of raffia because of too frequent cut- 
tings of the leaves of the palm. The west-coast 
raffia is considered the better quality because of 
its generally superior length and whiteness. The 
better colour of the west-coast raffia, particularly 
Majunga raffia, is perhaps due to its being sub- 
jəct to less rain, particularly after it has been 
stripped, than that which comes from the east 
coast. In addition to the exportation of raffia 
fibra, considerablo business is done in rabannas 
(woven raffia sheets). These are made in the 
native villages. The ordinary plain rabannas 
are in sheets measuring about 9 feet in length 
and from 21 to 2 inches in width, while the 
coloured pieces are about 10 feet by 27 to 30 
inches. There is also another rabanna, e of 
refia end silk. averaging in length from about 
10 to 15 feet, and 18 to 20 inches in width; but 
there has been no considerable export demand 
created for this class of goods. The ordinary 
rabannas have been used in 
Europe for upholstery, the material being strong 
and serviceable. Kappa. 


(418. —MEASURING COIL.—I would like 
to thank “Oboe” for drawing attention to the 
error in the formula which I gave in “E.M”? 
No. 2938 for measuring the length of a coil. 
The simplest expressions would be = 
— r?) /t and L = z (D? — d?) / 4t, 
R, r, D, d and t are all in tho same units. 
length, L, would then be in the same naita 


when 
The 


1438.. —THE “ TITANIC.”—Since Mr, Carns- 
Wilson has asked me, I may be permitted to 
say that ‘‘ Mindas”’ was a misprint for “ Min- 
danao.” I certainly wrote the latter; see my 
reply on page 271 (July 8) of last volume, 
which he evidently overlooked when criticising 
Mr. Ellison, especially, as 1t contained a mis- 
statement to the effect that the greatest known 
depth ofthe ocean is 83 miles, an. apparent 
printers’ error far,52 miles mn the origin ai 
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_(454.1-GALVANOMETER.—The 
tion is quite’simple. The two coils are both 
connected to the centre terminal, the free ends 
to the side terminals. The “Q ” coil is of low 
resistance, the voltmeter is also of low resist- 
ance, and shows a reading. The “I” coil is 
of high resistance, and does not allow suffi- 
cient current to pass to give a reading on the 
voltmeter. R. B. V. 
{(468..—TUBULAR BELLS.—Referring to his 
reply on page 20, will “ Diapason ” kindly 
state the fraction of the lengths at which (1) 
to attach the suspending cords, and (2) at 
which to strike in order. to obtain tho purest 
sound? I suppose that a definite number of 
nodes, or non-vibrating points, was assumed 


„when the formula he gives was constructed. 


. Glatton. 
[492.}-SWALLOWS.—Referring to the 
replies, on p. 9, to the queries under 
above headings, may I point out that swifts 
are not swallows, and have no affinities with 
them. Although similar in some habits, they 
belong to quite a different group of birds. 
Both swifts and swąllows build their nests 
on the flat as a rule and generally in a build- 
ing, whilst house martins attach their nests 
to the wall immediately under the eaves of 
houses, and sand-martins drive tunnels into 
sandy banks, cliffs, railway cuttings, and such- 
like places, forming the inner end into a 
cavity to contain the nest and eggs. The 
swift flies highest of all, is prtoticalle sooty- 
black all over, measures about a foot across 
its sickle-shaped wings when spread, and is 
responsible for those shrill screams which one 
hears mostly in the evening in summer. The 
swallow has a long forked tail, is blue-black 
above and whitish below. The house martin 
has a tail like that of an ordinary fish, is 
black above, except for a white patch next the 
‘tail, and whitish below. The sand-martin is 
smaller, but otherwise similar to the house 
martin, except that the iblack is more sooty, 
and there is a dark band on the breast. 
Swallows and martins do not soream, but 
twitter softly in general. C.N. 


[495.}-WHAT IS A HORNET ?—It is not 
correct to say that the hornet builds a smaller 
nest than the ‘wasp. I have a photograph of 
a hornet’s nest about 2 ff. in height and a foot 
across, and so far as I am aware, no wasps 
in this country ever build a nest of those 
dimensions; it is unusual to find them larger 
than about a foot either way. As to why 
hornets fly after moving objects I cannot say, 
but it is quite usual for wasps to attack a 
moving object, if they have reason to: believe 
that it is threatening the safety of the nest, 
especially if the latter has already been 
molested. Under such circumstances, and, in 
fact, always when'wasps are flying round one, 
it is best to remain still, or move very deliber- 
ately. The reason why most people get stung 
is that they flourish their arms, with hand- 
kerchiefs, etc., about, and generally behave 
idiotically when a wasp comes near them. 
The wasp ‘hasn’t the least intention of sting- 
ing, unless provoked, and if one behaves 
rationally—z.c., takes no particular notice of 
it, it will fly calmly away as soon as its survey 
of one’s person is complete. C. N. 


(495. —WHAT IS A HORNET ?—They used 
to be fairly common at Glatton, in Hunting- 
donshire when I was a boy. They are like a 
wasp, but nearly twice as long and thick, and 
striped black and brown, instead of yellow. 
The unfortunate people of Sihon and Og, re- 
ferred to in Deuteronomy vii. 20, lived in a 
country containing subterranean cities such as 
Derat, Beloola, and Rahab, Wetzstein’s account 
of a visit to Denat describes it as containing a 
main and side streets with a market place, 
shops, a large hall with a jasper roof, ete. 
The only entrance was by a passage which 
could only be passed by lying flat and creep- 
ing along. The Israelites could not get at their 
enemies ensconced in such an easily-guarJed 


stronghold, and hornets were accordingly used 
to drive them out. 


Glatton. 


[504.-—A STAR’S DISTANCE.—May I men- 
tion in connection with Mr. Ellison’s reply, 
No. 504, that more than once in the past have 
I had occasion to mention in connection with 
queries by correspondents, that beautiful work, 
“Light Waves and Their Uses,” by A. A. 
Michelson, and published by the University of 
Chicago Press. My copy bears the date 1903, 
and it surprises me therefore to read’ that Mr. 
Ellison had only heard of the Michelson- 
Morley experiment ‘‘the other day.” The 
book in question gives full account of what 
was done and attempted, and profusely illus- 
trates the experiments and explains them 
diagrammatically without mathematics. I also 
think Mr. Ellison puts a rather too strong 
emphasis on the purpose of the experiment in 


explana- | periment was not made for the purpose of dis- 


proving the existence or nature of the- ether, 
but ‘‘to search” for its existence. Nor do I 
think myself, with fhe fullest deference to the 
ability and care of the experimentors, the 
seemingly negative evidence which they en- 
countered to be final and conclusive proof that 
the cther does not exist. 
Albert Alfred Buss. 


([510.1—PIGEON TRAP.—This can be easily 
fitted up by using a lightly hinged board on 
which the bird will alight ón entering the loft. 
A pair of contacts, which may be taken from 
a bell push, are fixed underneath, and a pair 
of wires run to a bell in any convenient posi- 
tion. The spring must be so arranged that 
the weight of the bird causes the contacts to 
come together. A continuous-action bell should 
be used, this rings till switched off. An ordi- 
nary bell would only give a momentary ring, 
which might not be noticed. Use plenty of 
battery power, and the contacts should be 
silver, to avoid corrosion. R. B. V. 


{510.I—PIGEON TRAP.—The accompanying 
rough sketch shows details of an electric alarm 
which I have used for several years as an 
alarm on my shop door (and which has given 
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great satisfaction), slightly modified to suit 
“ Fanciers” purpose. The entering bird 
pushes back the wires F of tho trap, which 
wires are attached to the bell crank levee. C. 
The tip of the bell orank lever is thus brought 
into contact with the flat spring, D (a piece of 
clock spring will do), thus completing the cir- 
cuit and ringing the bell. The ansulating 
block, B, is made of ebonite, red fibre, or 
even hardwood soaked in paraffin-wax. E is 
an ordinary post-office pattern terminal. The 
two sides, A (only one is shown; the other 
is exactly similar), may be mado of {-in. brass 
or even hoop iron. It is important fhat the 
tips of the bell crank lever and of the flat 
spring, D, should have pieces of silver or 
platinum soldered on to ensure good electrical 
contact. Leigh. 


{611.}-THEATRICAL MOONLIGHT.—This 
is best produced by lamps coloured with 
lacquer, a special pale blue colour is sold for 
the purpose. Put the lamps in a “live” 
older, dip in lacquer, and remove imme- 
diately, hanging up, still alight, till dry, which 
only takes a few minutes. One or two are pro- 
jectors, with similarly coloured screens, will 
greatly assist the effect. A performance of 
“A Midsummer Night’s Dream” given in 
the open air in a wood, and illuminated thus, 
was most realistic. The New Shakespeare 
Company at Stratford-on-Avon are at present 
using a sickly green colour for moonlight 
scenes; this is apparently the latest “stunt” 
prosucnon brain wave, but the ae is very 


[2.J—-PETROL RATIO TO AIR.—You have 
asked a question which involves the whole sum 
end substance of carbarctte: design, would take 
cclumns te answer, and still leave wido room for 
ciscussion Broadly, you are dealing with two 
fluids endowed with markedly different physical 
ettributes, viz., æ comparatively heavy fluid, 
“petrol,” and a comparatively light fluid, 
“air,” and these have to be incorporated in a 
uniform mixture of definite ratio under all con- 


question, at least as I read his words. The ex- | ditions of engino demand. Modern practice in 


eee 


4 
design comes remarkably rear to the ideal, but 
an excess of petrol is a lesser evil than the re- 
verse, and the natural tendency is to ‘adjust 
With the margin in that direction. 

: W, J. G. F. 


[3.—SUNSPOTS.—I recommend querist a 


| perusab of the late Prof. Young’s book ‘* The 
Sup.’ 


Albert Alfred Buss. 


{10.—SHAVING.—In order to minimise the- 
risk of a razor “catehing” and digging in, 
it is obviously an advantage to lubricate the 
skin, and I fancy this is the principal function 
of shaving-soap. Barbers claim that it softens 
the hair, but I doubt if thero is time for such 


an action to take place to any measurable ` 


extent, even if it does so at all. Glatton. _ 


[11.-SAFETY-RAZOR BLADES.—I have 
used for a long time a perfectly simple and 
effective little crac in Contri uoe for re- 
sharpening, whic carry out every time im- 
edat]? after use. n “Con” Te advertise 

i I can give him name an er. 
mere nee Albert Alfred Buss. 


(11]—SAFETY-RAZOR BLADES. — The 
query of “ Con,” in your issue of July 22, can 
be easily answered in respect of most of the 
blades sold, in that they are treated with a 
case-harjening process, and when the edge is 
gone, through use, cannot be got to the same 
perfection without further treatment. I have 
resharpened thousands of dozens for the trade, 
and can safely say that the best for resharpen- 
ing are mostly those of English make without 
a name. If your correspondent will get 
Gillette’s booklet and read it he will umder- 
stand why that firm counsel you not to strop or 
hone their blades. Larry. `- 


[16. — ALTERNATOR. — Get an old 
“ Dixie” magneto, one that has “ been in the 
Army.” The primary winding will do what 
you require, ‘and then some.” R. B. V. 


 {17.}-OILS.—Much depends on the tem- 


perature or, in other words, the viscosity. A. 
great deal of trouble was experienced with the- 
lubrication of a certain make of motor lorry,. 
the wheels driving the lubricating oil pump. 


- | continually stripping. A pressure gauge put. 


on the pump indicated over 900 lb. per sq. 
inch. The trouble was due to two _ check 
valves on the line being too héavily loaded. 
One of these was removed, the load on the 
other reduced, and a thinner oil used in colder 
weather, and the trouble ceased. You had. 
better try a few experiments with the oile you 
desire particulars of, and at the desired tem- 
perature. A screw ratchet lubricator fitted. 
with a pressure gauge, and disces with the 
holes of required size, would give you the 
desired information quickly and cheaply. 
David J. Smith. 


[19.}-LAUNDRY BASINS.—IE these are of 
stone or china ware with glazed surface, there 
is a preparation called Harpic, sold at ls. per 
tin, which is very effective, and has not the 
drawbacks of muriatic acid, frequently used. 
to remove stains and incrustations. It consists 
of a powder, which is sprinkled) on and. 
allowed to stay a time, varying with the 
amount of dirt to be removed. . 

David J. Smith. 


{21]—EINSTEIN’S THEORY.—No; the 
sails do move relatively to the wind. A balloon 
er other object carried by a steady 
current of air or water, is stationary relatively 
te the fluid which transports it, just as the 
querist is relatively stationary to a train in 
which. he is sitting, but this has nothing to do 
with Ejinstein’s Theory. Glatton. 


[22.]-—ELECTRIC LAMP CONTROL. — 
Unless you are prepared to spend a large sum: 
of money, this idea is not simple of operation. 
on a single wire. To do this selectively would 
require synchronised switches of more or less. 
special design, and unless your experiment is 
of exceptional application it ‘would not be 
worth going into. Your simplest plan would’ 


be to use a multiple telephone cable of No. 22 * 


gauge wires for your line between pushes and 
lamps, and to operate the lamps by relays. 
worked from the same battery that lights the 
lamps. These relays would be situated at the 
lamp end of the control, and there would be one- 
for each lamp. The pushes would be at the- 
point of control and connected to the multiple 
cable. Thirteen wires would be required in 
the cable, and it would be nearly half an inch: 
in diameter. The purpose of the relays is to- 
enable a small size (cable) ‘wire to be used 
and to prevent bringing the resistance of the 
cable into circuit with the lamps, as this would 
affect their brilliancyon this low voltage, and! 


( 
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- three-cylinder vertical Diesel engine had been 


_ was very remarkable, a diagram taken on the 


_ an ellipse with axes in the proportion of about 


_ rate of “bobbing” of the ball. 
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{25.)—WORMS AND WORM-WHEELS.— 
a worm with one thread or one start is 
meshed with a suitable wheel of, say, cighteen 
teeth, then the worm will have’ to make 
eighteen revolutions to turn the wheel once. 
If the worm has two threads, or starts, it will 
only make nine revolutions, and this is what 
you will find if you examine your worm. If 
there were three threads, then it would only 
make six revolutions, and so on. Your second 
query is a mixed one. If you have a dial, one 
revolution of the hand on which indicates 
5 cubic ft., and this has to be driven by a 
drum giving .125 ft. per revolution, then the 
proportion is 40 to 1 on the thread on worm, 

and forty teeth on wheol. 
David J. Smith. 


[25.)—WORMS AND WORM-WHEELS.— 
You are quite correct when you state that 
eighteen turns of the’ worm moves the worm- 
wheel through one revolution for an eighteen- 
tooth wheel. You want to know why in your 
case the worm only revolves nine times to one 
revolution of the wheel. If you look at your 
worm you will note that it is.a two-start one, 


especially so if the lamps are to take any 
appreciable current. If you care to advertise | If 
your address I am prepared to help-you with 
all details and method of connection. A full 
description of the apparatus would occupy too 
much space in “‘ Ours.” Projector. 


(22.JHLAMPS.—This can only be done with 
13-line wires. R. B. V. 


(3.J—-VIBRATION TESTING.—There are 
special devices used for this purpose, but they 
are not suitable for unskilled operators, and 
are best left to those used to this kind of 
work. If, as your query would seem to 
indicate, this is going to be a legal dispute, 
you must securé proper evidence before going 
on Jn a case in which I was concerned, a 


iaid down, and, as is usual in these cases, tho 
vibration caused trouble where least expected 
by the engine owners, there being three zones 
in which the vibration outcropped. In one 
position in one of these zones the vibration 


top floor of a four-storey building resembled 


3 to 1. Putting the engine on an ‘“‘island”’ 
foundation at great cost partially cured the 
tubie, the chief vibration then’ being at quite 
a new point. David J. Smith. 


(23. —VIBRATION TESTING.—I do not 
think such an expedient as Jescribed would be 
of the least use unless the period of the vibra- 
tion happened to coincide with the natural 
In that caso 
it would indicate the existence of such vibra- 
tion, but give no mgasure of its degree. A 
vibrometer consists of a pencil carried on a 
stand and a heavy weight carrying a drum on 
which paper is stretched, so as to pass by 
clockwork under the pencil in a direction at 
right angles to the direction of vibration. The 
drum and its attachments should be stationary 
mm space. This is ep rorimated to by support- 
in~ them on a suitable spring, and a lever may 
be used to magnify tho relative motion of drum 
and fixed bedplate. Such an instrument is use- 
ful for measuring the considerable vibrations 
of locomotives, etc., but I am not aware of a 
reliable instrument for Jetermining the degree 
of vibration of Pnildinga near machinery. 
Fortunately this is usually unnecessary in the 
case of legal proceedings, as it is established 
that annovance depends more on the period 
than on the extent of vibrations. An ampli- 
tule of 1-1,000th of an inch when the frequency 
is over 10 per second was found by Mr. 
Mallock to give rise to complaints; 2-1,000ths 
at 5 per second would be equally trying to 
students, etc. l - Glatton. 


(24..-HOT WATER TAPS.—The seatings 
or faces of hot water taps often get en- 
crusted with lime or “fur”? from the water 
when the washer cannot make a true seat. In 
time the seatings of ‘both hot and cold water 
taps get cut away by the flow of water past 
them, and, then new washers only are useless. 
Turn up a bit of brass or hard wood the size 
of the face of the seat with a spigot which 
will just go in the hole in seat. Slot it 
down with a hacksaw, and then take a piece 
of broken hacksaw blade and drive into the 
slot, so that it stands just above the bottom of 
the large diameter. Grind this to form a face 
cutter, and put in tap and cutter down the 
seat until it is true. Then fit a new washer, 
and you will have no further trouble. I have 
one of these cutters to fit every tap in the 
ouse, Recutting is only needed evry two or 
three years, however. I find: washers sold 
under the name of Valvene to give good 
results on either hot or cold taps. 

David J. Smith. 


(24..--HOT-WATER TAPS.—In tho absence 
of a portable seat-facing tool, I have filed a 
brass washer flat and sweated it on the old seat. 
I heated the tap by suspending the spirit-lamp 
belonging to a tea-kettle under it by a wire. 
It took some time to heat sufficiently to melt 
the solder, but it was merely a matter of 
Patience Of course, as in all ‘‘sweating”’ 
operations, both’ seat and washer were 
“tinned” with solder before bringing them 
into contact. I annointed them well with 
Fluxite. Glatton. 


14.. —HOT-WATER TAPS.—Hot-water tap- 
washers are made from compressed fibre. The 
fibre is exceptionally hard and difficult to cut 
with a knife, but these. washers can be obtained 
realy made. If the tap continues to leak after 
the washer has been renowed the seating is 
Probably worn or eaten away by the solvent 
action of the water, and a new tap must be 
provided. The old one can often, however, be 
reseated by a skilled mechanic if a lathe is 
available. a . Cosmos. 


Tf it had been a three-start worm for an 
oighteen-tooth wheel the result would be 6 : 1. 
(2) A forty-tooth wheel and a single-start worm 
will give you the result, as one revolution of 
the worm would register $-in. cubic feet, there- 
fore forty turns of the worm, or one revolution 
of the wheel, would give a result of five cubic 
feet. George Crow. 


[25.--WORMS AND WORM-WHEELS.— 
You evidently have a double-threaded sorew. 
If one thread was painted black (I Jo not 
suggest your doing this !), and the teeth engag- 
ing with it during one revolution of the worm- 
wheel were similarly marked, you would find 
that only half the total number were acted on 
by the black thread. The speed ratio depends 
on the number of teeth engaging with any one 
thread, and is equal to the total number of 
teeth divided by the total number of threads 
on your worm. Glatton. 


26.}-PUMP FOR CART POTATO- 
SPRAYING MACHINE.—I have used large 
numbers of the Colebrook rotary pumps. 
These are all brass or gunmetal, and have no 
leather or pecking of any sort apart from the 
gland on the spindle. These last for years, 
and have the advantage of completely drain- 
ing on turning the handle a few revolutions 
backwards. A cheaper pump would be an 
ordinary lift and force pump as used on 
household water supplies from wells. ese 
can be-got in all gunmetal, with either leather 
buckets or canvas cups, and are everlasting. 
An air vessel on the delivery ensures a con- 
stant stream at the nozzle. -Fitted' with a long 
lever or ‘‘cow’s tail,’ you can get any pres- 
sure desired within a man’s capabilities of 
working it continuously. This would, I think, 
be the best type of pump for your purpose. 

David J. Smith. 


[26 J—PUMP FOR CART POTATO-SPRAY- 
ING MAICOHTINE.—Some years ago I assisted a 
friend in a similar difficulty to rig up an ordinary 
small *‘ gear’’ pump, such as is used for circu- 
lating water through car and lauach engine 
jackets. The pump was friction-driven off rim 
of cart-wheei, held to its work by a spring, and 
couid be drawn wack out of gear when not re- 
quired. <A simple stop-cock on inlet side regu- 
lated delivery. The usual steel spindles of gear- 
wheels were replaced by gun-metal spindles. 
Pump was used for sprayiug sulphate of copper 
solution and worked quite satisfactorily. 


W. J. G. F. 


[27.]--PETROL .RATIO TO AIR.—The 
best carburettors are really only makeshifts ; 
it is impossible to get an absolutely identical 
mixture at all speeds, but your remarks would 
not hold good under all conditions. A surface 


high speeds. With a spray or jet carburettor 
the friction of the choke tube tends to reduce 
the proportion of air at high speeds if the jet 
is a single one, and this has been largely got 
over by fitting several jets. opening heni up 
as the load increases, such as in the well- 
known Smith’s carburettor, probably the best 
of its kind, and the Bink’s, etc. With many 
earburettors the air is taken in hot, so the 
weight of air decreases rapidly as the tem- 
perature rises, but the weight of petrol per 
volume does not decrease, hence the necessity 
of adding extra air to the mixture after the 
carburettor. On many American cars, owing 
to the poor quality of petrol used in the 
States, no doubt a very geod method is 
adopted. An adjustable choke or throttle is 
fitted on the air intake to carburettor. All 
the air going to carburettor is heated. On 
starting from cold the air throttle is partly 


which gives you the result of nine to one. } 


‘water, but ordinary 
carburettor could easily give less petrol at. 


closed, the jet orifice. being too smali to enable 
the engine to run with this open., 
engine warms up, the air throttle is opened 
full, giving the correct running mixture. 


As the 


David J. Smith. 
[29.;—~W ROUGHT-IRON GIRDER. — De- 


pends entirely on the job. If the load is light 
and the scantling also light you can let it rest 
on bottom flange, 
a bracket or pocket. 


but on heavy work rivet on 
The sloping top face of 
bottom flange does not make a good bed for 


heavy work; it would mean a line contact only 
which even a pecking piece would not wholly | 
remedy. 


David J. Smith. 
30.}/-BRIDGE OVER CHASM 200 F T. 


DEEP.—A strange job if you cannot get over 
the other side somehow to 1 
the girders. Still, you know the job, I do not. 
and as you say it cannot be done, well, it can- 
not, but I do not like the idea of bodging at the 
opposite bank with shovels on poles about 60 ft. 
long. You can get the beams over fairly easily 
by making them serve as derricks, either singly: 
or in pairs, but it means three crabs or winches.. 
If the bridge. is 


prepare a way for 


to be permanent put down a. 


ood concrete bed on the home side with two 


short lengths of steel joist bedded vertically im 


it a little wider apart than the width of the: 


beams and about the same height above ground 
‘as the beams’ thickness. If it 1s not permanent 


drive the joists firmly into ground a good 
depth, PET the same amount above as pre- - 
viously stated. Lay the beams between the 


joists, the iength being away from the chasm. 


Put a stout bolt or steel rod or tube through: 
i end of beam and joists. This is your hinge. 
Arrange your crabs on the points of a triangle 
on plan so ~. From each of the back orabs. 
take a rope to the top end of beam (the end 
away from chasm). From the front crab take a 
rope under beam to a block rigged on the 
foundation, and bring the rope back to the top 
end of beam. Get men you can trust on, the 
crabs, and keep all three rapes taut all the time., 
Lift the inner end of beam to start it about 
12 ft. or 20 ft. from ground, then wind the 
front crab and slacken out the two back ones 
until the beam is vertical. After it swings over 
the vertical the two rear crabs will take the 
weight, and must be lowered equally. Tho 
shore end of beam has þeen held firmly by the 
bolt forming the hinge. I have slung 30-ft- 
girders this way, and enous a mind doing 
i arranted. : 
40 ft. if the occasion warra tod. sy Smith. 


[34.} -MICRO-POLARISCOPE.—The best 
position for the analyser 1s close above „the 
objective. Here it does not materially injure 
definition, and it allows the whole field to be 
illuminated. When it is placed above the eye- 
lens it causes the field to be reduced to a com- 
paratively small central circle. I think that 
a special eyepiece is made with the analysing 
prism between the eye-lens and the stop. 
Using a prism for polarising prevents the use 
of a substage, condenser. ‘Therefore a re- 
flector is better, but it us more difficult te 


M ipsw cii A. Woolsey Blacklock, M.D. 


| — MICRO - POLARISCOPE. — The 
aa is best placed in body. tube above A 
jective, but for some measurements 1t is poa 
sary for it to be over eyepiece, but there 1 r 
stricts the feld. The black glass polariser wor : 
quite well, but much light is lost, and it ganno 


be revolved like a Nicol. 


: _HÆMATOXYLIN.—This can be ex- 
Ben from logwood by ether, but by time pro- 
duct is pure it will have cost as much v it. 
can be bought of dealers. A little goes ag 
vay. See Thorpe’s `' Dictionary of C ema 355 


MINIUM. — Depends on the 
ee ain daane water „has no 
effect. I have had all aluminium cooking uten-. 
sils in use now for many years, replacing the- 
dangerous enamel ware, and have noticed aes 
signs of solubility. The kettles, as a matter o 
fact. get furred up, so there is no contact with: 
the metal. David J. Smith.. 


[40.}-QUICKSANDS.—I do not know any- 
thing about the formation, but you can study 
one (which nearly claimed me as a victim about 
eighteen years ago) at Holm, near the mouth 
of the Wash, Norfolk. David J. Smith. 


[40.—QUICKSANDS.—These are so-called" 
from their movements, which are seem- 
irgly quick, or living. They are usually 
found on flat shores where the upper sand’ 
rests on a bed of rock impermeable to. 
water. If, therefore. the tide comes in 
fast, and. the lower stratum does a 
absorb water) the upperstratum becomes satur 
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-eted, end moves with each influx of the waves. 


The Goodwin Sands are quicksands at the rise 

. of the tide. An interesting kindred subject of 
' study are musical sands, of which a notable ex- 
ample occurs along the coast between Pool 
Head and the harbour, and also off Studland 
Bay. Some interesting particulars of this by 
Mr. Cecil Carag Wilson, a frequent contributor 
to “Ours,” will be found on p. 588 of its issue 
of July 23, 1908. : 


{44.]}—-DISTILLED WATER AS MEDI- 
CINE.—Aerated distilled water is sold as a 
beverage, and recommerded to gcuty subjects. 
I do not think anyone was ever the worse for 
taking largs quantities. The mountain stream 
was probably goitre-producing. Most waters 
of this kind aro very hard, but a hard water 
tastes purer and fresher than a soft one. Why 
scme water causes, goitre no one knows. It is 
probably due to some contained microbe, for 
boiling seems to destroy tre injvricus action. 
Distilled water is very nasty unless the air is 
‘restored to it. 0. C. J. 


[45.--MAGNIFICATION.—The results ob- 
tained by different methods ought to agree 
within one or two per cent. Any discrepancy 
is due to want of practice or to neglect of 


e ~he 


details.. The image that is seen in the 
_ microscope is not a ‘real image. The instru- 
ment is focussed so that a clear, distinct 


image is formed on the retina. The rays that 
form it issue from the eye-lens, and enter the 
‘eye as if they came from an object 
the distance at which we see best. 

an different observers, but for convenience it 
is taken as 10 inchés, The best way to get 
precise results is to project the image on 
‘ground glass or white paper at a distance of 


is Varies 


10 inches from the eye-lens and measure the |- 


projected image. . 
_ Ipswich. A. Woolsey Blacklock, M.D. 


' 

[46.}-PISTONS.—Without really detailed 
intormation to go upon, one may state that 
the combined areas of two circles each 1.414 in. 
diameter will equal the area of one circle 2 ins, 
diameter. The pressure per square inch being 
everywhere the same, it follows that the 
“loads” (area X pressure per sq. in.) 
will be equal for the two equivalent areas, 
by figures. But in practice a little extra 
‘thickness to a cylinde® walt would permit of 
slight re-boring with a view to arriving at a 
condition of balance in a trial machine. Slight 
enlargement of cylinder bore should be 
feasible without alteration to body of piston, 
since expanding piston-rings would take up 
the slight difference. A. C. Garwood. 


[46..—PISTONS.—Is this an examination 
question? Neglecting friction or leakage, two 
pistons each half the area would balance one of 
double the area. For instance, two 44 in. dia. 
pistons would balance one 6 in. (I have not 
worked out the areas, but this is approximate.) 
If you look in any book of tables and find the 
area of a 2 in, dia. circle and then the area 
of a circle exactly half of this, then this will be 
the size of the two pistons to balance the 2 in. 


5 David J. Smith. 
— oe 0 0 


QUERIES. 


[50.]—FRECKLES.—Could anyone tell me 
-of a sure, quick preventative and remover of 
freckles? I have tried no end of things, 
but none will remove this disfigurement.— 
Hiram G. Artlock. - 


[51.--MARBLE TIMEPIECE.—How can I 
remove the cloudy patches which appear on the 
block marble (or is it enamelled slate?) of my 
timepiece? The material seems to be the 
same as used in parts of marble chimney- 
pieces. The polished surface is not dull, and 
ane patches appear to be below the polish.— 

ripoli. 


[S2.J-ALTITUDE OF SUN.—I have con- 
stantly to work out the altitude of the Sun 
for various hours and dates in my particular 
research work. Are there any tables pub- 
lished giving this information for each hour 
of the day for every day of the year? Or 
is there a simple rule for making such a table 
from the Sun’s declination? Wanted to whole 
degrees only. My latitude is 52.5° N.—R.F.-B. 


{53.}—DEATH-WATCH.—What is the most 

ractical way of destroying the grub of the 

eath-watch beetle in furniture and fittings? 
Some is painted, some plain wood. I know, 
of course, that certain things kill them, but 
the application is the difficulty. I have 
immersed small things in paraffin. but one 
can’t do that to a staircase !—F. R. E. S. 
54.}--SOUR MILK.—In the old days, when 


‘milk turned it still remained liquid, thou 
4 curdled,” but now the milk I get sets like 


laced at 


any 


és] 


æ junket when it becomes sour. Why is this? 
2 y. 


((55.}--DUSTBIN ODOUR.—To what is the 
characteristio odour of the dustbin due? 
Whatever the refuse, the smell remains the 
same ?—Stinks. 


[56.J—SEAMS OF GAS AND STEAM 
PLPES.—I should ‘be glad to know where the 
position of the seam of gas or steam pipes 
should be when making single and double 
sets, also horseshoe bends, so as to avoid open- 
ing seam.—J ames, 


[57. -REFLECTOR ADJUSTMENTS.—I 
was interested in ‘‘ Mancunian’s” query 
(370) and Mr. Ellison’s reply in your issues 
of June 3 and 10 respectively, as I have much 
the same trouble. Besides the adjustments 


je 


POLAR Axis 


mentioned by “ Mancunian,” my instrument 
has a screw on the flat holder by means of 
which «the flat can be revolved and locked in 
position. I had already tried Mr. 
Eliison’s test before seeing his letter, but the 
image I get of a star is most unsatisfactory, 
being five or six semi-circles of light with dark 
centres arranged in a fine crescent. IĮI~would 
be obliged if Mr. Ellison, or some other 
reader, would supply me with more informa- 
tion, as I have tried all sorts of adjustments 
to flat and mirror without success. The instru- 
ment I have is a 64in. Browning, which I 
recently purchased second-hand from a well 
known London firm. I found on erecting it 
that what d take for the polar axis is set at 
about 90° to the axis of the Earth, and the 
declination axis is, of course, at right-angles 
to it. Am I right in assuming that these axes 
should be reversed, so that the polar axis 
would be parallel with the Earth’s axis? The 
position here is about 5° North, so that to my 
way of thinking the polar axis should be at 
65° to the horizon, which could not ‘be done 
without placing, the mount on its side. It 
seems to me that I have made a bad bargain, 
as if I am right in my idea the telescope 1s 
uscless as an equatorial except at 5° from one 
of the Poles. e telescope was sent out to 
me without counterweights, verniers, or eye- 
piece to finder, so that what I have got 1s 


really a clumsy altazimuth. Attached is a 
rough sketch of instrument, which will best 
explain arrangement.—R. J. Hitchcock, 


Seccondee, Gold Coast Colony. 


(58.+THE VELOCITY OF LIGHT.—Itf 
two looking-glasses are so arranged in vacua 
as to reflect a light on to each other, it 


will be obvious that the two reflected lights]. 


will perpetually pass and repass from one 
looking-glass to the other; but after a time 
will the reflected and re-reflected lights travel 
at the same velocity as the original light, or 
will there be resistance? If there is no resist- 
ance, will not this disturb the theory that 
light has mass and weight? If there is resist- 
ance, then the light coming from the Sun 
meeting the reflected light from the Earth will 
not have the same velocity that it would have 
when it passes through empty space,—H. J. B. 

[59. -METEOROLOGICAL.—What height 
of air is represented by an inch on the baro- 
meter ?—J. Wood 

[60.}—TIDAL CLOCK.—How can I fix up 
an ordinary spring or pendulum clock to show 
high-water time?—J. Wood. 


[61.—LOOSE EYE-TUBE OF TELE- 
SCOPE.—I find the sliding tube of my 4-in. 
refractor, which oarries the different eyepieces 
by means of the usual screw, is, when used with 
a low-power eyepiece, and consequently far 
drawn out, loose in the hollow tube of the 
telescope in which it slides. When the tele- 
scope is pointed on a star of considerable alti- 
tude the eyepiece tube actually drops down- 
wards, upsetting the focus and interfering with 
observation. Is there a rough-and-ready cure 
for this looseness? With higher powers or 
with telescope at a less altitude, the tube holds 
all right. E. M. 


J62)—WOOD AND AVORY.—Caù any 
reader tell me how,.to get wood and metal, or 
wood and ivory, to stick together perme- 
nently ?—Thos. Hammett. 

{63.1— HARD-WOOD CURVE. — What 
method should I adopt to curve a piece of 
hard wood, j-in. diameter, so that it will not 
return to its original position?—Thos. 
Hammett. 

[64.}-GOAT’S MILK.—Can anyone kindly 
tive me a recipe for condensing this for winter 
use?—A. C. Curtis. 


[65.—CROSS-WIRES IN TELESCORE 


FINDER.—How, where, and with what 
material can I fix wires ?—Thoth. l 
[66.] — SEPARATION IN OBJECT 


CGLASSES.—I have two 34 object glasses. One 
object glass is separated by a brass ring between 
the flint and crown glass, the other is not separ- 


ated; the latter is the better of the two. If one 


is separated, why not the other? What is the 


object of the separation ?—Thoth. 
—_—__>-26e<___ 
ANSWERS TO CORRESPONDENTS. 


The following are the initials, ete., of tetters to 
hand up to Tuesday, 3 pm., August 9, and ur- 
acknowledged elsewhere :— 


W. 8. S.—Microbeo—Glatton—Spider—A. Grace 
Cook—R. G. Foster—H. D. Fleming—Laggan— 
Painter. 

F. H. F.— Yes. 


Maka.—Thanks. no. 
J. T. B—Too long to use. 


ARTHUR E. COTTERELL.—The matter has had all space 
we can spare, 


TILT LABLE.—Better use a worm tipping gear. It will 
be suter, and you will need less power. 


J. T. C.—You cannot gain speed without losing 
power, and we are sure no practical engineer 
will take up your invention. 


WRENCH.—Some of the best were indicated by Col. 
D. J. Smith in his reply on p. 262 of our issue 
of June 25. 1920. ‘here are many imitations 
about, which avoid. 


LATHE CRANK.—You will gain little advantage by the 
alteration. A little more leverage, perhaps, but 
at the cost of considerable fatigue if you let the 
treadle rise too high. 


A. WEBBER.—The word salve is simply the Latin 
salvia, sage, one of the most efficient remedies 
in mediseval Ieechcraft. See Chambers’ *“ Canter- 
bury Tales,” line 2,714. 


FAacto.—The man is a plausible scoundrel, and if he 
attempts to induce you to cash a cheque for him— 
ours, his own, or anybody else’s—you will never 
see him again and the cheque will not be met. 


J. Dycs.—~A good description of the method of mak- 
ing plaster casts of fish will be found on p. 34 of 
our issue of February 6, 1920. Plaster casts are 
certainly superior in appearance to stuffed fish, 
and much more durable. 


C. FOSTER —A nickname was originally written an 
eke name and corrupted into a neke name, An 
eke name meant an additional name; an eke was 
a piece added to the battom of a beehive to en- 
large accommodation for the bees. 


A. LOCKHART.—The nine worthies of English history 
were: William the Third’s Privy Councillors: 
Devonshire, Dorset, Monmouth, and Edward Rus- 
seil (Whigs), and Carmarthen, Pembroke, Notting- 
ham, Marlborough, and Lowther (Tories). 


SERGE.—We do not recognise tho system, but we 
doubt its alleged advantages, and those of a 
few more on the market. Ask the makers for 2 
book of instructions and see what that says on 
the matter. If still nonplussed, write us again. 


B. M.—<All we know about the Virgil Clavier, n 
dumb piano, was given on p. 69 of our iseue of 
February 28, 1919. It is an American invention 
It was favourably mentioned by a corme ponden: 
on p. 82 of the following issue, that of March 7, 
1919. 


A. TAatE.—No, a “pettifogging ” lawyer was not so 
called because he delighted to keep his client 
more or less in a little fog, but is a corruption 
of the Norman-French Voguer, an advocate. a 
poe Pas aM being! an inferior specimen of 4% 

wyer. 
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or 2.5 per cent., and Dundee, with a popula- 
tion of 168,217, shows the largest decrease, 
namely, 8,134, or 4.6 per cent. Edinburgh, 
wìth a population of 420,267, shows a decrease 
of 3,779, or 0.9 per cent. 


Steel —By a patent by Sir R. A. Hadfield, 
22, Carlton House Terrace, Westminster, 
steel scrap is melted in a basic open-hearth 
furnace with carbon and lime to obtain a pro- 
duct substantially free from sulphur and 
phosphorus, and suitable for use in making 
special steels. 
are added to the molten charge which is then 
brought to the boil and continued until the 
carbon content has been reduced to about 6.3 
per cent. The slag is then removed, and the 
boil stopped by adding a deoxidant such as 
ferro-silicon. ‘The bath is again covered with 
lime and the heating is continued until the 
sulphur content is reduced to about 0.01 per 
cent., fluorspar being added if necessary to 
liquefy the slag. The final composition may 
then be adjusted by adding pig-iron, ferro- 
chrome, nickel, etc., and the metal tapped for 
casting; or the metal may be finished in an 
electric furnace with lime and carbonaceous 
material such as anthracite, the alloying in- 
gredients being added before or after this 
treatment. Manganese steel scrap may be 
added to the original charge to facilitate 
removal of sulphur. 


w. P.—If you mean locust beans, probably yes; if 

are eating some of the locusts that appear 

to have found their way to your neighbourhood. 

we think sugar extraction from them would not 

be very profitable. Your second question is quite 
beyond us. 


P. FraNcis—The use of the word ‘party ” to indi- 
cate a single person is certainly a breach of gram- 
mar, except, perhaps, when used by the ‘lawyers, 
who may plead possibly the example sct by the 
translators of the authorised version of the Bible. 

. See Tobit vi. 7. 


F. Sr. P.—For isolated houses the best means of 
dealing with the sewage are afforded by the semi- 
septic system, devised by Messrs. Tuke and Bell, 
97, Lincoln’s Inn Fields, W.C.2, as carried out, 
among others, in a country house illustrated in 
the BUILDING News of August 5. Write and ask 
them to send you their booklet No. 39. 


TRCERTAIN.—‘‘ Practically ” an adverb meaning 
: hee any rate, usually here, said Judge 
er at Shoreditch County Court a week or two 
ago, and we incline to agree with him. The dic- 
tionary meaning is “by means of practise or use,” 
ond when a workman tells us he has “ practically 
firidhed’’ a job, we know he is romancing. 


ComstTANT READER.—Not very, we think, for recipes 
for sympathetic inks have been given without num- 
ber. About fhe best are a solution of acetate of 
cobalt, to which a little nitre has been added. 
This, when heated, becomes rose-coloured, and 
disappears on cooling. Onion juice is invisible 
when written with, but turns yellow when heated. 


J. LAMB.—The question has been raised several 
times, but the general conclusion was that not 
‘much could he done in the way of suggesting 
materials. Most people buy a lathe with some 
more or less definite idea of the class of work 
they want to do, and the best thing for the ama- 
teur to do is start with, say, a 65-inch centre]. 
lathe and feel his way. 


e 

R. Forp.—‘ Gaymatt ” is a washable flat oil finish 
which does not require to be stippled. All the 
“Gaymatt '’ colours ure permanent and lime-re- 
sisting, and may be used over wood, stone, brick, 
new plaster, or green cement.- Write the makers, 
Messrs. Gay and Co., Ltd., 24, Grosvenor Gardens, 
S.W.1, for their shade card and full particulars, 
ad mentioned in the BUILDING NEWS. 


R. P—We are afraid we cannot facilitate a dis- 
cussion. The unfortunate truth is that the per 
capita consumption here of coal has long failed 
to keep pace with the increase in production 
We have no recent figures. hut long before the 

* war coal was being used in the industries at an 
increasing rate, represented hy the use for 1880 of 
14 tons per capita; for 1892 2.8 tons per capita; 
ond 1907, 5.4 tons per capita. 


PHILOMEL.—The legends about the nightingale are 
rather sad ones. Tereus, King of Thrace, dis- 
honoured Philomela. the sister of his wife, Procné, 
and cut out her tongue that she might not reveal 
his conduct. Philomela wove her story into a 
garment which she sent to Procné. who, in re- 
venge, cut up her own son and served it to Tereus, 
flying to Philomela for refuge from her husband. 
The gods changed all three into birds, Tereus 
into a hawk, Procnë into a swallow, and Philo- 
mela into a nightingale. 


f. 8. A—Wiltshire foik are called Moonrakers, and 
the explanation of the nickname is that, seeing 
the reflection of the moon in a lake and imagin- 
ing that the moon was actually there, they took 
rakes and tried to rake it out. But the story was 
told long ago about the Chinese, with a better 
ending. One moonlight night, the Chinese stery 
goes, a villager went to draw water out of a well. 
On seeing the reflection of the moon in the water 


he set himself to the task of rescuing the moon 


m its predicament. Je emptied one pail after 
art Pe fast as he could, put still to no pur- 
pore. At lenath he became so exhausted that 
he fell on his hack As he naow caught sight of 
the moon reigning in the firmament he sighed 
with great relief. “I am indeed tired, but 
have done good work.” 2 


e 09 œ< 
USEFUL AND SCIENTIFIC NOTBS. 


Incrustation Preventing.—According to a 

tent by W. Bomsel, 36, Rue Antoine 

ansaert, Brussels, to prevent incrustation in 
condensers, heating-apparatus, hot-water 
systems, cooling-circuits of internal-combus- 
tion engines, and the like, in which the water 
is not evaporated, a small quantity of carbon 
dioxid> is produced in the water by the action 
of a reagent on a small proportion, such as 10 
per cent. of the lime or magnesia in the water. 
Suitable reagents are sulphuric acid, 


aluminium sulphate, and sodium bisulphate. 


The Scottish Census.—Preliminary returns 
of the Scottish Census published in a Parlia- 
mentary answer show that in the last ten 
years the population of Scotland had risen 
by 2.5 per cent. More than two-thirds of the 
increase consists of females. ‘There has been 
a considerable decrease of population in the 
Highlands. The population of Scotland 
numbers 4,882,157—an increase of 121,253, or 
2.5 per cent. compared with 1911. In the 
hs Glasgow, with a population of 
1,069, has the largest increase—25,582, 


is 


TERMS OF SUBSCRIPTION. 


PAYABLE IN ADVANOB. 


8s. 10d. for Three Months, 7s. 7d. for Six Months. 
and 15s. 2d. for Twelve Months, post free to any 
part of the United Kingdom. For the United 
States, 17s. or 4dol. 150. gold: to France or 
Belgium. 17s), of 28f. 80c.: to India, New Zealand, the 
Cape, the West Indies, Nova Scotia, Natal, or any part 
of the Australian Colonies, 17s. Monthly parts oan be 
sent at subscribers’ option. Mr. Edward Pennock, 3609, 


Woodland Avenue. Philadelphia, P., U.S.A, will recelve 
subscriptions for the United States at 4dol. 150., pay- 
able in advance, for direct transmission from this office. 
The subscription rates to Oanada are:—Weekly num- 
12 months, 17s.. equal 4dol. 150.; 6 months, 
. equal &dol. 70. Monthly parts: 12 monthe, 
14s. 6d., equal Sdol. 530 Payable in advance. | 


À limited number of the following bound volumes are 
still in stock, price 7s., post free 8s. in the U.K. or 
@s. 4d. abroad:—Vols. LX.. LXVI.. LXXII.. LXXIV., 
LXXV., LXXVI.. LXXVII.. LXXVIII.. LXXX. LXXXI.. 
LXXXII.. LXXXIII.. LXXXIV.. LXXXV.. OII.. OVI. 
OVIL., OVIII.. CIX., OX.. CXI., and OXII. 


All the other bound volumes are out of print. Sub- 
soribers would do well to order volumes as soon ae 
poesible after the publication of each half-yearly volume 
in January and July, ae only a limited umber are 
pound up, and these edon run out of print. Most of 
our issues can be had singly through any bookseller or 
neweagent, or from the office, price Sd.. or post free 
4d. Oloth cases for binding TEB ENGLISH MECHANIC, 
price 3s.. post free Ss. Od. 


ADVERTISEMENT RATES. 


For Exchange. 
Addresses. 


For Sale. Wanted. 
Situations. 


The Charge for Advertisements inserted under any of 
the above headings is 1s. for the first 16 words, and 6d. for 
each succeeding eight words, which must be prepaid. 


‘For Exchange. 


The Reputation Firm Exchange or Buy Any- 
thing Optical. Write or call.—BROADHURST, CLARE- 
SON AND CO., 68, Farringdon Road, E.C.1 


Clarkson's, 338, High Holborn. Second-hand 
Optical Mart. Make, Buy Sell, Exchange First- 
class Optical Instrumente. 


For Sale. 


Refleoting Telescopes, Mirrors, Silvered by 
new method. More light and durability. —@. 
CALVER, Manse. Walpole, Halesworth. 

Realgar Mounts: Vulgare, Pellucida, Angulatum, 
Neowvicula, Rhomboids, Saxonica, 5s. each.—C. BAKER, 
244, High Hoiborn, London. 


64-Page Book about Herbs and How to Use 
Them, 2d.—TRIMNELL, The Herbalist, 144, Richmond 
Road, Cardiff. 

Milling Attaohments, with Vices for Lathes.— 
THE WERELER MANUFACTURING Co.. LTD.. Trench 
Crossing. Wellington, Salop. 

Blattis is an established scientific remedy, first 
adopted by E Howarth, F.Z.S., to clear plague of 
cockroaches from the Sheffield Workhouse at the 
request of the Government. which it effectually 
did, and will do so wherever used. The Editor re- 
commends it. ls. 9d., 3s., or 5s. 6d. per tin;)post 
free, from Howartus, 471, Crooksmoor, Sheffielc. 


Pie “ih. 


Iran oxide or scale and lime} 


Bilent Keyless Clock, English make; ampia; 
reliability; noiseless; no keys to lose, no springs to- 
break; driving force constant; no oil required. Price 
£2 103.—DaNNISON, 26-28, Holborn Viaduct, London, 
B.C.1. Phone. Holborn 2793. 

Waltham Watohes,—Special offer of small pre- 
war stock at slightly over pre-war prites. Mostly 
high-grade movements, in silver, gold-filled, and: 
solid gold. These watches are all new and in per- 
fect condition. Detailed list post free —DBENNISONS, 
Waltham Watch Depot, 26-28, Holborn Viaduct, 
E.C. ’Phone, Holborn 2793. Repairs to Waltham 
Watches by a trained staff; the best equipped im 
England. 

lonised Tablets for middle age, prevent harden- 
ing of the arteries, swelling of glands, tendency to: 
seizures.. Below. l 

Tonised Tablets for Deafness, Insomnia, Enlarged: 
Prostate, Rheumatism, Piles, Catarrh, and al} 
chronic aiflments.—THp LABORATORY, 62, Newport 
Street, Bolton. 

“ Telescopes, Equatorial Adjustments, Pigur- | 
ing and Silvering Mirrors,” 2nd Ed., cloth, 8vo., 
6s. 6d.—BANKS, 62, Newport Street, Bolton 

The Harley Chin Rest prevents mouth breath- 
ing during sleep—a prolific cause of disease.— 

Ow. 

The Harley Chin Rest. Hi 
by specialists. 6s., post free. 
port Street, Bolton. 


Microscopes, Accessories. and Bplendid: 
Stipes for Sale.—CLARKH AND Paas, 28, Thavies Inny. 


Holborn Circus, E.C.1. 

Books! Technical, Scientific, all subjects. 
1,000,000 in stock. Second-hand and new; lowest 
ae ed Adages Catalogue 401 free.—Below. 

oo Bought. ‘Best prices given.—FOYLEs; 
121-125, Charing Oross Road, Tendon 


Profitable Spare Time Employment, making 
firewood bundles and firelighters. Machines, 70s. 
and 95s.; also Sawbenches, Bundling Wire, ete.— 
HILL AND HERBERT, LTD., Leicester. 

Australian Opals.—Direct from Australia. Rare- 
“ Black ” Opals, beautifully intermingled red, blue. 
green colouring. ‘Descriptive price-lists free. Corre-- 
spondence invited. World-wide connection —NORMAN-: 
paral “Optical House,” Melbourne, Australia. 

pare Time Employment with Firell 
Machines, 70s.; also Bundlers, 958. Waste seret 


utilised.—HILL AND HERBERT, ; ; 
Binect Lae, LTD., Great Contrat: 


Telescope Work, Mirrors, Silvering, Repairs. Gre- 
gorian speciality. Lens-mirror "Telescopes Generat 


improvements.—G. WHITTLE 
Liverpool. » 166, Longmoor Lane, 


D. J. Smith and Co., Ltd,, 58, Compton Street | 
E.C., make all kinds of spare parts ae carry out 
all classes of motor and engineering work repairs. 


Zeiss Vest-pocket Prismatio Field Glass. 
4 x 20, superb monocular, ideal for holidays and 
ee us 3 oo companion. Sacrifice, with 
wea or 45s—M., 5, Graham’s Terrace, 

“ Californian Beos,” 
making wine, post 
Street, Blackburn. 


Unemployed? Then make money selli 
Books, Courses, etc. Send 3s. ed. fou ation 


selection. Value 20s,—‘ s 4 
Street, London, E.1. SHERINGHAM,” 2, Wilkes 


Watoh, Clook, and Instrument Makers” 
LarHes.— 0 section, L slotted beds, swivel foot ae 
bday hollow mandrel, double cones, pulley divided i 

Wo rows holes, index peg, draw tubes, six spring 
collets, two centres and. accessories, 2-in. centres 
with 10}-in. bed, £12 10s.; 1$-in., 7} in.-bed, £6 10s. - 
Castings, 2s. 6d. and 176. 6d. Drilling and Grind. 
ing Frames. Castings and Material, 3s. 6¢d.— 


Gee l Acacia Works, Douglas Road, Woof 


y recommended. 
oratory, 62, Now- 


S,” with full particulars for 
paid, 3s.—PARRINGTON, 18, Vicar 
\ 


Small Works, suitable for experim 
» suit ) ent - 
strument work. The nearest offer to De eine 
envelope.—25, Vanderbilt Road, Earlsfield, S.W.18. 
Astronomical Telescopes.—__S ial 
i = offer ; 
great reduction. Write for new list. Prices will ioe 
prise you and cannot be repeated. To every pur- 
aed A telescope an excellent book on astronomy 
: yen away frec.—MACKETT ician nbridgy 
N y ETT, Optician, Tunbridge 
£3 Weskly Added Salary.—Permanen 
a at ca een: unnecessary. Gentes: 
$ e of work, instructions, 10d.—L. ? : 
(N8), 11, Macfarlane Road. W.12. A i 
Crossley Gas Engine, 7 in. bore 
very good qon ton little used; 
ag, and exhaust box. No tanks. Price £70.—Write 
40, Woodberry Grove, Finsbury Park, London. NaS 


_ Abbeydale Enlarger (gas), £5 10s., 4 in. O.G 
in massive brass cell, with cap, 72 in. focus: alse) 
Astronomical Eyepiece, £5 10s. Or will exchange 
for brass clockmaker’s division plate and small com- 
pound slide-rest. Particulars, stamp.—HowartTH 
142, Newton Road, Lowton St. Marys, Lancs. f 


Sinple Weather Forecasting for Everyone. 
Send po. 5s. 6d. at once to D. W. HORNER, 23, Wood. 
bury Park Road, Tunbridge Wells. i 


_ Hair Curling Powders, 6d.: also the Famous 
Edna Rehan’s Reauty Parlour Secrets, 2s. per copy. 
—LGOWDEN, 19, Constable Street, Dundee. 


Decided Bargain, £19 193s.—First-class Drum- 
mond Screweutting Lathe, as new, 4 in. wheels, iron 
tool-tray, first-class pedal action, speeds, etc. See 
list of engines, models, castings, gas engines, ete.. 
List two stamps.—LITTLEQVER MODELS, Derby. 

Telescope, 3! in. ohj.. altazimuth motions, finder, 
tripod (stand. \aceessories, £35.—Particulars, stump. 
Maley” “Fairview, Road, Enfield. 


. 14 in. stroke, 
2 flywheels, gas 


a 
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5-in, Surveyor’s Compass, hy Field, Bir- 
mingham, 2 folding sights, needle on agate with 
check action, 27s 6d. 

lepl. Folding -Klito Pocket Camera, 
rack focussing, rack-rising front, hooded focus-> 
sing screem, Ensign Anastigmat. f./7.7, Ensign. 
sector shutter, adjustable speeds, 1 sec. to 1/100 
and time, 6 slides, £6. 

Pair 8x Prism Binoculars, eyepiece focus- 
sing, bending bar, £4 10s., in good order. 


2 in. Refiecting Telescope, focussing, dew 
cap, eyepiece and case (Job), 39s. 6d. 


Binocuiar Microscope, inclinable stand, 
rack and pinion focussing, sliding stage, pair 
eyepieces, objectives 1 in. and 4 in., analyser 
and polariser, £5 19s. 6d. 

31 X 2} Thornton-Pickard Victory Reflex, 
long rack extension, deep focussing hood, re- 
volving back, self-capping, focal-plane shutter, 
adjustable speeds, 1/15 to 1/1,000 sec. and 
time, T. P. Cooke, f./4.5 Amastigmat ang 6 
slides, £13. 

l-pl, No. 5 Carbine Roll-Film Camera, 
double extension, rising and cross front, com- 
bination back, 6 slides and ‘hooded screen, 
Beck symmetrical f./8 lens, auto-speeded 
shutter speeds 1 sec. to 1/100 and time, com- 
plete, leather case, £4 15s. 


3 in. Box Sextant, by T. Cooke, London, 
best finidh throughout, silver arc and vernier 
reading to 1 minute, telescope with sunglass 
and dust cap, new conditiom, £5. 


4} x 6 cms. Salex Vest Pocket Focal-Plane 
CAMERA, f/5.5 anastigmat lens in focussing 
mount, dinect-view finder focal-plane shutter, 
adjustable speeds to 1/1,000 sec., 6 slides, com- 
plete in 2 cases, £6 17s. 6d.; brand new. 


Goerz Mahogany Cabinet-form Stereo- 
SCOPE, for 45 x 107 wroneparennie. and prints, 
rack focussing gdjustment, outside changing 
adjustment, £3 10s. 

Pair Field Glasses, leather covered, screw 
focussing, complete, soft leather case. lis. 


Phone, 
CITY 6981. 


Camera Lucida for Sketching, extending 
arm, complete, with fixing clamp and case, 
27s. 6d. 


Tourist Portable 3 Draw. best make, 
oxidised tubes, leather covered, 2 in. O.G., 
pancratic eyepiece, 25x to 40, and sling caps, as 
new, £6 5s. . 

Swift Microscope, inclinable, slip tube and 
micrometer, screw focussing, draw tube, eye- 
piece, objectives 1 in. and 4 in., and case, £5. 


}-pl. Stand Camera, double extension, rising 
and falling front, swing and reversing back, 
speeded roller-blind shutter, R.R. lens and 3 
double book form slides, and 38-fold stand, a 
bargain, £3 10s. 


BARGAIN LIST 
‘ POST FREE. 


Send P.c. for a copy. 


41 x 6 cms. Tropex Folding Pocket 
CAMERA, double extension, rack focussing, rack 
rising front, <direct-view finder, Zeiss Tessar 
f./4.5 lens, compound shutter, speeds 1 sec. to 
1/300 and time, daylight loading film pack- 
adapter, £15. 

Carpenter ana Westley Microscope, 
inclinable, rack coarse and screw fine focussing, 
2 eyepieces, objectives 1 in., } in., 4 in., ‘and 
+ in., substage condenser, bull’s-eye condenser, 
etc., and case, €5 7s. 6d. 

1-pl. Watson’s Argus Reflex, rack focus- 
sing, rising front, reversing back, speeded focal- 
plane shutter, from 1/15 to 1/100 sec. and 
time, 3 double slides, a bargain, £10 10s. 


90-94, FLEET STREET, E.C.4. 


Westley Astro. Telescope, 3} in. achro, 
0.G,, rack focussing, star finder, steadying rod, 
3 astro. 120x, 100x, and 75x, and 45x terrestrial 
eyepieces, mounted on heavy claw table, stand 
complete, mahogany case, £20 10s. 


Powerful Pair Heath’s Hezzanith Marine 
GLASSES, 24 in O.G., and leather case, as brand 
new, £2 18s. 6d. 

Heath's Bell Pattern Sextant, Mark III., 
Kew certificate, silver arc and vernier reading 
to 10 secs., erecting inverting eyepieces, slow, 
blank, etc., sunglasses, in walnut case, as bragpd — 
new, £15. i ; 

i-pl. Ernemann Folding Pocket Camera, 
direct view finder, Detective Aplanat lens, 
f./6.8, speeded shutter, 1 sec. to 1/100 and time, 
hooded focussing screen, 3 slides, and film-pack 
adapter, £3. 

Pair 16x Neo Fulvue Prism Binoculars, 
40 mm., 0.G., eyepiece, focussing, bending bar, 
and solid leather case, £9 15s. í 


Carl Zeiss Microscope, Stand IVa., inclinable 
horseshoe «tand, rack coarse and micrometer 
screw fine focussing, rack and swing-out sub- 
stage, Abbe and Iris double nosepiece, 2 eye- 
pieces, objectives 2/3, 1/6, and 1/12 in., oil 
immersion, and mahogany case, £29 10s. 


White Metal Double Nosepiece, dustproof, 


21s. 6d. substage Abbe and Iris, 35s.; un- 
mounted Abbe condenser, 18s. 6d. 
1 in. Smith Beck Micro. Ob§feotive, 


223. 6d.; 3 
29s. Gd.; 3 


Ross 3-Draw Portable Telescope leather 
covered, sunshade, 2} in. O.G., complete, leather 
case, £6 63. 


l}-pl. Roll-Film Carbine Camera, Beck 
RR. lens, speeded shutter, focussing, daylight 
loading roll-film, £3. 


Graphoscope, for viewing prints and stereo 
prints, 6 in. dia. lens, ordinary magnification, 
and pair best quality stereo lens, focussing ad- 
justment, in solid walnut, £1 18s. 6d. 


in. ditto. 23s. 6d.; 4-10 in. ditto, 
in. objective, 35s. 


WIRES: ‘FILMS, 
FLEET, LONDON.” 


+ 


Our Super Telescope! A client writes:—' While 
at Scarborough during July I was able from Castle 
Cliff to make out clearly persons standing on the 
lighthouse buildings and also seo the caves under 
the cliffs at Flamborough Hea, and as these ob- 
jects are about 20 miles away, I consider this a 
good result, proying the lenses to be of the highest 
quality. Also the 120x astro. eyepiece made for this 
glass is quite satisfactory.—H. Herbert, Esq., Essex, 
August 4, 1921.",-—To BROADHURST, CLARKSON AND CO., 
The Telescope Experts, London, E.C. 


Our Super Telescope!! The finest portable hand 
telescope on the market. 60x, £12 10s.; 40x, 95s. ; 
25x, 708.3; 20x, 30s.; 18x, 25s.; 15x, 21s. Telescope 
catalogue post free from BROADHURST, CLARKSON AND 
To., Telescope House, 63, Farringdon Road, &.C.1, 


Our Standard Telescope!!! The cheapest 3 in. 
astronomical telescope on the market. Order now 
for the winter evenings. Immediate delivery. Price, 
including eyepiece and carriage paid, £6 10s.: 2: 
im., £5 5s.; 23 in., £4 53.—BROADHURST, CLARKSON 
AND CO. 

Our Standard Astronomical Eyepieces will 
fit any instrument. Low powers, 16s. 6d.; high, 
21s. 
AND Co. The best is a ways the cheapest. 

Sl in. Reflector Tube, 5 ft 


Microscope, rack focussing, inclinable, wheel 
diaphragm, 2 eyepieces, } in. Watson and 4-power 
divisible objectives, polariser, analyser, and selenite, 
new, 4-volt electric lamp and standard, adjustable 
hand microtome, mounting outfit, all new, in lock- 
up wood case, £9.—Particulars, apply, BIRD, TI, 
Grosvenor Road, Rugby. > 


Hair Curling Powders, 6d.: also the Famous 
Edna Rehan's Beauty Parlour Secrets. copies ?s.— 
Address, A. LOWDEN, 19, Constable Street, Dundee. 


Special Microscopical Slides: Freshwater Poly- 
zoa, mounted true to life, Alcyonella, Cristatella, 
Lophopus, and Plumatella, either of the above, 
1s. Sd.; four slides 4s. 3d.. post free.—DARLASTON, 
31, Freer Road, Birchfield, Birmingham. 


" Telescope Tube, circular, built up. wooden, suit 
10 in. to 13 in. mirror admirably, £3 1Cs.; ditto, 
circular, rolled plywood. 5 ft. long, 11 in. inside, 
With brass rings, £2.—F. BURNERD, 51, Dryburgh 
Road, Putney. S.W.15. 


A Toolholder Free with your first order for 12 
Metal-turning Tools, 10s. 6d. set. Particulars stamp. 
—WREN TOOL COMPANY, 236a, Sumner Road, London, 


Delivery from stock.—BROADHURST, CLARKSON | 8.E.15. 


Lathe Tools, Sheffield cast steel, useful sets of 


long, brass tube | eight, 4 in. set, 6s. Gd.; 3 in. set, 8s.: } in. set, 10s. 


with trunnions, a bargain, £2 10s. Several eecond-! Sample, 1s. 4d. Trade supplied.—LONGLEY BROS., 


hand Flats cheap to clear.—BRQADHURST, CLARKSON 
AND COo., 63, Farringdon Road, E.C.1. 

Large Transit Instrument, with stand, in two 
‘boxes, 22 in. O.G., Latimer Clarke's pattern, £20; 
1} in. ditto, £5; Small Window Transit, 35s.— 
BROADHURST, CLARKSON AND CO. 

Large Number 1} in. and 1} in. Object 
“CLASSES in brass cells, 7s. 6d. each to clear; Right 
Angle Frisms, 2s. 6d. each, 3 for 6s. 6d.—BROADHURST, 
CLARKSON AND CO. 

Microscope Mirrors! to clear, 1s. 6d. each, 2 
for 23. Gd. Objectives, cyepieces, and fittings at 
bargain prices.—Below. i ; 

Watchmakers’ Eyeglasses, 1s. 6d., post frec; 
aluminium, 2s. 6d.; Folding Pocket Magnifier, 2s. 6d, 
-post free.—BROADHURST, CLARKSON AND Co. 

Planisphere! or Revolving Star Chart, with 
full instructions for use. 3s. 9d., post free —BROAD- 
HURST, CLARKSON AND CO. 

Maximum and Minimum Thermometers, with 
magnet, 9s. Gd., post free. Usual pice, 21s.— 
BROADHURST, CLARKSON AND Co., Londen. 

Optical Repairs.—Telescopes, Microscopes, Field 
or Prism Glasses Repaired at shortest: notice.— 
BROADHURST, CLARKSON AND CO., 63, Farringdon Road, 
“E.C.1. 


Small Tooi Manufacturers, 3a, 
Sheflield. 

Zinmen's Snips, 6 in., 2s. 2d.; 7 in., 38.3 8 ín., 
3s. Gd. per pair.—LONGLey BROS., 3a, Greystock 
Strect, Shemeld. 

Witts, Opticians, 3, Buckingham Palace Road. 
S.W 1.. "phone. Victoria 8193, have ga ready market 
for the sale of your unwanted optical instruments. 

Witts, Opticians, 3, Buckingham Palace Road. 
S.W.1. ’Phone, Victoria 8193. 

Dacol Prism Opera, x3!, new, £7 10s. 

Voightlander x8. Binocular, new, £8 10s. 

Microscopes: Second-hand antique model, with 
humerous lenses and appliances, £2 2s. 
Arts. £4 6s. to £16 10s. 

3 inch Astronomical Telescope with terrestrial 
eyepiece, in case, £12 10s. 

Second-hand Watch Aneroid, 
6,000 fect, absolutely new condition. 

Astronomical Telescope, 


Greystock Street, 


Society of 


compensated, 


equatorial, — cleck- 


driven, over 4 inches,—State accessories, particulars, 
HUME, 8, Buccleuch Place, Edinburgh.  _ 

X-Ray Outfit, surgical and physical, for city 
230 —JIUME, 8, Buccleuch Place, 


current. Voltage 
Edinburgh. 


Prism Binoculars: 


No. 3, Mark I. Prism Binoculars 
from a Government, contract, slightly celled bus = 
new, both optically and mechanically Watson's 
manufacture, stereoscopic, complete ` ‘in leather 
sling case, eyepiece focussing, £4 10s.—Below. 
A New „List of Second-hand Optical Instru- 
MENTS, giving particulars of astronomical and | 


, ny . ater z q port- 
Delos n etes, has just been published.— 


Microscopes: 


Watson's Circuit Stage Van Heurck Micro- 
SCOPF, with two bodies: an exce tional outfit: £75 
—Below. ’ ep u dit 9 £75. 

H. Edinburgh Student’s 
pleces, 3 objectives, 
search, €45.—Below. 


_ “ Praxis ” Microscope, petrological model, 2 ob- 
jectives, 2 eyepieces, condenser and pelariser, focus- 
sing screw, 2 nosepieces, £33 10s.—Below. 

Zeiss Microscope, 2 objectives, ° eyepieces, con- 
denser, nosepiece, case, £22 10s.— Below. 
_Watson’s List of Second-hand Microscopes 
gives particulars of the foregoing and many other 
outfits, which can be delivered from stock gratis 
on application to:— 

W. Watson and Sons, 
London, W.C. 


W. Watson and Sons, Opticians, offer one of 
their “ Praxis” Petrological Microscopes, 1 in. and 
i in. objectives, 2 eyepieces, condenser, spiral 
underfitting, double nosepiece, and centring ditto, 
in case, £33 10s. 

This Instrument js practically new. 

Full Lists of New and Second-hand Appara- 
TUS forwarded on receipt of application. 


_313, High Holborn, London, W.C.1,_ Estab- 
lished 1837. Works: Bells Hill, High Barnet. 


The Great War is Over. DORA has gone on a 
long holiday Material is now obtainable. —Ante- 
WHITE’S Brain-twisters are on sale again. 


Thos. Ablewhite. F.A.S.I., the old Puzzle King, 
claims to be England’s greatest authority on 
Mechanical Puzzles. Over 40 years’ reader of this 
Journal. 

Advertiser in this Journal over 20 years ago. 
The Wonderful Loop-the-Loop Puzzle, claimed by 
experts to be the most perplexing puzzle ever 
invented. 

Prizes Offered for Solutions. First prize, £100: 
second prize, £50; third prize, £25. Sample, post 
paid, 6d.—THOS. ABLEWHITE, Puzzle King, Trinity 
Schools, Coventry. 


Microscope, ? eye 
noseplece, condenser, for re- 


Ltd., 313, High Holborn, ` 
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NOTES ON. CHUCES. 
; By Owen LINLEY. 


The contrivance shown at Fig. 1 I came! 
across Many years ago in an old instru- 
ment-maker’s, where the men called it 
the optical face-plate, and I have since 
used it for many purposes. It is very 
useful for holding thin work which has 
a hole tapped in the centre, especially if 


` the job has to be faced across and the 


nose cannot therefore project. In some 
cases a’ piece of thin work may only have 
a thread or so in the centre, and then it 
is dificult to form so short a thread on 
the nose or piece A; but as shown in the 
Fig. 1 the thread can be of any conve- 
nient length, and only the amount re- 
quired allowed to project. There is 
another advantage in this arrangement, 


and that is that if a piece of work has 


been turned and polished, it is difficult 


to get it unscrewed off an ordinary nose 


without marking it more or less, but in 
this case, if the set screw is slackened, 
the nose can come forward, and thus the 
piece of work will be free, and can then 
be taken off with the fingers. If it is 
required to turn the edge of the work, a 
kind of washer or plate slightly smaller 
than the work itself can be put behind, as 
shown in the Fig. 1. 

The body of the contrivance can be of 


Fig. 1. 


brass or mild steel and the flange of sheet 
brass, the nose being of bright drawn 
metal known as silver steel, and which 
will not require turning. If a piece of 
the same steel is formed into a half round 
or D bit, it will finish the-hole so that 
the nose itself will fit well. The rear 
part of the piece B can be fitted ta a 
chuck with a plain hole, or it could be 
held in one of the self-centring kind. The 
flange can be.threaded on to the body, but 
this is nôt necessary if it is well sweated 
on, the two surfaces being properly tinned 
first. This face-plate was originally 
made for the old-fashioned solid mandrel 
lathes, but with those which have a hole 
through them the nose can, if required, 
go right through and have a thread on 
the other end, and thus the set screw can 
be done away with. s 
An angle-plate is a very useful appli- 
ance, and, in fact, it is only by its use 
that certain jobs can be done properly, 
but in the ordinary amateur’s lathe it is 
often difficult to get the angle-plate the 
required distance from the centre without 
its projecting so far beyond the edge of 
the face-plate that it fouls the bed or even 
the gap, if the lathe has one. The fol- 
lowing is a dodge that I have often used, 
and even in lathes of a fair size, in order 
to get rid of the nuisance and even the 


-danger, in some cases, of the projecting 
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part of the angle-plate. The alteration is 
very simple, and consists of machining 
the inner faces of the plate and fixing it 
to the face-plate, as shown at A, Fig. 2, 
instead of as at B. This the reader can 


Fig. 2. 


easily do for himself, even if he has not 
got a shaper or planer.. Fig. 3 shows how 
the angle-plate can be held on the face- 
plate and the inner angles faced with a 
turning tool, the path of which will be 
seen by the dotted lines (see Fig. 4). If, 
owing to the slots in the angle-plate not 
coming into favourable positions to allow 
for the use of bolts and nuts, holes can be 


Fig. 3. 


drilled and tapped in the angle-plate and 
tap bolts fitted, as shown, which will not 
project and get in the way of the tool. 
Some angle-plates have what are termed 
gussets, the object of which are to stiffen 
the two flat surfaces. In small angle- 
plates, however, these gussets are not 
necessary, and can be removed with an 
ordinary hacksaw. This arrangement is 
equal to adding several inches -to the 
height of the centres of the lathe. 

The following is a dodge in chucking 


Fig. 4. 


work which many do not know. If it is 
required for any reason, to hold a round 
piece of work on a face plate by means of 
plates and bolts it is difficult to get it 
trne, owing to these latter getting in the 


45 


way. Instead of holding the work with 
the plate, do not put them on until the 
job’ has been got true, and while doing 
this, without putting any plates on, hold 
the work on the face-plate by means of a ` 
drill forced against it, as shown in Fig. 5. 


A drop of oil should be put on the centre 


of the tailstock, and the drill should re- 


volve on this with the work i 
stands still, it will cut itself 2a ai 
allow the work to fall. If the tailstock 
is screwed well up, it will hold the work 
quite tight enough to prevent its falling 
and at the same time allow it to be. shifted 
with the taps of a hammer, as required. 
The work can be trued in the ordinary 
way by holding a piece of chalk against ' 
it, letting it touch the side which projects 
then stopping the lathe and tapping it 
with a hammer until it is true. If the 
work has already been turned, and it is 
required to set it very accurately, an indi- 
cator can be used. l 

Of course, 'every lathe should have a 
chuck fitted to the tailstock spindle in 
which to hold drills when holes are re- 
quired in work held an the face-plate on 
another chuck. Alas, however, this extra 
chuck is not always available, and yet 
without it there is no very satisfactory 
way of holding a drill for the above pur- 
pose. It is difficult to hold a drill, 
especially a twist drill, in the tool post of 
the lathe, so that it is at the correct 
height, and in alignment. : Most turners, 
if the extra chuck is not available, hold 
the drill as shown in Fig. 6, by making a 
centre punch-mark on the end, and plac- 
ing this on the tailstock centre with a car- 
rier to prevent its revolving. A twist 
drill, however, has an unpleasant way of 
“ hooking”? in as it comes through the 
hole, and thus jumping off the centre, 
breaking, or injuring the operator’s hand 
if he has hold of it. The following is a 
very simple way of avoiding this: Get a 
piece of cord—sash-line will do—fasten 
one end to the tailstock, and then pass 
it round the carrier, as shown in the 


Fig. 6, and back to the tailstock, taking 
two turns round it. A slight pull on the 
end of the cord will prevent the drill 
slipping off the centre, but when the drill 
is felt to be through, do not cast off the 
cord until the lathe is brought to a stop. 
No doubt many of my readers, when 
thev (have. had_a piece of work in the 
tchuck, and wished \to start a true hole in 


ei 


are: 
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it, have found a difficulty in doing so. As 
a matter of fact, in an ordinary lathe, 
there is no very good way of doing this. 

Even if you have a chuck fitted to the 
tailstock’ spindle and a Slocombe (com- 
bined drill and countersink) in it, for 
various reasons it often happens that a 
true hole will not be started. 


In some small lathes, the saddle is so 


wide that it is necessary to have the tail-| 


stock spindle a long way out, and if it 
iš not a good fit, it will “wobble ” about, 
and then again the centre lines of the 

two heads may not be in good alignment. 
The following is a very simple old brass- 
finisher’s dodge, and is in reality a varia- 
tion of the old mortise rest, only handier 
to use. | l 


Get a flat drill about three-quarters 
across the corners, and this can be made 
out of an old file, or can be bought for a 
trifle at-a tool shop (for use in a carpen- 
ter’s brace), fit a wooden taol handle to 
it, in the end of which is a countersink 
to go on the tailstock-centre. This drill 
should be ground’ to a very thin point. 
It is used as follows, and, by-the-way, the 
piecework brass-finisher, when he had a 
casting in thé chuck, always “caught 
up” the centre first before he faced the 
work, and for the following reasons: If 
you face off a piece of work, and the 
tool is not exactly the same height as the 
centre or axis of the lathe spindle, a nasty 
little “ pip ” is left just where the centre 
hole should be started, and makes matters 
worse than if the surface of the casting 
were started on. Put the drill with its 
point as near to the centre of the work 
as can be guessed, and set it up by the 
tailstock, put a hand-rest,.or a tool-end 
in the tool-post, so that the corner of the 
drill rests on it as shown in A, Fig. 5, 
which is supposed to be looking through 
the work towards the tail-stock. Run the 
lathe, setting the tailstock wheel in with 
the right hand and with the left holding 
the handle of the drill, and : twisting 1t 
round, so that the sharp corner digs into 
the rest. At first the drill will wobble 
about a bit, but will soon run true. 

In many of the old instrument-maker's 
‘shops there were nothing but lathes, and 
some of them were not much good. 
Shapers, planers, millers, dise-grinders, 
etc.. were hardly ever seen, and this led 
to the lathes being used for many jobs for 
which they were never intended. Some of 
the dodges of these old hands were very 
simple and ingenious, and one was the 
sticking of brass articles on a wooden 
chuck by means of shellac. If the article 
was of any. size, a piece of wood was 
‘screwed on to the face-nlate by screws 
from the back and then faced off flat. The 


face-plate was then removed from the. 


lathe and laid on its back on the bench. 
The work was heated over a gas stove until 
it would freely melt a piece of shellac 
when rubbed over it (this can be got at 
any oilshop). When the work had a 
fairly good coating of shellac on one side, 
it was placed on the wood, a heavy weight 
put on it, and allowed to get cold. The 
Jathe should be run fast, and light cuts 
taken with a pointed tool, the end of which 
has been very slightly rounded with an 
oilstone. When the work has been faced 
on one side it can be turned over and 
finished on the other, and several small 
pieces, if they are of the same thickness, 
can be put on the plate at the same time. 

Tf the tool has been properly managed, 
the work should come off the chuck per- 
fectly flat and not requiring any filing, 
and there is another advantage in this 
method. and that is that the work will not 
be marked in any way by the iaws of 


chucks or plates, nor need it have any 
holes drilled'in it. The work can be re- 
moved from the chuck by giving it a 
sharp rap on the edge with a file or piece 
of flat metal. Small articles should be 
faced off the same day that they are put on 
the chuck, as the next morning they will 
not hold well. 


>» 6 kr 


PROBLEMS OF LIFE ON OTHER 
PLANETS. 


Have the beings who inhabit other 
planets progressed to such an extent that 
they possess a soul which will live for ever ? 
asked Canon Barnes (of Westminster 
Abbey) last week at the Modern Church- 
men’s Congress at Cambridge. 

The New Testament writers thought that 
the earth was the centre of the universe, 
but we knew it to be a minor planet in a 
solar system which was itself not of 
especial importance. 

The millions which existed in stellar 
space, the matter of which other suns were 
composed, was not essentially different 
from that of our own solar system. 

It was most improbable that the condi- 
tions of temperature and so forth on 
numerous other planets were not, and 
never had been, favourable to the exist- 
ence of life. 

Further, we had learned that life had 
existed on the earth for about a hundred 
million years, and that we were the pro- 
ducts of its evolution. 

Possibly, then, the earth was but one 
of many worlds where life existed, and 
it might well on other planets have led to 
the evolution of animals, possibly very 
different from ourselves in physical struc- 
ture yet carrying spiritual consciousness. 

We had to view the incarnation in 
the light of such possibilities, and also to 
regard it not as an event which happened 
some four or five thousand years after the 
creation, but as a revelation vouchsafed to 
man after something like a million years 
of human existence. 

As regards the issues raised by the 
possible existence of other inhabited 
worlds, our utter ignorance made discus- 
sion largely fanciful. 


—_————_ >» 6 e 
A BLACKBIRD’S FREAK. 


Having received a letter from a friend 
in Park Road, Trinity, about the strange 
freak of a blackbird, I paid a visit one 
evening to the spot, where I was shown a 
hen blackbird brooding on the ground 
under an apple-tree, and what surprised 
me was the entire absence of a nest. This 
bird, as is well known, frequently makes 
its nest in gardens both walled and other- 
wise, hedgerows and copses, or, indeed, 
almost anywhere—I have found one in 
a disused stew-pan hanging in an out- 
house. The nest, though rough in the 
exterior, is strongly put together bv small 
twigs, dried stalks of grass, paper, wool. 
or other materials intertwined- and fixed 
together with mud. Grass, hair, and wool 
constitute the inner lining. 

Though instances are recorded of black- 
birds nesting, on the ground, this has 
never come under my observation. Gene- 
rally I found them $3ft. and upwards. 
The peculiarity of the bird in question is 
that it did not make a nest or lay eggs. 
In a hoHow in the earth four small apples 
about the size of blackbirds’ eggs had 
dropped, and the bird took to sitting on 
them. She was first noticed in the act of 
brooding on July 2, but with the vrofu- 
sion of cover around the spot it is not 
known how long she may have been sitting 
before that. 

I searched for the eggs of a blackbird 


or thrush, with the view of substituting 
them for the apples, but owing to the late- 
ness of the season was unsuccessful. 
When I approached the sitting bird she 
flew off, and taking the apples in my hand 
I felt them quite warm. During the rain 
on the 15th ult. she evidently made up 
her mind that the apples were not going 
to hatch into young blackbirds, -and ‘as 
she had sat the full period of incubation, 
which is thirteen days, she. gave it up. 
Close observation was kepton her, but she 
did not return. No-male bird was ever 
seen beside her, and it was conjectured 
she was a young bird taking to brooding, 
or had had her mate and nest destroyed.— 
T. S., in The Scotsman. 
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SCIENTIFIC SOCIETIES. 
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MIDDLESEX WIRELESS 
CLUB. 


The seventy-first meeting was held at 
the club’s headquarters, Bowes Park, on 
Wednesday, August 10. There was a 
good attendance, and, after the usual 
Morse-code practice, the chair was taken 
by the president, who called on Mr. W. A.. 
Saville to give his demonstration of his 
set, which has been constructed specially 
to allow of receiving a large range of 
wave-length on one instrument. Mr. 
Saville is an enthusiast of pancake and 
basket coils, believing the practical results: 
to be as good as those obtained by cylin- 
drical ones. The relative merit of those 
two types of coils always evokes great dis- 
cussion among members. Mr. Saville ex- 
plained the construction of his set, the 
workmanship of which was excellent. He 
then took the set apart to show the con- 
struction, after which he connected it to 
the club’s aerial, and gave a practical 
proof of its possibilities. After a vote of 
thanks had been moved and carried with 
enthusiasm, the meeting closed. Hon. 
Sec.. E. M. Savage, Nithsdale. Eversley 
Park Road, Winchmore Hill, N.21. 


NORTH 


CENTRE OF THE CHALDEAN 
SOCIETY FORMED IN IPSWICH. 


An excellent loan exhibition of astro- 


nomical photographs was opened at the 


Ipswich Museum on August 4, and at- 
tracted quite considerable attention. The 
exhibition was held in connection with the 
Chaldean Society, and was preliminary 
to a successful attempt to form a local 
centre. In the evening a meeting was. 
held, presided over by Mr. Guy D. Petter, 
F.R.A.S., A.R.C.S., at which Mr. J. 
Hargreaves, F.R.A.S., the president of 
the society, explained its working. Mr. 
Hargreaves said that the object of the 
society was to study astronomy and to in- 
terest people in that science, which was 
pre-eminently one which amateurs could 
take up with profit to themselves. By 
securing a number of observers in various 
parts of the countrv who were willing to 
send their observations to headquarters, 
they were able to find out very useful 
scientific facts. To do this it was well to 
have a number of local sections, because 
these enabled persons interested in astro- 
nomy to meet together and discuss matters, 
and it also enabled them to circulate a 
number of expensive books on the subject 
which might be auite beyond the reach of 
many. What thev wanted was not so 
much to secure people as members who 
were more or less expert, but those people 
who would become interested in the 
science. 

The chairman did not think there would 
be any difficulty in forming a centre in 
Ipswich, ) (Astronomy was a branch of 
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education which made a special appeal, 
because it was pure research, but it was 
one about which there was a considerabl 

amount of ignorance. l 

= Mr. Hinsley Burgham said that he be- 
lieved at one time the Ipswich Scientific 
Society had an astronomical section, but 
that had fallen out, apparently. Was it 
proposed to run the centre in conjunction 
with the scientific society ? 

Mr. Hargreaves replied that if the 
society intended to keep on their astro- 
nomical section, there might be considered 
the question of affiliation in some form or 
other. 


Mr. S. A. Notcutt, as president of the 

scientific society, said there had ‘been no 

- definite astronomical section, so far as 

he could remember, but he could see no 

reason why the, Centre of the Chaldean 

Society should not run their lectures in 
conjunction with his society. 

_ After some further discussion Miss 

Grace Cook moved that a local centre be 


formed for Ipswich and the neighbour- 


hood. Mr. Hinsley Burgham seconded, 
and this was carried. 

A provisional committee was formed, 
consisting of Mr. Guy D. Petter, Miss A. 
Grace Cook, Mr. Burgham, and Mr. J. 
Collinson, to carry out the preliminary 
arrangements and to select a corre- 
spondent. 


THE MICROSCOPICAL SOCIETY OF 
VICTORIA. 


At the ordinary monthly meeting of the 
society, held at 57, Swanston Street, Mel- 
tourne, on Tuesday, May 24, at 8 p.m., 
the president, Mr. F. Chapman, occupied: 
the chair, and described the method of 
preparing sections of coal. The face of 
the coal is ground flat on an emery stone 
and finished with very light pressure on 
@akestone. It is then cemented. with a 
very thin layer of marine glue (asphaltum 
and indiarubber in naphtha), which must 
be filtered. When set, the specimen is 
carefully filed flat with a file and water, 
the excess marine glue is cleaned away 
from the edges, and the face is ground 

, down on an emery stone and finished with 
„great care on snakestone. When thin 
enough the amber-coloured spore cases can 
observed in a dark ground of car- 
bonaceous mud. l 
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SCIENTIFIC NEWS. 


oo 

On the night of August 7 Dr. W. W. 
Campbell, Director of the Lick Observa- 
tory, states that, with his wife and three 
guests, one of whom was Professor Henry 
Norris Russell, Director of Princeton Ob- 
ærvatory, he was watching an unusual 
sunset from the verandah of his house, 
when one of the guests drew his attention 
to a star in the neighbourhood of the sun. 
The others said they had noticed it for 
some time, but had not mentioned the fact 
because they imagined the star to be well 
known. Dr. Campbell examined the 
body with binoculars for a few seconds 
before it set behind a cloud. Five ob- 
servers, says Dr. Campbell, agree that the 
body was starlike. It appeared no larger 
through the binoculars than to the naked 
eye. It was below the sun, about 45 deg. 
to the left of a vertical line drawn 
through the sun, from which it was dis- 
tant about six solar diameters. Professor 
Russell arid Dr. Campbell agreed that the 
body was brighter than Venus would have 
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continues:—There seemed no alternative} This additional information has 
except that of a new star, such as|piled by Dr. J. A. Harker, formerly 


much. brighter. 
because its orbit is totally unknown. | products, the 


‘detachment of observers has been search- 


paler as the dawn came. 


the ordinary lessons. 
stands a few hundred yards’ distance from| recorded. 


‘possess to induce their representatives in DL . l 
Parliament and local bodies to protest | tons, valued at £127,978, as compared 


in California, Dr. C. G. Abbott has de- 


vised æ solar. “ cooker,” by which, using | duction of pig iron’ amounted to’ 86,096' 
only the sun’s rays, he was able to cook 


been in the same position. Dr. Campbell} that has elapsed since its termination. 
been com- 


appeared in the constellation Aquila in| director of the Nitrogen Research Labora- 
June, 1918, except that this body was] tory, for the Department of Scientific and 

If the object be a comet, | Industrial Research. The statistics deal 
could not be predicted,| with the world’s resources in nitrogen 
Chile nitrate industry, the 
Since’ the night of August 7 a special] production of nitric acid and sulphate of 
ammonia, the synthetic ammonia process 
during the war, and the cyanamide indus- 
try. It is estimated that the world’s 
capacity for the production of fixed nitro- 

The Baden State Observatory at| en amounted last year to 1,561,000 tons, 
Königstuhl, near Heidelberg, reports that| of which about 57 per cent. was attri- 
the earth passed through the tail of 2] butable to natural sources, such as Chile 
comet during the night from Monday to| nitrate and the by-product industry, and 


Tuesday (8th-9th inst.). . A number of|the remainder to artificial fixation pro- 
luminous bands lay across a clear sky] cesses. 


in the form, of a wreath stretching from 
W.N.W. to. E.S.E. The bands moved 
slowly in a N.N.E. direction, growing 


its position 


ing the skies from sunset to synrise, with- 
out success, for traces of the body. 


The annual report of the Department 
of Mines, New ‘South Wales, for the year 
The head of the| 1920 states that the value of the output 
comet passed southwards between the|°f mineral products of the State for the 
earth and the sun. It is suggested that|year under review amounts to £11,411,462, 
the phenomenon has never been observed| being an increase of £1,529,096 as com- 
before, and that it was caused by the| pared with the previous year. There were 
same body as that reported from the} 29,163 persons employed during the year 
United States to have been visible in theļin and about the mines, a decrease of 
vicinity of the sun at sunset on August 7. | 3,296 as compared with 1919. The output 


At a small village elementary school at|°! coal, namely, cpr tons, exceeds 
Grayswood, neat Haslemere, wireless is a the quantity wrought a any Tay es. 
regular subject in the school curriculum. | Y°™: the highest previously recorded be- 
The headmaster (Mr. R. J. Hibbard) is a| mg 10,414,165.tons in 1010. The value at 
wireless enthusiast, and soon after his|the pit’s mouth of the output for 1920," 
appointment he introduced it as part of namely, £7,723,355, is £2,300,509 in excess 
At his house, which| of that for 1919, the highest previously 
The quantity of shale pro- 
the school, an old windmill has been fitted | duced during 1920 amounted to 21,004 
for an aerial, and a wire runs into the} tons, valued at £46,082, being an increase 
school yard. Mr. Hibbard uses a small|in value of £8,114 as compared with the . 
wireless set to give demonstrations, and | preceding year. The yield of gold 
as Messages are received they are written| amounted to 48,907 oz. fine, valued at. 
on the blackboard. Boys and girls take ļ| £207,746—a decrease of 16,932 oz. fine and 
a great interest in the subject, and good | £71,920 in value as compared with 1919. 
results have been obtained from the first] The value accruing to the State of the 
course of instruction, which has just been products of the silver, lead, and zinc 
com pleted. | - 2 mines for the year 1920 is bela hath ce) 

. i prising silver (metal) £56,942, le 1g 
of Co ao eras a £9,905, silver-lead concentrates and ore 
not intended to proceed this session with] £76,634, and zinc concentrates santa 
the “ Summer Time” Bill. We hope this| A total decrease of £1,522,336 is disclosed 
is the first sign of a return to common |as compared with the value of the oup 

sense in connection with the matter, and a ae ae Fag mater i 

j wi r ; 

urge all to use any influence they may for the State for the year 1920 is 1,290 


against any renewal next year. of|with 1,460 tons, value at £139,296, during 
“Summer Time,” either by Act of Parlia- | 1919. A- decrease of 5,220 tons, and 
ment or otherwise. | £568,602 in value, is shown as compared 
| : : | with 1918. The value of tin and tin ore 
At the astronomical station of the produced in the State during the year is 
Smithsonian Institute on Mount Wilson,| £413,794, being a decrease of £2,829 as 


compared with 1919. During 1920 the pro- 


; ok} tons, valued at £645,720, being an m- 
meat, vegetables, fruit, and bread for his] crease of 5,155 tons, and £200,545 in value 
party., No description of the apparatus i compared with 1919. During the year 
has yet reached us, but probably its main | 371 555 tons of limestone were raised, the 
feature is the concentration of the rays by vale of which at the quarries is £139,383. 
focal lenses or mirrors. Doubtless, | The value of the various other minerals 
although convenient in the exceptional produced during the year ‘under review 
circumstances of a station on a lo amounted to £193,919, being a decrease of 
mountain peak, the cooker is too expen-| 935 939 as compared with 1919. The area 
sive for general use. But we are san-| under mining occupation at the close of 
guine enough to hope it is but the herald | ihe year amaunted to 387,871 acres, being 
of the advent of the beneficent reign of| an. increase of 43,680 acres on that held 
the source of all hers and that the EF at December 31, 1919. 
ment by man in his ignorance 0 e | 
omakehead in the utilisation of the waste 5 eon One Lena pe = 
i ? j oca $ ; 
pce ea E West Virginia, says The Engineer, the 
rag coal miners of that district broke away 
The final report of, the Nitrogen Pro-| from their union in 1895. Since then 
ducts Committee of the Ministry of Muni-| there has not been a strike in the field. 
tions, issued early in 1920, has been sup-{ The most favourable working and living 
plemented by a series of statistical tables| conditions as well as the freedom guaran- 
relating to nitrogen fixation, now published} teed every individual, have kets to 
by the Stationery Office (1s. net), covering] the coalfield the highest class of vo a 
the latter part of the war and the period tthe y coal industry. Frequent attemp 
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LETTERS TO THE EDITOR. 


ANCIENT DIAL—ALTITUDE OF SUN 
'—TELESCOPE FINDER — STELLAR 
PARALLAXES — OBITUARY: W. 
SHACKLETON—W.® E. ROLSTON. 


[45./-Ancient Dial (47, p. 32).—The article 
described is evidently a portable sun-dial, and 
some remarks on these instruments will 
lead to an interpretation of the details on: 
Mr. Adshead’s interesting plate. The general 
appearance of these dials is described by the 
query. To use one, the quadrant is to be held 
with its plane vertical, and by means of the 
sights the upper edge or radius is set in line 
with the Sun. This may be done, it need 
scarcely be said, by direct sighting or by 
shadow; and the intersection of the thread 
suspending the plummet, with the graduated 
scale of 90° will then show the altitude of 
the Sun. This altitude, however, is imma- 
terial for the purpose of telling the time, 
the diagram with the criss-cross lines being 
the actual dial-plate. Mr. Adshead does not 
say whether his Z-inch diagram consists of, or 
comprises, concentric arcs of circles with the 
point of suspension of the plummet as centre; 
but in the general case of these dials there are 
seven such arcs, three on either side of the 
central one (which corresponds to the Sun on 
the Equator). These are marked with the 
Signs of the Zodiac or the names of the 
months when the Sun is in each, according 
to its Declination, and the intersection of the 
plummet line with the arc appropriate to the 
day of the month when the observation is 
made shows the time. For this purpose each 
arc is graduated into hours by crossing lines, 
and it will be easily understood how this may be 
done ‘by computing the Sun’s altitude at 
consecutive hours for each Declination to 
which the arcs correspond and then draw- 
ing radii corresponding to the Altitude. 
If the divisions for ‘any hour are 
joined up the resulting line will be consider- 
ably wavy. This, as was said, is the general 
case, but dials were made in which there were 
not seven circular arcs, but only one set, 
which was made applicable to Sun in South 
Declination and Sun in North Declination by 
having bwo series of crossing lines, one for 
each type of Declination. I think Mr. 
Adshead’s dial must be one of this kind, with. 
two sets of hour-lines, one for Summer 
months and one for Winter, and the names 
of months show which set of lines is to 
‘be used. Each of the two sets converge to 
one of two points, which lie on opposite sides 
of the suspension point of the thread, and the 
lines to be used in the months September to 
March fall towards the 0° end of the gradu- 
ated quadrant. Further, the arce of circles 
(which at first sight seem fundamental) may 
be dispensed with, and their purpose served 
by a small bead adjustable on the plummet 
line, which must be placed at a distance from 
the suspension point equal to the radius of 
the circle appropriate to the day of observa- 
tion. Then, when the Sun is sighted as ex- 
plained, the position of the ‘bead with refer- 
ence to the two hout-lines bebween which it 
hangs gives the time, and tthe operation fbe- 
‘comes very simple. It seems probable, or 
possible, ithat the graduated line with 
Zodiac Signs on the plate we are con” 
sidering is for adjusting the bead to 
the mecessary distance. The star-names 
and their places on the dial, apparently, 
indicate that it was intended for night ob- 
servation as well as for day; and, as Mr. 
Adshead says, it was evidently made about 
300 years ago, for the figures show this with 
remarkable unanimity. A radius drawn 
from the spapennior por throug the u 

1 n the March, or Aries, are , : 

ae this.  Doroviated statement is clear) will metrically, and as these e, a given, . 
cut the quadrantal are at the colatitude of it makes the list a valuable wor hee a 
the place for which the dial was made. I though n w re Sr aici ai oie 

] si this respect. e additions 
e la E lists no Houde bring the total to well over two 
describes dials of various kinds, among them mouse Lo ee AR of the. 
being one called the Capuchin, which is men- h, p = ee ir A O ean eate 
tioned in the “Encyc. Britt.” It is unlike deaths of two astronomers, liti P 
ihe one we are now considering in several tively young, and whose persona Wae 
particulars, and is probably a later and im- familiar at the meetings of ‘“‘the Society, 
proved form. This is said to have been devised have brought rather a shock. Both of them — 
at the beginning of the 17th century, and f had, at different times, been connected with: 
the study of dials and dialling was evidently | thel Solar Physics» Observatory, but had! 


have been made to invade this situation 
by radical agitators and union organisers, 
but without result. Personal contact 
between miners and managers shows 
plainly the gratifying assurance to the 
public that there need be no fear that, | 
for many years to come, there will be 
another strike in the Pocahontas field. 
The earning capacity of the mine em- 
ployees exceeds that in any other field. 


Dr. Baillant was decorated with the 
rosette (decoration of officer) of the Legion 
of Honour at the Lariboisiére Hospital, 
Paris, last week, in recognition of his 
courageous self-sacrifice in the interests 
of science. He continued an interesting 
experiment in Radiotherapy, although his 
flesh was corroded by X-rays, and amputa- 
tion was necessary successively of the 
fingers of his left hand, then of the hand 
itself, then part of the arm and a fragment 
of the shoulder, and finally two fingers 
of the right hand. It is no longer possible 
for him to pursue his investigations. 


‘Beowulf: An Introduction to the 
Study of the Poem, with a Discussion of 
the Stories of Offa and Finn,’’ by R. W. 
Chambers (Cambridge University Press, 
Fetter Lane, E.C.4, 30s. net.), is another 
addition to the many books that have been 
devoted to the identification of the hero 
of the poem, the unique MS. of which is 
one of the treasures of the British 
Museum, but which was not transcribed 
till five centuries after the poem was 
written. . Many readers, doubtless, are 
familiar with the story of Beowulf, a 
prince of the Gaetas, who voyages to 
Heorot, the hall of Hrothgar, King of the 
Danes, destroys Grendel; a monster, and 
Grendel’s mother, returns home, and ulti- 
mately becomes King of the Gaetas, and at 
last, fifty years later, slays a dragon and 
is slain by it. Of all those who have de- 
voted their abilities to the unravelling of 
the mystery which still enshrouds the per- 
sonality of Beownlf, and the locality of his 
exploits, Mr. Chambers, beyond doubt, has 
spent labour most liberally, and his book 
is a monument of research. We, and prob- 
ably most of our readers, are incapable of 
estimating his success, but the fascinating 
interest of the volume is unquestionable. 
It is admirably illustrated, and the 
archeological section, with its plates of 
the famous Gokstad ship which was dug 


much in vogue about that time, so that the 
thought occurs whether the ‘“‘dial” that . 
Touchstone ‘‘drew from his poke” (‘*‘ As 
You Like t,” Act II. Sc. 7) was anything, 
like Mr. Adshead’s. The first star should 
evidently be Algenib (y Pegasi) and -not 
Markab, as suggested. 3 

Altitude of Sun (52, p. 42).—This query in 
a sense embodies the converse of a point 
treated. in the previous paragraph. if 
“ R. F. B.” had a dial of the kind described, 
he could read off the desired altitude quite- 
easily ; but, failing that, it will be necessary 
to construct a table. There are tables of 
this kind in existence, which are all, or 
probably most of them, more extensive than 
the querist requires but if-he were to get 
Ball’s ‘‘ Altitude Tables, 31° to 60°,’’ 
which gives the Sun’s altitude for every four 
minutes of hour-angle in different latitudes,,. 
he could construct a Table of any size and 
degree of accuracy quite easily. On the 
other hand, as it appears from the query that. 
he is familiar with the method of comput- 
ing the altitude, a Table might be computed. 
independently. 

The book is published by Mr. Potter, 145, 
Minories, and costs 15s. It may be in the- 
Patent Office Library, or it may certainly be 
seen in the British Museum library, if. 
‘R. F. B.” has access thereto. 


(Cross-wires in Telescope Finder (65, p. 42).. 
—The fiducial lines in the finder of a telescope 
are generally broad, so that they may be 
seen without illumination on the background 
of the sky, but it is considered not to be a 
plan to have two wires crossing in the 
middle of the field, because the cross would 
then ‘hide the most important point. Nor is it. 
good to have a wire in the direction of a - 
parallel of Declination, because a star could: 
run behind it and escape from view whilst it. 
crossed the field. A plan that has been re- 
commended is to have four wires forming a. 
square, each set at an angle of 45 degrees with 
the equatorial direction, and thin brass wires 
might be soldered in this way to a metal ring, 
which should be placed in the focal plane of 
the object-glass, assuming that the eyepiece- 
is a positive one. Quite a different method 
was proposed some years ago by Mr. Tyson. 
Crawford, of the firm of Dollond and Co., 
who found objection to the use of wires be-- 
cause a star was so often lost behind them. 
He had a small ring engraved upon the field- 
lens of the eyepiece, and if the finder was- 
properly adjusted, when the star was brought: 
into the ring it was then in the field of the 
main telescope. He found it quite easy to see 
the star as it passed the ring, and the ring 
itself was visible when there was a star of 
moderate brightness in the field. This scheme- 
was brought to the notice of the B.A.A. at 
the meeting of 1903 November 25, when 
another member adivised the use of a ring 
painted on a pieca of microscope cover-glaes- 
in place of the wires. | 

Stellar Parallaxes.—A few weeks ago thero- 
was a query with appropriate answers 10° 
these columns about the number of stars 
whose parallax had been found, which the 
Astronomer-Royal set at about 2,500. This 
leads me to speak of a welcome present lately 
received, which is a publication of the 
Mount Wilson Observatory, with title, “The: 
Parallax of 1,646 Stars derived by the Spec-. 
troscopic Method.” As may be expected, 
this is not all new knowledge, for in many 
cases the parallaxes are redeterminations, 
the 500 stars in the Mount Wilson first list 
being included with new and improved 
values. Also, of the 1,646 stars, 766 have- 
had their parallax determined trigono- 


1880, will earn the appreciation of many 
who may be incapable of following the 
main threads of Mr. Chambers’s investiga- 
tions. — i 


Carl Akeley, his secretary Miss Miller.. 
Herbert Bradley, a Chicago lawyer, and 
Mrs. Bradley are embarking from London 
bound for the unexplored regions of Bel- 
gian Congo in Africa to study, shoot, and 


native haunts. Mrs. Bradley’s five-year- 
old daughter, Freda, with her governess, 
will accompany the expedition as far as 
Lake Kivu, Africa. The women will take 
an active part in the expedition. Mrs. 
Bradley is to write a story of 'the adven- 
tures with Miss Miller’s help. Akeley will 
do the scientific work, and Bradley will 
do the shooting. The expedition has been 
arranged by the American Natural His- 
tory Museum, and will last six months. 


A paper read before the French 
Academy of Science describes a discovery 
made by a M. Mailhe, who claims to have 
found a means of manufacturing motor- 
spirit from linseed and other vegetable 
oils, his method consisting of passing the 
vegetable oil over a special apparatus 
which äeprives the oil of its water and 
hydrogen. The resultant volatile product 
is then passed over nickel which renders it 
in all respects similar to petrol. 
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found other occupation later. Mr. W. 
Shackleton, who died on June 26, will be 
remembered specially—though he had much 
else to his credit—as the successful observer 
of the Solar Eciipse of 1896, when he was a 
member of an expedition which, alone of all 
the observing parties, was favoured with fine 
weather, and was fortunate, or skilful, 
enough to get a photograph of the ‘flash ” 
' spectrum, the first of the kind. Mr. W. E. 
Rolston, who died very suddenly at Cologne 
ou August 9, was on the staff at Kensington, 
and was transferred with the Observatory to 
Cambridge. He became Captain during the 
war, and had not entirely severed connection 
with the Army at the time of his death. 
H. P. Hollis. 


OBSERVATIONS OF METEORS. 
_ [46.}--On the right of August 8 the follow- 
ing meteors were recorded :— 
| 9.38, G.M.T.—A meteor flashed across ‘the 
| _ sky from a radiant in Ursa Major. The dura- 
I 
i 


tion of its visibility was 1 second. 

9.40, G.M.T.—Another meteor from the 
same radiant traversed about 20° of the sky 
in 4 a second. 

4.48, G.M.T.—A third meteor, also from the 
same point in Ursa Major, shot across the 
sky, its duration being 14 seconds. `. 

All three meteors were very bright, but 
No. 5 was particularly brilliant. They were 
all very swift. 

_ Will Mr. Hollis kindly give the distances, 
in light-years, of the following stars :—a 
Leonis, a Cygni, a Tauri, and a Virginis? 

A. E. Newton. 


Birmingham. L. F. Thorn. 


NEW STAR, OR COMET, OR WHAT? 

[47.]—A few days ago the statement ap- 
peared in our newspapers that an observer 
at the Lick Observatory had seen, on the 
evening of August 7, a bright star near 
the Sun, and that it was visible without 
optic aid. My experiences on that even- 
ing may ‘be wo: recording. About 8.30 on 
that Sunday evening I noticed a bit of very 
clean sky over the place of the recently set 
Sm, and, thinking I might pick up Jupiter 
and Saturn, I took my binoculars (power 
about 3) and commenced to search. I soon 
alighted upon a bright object, which I at 
the moment thought was Jupiter, but the 
next moment I saw was not the planet at 
all; neither did I think it was a star. 
was elongated in the direction of the Sun. 
and was of a distinct reddish tinge. I 
Judged it to be about 6° from the Sun and 
a very httle south of bhim. It was un- 
fortunate that I was not able to get the 
telescope on’ the object, as it was too low. 
I only held it for about three minutes, as 
clouds came and hid it. 

If the object which I saw was the same 
as that seen by the American observer, and 
if our estimates of its position were fairly 
wcorate, then the object must have passed 
inwards towards the Sun some 3° in hve or 


six hours. It must also haye greatly in- 
cesed in brightness in that time, as the 
me which I saw could not be compared 
© Venus. 


- §. Fellows. 
Wolverhampton, August 14. 


4 LUMINOUS NIGHT SKY: THE 
SHADOW OF THE EARTH AND A 
SUNSET. 


(%.]—I should very much like to hear from 

anyone who saw the luminous night sky on 
t 4. I went out to observe meteors 

at 9.30 G.M.T., and at once noticed a bright 
patch about 2 degrees square, 10 degrees 
Preceding beta Pegasi. I mapped its course, 
as I thought it might be the after-streak of 
a bright fireball I had missed. I found it 
was moving very slowly towards the North, 
therefore not in the prevailing wind, which 
was West and strong. Dark clouds were 
pasing over from the West at the time. The 
tle patch was visible two minutes. At 

10.4 I altered my mind as to the appear- 
ance I had seen earlier, for I saw a long 
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streak of very thin white cloud, not so 
bright as the Milky Way, but more like the 
Zodiacal Light, and the stars shone through 
it. The outer edge of the streak was touch- 
ing alpha Pegasi at 10.34, and had reached 
alpha Andromedae by łłh., by that time 
the cloud. appeared thinner and more diffi- 
cult to see. I then saw other streaks stretch- 
ing across the South and coming up gradually, 
lengthwise on, with dark gaps between. This 
continued till 13h., when I came in. I have 
often seen these luminous clouds or mist, 
but seldom so well defined. 

The clear dry weather is responsible for 
a discovery I made for myself of the Shadow 
of the Earth on the sky. It has been an in- 
teresting sight these hot summer evenings to 
see the rounded purple shadow on the Eastern 
sky at sunset. My first introduction to it 
was one evening in June, when we had some 
precious hay drying for the hay-box. We 
rescued it, as we thought, from an approach- 
ing thunderstorm! The Moon rose through 
the ‘‘storm cloud,” its beams intensifying 
the top line of the shadow, then I realised 
what I was looking at, and, of course, can 
now see it every night on clear sky or on 
cloud. The shadow rises as the Sun sinks, 
but about half an hour after sunset becomes 
merged into the general twilight. I had 
read accounts of the shadow, buf was under 
the impression it crossed the sky quickly 
from East to West. There is an interesting 


account of it in Maunder’s Astronomy With- 


out a Telescope in the chapter ‘‘ Various 
Sky Effects,’’ p. 250-251. 

On Saturday, July 23, we were favoured 
with a magnificent sunset sky. I was garden- 
ing at the time, and seemed to be surrounded 
by a vivid pink light reflected from brillian» 
pink clouds. The colour intensified all the 
colours in the garden, particularly brown, 
which, owing to the drought, is, alas, the 
prevailing tint; it became a rich, glorious 
colour, and made one think of worlds whose 
suns coloured them differently to ours. The 
sky was an intense deep blue with a band of 
bright green in the West, while the clouds 
were a glowing pink and purple. If an 
artist had put something of this sky in a 
picture, one would have said he had greatly 
exaggerated his colours. . 

August 8, 1921. A. Grace Cook. 


THE DEFLECTION OF LIGHT DURING 
A SOLAR ECLIPSE. 


(49.]—I wish to thank ‘‘ Delta S.,’’ letter 
(5) in Ours of July 22, for the references in 
Nature concerning tthe above. I was not 
aware this matter had been dealt with, and 
I find that Prof. Anderson had already antici- 
pated my idea (or a very similar one). I have 
examined the objections raised in Nature, 
but do not see how they will seriously alter 
the results of letter (285) in the ENGLISH 
Mecwanic of July 1. 


Prof. Eddington (Nature, Vol. 104, p. 372) 
thinks that the temperature-gradient neces- 
sary to produce the observed deflections 
would have to be too great : he makes it to 
be 1° C. per 14 miles, so that for a stationary 
observer the fall of temperature would have 
to.be at the rate of 20° a minute. Now, such 
a temperature-gradient is, of course, inadmis- 
sible, and Prof. Eddington seems to have 
assumed that the exposures were instan- 
taneous. 

For, during an exposure of 28 seconds the 
shadow moves 14 miles, so that the mean posi- 
tion of a.star-image should result from a 
temperature-gradient of 1/18° per 7 miles, or 
1° C. per 126 miles. Again, does he not imply 
that such a temperature-gradient is a surface 
temperature-gradient? If not, for a station- 
ary observer the temperature-fall should be 
at the rate of 30/126 or about 1/4° C. per 
minute. Otherwise such an implied tempera- 
ture-gradient would be sufficient to produce 
at least 80 times the deflection. 

The simple law of inverse distance from 
the Sun’s centre would not, of course, apply. 
that is, for the case of any given single deflec- 
tion, the effect of the t rature-gradient 
would then have to be considered. In regard 
to this, both the effective value of the tem- 
perature-gradient and the duration of ex- 
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posure, for a given single observation, affects 
the amount of the deflection, and th 


influenced the Sobral astrographic 
results. | 

Dr. Crommelin objects that the starlight 
in some cases would be travelling from a 
denser to a rarer medium, and vice-versa, and 
that, therefore, the distances between the 
stars would be unaffected. It is probable that 
such distances are not much affected, and that 
the eclipse plates would not show (among 
themselves) any appreciable deviations : such 
would only become evident when compared 
with the check plates. So far as the tem- 
perature-gradient on the surface is concerned, 
the starlight would certainly travel in some 
cases, from a denser to a relatively rarer 
medium, for instance, during an exposure; 
but the starlight does not pass in paths 
parallel with the surface, its direction is 
principally axial, and the effective tempera- 
ture-gradient is that along the path encoum- 
tered by the ray, the normal density-gradient 
on this path having been changed by the fall 
of temperature; hence, such will be 
from a rarer to a denser medium for all posi- 
tions. It is true that during 28 seconds an 
observer may be moving from a dense portion 
of the gradient to a relatively rarer portion, 
but actually any part of this air is denser 
with the shadow present than when it is 
absent, so that in all positions the path is 
from a rarer to a denser medium. If no 
temperature-gradient exists at the central 
part of the shadow, there will, 6f course, be 
no optical shift, at any rate not radially, i.e., 
assuming that an instantaneous observation 
could be recorded. 

I cannot exactly understand Dr. Cromme- 
lin’s last point. Sir Arthur Schuster’s results 
are strangely small. I do not know how he 
arrives at them, and should be grateful for 
any reference to his investigations on this 


subject. E. P. Ward. 
Lynton Road, Leytonstone, B.11. : 
WEATHER IN JULY, 1921—GREAT 
HEAT, MUCH SUNSHINE, AND 
DROUGHT. 
RAINFALL. 
. No. Greatest 
[50.] , of Fallin 
days 24 
Stations. Totals. with hours. 
Inohes. rain.. In. Date. 
London (Holborn 
Viaduot) .....6-. 12... 2 .. 0.11 ..*29th 
London (Lewisham) 0.14 .. 4 .. 0.07... 28th 
Tunbridge Wellst.. 0.65 .. 2 .. 0.59 .. 28th 
Worthing§ ..... eee 0.31.. 4 .. 0.16 .. 28th 
Cheltenham ..... - 0.14.. 2 .. 0.11 .. 25th 
Torauay || ..--os6- 0.40 .. 7 .. 0.20 .. 26th 
Ipplepen eeccee ae 0.90 ee 11 eo 0.25 eo 28th 
Manaton....e.ee-. 116 .. 12 .. 0.67 .. 28tb 
* Taken at 6 p.m. All others at 9 a.m. 


t Average, 2. 33 in, § Average, 1.94 in. 
ll Average 2.26 in. 
t Calverley Park. For Hawkenbury figures see 
Letter 32, p. 37. 


TEMPERATURE, 
Mex. Min. Max. Min. 
Stations. Shade. shade. Solar. Grass. 

"o o o o 

Holborn Viaduct 90 .. 50 .. 135 .. 45 
Lewisham eseese 98 ee 42 ee ae ee 88 
Tanbridge Wells 91 .. 43 .. 146 .. 33 
Worthing® ...... 87 .. 46 ..145 .. 41 
Cheltenham .... 90 .. 46 .. 143 .. 42 
Torquayt ........ 86 .. 68 — — 
Ipplepen ........ 84 ? — — 


+61.7°. 
t66.5°. 
SUNSHINE. 


London—For month, 241.60 hours. 
»  —Sunniest days 10th and 11th, with 13.50 


hours. 
Month. Sunniest 
Hours. days. Hours 
Worthing ...... 293.5 10th 15.1 
Cheltenham .... 242.1 . th 14.6 
Torquayt ...... 289.3 e lith 14:9 
Tunbridge Wells 260.6 llth 14.6 


Averages, *216.4 hours; 1235.8 hours. 
These figures again show an abnormal lack 
of rainfall, although the precipitation in the 
west was far greater than in the east of 


ihe 


50 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 2943. 


Auc. 19, 1921. 


e 


England. Sunshine was again very greatly 
above the average and temperature the high- 
est recorded since 1911 
Errata: In my notes on the weather in 
June, although I mentioned that no total 
was over half an inch, two totals are given 
in the table as over one inch! Although the 
error is quite an obvious mistake, it will be 
as well to correct it here. 
D. W. Horner, F.R.Met.Soc. 


ERRATA—FUTURE WEATHER. 


[51.]—Allow me to correct a date in my 
last in your issue of August 5. “28th” 
should be ‘‘20th,’’ and to ask your readers 
to note that the squally period of July 22 
to August 6 corresponded with last year’s] 
of July 26 to August 6. Wind moderated 
here on the later date. Dates of further 


changes are 12th to 14th, 26th to 28th]. 


August; 5th to Tth . ber, 23rd to 25th 
September, and 4th to 6th October. The 
first frosts of autumn are extremely likely 
to occur on either of the two last dates, 
which might have to be corrected by 
day or so. Low temperatures should also 
be experienced about August 26 to 28. At 
the time of writing, wind tendency is to 
back away to S.S.E., and some wide fluctua- 
tions of winds may he noticeable in the next 
two or three days, with heavy thunderstorms 
in the south-east of England. 
W. M. Robertson. 


THE GEO-GYRO-AUTOGRAPH. WHICH 
MADE NEWTON’S FANCY BECOME A 
FACT., 

(Continued from page 224, Vol. CXIIL.) 

{52.+-On June 10, 1921, I expressed myself 
as follows :—I expected the fall-weight would 
(on reversal) show an egual easterly advance 
fom: the north-fall, as it did from the 
south-fall. This it never did! This was 
during the years 1910, 1911, 1912. On re- 
viewing these experiments, I have come to 
the conclusion that equality of easterly ad- 
vance: (on reversing the fall-weight) cannot 
be obtained on any latitude except on latitude 
0° (the Equator). All other latitudes (after 
reversal) should show ineguality in an 
- easterly advance of the fall-weight. 

Approximately, the mean values of the 
series was for the south-fall, about 3° to 
54°, and for the north-fall 4° to 19. | 

See page 225, Vol. CXIII., together with 
this diagram, in which the fall-weight is here 
drawn nearly full size and shows the two 
needle points, whose duty is to indent, 

At B the centre boss of the brass-faced 
plate exhibits the air ges, air and 
vacuum cocks in better detail; the remainder 
of ee is shown in part only; the diameter 
is 5 ins., its weight being taken by the three 
above-named micrometers at M. They are 
equally spaced, and are used to adjust, its face 
rectangularly, relative to the plumb-line, and 
is checked bv a standard square about 23 ins. 
long, viewed through a small telescope. R 
represents (in part) the lower of the two 
cast-iron ceiling-plates, and supports the 
20-pound Jead weight of the plumb-line, the 
top end of line being secured by the clip T. 

It took about eighteen months to get the 
instrument made and in working order at the 
25 ft. fall. I then spent about eighteen 
months more in producing as perfect a plumb- 


line as possible that I expected would show | 


equality on reversal of the fall-weight. I 
constructed of brass a special lap-grinding 
machine with block-tin lining, through which 
the phosphor-bronze wire .0148 in. diameter 
wire plumb-line was slowly automatically 
drawn whilst running at a high speed, the 
abrasive used being diamantine. The size of 
bore through the fall-weight was about 
1-1,006 in. iarger than the wire. On minute 
inspection of the plumb-line and the fall- 
weight no defect could be detected that 
would produce faulty results. 

Believing the Equator to be the correct 
place to test the instrument, let us assume 
aM imaginary journey to a station. as shown 
in diagram VQO, with a 25-ft. fall. taking 
~ith us a hundred blank standard cards ready 
punened and slotted. and being equipped, in 
all other respects and manipulating the instru- 


a . 


ment as above stated. The fall-weight B 
would be moving to the east at the rate of 
about 1,522 ft. per second. Working condi- 
tions being favourable, we may get the hun- 
dred cards stamped in a week, which we 
develop by use of the protractor, and, pro- 
viding everything has gone on as wished and 
the mean value taken, the approximate result 
should show equality, probably, about 5° for 
the north-fall and 5° for the south-fall. 
We assume a similar statien at the North 
Pole with a hundred prepared cards and 


DEFINITION. 


north. . 
‚south. * 
, centre of Earth.’ 


, pole (north). 
, equator. f 


DIOONZ 


e 


Axis on which the Earth jis turning. 


e Circumference of Earth. 


where equality could here never be found, 
because the force I was separating, weighing, 
and measuring by this plumb-line was being 
carried out at this station between two oppo- 
sites—viz., the Equator and the Pole, 

The Equatorial side of the plumb-line, form- 
ing an obtuse angle, I will call outside, and 
the «olar side of the plumb-line, forming an 
acute angle, I will call the inside. 

From the N, or inside, with F forming 


an acute angie, we get about $° to 1° ad- 


vance of the fall-weight, whilst from the 


R 


F , force „centrifugal. (minus), 


F force centrifugal, (PLu 


V.Q.O. vertical on plane of equator. 

late; on ceiling. — 

at, Wellin g koro ugh. 

M ial was made, as 
published in the English Mechanic on 


B , hrass face- 
SB, latitude (geodetic) 


where Newtons proposed 


June 10™ 219921 


DIACRAM , showing the 
North Quadrant of Earth, 


(Viewed as) going east. 


equipped as above named, on taking mean 
values find the indents on cards are on the 
zero lines, there being no centrifugal force 
at the Pole to be measured. 

The Equatorial station and the North Pole 
station are here considered in theory only, 
so we retum to the intermediate station at 
Wellingborough, where the practical “ trial ” 
was made, as described on page 223, Vol. 
CXIII. 

Stil keeping the above diagram in view, 
for it was by studying this diagram I dis- 
covered my mistake in looking for equality 


á 


Ss). 


etc, 


Equatorial, or outside, with F? forming an 
obtuse angle, we get about 3° to 34° advance 
of the fall-weight. It is self-evident this 
must be so, for see quadrant: radius F # 
minus the plumb-line, whilst radius F 18 
plus the plumb-line, the plumb-line being & 
constant, See aris, on which are F FY | 

These results confirm Foucault’s expert 
ment as regards equality. See Young® 
‘General Astronomy,” page 96, article 140, 
where it is stated :—‘‘The northern Ə 0 
the floor of a room (in the Northern Hemi- 
sphere)ig néarér the axis of the Earth than 


| 
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its southern edge, and therefore is carried 
more slowly eastward by the Earth’s rota- 
tion. Hence it must skew around continu- 
ally like a postage stamp gummed upon a 
whirling globe anywhere except at the globe’s 
equator. The southern extremity of every 
north and south line on the floor continually 
works towards the east faster than the 
northern extremity.” G. R. Mather. 

Wellingborough. 


\ 
WATER SHORTAGE, 


{§3J—Mr. Godden’s remarks re storing 
water, letter 35, in last week’s E.M., are 
¢o the point, and it is a pity that those 
responsible for the domestic water supply do 
not take them to heart, for they apply to 
small as well as large users. 


The amount of water supplied per head of 
the population of London is ridiculous, yet, 
sooner than try to reduce this, there is the 
old outcry to spend millions which we cannot 
_ afford in still further increasing the supply, or 
the waste. An ample supply of water is a very 
valuable aid to keeping the gnblic health at 
a high level, but it can be overdone, and the 
health of many towns and places where the 
water supply is far less per head. than in the 

ndon area is equally good. Some years 
ago the water tanks in many houses were re- 
moved, and in new houses no tanks were 
fitted, as a constant (?) supply of water was 
maintained. This resulted in terrific waste, 
‘and now water is short the supply cannot be 
reduced, as vast numbers of people have no 
storage for water, so when the water is cut 
off they are in an infinitely worse ‘position 
as regards health than ever they were while 
the storage tanks were in use. 

Every house should have a storage tank, 
and the constant supply should be stopped. 
Then the people who waste water could only 
waste whatever their tank held, whereas now 
they can waste it all day, and careful people 
are penalised. Then, also, the Water Board 
might make a profit, and also reduce the water 
tate if it is possible for any such body to do 
either of these things. Anyway, it would 
enable the board to run a few dozen more 

-paid officials and build some more 
palatial blocks of office bujldings similar to 
those just completed, to house the said 
oficials, ond this seems the ‘‘main”’ 
thing, after all! David J. Smith. 


LIGHTNING-CONDUCTORS. 


(54.|—The question of the material for 
conductors was considered by the Lightning 
ch Committee, and in their report, 
1905, it is stated “that galvanised’ iron not 
less than No. 4 s.w.g. may be used.” There 
8% @ note added: ‘‘The conductivity cf the 
Copper used is absolutely unimportant, ex- 
cept that high conductivity increases the 
urge and side-flashes, and therefore x: posi- 
tively objectionable. It is for this reason 
that iron is so much better.” ‘* Interested ” 
May like to know that I have specified 
stranded iron wire, specially coated, for 
‘several important buildings—for example, at 
New Scotland Yard. This material is used 
except in a few positions, and in another 
astallation the down-conductors were the 
rain-water pipes. The so-called failure of 
lightning-conductors is generally due to faulty 
connections. The ordinary plate earth 
loses conductivity after a time, especial] 
When buried in the vicinity of a new build. 
mg, owing to the ground settling and 
Qminishing the surface in actual contact. 
“or this reason a driven tube has a more 
constant, resistance. Tubular earths were 
specified by the Admiralty for the lightning- 
tonductors on airship sheds and other danger 
buildings. 
. Killingworth Hedges, C.E., 
Hon. Sec. L.R.C., author of ‘Modern 
“ Lightning-Conductors.”’ 


THUNDERSTORMS—LIGHTNING 
CONDUCTORS. 


(55.}-Yesterday a very heav 
storm passed to the south-east o 
between 2.30 and 4 po (G.M.T.). Thunder 

Was continuous, and, although daylight, the 


thunder- 


a 
ae 


this place | in 


vivid lightning could plainly be seen against 
the dark copper-coloured and black clouds. 
All this time not a drop of rain fell at the 
place of observation, though it could plainly 
be seen falling in torrents in the distance (at 
Wadhurst and Lamberhurst in Sussex, as I 
learnt afterwards). After four o’clock a 
fresh storm from the west joined the original 
disturbance, and, with occasional electrical 
discharges, rain fell steadily, but not very 
heavily, until about 5.30. The amount 
measured at the borough meteorological 
station here was 0.37 in. 


Referring to letter 40, p. 39, I will quote 
from p. 11 of “Scientific Protection,” by 
my friend, Mr. Alfred Hands, F.R.Met. Soc., 
the lightning conductor expert. He 
says: ‘‘In this country lightning conductors 
are almost invariably made of copper, but 
abroad iron is largely used for the purpose. 
The adoption of copper in England is prin- 
cipally based on the fact that for steady cur- 
rents of electricity copper conducts about 
seven times as well as iron, and therefore 
copper conductors need be only one-seventh 
the size of iron ones in order to obtain the 
same amount of conductivity. Besides this, 
iron conductors would not be sufficiently 
durable in this climate, owing to the liability 
of that metal to rust.... It has been 
claimed by Sir Oliver Lodge, F.R.S., that for 
disruptive discharges the older ideas as to the 
vastly greater conductivity of copper over 
iron do not hold good; but even if this con- 
tention is admitted, it is an indisputable fact 
that, taking into consideration durability, 
efficiency, and cost, conductors of copper are 
preferable to those of iron.” 


From my own point of view, I think the 
poiut which is generally lost sight of is that 
the chief function of a lightning conductor is 
not.to carry a disruptive discharge of elec- 
tricity in the shape of a lightning flash to 
earth. This is only its secondary use. Its 
real use is to protect a building from ever ex- 
periencing a lightning flash directly over it 
by keeping up a steady interchange. of 
positive electricity from the atmosphere with 
the negative electricity of the earth. From 
this viewpoint, then, we see that the copper 


-cable which I have advocated throughout is 


correct. 
: D. W. Horner, F.R.Met.Soc. 
Tunbridge Wells, Aug. 13. ' 


THE MICHELSON 


M 


[56.}—Evidently Mr. Ellison {35) cannot see 
his way to accept the result of the above 
experiment and the reasonable generalisation 
upon it. He is, of course, quite entitled to 
his own opinion as to the reliability of the 
observations so carefully made by these two 
physicists, but he will excuse me if I point 
out ‘that his own reasoning is very far from 
being logically accurate. 

In the first place, his statement that ‘‘ the 
word ‘observer’ involves a ” is in- 
correct. As a matter of fact, the fallacies 
he objects to only arise through the common 
habit of talking about distances, velocities, 
times, etc., without specifying an observer. 
I can i ine no more complete refutation 
of the whole of Mr. Ellison’s first paragraph 
than the first chapter of Eddington’s “‘ Space, 
Time, and Gravitation,” which takes the 
form of a conversation between a physicist, 
a mathematician, and a relativist. I wish 
Mr. Ellison would read this and report his 
impressions. The relativist in the end ex- 
torts the admission that the physicist, while 
cherishing a notion as to the existence of 
absolute distances, times, velocities, etc., 
knows nothing at all about these mythical 
quantities, and can only speak with authority 
of them as they are revealed to him by his 
instruments. If Mr. Ellison is free*from pre- 
judice, he will admit that it is as meaning- 
less to say ‘‘the distance of the Moon from 
the Earth would be what it is if the Earth 
had never been inhabited ’’ without specify- 
ing who is carrying out the measurement as 
it would be to say that ‘‘ Armagh lies due 
west ’’ without saying who is taking the bear- 


ORERE EXPERI- 


g. 
_ In his second paragraph Mr. Ellison pro- 
ceeds to ‘“‘prove”’ that the speed of light 


‘near accomplishment. 


laboratory experiments are exploded. 


cannot be the same for two particles in rela- 
tive motion without using (he says) terms im- 
plying measurement or observation. Accord- 
ing to his ‘‘self-evident’’ result, however, 
speed is a quantity with magnitude. How, 
then, can he hope to compare two speeds 
without a measuring rod, a clock, and an 
observer to use them? His “proof” is 
nothing more than a quibble depending on 
the definition of the ‘‘speed of light.” Is 
this speed to be taken as the speed on 4A, 
or on B, or measured by Mr. Ellison, or 
as some ‘‘ absolute ” 6 ? If the latter, he 
must tell us exactly how this absolute speed 
is to be measured and what it really means 
when found, a thing he will find it hard to 
do. His train of thought is obvious, but he 
must surely admit that he is not entitled 
to say that the ‘‘speed of light” is any- 
thing at all without at the same time de- 
fining the expression and telling us how its 
value is to be determined. | i 
' The existence of an ether is not incom- 
patible with the theory of relativity, and ° 
Kinstein has not denied such existence. 
Regarding Mr. Ellison’s last paragraph, for 


‘any given observer the effect of the mass 


of the source of light should show itself, 

not as a reduction in velocity, but as an 

increase in wave-length—the predicted shift 

to the red of the spectral lines, which is 

already being eagerly sought. Delta S. 
Paisley, August 13, 1921. _ 


THE MICHELSON-MORLEY EXPERI- 
MENT—STELLAR DIMENSIONS, ETC. 

[57.}—In my letter [35] there is a small 
correction necessary. On page 38, lines 32-33 
for a + 1 times the speed of light ” rea 
n + 


times, ete. For this slip of the pen I 
n 

hereby apologise to Mr. Sellers. It does not 
in any way affect my argument. I did not 
state definitely that the non-existence of the 
ether is a necessary inference from the 
Michelson-Morley experiment, but it is an 
inference which has been made, at least ten- 
tatively, by Einstein himself, and we must face 
its possibility. In an article written some 
fifteen years ago, I suggested that science was 
making the mistake of ‘‘ putting all her eggs 
in one basket” by charging so much on to 
the account of the old supposititious ether. Be- 
sides light and heat, X-rays, Hertzian waves, 
wireless waves, and electricity in general, all 
were phenomena of the ether. And if some 
day proof were forthcoming that there 1s no 
such thing as ether, 75 per cent. of the struc- 
ture of modern science would come down. with 
a crash. There seems to be no little danger 
of this taking place, and then what the late 
M. Ferdinand Brunetiére’ called “ Lt Banque- 
route de la Science” would be perilously 
I believe the negative 
result of the Michelson-Morley experiment 
was too paradoxical and revolutionary to 
be accepted by the scientific world in general 
all at once. They certainly kept it very 
much in the background, and the public, and 
even scientific students like myself, heard 
nothing about it till attention was called to 
the whole thing by the recent eclipse results. 
The question cannot possibly rest where it 1s. 
Whatever be its nature, there must be some 
means whereby energy is transmitted 
through space. The Sun is 93 million miles 
away, and yet he runs the whole of the Earth's 
machinery, natural and artificial, and compels 
the Earth itself to oeg him. I fear we are 
no nearer to knowing how it is done in the 
twentieth century than we were in the seven- 
teenth. Turning to ‘‘ Rhodelta’s ” letter (58), 
I see that he himself illustrates his own com- 
laint of ‘‘ lagging behind in information. 
He could not have written the pee 
about free hydrogen in the cla ere ii he 
had seen the Quarterly Journal of the Royal 
Meteorological Society for October, 1920. I 
should recommend him to procure the volume 
and read the article on The Atmosphere at 
Great Heights. by Messrs. Chapman and 
Milne. All the old notions about the impos- 
sibility of the Earth retaining hydrogen and 
other light gases, gained from small scale 
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bulk of the heavier gases, and ends at the 
height of 10 to 15 kilometres. 
** stratosphere,” consists mainly, 
upper portion (above 300 km.) 
the lighter ones, helium and hydrogen. 


and in its 
entirely, of 
In 


‘fact, the light ingredients of the mixture float 


on top, just as might be expected, and as I 
have always contended, and been scoffed at 
for my pains, only quite recently in the pages 
of the E.M., by some whose ideas of the law 
gases were derived entirely 
from the jars of the Jaboratory. 

With reference to another remark of ‘‘ Rho- 
delta’s,”’ we know nothing at all about the 
albedo of any of the minor planets. To know 
the albedo of a surface we must know at least 
two things—the amount of light it receives 
and its area. We know nothing of the areas 
of the minor planets, for none of them pre- 
sents a measurable disc. The dimensions 
given in the text-books for the larger ones 
mean nothing more than that they cannot be 


more than so much. 
Wm. F. A. Ellison. 


MICHELSON-MORLEY EXPERIMENT. 
[S8.J—Mr. Ellison’s remarks (letter 35) are 
difficult to reply to, in that the result of the 
M.-M. experiment is undoubtedly paradoxical 
in our present state of knowledge. 
One can only say that in spite of the apparent 
absurdity the speed of light 7s the same with 


‘respect to A and B, otherwise the result of 


the M.-M. experiment would have been 
different. In any case, however, is it quite 
fair to assume an impossibility, namely, in- 
finitely small particles. Any specific speed 
passing, or with respect to an infinitely small 
particle is inconceivable. Ft could only be an 
average of that immediately before and after. 
This admits an explanation such as the 
Lorentz-Fitzgerald contraction, which, 
whether it is correct or not, is also free of 
fallacious expressions. 

Light certainly behaves as if it were a 
wave motion, and therefore the M.-M. result 
would have been the same, whether it con- 
sisted of periodic pulses, waves, corpuscles, 
electric charges, or anything else. 

There may be a flaw in the experiment, but 
we must remember that it is almost confirmed 
by the ‘Einstein results based upon it. With 
regard to Mr. Ellison’s last paragraph, this 
is covered in Einstein’s gravitational theory. 

F. Sellers. 


EINSTEIN’S THEORY AND THE 
VELOCITY OF LIGHT. 

[59.+-It seems to me that the assumption 
on the part of Prof. Einstein and his coad- 
jutors, in connection with ‘the theory 
of Relativity, that the velocity of light, 
an so far as unaffected by a gravita- 
tional field, has an unvarying value,. is 
being involved in obscurity by many 
writers; and also ‘that the velocity is 
being confused with the time occupied by 
light in travelling from one point to another. 
The velocity of the journey and the time 
occupied in the journey, although necessarily 
relative to each other, are two different 
matters, and should be distinguished from 
each other. 

The Michelson-Mor‘ey experiments and the 
cognate experiment of Sir Oliver Lodge went 
to show that the ether of space—if it really 
exists—offers no resistance to the passage of 
light. It neither obstructs nor accelerates the 
passage. Einsten and others conolude that, 
this being so, the velocity of light, in so far 


“as unaffected by a gravitational field, must be 


the same everywhere throughout the Universe. 

It is argued against this conclusion that 
the velocity must be affected by variation in 
the distance between the source of light and 
the receiving object. Surely this is absurd. 
The time occupied by light in its journey is 
necessarily affected by variation of distance, 
but not the velocity. Tf a railway train 
travels towards me at. a constant speed of 60 
miles per hour, and I am situated 120 miles 
away from its point cf departure, the time 
occupied by the train in reaching me will be 
two hours. If, however, I travel towards the 
train in another train moving at the same 
speed, the first train wil reach me in one 


The upper, or. 


hour—being one-half of the time previously 
applicable. The velocity, however, of the first 
train is unaffected whether it takes two hours 
or only one hour to reach me. 

(Many people, like myself, can grasp the 
argument as to the velocity of light being a 
constant quantity much more readily if illus- 
trated by figures than when expressed by 
algebraic symbols. ` 

Let us imagine two bodies, A, a source of 
light, and B, a Jight receiver. Take the velo- 
city of light in round numbers to be 186,000 
mi:es per second, and take the distance 
between A and B to be 930,000 miles. As 
the distance is exactly five times that travelled 
by light in one second of time, it is evident 
that, with A and B maintaining their distance 
unchanged, light will pass from A to B in 
five seconds. 

Suppose now, that B is moving in a straight 
line towards A with a velocity of 46,500 miles 
per second, ‘being one-fourth of the velocity 
of light, and that a ray of light issues from 
A towards B at the same time as B starts 
(from its previously fixed distance) towards A 
with this velocity. Then B will travel one- 
fifth ofthe distance which originally separated 
it from A in the same time as the ray of light 
will travel four-fifths of the same distance. 
Subtracting one-fifth from 930,000 miles, we 
find that the distance travelled by the ray 
when it reaches B is 744,000 miles; and, sub- 
tracting one-fifth from five seconds, we find 
that the time odcupied is four seconds. The 
light reaches B in four-fifths of the time pye- 
viously required, but the distance it travels 
is also only four-fifths of its previous jcurney, 
so that the actual velocity is unaffected and 
remains at 186,000 miles per second. 

Suppose, now, that B, from its first position 
at a fixed distance of 930,000 miles, moves 
directly away from A at®a velocity of 46,500 
miles per second—being, as we have noticed, 
one-fourth of the velocity of the light. The 
fixed distance of 950,000 miles will then have 
to be increased by one-third before a ray of 
light which leaves A for B at the same time 
as the latter commences the outward progress 
actually overtakes B. One-third of 930,000 is 
510,000, so that the distance between A and 
B will then be 1,240,000 miles. The lignt 


travels the whoie of this distance while B. 


travels only one-fourth of it. To get the time 
required by the ray of light to travel this 
distance of 1,240,000 miles we have to increase 
five seconds by one-third of its value. The 
time required for-the light to pass from A to 
B is, therefore, 6% seconds. If, now, we 
divide 1,240,000 by 6%, we find that the velo- 
city is still 186,000 miles per second. 

‘The argument can be similarly expressed 
for any other distances or variation of 
distance. Obscure though the question has 
become through discussion, it is really 
almost self-evident that, if light be unob- 
structed and unaffected in its motion through 
space, its velocity must be everywhere the 
same; that is to say, the velocity of light 
must be a universal constant. Einstein and 
his coadjutors have, in fact, applied to light 
part of Newton’s First Law of Motion applic- 
able to Matter, viz., that it continues in 
uniform (that is, unvarying) motion in a 
straight line, except in so far as it is made 
to change its motion by impressed forces. 


August 12, 1921. Fabius. 
—__—_ > 8 & —-—< -——____.. 


REPLIES TO QUERIES. 


[468.]—TUBULAR BELLS.—We have a set 
of tubular bells here for use in our dance 
orchestra. _ There are twenty tubes, C to G, 
chromatic, 1” dia., 33 in. bore. TheC = 51} ins. 
in length, and to my ear gives the middle C’ on 
the piano. F’ = 443 ins., A’ = 404 ins., C” = 
554 ins., and F” = 314 ins. long. All the tubes 
have discs fitted 4 of an inch from the top end 
and secured with soft solder. The holes for 
pod grat ae cords are l4 in. from top end of 
each tube. When suspending the tubes from 
the horizontal bar, put in two pins or screws 
for each tube, so that the cords will be spread a 
little wider than diameter of tubes. Before 
tuning select the best place to strike them to 
bring out a full rich tone. Remember you 
kannot strike them anywhere, or you will 


be left in doubt as to what note you are 
sounding, especially with the shorter tubes. 


E flat scale is very popular for tubular bells. I 


refer to the chromatic octave of 13 ioh con- 
fines you to the five lines. C. D.” is not a 
pianoforte tuner and intends a set of 
tubular bells, he should first have his piano 
tuned by a competent tuner. Much could be 
said regarding the pitch, The “E.M., 


December 3, 1920, gives a list of nine different 
pitches, but I think the actual fork of Reis- 
siger’s, A’ = 435.4, is selected to-fix a “ diapa- 
son normal,” a ‘‘ Standard English concert 
pitch.” So if we take ‘just intonation” A’ = 
435, leavir- out the decimal, we get “ equal 
temperament.” A’ = 439, and C” = 522, and, 
of course, middle C’ would be 261, pianoforte 
concert pitch. Now, if the desired pitch is 
chosen, and the piano is tuned by equal tem- 
perament, “C.D.” will file his tubes into 
unison with the selected notes on the piano. I 
would advise him to try for unison pure and 
simple, and if he is to be the judge at the 
final stage of each tube being brought to pi 

he should stand a short distance off while” a 
second person sounds the piano and tube. It 
will take as many days to tune twenty tubes as 
a pianoforte tuner would take hours to tune 

2lo strings, but if © C. D.”, has a perfect ear, 
and takes time, I think he should unison his 
tubes with the piano equal to any tuner, 
though we are told that it is impossible with 
all the care in the world to tune an exact unison 
by ear. H. D. Fleming. 


“The Clock,” Banbridge, Co. Down. 


(504.)—A STAR’S DISTANCE. —Betelgeuse, 
largest giant star of gaseous hydrogen, 

million miles diam., measured by interfero- 
meter, with mirrors 120 ft. apart, on the 
Michelson 100-in. reflector, at Mount Wilson, 
S. California. This apparatus works on the 
mutual interference of succeeding waves of 
light. The distance of bands of light (?) that 
appear at the focus gives the diam. of the star 
whose distance is known. Presumably the 
apparatus is arbitrarily graduated by test. 

z N. S. MacKenzie. 


511. —THEATRICAL MOONLIGHT. — L 
nll m will find a blue light everywhere is 


the secret. Of course. if the scene is by night 
throughout the effect can be greatly ded to 
by suitable colouring on the scenery. A long 


rod might be arranged close to the foor behind 
(from the audience’s point of view) the footlights 
with a lever at one end by which to turn 1b 
through a quarter revolution. If clips are pro- 
vided along its length—one behind each light— 
blue glasses placed in them can be turned into 
position when wanted. Red glasses could 
take their places for a fire scene, yellow for 
hot Eastern scenery, etc. Glatton. 


[5.]—EBONY TURNED WORK.—Mr- 
G. A. Bromley will find the ordinary twist 
drills excellent for boring holes in ebony or 
other hard woods. For boring for electric: 
wires I use the -in. drill, though a 5-16-1n. 
would perhaps do. The ordinary §-1n. drill, 
being only about 5-in. long, I lengthened mine 
in the following manner:—I turned down. 
about 1 in. of the shank to j-in. diameter, 
and on this I fitted a sleeve or ferrule made 
from a piece of steel about 2 in. long. I then 
turned down an inch of a p32. steel rod, 
about 20-in. long, to fit the ferrule, drilling 
through for two steel pins, 1-16-in. each, to 
make all secure. This makes a 3-in. drill 
about 24 in. long, which I used constantly 
for boring for electric wires in electric-light . 
standards, brackets, etc. I bore between the 
lathe centres, about halfway from each end, 
and I use this drill for all kinds of work,. 
from African black wood to soft pine. 

Ottawa, Canada. F 


[6.]—BURNING AND TINGLING SOLES.. 
--It may be worth while to try a light spong- 


| ing with a weak solution of carbolic acid 


(about 2 per cent.). A writer in the Chemist 
and Druggist, in 1912, found this gave great. 
relief to tired feet in summer. Glatton. 


[13.}—HOUSE-LIGHTING.—My first start - 
was with a 44 Benz engine and a 30 v. 10 amp. 
dynamo charging fourteen 5-plate, ceils for 
storage, also running a 5-inch lathe in work- 
shop. This I ran continuously for six years,. 
and the total cost of car (from which I took 
the engine), dynamo, cells, wiring, lamps, 
and fittings did not exceed £30. I had eleven: 
lamps in the house and five in COED My 
present plant consists of nino plate cells and 
a dynamo 35 v. 15 amp., the engine havi 
also been replaced by an Amanco horizontal 
type engine such as Col. Smith suggests. This 
engine is adapted for use witk petrol, and is 
also fired by a low tension magneto having a 
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<a cutant. This I found unsatisfactory, so I 
+ took away the cut-out arrangement, fitted a 
7S single-cylinder magneto on crank-shaft, and 
‘+ also put an Amac. ttor on. is en- 
‘gine starts on petrol, and I then turn on 
*, paraffin and it will run for several hours on 
r, half a gallon mion ar ig een whatever, 
~F giring an. output of ú v. amps. lt was 
a rather noisy, but this J got over by fitting a 
< Binks silencer right over the engine, then 
* carrying the exhaust into an old chimney. 
~{ The cost of such a plant to-day, witkout wir- 
ing, lamps, etc., would be approximately as 
“1 be.ow:—1} Amanoo engine, £25; alterations 
to cam, etc., and dynamo, £5; set of 14 cells 
chloride P.L.G., £37 15s. I am assuming that 
the applicant is of an ingenious turn and able 
to do own fixing, wiring, etc. I should 
be pleased to show anyone my plant who had 
' any idea of running his own electric light 
plant. R. G. Foster. 

- Burford, Oxon. 


_ (38.]-ALUMINIUM.—I think it is soluble 
in cold water to some extent. At all events, 
an apparatus was on the market some years ago 
for so treating boiler feed-water as to prevent 
' its depositing hard scale. The process merely 
t consisted in allowing the water to flow over 
í inclined plates of aluminium. I believe it 
was quite successful, and, although the Ar 
was supposed to remain unchanged, it is diff- 
cult to believe that in that oase it could have 
affected the water. Perhaps “that blessed 
word” Catalysis had something to do with 
its action. Glatton. 


(40.]-QUICKSANDS.—May I refer your 
opmeoadents to an article on this subject 
ublished in “Conquest”? last month? I 
refer therein to observations made and ex- 
periments conducted some years ago. “B.A.” 
will an article on ‘Theories and 
Problems relating to Musical Sands” in the 
“E.M.” for December 21, 1917. 
. ©. Carus Wilson. 


[42.J-RFVETING CHINA.—— The best 
article I have ever seen on this subject ap- 
peared in an early volume of ‘‘Ours,” not 
earlier than Vol. 12, when I first subscribed, 
but probably 14 or 15. If the Editor can 
identify it T am sure many would be glad to 
seo it reprinted. ` Glatton. 


P [4%. —PISTONS.—Uniless there is a 
cat concealed in this question cach of 
the two smaller pistons must have an area 
equal to half that of the third: that is, the 


a should be divided by the square root 


t 


Thus 2 + y2 = 2 + 1.414 = 1.414 inches, 


or say, l ís i 


The same result can be got from a table of 
areas of circles. The area a 2-in. circle 
being 3.1416, that of a small piston should be 
rik square inch, which is just over the area 
of a g-in. circle, or, say, 1y4-in. diameter, as 
before, | atton. 


(0.}) -FRECKLES.—Ox-gall is one of the 
best things for removing freckles from the 
face. Get a little fresh from the butcher and 
mix together egun parts of it and oil of tar- 
tar. To a drac m and a-half of each of these 
add 1 oz. by weight of filtered water. Mix 
thoroughly by repeated shaking and keep in 
a well-corked bottle. ‘Well shake each time 
of using, and with the wet end of your finger 
apply to the freckles three or four times a 
dav, letting it dry on. After a time the skin 
will feel scurvy and will rut off the face and 
the freckles with it. I may add that a mix- 
ture of equal parts of ox-gall and camphorated 
sints of wine ig a good liniment for sprains 
and bruises. Kappa. 


(50. ]—MRECKLES.—Has ‘‘Querist” tried 
Coulardss Lotion? Two recipes are:—(i) One 
ounce of rectified acid of pitch and one pint 
of distilled water. Mix, and apply to parts 
affected. (2) Citrine ointment, 1 dr.; un- 
salted lard, 7 drs.; otto of roses, 3 drops. 
Apply night and morning. ‘Removes tan also. 

smo. 


{%.J—ALTITUDE OF SUN.—We here have 
Riven the latitude (a constant). declination of 
the day corrected for hourly change if neces- 
sry. and hour angle in n hours apparent 
time, to find the zenith distance or co-altitude. 
consider the astronomical triangle PZS—P 
the pole, Z the zenith, and S the Sun. Lati- 
tude from 96° gives PZ, the co-latitude 
_ $59, and declination + 90°, the polar distance 
PS. ZPS being the hour angle. . The 
Problem is easiest worked by dropping a 
Perpendicular from Z upon PS or from 
upon the meridian, according as the polar 
istance is greater or less than the co-latitude. 


Here the latter will always be the greater, any cas2, you should not have bought a second- ls! “by 


Bi A 
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so that x will lie between P and S. Now, 
tan Px=cos P x tan PZ, and Sx=PS—Px. 
From this we get cos ZS=Cos, PZx Cos. Sx x 
Sec. Px. and 90°—ZS=true altitude. If sine 
be taken instead of the cosine, subtracting 
from 90° is avoided. If the hour is to be 
in G.M.T. and not apparent, or sundial, time, 
the longitude in time must be applied, before 
or after, and this is not given. Example: 
Lat.=52.5° N., decl. =70° S., hour angle 
=2 hours; so that PZ=37.59°, PS=97°, and 
P=30° L. tan Px=L. cos 30° + L. tan. 37.5° 
—10=9.9373 -+ 9.8850 -10=9.8225, .. Px=33° 36’, 
and Sx=6359-24’. L. cos ZS=L. cos. 37.50 + 
L. cos. 639-24’ + L. sec. 1359-36’ —-20=9.8995 
+ 9.6510 + 10.0794-—20=9.6299, and this 
is the log sine of 25°-15’=the altitude. 
Cosmo. 


[52.J—ALTITUDE OF SUN.—To construct 
a table such as is asked for in this query I 
think the following method will require the 
least labour:—1, Find, from the equations 
given below, two constants for each hour (or 
other time interval) from noon, which quan- 
tities we may call Q and R. Sin Q=Co-sin 
latitude Xsin hour-angle. Tan R=Co-tan lati- 
tudexcos hour-angle. Then 2, Sin altitude= 
Cosx'Cos (P.D.—R.) A series of graphs 
for each hour might be more handy 
than would be a tabular form of kee}- 
ing the information, The number ot 
computations necessary for plotting the graphs 
would, of course, depend on the accuracy 
desired, but possibly abscisse taken for each 
10° of declination would give graphs suff- 
ciently true for the purposes of the Pres 


[52.}—-ALTITUDE OF SUN.—Let A- be the 
hour-angle, d the Sun’s declination N, d if S., 
b the latitude of observer. Let cot m = cot b 
cos h. Find m for the given time and latitude 
by use of logarithmic tables. e 


Sin. alt. = sin. b cos.(m — d) 
sin.m 
if decl. is S., put m + d for m—d. : Hence 
the alt. can be found. The above depends 
on tho well-known formula for a spherical 
triangle ABC, in which two sides, b, c, and 
the included angle A are known. Cos a = 
cos b cos c + sin b sin ¢ cos A. — 
S. E. Percival. 


[53.]-—“ DEATH-WATCH.”—For destruc- 
tion of this beetle see ‘‘ Furniture Beetles,” 
by Gahan, British Museum; N.H. Economic 
series handbooks, No. 11; obtainable from 
Museum or Messrs. Dulan and Co., 34, Mar- 
garet Street, W.1, price 6d. plus postage: y 


[6.J-SEAMS OF GAS AND. STEAM- 
PIPHS.—In the event of several bends having 
to be made in one pipe, it is impossible to 
keep the seam in any one position, but in simple 
bends try to keep the seam on the side of 
the bend; that is to say, not on the face of 
the inner or outer bends. The main cause 
of trouble in bending gas or steam pipes is 
trying to bend at too cold. It must bent 
at a good bright heat,» and you will then have 
no trouble with seams opening unless you bend 
to too small a radius. David J. Smith. 


(57.}—-REFLECTOR ADJUSTMENTS.— 
As this reflector was made by Browning, and 
as the mirror was probably made by With 
it is practically certain that it was a good 
telescope when it was sold by him to its 
original owner. Therefore, it is probable that 
it needs proper adjustment only to enable it 
to define as perfectly as it did at first. The de- 
scription of the image of a star shows that 
the mirrors are not centred properly. Make 
sure that they are not pinched anywhere, 
Adjust the mirrors carefully, and if the fault 
remains tilt the large mirror slightly. It is 
possible, but not likely, that this is one of 
those that define best when. they are tilted 
slightly. They are described by Maskelyne 
and Draper. ey are natural Herschelians. 
The -polar axis is attached to thé stand. and 
must ‘be parallel so the axis of the Earth. 
On the Gold Coast it will be nearly horizontal. 
The declination axis is at right angles to 
the polar „axis. It carries the telescope and 
its counterpoise. 

A. Woolsey Blacklock, M.D., Ipswich. 


[57.J—REFLECTOR ADJUSTMENTS.—It 
is quite clear that your mirror or flat. or both, 
are badly out of adjustment. Possibly one or 
other is .too tight in its cell Vo pressure 
whatever is the rule to go by. More than this 
I could not say without seeing the instrument. 
As to the equatoria!, there is something very 
queer ‘indeed if your sketch is correct. It 
would only work near the North Pole. But, in 


i the maker, is found to be 
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hand equatorial for use near the Equator, unless- 
the stand were widely adjustable for latitudes. 
Wm. F. A. Ellison. 


[58.}—THE VELOCITY OF LIGHT.—The 
successive reflections will have no effect what- 
ever on the velocity. But as a large percentage. 
of light is lost at each reflection, there will 
presently be none left. I tried the experiment 
many a time in my young days, and found 
that the image of a candle becamo invisible 
after 10 or' 12 reflections. Two light-pulscs . 
meeting each other have no effect whatever 
on each other. So you may dismiss the idea 
that the light from the Sun, meeting reflected. 
light from the Earth, will be in any way 
different from what it was before. 

Vm. F. A. Ellison. 


[59. ]—METEOROLOGICAL.—900 feet. 
D. W. Horner. 


[59. ]-—METEOROLOGICAL.—Since the at- 
mosphere is always more or less subject to 
disturbing influences, such as temperature, 
humidity, etc., the height in question varies 
considerably. Latitude, too, must be taken 
into account, since the pressure is much more 
regular in the tropics than in high latitudes. 
With the thermometer at 60°F., under normal 
conditions, the difference between 30 in. of 
mercury and 29 in. is about 941 ft. altitude; 
‘between 30 in. and 28 in., 1,915 ft.; 30 in. 
and 27 in., 2,924 ft.; and so on. At 32°F. 
the corresponding elevations will be reduced 
in the proportion of 1.058 to 1. Cosmo. 


[61. |—LOOSE EYEPIECE-TUBE IN 
TISLESCOPE.—The simplest way of curing 
this is to place a weak convex lens at the end 
of tho draw-tube, This will shorten the focal 
length of the objective. It need not be 
achromatic. l l : 

A. Woolsey Blacklock, M.D., Ipswich. 


[61.—LOOSE BYE TUBE.—Pull the draw- 


‘tube out, and give a very lizht tap with a 


small hammer at three equidistant points round. 
the end of the tube into which it slides, just 
enough +o raiso a slight inward burr. Repeat 
till tight enough. Wm. F. A. Ellson. 


(61. LOOSE EYETUBE OF TELESCOPE. 
—Have tho sliding-tube nickel-plated, or put 
a coat of copper on by any of the simple- 
electrolytic mcthods. I have found this answer 
very well, i W. Banks, 


[62. jee AND IVORY.—You might try 
the following :—Dissolve one part isinglass and: 
two of white glue in thirty parts water. 
Strain and evaporate to six parts. Add one- 
thirtieth part gum arabic dissolved in one- 
half part of alcohol and one part of zinc 
white. When required for use warm and 
shake up. Maurice E. Parker. 


[65.J—FIXING CROSS-WIRES IN TELE- 
SOCOP-E-FINDER.—These are fixed to the stop. 
that is nearest to the eye-lens, and should. 
appear clearly defined when the finder is being 
used. They can be held in position by any 
suitable adhesive—solder, pitch, shellac, 
mastic, glue, gum, or seccotine. | 

A. Woolsey Blacklock, M.D., Ipswich. 


[65.}+CROSS-WIRES IN TELESOOPE 
FINDER.—There is no objection in the case 
of a finder to the use of fine copper wire 
soldered on the diaphragm plate. For telescope: 
and transit eyepieces unspun silk answers all 
righit, but there is nothing better than spider's. 
web. W. Banks. 


[65.]—CROSS-WIRES IN FINDER.—. 
Usually there is a brass diaphragm, fitting 
friction-tight in tube. In this are four small 
screws, spaced 90° apart. You twist the wires. 
round these. If there is not room for these,. 
touch the diaphragm with gold-size, and when 
tacky lay spider-threads across. The webs of 
the common Epeira or garden-spider supply 
suitable material. You lift them with a 
hairpin opened out to a sufficient width and 
also touched with gold-size. I recently t 
an afternoon in the garden collecting lines. 
for the transit instrument. In the recent dry 
weather the difficulty was to find webs free 
from adherent dust or pollen. But spider lines. 
in a finder are very difficult to see if the sky is 
at all dark. Of course, in a transit we have. 
them illuminated. The best stuff of all for 
finder lines is a human hair. If you have a 
wife, oe sweetheart, or poe ne question. 
of supply need present no difhoulty. 

ii j Wm. F. a Ellison. 


[66.] — SEPARATION IN 


GLASSES. —Sometimes an o.g., when finished 


over-corrected 
for colour. The, easiest way to Taa this. 
separating the lenses & ltte, tying. 


, 
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‘various distances, till the «achromatism is 
exact. Otherwise it would be necessary to 
alter one or more of the curves. The makers 
of optical glasses cannot always guarantee the 
valbsolute exactness'of the figures for refractive 
index and dispersive powers which they supply, 
as these often vary a little in different parts 
of the same melting. Hence, however exactly 
the optician works to his calculated curves, 
errors sometimes occur. He is lucky if he can 
remedy them by so sinple a means as a 
. separating ring in the o.g. cell. ` i 
! Vm. F. A. Ellison. 


[66.-—SEPARATION IN OBJECT- 
GLASSES.—It seems probable that these are 
the front and ‘back combinations of a Petzval 
PETE portrait ie abi sare pair are 
separated by a ring in order to produce per- 
a papar of u on i Dallmeyer pei 
ven a fication in whic is 8 tion 
-could be varied in order to soften fhe ezirema 
sharpness and get a more artistic effect.— 

A. Woolsey Blacklock, M.D., Ipswich. 
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QUERIES. 


——)- =< —}-— . 
[67.]—SPIDERS.—I have read that the 
female spider kills the male after nuptials. 
Now, this week I accidentally came across two 
spiders, one fift _per cent. larger than the 
other. During t irty-five minutes the larger 
‘one was actually still, allowing the little one 
periodically to make assaults on it; then 
they broke away and shifte position to about 
12 inches distant. e small one did a little 
‘wandering about, cameback to the large one, 
and they kept company for another fifteen or 
twenty minutes, actions quite different 
from the first scenes. Then the little one en- 
tirely left the larger one, which stayed in 
exactly the same spot until next day, for 
eighteen hours. I thought it was dead, and 
got a sheet of paper for it to fall upon; but 
when I touched it it was full of life dnd 
wigour. What was the business that was going 
on ?—Spider. 


* [(68.J—VENUS IN SUNSHINE.—Tho re- 
‘marks in letter ‘No. 196, page 155, of No. 
22, rompt me, to write and ask whether 
e following was not an unusual experi- 
ence:—During the first ten days of February 
of this year, lying on my back, at 1.30 p.m.— 
having just lunched—in blazing sunshine, in 
Sinai—no shade anywhere—I saw Venus. 
Thinking it an Allusion, I looked away; but 
readily picked it up again. My companion 
scoffed at first, but soon picked it up, and I 
easily picked it up with field-glasses. The 
same thing occurred next day, but subsequently 
leisure for looking for it did not occur. Was 
this during the planet’s phase of greatest bril- 
liance, or may I hope to see the same during 
my future desert wanderings? The clearness 
of the atniosphere was on both occasions ex- 
cellent.—P. Clayton, Geological Survey, 
Cairo, Egypt. 
___ (69. ]—BACTERIOLOGY: FOR AMA- 
Sole epee a good microscope for 
‘critical work, I shall be 
is any introductory manual on bacteriology 
‘suitable for an amateur. Any articles on the 
subject which I have seen deal with it from 
medical point of view, and the germs de- 
scribed are those of anthrax, typhoid, cholera, 
-etc., none of which is desired by the amateur 
-student of small things.—Microbe. 


_[70.]—PAINT MAKING.—Having a quan- 
‘tity of powdered black oxide of iron—Fe,0,. 
88-91 per cent.—is it possible to use this up 
for making paint, by grinding same in linseed 
oil, as I understand certain paints are pre- 
pared in this way? Any informatiom on this 
or other-uses it may be put to will oblige.— 


Painter. 


[71.];—ECONOMICAL BAKING.—I would 
be grateful if any reader would enlighten me 
on the following points:—The firebrick plays 
such an important part.in the baker’s oven. 
and in the cooking of the Sunday dinner of 
thousands of Londoners these days that I am 
constrained to ask if recent discovery has 
found a substitute for the baker’s oven fire- 
‘brick, possessing its advantages in cooking to 
the core ‘without charring the outside of the 
joint or bread, but being light in weight and 
not easily broken? Has a castiron plate with 
a rough surface greater powers of radiation 
than a smooth wroughtiron plate? Is soot 
adhering to a plate a deterrent to radiation? 
‘The extravagant demand for coal by the 
kitchen range, and the complaint by the cook 
and her sister that the fumes from the gas 
oven make their eyes and also their throats 
sore, compel me to attempt the fabrication of 
-an oven of my own.— Laggan. 


glad to learn if there |, 


__[72,.J—WASPS DESTROYING, FRUIT.— 
The winters apple dumpling is in grave 
danger from the yellow peril. Could not a 
sugary sweet-smelling trap be devised? Some- 
thing which would give the wasp an outlet 
for his destructive persistence and prevent his 
further depredations on the fruit trees ?— 
Laggan. 


[76. --NEURITIS.—My flather, who is 58 
years of age, now nearly helpless with what the 
doctors say is neuritis in his ds and arms. 
He has suffered with rheumatism a good deal 
for years, and now all the trouble seems to 
start from two hard swellings, one over each 
joint of the wrist with the bones of the hand. 
Except for this trouble the doctors say he is 
perfectly sound . He always lived .an 
open-air life about the farm and woodland. 
Oan any form of electric treatment or massage 
be tried at home, as we are four miles from 
town? For any helpful suggestions we should 
be most thankful—W.S.S. 


Ar FRAMES.—I have some large 
oak trees, 2ft. 8 in. through, and I want to put 
up a vertical frame to cut them. It will have 


| to out logs 3ft. down to lft. 4ins., and to 


take in any number of saws up to fourteen. 
Would some one explain the different parts and 
what strength to make them; also best way 
of fixing the logs while being sawn? They are 
mostly round and will want good fixings. Also 
length of stroke and weight of foundation re- 
quired.— Steward. 


[75. }+CLAMS.—Will any reader tell me how 
to construct a pair of clams for splicing or joint- 
ing leather, such as those used M roller 
coverers? A diagram would greatly help. 
Simon Pure. . . 


{76.]}—FLUTE.—I have come into possession 
of a flute left by my grandfather, so I presume 
it is an old one. e name stamped on the 
wood is “ J. Starke, London.” It is in capital 
condition and has a very sweet tone, but it is 
nearly a whole tone too flat. Can this be 
remedied?—Northern Reader, 


(77.} -IRRIGATION.—I have a small meadow 
of about five acres on the edge ef a somewhat 
rapid stream, which this year has sunk from 
its normal depth to about six inches. The 
ordinary flow is about a yard below the 
highest part of my meadow, which is farthest 
from the river. I am dry up, I fear, for this 
year, but should like to irrigate next year, 
but cannot afford much. A friend tells me 
that in Switzerland he saw a small wheel, the 
buckets of which were bullocks’ horns, which 
discharged the water i) the tov level into a 
sluice with a fall, distributing the water day 
and night over the land. Is this practicable? 
—Small Grower. 


[78.—STRAW .- AND WATER-GLASS 
HOUSES.—I am told some bungalows have 
been built recently of straw compressed into 
bundles'and saturated with water-glass, or sili- 
cate of soda, which have answered expectations 
as regards low cost and are expected to be as 
durable as cob or pise. Can any reader give 
particulars ?—D. G. 


9.}-GEARING FOR BUCKET.—A simple 
rule for striking a pattern for gearing for a 
bucket such as is used in a drawing lift or 
pump, say for a 9 in, or 6 jn. working barrel, 
would much oblige.—iR. Avis. 


[80.}—PIN-TOES.—One of my children, two 
and a half years old, a strong and apparently 
healthy boy, is pin-toed, and I want to make 
him walk straight J am a smith and can make 
any necessary irons or other appliances if any 
reader will advise.—S, Adams. 


(81.J—-COLOURING PARAFFIN WAX.— 
How can I colour this? Amber, yellow, or 
green principal colours wanted. Please give 
proportion of colour to pound of wax to obtain 
a good deep colour.—G. Drake. 


(82.J—-FINE FINISH ON CUTLERY—I 
should be greatly obliged if any practical per- 
son can tell*me how the fine finish on cutlery 
is obtained. I get a good finish with a leather- 
covered 10-inch wheel running at about 3,000 
revolutions, but this will not grind out rust 
spots or the marks of previous grinding with 
coarse emery. J] would like to know what sort 
of wheel the trade uses before the last and 
what sort of powder is used with it. A 
description of the various wheels used would 
probably be of genera! interest.—Polish. 


[83.}—LIFTING WEIGHT.—I desire to lift 
a weight 2 ft. 6 ins. high very slowly; weight 
is 5 ft. long, weighing 5 cwt. I propose to do 
so by two 1” hydraulic rams which would be 
operated by either a 4” or 6” single thrust 
pump, this pump to be worked by a lever 
5 ft. long with 4 ft. leverage. What; weight 


would need to be put on lever in order to raise 
the weight? Any other means of lifting this 
weight by hand would be welcome.—F. Warde. 


[84.}+DRAWING THE MOON’S CRES- 
CHNT.—In anticipation of the omlag of 
Venus on July 2, I drew a diagram in aceord- 
ance with the instructions given in the 
R. G. S.’s “ Hints to Travellers,” for a gm | 
52° 6! N. latitude and 2° 20’ W. longitude, A 
to make it more realistic, I showed the 
terminator of the Moon. But I found I had 
made a mistake: I judged, the upper pomt 
of the terminator ta be 20° east of the vertex, 
but the drawing showed it 9° west of the vertex 
—and therefore 51° west of the North Point. 
Now redrawing the terminator (as at 4 a.m. 
on July 2), I make the upper point 30° east. 
of vertex, or, alternatively. 9° west of the 
N.P. I forgeb what data I used for the first 
drawing; for the second I take difference of 
arimuttes to be 41° and of «altitudes 22°, or, 
alternatively, difference of R.A. 48° and of 
declinations 7° 30’. I have assumed these 
differences, which are those as observed from 
the locality, to be the same at the Moon. 
this assumption “good enough” for such a 
drawing? If not, what corrections are neces- 
sary ’—H. L. S. 


[85. -SYMPATHETIC INK.—I have been 
unable to produce an ink (blue or black) which, 
invisible at time of writing, will appear later _ 
without the application of heat or ang 
chemicals, I have referred to many back num- 
bers, and, although you mention many recapes 
for sympathetic ink, no mention is made such 
as I require. Is there one?—Constant Reader. 


[86.}—THE MICROPHONE.—When the in- 
vention of this instrument was announced some 
years ago, I remember it was claimed for the 
microphone that by means of it “the sound of 
a house-fly walking was as the tramp’ of an 
el I expect that this statement was 


[87.}+SOLAR PROMINENCES.—For some 
time past I have been. trying to locate these 
objects with the three spectroscopes which I 
possess, but, although I have caught several 
bright reversals of the C and D, lines, and’ 
on one occasion what appeared to be a mist 
pinkish cloud hovering over the Sun’s limb, 
have never seen anything approaching ithe 
beautiful objects depicted in the textbooks. 
I have tried Browning’s Rainband No. 1/4, 
Browning’s High-Power Direct Vision No. 111, 
which gives a v ide dispersion of the solar 
spectrum. and Hilgers Large Direct Vision 
Spectroscope No. 9, 84 in. long, on 35-in. ua- 
torial Refractor and 64-in. Reftector. Is a 
diffraction grating absolutely esseritial in work 
of this nature? I should be very grateful if 
Mr. Buss (whose very. interesting articles on 
this subject a in your columns a few 
year ago, and who distinctly specifies diffrac- 
tion gratings) could give me a few hints in 
the above connection. Another source of trouble 
is the continual “boiling” at the limb, which 
is enhanced by increasing the size of the focal 
image with a Barlow lens; in fact, it is very 
rarely that I caa get it dead sharp in the 
spectroscope I have also tried enlarging the © 
focal image with a Barlow lens, but, while I 
find this of considerable advantage in locating 
and holding sunspot spectra, it does not seem 
to improve matters so far as prominences are 
concerned.—R. Schofield. 


[88.}-THE MILKY WAY.—Will Mr. Hollis 
or Mr, Ellison kindly say if I am correct in 
assuming that at the latitude of 27° N. and 
at sidereal time 12h. 48m. the milky way can 
be seen on every horizon; and, if so, whether 
it establishes the fact that the Solar system is 
somewhere near the centre of the Galaxy?— 
Mary Dudley. 


[89. -REMOVING GATE-KNOBS.—I should 
be obliged if one of.‘ ours” could help me in 
this matter. The latch of an ordinary garden 
gate has gone wrong, and will not lift when 
knob is turned. To effect a repair it is obviously 
necessary to remove one of the knobs from the 
square spindle and to withdraw the latter. - 
Finding the grub screws hopeless to remove, I 
have drilled through them to opposite side of 
neck, but I cannot stir either of the knobs. 
They seem to be rus‘ on. I dare not use 
great force, as both gate and knobs are cast- 
iron. Any helpful suggestion will oblige.— 
Handy Man. 


[90.--TANNING SEA LEATHER.—What 
is the process for tanning: sea leather? I un- 
veer that ithe ordinary methods are of no 
use.—J. 4 . 
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` greas, apply 
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Auc. 19, 1921. 


The following are the initials, etc., of letters to 
hand up to Tuesday, 3 p.m., August 16, and un- 
acknowledged elsewhere :— 


B. D.—Edward M. Nelson—Motor-Cyclist—W. J. 
Steer—B. B. Merton—A. G.—Handy Man—O. 
Linley—Fabius. 
R. THomis.—Yes. 


J. B. §—Thanks, no. 
VHEN§.—We cannot judge values. 
A. T. G.—Bargains of that sort are best left alone. 


‘i J. Pearson—We know nothing cf the composition 


or its makers 


E. ANDERSON.—We do not know what the glue you 
mention is made of. 


© 
Pivwser—No. Your job was only partially, and 
not practically, finished. 


Lexs—Can only suggest submitting if to some of 
our leading optical advertisers. 


B. A—The Nelson Monument in Trafalgar Square 
is 142 ft. high, and the London Monument 202 ft., 
the flames of fire 42 ft. additional. 


A. H. W—As far as we know, the highest in- 
habited house in Europe is the observatory on 
the ooi side of Mount Etna at a height of 
9,000 fect. 


C. u, P.—-Use an ordinary pulley, rather thicker in 
the rim than usual, and fasten on lagging with 
countersunk bolts. or bolts let into the wood and 
covered over the wood and plugged into the holes. 


Box—We fear not! Tom Hood, we know, had a pu 

dog with such a strong curl in his tail that it 

raised the dog’s hind legs from off the ground, 

pied never hefrd that helped him to. swim 
re. 


A. QREEN.—The larch is not an evergreen; most of 
thé other Conifers are. The Conifers differ from 
other flowering plants in producing seeds which 
lie exposed in the flower instead of being encased 
in a seedcase or ovary. 


J. R, 8—Wo cannot give opinions as to novelty of 
inventions; and we sometimes think that even a 
patent agent who can draw a specification relat- 

tpg to electric lighting without a flaw or infring- 
ing some existing patent must be a remarkably 

„clever man. 


‘ARXOLD.—Cunnot say. Woad is supposed to be the 
, “vitrum with which Cæsar says the Ancient 
' Britons dyed their skins. It belongs to the 
ere, and was cultivated for the blue dye 
extracted from its leaves till the extended use of 
indigo drove it almost out of cultivation. 


Prerie@.—The chasers are generally made with a 
tool cailed by workmen a “hob.” It is similar to 
atap, but instead of two or three deep grooves, 
it bas a number of shallow grooves as deep as 
the thread. This is set revolving in the lathe, 
and the blank cut upon it, held cither in the hand 
or placed in a slide rest. 


R. A. P.—Few cements will stand boiling water. 
You might try this: Two parts of bisulphide of 
carbon, 1 of oil of turpentine, and as much pure 
gutta percha as, all melted anl mixed together, 
Will produce a thick fluid. Free the leather from 
the cement, and keep the joint 
pressed together till quite firm. 


word ‘*Turanian” is probably of 
Persian origin. As the Greeks and Romans called 
other nations barbarians, so the ancient Persians 
designated by the name Turan the Turks, Mon- 
gol, and other races of Central and Northern 
Asia, whose formidable irruptions on the South 
they were so often called on to repel. 


ANSELMO.—No later news of Andrée, the Swedish 
engineer who sought to reach the North Pole by 
- balloon in 1897, was ever received than the pigeon 
Messenger shot on July 22 that year, bearing a 
Message dated July 13 stating all was well, and 
that they had travelled 187 miles in the two 
days since they started from the north-west coast 
of Spitzh< rgen. 


DxE.—Cut the inside of your rubber washer so that 
it shall not be forced up between the boiler plate 
and the top plate of the door, anl the outside so 
that it cces not lap over the outside of your 
door-flanze. Clean both surfaces from grease, 
and then paint with graphite, made into a thick 
paste with water, or wet both sides of the grum- 

‘me and sift fine sand over them, 


Foc0.—The antlers of deer are restricted to the 
male eex, except among reindeer, and are common 
to all species except the musk deer. An antler is 


Simply bare dead bone, which is shed every ear, 
and a mew outgrowth from the skull succeeds it, 
known us the * velvet.” In come species the 


antlers are branched, each branch being termed 
a tyne, and in such cases the antlers usually bear 
a pair of tynes more each year, indicating the 
age of the deer. 


J. $. W—The small ovate brown specks on orange 
nods are the shielas of a species of coccus or 
ile insect They were figured and fully de 
xrnbed by the late Mr. Richard Beck in 1861 in 
the Quarter! Journal of Microscopical Science. 
Sometimes tle scale conceals a group of eggs in 
the process of hatching, sometimes larve more or 

developed, sometimes the perfect insect, the 
fexes of which widely. differ. the male having 
ample wings, while the female has none. . 
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- Calcium Malate from Waste Apples.—Some 
time ago, writes the Umited States Consul at 
Yarmouth (Nova Scotia), there appeared in 
the columns of a local newspaper an article 
on: the discovery at Annapolis of a method 
of -extracting by-products from waste and 
otherwise useless apples. A further Press 
report has now appeared, which states that 
it has been found that even the most in- 
tensely acid and usually worthless apple may 
be so treated by a simple process as to yield 
syrup which has been pronounced eminently 
desirable as a basis for other concoctions not 


e:| ANSWERS TO CORRESPONDENTS.|USEFUL AND SCIENTIFIC NOTES 


hitherto so .welll sup 


‘this syrup valuable, but another by-product 


has become evident in deposits of calcium 
malate, the same article as is derived from 


maple syrup and known as sugar sand.. The 
process as being carried on in ‘two 


TERMS‘ OF SUBSCRIPTION. 


PAYABLE IN ADVANOB. \ 


8s. 10d. for Three Months, 7s. 7d. for Siz Months, 
and 16s. 2d. for Twelve Months, post free to aby 
part of the United Kingdom. For the United 
States, 178. or 4dol. 150. gold; to France, 
Belgium, 17s., or 23f, 80c.; to India. New Zealand, the 
‘Oape, the West Indies, Nova Scotia, Natal, or any part 
of the Australian Oolonies, 17s. Monthly parts oan be 
sent at subscribers’ option. Mr. Edward Pennook, 8609, 


Woodland Avenuo. Philadelphia, P., U.S.A., will receive 
subsoriptions for the United States at 4dol. 150., pay- 
able in advanoe, for direct transmission from this office. 
Tne subscription rates to Oanada are:—Weekly num- 
bers: 12 months, 17s.. equal 4dol, 150.; 6 months, 
8s. 6d., equal 2dol. 70. Monthly parts: 12 months, 
14s. 6d., equal Sdol. 530 Payable in advance. 


å Umited number of the following bound volumes are 
. still in stock, price 7s., post free 8s. in the U.K. or 
8s. 4d. abroad:—Vols. LX.. LXVI.. LXXII.. LXXIV., 
LXXV.. LXXVI.. LXXVII.. LXXVIII., LXXX., LXXII., 
LXXXII.. LXXXIII.. LXXXIV.. LXXXV.. OII.. OVI., 
OVIY., OVIII.., CIX.. OX.. OXI., and OXII. 


All the other bound volumes are out of print. Bub- 
soribers would do well to order volumes as soon as 
possible after the publication of eack half-yearly volume 
in January and July, as only a limited number are 
bound up, and these soon run out of print. Most of 
our issues can be had singly through any bookseller or 
newsagent, or from the office, price 3d.. or post free 
gd. Oloth cases for binding THE ENGLISH MECHANIC, 
price 3a., post free 8s. 9d. 


ADVERTISEMENT CHARGES. 


The charge for Advertisements in the columnes headed 


For Exchange, for Sale, Wanted, Addresses, 
Situations. | 


is ONB SHILLING for the first SIXTEEN WORDS and 

$4. for every succeeding Eight Words—which must be 

prepaid. No advertisement will be inserted for less than 
ONE SHILLING. 


The address is indluded as part of the Advertisement 
and oharged for. No Displayed Advertisements can appear 
in above columns. 


@ 
ORDINARY ADVEETISBSMENTS (NOT DISPLAYED). 


B. à. 
Thirty words .. .. es se o% eo 2 @ 
‘Bvery Additional Bight Worda .. .. 0 6 


Pront Page, Five Shillings for the first 40 words; after- 
wards, 6d. per line. Displayed Advertisements on Front 
Page, 10s. 6d. per inch. Paragraph Advertisements, One 
Shilling per line. No Front Page or Paragraph Advor- 
tésement inserted for less than Five Shillings. 


Rates for Displayed Advertisements on application to 
the Publisher. 


All Advertisements must be prepaid, and in oases where 
the amount sent exceeds One Shilling, the Publisher 
would be grateful if a P.O. could be sent, and not stampa. 
Stamps, however—preferably halfpenny stampe—may be 
sent where it is inoonvenient to obtain P.O.’s. 


Advertisements must reach the Office by 
3 p.m. on Tuesday to seoure insertion in the 
following Friday’s number. 

All Cheques and Post Office Ordere to de made payable 
to THB STRAND NEWSPAPER OOMPANY, LIMITED, and all 
communications respecting Advertisements should be dis. 
tinótiy addressed to 


THR PUBLISHER, 
THB " ENGLISH, MECHANIO,” 
BYFINGHAM HOUSE, ARUNDEL STREBT. 
: ; STRAND. LONDON. W.0 
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For Exchange. 


Tho Reputation Firm Exchange or Buy Anp 
thing Optical. Write or call.—BRoaDHURST, CLARE- 
80N AND CO., 63, Farringdon Road, E.C.1. 


Clarkson's, 338, High Holborn. Second-hand 
Optical Mart. Make, Buy Sell, Exchange First- 
class Optical Instrumente. 


For Sale. 


- Reflecting Telescopes, Mirrors, Silvereda 
new method. More light and  durability.—G. 
OALVER, Manse, Walpole, Halesworth. 


Realgar Mounts: Vulgare, Pellucida, Angulatum,. 
Neavicula, Rhomboides, Saxonica, 6s. each.—C. BAKER, 
244, High Hoiborn, ‘London. 


64-Page Book about Herbs and How to Use 
Them, 2d.—TRIMNELL, The Herbalist, 144, Richmond 
Road, Cardiff. ° 

Milling Attachments, with Vices for Lathes.— 
TAB WHEELER MANUFACTURING Co., Ltp., Trench 
Crossing, Wellington, Salop. 


Blattis js used in the Royal Palace and all dome- 
stic dwellings down to the humblest cottage, and 
bas never failed to accomplish its purpose. We 
guarantee it to exterminate cockroaches. The 
Editor recommends it. 1s. 9d., 3s., or 68. 6d. per 
tin, post free, from HOWARTES, 471, Crooksmoor,. 
Sheffield. 


Silent Keyless Clook, English make; simplicity, 
reliability; noiseless; no keys to lose, no epri 
break; driving force constant; no oil required. Price 
£2 108.—DeNNISON, 26-28, Holborn Viaduct, Lendon,.,. 
B.C.1. "Phone. Holborn 2793. 


Waltham Watohes,—Special offer of small pre- 
war stock at sientiy. over pre-war prices. Mosti? 
, in silver, gold-filled, and: 
solid gold. These watches are all new and in per- 
fect condition. Detailed list post free.—DBENNISONS,. 
Waltham Watch Depot, 26-28, Holborn Viaduct. 
E.C. ‘Phone, Holborn 2793. Repairs to Waltham 
Watches by a trained staff; the best equipped im 
England. 

Tonised Tablets for middle age, prevent harden- 
ing of the arteries, ewelling of glands, tendency to 
seizures.—Below. ; 

Ionised Tablets for Deafness, Insomnia, Enlarged 
Prostate, Rheumatism, Piles, Catarrh, and alli 
chronic ailments—THs LABORATORY, 62, Newport. 
Street, Bolton. 
`“ Pelescopss, Equatorial Adjustments, Figure- 
ing and Silvering Mirrors,” 2nd Ed., cloth, 6vo.,. 
6s. 6d.—BANE8, 62, Newport Street, Bolton 

The Harley Chin Rest prevents mouth breath-- 
ing during sleep—a prolific cause of disease.—- 

ow. i 

The Harley Chin Rest. Hi hly recommended 
by specialists. bs., post free Laboratory. 62, New- 
port Street, Bolton. 


Miorosoopea, Aoccessorien.« 


SLIDBS for Sale.—CLARKBE AND 
Holborn Circus, E.C.1. 


and Bplendia 
Pacer, 28, Thavies Ina, 


Books! Technical, Scientific, all subjecte. 
1,000,000 in stock. ‘ Second-hand and new: lowest: 
prices; approval. Catalogue 401 free.—Below. 


Books Bought. Best prices iven.—Foyces,. 
121-125, Charing Cross Road, ‘London. 


Australian Opals.—Direct from Australia. Rare 
“ Black ” Opals, beautifully intermingled red, blue, 
green colouring. Descriptive price-lists free. Corre. 
spondence invited. World-wide connection —NORMAN ` 
priest a aa House,” Melbourne, Australia. 

pare Time Employment with Fire ' 
Machines, 70s.; also Bundlers, 95s. Waste a. 


utilised.—HILL AND HERBERT, LTD. 
itera an i » Great Central 


Telescope Work, Mirrors, Silvering, Repairs. Gre- 
gorian speciality. Lens-mirror Telescopes. General 
improvements.—G. WHITTLE, 166, Longmoor Lane 
Liverpool. ’ 


Watch, Clook, and Instrument Makers’ 

ATHES.— U section, L slotted beds, swivel foot, cast- 
steel! hollow mandrel, double cones, pulley. divided 
two rows holes, index peg, draw tubes, six spring. 
collets, two centres and accessories, 2-in. centres 
with 10}-in. bed, £12 10s. ; 1f-in., 7} in.-bed, £6 10s. > 
Castings, 268. 6d. and 176. 6d. Drilling and Grind- 
ing Frames. Castings and Material, 8s. 6d.— 
aoe Acacia Works, Douglas Road, Wood 

reen, N. 


£3 Weekly Added Salary.—Permanent agree- 
able homework. Experience unnecessary. Genuine. 
Sample of work, instructions, 10d.—L. Touxazeat - 
(NS), 11, Macfarlane Road, W.12. 


Crossley Gas Engine, 7 in. bore, 14 in. stroke, 
very good condition, little used; 2 flywheels, gas- 
bag, and exhaust box. No tanks. Price £70.— Write, 
40, Woodberry Grove, Finsbury Park, London, N.4. 


Telescope, 31 in. obj., altazimuth motions, finder, 
tripod stand, accessories, £35.—Particulars, stamp, 
“ Moseley,” Fairview Road, Enfield. 


ce We TR PEREA and 29, Sicilian Avenue.. 
ndon, » for Elec » Magnetic, Optical, ' 
Static Materials. % sue 

Lenses, Prisms, Magnifiers, Condensers, ang.: 
Optical Sundries, Thermometers, and Drawing Inetru- 
ments.—As above. 

Morse Keys and High-Note Buzzers. Our- 
famous Signalling Box for Learners.—As above. 

Galvanometers, Rheostats, new and second-hand- 
instruments, Wimshurst machines. 

Bxperitmental Materials and odd parts for every. 
one. Fifty years’ experience. Write for information. 
Our special new illustrated catalogue, 6d., post 
Scientific Appliances—As above. . 

Hair Curling Powders, 6d.; also the Famous 


Edna Rehan’s—Beauty Parlour. Secrets, 
Address, A. (LOWDES, 15, Constable Street, Dundee. 


feee 


n 
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Pair 8x Carl Zeiss Turact Prism Binocu- 
LARS, eyepiece focussing, bending bar, complete, 
leather case, £8 88.; as new. i 

Portable Tourist Telesoope, 3-draw, oxidised 
tubes, leather covered, 2-in. 0.G., pancratic eye- 
piece, magnifications 25x to 40x, complete, sling, 
caps, and strap, £5 5s. 

i-pl. Thornton-Pickard Nimrod Automus 
CAMERA, double extension, reversing back, H.R. 
lens, speed shutter, T. and B., 3 double slides, 
a bargain, £2° 7s. 6d. 

Reynold’s 6}ïn. Sextant, silvered arc and. 
vernien reading to 20 seconds, 3 eyepieces, and 
mahogany. case, £5 10s. i 

P.C. Folding Elito, achromatic lens, T.B. 
and I. shutter, focussing adjustment, 3 dark 
slides, £2 6s. bg , 

Pair 12x Krauss Stereo Prism Binoculars, 
squat model, 30 mm. O.G. eyepiece focussing, 
new condition, and case, £12 17s. 6d. 

}-pl. Ralli Pocal-plane, Aldis anastigmat 
-lens f/.6, focussing mount, focal-plane shutter 
1/10 to 1/1,000 part and time, 3 slides, uuu- 
pack adapter, £6 12s. 6d. ; 

Pestcard Double Extension Tudor, Aldis 
anastigmat lens //6.3, Automat shutter 1 
second to 1/100 and time, rack focussing, 2 
double slides, film-pack adapter, £6, 12s. 6d. 

Crouch Microscope, tripod inclinable foot, 
rack course and micrometer screw, fine focus- 
sing, mechanical stage with verniens, rack and 
pinion and swing-out sub-stage, Abbe and Iris, 
dustproof triple nosepiece, 2 eyepieces, objec- 
tives 1in., 1-8in., and 1-12in., oil immersion and 
case, £22 10s.; in fine order. i 

Barrett 3-draw Telescope, lłin. 0.G. brass 
tube, 25s.; 3-draw Pocket Telescope, 1ł-in. OG. 
enamelled tubes, 25s.: 3-draw Telescope, 1% in. 


.G. ieces, 25x and 35x, 37s. 6d. 
seer aay Dayspool Roll Teak - body 


}-pl. Lizar’s l 
CAMERA, suitable for tropics, focussing, rising 
front, Aldis anastigmat: lens, F. 6, Unicum 


shutter, adjustable speeds, 1 to 1/100 sec. and 
time, for daylight loading roll films, £6. 
Pair 8x Prism Binoculars, central screw 


and eyepiece focussing, bending bar and leather 


case, £4 78. . 
Powerful Pair Field Glasses, 20-mile range, 


- screw focussing, sunshades, and leather case, 
45s. , i 
*Phone, 
CITY 6981. 


D. J. Smith and Co., Ltd.—Below. 

Motor Licence Holders, in Aluminium, flat, 
pedestal, or angle type, 3s. 6d. each, post paid. 

20 H.P. Clement Van, £125. 

The Motorist Tool Benoh, fitted complete. Write 
for particulars. 

10 H.P. Stanley Steam Car, Coupé, price £125. 

15 H.P. White Steam Four-seater, paraffin fuel, 
£100. 

8 ft. 1} in. square high-speed Steel. Offer wanted. 

Spare Parts Made for any Car at reasonable 
prices. é 

Roomy Van Body, price £20. 

90 H.P. White Steam Car, excellent order, £80. 

White Spare Parts, new and second-hand; large 
etock, cheap. 

20 H.P. White Steam Chassis, suitable for van, 
paraffin fuel, £65. 

12 H.P. Serpollet Four-seater, £75. 

15 H.P. White Chassis, paraffin fuel, £70. 

10 H.P. Stanley Four-seater, price £80. 

8 cwt. B.M.C. Seabrook Van, electric lighting 
and starting, ready for service, £150. 

Two Bissmann 4-cylinder Magnetos, £6 each. 

Hand-operated mechanical Warning Signals, 
black and brass finish, 21s. each. 

-One-ton Napier Van, solid rear tires, £110. 

8 cwt. Darracq Van, ready for service, £120. 

4 H.P. Douglas Motor-oycle Combination, fully 
equipped, £110. 

4}-in, Sorew-cutting Lathe, in first-class condi- 
tion; change wheel, chuck, and countershaft; £25. 

10 H.P. Four-cylinder R.G.. smart two-seater 
body, wire wheels; £225 tax paid. 
. 15 H.P. White 4-seat, torpedo body, 
equipped, price £165. 

16-20 H.P. Renault Landaulette, suit private 
hire or station work, £175. x 

D. J. Smith and Co., Ltd., 58, Compton Street, 
Goswell Road, London, E.C. ; also at Compton Works, 
Wickford, Essex.— Above. 


fully 


When writing, please tell them that 
you saw it in the ENGLISH MECHANIC 


Leitz Microscope, horseshoe inclinable stand, 
slip tube coarse and micrometer screw, fine 
focussing, spiral focussing sub-stage, Abbe and 
iris, 2 eyepieces, objectives Leitz No. 3 and 7, 
Reickert 1/15th in., oil immersion, and case, 
£15 15s. 

2/1-pl. Double Extension Stand Camera, 
rack focussing, rising front, swing and reversing 
back, R.R. lens f./8, 3 double book-form slides, 
a bargain, £4 10s. 


Negretti and Zambra Telescope, 2} in. 
O.G., sunshade, leather-covered 3-draw oxidised 
pee sling caps and strap, as brand new, 
£6 6s. 


XN 


Every Article in 
this Advertisement 
is Guaranteed 
in Perfect Working 
Order. 


Vest-pocket Kodak, Autographic, Achro- 
meniscus lens, iris, and leather case, 31s. 9d. 

No. 3a Postcard Folding Pocket Koaar, 
R.R. lens, adjustable speed shutter, complete, 
leather case, in fine order, £6 2s. 6d. 

Micro. Objeotives, Leitz No. 4, 358.; No. 8, 
228. 6d.; No. 2, 21s.; all as new. 

Microscope, inclinable, rack coarse and micro. 
screw, fine focussing, mechanical stage, double 
nosepiece, substage, Abbe condenser and iris, 2 
eyepieces, spot lens, analyser, and polariser, ob- 
jectives 2-in., l-in., and 2-in., live-box, Travis 
expanding stop, etc., complete in case, £14 14s. 


“Drinking Water is more or less Poison,” 
says the Editor of the ENGLISH MECHANIC. ‘“ The 
one safeguard is the persistent use of distilled 
water. This is easily and cheaply effected by the 
admirably constructed Gem Pure Water Still.’ 
Further, he says:— 


“« Distilled Water is not merely a preventive 
of disease—it is a positive remedy for many com- 
plaints, including dyspepsia and bladder troubles. 
Let any reader thus affected try a glassful taken 
half an hour before each meal.” Gem Still pamphlet 
free. 

The Gem H. Supplies Co., Ltd., 67, Southwark 
Street, London, S.E.1. 


The Great War is Over. DORA has gone on 2 
long holiday Material is- now_obtainable.—ABLE- 
WHITE’S Brain-twisters are on sale again. 


Thos. Ablewhite. F.4.S8,I., the old -Puzzle King, 
claims to be England’s greatest avfthority on 
ocana, Puzzles. Over 40 years’ reader of this 
ournal. 


Advertiser in this Journal over 20 years ago. 
The Wonderful Loop-the-Loop Puzzle, claimed by 
experts to be the most perplexing puzzle ever 
invented. ed 

Prizes Offered for Solutions. First prize, £100: 
second prize, £50; third prize, £25. Sample, post 
paid, 6d.—THOS. ABLEWHITE, Puzzle King, Trinity 
Schools, Coventry. 


Barton Clay Fossils, 100 specimens, unnamed, 
post free, $s., cheap.—LANCcELOT, 294, Christchurch 
Road, Boscombe, Hants. 


Paragon 7-day Shorthand Complete Course, 
brand-new, cost 30s., accept 20s., or offers. Harms- 
worth’s * Universal Encyclopedia,” first 28 numbers, 
cost 353., accept 21s., or offers—CHAS. JOHNSTON, 6, 
Waverley Place, Tranent, N.B. 


Telescope, 1}-in. O.G., terrestrial eyepiece, mag- 
nifying 30 times, price 35s.—NEWTON, 23, Talfourd 
Street, Small Heath, Birmingham. 


Ale. Ale. Ale.—Brew your own at home. 2s. 
makes 4} gallons of pure sparkling beer (intox.). 
Instructions by brewer, 1s. 3d.—J. LONGDEN, Walton 
House, Harrison Street, Manchester. 


£3 Weekly.—Agent’s side line. Sells itself.—Par- 
ticulars, sample 1s. (returnable), GLEAVES, 11/67, 
Mawbey Street, London, S.W.8. 


A Toolholder Free with your first order for 12 
Metal-turning Tools, 10s. 6d. set. Particulars stamp. 


—WREN TOOL COMPANY, 236a, Sumner Road, London, 


S.E.15. 
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City Sale & Exchange 


90-94, FLEET STREET, E.C.4. 
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3} x 2} Salex Pooal-plane Pocket Camera, 
F. 5.5 anastigmat, in focussing mount, speeded 
focal-plane shutter to 1/1,000 sec., direct view- 
finder, 6 slides, and case, £8 17s. 6d. 

3-pl. Watson’s Vril Focal-nlane Camera, 
Watson’s Holostigmat lens, F. 6.1, im focussing 
mount, rising and cross front, direct. vision 
foval-plane shutter, adjustable speeds 
1/10 to 1/1,000 sec. and time, 6 double slides, 
and solid leather case, £9 15s.; a bargain. 

}-pl. Triple Victo Stand Camera, triple ex- 
tension, wide-angle movement, rising and falling 
front, swin and reversing back, Thornton- 
Pickard roller blind, time and inst. shutter, 
Ensign symmetrical lens, F. 8, 8 double book- 
am slides, and 3-fold ash stand, a bargain, 

8. 

Watson Edinburgh H Microscope, inclin- 
able stand on tripod foot, rack coarse, and 
micrometer screw, fine focussing, rack and 
pinion, swing out and centring sub-stage, Abbe 
condenser -and iris, swing-arm for stops, mecha- 
nical stage. with verniers, triple nosepiece, 
ragga 2 eyepieces, polectives 2-3, 1-6, and 
-12, oil immersion, an mah 
£33 15. Ogany case, 

a Folding Autographic Brownie, speeded 
shutter, Achro. lens, new condition, £2 A 6d. 

Hughes’ Barograph, self-recording baro- 
meter, fitted 8-day clock in cylindrical ‘dram, 
pach oe Recon oring week’s record, 
n ebony an evelle te- 
order, ene plate-glass case, in fine 

. Immersion Leitz Objeotive, as brand 
new, £6 6s.; 14-in. Watso ic’ j 
as ew, Pr Ti n Vensalic Objective, 
-Draw Telescope, 1§ in. 0.G., magnificat 
25x to 40x, sunshade, oxidised ties: peat 
Pree Covered slings, caps and straps, as new, 

Seibert Folding Portable Microscope, in- 
clinable, rack and pinion coarse and improved 
side screw fine focussing, spiral focussing sub- 
stage, Abbe and iris, dustproof triple nosepiece, 
2 eyepieces, objectives 3, 3, and 1/12, oil immer. 
sion, and case, ,as brand new, £27 10s. 

3z2in. No. Ensignette Roll Film 
CAMERA, focussing, Goerz anastigmat /./6.8 for 


daylight loading, 
case, £5 5s. g, Toll films, and solid leather 


WIRES: “FILMS, 
FLEET, LONDON.” 


Two New Eyepieces, Irving’s, l-in 5/16-in., 21s 
Wanted, 6-in. Tubing, a Tox.—. HARP Peter 
Street, Blackburn. PP penne ee, Coenen 

50,000 Choicest Microscopic Objeots; Micro- 
scopes, Books, Mounting Materials. Collections pur- 
ee SUTER, -10, Highweek Road, South Totten- 

Astronomical Telescopes l S l 

> - — Special offer at 
great reduction. Write for new list. Prices will sur- 
prise you and cannot be repeated. To every pur- 
chaser of telescope an excellent book on astronomy 
e ae en away free.—MAcKETT, Optician, Tunbridge 
_ W. Watson and Sons, Ltd., offer the following 
instruments of their own make. Both are in very 
fine condition, and guaranteed in every respect. 

“H” Edinburgh Student’s Microscope, fitted 
with j-in., zin., and 1/12-in. oil immersion objec- 
tives, Abbe illuminator, 2 eyevieces, triple nosepiece, 
in mahogany case; price £35. 

“Fram” Microscope, with one eyepiece, 3-in. 
and tin. objectives, double nosepiece, in mahogany 
case; price £12 10s. 

Catalogue of New and Second-hand Appara- 
tus will be forwarded on application. 

313, High Holborn, London, W.C.1. Works:— 
Bells Hill, High Barnet. Established 1837. 

Watson’s ‘Philatelic’? Microscope, with 
special auxiliary stage, 1 ocular, 2-in. objective, case, 
as hew, £5.—Below 

Greenough Binocular Microscope, new, by 
Koristka, 5 pairs objectives and oculars, etc., £443 
Zeiss pre-war Apochromat, 6 m.m. for 250 mm. 
tube, £11.—BROWNING, 37, Southampton Street, 
Strand, W.C.2. 

_ Microscopical Slides.—Large variety, all sub- 
jects. Highest quality, low prices. List and sample 
free.—8elow. 

Real Radium Slide.—Perpetually scintillating. 
Wonderful and fascinating. 
2s. Xt—GRAyY, 40, Grange Road, Lewes. 


HANDSOME CLOTH CASES 


FOR 


BINDING the VOLUMES 


OF THE 


ENGLISH MECHANIC, 


PRICE 3s. Post FREE, 3s. 6d. 


Effingham House, 1, Arundel St., Strand, W.C. 


Price unprecedented, 
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ASTRONOMICAL NOTES FOR 


-_ © 


p = i| | Souths | Longitude Eo 
SEPTEMBER, .1921. $: qa d| at of Libration 
[The time used in these Notes is Green- ay S ys Green- |Terminator| (midnight). 
wich Mean, the day being divided into two wich. at Transit, 
periods of twelve hours each indicated | — a 7 
respectively by the letters a.m. and PA., Daya.} h. m., o lgun| ° o 
the hour after midnight being called 0.| 11) 28.6 |11 18.1 179.5 BJ S. |1.9 W./4.5 N. 
To convert this into British Summer Time, 61 4.4 47.5 137.0 wd R. 17.4 W.3.4 S. 
mow usedfor general purposes, one hour must | 11] 94| 75632861E R 38 wegs 
be added. | 16 | 14.4 | 11 37.8 /88.9 BJ R. (2.5 5.3.2 8. 
2 The Sun. a.m. ; 
sw aeri pa 
At Greenwich Mean Noon. | 1| 29.4 |11 46.9] — | — [4.5 W.0.4 N. 
aoe Declina- | Bidereal The Moon will be in Conjunction with 
sion tion, Time, 7 
EE. Coe — Sg |Greenwloh| mhe Planet 
Sie eha i o: P Y £S Time, | Will be 
LO 40 28) 8 23 27 N.| 10 40 25.4 a 
~ hm 
10 58 34 6 33 9,,/11 0 8.1 l “99 | p 7 
11 16 35| 4 40 12 > | 1119509 soar aa $ a E ta 3 T N, 
11 34 32| 245 16 ,; | 11 39 33.7 | gate, |] 3 das dii” 
11 52 28| 049 ON.| 1159 16.4 | Ureans | wilg' a e 
1210 27| 1 755 S.| 12 18 59.2 | Neptune......| 28 |126 ,, | 4 56 N. 
B 26 OO 8 AAT SERS IEA Tonus... n.s. 29184, 14 49 ,, 
Mars .....--.| 29 [1213 pmj 5 O ,, 


The difference of the quantity in the 
wetond column from 12 hours is called the 
Equation of Time, and is the amount to 
be added to or subtracted from the time 
shown by a sundial to find the corresponding 


time by a clock which is keeping local mean 
time. 


The figures in the last column are the 
angular distances between the centres of 
the Moon and Planet as they would ‘be 
seen from the centre of the Earth. The 
Moon is lowered in the sky by parallax by 
an amount depending on its Zenith 
distance, which is nearly a degree when the 


Sept.1...Sun rises (Greenwich)... 5h. 13m. | Moon is near the horizon, and half that 
sets ¥ 6h. 46m, | amount when it is at altitude 60°. 
i : The Planets. _ 
30...Sun P x Os: JUA; The diagram below, which shows the 
sets M 5h. 40m. 


movements of the Planets in their orbits 
during September, is similar to those given 
in previous months. The four inner orbits 
are drawn to scale, and to visualise the 


The Autumnal Equinox will happen at 
2h, 20m. in the afternoon of September 23, 
when the Sun will enter the sign Libra. 
Its Right Ascension will then be 12h. Om., 
and its declination 0°.0’. 


Elements for Determining Positions on 
the Sun. 


Da Heliographio Position of 
of | Position Centre of Diso. 
Angle of 
Mnth Sun’s Axi | 
Noon, “VD 84X18.) Latitude. | Longitude. 
i ‘ o t | ° ‘ 
i|/Aiozn.| 7 12N. | 350 35 
Eda | TIA ye } “294: 32 
il | 23 26,, T A. 218 31 
1al T aA 1822/30 
U | 25 5, To Seay i B020 
% | 2540., rhs a t.. Be St 
1126 5,, E E f 23I4 32 
The Moon. i outer orbits in correct proportion to these 
New Moon .... Sept. 2.. 3h. 33.0m. a.m. | iț is to be remembered that the mean dis 
First Quarter...  „ 9.. 3h. 29.5m.a.m. | tances of the outer planets from the Sun 
Fall Moon „ 17.. Th. 20.0m.a.m.|are: Jupiter, 5.2; Saturn, 9.5; Uranus, 
Tast Quarter... ,, 24.: Qh.17.7m. p.m.|19.2; and Neptune, 30.1, the mean distance 
' New Moon .... Oct. l.. 12h. 26.4m. p.m.-| of the Earth being taken as unity. 


There is still little to be seen of the 
planets, for Jupiter and Saturn are both in 
conjunction with the Sun in this month, 
Saturn an hour after noon of the 2lst and 
Jupiter at 10 o’clock in the evening of the 
22nd. These two planets will be in Geocentric 
conjunction in Right Ascension at 5 o’clock 
‘in the afternoon of the 14th, Jupiter being 
1° 2! south of Saturn, but because of their 
rate of change in declination, the closest 
approach will be about four days earlier, 
when they will be separated by less than a 
degree. As these two planets are so near 
conjunction they set less than half an hour 
after the Sun, and this close approach | will 


The Moon will be in Perigee about 
T o'clock in the morning of September 1, 
And again at 2 o'clock in the afternoon of 
September 29. It will be in Apogee at 
8o'clock in the evening of September 13. 

e distance between the centres of Earth 
„and Moon will be 222,700 miles, 225,100 
miles, and 252,100 miles respectively. 

_ The Moon’s Greatest Declination will 
de 18° 35 S, in the evening of September 9 
-and 18 30’ N. about noon of the 24th. 

The Mean. Longitude of the’ Moon’s 
Astending Node will be 200° on September 
mi. +95" on September 22. 
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not be visible. The last geocentric conjunc- | terms of the mean 
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tion of Jupiter and Saturn happened in - 
1901, November 28 ; the next will be early in 
August, 1940, and will be followed by two 
others within the space of seven months, 
which ‘is a rare but not unprecedented © 
occurrence. Mars is a Morning Star rising 
in the E.N.E. a few minutes after 
3o’clock throughout the month, which is 
two hours before sunrise at the beginning 
and nearly three hours at the end, so that 
this planet may possibly be visible. It moves 
from Cancer into Leo, and will be near 
Regulus on the 17th. Uranus is in the 
Constellation Aquarius and is therefore 
rather low in the sky, but having been in 
Opposition on the last day of August it can 
be observed throughout the evening. It 
will be found nearly a degree south of and 
preceding a double star = 2935, components 
7.0 and 7.8 separated about 234". Neptune 
near the boundary between the constella- 
tions Cancer and Leo, rises an hour or two, 
after midnight, is scarcely to be considered 
yet on the observing list. Its position 
on September 1 is given by R.A. 9h. 7m. 41s. 
Dec. 16° 35.2'N. 

: Mercury > 
during the month will be above the western 
horizon for a short time after sunset, but 
not long enough for naked-eye visibility. 
This planet will be in conjunction with 
Jupiter (Mercury 19’ S.) at 5 o'clock in the 
afternoon of the 6th, and with Saturn (Mer- 
cury 1% 25'S.) at half-past four in the morn- 
ing of September 7. 


‘S| Right | Declina- | Souths | gots, 
FE Ascension.| tion. Greenwich.) P-™ 
“iam. la, h. m. b.m. 
1| 11 13.9 | 6 21.3 N |12 33.4pm.| 7 8 
6| 1145.5 |2276,, 12 452.,, |70 
11 | 12 14:9 |1211 8.12 54.9 , | 6 51 
l6 | 12426 5 01,11 29, | 641 
21 | 13 89 |8258, |1 95, | 631 
26 | 13 33.9 |11 35.0 |1147, | 619 
1| 1357.3 14 23.5, |1184, | 6 6 
Venus 


is still a Morning Star, but rises later as the 
month goes ón. Like Mars, it passes from 
the Constellation Cancer into Leo, and will 
be near Regulus on the 25th of the month. 
This planet is now gibbous. The. angular 
diameter of its disc decreases from 14.4” to 
12.5”; and the fraction of this illuminated 
increases from 0.75 to 0.85. Its computed 
stellar magnitude changes from — 3.5 to 
— 3.4. 


Sa] Right | Declina- | Souths | Rises, 
eS Ascension. tion. | Greenwich.| 2 
Ax 
b. m. i h. m. h.m. 
1 8 10.5 |19 31.6 N.| 9 50.5a.m.; 140 
6 8 34.9. |18 27.2 ,, | 9 35.2 ,, 1 51 
11 8 59.2 117 9.7 ,,{ 939.7 ,, 23 
16 | 9 23.3 |15 40.0 ,,19441 ,, | 217 
21 9 47.1 {13 58.9 „į 9 48.2 ,, 2 31 
26 | 10 10.6 |12 7.7 „į 9 52.0 ,, 2 45 
1 | 10 33.9 |10 7.4 „1955.6 ,, 2 59 
Uranus. Bets 
! | l a.m. 
l h. m. o u ' h. m. h. mi. 
1 22 38.5 9 27.48. 0 Olam.) 5 15 
11 22 36.9 | 937.1, |U 15.ap.m| 4 335. 
21: 22 35.5 9 45.3,, 110 34.5 ,, 3 52 
1 22 34.2 | 9 52.8 | 953.8 ;, 10 


l Eros. | 
This remarkable minor planet whose 
orbit lies Ag ill be Ooo i S 
Earth and Mars, will be in YP ENE 
pop taees 6. me pooan i i te seri ae 
of Eros is 0.225, and 108 ‘i. on distances iz 
So that Aphelion and Prine ce the Earth” 


see Nl 
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Geeenwich Mean Time of Occultation of Fixed Stars by the Moon as seen at Greenwiob. 


‘ 1g i 

~ o S Bg ae ga ; 4 
og £ |Disappear-| Moon's ES “Sil Reappear- | Moon's (45 |% 8 
ae Star. & ance. b. |S"! oe ance. Limb. 12/2, 8 
as | i a |B a> 

a | 4 jg GaAs 

h. m. | o | o || h. m. ala 

8 |B.D. — 18° 4320 ..]|6.7| 6 21 p.m.; Dark |114 |106 i oe IE ee 
10 |B.A.C. 6292 ...... 7.0\7 8 ,, | Dark |6l j| 61 nà oe Be [ee 
"11 |p Sagittarii ...... 40/7 7 ,, Dark {114 |122 || 8 17 p.m.| Bright |225 |222 
13 |Washington 1398..|6.6| 7 59 ,, Dark | 95 |110 si a ee 
15 {B.D —7°5797 ....{6.1/ 6 52 ,, Dark |100 |134 55 p.m.| Bright |221 |248 
16 |Washington 1515.. 7.0 | 2 45 a.m.) Bright | 34 ve es Si [oats 
17 {13 Piscium...... .. {6.41450 ,, | Bright | 75 | 37 se ae oe ee 
19 |Washington 103 ../ 6.7 ee és T hae 52 p.m.| Dark |237 |276 
19 jo Piscium ........] 4.5 (10 31 p.m.} Bright | 93 |126 || 11 a Dark |221 |247 
20-21 |31 Arietis ........| 5.71/10 58 , | Bright | 89 |125 0 5a.m.| Dark |233 |263 
21 {B.D. + 14° 565 ..}7.0 ae w .. | .. | 11 54p.m.f Dark [230 |266 
22 |30BTauri ..... -| 6.4) 4 15 a.m.| Bright {136 |125 4 §7a.m.| Dark |203 182 
22 |Washington 267 ../ 6.9 ve .. | .- | 10 Op.m.J Dark |201 240 
22 |63 Tauri ........ 5.7 |10 55 p.m.| Bright {111 |152 || 11 47°, | Dark |229 269 
23 |B.D. + 162602 ..|6.9 . és Aeon a 1 4la.m.| Dark (248 279 
24 |115 Tauri ........ 5.3 | 2 22 a.m.) Bright | 83 |118 5 34 ,, Dark |266 |291 
24-25 B.D. + 1721203 .. | 6.2 |11 51 p.m.| Bright |157 |197 0 9,, Dark (196 236 
25 |292 B Orionis ....{6.5/ 0 40a.m.| Bright | 49 | 90 1 26 ,, Dark (308 349 
25 |Washington 443 ..| 6.8 sk PE e ee 2 ill ,, Dark |263 |303 
29 |155 B Leonis ....|6.5| 4 23a.m.| Bright | 83 |122 | 5 16 ,, | Dark sia 350 
orbit are respectively 1.78 and 1.13. Long-| The complete interval between the times 


gitude of Perihelion is 121° 23’. Therefore, 
since the Heliocentric longitude of the Earth 
on September 6 is 343° 20’, Eros will not be 
fer from its Aphelion, and this will not be a 
close Opposition—the nearest approach will 
be on September 21st, when the distance of 
Eros from the Earth will be about 59 
million mles. At the Opposition in 1931, 
it will approach to about sixteen million. 

The following ephemeris is for Greenwich 
midnight : — 


R.A. Dec. log. r. log. A. 
=- h. ms Sis 
Sept. 1 23 8 7 13 37.9N. 0.2183 9.8300 
» 5 23 057 13 53.5,, 
» 9 2253 50 14 0.0,, 0.2134 9.8137 
» 1d 45 56 13 59.4, 
» 17 58 28 13 52.3 ,, 0.2081 9.8057 
1» 2l 31 18 13 39.1, 
»» 25 24 37 13 20.9,, 02026 9.8064 
» 29 18 34 12 58.5 ,, 
. Oct. 3 13 19 12 33.5,, 0.1966 9.8463 


This ephemeris is said to be subject to 
corrections of 22 s.and2’.1, both subtractive. 


Mean Time of Transit at Greenwich 
of Twenty-five Fixed Stars on the 
Morata of September 1 and October 1, 


Time of Transit 

Stee, |Mag.|R.A.| Deo. sa 

Sept. 1 E 

h. MJ o u hm. 8. | 8 
y Draconis| 2.4 {17 54/51 SON.) 7 13 11.6|13.4 
nSerpentis| 3.4 |18 17) 2 55 8.1.7 35 36.1 38.4 
Vega ....| 0.1 [18 34/38 43 N.| 7 52 35.5 37.4 
¢ Aquile..| 3.0 |19 1/13 45 N.| 820 2.3| 4.6 
& Aquilæ.| 3.4 {19 21| 2 58 N.| 839 43.5 45,8 
B Oygni ..| 3.2 |19 27/27 48 N.| 8 45 43.4/45.7 
y Aquile | 2.8 19 42/10 25 N.| 9 0 39.3/41.7 
Altair.. ..| 0.9 119 46| 8 40 N.| 9 5 4.2) 6.5 
a?Capricor.| 3.8 |20 13/12 47 S.| 9 31 44.7/17.2 
@ Delphini| 3.9 |20 36/15 38 N.| 953 58.7; 1.1 
æ Oygni ..| 2.3 [20 38/45 ON.) 956 44.5/46.7 
p Aquarii .| 4.8 |20 48| 9 17 8.10 6 22.4 24.9 
¢ Cygni ..| 3.4 {21 9/29 54 N./10 27 29.6 52.1 
a Equulei.| 4.1 |21 11| 4 55 N.10 29 47.3/49.9 
B Aquarii.| 3.1 [21 27| 5 55 S./10 45 16.4 19.0 
ePegasi ..| 2.5 |21 40| 9 31 N.10 58 _8.5|11.2 
SCapricor.| 3.0 |21 42/16 29 8.j11 0 30.9 $3.5 
a Aquarii..| 3.2 |22 1) 0 42 8.1119 30.3 33.0 
¢Pegasi..| 3.6 |22 37/10 25 N.|11 55 12.2)15.0 
Fomalha’t| 1.3 |22 5330 2 8./*0 10 55.7/58.5 
p Pegasi..| Var. |23 0/27 40 N.)*0 17 34.0156.8 
Markab ..| 2.6 |23 014 47 N.|*0 18 26.6/29.5 
y Piscium| 3.9 [23 13| 2 51 N./*0 30 39.2/42.1 
¢ Piscium.| 4.3 |23 35| 5 12 N./*0 53 24.5/27.4 
a Androm.| 2.2 | 0 4/28 39 N.|*1 21 45.0/48.1 


B Pegasi. Mag. 2.2 — 2.7, 
* After midnight of Sept. 1. 


— pea 


in the last two columns is about Lh. 57m. 57s. 
decreasing. 


Local mean time of transit = Transit 
at Greenwich —9.83 x longitude in hours 
if West; + if East. 


Mean Time of Transit at Greenwich o 
Two Close Polar Stars. ; 


51 H Cephei L.C.|39 H Cephei U.C. 


Da R.A. 7h. 4m. | R.A. 23h. 28m. 
y. Deo. 87° 10'. | Dec. 86° 53’, 
Mag. 5.3. Mag. 5.6, 
h.m. 5. h.m. 8. 

Sep. 1 8 22 16.8 p.m.| *0 45 44.0 am. 
ge À 743 2.2 „ |*0 625.5 ,, 
„ 21l 7 3477 ,, |1127 6.3 p.m. 

Oct. 1 6 -3 „ | 10 47 46.3 ,, 


* After midnight of September 1 and 11. 
Algol. ' 

Approximate times of some of the 
minima of Algol (8 Persei, R.A. 3h. 3m., 
Dec. 40° 39’, N.) that will happen in Sep- 
tember are 14d. 4h. a.m.; 17d. lh. a.m.; 
19d. 10h. p.m.; 22d. 7h. p.m. 


Shooting Stars. 


No very abundant meteor displays are 
expected in September. A radiant at 
(262°, + 63°), may be active in the first two 
evenings of the month, and another in 
Piscium (348°, + 2°) from the 4th to the 14th. 
Last year Mr. Denning observed meteors 
from a radiant near è Draconis on Sep- 
tember 12, and a shower from a point at 
46°, + 42° a few degrees N.E. of 6 Persei 
on the 18th. a Andromedids (4°, + 28°) may 
be seen on September 27. 


- —— M 9 Olr 


An important aove of copper made in 
Shetland already proved gives a high per- 
centage, and half a million tons of copper 
ore are in sight. A London syndicate has 
acquired the rights over ten square miles. 


Narrower V-type Engines.—Lancia, the 
automobile manufacturer of Italy, has 
evolved a construction, recently patented in 
England, by which the width of V-type 
engines is decreased. In a twelve-cylinder 
engine, for instance, the axes of the two sets 
of cylinders do not meet at the centre of the 
crankshaft but a distance below the crank- 
shaft about equal to the length of the con- 
necting rod. The axes of the connecting rods 
at dead centres make an angle of 20 degrees, 
and the cranks of each pair of cylinders make 
an angle of 40 degrees. In this way ìt 1s 
hoped to obtain a fairly good balance. 


DRILL STEEL FROM HOLLOW 
INGOTS. 


Hollow drill steel is made by various 
methods. (1) The drilled billet with a 
filled sand-core, the general method used } 
in this country. (2) The drilled, pierced, — |: 
or the drilled and pierced billet, not sand- j- 
filled, is rolled down over a projectile or 
ball much the same as in ordinary pipe- 
manufacture. System (2) is largely em- 
ployed in Sweden. In Sheffield, England, 
the general scheme is sand-filling. 
Swedish hollow drill steel is particularly 
good and has a world-wide reputation for 
excellency. 

It does not follow, however, that steels 
made by othgr methods are not efficient, 
because they are. 


DECARBONISED CENTRES IN SWEDISH BARS. 


In the Swedish material, a peculiar 
condition is present. The hole is badly 
decarbonised by the method of manufac- 
ture and ‘the extent of this carbonisation 
varies in.bars of several different makes. 
One specimen before me shows a cross- 
section of very good-grade Swedish hollow 
drill steel totally decarbonised 1-10 -in. 
deen and the carbon varies from the 
carbon of the bar down to iron or carbon- 
Jess ferrite through another 1-10 in. 
Owing to difficulties in illumination, the 
altered structure is prominent only under 
visual examination. 


INFLUENCE OF DECARBONISED LAYERS. 


A question that seems worthy of deep 
consideration is this: Is this decarbonised 
core an advantage or a disadvantage? If 
it is an advantage, why not duplicate this 
by controlled practice and not haphazard 
means of manufacture? If it is a dis- 
advantage, then why is it that steel of this 
character has such a good reputation for 
being a good grade hollow drill steel? 
There is nothing in the steel that can be 
discerned microscopically or by analysis 
that proves it to be superior to hollow drilk 
steel of good manufacture made by 
methods that prevent decarbonisation of 
the hole. Therefore it is fair to assume 
that the decarbonised hole has a muci 
greater decarbonised rim in the hole than 
at the exterior of the bar. This probably 
may cause some wonder. I believe that it 
is due to the fact that on reheating the 
bars and rolling them through the various 


-mills the oxide is broken off the bar. 


When the bar is reheated it is subject to 
a fresh scaling, and is not affected by the 
scale already adhering to the bar, which 
in itself would set up decarbonisation. 
Therefore the exterior of the bar has to 
withstand only the decarbonisation aris- 
ing from the furnace and later the adher- 
ing scale from that heating ; whereas the - 
inside of the tube is affected by adhering 
scale at all times, adding to the decar- 
bonising effects of the reheating. The 
scale is partly reduced by the carbon in 
the bar, and as the scale is thicker the 
action is more pronounced. 


DaMPING Errect oF DECARBONISED IRON.. 


The mild steel or decarbonised iron: 
inside the hole acts as a damping effect. 
when hardening is produced. This effect 
can probably be readily appreciated when 
the fact is remembered that if a piece of, 
say, 1 per cent. carbon steel be rough- 
turned so that all decarbonisation is re- 
moved from the outside of the bar and 
this be heated up to just above the trans- 
formation point and quenched in water 
of, say, 70 deg., the bars will come out 
hardened in spots in a non-uniform. 
manner. Some places will be hard; 

* By,»Po'A. E. Armstrong, vice-president, Ludlum: 


Steel Co. (Watervliet, (N.Y., before the Americam. 
Institute-of Mining and Metallurgical-Engineers. 


” . l 


Sens, alte San Toe 
Oe ee 
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ethers will not. If a further length of 
the same steel be rough-turned and then 
-ground and polished, this bar, subjected 
the same heat-treatment and same speed 
vf cooling, will come out quite hard all 
over and not at all spotty. The reason 
for this is that the rough-turning holds 
the steam arising from the heated metal 
im contact with the water, and thus 
causes certain zones to cool at a slower 
rate than those places where the steam 
which is generated was quickly removed. 
In the case of the polished bar, there is 
nq roughened exterior to hold steam 
pockets, and the steam, as generated, 
quickly arises to the surface of the cool- 
, ing fluid and the bar is uniformly 
hardened over its entire surface. If this 
bar, which is polished, were covered with 
a thin tube, then the hardening would not 
be very pronounced underneath the tube. 
This, of course. would vary with the 
thickness of the tube and whether or not 
the tube was in good contact with the bar. 
Such a condition can artificially be pro- 
duced by decarbonising the surface of this 
polished bar. If this decarbonisation is 
carried to a fair depth, say 1-32 in., the 
bar will not be of maximum hardness 
underneath ‘the decarbonised area after 
being quenched in water. The thicker the 
‘gone the less will be the hardness, and for 
the same reasons which prevent one from 
hardening a piece of similar carbon steel 
right through to the centre when 
quenched from just above the transforma- 
tion point. Another way of saying this is 
that the speed of cooling is only fast 
enough for a certain amount of penetra- 
tio or depth of hardness. To harden 
right across the cross-section, alloy steels 
have to be resorted to, which have a 
greater lag to transformation. 


Hottow STEEL FROM Horitow-Cast 
- INGOTS. 


Hollow drill steel made by casting the 
metal around a tube and mechanically 
working the hollow ingot down to the 
Tequired size (filling up the hole with 
sand and later removing same after roll- 
ing) will have an artificially produced 
equivalent decarbonised core which will 

free from any such tendency toward 
splitting and driving in radial cracks as 
has been noticed in the photographs. The 
surface of the inside of the tube will be 
omparatively smooth, giving a uniform 
cooling rate to the inside of the bar, again 

ucing the tendency for a radial crack 

* fo start. 

One of the reasons why the carbonless 
walls of the tube of the bars made bv this 
method do not crack in manufacture is 
because the mild steel tubé is not the re- 
sult of a decarbonised steel highly im- 
regnated by oxygen and oxides and 
aving a number of microscopical holes 
where the carbon of the carbides last re- 
sided. These holes are places of weakness 
which may or may not weld up, depending 
on whether the interior of these micro- 
xopical cavities is coated from an oxide 
layer or filled with gas, either from the 

occluded in this steel or that which 
as penetrated from ‘the furnace atmo- 
sphere. Decarbonised steel is, in my 
opinion, less strong than mild steel which 
as been originally made in low carbon 
and worked down to the required size. 

The method employed by the Ludlum 
Steel Co. in the manufacture of hollow 
drill steel is to insert a high-grade low- 
carbon mild steel tube, suitably cleaned 
by sand-blast, into an ingot mould and 
cast the hot metal around the tube. We 

up the tube with’some air-excluding 
material so as to prevent oxidisation and 
scaling of the inside of the tube, generally 

using a high-grade sand for this purpose. 
The ingots are then rolled in the usual 
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way down to the finished bar. The bars 
are cut up to required length and the sand 
extracted by a special method, which is 
very speedy and extremely effective. 


SEGREGATION IN Hottow-Cast INGors. 

Segregation is a thing which must hap- 
pen in all steel solidification, and this is 
responsible for a certain mechanical weak- 
ness in the finished bar. If the segregation 
can be so located as to have very little 
mechanical effect, it would be desirable to 
make the ingots in that manner. 

Casting hollow ingots by the tube 
method is particularly fortunate in this 
respect. As the segregation which 1s 
bound to occur will be concentric with the 
hole and its maximum occurrence is about 
midway between the exterior of the ingot 
and the tube wall, this area is very large 
in circumference, comparatively speak- 
ing, and the segregation is comparatively 
small because the distance between ‘the 
tube and the ingot mould is small. This 
thin layer of segregation will be most 
noticeable at the top of the ingot. It can 
have no effect, or at most very litle effect, 
upon the bar, as the segregates do not, 
under any circumstances, creep through 
to either the exterior or the interior wall 
of the ingot. Segregation is not removed 
at all in the pierced billets from solid 
ingots and is only very indifferently re- 
moved in the case of the drilled billet. 
Furthermore, even if segregated impurities 
are removed by using only the butts of 
the ingots, and drilling the billets, there 
is still carbide segregation to contend 
with. This will run in straight or nearly 
straight lines, parallel with the wall of 
the ingot or the line of freezing. 

The inside of the hole of a drilled billet 
must, therefore, necessarily be the weakest 
place in the billet, resulting in a weak 
bar. Progressive fracture is easily started 
from one of these many sources of weak- 
ness. 


INFLUENCE OF CRYSTAL SIZE ON QUALITY 
' OF STEEL. z 

Crystal size is of great importance. In 
a general way the smaller the ingot the 
better the steel. With a small ingot, the 
crystals are not very large, the crystallites 
or colonies of crystals not very far-reach- 
ing and the speed of cooling from the 
liquid to the solid state fairly rapid. 

a 24-in. ingot, for instance, the 
crystallites are likely to be quite large 
and likewise the individual crystals form- 
ing them. Crystallites are also apt to 
have a uniform direction for quite con- 
siderable ‘distances, depending entirely 
upon the temperature and speed of cool- 
ing. If the steel is cast hot enough and 
quickly enough, a fractured ingot will 
show a complete diagonal structure, the 
crystallites growing eut like columns until 
they touch onè another, leaving room for 
no equi-axed crystals in the centre of the 
ingot. If the temperature is lowered, the 
equi-axed zone is larger, and the pine tree 
growth, which is the crystallite formation, 
is less. 

A small ingot, although capable of pro- 
ducing a very high-grade steel, is very 
prone to this columnar structure, even 
though the temperature of casting be kept 
down, and there comes a time when the 
ingots are very small, say, 2 in. square or 
round or whatever shape is desired, when 
it is almost impossible to cast the steel 
in such an ingot without producing pine- 
tree growth, complete to the centre, and 
an ingot which is therefore known among 
workmen *as ‘‘scorched.”” An ingot of 
about 7 in. size can be cast so that it is 
auite free from excessive pine-tree growth. 
Crystal formation, however, will be larger 
in a 7-in. ingot, cast solid, than where th- 
7-in ingot is cast with a tube in 
it, as in the latter case one has 
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all the advantages of a 2-in. square 
ingot with none of its disadvantages—the 
sandloaded core takes up the heat and 
prevents crystallite growth, besides pre- 
venting the formation of large crystals, , 


_ The speed of cooling after solidification 
is slower in the ‘hallow ingot than it is 
in the solid ingot, therefore the ‘granula- 
tion, which takes place after the crystals 
have formed from the liquid metal, is apt 
to produce larger grains than in the solid 
ingot. This is not a detriment. The 
original crystal size is of much more im- 
portance. The size of the grains due to 
this granulation constantly varies in re- 
sponse to mechanical work and subsequent 
heat treatment. 


I have found that the size of the grains 
arising from the granulation of the crys- 
tals does not grow larger than the size 
of the original crystal. Instances arise 
and should be carefully noted where the 
crystal boundary is broken and two crys- 
tals will appear merely because the 
solution potential of both crystals are the 
same, and therefore etch uniformly to the 
external boundary of the two crystals. 
This is more noticeable when these adja- 
cent crystals thave approximately the 
same orientation. 


Results appear to show conclusively 
that the casting structure remains in the 
finished bar. The analysis of one samplé 
is: Carbon, 0.90 per cent. ; vanadium, 0.25 
per cent.; manganese, 0.30 per cent. This 
steel was heated to 1,340 deg. F., a tem- 
perature just about its known transforma- 
tion point, held for some time and then 
quenched in water. The piece was 1} in. 
round, made from a 7-in. square ingot, 
having a very fine structure in the broken 
fracture, extremely tofNgh and, generally 
speaking, a very fine piece of steel, and 
for the tool for which it was used it gave 
some extraordinarily good results. I be- 
lieve that this piece of steel, generally 
speaking, will not have a crystal larger 
than the governing boundaries of-the crys- 
tal from original casting. Naturally the 
crystals in this cross section, which is at 
90 deg. to the direction of rolling, will be 
smaller in that direction than when 
originally cast, although their total 
volume will be approximately the same. 


Another piece of èin. square steel | 
which was rolled out of a 10-in. ingot 
is a high-alloy steel and particularly 
prone to the formation of long crystals, 
meeting others along the diagonals of the 
section. During the mechanical work the 
crystal formation has become somewhat 
distorted. The structure of the bar, as 
seen by a fresh fracture, shows this piece 
of steel to have a very fine grain; the 
polished surface etched in the ordinary 
way shows the grain size to be small. The 
crystal size is not clearly defined at first, 
but on prolonged etching the crystal 
structure of the ingot is clearly shown, 
while the grain outlines arising from the - 
granulation of the crystal have been en~, 
tirely obliterated. However, the inherent 
weakness of this steel has been laid bare 
by the prolonged etching with weak acid. 
This bar is obviously weaker along the 
original diagonals. All the steel will 
show the original form in the. same 
manner, no matter how far the working 
may be carried down; some steels have 
their crystalline structure more readily 
disclosed by prolonged weak-acid etching 
than others. It has often been noted that, 
one bar of steel out of heat, or a part of 
the heat, will give very muoh’ better phy- 
sical results than another bar from the : 
same héat or out of a different heat,. and ; 
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this is to a very large degree due to the 
crystalline formation in the ingots. 

' Hollow drill steel made from a hollow 
ingot according to our method is, there- 
fore, a little safer to use when overheat- 
ang has to be contemplated as a possi- 
bility, as the ultimate grain growth will be 
less than a similar sized ingot cast solid, 
for- the simple reason that the crystals 
were originally smaller. I do not want to 
infer that hollow drill steel sa made can 
be overheated, and that then the steel will 
give the same satisfaction as if it were 
- not overheated. I am merely contending 
that it is slightly less harmful, the reasons 
being as given. > 

Surface weakness as shown by seaming 
and checking on the exterior when. work- 
ing the bars of hollow drill steel, ar by 
cracking in hardening, is in some Measure 
due to the surface stresses of the ingot 
when cast. We-have found out that the 
temperature of the ingot mould or speed. 
of freezing of the exterior of the ingat 1s 
of very great importance in this direction, 
-and much seamy and cracked steel can 
be laid directly against a too quickly 
cooled skin. Ingots that are turned or 
milled all over will not seam very much. 
in working, in fact they are practically 
free from seams, whereas an ingot rolled 
without a preliminary. machining opera- 
tion is full af seams and cracks, some long 
and some short. 

It has generally been said that these 
short seams and oracks in the surface of 
the bar are the result of elongated depres- 
sions in the surface of the ingot and that 
if an ingot is cast very smooth it should 
apparently give less surface defects. This 
is in some measure true, but an ingot cast 
very hot and having a very smooth skin 
will crack and seam very badly in the 
mill. The surface ‘of an ingot poured very 
cold which is very crinkly, due to the low 
temperature of the metal, will seam just 
as badly. The cause of the cracks and 
seams in one is not the cause of the cracks 
and seams in the other. 

Rough spots on the surface of the very 
slowly cooled ingot, are elongated by 
mechanical work; roughened places con- 
tinue to be pressed together, hence seams 
and cracks in cold poured metal. In in- 
gots cast very hot the pine trees of crys- 
tallites are separated by planes of great 
weakness at about 90 deg. to the surface 
of the ingot. These in themselves will 
cause cracks, the ingot then ‘being known 
as tender. To draw the happy mediuia as 
a basis of our consideration and forgetting 
extremes, which are really of no moment, 
when comparing dn ingot cast moderately 
hot so that it is not troubled with den- 
dritic structure and an ingot cast some- 
what cooler and having about the same 
smoothness of surface, there is practically 
no difference in the amount of seaming 
and cracking, provided the ingot mould in 
both cases is cold, or nearly so. If the 
4ngot mould is warm, or thinner than 
usual, there is less surface strain on the 

' resultant ingot and for similar surfaces 
there are less seams. Ingots cast with a 
tube in them seem to be freer from these 
surface stresses and the resultant billets 
do not have to be chipped or ground nearly 
so much to produce a bar free of seams 
and cracks. 

INTERNAL STRESSES. — 


The smaller the ingot the less will be 
the tendency for surface seams or cracks 
which may or may not develop. Those 
that do not develop may be thought of as 
location of inherent weakness. Steel will 
shrink about 3-16 to 4 in. to 1 ft., and 
the steel as poured into the ingot mould 
will immediately freeze and contract to, 
say, one-half of the total shrinkage, As 


the inside of the ingot begins to cool at a| are more than three hundred genera which | 
later time, the solid surface is trying to | contain one or more species that are know. 


maintain a larger area than is demanded 
by the lower layers. The exterior of the 
ingot must then be crushed or the walls 
sink in, in which case it is under tension 
in. a direction normal to the surface. I 
the ingot mould wall is cancave the ingot 
when cooling will- come practically 
straight, therefore the surface of the ingot 
must be under tremendous compression 
and just beneath the skin of the ingot o1 
the depth of the first frozen-layer the steel 
must be under tension, being held under 
constraint by the outermost layers, already 
in -high compression. When the ingot is 
reheated it does not completely remove 
these strains, and when subjected to 
mechanical work the ingot will proceed 
to “let go’’ in various places—an action 
which will readily be conceded as being 
responsible in some measure for seams, 
cracks and defects under construction. 
The smaller the ingot the less the actual 
amount of shrinkage. 

In a hollow ingot cast by the tube 
method the hole is increased in diameter 
by the freezing. The mild steel tube when 
heated up to the high temperature im- 
parted by the cast metal is.enlarged and 
continues to be enlarged until it reaches 
a maximum temperature. It then shrinks 
while the ingot cools, thereby relieving 
the exterior surface of the ingot from 
cracking, or having as much strain as a 


-solid ingot. The mild steel tube will 


withstand this movement without giving 
way, whereas an ingot cast hollow without 
a tube will not be very good, since the 
inside of the wall of the tube would be 
first under tension and then compression, 
and the metal would withstand these com- 
plex forces less well. 

_ The tube method of making hollow 
ingots for the manufacture of hollow drill 
steel is a decided departure from the old 
methods, and the logic of it seems to.show 


that the resultant hollow drill steel should | 


be superior to that made by the older 
method. Tests made by the Ludlum Steel 
Co. to date show that such is the case; 
whether or not our premises are accurate, 
we believe that hollow drill steel made this 
way will withstand alternating stresses 
better than anything that has yet been 
produced of similar analysis. The reasons 
why we believe the tube method of hollow 
drill steel manufacture is superior to the 
older methods are :— 

1. Greater freedom from external and 
internal straining. 

2. Because of the inherent 
size. 

5. Absence of harmful segregation re- 
ue in weakness of the wall of the 

ole. 

4. Less liability for the steel to crack in 
the inside of the hole during forging or 
hardening. 

5. Toughening effect, arising from the 
mild steel wall of the hole limiting the 
intense hardening on quenching. 
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CAN WE SYNTHESISE ANIMAL 
LIGHT FOR INDUSTRIAL USE? 
In an interesting article in the Scientific 

American, entitled ‘‘ What Makes the 

Glow-Worm Glow? ” Mr. William Crowder 

makes the rather startling but, surely, not 

hopeless, possibility of artificially pro- 
ducing the light of phosphorescent animats 
for industrial use. He points out that 
contrary to the popular opinion the 
peculiar property of emitting phosplores- 
cent light is by no means a rare one or con- 
fined to a narrow range of individuals. In 
the Animal Kingdom, in groups ranging 
from the Protozoa to the Vertebrates, there 
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to be phosphorescent. By far the great 
majority are those forms which live in the’ 
sea. Of thése, perhaps the best known are , 
Noctiluca, a microscopic animal w 
causes the phosphorescent light in the 
wake of a vessel; jelly-fishes, which pro- 
duce flashes of light when colliding with a 
boat or struck with an oar ; marine worms 
and small crustaceans. _ i 


As may be suspected, from their higher 


development, the fishes which inhabit the © 


deep sea contain types which have the - 


luminous organs specialised in a manner 
well-nigh perfect in their arrangement. 
The complexity of these organs may be 
understood when it is stated that in some 
individuals they function somewhat after 
the fashion of an eyeball; that is, they can 
be rotated to direct the light, or turned 
completely to shut the rays off. In others 


here is an apparatus similar to an eyelid aP 
which acts as a curtain by which the light . 


can be shut off or turned on at will. Itis 
significant that those fishes distinguished 
by these extraordinary organs spend their 


entire lives at great depths far below the © 


point penetrated by the light of day. 


Of the land forms perhaps the most 


familiar phases of luminescence are to be | 


and their larval 


found in the fireflies 


young, the glow-worms. From the preced- __ 


ing statement it is evident that the ‘‘ glow- 
worm ”’ is not a worm ; neither is its cousin _ 
the “glow-worm ” of Europe, so often met 
with in prose and poetry. The latter 1s 
merely the wingless female of a Lamprid 
beetle. In fact, all fireflies belong to the 
Lampyride, a name derived from a Greek 
word which means “to shine.” It may 
surprise some to learn that this sub-family 
has more than fifteen hundred species of 
fireflies; and two hundred and thirty of 


r 


these, distributed among forty-two genera, __ 


e 
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are from the United States alone. 
To what purpose many light-producing 
animals are endowed with this remarkable 
power is open to much conjecture. Where 
an apparently valid reason can be asoribed 
in some instances, the same cannot be 
maintained in others. Thus, for instance, 
in fireflies, this function was presumed to 
enable the sexes to identify each other in 
the darkness of the night, at which time 
their activities are greatest. If this be 
true, why, in the case of those species 
where the female is wingless, does the 
male emit light? Her inability to approach 
surely would seem to indicate that 
flashing of his lantern avails him 
nothing. 

Another instance of the purposelessness 
of this power is to be found im those 
abyssal types of crustaceans which are 
totally blind. In this connection, how- 


| ever, it may be mentioned that these sight- 


less creatures are devoid of complex photo- 
genic organs ; their phosphorescence being 
due to a luminous secretion. 

Again, certain deep-sea prawns were 
recently found whose luminous organs 
lighted only the gill cavities of the animal. 
What function they perform for the benefit — 
of the owners, located as they are, impos- 
sible of shedding any external light, defies 
speculation. 

Perhaps the most intensely luminous 
animal for its size is the small marine 
ostracod crustacean, Cypridena hilgendorfi. 
So powerful is the light.from this creature _ 
that one part of the luminous gland in one 
billion six hundred million parts of water — 
will give a visible glow to that medium. 
If a man possessed an organ which gave 
the same proportionate volume and- Ma4 
tensity of light as in Cypridena; he could 
illuminate the area of a fair-sized city. 
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‘Jt has long been known that many fats, 
etherjal oils, and alcohols emit light when 
these. substances are slowly combined with 
oxygen at certain temperatures. With this 
bint it was inevitable that phosphorescence 
m organic materials could be produced 
artificially and in a way that would bear a 
close analogy to the principle involved in 
the organs of light-producing animals. 
Therefore the ‘‘ pyro experiment ’’ became 
_aclassic achievement in this direction. 


Pyrgallol, an organic compound of 
vegetable nature, is commonly known 
through its use as a developing reagent in 
photopraphy. If pyro or gallic acid and 
hydrogen peroxide be mixed with the 

juice of any ordinary vegetable, such as a 
potato, turnip, etc., a decidedly phos- 
phorescent light occurs. Now. as pyro is 
noteworthy for its property of combinin 

- with oxygen, it is at-once apparent that 
what takes places here is a process of 
oxidisation. It is remarkable, neverthe- 
less, ‘that although many compounds can 

be oxidised by a peroxide mixture, so far 
as known only pyro and gallic acid will 
oxidise with the production of light. 


Thi next step in these most interesting 
experiments was taken with the photo- 
genio organs of the animals themselves. 
Of all the light-producing animals, per- 
haps none has lent itself more to inquiry 
than one of our commonest fireflies, 
- Photuris pennsylvanica. 

Dissection of this insect shows that the 
photogenic organ consists of thin layers 
of light-coloured transparent tissue which 
overlie a deeper and opaque region. The 
function of the former seems to be for the 
transmission of the light, and the latter 
_. is both a reflector and the fuel generator, 
for intimately connected with this area is 

a network of air-tubes, nerve terminals, 

and the glands which secrete 'the globules 

of luminous compounds. These com- 
- pounds have been separated in the labora- 
- tory and have been found to consist princi- 
pally of two substances which are termed 
“luciferin ’’ and ‘‘ luciferase.” 


= It was formerly believed that, since 
phosphorescence took place on the oxidisa- 
tion of oils in alcoholic solutions of an 
alkali, the material which was oxidised in 
photogenic organs consisted of fat 
droplets; but since the separation of luci- 
ferin and luciferase, neither of which can 
‘be aeduced by such fat solvents as ether, 
benzol, etc., it is, of course, now known 
that such is not the case. Of the two 
substances luciferin is the more stable. It 
will withstand long continued boiling, and 
will remain unimpaired in its light-pro- 
ducing quality for months. Furthermore, 
after it is oxidised it is converted into 
“oxyluciferin,’ and this latter product 
can in turn be reconverted into luciferin. 
Luciferin, however, will cxidise with light 
production only in the presence of luci- 
erase. Luciferase, on the other hand, is 
very unstable and deteriorates rapidly. 

It will, of course, be obvious that the 
presence of oxygen is necessary in order 
that luminescence in the photogenic organ 
can take place. Therefore, we may with 
great probability determine by inference 
just what takes place during the flash of 
the firefly’s lantern. As the insect has 
stored in the glands of its organ a supply 
of both luciferin and luciferase in a com- 
bined form, there is always maintained 
+ more or less steady glow due to the 
oxidisation of the luciferin in contact 
with the ordinary oxygen absorbed from 
the air and the oxygen normally contained 
in the tissues. When the moment of the 
flash occurs there is an accelerated pro- 
duction of luciferase, during the combus- 
tion of which it is rapidly used up, and 
by a respiratory process the air-tubes 

_. food the photagenic cells with a copious 
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supply of oxygen, no doubt operated 
under pressure. 

Exhaustive tests with the bolometer and 
the spectroscope have shown that the light 
of Photuris, unlike our artificial ilumin- 
ants, contains no heat rays and no light 
rays extending into the infra-red or the 
ultra-violet. That is to say, it is what is 
termed a “cold light” and that the only 
light rays which are emitted are those 
which are visible to the eye. In this re- 
spect, as an illuminating device the ligh't 
of the firefly is tremendously greater in 
efficiency than any artificial light yet con- 
structed. How great this efficiency is will 
be seen when the comparative values of 
some of our modern illuminants are given. 
In a photometric curve worked out some 
years ago it was found that the efficiency 
of the carbon glow lamp was 0.43 per 
cent.; the tungsten lamp, 1.5 per cent. ; 
whereas the firefly had an efficiency of 
99.5 per cent. It is evident, then, that 
our most efficient artificial light is not 
more than 4 per cent. as efficient as that 
of the firefly. 

A natural question here arises as to 
whether the light of phosphorescent 
animals can ever be artificially produced 
in a way to make it available for domestic 
and industrial use. To dismiss with con- 
tempt the possibility of synthesising 
animal light would ill become anyone who 
has seriously reviewed ‘the achievements 
of the past century. And confidently to 
anticipate that at no long distant. date 
this will be accomplished would be neither 
vain in the man of science nor pre- 
sumptuous in ‘the layman. 
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A SIMPLE INSTRUMENT FOR 

PROJECTING THE SOLAR DISC.* 
By A. F. MOLER. 

A non-achromatic telescope for direct 
visual observation is generally rather an- 
abomination, though there are uses to 
which it has been, afid may still be, use- 
fully applied. However, I have found by 
experience that if constructed for the 
definite observation of the sun by projec- 
tion it will give results quite comparable 
with those to be obtained by the use in a 
sped way of a very much more costly 
te . 

The first essential is to use a lens of 
fairly long focal length and relatively 
small aperture. Such a lens may be ob- 
tained from any good optician for a trifling 
sum, being simply a spectacle lens of about 
45 in. focus, finished to a circular shape 
instead of the usual ellipse ; when so made 
it will have a: diameter of about 14 to 
14 in. This lens is to be mounted like a 
telescope objective in one end of a tube 
about 40 in. in length. The tube may be 
of any material or manner of construction 
found most convenient by the maker (as 
tin, wood or rolled paper): but I suggest 
the employment of two or three of the 
tube-like cases of carton used for mailing 
calendars and pictures. Two of these put 
together by a slightly larger one forming: 
the central portion and overlapping the 
others, form a tube extremely light, won- 
derfully rigid for the quantity of material, 
practically quite straight, and inexpensive. 
It being of great importance that the lens 
shall be centrally placed in the tube and 
square to the optical axis, I suggest to the 
would-be constructor to mount it in a short 
piece of brass tubing having a shoulder 


- 


glass, the latter being secured in place by 
a ring of flattened spring-brass wire or in 
any other convenient way. Ifthe amateur 
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turned square to fit the ground edge of the |’ 


p 
* From the Journal of the Royal Astronomical 
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workman have not facilities to construot 
such a mounting, the optician would 
probably furnish it along with the lens for 
a small additional charge, or a tube of staff 
smooth paper might be substituted, but 


‘the brass tube would be best. I may say 


here that the inside of the tube and the 
lens mounting should be coated with dee 
wit 

ink and applied with a swab of parang 


tremity opposite to the object glass. For 
focussing, a tube about ł in. aperture and 


focussing tube should 
thin brass tubing, such as may 
secured from a maker of electric light or 
gas fittings; or it may be that a short 
draw-tube from a small telescope 1s avail- 
able. If neither of these can be readily 
had, the focussing tube may be con- 
structed from a sheet of stiff white paper 
rolled round a ruler and secured at the 


“first and last wrappings with a little thin 


glue, the intermediate layers being better 
without any adhesive application. If such 
a draw-tube be made, care must ‘be taken 
to have it quite straight and of uniform 
external diameter. The focussing tube, 
whether of brass or paper, is to work in a 
cloth draw, that is, a band of smooth, 
fairly thick woollen cloth encircling the 
draw-tube once, tight enough to hold 1¢ 


steady, but not so tight as to prevent 


smooth fooussing. The ends of the cloth 
band are not lapped but sewed together 
with a few stitches. An ‘‘eye-end’’ may 
then be built round the cloth ring and: 
draw-tube by wrapping round them a band 
of paper-strip till large enough to fill the 
end of the body-tube wherein it may then 
be secured with glue. the maker has 


-access to a lathe, a wooden end may be 


turned, having a _ central aperture in 
which the cloth ring may be glued. The 
projector may be a plano-convex dens of 
about 14 in. focal length, the essential 
point being that ats diameter should be 
greater than the solar image formed in the 
principal focus of the objective, which 
image in the case I have stipulated will 
measure about 9.6 mm. or 0.393 in. A 
better projector would be the pair of lenses 
forming the ocular in the erecting eye- 
piece of any small pocket telescope, or the 
low-power ocular of a small microscope 
would give a-good result. Needless to say, 
the draw-tube and eye-end- should be 
blackened inside. e: 

The complete instrument 18 intended for 
use at an open window or similar place, 
the image formed by the objective and 
magnified by the secondary lens or ocular 
being projected on a sheet of card placed. 
behind at a distance where the magnified 
solar image will have a diameter of 7 in. 
or so. This card screen may be con- 
veniently held in place by two thin strips 
of flexible wood fixed to the body by wire 
rings and opened out to take the screen 
between them, its edges going into notches 
cut in the strips. In practice I have found 
no difficulty in holding the projector 
steady by resting it against the window- 
sash or side of the window-frame. If de- 
sired, it might be mounted between two 
laths nailed top and bottom to small 
provided with pointed nails 
arranged to fit holes made to take them 
in the bottom of thè raised sash and the 
window-casing below. The window blind 
should be drawn down and the rest of the 
window darkened so far as may be com- 
venient’ by drawing the curtams er, 


} 
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~ 
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Hill (near Florence), and the universe will ° 


or attaching below the ‘blind a sheet of 
paper with an aperture through 
which ‘the body of the projector is passed. 
It is not essential to make the room quite 
dark, only necessary that the projected 
disc shall be in strong shadow. Should 
outstanding colour prove objectionable, 
the aperture of the objective may be 
reduced by an external diaphragm. 

With a projector of the kind described, 
all the principal facts relative to the sun 
may be readily demonstrated and shown to 
several persons at once. Due attention 
being given to focus and appropriate size 
of the projected disc, sun spots with their 
umbre and penumbræ will be clearly seen 
whenever spots exist on the sún’s surface, 
the foreshortening of the groups near the 
limb and their spreading out as they ad- 
vance towards the central line being an 
obvious fact. The facule lying around the 
spots will be detected as well as those often 
occurring near the solar limbs. The 
darkening of these latter regions as com- 
pared with the central part comes out dis- 
tinctly, proving the existence of an absorb- 
ing layer surrounding the great luminary. 
The mottling of the sun’s surface may 
often be distinguished. The solar rotation 
may be clearly. demonstrated and its 
period approximated by continuous 
regular observations. With a sheet of 
paper ruled in small squares we soon 
arrive at some idea of the vast dimensions 
frequently attained by sun-spots. The 
varying apparent diameter of the sun at 
mid-winter and midsummer may be proved 
by circles drawn to coincide with the pro- 
jected images at those seasons. At the 
times of solar eclipses observations of 
special interest and even of utility may be 
made. These and other facts which will 
suggest themselves to the user all came 
within the scope of the very simple end 
inexpensive apparatus I have described. 
Of course, fine details are never seen as 
well by projection even with a'fine refrac- 
tor as by visual observation ; but, speak- 


tail, with the operator lying prone or 


propelling power. 


type of screw flying machine—the heli- 


details, His remarkable codex 
“ Treatise on the Flight of Birds ” is full 


justable tails and the various kinds and 
alighting before and against the wind. 
The sketches of the position of the body, 


flight and their successive 


motion picture camera, 


gineer, for the science, 
one of the 


achieved: 


not recognised by 
problems even, to-da 
sised by students of 


ing from experience, I can say that the only reach fruition when attention be- 
images projected with the instrument of i j 
which I have spoken do not fall very far unsided by ote rated om human flight 


short of those similarly yielded by a good unaided by external power. 


: : We cannot resist the temptation to add 
achromatic of 3 in. aperture. just one more observation, which would 
a >20e—<— seem to afford a definite indication that 


LEONARDO DA VINCI AND 
ARTIFICIAL FLIGHT.* 


In no other direction did Leonardo da 
Vinci show such a combination of the 
extraordinary powers he possessed of 
scientific research, acute observation and 
mechanical ingenuity. Without the in- 
ternal-combustion motor we have to-day, 
aviation would be just about where he 
left it, with the possible exception of the 
work done on gliders by Chanute and 
Lilienthal.. 

If we were to go into the details of his 
observations en the flight of birds and 
every creature that flies, his researches 
and investigations on wind pressure, 
shape of wings, balancing, etc., the de- 
sign and suggestion for flying machines, 
with the wealth of details of construction 
of wings and tails and operating mechan- 
ism as revealed in his numerous sketches 
and notes, we should take up for this de- 
partment alone of Leonardo's activities 
the time for several addresses, 

We find. illustrations and some text 
notes for flying machines. with two and 
four wings, operated by one or more per- 
sons working together or in relays, using 
the arms and legs or both with the head 
and-neck operating the steering gear or 


an important observa 
that the movement of 


eddies.’’ 
phenomena of air ridges and “air holes,” 


aeroplane. 


Leonardo did actually 
flights, although there is some evidence 
that he did make some attempts, and like 


ridicule for it. We have an early refer- 
ence in a contemporary work by Gerolamo 
Cardano (1501-1576) ‘‘ De Subtilitate,” in 
which, referring to “ The excellent arts 
which are hidden,” he says in reference 
to artificial flight: “It has turned out 
badly for the two who have recently made 
-a trial of it. Leonardo da Vinci, of whom 
I have spoken, has attempted to fly, but 
he was not successful; he is a great 
painter.” 

In one of his notes, Ms ‘‘Codice Sul 
Volo Degli Uccelli,” Fol 18v, the great 
master says: “The first flight of the Big 


* From a paper by John W. Lieb, in the Journal of $ : 
Institute. -t Bird will take place from the lofty Swan 


the Franklin Institute, 


standing vertically and with and without 
spring motors as the main or auxiliary 


- We also find interesting sketches and a 
notable description of an altogether novel 


copter—which permits an almost vertical 
ascent, and a sketch, the first known ap- 
pearance, of a parachute with descriptive 
or 


of the most accurate and careful observa- 
‘tions on bird flight, with discussions and 
experiments on the sustaining power of 
the air, and the part which the adjust- 
ment of wings and their flexing, the ad- 


shapes of feathers take in the operations 
of gliding, soaring, balancing, rising, and 


wings and tails of birds and insects in 
ositions and 
warping of the wings show a keenness and 
accuracy of observation all the more re- 
markable in the absence of that most effi- 
cient modern aid to similar studies—the 


Leonardo’s pioneer work in the field of 
aviation would alone entitle him to the 
highest place as a scientist and en- 


he displayed in his endeavour to solve 


artificial flight, even though he may have| 
The 
lay dor- 


The im- 
portance of these marvellous records is 
students of aviation 
, although empha- 

Leonardo like 
McCurdy, Beltrami,’ and others, and will 


he must have actually flown, for other- 
wise he could hardly have been aware of 
ion when he says 
the artificial . bird 
should be “ above the clouds in order that 
the wings be not damaged, and that the 
danger from sudden gusts of wind be 
avoided, as in valleys there is always a 
gathering of the winds and of whirls and 
This is the now well-known 


a comparatively recent rediscovery as a 
result of the practical development of the 


We have no positive knowledge that 
accomplish any 


many others after him, was exposed to 
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be filled with its praises, and the nest 
whence it sprang will be filled with eter- 
nal glory.” 
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SCIENTIFIC NEWS. 


i a — | 
A telegram from Asmara (Abyssinia) re- 
ports an earthquake in that region, which 


was particularly severely felt at Massowa’ 


and the surrounding country. Four 
people ‘were killed and a score injured, 
while several houses collapsed and others 
were damaged. Further victims are re- 
ported in other localities. Massowa is the 


capital of the Italian colony of Eritrea, © l 


and a place of exchange for the products 
and merchandise of Abyssinia and the 
Soudan and those of India and Europe 

The Société de Chimie Industrielle is 
holding an important congress of applied 
chemistry in Paris from October 9 to 12 


next.. The proceedings will be divided: 


among numerous sections, including one 
relating to photographic manufacture. A 
series of visits to works is being arranged 
and also an exhibition representing all 
branches of industrial chemistry, in 
which the majority of French firms will 
take part. 
tainable from 49, Rue des Mathurins, 
Paris. 


Sir Frederic Kenyon, Director of the 
British Museum, in his presidential 
address to the Museums Association last 
week, emphasised the importance of 
separating the collections so that the 
public should not be overwhelmed by too 
crowded a display of objects. That way 
lay headaches and boredom. Even the 
more serious visitor, who confined himself 
to a few departments, lost much of his 


time and dissipated much of his interest 


in wandering through long galleries, not 
knowing which were the objects most 
worthy of his attention, nor where to find 
them. They needed to exhibit not more, 


o f 
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Further information is ob-œ 


but less, and to make that less more in- ` 


telligible. 


Experiments are being made at Water- 


loo Station with samples for a new system 
of light signals for both day and night 
use. So far the sample most favoured has 
been the three position light signal sys- 
tem. This consists of ten electric lamps 
mounted on a ‘blackboard. ‘The lamps 
have a small filament placed in the focus 
of a dioptric lens made of white glass en- 
closed in a green-yellow tinted glass outer 
cover. Itis found that the rays emerging 
from this tinted coloured glass have æ 
greater penetrating power through fog 
than white light, and can easily be seen 
at a distance of over 1,000 yards in bright 
sunshine, although the candle-power of 


the electric lamps is comparatively small. 


Only four of the ten lamps are used at one 
and the same time, four horizontal lights 
indicating ‘‘danger,” four  slantwise 
“ caution,” and four vertical ‘‘ clear.” 


The Manchester Steam Users’ Associa- 
tion has issued a pamphlet by its chief 
engineer, and appendix, which is being 
sent to, those of its members who have 
fitted o11 burners during the recent strike. 


Seeing that some danger is associated l 


with the return from oil to coal firing, it 
has been deemed desirable to draw special 
attention to this point in the pamphlet. 
The appendix contains a summary of our 
experiences with oil burners 
strike period. Much disappointment has, 


-as a rule, been caused by the inefficiency 


of oil burners; for, in spite of the higher 
calorific value of oil over coal, most works 
found,that they jwere using the same 


during the. 
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weight of oil vas of coal, and that the 
‘x power of their boilers was reduced. In a 
Tirgo aitttaher of cases improvements were 
effected by removing the firebars and 
j fitting brick screens. On the other hand, 
when everything was done to attain eff- 
ciency, the oil flame temperatures rose to 
such heights that they melted the brick- 
| work, A few remarks have been added 
on the principles of oil combustion, 
ial stress being laid on the necessity 
of warming the oil and imparting to it 
a high velocity. 

An original Arkwright spinning jack, 
used in the manufacture of cotton, the 
only known specimen in existence, has 
bean, discovered at Kington, Hereford- 
shire, and purchased by the Science 
Museum, South Kensington. It formed 
part of the stock-in-trade of the late Mr. 
John Lacy Swain, of Swain’s Mill, King- 
ton, and it is believed has been in tthe 
Swain family for at least 150 years. The 
< jack contains 48 spindles, and is operated 
. by hand with a 5-ft. wooden. flywheel. 
from the same mill the Museum has also 

mired a specimen of a spinning jenny 
and a single blanket loom. Richard Ark- 
wright, the inventor, was known in 1752 
in Preston as Dicky Arkwright, the barber 
in the cellar. After spending much time 
in an attempt to solve perpetual motion, 
he evolved an automaton spinner, and in 
1768 he completed the model of a machine 
: for spinning cotton-thread. 

A firm of chemists of Cambridge, 
Massachusetts, according to a correspon- 
dent of The Times, have succeeded in 
manufacturing a silk purse out of a sow’s 
ear. They admit that it is not yet a 
commercial proposition, - but sufficiently 
complete and substantial to demonstrate 
the fallacy of the ancient proverb. Hav- 
ing discovered that the silkworm manu- 
factures its product by exuding from tiny 
ducts in its head two kinds of viscous 
liquids which combine under the action 
of air to form the silk thread, the 
chemists set to work to find a substiinte 
for the process. One of the liquids 
secreted by the worm is somewhat in the 
nature of glue. The sow’s ear has also 
many of the natural elements of glue, 
which the chemists succeeded in extract- 
mg. This substance was subjected to a 
. process of refinement, and a fine thread 

_ - was drawn possessing all the desired soft 

feling of silk. After treatment to m- 

crease the strength of the thread it was 

woven on a small handloom into a smail 

hey of fabric which was made up into a 
inutive but authentic purse. 


-A licence has been granted by the Secre- 
tary for Mines to the Oilfields of England, 
Limited, to search and bore for petroleum 
in a specified district near Newark, Notts. 

_ dhe period is for two years. It is pro- 
vided that : “ The licensee shall not in any 
advertisement, prospectus, or document 
published or issued by it make any state- 
ment directly or by implication that his 
Majesty’s Government or any Department 
thereof have expressed any opinion as to 
whether the said area is, from its geologi- 
tal formation or otherwise, one in which 
petroleum is likely to be obtained.” 


An inquiry was made in the Manchester 
Guardian a fortnight since as to the 
method of calculation adopted by Toplady, 
the author of the hymn ‘‘ Rock of Ages,” 
m his conclusion that a person of eighty 
might find 2,522,880,000 sins to the debit 
of his account. The method, as another 
correspondent has pointed out, is simple. 
Toplady assumed ‘that, “as we never, in 
the present life, rise to the mark of legal 
sanctity,’ it was ‘fairl~ inferrible that 
our sins multiply with every second of our 
sublunary duration.” One sin per second 

‘for eighty years gives Toplady’s total 
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exactly. Though a narrow-minded man in 
some things, he took too broad a view of 
human fallibility to* trouble his head 
about details such as ‘conscious exist- 
ence.” “A state of sin’’ to him took no 
account of whether the sinner was asleep 
or awake. But there was one point that 
he overlooked. He forgot that in a period 
of eighty years every fourth year is.a leap 
year, so that: he should have added 
another twenty days’ sins (at least) to his 
total, making. in all, 2,524,608,000 sins. 
This is the awful result of combining 
theology with an exact science like mathe- 
matics. l ' 


“The Fourth Dimension,” by E. H. 
Neville, Professor of Mathematics in 
University College, Reading (Cambridge 
University Press, Fetter Lane, E.C.4, 
5s. net), might instructively be read by 
some of our readers who are discussing 
Einstein’s theory, especially by those 
whose letters we have not seen our way 
to find space for. Of course, as Professor 
Neville urges, the pure mathematician 
makes no attempt to imagine a space of 
four dimensions; he lays no claim to 
visualising a world that is inconceivable 
to other men. But he finds that certain 
notions in algebra are discussed most 
readily in terms adopted from geometry, 
and given a meaning entirely algebraic, 
and fear lest the man-in-the-street should 
mistake the very subject of a mathema- 
tical conversation he might overhear has 
not prevented the mathematician from 
using the vdcabulary he finds best suited 
to his needs. Now that the talk of a few 
mathematicians has suddenly become of 
such general interest a dictionary of the 
meanings they are in the habit of giving 
to some familiar words is required, and 
this need Professor Neville sets himself to 
meet. Probably the “man in the street ”’ 
will not rise from the perusal of the book- 
let much wiser, but many mathematical 
students should. : 


Punch is glad to hear that Professor 
Einstein is not going to Russia to lecture 
on the Theory of Relativity. Punch has 
no sympathy with Bolshevism, but does 
not care for the idea of hitting people 
when they are down. 


Lieut.-General Sir David Henderson, 
K.C.V.0., K.C.B., D.S.O., died at 
Geneva on Wednesday. He will be re- 
membered as having rendered extraordi- 
nary services to his country as Director- 
General of Aeronautics, and had recently 
been Director-General of thé newly- 
formed League of Red Cross Societies. 
His body was cremated at Geneva. 


The death occurred at Bangor, Co. 
Down, on August 18, of Sir Samuel C. 
Davison, chairman and founder of the 
Sirocco Engineering Works at Belfast. 
He was a well-known inventor, and had 
close upon two hundred patents in his 
own name. He was made a Knight of the 
British Empire on the occasion of the 
recent Royal visit to Belfast. 


Three more of Pitman’s ‘Technical 
Primers”? are issued at half-a-crown 
each. They are ‘‘ Industrial Power and 
Alcohol,” by R. C. Farmer; ‘‘ Grinding 
Machines,” by Thos. R. Shaw; and 
“ Boiler Inspection and Maintenance,” 
by Reg. Clayton. : 
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The price of flour was reduced on Monday 
from 64s. to 58s. 6d. a sack. When flour was 
86s. a sack the quartern loaf was 1s. 3d., and 
it is agreed that tho price should come down 
1d. for every 8s. off the price of the sack Of 
flour. With flour at 64s., and the loaf at 
ls. 1d., the bakers were doing very well, and 
there is now no reason at all why the price of 
the loaf should not be reduced. 
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LETTERS TO THE EDITOR. 


TELESCOPE IMAGE OF STAR. 


[60.}—In the June monthly notices of the 
R.A.S. there is an abstruse mathematical 
paper by Mr. A. Buxton upon the out-of- 
focus star disc images, the result of which 
is to show that the best effect with a tele- 
scope is obtained by having spherical aber- 
ration amounting to 4 wave-length, and by 
putting the star 3 of a wave-length out of 
focus. Another important result of Mr. 
Buxton’s valuable and learned paper is that 
it proves that what he calls “freak resolu- 
tions’’ are theoretically possible. Past 
numbers of the ‘‘E.M.” are full of these 
freak resolutions, viz., reports from good 
observers of the splitting of. double stars 
to the value of 4".33/a. This limit was 
ignored by theorists, who stated that reso- 
lutions such .as these were impossible, be- 
cause Prof. Airy had. proved that 5”.6/a was 
the limit. This 4’.33/a limit was known as 
‘Dawes and Dallmeyer’s, but Dallmeyer 
got it from Andrew Ross, and Andrew Ross 
got it from Lister.. Long before I knew of 
it I had made many measurements with 

tings, etc., up-to 700 yards, and even to 
by es, and had found the same limit, 
viz., 4.3/2. I wonder what will the 
theorists say now? 

Some years ago I showed that the first 
central black dot was distant rom the per- 
fectly. focussed image of a star disc and fine 
bright rings by BX(p/a)?, where p is the 
conjugate focus, which, of course, in the case 
of a real star, or distant artificial one, is equal 
to f, the focus of the telescope, a being its 
aperture. In a telescope with an ordinary 
doublet (f/a usually is 15, which squared is 
225) there would be a black dot upon either 
side of the true focus, the distance between - 
the dots being, of course, 16A ; now 
16 is 0.0003532 inch, therefore the dis- 
tance between the dots, in a telescope whose 
aperture is /f/15, is 0.07947 ‘inch. ‘The 

arpness and blackness of these dote.is an 
excellent test of the object-glass of a tele- 
scope. . i 

Many excellent telescopes have no rings 
outside the focus, and many fine microscope 
objectives have ae Sore RA this is a 
largo question, too long for a letter. ` 
oars dward M. Nelson. 


STELLAR DIMENSIONS, ETC. 


[61.}—I do not think that the statements of 
my letter [38] are in any way traversed by 
what Mr. Ellison quotes from the article on 
the atmosphere lletter 57]. 

The statements of my letter are to the effect 
that strata of hydrogen “at the confines of 
the atmosphere” may be expected, and this, 
I suppose, corresponds to the “ stratosphere 
which has been discovered at the great 
heights mentioned. Mr. Ellison does not 


‘state whether the article he recommends 


makes it clear that these upper strata of 
helium and hydrogen are supposed to be fixed, 
i.e., not lost by escape into space due to the 
molecular velocity which these gases may 
occasionally attain, and then replenished by 
volcanoes, decomposition of moisture by 
lightning or other agency. It has not been 
demonstrated yet, I believe, and I think 
never will, that light gases will not escape 
from the Earth and heavier ones from bodies 
of smaller mass. This follows from the 
kinetic theory of gases, and has been de- 
monstrated as such by Dr. Johnstone Stoney 
and others. It is conceivable that a top 
layer of light gases might nevertheless exist, 
replenished from below, the speed of transit 
through the lower atmospheric layers being so 
great that very little trace of these gases 
might be found in the surface strata. | 

M reference to the albedos of minor 
planets is in connection with a previous state- 
ment by your correspondent, Mr. , and 
does not mean that I believe such albedos 
do exist. At the same time, however, I 
should like to point out that we do know © 
something about the albedos in question. As 
‘Mr. Ellison himself says, we know that the 
surface areas of the minor planets ‘‘cannot 
be more than so-and-so,” and knowing the 
amount (of light—received from them we are 
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able to say that the albedos cannot be less 
than such-and-such, and if the figures so 
obtained are high (I do not know that they 
are, I write far from books), they need some 
explanation. 


The diameters of the asteroids should bel 


easy to determine by the interferometer 
attached to the 100-inch reflector at Mt. 
Wilson. Prof. Michelson himself, with a 
much smaller instrument, measured Jupiter’s 
satellites by the interferometer method with 
what is believed to be a high degree of 
accuracy a few years ago, and the larger 
minor planets should be easy to the giant, 
whose achievements have only begun. . 

I believe Ceres, Vesta, and another have 
been measured with the Lick 36-inch, so 
that we at least know the superior limit of 
their sizes and the inferior limit of their 
albedoes, as mentioned above. . 

Rhodelta. 


DIAMETERS AND ALBEDOS 
MINOR PLANETS. 


_ (62.--Mr. Ellison is also “lagging behind 
in information ” at least concerning the dia- 
meters and albedos of the four principal 
minor planets. These were successfully 
measured by Prof. Barnard, in 1894, by means 
of the great Lick telescope (in which they 
presented measurable discs) with a power of 
1,000 to 1,500. The following were the results 
arrived at: Ceres, 485 miles; Pallas, 304; 
Vesta, 243; and Juno, 118 miles. Their 
albedos were also carefully measured, that of 
Vesta being placed at .72. Full details will 
be found in “ Monthly Notices,” LYI., page 
55, by Prof. Barnard. A short account by 
Miss Agnes M. Clerke will be found in 
Hutchinson’s ‘Concise Knowledge Astro- 
nomy ” chapter on ‘‘ Minor Planets.” Miss 
Clerke and Rrof. Vogel, of Potsdam, were 
two of the astronomers who thought that 
Vesta had a considerable and cloud-laden 
atmosphere—Vogel, in fact, claimed to have 
got some indication of aqueous absorption, 
if I remember right, but this may not yet 
have been confirmed. J. R. Leach. 


TELESCOPES, USED AND UNUSED— 
METEOR—WEATHER FORECASTS. 


[63.—I am sure all our astronomical 
circle have read letter 31 with great 
interest and sympathy. The noble offer 
of Yale University to New Zealand is 
charactefistic of American generosity and 
love of science; but what a pity some 
of the large telescopes scarcely used -in 
our own country because of the climate 
cannot be transported to our Antipodean 
friends! I am told of two such instruments, 
properly housed and appointed, which stand 
idle in the centre of one of our largest and 
smokiest cities. What a pity! 

Mr. Townsend’s six-inch reflector must 
indeed be a ‘“‘ very fine piece of workman- 
ship,” and the New Zealand atmosphere very 
different from ours, for the instrument to 
stand a power of 950 on the Moon ‘‘ with 
perfect definition.” What price a hundred to 
the inch aperture now? But personally 
have never regarded this rule as one of the 
laws of the Medes and Persians. 

At 10.20 (Summer Time) on the evening of 
August 11 a splendid meteor was seen by 
several observers at Cardiff, lighting up the 
whole landscape like a lightning flash. Its 
course seemed to be toward south-west, and 
it was presumably a Perseid. The train per- 
sisted for perhaps ten seconds. 

Mr. Robertson, ‘‘our’’ meteorologist, has 


OF 


been holiday-making at Weston and takin 
the opportunity of studying some loca 
weather peculiarities. I am glad to know 


that his forecasts are exciting interest in 


South Wales. Arthur Mee. 
Llanishen, Cardiff. 
WEATHER FORECASTING. 


[64.}—May I point out that the forecasts 
given in your issue for August 12 (letter 32, 
p. 37) have proved correct, at any rate, for 
the south-east of England? 

May I also draw attention to the fact that 
the book, ‘‘Simple Weather Forecasting for 
Everyone’? is now ready? Now that the 
work is published orders should not be sent 
- to me individually, but to Messrs. D. W. and 
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states that the Michelson-Morley experi- 


E. C. Horner, c.o. the Courier Printing and z 
ment was kept very much in the back-. f- 


Publishing Čo., Ltd., Tunbridge Wells. 


Thanks are due to all subscribers. - ground. It was described in the usual 
D. W. Horner, F.R.Met.Soc. | way in the Philosophical Magazine, the 
August 20, 1921. best place in English scientific liters. 


ture for the purpose, a.D. 1887, Vol. XXIV., 
p. 449. That it appeared to be in direct con- 
tradiction to astronomical aberration led -to 
a great deal of discussion about the matter. 
‘For instance, Prof. O. Lodge lectured -on 
“ Aberration Problems’’ at the Royal Insti- 
tution April 1, 1892, referring to the Michel- 
son experiment and to his own experiment 
with heavy revolving discs. This lecture was 
published in full in Nature, September. 22, 
1892. The old volumes of the “E.M.” are 
not readily accessible to me, but I should 
be surprised if the Michelson experiment was 
not described in them. A very clear review 
of the whole subject was given in Setence 
Progress, July, 1908. a 

It is still more difficult to understand. why, 
as Mr. Ellison states, “75 per cent. of the 
structure of modern science would come down : 
with a crash” if the theoretical ether were 
proved not to exist. All the facts discovered 
with its aid would remain—even the math 
matics would probably remain—the existing 
structure being placed on a new foundation. 
Assuredly advanced optics and wireless tele- 
graphy would not come down with a crash. 

The fact is that the ether theory has been 
in difficulties ever since-the Michelson experi- 
ment, and Einstein has suggested a way out 
of those difficulties, not as yet acceptable 
apparently to all the mathematical physicists, 
who alone can fully appreciate the matter, 
while those of us who are not in that cate- 
gory have to make the best of it, we can, or 
eave it alone, like a great deal more of ' 
mathématical physics. < 

My own present difficulty is to understand 
how the Doppler effect can exist. Astro- 
nomers make hundreds of measurements of 
the ‘‘ radial velocities’’ of stars, in accord- 
ance with a very simple formula 7/L =-v/V, 
where / is the change of wave-length due to 
the velocity v of the source, L being. the 
normal wave-length measured, and the 
velocity of light. The basis of this formula 
is stated clearly in Deschanel’s ‘‘ Natural 
Philosophy,” 1880, p. 826. A similar result 
is arrived at by algebra on the basis of 
electromagnetic theory in Cunningham’s 
‘The Principle of Relativity,” p. 60, but 
the mathematics is too complicated to afford. 
any explanation of the result (except, of 
course, as a purely mathematical result). 
According to relativity theory, the velocity 
of light cannot depend on the velocity of the 
source or of the observer; and given a source 
of definite frequency, apparently the wave- 
length must be constant too, so that. there 
could be no Doppler effect. Perhaps 
“ Delta S” could clear up this tronble 
Indeed, it seems to me that if relativity 
theory could be made intelligible (apart from 
mathematics) in this case our chief difficulty 
would be met. 


THE MICHELSON-MORLEY 
EXPERIMENT. 

[(65.-—I cannot understand the contention 
of “Delta? S” (56) and others, that a 
physical quantity, such as a distance or a 
velocity, is dependent on there being human 
beings to observe or measure it. We seem 
to be going back to the old theological 
dogma in another way, that humanity is the 
pivot of the Universe, and that for man all 
things exist. lf there never had been a 
man on the Earth or elsewhere, the planets 
would have their mean distances and periodic 
times, serenely unconscious that there was no 
one to observe or measure them. It matters 
nothing at all whether there is anyone to 
carry out the measurement or not, just as the 
spot where Armagh is would be due West of 
somewhere, whether it ever was inhabited or 
not. ‘‘ Delta $’’ should get measurement 
and ecales, etc., out of his head and try to 
think in terms of absolute quantity. If, as 
Einstein contends, the speed of light is 
always the same irrespective of observer or 
anything else, this same speed forms an 
absolute term to which others‘can be referred 
if necessary. The last remark of “Delta 
S,” that the mass of a source of light would 
only show itself as an increase of wave- 
length, and not as a reduction in velocity, is 
nensense. If light has mass it must behave 
like all other things possessing mass, and 
be retarded by the gravitation of the mass 
from which it is receding. This is only a 
special case of the deflection towards the 
Sun of the light of the stars passing close 
to him. My attitude to the famous experi- 
ment iis this. We really know so little about 
the nature of light that he would be a bold 
man who would say that the experiment has 
excluded all sources of error. All known 
sources, no doubt. When a course of reason- 
ing leads to a result impossible, absurd, or 
self-contradictory, we do not trouble to 
examine the reasoning, we merely reject it 
with a Quod est absurdum. “Fabius” (59) 
misses the point. It is quite likely that the 
velocity of light is constant when unaffected 
by external force, such as a gravative field. 
That is only Newton’s First Law of Motion. 
But what I can neither accept nor under- 
stand is the doctrine that its velocity to the 
observer is constant, irrespective of his 
motion. Nothing that Mr. Sellers or anyone 
else has said has affected my argument in 
letter 36. The particles A and B there may 
ibe anything of any size or no size. It has 
nothing to do with the point. They may be 
mathematical points if we like, or they may 
be (say) atoms of hydrogen, or electrons. It 
does not matter. They might be planets or 
comets for all I` care. But when A is 
stationary and B is moving towards the Sun 
it would take a greater than Einstein 
to convince me that the speed of the 
Sun’s -light is the same for both. It is 
precisely the same thing as to contend 
that a meteor meets the Earths atmo- 
sphere with the same speed whether it is 


THE MICHELSON-MORLEY 
EXPERIMENT. 


[67.}—In letter 59 “Fabius” shows that 
he completely misunderstands the significance. . 


travelling with or against the LEarth’s| of the result of the M.-M. experiment. His 
motion. Let us put it this way. At aj] figures are, of course, quite correct, but the 


certain moment A, B, and the light-front are 
at the point x. After the lapse of a second 
the light-front will be 186,000 miles beyond A. 
But it will at the same moment be 186,000+- 
186,000/n miles beyond B. It could not be 
186,000 miles beyond both, for B has moved 
in the interval. Does light emulate the feat 
of the Irishman’s bird, which could ‘be in 
two places at the same time. Science used 
to require rigid proof for her: doctrines. 
Has it now come to this, that we are to 
scrap all our laws of thought at the tipse 
dixit of a big man? To accept the doctrine 
that the speed of light is independent of the 
motion of the observer requires nothing less. 


facts are unfortunately not so simple as he 
thinks, and the “‘ obscurity’’ surrounding 
them is not only that produced by discussion. ` 
Let us take his figures, and with them try 
to show exactly where the paradox arises, as 
there are apparently still some readers who. 
are not clear on the point. For this purpose 
we must suppose that the body B is large 
enough to accommodate an observer and sutit- 
able apparatus. We will suppose that this 
bserver measures out on the surface of B a 
distance of 46,500 miles, in a straight line 
in the direction AB, and that he has means - 
(a clock) for timing the journey of a pulse 
of light along this course. In the first case 


Wm. F. A. Ellison. [taken by “ Fabius,” in which A and B are 

Been relatively at rest, a pulse of light will start 

from <A, arrive at B in 5 s., and will then 

THE MICHELSON -. EXPERIMENT—| traverse the measured course of 46,500 miles 
RELATIVITY. in 4 s. The observer will therefore divide 

(66.--It is difficult to understand on| 46,500 by 4, and; will report that the velocity 


Ellison, 57, 


what ground Mr. in letter of light is 186,000 miles per second. 
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> Aug. 26, 1921. 
So farit is all straightforward and simple 
Now, take the second ‘case; in which. B is 
moving towards A with a velocity of 46,500 
miles per second. A pulse of light from A 
reaches the start of. the course on B, and 
proceeds to travel ‘its. 46,500 miles on the 
now moving track. Presumably ‘‘ Fabius’’ 
would say it is self-evident that the pulse 
will only have to travel four-fifths. of that 
distance before it reaches the end of the 
track, the other fifth having been travelled 
in the meantime by the track itself. It would 
- also be self-evident that the time taken to 
' traverse the track would only be 1-5 s., i:e., 
| four-fifths of the time taken in the previous 
ease, and the observer would report that the 
velocity of light measured on his track is now 
46,500 <= 1-5, or 232,500 miles per second.. 
But this is just what: the result of the 
M.-M. experirhent tells us that the observer 
would noé report, and hence the “ obscurity.” 
The observer would find that the light pulse 
+ covered his track in exactly 4 s. He would 
.{ measure his track again to make sure that its 
+’ length had not altered; he would carefully, 
+ check his clock by whatever means available ; 
s and he would still find, no matter what the 
-, motion of B, that.a pulse of light, from A or 
! 
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' from elsewhere, takes $.s. to traverse his 
46,500-mile track, - = =. | 
- Mr. Ward (49) seems-to ‘be convinced that 
1! the eclipse results can be accounted. for by a 
- refraction effect. It would be of the highest 
-¢ importance if this were true, but, as the 
question has been considered and dismissed 
a7 tne observers concerned, surely it is 
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y. | Delta S. 
Paisley, August 19, 1921. 
~ [HE MICHELSON-MORLEY- 


EXPERIMENT. — 
[68:.}—While the Michelson-Morley experi- 
ment and Fitzgerald-Lorenfz theory is 
occupying the attention of some of the 
readers of the “ E.M.;”? the following little 

problem may be of interest to them. 

‘ Imagine a thin circular disc, such as a 
penny, rotating about an axis through its 
centre. Any point on its edge will describe 
a circle. Now suppose the disc to move in 
a direction parallel to its plane, and, there- 
fore, at right angles to its axis. According 
to the Fitzgerald-Lorentz hypothesis the disc 


will no longer be circular but some form of. 


llipse, the minor axis being in the direction 
of motion while the major axis is the same 
as the original diameter of- the dise. Then, 
since the disc is rotating, points on its edge 
will no longer describe circles, but ellipses, 
while the disc as a whole is continually 
undergoing deformation, just as a thick disc 
of indiarubber rolled between two boards and 
under pressure no longer remains circular. 
Farther, if the thickness of the dise and the 
_ Major axis remain the same as the original 
disc, then the density of the material must 
increase, The same reasoning applies to a 
` sphere rotating about an axis passing through 
ts centre, and moving in a direction at right 
angles to that axis. The earth is such a 
sphere, rotating about its axis whilst travel- 
ling in its orbit round the Sun and having 
yet another motion of translation, namely, 
that of the whole. solar .system through 
space.. Therefore, the’ earth and other 
bodies of the solar system, are continually 
undergoing change of Shen; though small in 
aaen = the Fitzgerald-Lorentz hypothesis 


LIGHTNING-CONDUCTORS.: 


'69.}—Perhaps the following particulars 
relating to lightning-conductors may be of 
- {ome use to ‘ Interested.” bot de 

All parts of-a lightning conductor should 
be of one and the same metal avoiding 

Jomts as far as possible, and with as few 

bends or corners as ‘may be.- The use 

of copper for lightning rods is a needless 
extfavagance. Iron is far better. Ribbon is 
slightly ‘better than round rod; but ordinary 
galvanised -iron telegraph-wire is good 
enough, The conductor should terminate not 
merely at the highest. point of a building, 
buat be carried to all high points. It is 
unwise to erect very tall pointed rods pro- 

Jecting severai, feet above the roof. A good 
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deep wet “earth ”? should be provided, inde- 
pendent of gas or water pipes, to which the 
conductor should be led down. If in any part 
the conductor goes near a gas- or water- 
pipe it is better to connect them metallically 
than to leave them apart. In ordinary build- 
ings the conductor should be insulated away 
from the walls, so as to lessen liability of 
lateral discharge to metal stoves and things 
inside the house. Connect all external 
metal-work, zinc spouts, iron crest orna- 
ments, and the like, to each other, and to the 
earth, but not to the lightning-conductor. 
The cheapest way of protecting an ordinary 
house is to run common galvanised iron 
telegraph-wire up all corners, along all’ the 
ridges and eaves, and over all the chimneys ; 
taking them down to the earth in several 
pe to a moist stratum, and at each place 

urying a load of coke. Over the tops of 
tall chimneys it is:as well to place a loop or 


arch of the lightning-conductor, made of any 


stout and durable metal.” ‘‘ Elementary 
Lessons in Electricity and Magnetism.” By 
Silvanus P, Thompson, Ed. 1918, par. 3556. 

The ugntniig Tash itself is said to last 
only 1/100,000 of a second. , If it is oscil- 


latory in character the currents are -only 


“skin currents,” never having time to pene- 
trate to the interior of a stout conductor, so 
that the bulk of the conducting material is 
wasted. A given weight of metal in the form 


of a round wire offers a greater resistance to 


rapidly oscillating currents than the same 
weight in the form of a wide and thin flat 
strip or many fine round wires. Surface of 
metal counts more than volume. .A badly 
installed lightning-conductor is worse than 


no conductor at all. - | R.-D. 
SCIENTIFIC COOKERS. 
[70.}-In your “Scientific News” 


(August 19) you mention a Solar ‘“‘ cooker” 
as having been made by Dr. Abbott at 
Mount Wilson, Cal., and suggest that the 
necessary -heat is obtained by mirrors or 
lenses: . In his book “ The Sun,” however, 
Dr, Abbott describes such a device, which is 
merely a greenhouse in principle—that is, it 
consists of a nest of two or three boxes 
blackened inside, with glass lids, and lagged 
outside to prevent escape of heat, and says 
that with such a device, on November. 4, 
1897, he registered an inside temperature of 
118° C., the outside temperature being 16° C. 
He also mentions that in: 1837 Sir John 
Herschel cooked a dinner in a similar manner. 
At the same time he describes a Solar cooker 
devised in 1878 by W: Adams, of Bombay, 
in which mirrors are used, arranged in the 
form of a hollow cone, to deflect the sun’s 
rays on to a central cooker. But as the cook- 
ing vessel in this case is a central copper 
cylinder (blackened no doubt externally) in 
a glass case, the heating obtained is due 
more to the ‘‘ greenhouse ”’ principle than to 
any concentration due to the mirrors—that 
-is, no attempt is made to utilise the focus of 
any such arrangement. His chapter on 
“ Utilising Solar Energy,” near the end of 
his book, contains a good deal of further in- 
formation on this subject. H. Lindley. 


Two Rook Tacticians.—The rook is a wise 
bird, but I question if it always gets credit 
for all that is in its head. On a piece of 
waste ground a a had got possession 
of some tit-bit, which it was devouring with 
evident relish. The rooks had taken note of 
this, and, conferring together, ‘had apparently 
devised a plan of campaign for relieving the 
seagull of its precions possession. One of the 
rooks made a feint of attacking in front, and, 
after a little mancuvring, came to a halt a 
few paces from the seagull. Under cover of 
‘this feint the other rook executed a flanking 
movement with the view of’ attacking in 
rear. Approaching stealthily from that 
-quarter, it seized the tail feathers of the gull 
with its mouth and tugged at them. Simul- 
taneously the frontal attack was completed. 
It was a cleverly devised and executed 
scheme, but it miscarried. The seagull 
right-about-faced, but in completing the 
movement it detected the frontal attack in 
time to avert it. Hastily seizing its precious 
morsel, ıt hurried away out of reach.—W. A., 
in the Scotsman. 


tinction of the former, and 
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REPLIES TO . QUERIES. 


[468.]}--ITUBULAR BELES.—In speaking of: 
the dimension of any bell one~ almost neces- 
sarily assumes the gravest mode of vibration. 
(and the frequency has beyond this nothing to. 
‘do with nodes); the absolute lengths giver. 
relate to this, and correspond to the compound. 
tone, or “note,” ~of the piano-string or other 
instrument, (But observe that the formula. 
gives relative lengths only.) The different 
modes of a tubular (or other) bell may exist 
separately or concurrently; common as well as. 
scientifio observation shows us this, as also the- 
further fact that, since the’ primary or gravest 
vibration is always excitable by much less ex- 

nditure of energy than any other, that one- 
is always “to the fore.” We can (partially): 
exclude a mode of vibration (or component 
tone) only with difficulty by making the ani 
cussion precisely coincident with a node of it,. 
or by firmly clamping a loop. (The employ- 
ment of the cord suspension is for the reason. 
that it only very partially damps the vibration.) 
In the primary vibrational mode of tubular: 
bell two nodes are developed, at points .224' 
from the ends, taking the length of the tube 
as unity; in the second mode these two nodes 
approach the ends to .132, while a third éno 
forms at the centre. The third mode of vibra- 
tion further shifts'the extreme nodes to .094. 
from the end and gives us two intermediate- 
nodes, distant .288 from each other. And so on 
indefinitely; in no case have we a node at the- 
end. By laying off the nodal positions to a. 
good scale on a straight line ee ‘lines), dis- ` 
tinctively marking those of each mode, the- 
effects of different points of suspension and of` 
percussion, in weakening, intensifying, or ex- 
terminating, the several partial tones of the- 
compound may ‘conveniently be studied. We 
bear in mind that— ` | 
' Suspension damps, percussion produces or- 

favours, tones not having there a nòde. ` 

Suspension suits, percussion destroys 

opposes, tones requiring there a node.’ 
And we can, by adroitly closing the points, 
make the result almost purely the fundamental 
of the bell, or give jt various qualifications of 
the inharmonic upper partials almost to the ex- 


possersing interest-. 
emselves, accord- 


or: 


ing characteristics among t 


Ing as our- object is music or: the imitation of 


ordinary church bells, for which purpose these. 
were designed. - Diapason. 


~ 1504.1—A STAR’S DISTANCE.—In the reply: 
on p. 52, 120 feet should, of course, read 20 feet: 
(probably a printer’s error). The experiment con-. 
sists in observing the distance apart of the 
mirrors when the interference fringes of the 

two images at the focus of the telescope dis- © 
appear (as already explained by Mr. Hollis, 24, 

p. 29). Bands of light do not enter into it; 

neither is any other mechan measurement 

necessary. A very interesting article on the 
method and its applicationg will be found im 

Nature; 1921, July 28, p. 685. A. W. Vince. 


[28.}-SLIDE, RULE.—I_ do not know 
Weston’s elide rule, but Mr. F. Forman cannot 
find the azimuth (or true bearing) and hour 
angle from latitude and declination without 
generally knowing one also of the former two, 
excepting in certain positions of the heavenly: 
body. For instance, at sunrise or sunset, cos. 
az. = sec. lat. X sin. declin., and cos. hour. 
angle = — tan. lat. X tan. declin. When the: 


| body is in the prime vertical, cos. hour angle 


= cot. lat. x tan. declin, and when it is: 
six hours = 90° from the meridian, je az. 


= cos, lat. X tan. declin. sma. 


(37.}-CHALK LIME.—Chalk and limestones- 
may be burnt into quicklime. There are two. 
sorts of kiln in use; one has the limestone- 
placed over the fire, and the process lasts about: 
two or three days, when the whole is taken out. 
In the other kiln a layer of coal is put at the 
bottom, then a layer of chalk or limestone, and 
so on alternately until the kiln is full. In this 
last kiln the process is continuous, so that fresh 
limestone or chalk and fresh fuel are put in at 
the top daily, and quicklime raked out at the 
bottom daily. In each the temperature of the — 
fire must be about 1;500° F. to 1,600° F., anda 
good draught maintained, and the process takes 
about forty-eight hours, or rather more. The 
fire must not be too hot,.lest any silica present — 
should unite with the lime to form a silicate of` 
lime instead of quicklime. F. G. Ansell. 


[42.+-RIVETING CHINA.—tThe replies ro- 


ferred to by “ Glatton,” on p. 53, were prob- 
ably those on pp. 125 and 268: Val, r È 
D., “E.M.” 


52.}-ALTITUDE OF SUN.—“R. F.-B. |” 
wil Aadi find it best, if he is doing much. 


work to construct his-own, tables, or, rather, 
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diagrams. For the latter he could use sectional 


paper, ruled in inches and tenths, representing 
G.M.T. horizontally on a scale of, say, 1 inch = 
1 hour, end altitude vertically on a scale of 
1 inch = 10°. Curves should then a drawn for 
every tenth day of the year showing the alti- 
tude corresponding to any G.M.T. To avoid 
confusion due to overlapping, two diagrams 
should be prepared, one from December 23-June 
21, the other from June 21-December 23. The 
diagrams will do for any year, and have the 
great advantage that the corrections for equa- 
tion of time and longitude are not required 
after each observation. The diagram is, of 
. course, entered with the argument G.M.T., and 

tho interpolation for date may be regarded as 
linear, and presents no diffculty so long as 
observations are not made when the sun is close 

L J.C. 


to the horizon. 


(54.+-SOUR MILK.—I¢ is in the nature of 
milk to turn sour, both in the curdled liquid 
form and also in the coagulated cheesy form. 
Keeping the milk-jug scrupulously clean, 
keeping it covered and in a cool place, keeps 
the milk longer sweet. Buyers of the dear, 
poor, dirty milk which is sold to-day should 
send a four-ounce sample bottle full to the 
county analyst to see if it contains 34 per 
cent. of fat and 8$ per cent. of other solids; 
also ask him to make a culture to see what 
yeasts, moulds, and harmful germs it contains. 
Then send the report to the clerk of the 
borough council for the attention of the 
anspector of food and drugs. Acts of Parlia- 
ment for the protection of milk consumers are 
inoperative unless the consumers supply the 
motive power. The formation of a Milk 
Society which had a laboratory at its com- 
mand and an active Press propagandist would 
work wonders in the interests of pure new 
milk with all its cream—pure so far as cow- 
dung is concerned—and at a reasonable price. 

agran. 


56.}+-SEAMS OF GAS AND STEAM 
PIPING.—The seam in all pipes should be kept 
on the side, no matter what the metal is. For 
sharp bends in iron pipes the pipe is filled with 
sand and bent hot. A. G. 


'57.J—REFLECTOR ADJUSTMENTS.—I 
regret that the following suggestions did not 
occur to me until after my previous reply was 
sent off. Browning’s method of mounting the 
two mirrors was:so simple that it is not likely 
that either of them can have been distorted by 
pinching. The description of the image of a 
star shows that the cone of converging light is 
entering the field-lens eccentrically. if the eye- 
piete is rotated and the distorted image rotates 
with it, the fault is in the eyepiece. If the 
image does not rotate the fault is elsewhere. 
The flat may be too near to the large mirror, 
or too far from it, or a little above or below 
the axis of the draw-tube, or the draw-tube 
may not be precisely at right angles with the 
main tube. Finally the large mirror may be 
rotated. With regard to the stand, the polar 
axis must be parallel with the axis of the earth. 
It seems to me that there should be no great 
difficulty in making a wedge-shaped block of 
cast-iron or wood that will go between the part 
of the stand that carries the bearings of the 
polar axis and the supporting pillar and pro- 
duce the necessary parallelism between the 
polar axis and the axis of thé earth. 

Ipswich, ` A. Woolsey Blacklock, M.D. 


- [67.-SPIDERS.—The ‘‘business that was 
going on” was love-making. Spiders can often 
be observed at it in the early summer by those 
who have sharp eyes. The sex organs of the 
male spider are in his palpi, or feelers, on 
either side of his fangs. When he makes love 
he looks as if he were devouring his lady-love, 
and she helps the illusion by feigning death. 
I do not think she devours him after accepting 
his attentions. If she objects to them, he must 
look out. Wm. F. A. Ellison. 


[67.}-SPIDERS.—That spiders will fight 
duels is well known. Read ‘‘ A Spider Story ” 
in ‘‘Ours,’’ on p. 291 of its issue of January 9, 
1920, and the-interesting paper by Mr. H. G. 
Willis in that of March 10, 1916, in which the 
ferocity of some of the lady-spiders is noticed. 
See also pp. 80, 146, 195, 217, 239, and 282 of 
Vol. C., all most interesting and informative. 

Kappa. 

(68.}—VENUS IN SUNSHINE.—Nothing 
unusual. Venus is always visible to the naked 
eye in sunshine if the sky is clear and the 
planet not too near the sun or the horizon. It 
may be news to the querist that Jupiter is 
visible to the naked eye in sunshine, even in 
the British climate, if the observer knows 
exactly where to look. 

Wm. F. A. Ellison. 


TO TEPACTERNDI GY FOR AMATEURS. 
—Two good books are ‘‘A Synopsis of Bac- 


is concerned. 


? 
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teria and Yeast Fungi,” W. B. Groves 
(Chatto and Windus); * A Guide to the Micro- 
ecopical Examination of Drinking Water,” by 
J. D. Macdonald (J. and A. Churchill). 

F. G. Ansell. 


(71. ECONOMICAL BAKING.—There is, 
to the best of my knowledge, no satisfactory 
substitute for firebricks which would meet 
Laggan’s requirements. The real difference 
between a baker’s oven and others is that in 
the former the heating material is introduced 
inside the oven until the latter is sufficiently 
hot and has a sufficient store of heat to do all 
the cooking required, whereas in other ovens 
the heat is applied externally during the cook- 
ing process. For the best results an oven must 
be heated internally and the heat stored in the 
brickwork, though most cooks prefer to use 
ovens with external heating, as being less 
trouble. A rough iron plate radiates heat 
somewhat faster than a highly polished one, 
but the difference between the rough and the 
moderately smooth plate in this respect is not 
very great. Soot on the outside of the oven 
plate has a very serious effect an preventing 
the inside of the oven being hea properly, 
and is one of the causes of waste of fuel. 
There are several amall ovens on the market 
which are heated by a gas-ring underneath the 
oven, and if the whole arrangement is placed 
under a hood with a reasonably straight flue 
to the outside air there should be no trouble 
with regard to fumes. On the other handi 
most people who are accustomed to gas an 
coal seem to be of the opinion that gas-heated 
ovens are more expensive than those which are 
heated by coal so far as the fuel consumption 
A. B. Searie. 


[72.}+-WASPS AND FRUIT.—Sweetened 
beer in bottles hung about the tree makes a 
good trap. Better still to find and destroy the 
nests. In case of a nest in the ground, pour a 
tablespoonful of bisulphide of carbon down the 
hole, wait a few seconds, and apply a match. 
But stand well out of the lino of fire, as the 
result is often an explosion of some violence. 
Do it at night, of course, when the wasps are 
quiet. Any not killed | y the explosion are 
pretty effectually ‘‘ gassed.” , 
Wm. F. A. Ellison. 


[73.}-NEURITIS.—If “W. S. 8.” cares to 
write to me and send me further particulars, I 
may be able to tell him of a materia] which 
will greatly relieve him, and which can be 
tried at home. A. B. Searle. 
The White Building, Sheffield. 


[76.}—FLUTE.—You can tune it by pushing 
in or out the plug in the closed end. 
Wm. F. A. Ellison. 


[?77.+-IRRIGATION.—I am afraid the 
arrangement ‘‘Small Grower ” mentions will 
not go very far in irrigating five acres of 
meadow. As usual ig such queries, he gives 
very little useful information. The actual 
quantity of water per unit of time and the 
height to which it has to be raised should 
known. If he has a sufficient fall in his stream, 
or can get one by constructing & weir across it 
to raise the surface of the water, and the quan- 
tity is sufficient, he might instal an hydraulic 
ram. How much watering does the meadow 
require? Suppose that 4 in. in depth during a 
fortnight would suffice, then the delivery on to 
the upper part of the field should be about 
23 gallons a minute. To raise this quantity to 
a height of 10 ft. with a fall in the drive pipe 
of 4 ft. would necessitate a supply of at least 
80 gallons a minute. Does the stream deliver 
this quantity at its lowest stage? “Small 
Grower” should put himself into communica- 
tion with a reputable firm of makers in the 
matter—for instance, with W. H. Bailey and 
Co., Albion Works, Salford. Cosmo. 


[78.}-STRAW HOUSES.—Some years ago 
I saw a small building which had been made 
in the manner desoribed, of compressed straw 
and water-glass. For a short time it seemed 
quite satisfactory, but eventually proved to be 
much less durable than the thatch ‘with which 
the roof of the building was covered. It is 
difficult to see how it could be either as cheap 
or as durable as cob or pisé. A. B. Searle. 


'85.]—SYMPATHETIC INK.—A solution of 
nitrate of silver in distilled water may be used 
with a quill or glass pen. The writing will 
darken wher it is exposed to light. | 

Ipswich. ` A. Woolsey Blacklock, M.D. 


(85.J—SYMPATHETIC INK.—Writing in 
milk becomes visible after a time, but, like most 
sympathetic inks, the characters are from the 
first liable to be slightly visible if the paper 
is sloped to catch reflected light. A plan of my 
own is hitherto es nea and, though it 
gives white lines on black, may answer ‘‘Con- 
stant Reader’s”’ purpose. Write in gum water, 
either plain or coloured. When quite dry, pass 
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a printing ink roller over so as to blacken the| 
whole surface. When it is required to decipher, 


place the paper in water and rub lightly with [| 


which will appear in white on a black ground, |” 


cotton wool. The dissolving gum 
with it all the ink that covered the 


Colchester. Charles E. Benham. 


(86.}-THE MICROPHONE.—I made and § 


used one of the early microphones many 
ago. 


feet at the corners. This would be about 5 in. 


or 6 in. long by 33 in. wide and ġ in. thick. At }: 


one end, between the feet and about 4 in 


from the edgo, a deal post was fixed by glue, 4 
in driven through from the bottom-up }: 


and a 
into the post, which 
stood up about 3 in. 
4 in. wide and 4 in. thick. On the post were 
stuck two small blocks of gas carbon, one about 
an inch or two above the other; vertically, ‘and 
a small dent or hole scraped in the top surface 
of the bottom one, and a similar hole in the 
under surface of the top block, so that a rod 
of gas carbon, about £ or 4 in. diameter and 
pointed at each end, could be held loosely be- 


was also of deal, and 


tween the two blocks, parallel with but not i: 
A very thin copper wire $ 


touching the post. 
was attached to each carbon block, and led to 
a small brass terminal fixed over the feet of 
the plain deal board. Tho whole thing was 
very light. The electric circuit consisted of a 
battery, the above microphone, and a tele- 
phone receiver, all in scries. The slightest 
touch on the board could be heard in the tele 
phone, and I could easily distinguish the differ- 
ence in the sounds of watches laid on the board. 
A flies’ banquet of sugar crystals would prev 
ably be eudible, but the tramp of the little 
feet, even in a march, would require & very 
delicate microphone. Try a 
prone on a toy drum, and I believe you could 

ear a fly walk. F. G. Ansell. — 


[87.+SOLAR PROMINENCES.—Referring 
to Mr. Schofield’s query, I will shortly, and 
with pleasure, write out a few notes for the 
“E.M.,”? bringing my experiences in observ- 


years }- 
It consisted of a smooth sheet of deal, }- 
rounded at the edges and standing on four little ~- 


Tho post would be about $- 


horizontal micro- ` 


+ 
- od Vee 


ing solar prominences up to date. I also owe ~ 


our old friend Mr. McHarg some sort of a repi 
to a recent question (accidentally discov 
regarding the spectrum of the fine spot display 
of May last. In connection (?) with the 
luminous celestial object seen at Mount Hami- 
ton of the 7th inst., I extract the following 
passage from my notes on solar observations, 
thinking it may be of some interest :—“‘ August 
5, Evening.—The only remarkable object in the 
way of prominences is a radially-set, bright, 
and eruptive-looking pillar near - position-angle 
190°-195°—#.e., with the present inclination of 
the sun’s axis almost truly polar. It was then 
of considerable altitude, with a bright and con- 
densed head-formation, set on a less bright 
stem connecting it apparently with the sun, 
the head also thickening somewhat oo 


bej with the width of the stem; the whole very 


straight and radially posed.” Apart from the 
fact that eruptive prominences are very rare 
in the Polar regions (I have only seen about 
three what may be called bona-fide cases since 
1895 amongst the many thousands of promi- 
nences observed and located) there, as an 
almost solitary object seen along the sun's 
entire contour there, was this exceptionally 
shaped formation, looking like a match, wit 
its straight stem and its more luminous, some- 
what thickened, head, the whole certainly com- 
parable to a brilliant cometary formation, -just 
coming over the sun’s limb like a rocket; yet, 
judging from its spectrum being so pronounce 
in the hydrogen lines, specially in Ha, it 
becomes difficult to think of the object having 
been a comet, though perhaps not impossible. 
The time for observing was short, the sun near 
getting out of view prior to setting, and cloud 
also intervening. On the next day on whic 
the sun could be observed telescopically— 
August 9—use of the spectroscope was impo 
sible owing to the whiteness of the sky, and on 
tho 10th nothing was seen again of anything 
unusual, nor on the days following since. 
Albert Alfred ‘Buss. 
[88.+-THE MILKY WAY.—As this is 
roughly a great circle, there must be some place 
and time where it will be on all the horizons at 
once. This does not prove that we are in its 
centre, but only that. we are in its plane. 
Wm. F. A. Ellison. 


_(90.J—TANNING SEA LEATHER.—Pos- 
sibly some hints may be gained from a patent 
taken out by E. Knudsen, Orkadalen, Trondh- 
jem, Norway. The full specification can doubt- 
ess be seen at the Patent Office. The date iš 


March 22, 1920, No. 8416. The-process consists 


in salting the skins; liming in a dilute solution, _ 


preferably, softenedwith soda, the strength 


coil ae PAS a O: 


CA 


Ave. 26, 1921. 


ot > 
-being progressively increased by additions of 
i milk of lime; rinsing and, with or without 
> muening, submitting to the action of a vegetable 
: or chemical tanning agent which is only slightly 
-acid or is neutralised. For chrome tanning 
è the skins are puered with weak chicken 
c: manure, then treated in a solution of sodium 
"' chloride to which hydrochloric acid is added 
`. gradually in increasing quantities. After soak- 
- ing in soft water, the skins are then tanned in 
:* pure chromate in gradually increasing quanti- 
«ties, with or without the addition of hydro- 
'* chlorio acid. They are then washed in soft 
+ water and protected from the action of light, 
C bing subsequently treated with sodium thio- 
~- sulphate or with soda and finally freed from 

acid by means of tepid water and chalk.— 


~ Kappa. 
' ——_—___ > 6 @<_____ 


= QUERIES. 


PLHBATH TAPS.—How can I prevent 
nating of newly-enamelled bath from the con- 
stant Sipping of the taps?—Senex. 


‘(82J-CLEANING CYCLING VEST.—Can 
any reader inform me how to clean a wool- 
lined brown leather cycling vest, soiled by con- 
tact with working jacket? If black dye would be 
more satisfactory, can this be done at home?— 


| Motor Cyclist. 


{9%.}+-PRISM.—I have a glass prism in my 
possession with a refracting angle of 90 deg. 
and edges 33 in. long, in a brass mount. One 
of the sides containing the right angle is ground 
to the form of a convex lens of about 2 ft. 
focus, the other two sides being flat. Would 
one of “Ours” kindly say what such a prism 
is used for and why one surface should be a 


lens?—W. J. Steer. 


[4.}—-DAMAGED LEATHDR.—A cat, in an 
attempt to sharpen his claws, has scratched the 
leather (solid) corners of a portmanteau. What 
is the remedy? Can the ripped corners be 

a down again without the leather being 
disogloured? I am told that egg albumen will 
do it. Is this so?—Carus. Wilson. 


05. -MOTOR CYCLE.—I have recently 
overhauled a 23 H.P. Douglas motor cycle, 1911 

d gear. I wish to fit a 3-speed counter- 
shaft gear-box, but I have been unable to find 
a gear-box that will do. The nearest I have 
seen is an “ Albion,” but owing to the two 
tubes between which I intend fitting it being 


MM 


too close together, I am unable to use it. Any 
information will oblige. The two tubes are 


tł in. apart.—F. H. Booth. 


%}]-RED LIGHT.—There is a sort of 

` varnish laid on ships’ and other lanterns to pro- 

ce a red light, and it is very hard indeed. 

Could anybody kindly say what it is composed 

of? I believe there is also a similar green 
varnish.—F. G. Ansell. i 


0.]-BLACK BOOT POLISH.—I should be 
much obliged if somebody would kindly give a 
repo for a good black ‘boot polish.—F. G. 


[08]-FLIES.—Is there a simple means of 
keeping flies from the face of an invalid who is 
unable to use her hands for the purpose? A 
Suggestion would be a great boon.—E. R. 


O91-EARTH’S SHADOW.—How could 
oon rise through the Earth’s shadow, as 
suggested by Miss Grace Cook, in letter 48, p. 
9, without being eclipsed? The Moon, moreover, 
must pass from W. to E. through the shadow 
m virtue of her own motion and not from E. to 
. m virtue of the diurnal motion. The pro- 
gre of the shadow, of course, depends solely 
upon the latter. It is difficult to see, also, how 
umbra could be thrown against the infinite 
ground of a clear sky; on cloud it might 
posnbly be traced. Is there not some other ex- 
tion of the phenomenon forthcoming ?— 
W. Vince. 


O0uI-WHAT STAR WAS IT?—The puz- 
ding eppearance of the bright object recently 
glimpsed by the American observers recalls an 
| on of mine at 8.7 p.m. G.M.T. April 
l2: “Below Venus, close to the horizon, just 
abore where the sun had set, there was a very 

$ star, quite first magnitude or brighter. 
Valy sen for a few moments, between a break 
I the clouds. Cannot trace any first magnitude 
star in this position; but-as Mira would be 
somewhere near this point, could it be a bril- 
lant maximum of that star, or what star was 
it!—Albert Blakemore. 


a Come 5 or tae , te D =e r 


hand up to Tuesday, 3 p.m., 
acknowledged. elsewhere :— 


N. 3. Brown—Lt.-Col. D. J. Smith—X. X.—J. Wood 
—S. W. 


P. S.—Use spelter inside for the seams. 


O. H. Poorsp—The Table d’Hote was 
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ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 2944. 


‘ANSWERS TO COBRESPONDENTS 


The following are the initials, etc., of letters to 
August 23, and un- 


A—J. Cayley Jones—H. D. 


Fleming— 
Col. E. E. Markwick. ; 


E. EVANS.—Yes. 

T. D. Frost.—Thanks, no. 

RICHD. DUTTON.—No. But may resume shortly. 
Novice.—You have had all the replies we can spare 


space for. 


Pine DRIVER. — The two-hundredweight falling 


through six feet would strike the heavier blow. 


kev. CHARLES D. P. DAvies.—Too late to engrave 


sketch for this issue. Will insert next week. 


C. T.—The sample sent is probably sawdust and wood 


chippings cemented with some sort of glue. 


PSYCHE.—The motte of the Isle of Man is “ Stabit 


quocunque j 9," or “It will stand whichever 
way ‘tie thrown.” 


VIVIAN E. HosKINc.—We can only suggest that you 


should ask the publishers of the almanac you 
refer to. j 


F. G. A.—We have no arrangements of the kind. For 


some years we ran a Sale Deposit department, but 
it did not work well. 


H. H. P.—We should rather advise -you to rivet 


down the seams of the copper cogler and leave 
them ‘loose on the floor so that it may expand at 
ease. 


HENRY EVANS.—The only real cure is an operation. 


Seo pp. 286 and 306, Vol. XCIX.; pp. 284, 379, and 
401, Vol. ClIl.;qand p. 8, Vol. CVI., for various 
palliatives. 


W. A.—There are sooty bricks in’ the wall, Cut 


away the plaster and imbed a thin piece of slate 
an inch wider than the sooty bricks all round, and 
plaster over. 


Tox.—The architect of the Tower of London was 


Gundulphus, Bishop of Rochester, who also 
restored Rochester Keep in the same reign, that 
of William I. 


ATHOR.—An “ Engastrimist ” is, or was, a ventrilo- 


quist. We have never heard the name given but 

to one, Brabant, the Court conjurer to Francis I. 

o r rpoee; said to have been “tho best that ever 
ve on 


B. P.—The figure was a “ Joe im the Bottle,” which 


wo have described many times. The pressure on 
the covering of the bottle does the trick. Must 
look up the back issues you refer to. The manu- 
facture of gasogenes and the recharging of syphon3 
is quite beyond amateur appliances or capacity. 


Bato.—Water stain will probably raise the grain. 


You can darken mahogany, just as you do oak, 
by fuming it with ammonia, but it takes longer, 
and more ammonia, Be sure your chamber is 
airtight, and that the wood remains in it five days 
or nights if you want a rich dark colour. 


Plug the 
opening with fireclay, hold the pipe upright in 
the fire, and if it is big work run a ridge of fire- 
clay round the flange to hold the molten spelter 
near the pipe. You must, of course, wire the 
pipe at intervals with iron wire. 


S. M.—You do not want a worm. Such distillations 


are done with a glass flask or retort. The con- 
denser is made by jacketing a narrow glass tube 
inside a wider tube, and be n them cold water 
circulates. You will find full directions in almost 
any elementary text-book. 


i originally 
simply the host’s table, an ordinary at which cus- 
tomers were allowed to dine With the landlord. 
Down well into the seventeenth century that was 
the only public dining-place in Germany and 
France. The first restaurant in Paris was not 
opened till the reign of Louis XIV. 


M.—tThe creature sent is the common water 


M. 
beetle or dysticus, generally found in springs and 


cool water, and sometimes in damp earth. Kept 
in a small glass globe amid house plants, and fed 
on a little animal food, it will live through the 
winter on the underside of a chip of wood, a 
bit of onting Hak and amuse you by its curious 
motions in the water. 


ENGINE.—The word ‘‘ wraxen’’ will be found in few 


dictionaries, but it survives im some rural] dis- 
tricts, and means overstrained, or broken down, 
coming from the Anglo-Saxon wræcon, to wreck 
or break. Not long since we heard a country 
woman, tired out with a tribe of peevish young- 
sters unable to sleep, declare “the children were 
all wraxen with this summer time.” 


Crrkus.—We expect there is little the matter with 


the varnish, and that thd real cause of your 
trouble is you have exposed too great a body 
of the varnish over a cold surface. The waod 
should be just warm and the work done in a warm 
room, and then you will get a fine, hard surface, 
ma ace the dull, powdery appearance you com- 
plain of. 


VoLo.—Thə derivation genefally given 
ascribes the origin of the word sterling as applied 
to money to the Esterlings, merchants of the 
Hanse Towns, who came over and reformed our 
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‘coinage in the reign of John. But some say it 


should be Starling, in allusion to a little star on 
the coins, and others Stirling, from Stirling Castle, 
where mqney was coined in the reign of Edward I. 


D. H.—Can only suggest examination of the soil. 


by an expert. As a rule, plane trees do well in 
London; but we remember about 47 yeara ago- 
they were planted in one of the London equares 
and obstinately refused to grow. Dr. Voelcker 
. 800 of our issue of June 5, 
1874), and he stated that an excessive proportion 
of common salt and nitrates in the soil was the 
cause of failure. 


MARE WIcks.—forry, but we cannot open up a dis- 


cussion on tanks versus constant water supply. 
The opinion expressed in.the letter referred to 
must be taken for what it is worth, and we are 
compelled to agree with him. The water authori- 
ties in many places still insist on tanke, concur- 
rently with partial or constant services for baths, 
closelá. etc., and during the late drought we do 
not know what we should have done if they did. 
not. 


EINSTEIN'S THEORY.—We have ‘been unable to find 


Toom this week for many letters on this subject,. 
mostly because the writers have done little but 
contradict each others’ opinions, and in other 
cases because of their extreme length. For the 
present we think believers in the theory and their- 
opponents have had a reasonable innivgs and 
may, with advantage, take a rest till the ap- 
proaching meeting of the British Association at: 
Edinburgh is over. A good deal will be said 
about it there, and, ,as usual, the meeting will 
occupy too much of our limited space to leave 
much room for other things. 


ee 


USEFUL AND SCIENTIFIC NOTES 


— 
Alloys.—The Light Metals Co., 120, Broad 


Street, Elizabeth, New Jersey, U.S.A., have 
patented a process of preparing a metal 
scavenging alloy which consists in preparing. 
ian alloy of uranium and aluminium and add- 
ing the cooled solidified alloy to a molten bath 
of aluminium and magnesium. Such an alloy, 
suitable for use in the casting of open-hearth 
basic steel, is obtained by adding aluminium 
to a molten ferro-uranium alloy, containing. 
25 to 45 
oxide in the proportion of about 11 parts of 
uranium to D 
uranium-aluminium alloy formed is cast in 
bars and added to a molten bath of aluminium. 
and magnesium in the proportion of 150 parts 
of alloy to 44,000 parts of aluminium and 
3,170 parts of magnesium, and the resultant. 
alloy f 
tion of the alloy is given as ma 6. 
copper 0.25, iron 0.35, silicon 0.5Q, aluminium 
92.40 parts, and uranium a trace. 
to two parts of alloy are added to 4,000 parts. 

{of molten steel, a light grey slag separating 
from the metal. 
nesium in the alloy may be increased to 15 
per cent. and the proportions of uranium and 
aluminium varied. 


er cent. of uranium, or uranium 


00 parts of aluminium. The 


In one example the composi- 
esium 6.70, 


1s cast. 
From one 


The proportion of mag- 
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Leitz Latest Microscope, stand ©,- rack 
coarso and side-screw fine adjus stment to 1/500 
mm., revolving and centring stage, rack suh- 
stage, swing-out iris with rack lateral motion, 
Abbe condenser, dustproof triple mosepiece, 4 
eyepieces, objectives Nos. 2, 4, and 6, and 1/1£ 
oil immersion, N. ap. 1.30, and lock-up cabinet, 
£36 10s.; in brand new condition, unmarked. 


Westley Astro. Telescope, 3} in. clear O.G., 
rack and pinion focussing, steadying rod, star 
finder, 3 astro. and 1 terrestrial eyepieces, 
mounted on heavy solid brass claw table stand, 
complete in mahogany case, £20 10s. 


Beginner’s Microscope, on horseshoe stand, 
inclinable stand, rack and pinion focussing eye- 
piece, 2 in. triple power objective, giving 4 in. 
and 1 in., bull’s-eye condenser, and case, 47s. 6d. 

Pair Opera Glasses, mother-o’-pearl and gilt, 
screw focussing and case, 21s 


Powerful 3-Draw Telescope, 
sunshade, leather-covered, 35s. 


Vest Pocket Kodak, fitted Cooke //6.5 
focussing anastigmat lens, speeded shutter, for 
daylight loading roll films, and case, £6 6s. 


6 in. Transit Theodolite, hy Sprenger, of 
Berlin, covered horizontal scale and vernier, ver- 
tical scale and 2 verniers, niicroscopes of Tead- 
ing in both horizontal and vertical, all divisions 
on silver, two 4-in. levels, one on horizontal bed 
and qther on telescope, one large central level, 
telescope with rack focussing, spider lines in 
eyepiece, 3 levelling screws, each with clamping 
adjustment, levelling plate, plummet stand, and 
pine travelling case, £24 10s.; in new condition. 


Micro. Objectives, 1 in. Leitz, 22s. 6d.; 
9-5 in. Leitz, 34s. 6d.; 1-6 in. Swift, 42s.; 1-6 in. 
Watson Parachromatic, N.A. .74, £2 18s. 6d.; 
2 im A.A., 900, 30s.; 2 in. Swift Collar, 32s. 6d.; 
+ in. Beck, £2 17s. 6d.; 1/12 in. Watson Ver- 
salix, as new, £6 10s.; 1/12 in. Leitz, £6 6s., 
N.A. 1.80, as new; 3 in. Objective, N.A. .54, 21s.; 
1/5 in. Gilmer, £2 5s.; 1/16 in. Parke’ s immer- 
sion collar, 1/15 in. Reichert, immersion, 
N.A. 1.25, £5 10s. 


Portable 3-Draw Telescope, in new 
tion, oxidised tubes, 12 in. O.G., sling, 
and strap, £3 3s. 

*Phone, 
CITY 6981. 


brass tubes, 


condi- 
caps, 


| City Sale & Exchange _ 


3. pi. 
cross front, 


Ross Focal-plane Camera, rising and 
focal-plane shutter to 1/ /1,000 sec. 
and time, Ross Homo lens //6.3, and 3 slides, 


£7 15s. 
Ross Telescope, 2 in. 0.G., 8-draw, 


» =e 


leather- 


covered, sunshade, complete, leather case, 
£6 10s. 
i-pl. Uno Cameo Folding Pocket Camera, 


focussing, rising front, fitted anastigmat lens 7.8, 
universal shutter, speeds 1 sec. to 1/150 and 
time, ‘hooded focussing screen, 6 slides and case, 
£5 10s. 

Pr. 6x Kershaw Prism Binoculars, 
condition, eyepiece focussing, 
justment, complete, leather case, £5 19s. 6d. 


in new 
interocular ad- 


ment is guaranteed in perfect 
working order. We undertake 
to exchange for full value any 
apparatus found to be unsuitable 
provided it is returned. within 


one month. 


Brock Microscope, on solid horseshoe stand, 
inclinable rack coarse 
fine focussing, 
Abbe 
piece, 5 eyepiece 
& 1n., 
£27. 

Postcard No. 3a Folding Pocket Kodak, 
R.R. lens, speeded shutter, 1 sec. to 1/100 and 
time, rising front, reversible finder, 
dition, £6 10s. 

Krauss Prismatic Telescope, 75 mm. O.G., 
sunshade, 3 eyepieces, magnifications 15x, 23x, 
and 80x, movable on rotating disc, quickly 
adjusted, solid ash stand with lower sliding 
leg for adjusting height, with top giving uni- 

complete, solid leather sling 
£35; as brand new. 


and micrometer screw 
cenring and revolving stage, 
and iris, dustproof triple nose- 
S, objectives 1 in, 4-in., 
and lock- up cabinet, 


Substage, 
and 
in new condition, 


in new. con- 


versal motions, 
carrying case, 
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90-94, FLEET STREET, E.C.A. 


DRUMMOND BROS., 


DRUMMOND 4-inch LATHES. 


SELF-ACTING SLIDING, SCREW-CUTTING, MILLING, 


Write for full particulars— 


LTD., 


ADVERTISEMENT RATES. 


For Sale. Wanted. 
Situations. 


For Exchange. 
Addresses. 


The Charge for Advertisements inserted under any of 
the above headings is 1s. for the first 16 words, and 6d, for 


ach succeeding sight sett which must be prepaid, 


For Exchange. 

The Reputation Firm Exchange or Buy Any- 
thing Optical. Write or call.—BROADHURST, CLARE- 
SON AND CO., 63, Farringdon Road, E.C.1. 

Clarkson’s, 338, High Holborn. Second-hand 
Optical Mart. Make, Buy Sell, Exchange First- 
class Optical Instrumente. 

Witts, Opticians, 3 
Road, S.W.1, Buy, Sell, 


, Buckingham Palace 
and Exchange Optical In- 


struments. Particulars on application. 
Will Exchange British Medical Journal for 
Lancet. Posted Monday.—Barsour, Ballaugh, 1.0.M. 


For Sale. 
Reflecting Telescopes, Mirrors, 
new method. More light and 
OALVER, Manse, Walpole, Halesworth 
Realgar Mounts: Vulgare, Pellucida, Angulatum, 
Navicula, Rhomboides, Saxonica, 5s. each.—C. BAKER, 
244, High Holborn, London. 


64-Page Book about Herbs and How to Use 
Them, 2d.—TRIMNELL, The Herbalist, 144, Richmond 
Road, Cardiff. 

Milling Attachments, with Vices for Lathes.— 
Tus WHEELER MANUFACTURING CO., LTD., Trench 
Crossing, Wellington, Salop. 


Blattis is the only absolutely efficient remedy 
for exterminating cockroaches and blackbeetles. The 
Editor recommends it. 1s. 9d., 3s., or 5s. 6d. per 
tin, post free, from- “HOWARrTHs, 471, Crooksmoor, 
Sheffield. 


Silvered by 
durability.—G. 


~- tea T v- 
Silent Keyless Clock, English make; simplicity 
reliability; noiseless; no keys to lose, no springs to 
break; driving force constant! no oil required. Price 
£2 10s. Luminous dial and hands 10s. 6d. extra.— 
DENNISON, 26-28, Holborn Viaduct, London, E.C.1. 
*Phone, Holborn 2793. 

Waitham Watches,—Special offer of small pre- 
war stock at slightly over pre-war prices. Mostly 
high-grade movements, in silver, gold-filled, and 
solid “gold. These watches are all new and in per- 
fect condition. Detailed list post free.—DENNISONS, 
Waltham Watch Depot, 26-28, Holborn Viaduct, 
E.C. ’Phone, Holborn 2793. Repairs to Waltham 
Watches by a trained staff; the best equipped in 
England. 

Ionised Tablets io middle age, prevent harden- 
ing of the arteries, swelling of glands, tendency to 
seizures. Below. 

Ionised Tablets for Deafness, Insomnia, Enlarged 


Prostate, Rheumatism, Piles, Catarrh, and all 
chronic ailments. —THE LABORATORY, 62, Newport 
Street, Bolton. 


“ Telescopss, Equatorial Adjustments, Figur- 
ing and Silvering Mirrors,” 2nd Ed., cloth, 8vo., 
5s. 6d.—BANKS, 62, Newport Street, Bolton 


The Harley Chin Rest prevents mouth breath- 
ing during sleep—a prolific cause of disease.— 
Below. 

The Harley Chin Rest. Highly recommended 
by specialists. 5s., post free—Laboratory, 62, New- 
port Street, Bolton. 

Microscopes, Accessories- and Splendid 
SLIDES for Sale.—CLARKB AND PAGE, 28, Thavies Ina, 
Holborn Circus, E.C.1. 

Books! Technical, Scientific, all subjects. 
1,000,000 in stock. Second-hand and new; lowest 
prices; approval. Catalogue 401 free.—Below. 


Books Bought. Best prices given.—FOYLEs, 
121-125, Charing Cross Road, on. 

Australian Opals.—Direct from Australia. Rare 
“ Black” Opals, beautifully intermingled red, blue, 
green colouring. ‘Descriptive price-lists fréé Corre | 
spondence invited. World-wide connection Digan 
SEWARD, ‘‘ Optical House,’ Melbourne, Australia. 
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45 x 107 Jules Richard ‘Verascopt 
SCOPIC CAMERA, fitted pair RR. ler 
inst. shutter, automatic 
plates, complete Jeather cay 


Steward’s Lord Bury Teles cope j 
oxidised tubes, 1j in. O:G., pancrat ic eyel 
and solid leather case, £5. : 


No. 3 i-pl. Folding Pocket Kodak 
graphic Kodak anastigmat, f/7.7 lens, 
able speed shutter, time and bulb 
combination back for plate, foc ISSi ing secreet 
double plate-holders, and leather < case, : 
in new condition. y 

Pr. 12x Aitchison Prism ‘Binocu ar 
mm. 0.G., screw focussing, in cul = d 
ment, and leather case, £8 10s. 


4 mm. Swift Apochromat 
tive, N. ap. 0.95, as brand new,” 


Pr. 8x Alex and pitas 
CULARS, 30 mm. O.G., eyepiece fo 
ing bar, and leather case, £5. 


Carpenter and Westley 
inclinable, rack coarse and screw | 
2 eyepieces, objectives 1 in., 4 in. 
substage condone bull’s-eye | conden iser 
and case, £5 5 S 


Powèrful 3-Draw Telescope, 
13 in. O.G., in good order, 85s. ~ 


§ x 4 Thornton Pickard Folding Rub; 
HAND OR ISTAND CAMERA, triple erta Tiisin 
and swing front, reversing back, Dallmeye 
Carfax f/6.3, 3 foci ADARE ompo a d shu 
ter, adjustable 1 sec. to 1/250 and ime 
double slide, Mackenzie slide, and 9 « 
£9. 


z = ~ 


Jules Richard Thermograph, selt- reco i 
thermometer, external mercury er, 
8-day clock in cylindrical drum, which. 
chart showing week’s record, ‘in 
metal case, new condition, £7 10s. x 

18 in. Stanley Rolling Parallel Rule, bras 
oxidised, in solid mahogany case, £1 iis. 6d 

Pr. Powerful Field Glasses, by Ca lagh 
Bond Street, morocco-covered, screw toc 
and solid leather case, 45s. 


y: 


WIRES: “FI MS, 
FLEET, LONDON.” 


Guildford. 
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Spare Time Employment with= Fir lighte 
Machines, 70s.; also Bundlers, 95s. Waste materi 
utilised.—HILL AND HERBERT, LTD., Great Centr 7 
Street, Leicester. 


Crossley Gas Engine, 7 jn. bore, an in. etroke 
very good condition, little used; 2 flywheels, ga 
bag, and exhaust box. No tanks. Price £70.— 
40, Woodberry Grove, Finsbury Park, ondon, À 


Telescope, 3} in. obj., altazimuth motion 3, finde 
tripod stand, accessories, £385.—Particulars , tal Dp 
“ Moseley,” Fairview Road, Enfield. 


The Great War is Over. DORA has ¢ 


long holiday Material is now obtainable 
WHITE’S Brain-twisters are on sale again. — 


Thos. Ablewhite. F.A.S.I., the old Puzzle K 
claims to be England's greatest oa or 
aana Puzzles. Over 40 years’ reader of” thi 
ourna 


Advertiser in this Journal over 20 anag 
The Wonderful Loop-the-Loop Puzzle, claimed t 
experts to be the most perplexing puzzle evel 
invented. 

Prizes Offered for Solutions. First 
second prize, £50; third prize, £25. apnea 


paid, 6d.—THos. ABLEWHITR, Puzzle Kin Tr inity | 
Schools, Coventry. ~ 


Barton Clay Fossils, 100 specimens, 1 nn mel: 
post- free, &s., cheap. —LANCELOT, 294, Christchur rch 
Road, Boscombe, Hants. E 


£3 Weekly.—Agent’s side line. 
ticulars, sample 1s. (returnable), 
Mawbey Street, London, S.W.8. 


D. J. Smith and Co., Ltd., 58, Com ton | ire 
E.C., make all kinds of spare parts aioe ar i out 
all classes of motor and engineering work repa airs. 

Newtonian Telescopes, 6} Bt os! 7 ‘Jos. Our 
famous telescopes are now ready: 64 in., £15.16 
including 2 slow, motions, 3 ste ndard eyeplec 
TaK eye t brass finde and Our Lamour 
opitzon ana thb) Ne hold highest. testimor 

elesco: ` 18540 Sire 
dington, 89 tes p 


ne on 
—AB 


“£100 


Sells it selfi 
ee ] 
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ORNAMENTAL TURNING.—XIX. 
(Continued from page 252, Vol. CXIII.) 


Typ ORNAMENTAL SLIDE-REst.-—Continued, 
The illustrations to my last article 
should be useful to those who have joined 
our ranks since the Great War, and have 
embarked or are about to embark on orna- 
mental turning, but before closing the de- 
sription of the ornamental slide-rest we 
employ, it will be as well to illustrate a 
lithle further, so that when we reach the 
actual designing and execution of work in 
. black-wood and ivory it will be unneces- 
sary to describe all the apparatus em- 
ployed, when we ought to be using it with 
a certain knowledge thereof and of its 
powers. 

At the top of Fig. XLII., therefore, is 
shown Holtzapffel’s holder for parting- 
tools and drills in the slide-rest. Its ad- 
' vantages are great, especially when work- 
ing on delicate pieces, that the hand part- 
ing-tools might damage or separate badly, 
owing to their liability to be deflected to 
one side of the direct line to the centre of 
rotation. But, even the slide-rest part- 
ing-tool holder cannot control the point at 
euch a distance from its support, so it 
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enable the tool to keep as true as its cut- 
ting-edge will allow. This brings up the 
advantage of having the edge slightly 
skew, about 5°, so that the right point will 
lead and cut clean. 

When the piece of work is of large dia- 
meter, two or three inches and over, it is 
as well to consider if it can be re-chucked 
properly, after separation, by the other 
end, so that the left may be surfaced—and 
ornamented, if desired. Such objects as 
boxes and pedestals generally admit of re- 
chucking, a course that enables one to 
remove any blemishes that may have come 
to light or have been produced by the 
errors of the workman. 

After entering the parting-tool about 


half-an-inch into the work, time and per- 


haps tools will be saved by continuing the 
separaticn with a fine-toothed saw, while 
revolving the work slowly with the left 
hand on the pulley. For this a fine hack- 
saw, of 24 teeth to the inch, is an excel- 


lent tool, cutting clean and quickly. 


Before completely separating the work 
from the chuck, place some clean cloths on 
the bed and remove the slide-rest away to 
the right, so that if the hand fails to 
retain the work when detached, it will not 


Por ting Tool and Drill-hol der, for Slide Rest. 


Qu adrant. 
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behoves us to be-certain that the point of 
the tool is exactly at height of centre first, 
and then to advance it into cut and on into 
the work very carefully and slowly: When 
the parting-tool has been adjusted to its 
proper position for the separation of the 
work from its backing in the chuck, bring 
up the fluting-stops on both sides, secure 
them to the main slide, and so anchor the 
top-slide and tool-holder to one spot. If 


Fig XLI. 
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be dented or disfigured by the hard iron 
bed, at all events. ; 

The slide-rest parting-tool also allows 
one to measure accurately the depth that 
thə tool has advanced, a very important 
thing, when one is hollowing out in rings 
and plug some shallow but valuable work. 
So often the penetration exceeds the in- 
tention when hand-tools are depended on, 
that enough material is not left at the 


this is not done, it will be a rude shock to į bottom of the recess to allow of patterns 
the workman when the top-slide shifts to! being worked on the outside subsequently. 


the left or right, and gets pulled away 
from the line it started on, thus rendering 
the surface parted on the work of a de- 
eidedly convex or concave pattern, which 
Ireans that it will not have a flat surface 
to stand on, or on which to be joined to 
another piece of the built-up work. 

But, even with all one’s care at the 
‘entering of the parting-tool, it will bear 
away to the left, as a rule, and if one 
withdraws it and shifts the tool its breadth 
‘to the left, and cuts down to the first pene- 
tration—so as to reduce friction—it will 
te found that it is by no means certain 
that the first cut will be continued dead 
Guo Great care and slow-cutting will 


ee -o 


Always leave enough material, therefore ; 
it is easy to remove any surplus from the 
outside, but one cannot replace what has 
been taken from the interior. 

In the figure the quadrant has been de- 


picted, as it should be added to any slide-. 


rest that does not possess it already. 
Various turning-bevels may be employed to 
adjust the main slide to any angle to the 
work, but the quadrant adjusts it also to 


any angle to the bed, an important point.. 


The angle subtended by the marks of the 
0° and 90° must be 90° also, so that when 
the index point (shown next O in 
Fig. XXXVII., Vol. CXIII.) is on 
the zero line, the main slide is dead 
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parallel to the axis of the mandrel, 
and, therefore, to the bed. Simi- 
larly, when the index point is on the line 
marked 90°, the main slide is exactly at 
right angles to the same axis, and is square 
with the bed. The set-screws in the stops 
OO, as shown in former figure, will admit 
of adjustment, but little should be required 
if the quadrant is fitted correctly with the 
index point on the zero line. The inter- 
mediate angles are not so important, gener- 
ally, but in fitting cones together one must 
be sure that the angles are the same, so it 
is well to have everything absolutely 
accurate. 

In working the slide-rest, the traverse 
of the tool usually depends on the rotation — 
of the handle at the right end of the lead- 
screw. This is very inconvenient on many 
occasions, as it necessitates stretching the 
right arm far across the bed and back- 
board, and thereby swinging the body 
round. Always add a second handle to the 
left end of the screw, secured by a set-screw 
or pin, so that it can be removed 
when not required, or when it will 
interfere with the work, or the large 
pulley and faceplate on the mandrel. 
The comfort of having the control near 
one is immense, in addition to which it 
enables one to work the rest and shift 
the index in ‘the division-plate or on the 
chuck without changing one’s position, 
particularly noticeable when sitting at the 
lathe for a big repetition figure, of perhaps 
a thousand consecutive cuts. 

It requires care and much practice to 
rotate the handle at a uniform rate at 
every point of a revolution, but the result 
of any slight stoppage or hurry over one 
point will be shown on the work as an 
irregularity, slight though it may be. Con- 
sequently, the addition of a worm-wheel 
and tangent-screw to the right end of the 
lead-screw, where ‘the handle slips on, is 
very desirable, especially when a very high 
finish is desired, as ought to be the goal 
of every real ornamental turner. The slow 
and regular motion of the tool is obtained 
by driving the pulley on the tangent-screw 
from the overhead, with rather slack band, 
and this is where the value of two overs 
heads is particularly apparent. 

The worm-wheel and tangent-screw may 
not be on your slide-rest, and it takes 
money and careful fitting to add it, as a - 
rule, but I give at A the pattern that is 
usually followed. The littie frame that 
carries this addition is pivoted at the screw 
1, so that the lever, shown broken below, 
raises or releases it according as it is 7 
moved to the left or right by the arm 
working in the curved slot that is cut at 
an angle with the horizontal. If it were 
not for the awkwardness of its looks, prac- 
tically the tangent-screw should be at top 
of the wheel, for then the release would 
take place, when the band would lift it 
clear instead of pulling it up against the 
lever all the time. It would take up an 
inch, at least, of the main-slide, though, 
except the lever were fitted to work ver- 
tically. 

At B I have shown a cheap and effec- 
tive way of meeting this want. It is 
simply the adaptation of a small dome or 
spherical chuck. I have one so fitted for 
several years, and find it invaluable for 
true cylinders, surfaces, curves and 
spirals, Any other old chuck worm-wheel 
and tangent-screw would do, but this is 
compact and easily supported. by the flat 
piece of iron or steel shown as fixed at the 
right end of the main-slide to the left of 
C in Fig. XXXVII., so that the chuck is 
horizontal. The two ends are bent as 
shown, with the pulley on inside, but it 
is equally adaptable to the outside, as the 
piece of steel or iron protrudes to both. 
The .only. drawback is that one must 
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loosen the set-screw 2, and remove the 
chuck, when reversing quickly by hand. 
However, this is not a serious objec- 
tion, and the- apparatus is cheap, when 
an old chuck is picked up for a song. 

The preparation of this gear is simple ; 
it is only necessary to detach the wheel 
from the chuck, re-chuck itt in a prepared 
piece of boxwood on the mandrel, bore out 
the hole in the centre of the nose, from 
the front down to the point of the screw | 
that retains it in the dome-chuck, and of 
the diameter of the side of the square on 
the lead-screw. Then, with a three-square 
pillar- or parallel-file, remove the brass 
carefully, so as to form the four corners in 
the hole; finish with a very fine four- 
square file, taking care not to cut into the 
screw-hole at the bottom. This makes the 
process a little tedious, but it is not a very 
dong one, and it well repays all the 
trouble. Adjust the hole carefully to the 
square on the lead-screw, and when it beds 
well home drill a }-in. or 3-32 in. hole 
between the threads of the nose, ‘so as to 
be tapped to admit screw 2, which enters 
a counter-sink made with the point of the 
drill when drilling the hole for it. Make 
the set-screw 2 with a square head, so as 
to fit the small key that works with a 
cutting-frame, ‘reassemble the chuck, and 
attach it to the lead-screw. 

The fitting of the pulley on to the square 
end of the tangent-screw does not take 
long, and then the apparatus will do all 
that is required. Different-sized pulleys 
on the tangent-screw or smaller on the 

- driving-wheel of the lathe, will give varie- 


ble. 


much over 125 lbs. per square in. 


leakage of steam and loss of power. 


a waste of power. 


portant. 


ties of speed. K. C. A. J. [rings should be rounded on the edges so 
(To be continued.) as to prevent the scraping off of the oil 

i from the cylinder walls, and the rings 

—— eao 0 also should be sọ designed as to float 


STEAM CYLINDER LUBRICATION. 


Lubrication has an interesting and in- 
structive article bearing on the subject of 
lubrication with which Railway and 
Locomotive Engineering ‘not only cordially 
agrees, but as the matter is so clearly pre- 
sented makes some brief abstracts. The 
author justly claims that it is. far more 
dificult to ascertain whether a steam 
cylinder is efficiently and economically 
lubricated or not than it is to determine 
the same condition with bearings, because 
the inside surface of the cylinder cannot 
be seen or felt while the engine is run- 
ning. Wear in a cylinder cannot be usu- 
ally detected except on examination when 
the cylinder head is removed. Cylinders 
and valves cannot be examined every day, 
so the tendency is to use an excess of oil 
m order to be sure of getting enough. A 
cylinder oil is required to lubricate every 
sliding surface which comes in contact with 
the steam. In reality this includes not 
only such surfaces as may actually be 
touched by the stream, but those moving 
parts which are heated by it or are under 
its pressure. The principal parts that 
must be lubricated are: The admission or 
controlling valve and valve rod, the 
cylinder walls, the piston and piston rings. 
the piston rod, and the exhaust valve if 
different from the admission valve. In 
addition the oil generally must lubricate 
the main stop valve and throttle. When 
various surfaces are usually under 
_ different pressure and temperature condi- 
tions in the same machines, and the 
lubricant must take care of their varying 
conditions equally satisfactorily, the slide 
valve, operating, as it does, with an excess 
pressure on one side, is exceedingly diffi- 
cult to lubricate, as the tendency is to con- 
tinuously scrape the oil away from the 
valve seat, giving a maximum opportunity 
for wear and leakare. This, of course. 
could be somewhat prevented if the edges 
of the valve and its seat could be cham- | 


sions or otherwise. 
LUBRICATORS. 


are used. 


maintained. 


pendent of the load or speed of the engine, 


conditions. 


cator also stops feeding, 
waste by flooding the engine with oil when 
1t 1s not in operation. 


the rate at which the oil is fed to the line 
can be ascertained at any time. In the 
multiple type of lubricator where one piece 
of apparatus feeds a number of lines, sight 
feeds with separate regulating devices 
should be installed in each line. The best 
tvnes of lubricator will feed the same 
amount of oil regardless of temperature, 
viscosity or amount of oil in the receiver. 
Some types keep the feed pipes full by 
means of spring check valves, which also 
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ered, but while this procedure would 
wssist in the lubrication it would result in 
oor steam economy and hence is unthink- 
To produce satisfactory lubrication 
of the slide valve, therefore, the oil film 
nust be continually renewed. On account 
of this difficulty it has been found imprac- 
sical to operate slide valves at a pressure 


Piston valves, being balanced as to steam 
pressure on the sliding surface, are not 
subjected to the tendency of squeezing the 
oil from between the bearing surfaces, but 
a-seal must~be maintained between the 
different parts of the valves to Dee 
The 
valve rods are usually comparatively small 
with little friction, but quite ‘serious 
trouble may result in the running of the 
engine if they are not properly lubricated. 
When adjustment is very. exact, any over- 
heating may cause a change of alignment 
with a possible sticking of the valve and 


While the nominal duty of the oil within 
the cylinder is to lubricate the cylinder 
walls, the proper lubrication of the piston 
rings and the piston rod is equally as im- 
Horizontal engines, on account 
of the weight of the piston, require greater 
care in the selection of a lubricant than 
do vertical cylinders, and it is considered 
the best practice in the horizontal type of 
engine to have the piston supported by a 
tail rod so that its weight is not carried 
by the cylinder wall directly. This allows 
the piston rings to function in producing 
a seal and not in carrying a load. Piston 


freely around the piston, thus taking up 
any misalignment due to unequal expan- 


There are two general types of lubrica- 
tors used in steam cylinder lubrication: 
The hydrostatic type and the mechanical 
type. In some cases of direct application, 
small sight feed cups or similar devices 


The hydrostatic type of lubricator, work- 
ing on the principle of forcing the oil into 
the lubricating line by means of a head 
of water produced by condensed steam, is 
somewhat erratic. Conditions may change 
the amount and temperature of the water 
and hence the head, and changes in tem- 
perature may vary the viscosity of the oil 
so that a constant and regular flow is not 
The amount of oil flowing 
into the lubricating line will be inde- 


and hence the lubricated parts will not 
receive 'the varying amounts of oil re- 
quired to take care of the changing speed 


In the mechanical type of lubricator, as 
it is generally geared directly to the 
engine, the oil is forced into the line at a 
rate which varies directly with the speed 
of the engine, thus giving a lubrication 
more commensurate with the require- 
ments, When the engine stops, the lubri- 
thus avoiding 


Most mechanical 
lubricators have sight feed cups so that 


taken 
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are vacuum proof. This causes oil to be 
fed the instant the engine is started. The 
mechanical lubricator can be used either 
with the direct system of application or 
with the” atomisation system, but the 
hydrostatic type is generally only used on 
the latter. 


SUPERHEATED CONDITIONS. 

In éngines with high superheat it has 
been the general practice to use heavy- — 
bodied pure mineral oils, and as a result. 
good lubrication has not always been 
obtained, and it has been the general 
opinion that such machines are very hard 
to lubricate. This use of a pure. mineral 
oil is no doubt due to the fact that cylinder 
oils were too often used which were. not 
properly refined or compounded with such 
fatty oils as would withstand the car- 
bonising effect at the high temperature of 
superheated steam. Unless very high 
superheat is used, steam at the exhaust 
will show some moisture, and-as we must 
lubricate the cylinder on the exhaust 
stroke as well as on the expansion stroke, | 
we must use a slightly compounded oil 
that will take care of slightly wet condi- 
tions. Even if the exhaust from the high | 
pressure cylinder remains dry, that of the 
low pressure will be wet. This, of course, 
can be taken care of by using a different 
oil on the high and low pressure cylinders, 
but this is not necessary as oils are now 
made which will take care of both condi= 
tions satisfactorily. 

DETERMINATION OF PROPER LUBBICAMON, - 

The real test of a cylinder oil is the- con- 
dition of the rubbing surfaces after it 
has been used. In making an examination 
of a cylinder running on a certain oil, too 
hasty a conclusion as to its value should 
not be reached. It takes time to form a _ 
film surface on a cylinder wall) and if 


possible several weeks should elapse be- 
fore the action of the oil is finally judged. 


A perfectly lubricated cylinder should be 
highly polished and have a glaze over its 
sutface. It should have no rough or dulb 
spots, and there should be no sign of rust 
if examined immediately after stopping the 
engine. The colour should vary from æ 
bright iron-white to a light brown or steel 
blue. If the cylinder head is removed im- 
mediately after stopping the engine there 
should be a film of oil all over the surface 
sufficiently thick to.saturate three or four 
thicknesses of cigarette “papers. -Even 
when the engine has stood for several 
hours there should still be a film upon the 
cylinder walls, though not necessarily as . 
thick as if examined immediately after 

stopping the engine. The stain on the paper: 
Should be brown. If it is black or has 


black particles or streaks, the cylinder or 
Tings are probably wearing or the oil is 


carbonising. If there are pools of oil lying 
in the bottom of the cylinder or in the 


counterbore, too much oil is being fed and 


the quantity should be reduced. If the 
cylinder walls are dry in spots or show 
signs of wear, either too little oil is being 
fed or the wrong kind of oil is being used. 
Lack of lubrication will sometimes be | 
shown when the engine is running, by 
sticky valves or groaning sounds from the 
cylinder. 

Economy of lubrication can be checked’ 
up by examining the exhaust steam or 
piston-rod leakage. If the condensed 
steam shows considerable quantities of 
liquid oil, either too much oil is being fed 
or 1t is not properly atomised. If it shows 
minute drops of oil atid is milky in colour 


it is probable that atomisation is complete 


and the feed is correct. If the piston rod 
shows a film of oil on it and there is no 
oil fed directly to the piston rod it can be 
aken as an indication that the atomisa- 
tion is satisfactory, or, at least, that the 
surfaces ave)réceiving sufficient oil, 
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SIMPLE WEATHER FORECASTING. 

The new book on Weather Forecasting by 
Mr. D. W. Horner and Mr. W. M. Rokert- 
son is now ready. It is published at five 
shillings net, by the Courier Printing and 
Publishing Co., Ltd., Tonbridge. Rear- 
Admiral A. D. Wilkin, C.B.E., D.S.O., 
contributes an appreciative introduction, 
and the illustrations are helpful. 

Most of our readers are sufficiently 
familiar with the principles of the 
system which is detailed, but they will find 
mach fresh matter in the book which will 
facilitate their further practice in forecast- 
ing, and it will add many more to the en- 
thusiastic band of British amateur 
meteorologists the number of which it has 
s0 largely increased. 

In our review of Mr. Horner’s last pub- 
lication we mentioned the special useful- 
ness of the system to miners, and we urge 
gain on all mining engincers to convince 
themselves of its utility, as it enables them 
to know the probable changes in barometric 
pressure some time beforehand. 

We should add that cash prizes are 
offered to the youngsters for essays on the 
system, and that the essay of the winner 


_ of the first prize will be published in the 
= next edition of the book. 


SCIENTIFIC SOCIETIES. 


LUTON 
AND DISTRICT SECTION. 


This body, which has been in existence 
eighteen months, has a very considerable 
membership, composed of essentially 
practical astronomers. The Section has, 
up to the present, met once a week, on 
Mondays at 7 p.m., in the Correspon: 
dent’s study. The officers, Mr. Edgar 
W. Foster, F.R.A.S., and Mr. ©. A. K. 
(lark, are Correspondent and Observing 


* “Correspondent respectively. The Society 


- the Section 


is undertaking systematic solar work, 
and Mr. Hugh W. Lamberton is compil- 
ing a daily record of the solar disc, with 
the aid of a 2}-in. refractor. The other 
instruments in the service of the Section 


‘are an 83-in. Calver reflector owned by 


Messrs. H. E. Dall and J. Gurteen, and 
à 2-in. refractor in the possession of Mr. 
Hugh Simmons. The owners of the 
Sin. have done some very valuable work 
in connection with variable stars and 
nebule, and Mr. Simmons has executed 
some fine drawings of the Lunar’ crater 
Stofer, and also a series of sunspot 
sketches. 

Certain members of the Section have 
been invited to lecture before the Luton 
Wireless Society, and a similar invita- 
tion has been receive from the Dun- 
stable Literary and Scientific Society. 

Periodically lectures are given before 
on astronomy of a more 
elementary nature than that dealt with 
in the papers read by the members, for 
the benefit of new members. 

Another method of interesting many 
and possibly new, members is to get them 
acquainted with the heavenly bodies 
themselves, by means of small observing 
classes, conducted ‘at the telescope. 
= | H. W. L. 
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SCIENTIFIC NEWS. 


The Air Ministry (Weather Depart- 
ment) announces that a ‘‘moderate”’ 
earthquake was recorded by the seismo- 
graph at the Meteorological Observatory 
at Eskdalemuir, South Scotland, on 
Tuesday, August 23, at 9.17 p.m. The 
actual locality is uncertain, but the dis- 
tance is calculated at about 1,000 miles 
from the observatory. | 

The Aéro Club de France has decided 
to give a prize of £500 to the pilot of the 
first helicopter which rises 25 metres 


(82 ft.) from the ground and lands again 


without damage. ‘In order to measure the 
height, each machine taking part will 
have a cord of 25 metres attached to it 
with a 22 lb. weight at the end of it. 
August frosts are not common, but we 
have had one in this year of remarkable 


-meteorological contrasts. Under the in- 


fluence of clear skies and a chilly north- 
westerly breeze, temperature fell very 
rapidly during the night of August 285, 
and early on Friday morning the thermo- 
meter on the grass at Greenwich Observa- 
tory registered one degree of frost; at 
Howden Aerodrome the minimum was 
62 deg., and at Lympne 34 deg. By the 
afternoon continuous warm sunshine had 
raised the mercury to 77 deg. at Southend, 
74 deg. at Lowestoft end Felixstowe, and 
73 deg. in London. 

Mr. McAffee, of Stamford, Connecticut, 
is constructing a giant telescope at 
Chanarel, in Chile, which, it is said, will 
tell us whether there really is life on the 
planets, and as much about the Moon 


as we know about the Earth. The 
telescope will be fifty feet in dia- 
meter, and will give a magnifi- 
cation of 25,000,000! “Now, com- 


ments the Morning Post, ‘‘the Moon is 
only a modest 237,000 miles (mean) away 
from us, and a magnifying power of 
1,000 would reveal her as if she were 
distant 237 miles from the naked eye. 
A power of 100,000 would enable us to 
see the Moon as she would appear 2.37 
miles away, and a power’ of a million 
would bring her to within .237 miles of 
us. Divide this by 25, and we should 
see how many lumps of sugar the inhabi- 
tants of our satellite put in their tea- 
cups. The Moon would only be .0094 
miles away, and we could touch it!” 


Mr. H. J. Gray, of 40, Grange Road, 
Lewes, Sussex, who regularly advertises 
in our columns, has just issued an en- 
tively new series of slides, and sends us a 
sample of an excellently mounted series of 
animal hairs, which, we are sure, will be 
appreciated by many readers. 


Dr. Perkins, the entomologist, has 
made some remarkable discoveries as to 
the food of trout. In one fish forty-six 
different species of beetles were found. 


No. 2 of the Drop Forger, the quarterly 
journal of the Drop Forgers’ and 
Stampers’ Association, excellently main- 
tains the quality and interest of the good 
start made in May last. The leading 
feature is a capital lecture on “Die 
Blocks,” delivered before the Association 
by Mr. Leslie Aitchison, D.Met., B.Sc., 
A.I.C.. and there is plenty of other good 
practical matter. 


Mr. Peter Cooper Hewitt, a distin- 
guished American scientist and inventor, 
died last Thursday week atthe American 


Ta 


| meetings for the 
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Hospital, Neuilly. He was in his 61st 
year, having teen born at New York on 
March 5, 1861. Throughout his life he 
devoted himself to the study of economics, 
physics, electricity, and chemistry. - He 
was probably most widely known as the 
inventor of the “ Cooper-Hewitt lamp.” 
Another invention, known to engineers as 
the Cooper-Hewitt rectifier, operates like 
a check valve in a water pipe permitting 
a current of electricity to flow freely in 
one direction, and preventing the flow in 
an opposite direction. Other of Mr. 
Hewitt’s inventions were concerned with 
wireless telegraphy and wireless tele- 
phony; he invented an improved process 
for the electrical welding of steel and made 
many experiments in the evolution of sea- 
planes. : 


Lord Rothschild says there is no truth 
in the report, emanating from Norwich, 
that he has bought a black swallow-tailed 
butterfly for £65. 


At a recent meeting of the Privy Coun- 
cil the petition of the Institution of Elec- 
trical’ Engineers for a Royal Charter of 
Incorporation was approved, and a Royal 
Charter has now been granted. The 
King has also intimated his willingness 
to become patron of the institution. 


Viscount Grey of Falloden will preside 
at a dinner to be heid by the Selborne 
Society at the Hotel Cecil, on Tuesday, 
October 25, to celebrate the purchase of 
the Brent Valley Bird Sanctuary as a 
Gilbert White Memorial, as well as to 
make known the need of funds for its 
upkeep and endowment us an open space 
for ever. Particulars of this nature 
reserve, for which between five and six 
thousand pounds have been subscribed, 
together with details of the dinner, may 
be obtained from the hon. secretary and 
treasurer, at The Hermitage, Hanwell, 
W.7. 


The airship R.38 broke in half while 
flying over Hull on the evening of the 
25th ult., and was wrecked by explosion. 
falling into the Humber. Only five men 
out of the total complement of 49 British 
and Americans are known to have been 
saved. Air-Commodore Maitland is among 
the dead. It is said that the airship’s 
trials had revealed defects during the 
earlier flights; that a tendency to 
“hump ”’ had been observed when she was 
flying at less than her designed speed ; 
and that examination showed that some of 
her framework had begun to buckle. These 
defects had been remedied and the frame- 
work was strengthened. A passage in the 
report of the Aeronautica] Research Com- 
mittee; published two days before, may 
have its bearing on such speculations. The 
committee there give in outline the result 
of “experiments . . . on a model of R.38. 
undertaken in. order to obtain information 
regarding the aerodynamic efficiency of 
this ship.” The experiments showed that 
“the resistance compares unfavourably 
with that of R.33,’’ and that “the fins 
were also less efficient than those on the 
latter ship.” But the result of the full 
and searching investigation which is being 
held must be awaited before comment on 
the cause of the lamentable catastrophe 
can follow. 


` 


Women have for many years attended 
the annual meetings of the British Asso- 
ciation for the Advancement of Science, 
and from the passive position of listeners 
they have gradually come to take a more 
and more active part in the deliberations. 
The detailed programme of the_sectional 
Edinburgh assembly 
next week suggests that the subjects on 
which woren are most prepared to con- 
vey specially acquired knowledge or ex- 
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press reasoned opinions are those asso- 
ciated with economic science and statis- 
tics, anthropology, psychology, and 
botany. In the section, devoted to eco- 
nomic science, Miss G. Jebb is to con-. 
tribute a paper on ‘‘The Cost of Living 
and Sliding Scales’*;. Mrs. Barbara 
Wootton will deal with ‘‘ Self-supporting 
Industries,” and give an account of an 
inquiry into the principle of regulating 
wages and providing against unemploy- 
ment in accordance with industrial capa- 
city ; Dr. Mary T. Rankin will speak on 
the ‘“‘ Elements of Compulsory Arbitra- 
tion-in Recent Industrial Legislation,” 
and Miss E, F. Stevenson is down for a 
paper on “The Economic Theory of 
Public Expenditure.’’ In the new section 
of psychology three papers will be given 
by women, Miss M. Macfarlane is to 
deal with ‘‘Sex Differences in Tests of 
Constructive Ability,” Miss Bickersteth 
with ‘Colour Thinking,” and Miss 
E. I. G. Ross with ‘An Estimation of 
Vocational Fitness Among Mental De- 
fectives.” Women’s papers in the section 
of anthropology include one by Miss Mar- 
garet Murray on recent excavations in 
Malta, and another by Miss R. M. Flem- 
ing on “Sex and Growth Features in 
Racial Analysis.” 


The preliminary Census returns, offi- 
cially issued recently, have revealed 
the total number of persons in Great 
Britain to be 42,767,530. The population 
of England and Wales is 37,885,242, and 
that of Scotland 4,882,288. Numbers in 
England and Wales have increased since 
the Census of 1911 by 1,814,750, a lower 
figure than any recorded since 1811, and 
proportionately far lower than any 
hitherto recorded, and there are 1,720,802 
more women than men. In Ireland the 
rebellion made the taking of a census 
impossible. The total decrease of the 
administrative county of London and the 
City 1s 38,436. The City has gone down 
by 5,951. It is one of the few places 
where the males and females almost bal- 
ance—6,716 men and 6,990 women. Hamp- 
stead is the district where the proportion 
of women to men is highest—52,793 
women to 33,287 men. Westminster, too, 
is high—80,034 to 61,283. The decrease 
in population is largest in‘ Stepney, 
which has sunk by 20,066, and in Mary- 


lebone, Westminster, Finsbury, and 
Bethnal Green. The chief increases are 
at Woolwich (19,027), Wandsworth 


(17,296), Lewisham, and Hammersmith. 
Hendon, which includes the Garden 


Suburb and many new districts, has in-- 


creased by 17,208 and Croydon by 21,326. 
The main decrease in the London popu- 
lation is in the East End, and the main 
` increase in the south and north-west. 


——_— 6 0 


Moulding Picture Frames.—According to 
ERS by H. P. G. Steedman, 84, Ebury 

treet, London, fibrous material, preferably 
a mass of vegetable fibre and animal wool, is 
impregnated with a mucilaginous hardening 
composition, and then treated with aluminium 
acetate, and the moulded article is dried and 
subjected to the action of formaldehyde. 
The hardening composition consists of rape 
or linseed oil, resin, or casein glue, to which 
may be added turpentine, wax, glycerine, 
borax, and potassium bichromate. The com- 
position may be moulded in plastic or semi- 
. plastic condition, and may be used in a liquid 
or semi-liquid state in moulds with porous 
walls. In the latter case, the composition is 
poured into, or sprayed upon the interior sur- 
face of, the mould, and the aqueous part is 
withdrawn through the mould by exhaustion. 
The moulded articles, for example, picture 
frames, may be painted or gilded to resemble 
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‘the results of some small computations may 
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LETTERS TO THE EDITOR. 


THE MOON’S CRESCENT—OCCULTA- 
TION OF VENUS—THE MILKY WAY 
—VENUS IN SUNSHINE—STAR 
DISTANCES—THE EARTH’S SHADOW 
—WHAT STAR WAS IT!?—ENCKE’S 
COMET. 

. [71.]—The Moon’s Crescent (84, p. 54).—I 

am sorry that I am not able to refer to the 

Royal Geographical Society publication that 

“H. L. S.” mentions, but consideration of 


throw light on the point. about which he asks. 
This question of the inclination of the termi- 
nator to the horizon leads, moreover, to an 
interesting paradox, which is not altogether 
new, as will ‘be seen. 

Consider the right-angled triangle SMN, S 
being the Sun, which, fortunately for the 
computation, is just on the horizon, M is the 
centre of the Moon, and MN is «a vertical 
circle through that point meeting the horizon 
in In the case we are considering, as 
“H. S. L.” says, SN is 41° and MN is 
22° (figures are given to the nearest integral 
raroughont); and solving the triangle, it will 
be found that the angle MSN is 31° and the 
anglo SMN 67°; that is to say, the lupar 
terminator which is at right-angles to SM, 
makes an angle of 23° with the vertical circle 
(to East of Vertex) at the Moon. But herein 
lies the paradox. SM being a great circle 
is a straight line because the eye iş in its 
plane, but it is inclined to the horizon at an 
angle of 31° at the Sun, and 23° at the Moon. 
or, in other words, the inclination of the ter- 
minator is different according as we refer it to 
the horizon or to the line which we call a 
vertical circle ‘‘on the sphere.” Does it 
happen that “H. S. L.” computed the angle 
MSN and not SMN®™ Also, did he compute 
the angle from the north point, 9°, or was it 
found by subtraction? I think if this angle 
be computed rigorously il will be found to be 
17° west of the north point, which added to 
Wa gives the sum 40°, as shown by the 

Mr. Proctor wrote on this subject of the 
apparent direction of the terminator in this 
journal many years ago, but I am sorry I 
cannot give the exact reference, The matter 
is discussed at considerable length in the 
book, ‘‘ A Few Chapters in Astronomy,” by 
Claudius Kennedy (Rev. M. H. Close), to 
which I have before referred, and is well 
worth buying for other things besides this. 
The apparent paradox, as there stated, 
is that if the crescent moon be two or three 


days old, @ radial line drawn through the 


middle of her illuminated limb will seem to 


point decidedly above the Sun. Any adequate 


statement of the pros and cons would take 
more space than I 


an essential point in the argument and con- 


clusion is that vertical circles on the sphere 
are inclined to one another and meet, so that 


they are not parallel. This statement may not 
pass uncontested, but it is to be remembered 
that we are looking at things from the per- 
spective point of view. I gather, however, 
that “ H. S. L.’s ” question does not refer in 
any way to observation, so that the computed 


{figures given above may be sufficient for his 
Finally, I must mention an observa- 


purpose. 
tion which bears very directly on the question. 
In l’Astronomie for August there is an in- 
triguing picture of the Moon and Venus on 
July 2 before occultation, seen above an Obser- 
vatory building, and in this picture the ter- 
minator is inclined almost exactly 60° to the 
horizon line. The facts seem rather illusive, 
and are left for further consideration. 


In the article in this French publication 
about the occultation of Venus, besides the 
picture- just mentioned, there are two of a 
more scientific nature. These are photographs 
showing the Moon and Venus—one when the 
planet is approaching the Moon, the other at 
the beginning of first contact, taken five 
minutes after sunrise. In this the limb of 
Venus, or rather the terminator, is distinctly 
seen, within the limb of the Moon. This is 
clearly an effect of the plate or the camera. 
Looking at the picture, it is impossible not 
to have the impression that Venus is nearer 


leather, plaster of Paris. sheet metal, or wood }to us than the Moon. 


son said last we 
where the Galactic circle lies. entirely round 
the horizon. The pole of this circle is at the 
point whose R.A. is 12h. 48m., and declina- 
tion 27° N.; or rather, as there.are two poles, 
one is in dec. 27° N., the other in dec. 27°S. 
In order that the Galactic circle should lie 
on the horizon, its pole must be in the. 
Zenith, and therefore the latitude of the place: 
must be 27° N. or S. Because this pole 1s on 
the Meridian, the time must be 12h. 48m. _ 
sidereal at the northern place, Oh. 48m. at the 
southern. This recalls an examination ques- 
tion that may be worth répeating, to the | 
effect that on the Arctic Circle the Sun is 
always either rising or setting at 18h. sidereal 
time. 


as he would if he were at the 


ave at command here, but 
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The Milky Way (88, p. 54).—As Mr. Elli- 
A thats alae be a place 


aa * 
tee 


The suggestion that because the Milky 
Way is seen all round, the Solar System is 
near the centre of the Galaxy, is hardly 
plausible, as will be seeu by considering the 
analogy of trees in a park surrounding ap 
open lawn. A person at one side of the 
lawn will still see trees all round him, just 
mtre ; but 
those near him would look larger and more 
openly spaced. This indicates one of the 
ways in which this question is being studied. 
—namely, by discussing the relative star 
density of stars of different magnitude in 
different parts of the sphere. 

Venus in Sunshine (68, p. 54).—Venus was 
at its Greatest Brilliancy on M 17 of 
this year, and again on May 28. Its computed 
stellar magnitude was —4°0 on February 10, 


‘as compared with —4°3 on March 17, which 


means that the planet was 25 per cent. 
brighter at the later date compared with the 
former. | 

Star Distances {p. 49).—The four stars — 
whose distances Mr. Newton and Mr. Thorn. 
ask for are rather disappointing in this re- 
spect. One of them, Aldebaran, is in the 
Mount Wilson list mentioned in my jast letter 
(p. 48), where its spectroscopic parallax is 
given 0°7096, and its trigonometric parallax, 
adopted from determinations at several abser- 
vatories, is 0°"055. If we use the mean of 
these two, which happens to agree with the 
figure in Mr. Walkey’s list, the distance of 
the star is about forty-three light-years. The 
other three stars are not in the Mount Wilson 
list. In Mr. Walkey’s list, o Cygni and 
a Virginis have negative parallaxes assigned 
to them, so that it seems of little use to sug- 
gest a distance beyond saying that they are 
very far away. The parallax of Regulus 
(a Leonis) is given as ‘"033, with a probable 
error of *”020, which makes its distance about 
100 light-years. 

Earth’s' Shadow (99, p. 67}.—Without 
any means wishing to overwhelm Mr. A. 
Vince by the weight of authority, may I quote 
a statement from the Meteorological Office 
Glossary, which has the heading ‘ Twilight 
Arch ” as an attempt to throw light on this 
matter, if the wo be not inappropriate: 
“ On a clear evening after sunset a dark arch 
with a pink edge may be seen to rise from 
the eastern horizon; the distinction between 
the darkness below the arch and the brighter 
sky above it becomes rapidly less as the arch 
rises in the sky. The dark space is really 
the shadow of the Earth. In mountainous 
countries shadows cast by mountains between 
the Sun and the observer may be seen to rise 
from the twilight arch. The pink edge of the 
arch is due to reflection from particles in the 
atmosphere which are illuminated by rays 6f 
the Sun that have lost nearly all their blue 
light from lateral scattering.” Reference is 
made to a paragraph which explains that the 
blue of the sky is due to scattering of the 
sunlight from particles in the atmosphere. It 
seems that the words ‘‘ shadow of the Earth,” 
as used here and by Miss Cook, imply 
merely a twilight effect, and that her state- 
ment meant little more than that the Moon 
rose in a darkened sky. 

What Star was It? (100, p. 67).—Mars was 
above the western horizon at the time men-. 
tioned, being six degrees of azimuth north.. 
ward from the point where the Sun had set, 
and at 6° altitude. It was not as bright as a 
first magnitude star, and it was higher than 
Venus,which was,still farther northward, sa 
that I cannot préss the suggestion. 
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Encke’s Comet.—It is reported that this 
comet was observed on July 27 by Mr. Skjel- 
lerap and Mr. Reid at Capetown, so that the 
eecord of visibility at every return since 1818 
remains unbroken. The observation indicates 
that perihelion passage was about five hours 
earlier than the prediction, which means 
that the observed place was that of the 
ephemeris at a time later by that interval 
than the actual time of observation. 

3 H. P. Hollis. 


OUR VARIABLE MOON. 


_ [72.}—I enclose photos showing the full 
Moon taken at the focus of my small re- 
fractor, 53” aperture, which may be of in- 
terdst as showing the apparent size of the 


t - Moon at its nearest and farthest points. I 


. got the February full Moon at Perigee, and 
the recent one in August at Apogee, in each 
case. within about twelve hours of the full 
phase and the respective limits of its orbit, 
the difference in distance being about 30,000 
miles. The casual observer does not notice 
_ these changes in apparent dimensions, a fact 
I had an example of on the same night that 
I took the Apogee photograph A lady see- 


ing the full Moon on that evening rising over | X 


192] -2-2} 
FULL 


PERIGRE, & 
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the mountains in the calm, clear sky of the 
glorious anticyclone, remarked to me that she 
could never remember seeing the Moon look 
. “so large and round ” as it did that evening. 
Asa matter of fact, however, it could seldom 
appear smaller to. actual measurement than 
it did on the occasion of that remark. 

The telescope is not a photographic one, 
and the negatives do not bear enlarging well. 
_ The’ exposures “were one second for the 

erigee and two seconds for the Apogee view, 
but the latter was, I think, rather over ox- 
posed. The sky was clear, but very un- 
steady on both occasions. 

. W. B. Housman. 
Workington, Cumberland. 


VENUS—FIELD-BAR—TO MR. O'DEA. 


(73.}—During the past few months Venus 
has been observed, when circumstances per- 
mitted, with 84 in. equatorial reflector, 
powers x 110, x163, and x207. All 
observations took place in full daylight. On 

occasions the cusps were noted as quite 
sharp; and on several, from April 14, on- 
Wards, the interior of the crescent was 
certainly darker than the outside sky—such 
darkness did not, however, at any time 
extend beyond the line joining the cusps. 
_ On May 7d. 22h. 39m. G.M.T. this darken- 
Ing was visible with close attention even in 
my' comet eyepiece of x53. With higher 
powers the N. cusp was very sharp, and, at 
Moments of steadiest air, seemed prolonged 
by a short line of light following the circum- 
ference of the disc. The shading along the 
terminator was quite obvious. On May 21d. 
lh, 35m. G.M.T. the best view of the 
season was obtained. At moments of best 
seeing a yery faint line of light flashed out 
along the S. limb, extending quite 30 degrees 
of the circumference beyond the southern 
asp; and at intervals I suspected the visi- 
bility of the whole unilluminated part of the 
That portion of it inside the crescent 
close to the terminator was decidedly darker 
than the sky, but I several times had a 
strong impression that the portion outside 
the line -joining ‘the cusps was also visible— 
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not so much by reason of a difference in 
brightness from the bky. for it was next to 
impossible to say which was the more 
luminous), but rather from a difference in 
tint. The part in question was seemingly of 
a faint olive tinge, in contrast to the pale 
blue of the sky. | l : 
On no occasion was the bright part of the 
planet hidden by a field-bar, such not being 
to hand. I should be glad if someone or 
’ would say if it is possible to use a 
field-bar with the Huyghenian e.p., and if 
so where the bar should be placed. Or am 
I correct in supposing it necessary to have 
recourse to the Ramsden type of e.p. if one 
desires to use a field-bar? 
Telescopes in N.Z., commented on by Mr. 
Mee, makes one’s mouth water for the 
atmospheric tranquillity which apparently 
reigns there. But I confess myself rather 
mystified as to how a power of x 950 was 
obtained on the 6-inch. Judging from the 
photo, it appears, erring on the side of 
generosity, that the focus of .the mirror 1s 
somewhere about 66 ins. To get x 950 on 
this necessitates the use of an e.p. of 0.07 
in equiv. ‘focus—less than 1-14 in. I have 
yet to learn if even single lenses, let alone 
e.ps., are made of such short focus—or was 
a Barlow lens used? At present my highest 
power on 84 in. is x 480, and I have occa- 
sionally felt the need of a higher power; so 
that further information on this point would 
be very useful, and probably to many other 
readers besides. í M. B. Heath. 
Hillside, Kingsbridge, Devon. 


FIREBALL ON AUGUST 1. 


[74.}—I was interested in seeing the letter 
(63) of my friend Arthur Mee, and especi- 
ally so that part of it in which he refers to 
the Perseid Fireball of August 11. _ 

I observed this object from Bristol. At 
the time, 9 h. 28 m. G.M.T., of its appear- 
ance I was looking towards the Eastern sky, 
and saw a brilliant flash, which I at once 
regarded as of meteoric-origin. Quickly turn- 
ing round to the West, I noticed, lying almost 
across the star e Bodtis, a -densely luminous 


streak, evidently projected by a briliant 


Perseid. It remained visible for about 45 s., 


notwithstanding the moonlight. From obser- 


vations of the object I have computed that 
the height of the meteor was from about 75 
to 53 miles, and its position from over Swan- 
sea to Barnstaple Bay. The radiant point 
was at 44° + 58°. These deductions are, how- 
ever, merely approximate owing to insufficient 
data. I should be glad if Mr. ‘Mee or some 
observer of the object could give me a more 
exact description of the Fireballs flight 
amongst the stars. .It must have been seen by 
a great many persons, a few of whom may 
have taken, its place accurately from the 
streak. ° W. F. Denning. 
Bristol, Aug. 25. 


SURPRISING LONDON MINIMA TEM- 
PERATURE VARIATIONS. 


[75.}—I was very greatly surprised to learn 
by newspaper reports that the minimum 
grass temperature recorded at Greenwich, on 
the night of Thursday last, August 25, was 
31° F. At Ealing my two standard certified 
grass thermometers on the night specified 
registered a minimum of 44.2° F., the grass 
minimum for the following night being 59.4° 
F. The Stevenson screen minima for the 
nights of August 25 and 26 were 45.8° and 
59.9° respectively. That such a great differ- 
ence of minima should have existed between 
the eastern and western districts of London 
is remarkable. A. A. ©. Eliot. Merlin. 

Ealing, August 27, 1921. 


MICROSCOPICAL—THE PODURA 
SCALE ONCE MORE. 


[76.}+-In THe EnotisH MeEcuanic for 
December 17, 1920, p. 253, I gave an account 
of the structure of the scales of a podura 
that I supposed to belong to Lepidocyrtus 
curvicollis, and on April 8, 1921, p. 121, I 
gave a figure of part of one of those scales. 
On April 22, p. 145, “F.J. W.P.” ques- 
tioned the correctness of the name, and, 
apparently because he was unable to detect 
the structure I described, seemed to doubt 
its -existence. At the time I was unable) to 


Letter 31, re- 


say if he was correct or not in his surmise 
that my scales were not those of L. curvicollis, 
for although I had looked af slides of this 
species now being sold by Messrs. Beck, I 
did not critically compare them with my 
own, as the scales seemed quite the same in 
shape and had. the same general structure, 
but the cross partitions were much fainter, 
which at the time I did not suspect to be 
due to a specific difference. I find now, how- 
ever, that I was mistaken as to the identifica- 
tion of the scales I described, -and 
“F.J. W. P.” was correct in. supposing 
them not ‘to belong to Lepidocyrtus curvi- 
collis, but he was not correct in believing 
that there are no cross lines between the 
ribs of the scales of ‘that species. 7 

Early in May last I found in a box of 
slides I had completely forgotten an old 
paper-covered slide labelled ‘‘ Lepidocyrtus 
curvicollis,’’ and a few weeks later a reader of 
the “ E.M.” wrote to me and said he thought 
that the scale I had figured did not belong to 
L. curvicollis, and very kindly sent to me 
several slides of what he believed to be that 
species for me to examine. The slides sent 
to me by this friend are identical with the 
one I have of L. carvicollis, and also with 
those now sold by Messrs. Beck, and with a 
genuine old slide of that species labelled as 
made by ‘‘Smith and Beck, 6, Coleman 
Street,” with all of which I have critically 
compared them, so that there can be no 
doubt whatever that I now have the genuine 
L. curvicollis. I mention these. details to 
show that there can no longer be any ques- 
tion as to whether the structure I here illus- 
trate belongs to the scales of the genuine L. 
curvicollis of Beck, for I have seen it upon 
the scales of every slide examined. One of 
the slides I took to a meeting of the 
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Quekett Club for Mr. Merlin to see, and 


found that he could readily perceive the 


structure at a lower magnification than I can 
detect it, his vision being more acute than 
my own. At a later meeting he brought his 
own slide of L. curvicollis and exhibited its 
structure to the meeting, and it certainly was 


seen to better advantage on his slide than on 


my own, the objective used being a Zeiss 4 | 
apochromat of N.A. 1.42,. Mr. Merlin very | 
kindly gave me a reference to an account 
and figure of the structure of this scale by — 
Mr. E. M. Nelson, in the Journal of the 
Royal Microscopical Society, 1907, p. 593, 
with a plate. I very much regret that I had 
no previous knowledge of this paper by Mr. 
Nelson, for it is a most interesting one, 
and I recommend all who have access. to 
it to read it, for it contains an excellent 
summary of nearly all that has been written 
about the podura scale, and an account and 
figure of its true structure, which exactly 
agrees with what I have seen, and is the first 
correct description of the structure that has 
been published. There is‘one point about 
thé various accounts of the structure of these 
scales that seems to me very remarkable, 
which is that, although various opinions are 
given as to the real structure of the ‘‘ ex- 
clamation ” marks, the majority appear to 
think that they are merely elevations of the 
surface of the scale, no one having given the 
very obvious explanation that they are por- 
tions or joints of solid ribs forming the frame- 
work of the scale, oyer which is stretched a 
very thin membrane on each surface. They 
often have the appearance of projecting above 
the surface, and may possibly do so. The 
general structure of podura scales is 
exactly on the same plan as that of Lepi- . 
doptera scales; it is only the details that . 

differ. In the case of these podura scales the 
ribs are jointed, but their continuity is saa 
fectly evident when proper! DaN A i 

with 9, Swift achromatic» 1-6 im. of 3-41. „34, 
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or a Zeiss apochromatic 4 in. of N.A. .95, in 
conjunction with a x20 ocular and a 
chromatic Watson Abbe condenser, with a 
small central stop in the carrier, and using 
a green screen, the union of the joints to 
one another forming ribs, and the slender 
oblique veinlets connecting the ribs can be 
seen quite distinctly. So that it seems some- 
what remarkable that with the good 1-12 in. 
oil immersion objectives in use the wedge- 
shaped markings were not long ago recog- 
nised as being merely the joints of solid ribs, 
each wedge-shaped joint arising from the 
forked apex of the joint below it. 

As to the finer structure, which so many 
seem unable to detect, it is absolutely essen- 
tial that it should be looked for only upon 
scales in close contact with the cover-glass, 
or it is probable it will. not be seen; also the 
scale must be free from any exudation. The 
substage condenser must be properly centred, 
and axial critical illumination used, with as 
large a cone of light as the objective will 
bear. Also a green, or blue-green screen 
should be used. Under these conditions, if 
the scale selected is a suitable one, it becomes 
a matter of very careful focussing to per- 
ceive (at least some more or less distinct 
evidence of) the structure I. have figured. 
Some scales show it much better than others, 
and I am still of opinion that it may be seen 
more clearly upon one side of the scale than 
upon the other side, and in this opinion I 
think Mr. Merlin agrees with me. As a 
test object Ido not think it is a more diff- 
cult one than dotting Amphipleura pellucida, 
but, owing to the great delicacy of the struc- 
ture and the rather faint image it makes, is 
perhaps easily overlooked. Itrequires a magni- 


fication of from 2,000 to 3,000 diameters. Mr.. 
Merlin, however, easily recognises it at 1,500 | 


~ diameters, but I cannot perceive it at that 
magnification. He used a Zeiss apochro- 
matic 4 of N.A. 1.42, whilst my objective is 
a Reichert 1-15 (sold as a 1-12) of N.A. 1.27. 
Yet, with this much lower aperture I can per- 
-~ ceive the structure to be much as I have 
represented it in my sketch, using a dry 
Powell and Lealand achromatic or a Watson 
Abbe chromatic condenser. Sometimes the 
structure is quite clear, at others ill-defined, 
with the lens I use, but with a Watson or 
Zeiss apochromat can be quite clearly seen 


on properly selected scales using a x 20 ocular | 


and a green screen. 

The structure of the scales of Lepidocyrtus 
curvicollis is as follows:—Each rib consists 
of a number of wedge-shaped joints, forked 
at their apices. One fork continues the rib 
by a similar joint, and occasionally both 
forks form joints, thus starting a fresh mb 
at that point. The other fork usually. ex- 
tends as a very fine thread-like veinlet 
obliquely upwards to a joint some distance 
above it belonging to the rib next to it. 
Across the spaces between this veinlet and 
the ribs are a number of very slender trans- 
verse partitions, as represented in my 
sketch A. ‘These partitions, so far as I can 
determine, seem only to be visible when the 
focus is below the actual surface-membrane 
of the scale. But on some scales, when the 
actual surface is in focus and a central stop 
used, the ribs are seen as continuous lines, 
not exactly wedge-shaped, but with a dimly 
lighted spot at the apex of each, and another 
set of transverse lines crossing the spaces be- 
tween the ribs are distinctly evident as repre- 
sented at B. These lines are more widely 
spaced than those of the A-view, and may 
possibly be only mere folds of the surface 
membrane, whilst those represented at A 
are undoubtedly solid structure. The B-view 
is not an out-of-focus view, nor caused by 
diffraction, but is one that I find much more 
difficult to obtain than the A-view, and re- 
-quires very careful focussing to see properly. 

The distinction between the scales of L. 
curvicollis and that of the scale I figured 
on April 8, p. 121, is that the joints of the 
ribs of the latter are stouter, not so closely 
p.aced, and the transverse ‘partitions are 
more easily seen; otherwise the structure 
is practically the same in both. 

The correspondent who so kindly sent his 
slides of this insect for me to examine informs 
me that L. curvicollis is plentiful near his 
home upon- a wall, where it feeds upon an 
alga growjng there. N. E. Brown. 
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SUNDIALS. 


[77.}—As queries frequently arise on 
dialling, it will be of interest and use to re- 
describe one of the methods of William 
Leybourn, who wrote on dialling in 1669. 
The method is of sufficient accuracy for anv 
ornamental dial, and was called by Leybourn 
‘‘Instrumental,’”’ as he makes use of a 
triangular set of scales called a ‘‘ Trigon.” 
It is hoped to show how any reader—after 
taking the trouble to divide out one of these 
scales and provide himself with a semicircular 
protractor, plumb-line, compasses, and set- 
equare—can mark out any dial he wishes. 

On a sheet of smooth drawing paper not 
less than 18 by 12 in, set out Fig. 1. If the 
reader has access to engineers’ scales he can 
save time by plotting direct from tables of 
natural sines, tangents, etc. Or labour may 
be saved in dividing up the circle if a table 
of circular measure of arcs, such as those in 
Chambers or Dale’s Mathematical Tables, 
is used. Taking some convenient length, 
say, 2 millimetres, as. the length of one 
degree, then (90x2)/157 = 114.6 milli- 
metres radius, or about 44 inches. At this 
radius the scale of tangents will be about 12 
inches long. In pricking off the various 
divisions use the side of a fine upright needle 
as a pivot for the straightedge, and prick off 
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with another needle mounted in a handle. 
Fig. 2 shows the “ Trigon” complete. 

You are now in a position to consider the 
plane upon which the dial has to be made; 
but, before any lines can be drawn it is 
necessary to ascertain in which direction the 
plane faces, and to measure the angle it 
makes with the meridian and the horizontal. 
The meridian of any horizontal plane can be 
found graphically with sufficient accuracy for 
our purpose, as follows :—Take out, from 
the ‘‘ Astronomical Notes ° for the month, 


the Sun’s North or South Declination (8) for 


the day, and from a map find the latitude of 
the place. Ascertain that the plane is truly 
horizontal by means of a builder's spirit-level 
or the straightedge, protractor, and plumb- 
line, and if the plane is circular draw a base 
or reference line across it. Lay the protrac- 
tor with the diameter against the square edge 
or on the base line, and using.a fine thread 
plumb-line cast a shadow cutting through the 
centre of the protractor. Read the angle 
where it cuts the edge. Then without delay 
set up the protractor with its plane in line 
with the Sun, that is, on the line of the. last 


stance having appreciable 
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angle and with its diameter horizontal; rest 
a needle across the circular edge and pass it 
up or down until the shadow exactly cuts 
the centre, and again note the angle or alti- - 
tude of the Sun above the horizontal plane. 
The same procedure applies where the planes 
recline, but in this case a horizontal line 
must be scribed across the plane, and the 
protractor must be packed up or held. hori- 
zontal while the Sun’s azimuth or horizontak 
angle is being taken. ‘The altitude would be 
taken as before, but a deduction made for 
the reclination of the plane. The reclination 
can be taken by laying the straightedge on 
the plane with part overhanging, and from . 
it3 underside measuring the angle which it - 
makes with the plumb-line. It should here 
be pointed out that the Sun’s declination (8) 
must not be confused with the declination of -` 
the planes from one of the cardinal points, ~ 
and that this latter meaning only is referred 

to and meant throughout the examples. The 
azimuth is obtained by projecting upon one 
another a geometric side elevation and plan 
of the hemisphere, as in Fig. 3. 


Draw any semicircle, diameter and per- 
pendicular and letter HZO. With Q as: 
centre set off the following angles on the 
semicircle: O to L the observed altitude, 
O to E the latitude of the place, and E to D 
the Sun’s declination (5), above E if it is 
North and below if South. Draw 8.T. parallel 


to EQ, and from L draw LM parallel to 


OH, these intersect at B. With the length 
SL as radius and Q as centre, strike the are 
ACG. From the point B set up the perpen- ` 
dicular BC to cut the arc ACG, and with Q 
as one point of the line extend QC to cut 
the outer semicircle in F. The angle 
FQH now represents the azimuth from the 
North and FQZ from the East or West, and 
FQO from the South meridian. 

Notes.—1. That the shadow-producing 
edge of the stile or gnomon must always: be ~ 
parallel to the axis of the Earth, that is, ` 
pointing to the pole of the heavens. 

2. The plane of the stile must always be 
perpendicular to the plane of the dial, and 
the line where it cuts the plane of the dial 
is called the substile. Except in direct North 
or South planes the substile makes an angle 
with the 12-hour line. R 

3. Do not divide the dial into more hours 
than the Sun can shine upon that particular 
plane. Make a rough sketch of the plane 
in relation to the cardinal points and mark 
the angle in ‘“‘time’’ at the rate of 159 to 
each hour; it will readily be seen at which 
hour, before or after noon, the plane inter- 
sects. i 

4. As the stile will be made of some sub- 
thickness, ib is 
necessary to draw a double line for the sub- 
stilo equal to its thickness, or the drawing 
may be divided on the substile line an 
separated to the necessary thickness when 
marking out on the actual dial. 


Example I.—Horizonta! Plane. 


Draw AB, Fig. 4, for the meridian and at 
right angles to it CD as the six-hours line. 
With the scale of tangents on the meridian 
prick off from A to C the radius or tangent 
of 45°, and at the same time from A to B 
the sine of the elevation of the stile, which 
in this case is equal to the latitude, 51-30’, 
join BC. Bisect BC and draw the three- 


‘heurs line from A. Place the scale of hours 


parallel to BC and move it to such a position 
that the points 6-3-12 fall upon the lies of 
hours bearing these numbers, and prick off 
the hours and quarters between 6 and 12. 
Irom the centre A project each of these 
joints to the edge of the plane and either 
repeat the operation or transfer the lines for 
the other half of the dial. It must be care- 
fully noted that the evening hours of seven 
and eight do not receive their shadow from 
the same edge of the stile as five and four, 
etc.. although on the same side of the 
meridian, so that it will be necessary to 
again cut the paner pattern along the six- 
hours line and slide the two centres across 
each other until they arrive at the substilar 
points from which their shadows arise. 
course, the whole may be drawn from 
separate centres as shown. The elevation | 
angle in this)(dial-is equal to the latitude 


OO ge. 2, 1921: -- - 


f: siao 
v Ahroughout. l 
A Example 1l.—Direct South or North Planes 
$. = either Erect or Reclining. 

A KES The procedure for these dials is similar to 


ne, xf must be used instead of the latitude, In an 
r dka- erect plane the elevation above the plane ‘is 
r hez-$> the complement of the latitude, Le., 
brad 90° o — 51° 350’ = 38° 30’, and if the 
‘Mad plane reclines, such as the offset of a buttress, 
kwe . 1§° 0! from the vertical, the elevation would 
Meda A. be 38° 30 —15° O = 23° 30’. It 


' is unnecessary to divide beyond the 6 hours 
~ dine in erect direct dials. 

Ho Example IlJ.—Erect Direct Eas 

= Planes. 

- . In this case, Fig.%5, the plane of the dial 

~-3g-also in the meridian, and, therefore, is 

‘. parallel to the edge of the stile. The hour 

. dines must then also be drawn parallel to the 

Earth’s axis. Proceed by laying off the hori- 

zontal lne A.D. and A.B., at an_ angie 

' equal to the complement of the latitude of 


t or West if 


the place, 38° 30’, At any convenient: 


= Point C. erect perpendiculars across the equa- 
. torial line for the hour ] 


point F. at a suitable distance to be found by 


‘trial for the height of the stile above the: 


plane. With the line of sines on F.C. and the 
90° mark on F. prick off the line of hours as 
shown from the scale of tangents, each hour 
being equal to 15°. Join each to F., and 
where they intersect the Equatorial: line will 
be the points for each of the hour lines. For 
the West plane make a tracing and turn it 
face downwards and number the hours in 

. ‘the correct order. ae 

Example IV.—Erect Declining Planes. | 

. - The most.commog erect planes are those 

sxhich decline from the “South or North 
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, and this latitude will be used’ 


J. the last, but a different e'evation of the stile 


‘| the dial, and G.A.L.-is the hour line of 6. 


` |a distance equal to K.A. Set off the distance 


- [and quarters, aud repeat for the hours on-the 


| lines nearest the stile are too close together. 


| the substile angle E.A.B. and a portion of the 


ine of 6.. Take a 
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as centre, set off; with the scale of tangents, 
the hours and quarters as far in each direc- 
tion as required. Lay a straightedge between 
each of these points and V., and where they 
intersect the line q.t. prick off one point of 
each hour line. Repeat from y. and W. 
Draw the. hour lines and quarters through 
these points of intersection. | 

Example V.—Declining Reclining Planes. 

These dials, though not ‘so obvious as the 
former examples, will not present any diffi- - 


towards the East or West, and Fig. 6 shows 
clearly the method of laying out the lines. 
In making this dial you will also see that the’ 
lines have been drawn for adial facing the 
diametrically opposite point of the compass, 
and if a tracing be made of the example, and 
looked at from the back; it will- represent a 
dial South declining West by an equal num- 
ber of degrees. ` Of. course, in this latter the 
numbers of the hours would be changed to 
follow the same order-as Fig 6, the lines of 
12 and 6 only remaining the same. The dial. 
in Fig. 6 is drawn for the same latitude and - 
declines to the Hast 30°. Draw A.B. for the 
hour line of 12, and at a convenient point A. 
the perpendicular M.N. . With the line of 
sines on M.A. and centre on A. mark off the 
tangent of the latitude 51° 30! from A. to 
B., and the sine of its complement from A. to 
H: Draw a perpendicular B.D:, set off the 
sine of the Declination 30° from B. to E., 
and the line A.E. will be the substile. 


“orizontal pilane 


Erect 
a perpendicular on A.E. at E, set off the 
sine of ‘the complement of the declination, 
60°, at F., and the line A.F. will be the 
upper edge of the stile. With the line: of 
tangents on B.D., set off the complement of 
-the latitude at D. and draw D.C. parallel to 
A.B. Take the distance E.B., set it from C. 
to G., join G.A., and extend it right across 


Drop a perpendicular from H., cutting the 
6 hours line at K., and set off from A. to L. 


+ 


culty if a sketch plan and elevation is_made 
of the- plane, or the plane itself considered, 
to find in which direction the stile will be 
erected and to which side of the 12 hours line 
.the. substile will fall. Note No. 1 should be 
borne in-mind when considering the plane. 


Upright direct East jrlane 


E.F. from A. to P., join K.P. and P.L., 
bisect each, and draw the hour lines of 9’ and 
13 as shown. Slide the scale of hours, with 3. 
on the hour line of 5, away from A. until the 
hours of 12 and 6 coincide, prick off the hours 


other side of 12. 
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To simplify drawing, reclining planes are, by 
graphic proportion, reduced to “new latitudes 
and declinations in which they are erect de- 
clining planes. The procedure then is the ` 


same as Ex le 4. Take a plane South de- 
clining Rast 30 degrees or reclining 55 


Erect North declining § i 
30° West piane js 


Fi G. E | 


When a plane declines very much towards 
the East or West it becomes almost like 
Example 3, Fig. 5, and it will ibe found when 
the above construction is finished that the 
stile has very little elevation and the hour 


To overcome this a portion of the diag: 

is taken at some distance from the centre A, 
the stile is augmented, and tlre lines opened 
out proportionately. When all the construc- 
tion lines have been drawn with the excep- 
tion of the hours, take a fresh sheet of paper 
and lay off a.b. as shown in Fig. 6a, copy 


| stilo s, r, as hatched with vertical lines. Draw 
|. two perpendiculars to the substile at the |- 
points e, dnd q. Augment the height of the: 
stile by drawing u.t. parallel to s.r. and 
beyond the line t.q. for a short distance. 
With the compasses find the least distance 
from point q, to the line u, t, and set it off 
on the substile at V, Repeat from e, and set 
off at W. From the first diagram of the dial, 
copy the angle A.K.P. and set it on the sub- 
stile from the points: V. and W. always on |. 
the side away from the line a.b. ` 

With the trigon set off the sine of 90° or 
-radius from W. to y. and V. to x. and draw 
| perpendiculars througli x. and y» . The points 
of intersection between the line q.t. and V.x. | 
will give a point on the 6 hours line and 
eu. with W.y. will give another. Join these 


a, 


Soth declining 
- is, Last filane 


“re 


° 
Cd 


es./ As shown. in: Fig. 7, draw a line 


two points and extend the line to the edge of I degrees.( As n-Fig. f Sins of the 
-the dial as the 6 hours line. , With, the paint x: AB. equal in ‘length to -the .radı 
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trigon or 90° on the line of sines, erect per- | angles are being taken, so that the pattern 


pendicular A.C., prick off the sine of the 
complement of the declination 60° at C., and 
join B.C. Lay off from B. to E. the comple- 
ment of the reclination 35°, erect perpendicu- 
lar to cut B.C. at F., and with the scale of 
tangents measure E. F. This, in a South 
plane, must be subtracted from the latitude, 


ie Erect South declining 
aA East fane 


and the result will equal the complement of 
the new latitude, 519-30’ — 31°-d0! = 20° 
colatitude of 70° for the new latitude. For 
a North reclining plane subtract from the 
latitude and difference will equal the new 
latitude. Again set off on A.C. the sine of 
the complement of the reclination 35° at D. 
and join B.D. From B. set off the sine of 
the original declination 55° at G., erect per- 
pendicular G.H. and measure ‘on scale of 


South flane —— of 


Declining East FO deg 
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equal ; in this case to 16°-40'. 
declination is always to the same quarter of 
the compass as the original, though less in 


sines. 


amount. 

In reclining dials the 12 hours line makes 
an odd angle with the horizontal line of the 
plane M.N., Fig. 8, aod care should be taken 
that this horizontal line is clearly scribed 
upon the plane itself when the preliminary 


$ 


This new | Mr. Hedges 


of the dial can be placed correctly. To find 


the original declination 30°, from B 

join K.A., and set off from A. to I. the ee 
of the reclination 55° and measure as before 
the tangent I.J. This tangent of 25° 20’ is 
the complement of 64°-40’, which is the angle 
of the 12 hours line with M.N. From this 
12 hours line erect a perpendicular A.H. and 
follow the procedure given in Example 4, the 
notation being the same, 


In a similar manner to Fig. 6 the corre- 


‘sponding inclined dials for similar angles 


West can be obtained from this one dial. 

It should be remembered that when a plane 
reclines at a. angle than the latitude 
the opposite point of the tile will be elevated. 

In conclusion, Equatorial and Polar planes 
are not mentioned, as the division of these 
must be obvious from the preceding examples. 
W. J. Pickering. 


53, Church Road, Epsom. 
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(78.]—I wish to make perfectly ven certain 
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AXIS 


the angle between the horizontal line M.N 
and the 12 hours line, set up the ee of 
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6 oz. to the ft. -FUn ; it of iron not dess than 
24 lb. per ft. run. The Lightning Research 
Committee (1905), printing its recommenda 
tions side by side with those of the Confer. 
ence, stated, ‘‘ The dimensions still hold good Į 
for main conductors. Subsidiary conductors for |: 
connecting metal ridging, etc., to earth may p€ 
with advantage be of iron and of a smaller 
gauge, such as No. 4 S.W.G. Galvanised 
ron ’’ A justifiable inference from this would 
be that where the Committee regarded the 
conductors as of importance, i.e., main conduc- 
tors, it advised 6 oz. copper or 24 Ib. iro 
but for parts it appears to have considered 
unimportant it thought the small-sized iron 
might be tried, “ with advantage ” possibly 
in abe saving of a small amount in the initial 
cost, even iP it entailed costly renewals later. 
The New Scotland Yar building | Mr. 
Hedges refers to supports my contention that 
iron is not a suitable metal for the purpose 
in . this country. When I inspected this 
system some time ago, it was in a very rusty 
state, and was broken about 20 ft. above 


ground. I see this has since been repaired j 


Sith a brass or gun-metal sleeve. 
The remainder of Mr. Hedges’ letter is, I 
consider, as valuable as the first part. 
Alfred Hands. 
91, Leadenhall Street, E.C. |> 
[This exhausts the T we can spare. f: 


©) 


DIAGRAM showing the North Quadrant of Earth, etc. (viewed as) going east. 


shown on page 50, and for this purpose I 
the criginal with one or two slight modifica- 
tions. 


i boad 


ive{ Similar differences of opinion have more than 


once marked discussion by equally com 
experts, and we must leave readers to form 


The terms acute and obtuse refer to the] their own Coneruelns: —Ed. ] 


angles made by the plumb-line and the 
earth’s axis, viz. 
line such as J.K., which represents the pa 

described by the centre of ravity of the fall- 
weight during its south-tfall, I call outside; 
and any line such as J’.K’., which represent 
the path described during the north-fall, I 


term inside. 


In paragraph 2 of column 3 on page 50 the 
letters A Aae must be cubetituted for F 
and F’, where A and A’ r prea parallels 
to the axis drawn through the points where 
the centre of gravity of the fall-weight meets 


: P.O.D. and P'.O.D. An ny CROSS- WIRES N, FINDER. .—THE OOY 


[80.]—With reference to query 65, there 
are two forms of cross-wires for a telescope 
finder which have not been mentioned, end 
with both of which I have a practi 
acquaintance: As they have both proved very 
useful for quick finding in the large telescope 

there is no harm in mentioning them. 
first consists of three good thick wires 
arranged so that their fatereaction forms 3 


the earth’s surface at the bottom of the north small (not too small) equilateral triangle, 


and south falls respectively. 


Wellingborough. G. R. Mathers. 


LIGHTNING-CONDUCTORS. 
[79. ees ag oe 
text, that the (so-called) 


Committee sugges 
would be reliable for lightning-conductors. 


It is, therefore, neccessary to explain that the] the centre of the fiel 


facts are as follows :— 
The report of the Lightning Rod Confer- 


be inferred, from the words] design. 

divorced from their con- | of a 4-in. equatorial, clock driven, by Grubb, 
Lightning Research | consists of a single thick pointer or fing 

ested that small-sized iron] which protrudes from the N. side of the fie 


symmetrically placed over the centre of the 
field. With your star inside the triangle To. 
are not far off it in the main telescope. 
arrangement is in the finder of my 8}-i0- 
Calver reflector, and is most probably 
The other arrangement in the fi inet 


d, 
extending so that its point is a trifle short of 

You then run your 
star backwards and forwards in R.A. until 
it 1s in line with the pointer, and a slight motion 


ence, of 1882, recommended that conductors, in Declination éasily brings. it to about the 


if of topper, should be not less in weightjthan 


spot just in) front of the pointer, which 6 


——————————— 


_—— 


| glass. ‘The pointer is thick, especially at its 

i base, ‘and can easily be seen in a good star- 
| light might without any artificial light. I 
me have ‘found this works very expeditiously ; 
beg tically the whole field of the finder is un- 
“i gbacured except the narrow strip (less than 
the radius) behind the pointer. When the 
telescope is in the Meridian, W. of pier, the 

_ pomter points vertically upwards from the 
west point of margin of field. Like all 

| Grabb’s design, this is decidedly good, 


especially for the amateur. 

am sure all readers will congratulate Mr. 
8, Fellows on his wonderfully interesting and 
lucky observation of the mysterious object 
seen near the Sun on-August 7. Taking his 
observation in conjunction with that. made at 
the Lick Observatory, there is, to my mind, 
F no reasonable doubt but that it was a brilliant 
"-; comet that was seen. 
-į _ It must be remembered that the great 
-A Comet of 1882 was easily seen in full day- 
- } light, close to the Sun, and was also observed 
“. In telescopes at the Royal Observatory, Cape 
of Good Hope, until it disappeared at tho 
Sun's limb. Hence its intrinsic brightness 
must have been enormous, and if it could have 
bean seen with its Perihelion brilliancy pro- 
jected on a dark, starlight sky, it would prob- 
ably have been like a miniature Sun, throw- 
ing distinct shadows from objects interposed 
in its rays. I merely mention this to show 
that from practical experience there is nothing 
‘to prevent a brilliant comet being seen in 
daylight close to the Sun. l 

E. E. Markwick, Col. 
The Knowle, West Moors, Dorset. 


A SECOND-HAND TELESCOPE 
EXPERIENCE. 

| (81.}--Many are the pitfalls which await 
„$ the inexperienced purchaser of a second-hand 
)] telescope. Butof all that I have known in thirty 
years’ dealing with such things the following 
|- takes the cake.” The -other day a 43-in. 
; With mirror was sent to me with the request 
, that I would refigure it, as it “would give 
no definition.” In fact, the owner said it 
even failed to show Saturn’s ring. I tested 
the mirror and found it optically perfect. In 
fact, it could not have been improved by 
any human skill. I then asked to see the 
flat, and this was sent to me with its mount, 
Both flat and mount looked nice, and were 
obviously Browning’s work. Buf on testing 
the flat it proved absolutely atrocious. I 
have often seen pieces of common window 
glass with a surface as good—at any rate no 
worse. Now the back of the flat, as well 
as the front, was polished, though disfigured 
by numerous chips. It occurred to me to 
test ¢he back, and to my surprise I found a 
' very fair optical surface. The murder was 
out. Some previous possessor had carelessly 
damaged the flat—probably dropped it on a 
stone floor. And then, before parting with 
the telescope, he had silvered the back of 
the flat, turned it wrong side out, and sold 
the telescope to some other e flat, ? who 
probably never knew how he had been vic- 
rong NRT Lati ` In the light of 
lg experience 1t might be just as well that 
all fats should have the Sopu side 

ground, Wm. F. A. Elison. 


EINSTEIN’S THEORY. 


(82}--Absence from home for a few days 

in the first instance, and since then time 
ent on a careful and repeated study of 

the letter (No. 2939, letter 5, page 5) of 
“Delta S,” ‘have conspired to delay my 

_ miting. Before speaking of the letter just 
named, which is a painstaking and careful 
attempt on the part of the writer to answer 
my original inquiry (No, 2936, letter 289, 

= Page 258), for which I offer him my cordial 
thanks, let mo gratefully acknowledge tho 
letter of Mr. F. Sellers (No, 2941. letter 27), 
and that of Sir Oliver Lodge (29) in the same 


issue, 

Tuming to the letter of “ Delta S,” I first 
read it through carefully, and then studied 
it by step, but found its mathematics 
beyond me. Being determined to do my 
very best with it, I took it to a mathematical 
frend and neighbour, and we had a good 
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brings the star well in the field of the main | I came away much wiser. A day or two 


later I went again, and he tried to show me 


ithe meaning of the two equations in the 


lower half of the middle column on page 5, 
but I fear that I took in but litule of it, and 
am truly sorry to have to confess that I am 
practically still in the dark, It is not till 
I get to paragraph 3 on page 6, commencing 
with the word ‘‘ Returning,’ that I seem to 
detect a tangible form looming througn the 
mist, But in the very next moment I am 
lost again. If the light pulse has reached 
R and C, surely it is beyond P, for CO and 
RO are longer than PO, and the section cut 


from the sphere of light, of which O is the] 


centre, will have the form of a plano-convex 
lens, of which it is true that P will be the 
centre of its back (i.e., of its plane side), 
but the pulse of light will have passed 
beyond P. Granting that at that moment 
No. 2 observer will be at D, it is, of course, 


evident that he is out of the axis. of the’ 


first one’s lens, but he has a lens of his own 
of which he is in the axis, but what EF 
has to do with his lens I quite fail to see, 
as it has no symmetrical relation to the 
source O, I quite see that if C and R 
are the lighting up of two particles by the 
pulse from O, they are simultaneous for P 
(or any other point in the line OT); but I 
quite fail to see that the same holds for 
E and F, as E would be lighted while F 
was still in the dark. If they are lighted 
simultaneously, then, of course, they are so 
seen by D, but not otherwise. 

Coming to the next paragraph (“ Regard- 
ing,” ete.), this, again, completely puzzles 
me, for the reason, I imagine, that I cannot 
make out the meaning of the last two para- 
graphs on the preceding page (5). 
server 1 moves along OX, 
is his time co-ordinate, I can see that 
the two are combined in OV, but I cannot 
see what OT, has to do with it, nor can I 
seo (since different parts of OV are at dif- 
ferent distances from the hyperbola) how all 
intervals from O to the hyperbola can be 
equal, as surely they should be if the 
are all equal to unity. These remarks will 
show how completely I am at sea in fathom- 
ing the meaning of the paragraph, and 


a fortiori of the one that follows it, and, 


therefore, also of paragraph 4 on the next 
pago. 

Perhaps it would be easier for “ Delta S” 
to put me on the right track by pointing 
out my blunders if I try to explain my idea 
of what he is trying to teach me by doing 
it after a fashion of my own, rather than 
by a further explanation of his own method. 

Here is the only idea that I have so far 
been enabled to form :— 


Let O be the source of a flash, and let A 
and B be the simultaneous positions of two 
observers, and let EGFH ba the circumfer- 
ence of the sphere of light from O in a unit 
of time, The actual order in which the 
lighting-up has taken place is (1) A, (2) B, 
(3) E. G, F, H, simultaneously. But this is 
by no meaus the apparent order as seen by 
tho two observers. A will see (1) the flash, 
(2) an object at G, (3) his fellow observer B, 
(4) objects at E and F, and, lastly, (5) the 
object at H. On the other hand, B 
will see (1) O, (2) A, (3) F, (4) G and 
H simultaneously, and lastly (5) E. 
But given that they know their relative 
positions they surely will have no ground for 
accusing each other of using measures of 
time or space too short or too long. 

How do mathematicians justify the use 
of ordinary mathematics, which, I sup- 
pose, are founded entirely on a Euclidian 
basis, for establishing non-Euclidian pro- 
positions ? 

If I were to travel away from the Sun 


“go” at it together, but I cannot say that jat the same speed as light, would not the 


4 


T ears a CAT m eee 


salaries to the 


| ployed. 


11 


sun ‘‘go out”? If so, it surely follows that 
there must be serious modifications of pheno- 
mena in supposing an observer to travel with. 
a speed bearing any close proportion to that 
of light. Is it, therefore, safe to ground. 
any theorem on tho supposition of an ob- 


server moving with a ve.ocity of 0.55, that 


of light? Compared with the velocity of 


light, that of any known bodies is as nothing. 


Of course, it is due to my own want of 
understanding, but one of the main puzzles 
of Einstein’s book to me is that it seems- 
to confound events themselves with their 
perception by some observer. | 

“ Charles D. P. Davies. 


THE MOTOR ROAD PROBLEM. 


(83.]—I have pointed out in the “ E. M.” 
on several previous occasions that the 
problem of our roads is one of the most 
pressing of the many needing solution at the 
present time. The ever-growing use of the 
motor-coach has been the means of making 
it patent to all observant travellers that the 
present situation cannot be much longer. 
The main trouble is that the matter is 
being tackled with such narrowness of view 
that the money which is being spent is 
largely wasted. Nothing could, of course, 
be expected from the Ministry of Transport, 
which was merely organised to pay the same 
super-men constituting it 
which they could earn in business. But 
with the dissolution of this incubus some- 
thing might be done if the problem is dealt 
with by men of wide views. At present un- 
suitable roads are being merely tinkered 
with. To take a case in point, on one road 
two dangerous corners have been dealt with 
at very considerable cost: This is good, but 
the fact remains that the whole of the road 
is absolutely unsafe for modern traffic, and 
the sum spent on the corners would go far 
towards constructing a new road of ample 
dimensions to carry the traffic. This sort of ’ 
thing is going on all over the country, and 
the money derived from the heavy taxation 
on motor vehicles is being frittered away. 
When railways. were being developed there 
was no idea of laying them down on the 
roads; new roads were made for them. The 
motor vehicle is going to make a bigger 
tevolution in transport than ever the rail- 
way did, and must be tackled in a suitable 
manner. It will be an expensive job, but 
the country can stand it, and the return, 
if it is properly carried out, will be rapid 
and enormous. What the country cannot 
stand is the appointment of some precious 
Ministry or Commission composed of men 
who know absolutely nothing of the problem 
to be faced. Let us for once reverse the 


‘scheme, and instead of paying members of 


useless Commissions what it is presumed thev 
would earn in business, appoint men with 
a real knowledge of the job, and pay them 
what the present men receive; they would 
be well satisfied, and would get the job done. 
Many old ideas have got to go, one of the 
first ‘being that the pedestrian has an equal 
right to the road as the vehicle driver. A 
railway track, with only a few tvains per 
hour or day is a safe place for pedestrians 
or children compared with the roads of to-day ; 
yet there is a penalty for straying on the 
former while the most foolish things are 
done on the latter with impunity. I am now 
completing a survey of roads and road con- 
ditions over a very wide area, and one of 
the chief things that has impressed me is 
that better provision must be made for the 
pedestrian, who must, however, be punished 
if he meets with or causes an accident by 
neglecting these provisions. The roads must 
now be really taken seriously, and not dealt 
with as if Heath Robinson was the chief 
controller. One of the busiest roads in Lon- 
don has been up for some time. The loss or 
cost through the delay to the many thou- 
sands of vehicles diverted off this road daily 
round narrow thoroughfares must be enor- 
mous, yet the road men work (?) from about 
8 a.m. to 4 p.m., with liberal meal stop- 
pages, knock off at 12 on Saturday until 
the following Monday (generally Saint Mon- 
day), andyet thousands of men are unem- 
) Work! on main roads should go or. 
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trigon or 90° on the line of sines, erect per- 
pendicular A.C., prick off the sine of the 
-complement of the declination 60° at C., and 
join B.C. Lay off from B. to E. the comple- 
ment of the reclination 35°, erect perpendicu- 
lar to cut B.C. at F., and with the scale of 
tangents measuro E.F. This, in a South 
plane, must be subtracted from the latitude, 


s Erect South declining 
“~G0° East plane 
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and the result will equal the complement of 
the new latitude, 519-30’ — 310-30' = 20° 
colatitude of 70° for the new latitude. For 
a North 
latitude and difference will equal the new 
latitude. Again set off on A.C. the sine of 
the complement of the reclination 35° at D. 
and join B.D. From B. set off the sine of 
the original declination 65° at G., erect per- 
pendicular G.H. and measure on scale of 


South flane —— OÑ 
Declining Last FO deg 
feclinng II deg: | 
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sines. equal in this case to 16°-40'. This new 
declination is always to the same quarter of 
the compass as the original, though less in 
amount. 

In reclining dials the 12 hours line makes 
an odd angle with the horizontal line of the 
plane M.N., Fig. 8, aod caro should be taken 


a 


reclining plane subtract from the] 
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angles are being taken, so that the 


the angle between the horizontal line M.N. 
and the 12 hours line, set up the tangent of 
the original declination 50°, from B. to K., 
join K.A., and set off from A. to I. the sine 
of the reclination 55° and measure as before 
the tangent I.J. This tangent of 25° 20’ is 
pA > lement, of 64°-40’, which is the angle 

the 


pattern | 6 oz. to the ft. run; if of iron not dess than 
of the dial can be placed correctly. To find] 24 lb. per ft. run.’ The Lightning Research 


Sger. 2, 1921. 


Committee (1905), printing its recommends į“ 


tions side by side with those of the Confer- 
ence, stated, ‘‘ The dimensions still hold 

for main conductors. Subsidiary conductors for 
connecting metal ridging, etc., to earth may 
with advantage be of iron and of a smaller 
gauge, such as No. 4 S.W.G. Galvanised 


hours line with M.N. From this] Tron.” A justifiable inference from this would 


12 hours line erect a perpendicular A.H. and | be that where the Committee regarded the 
follow the procedure given in Example 4, the | conductors as of importance, i.e., Main conduc- 


notation being the same. 
In a similar manner to Fig. 6 the corre- 


West can be obtained from this one dial. 

It should be remembered that when a plane 
reclines at a greater angle than the latitude 
the opposite point of the stile will be elevated. 


In conclusion, Equatorial and Polar planes Hedges refers to sup 


tors, it advised 6 oz. copper or 24 Ib. iron, 
but for parts it appears to have considered 


‘sponding inclined dials for similar angles} unimportant it thought the small-sized iron 


might be tried, “ with advantage ° possibly 
in the saving of a small amount in the initial 
cost, even if it entailed costly renewals later. 

The New Scotland gYard building Mr. 
my contention that 


are not mentioned, as the division of these] iron is not a suitable metal for the purpose 
must be obvious from the preceding examples. | jn . this country. When I inspected this 


W. J. Pickering. 
53, Church Road, Epsom. 


system some time ago, it was in a very rusty 
state, and was broken about 20 ft. above 
ground. I see this has since been repaired 
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MADE NEWTON’S FANCY BECOME A 
FACT. ! 
(Continued from page 51, Vol. CXIV.) 


[78.}—I wish to make perfectly clear certain 
terms used in connection with the diagram 


D 


AXIS 


The remainder of Mr. Hedges’ letter is, 1 
consider, as valuable as the first part. 
Alfred Hands. 


91, Leadenhall Street, E.C. l 
[This exhausts the space we can spare- 
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DIAGRAM showing the North Quadrant of Earth, etc. (viewed as) going east. 


8 <- 


shown on page 50, and for this purpose I give f Similar differences of opinion have more than 


the original with one or two 
tions. 


ight modifica- | once marked discussion by equally com 


experts, and we must leave readers to form 


The terms acute and obtuse refer to the] their own conclusions.—Ed.] 


angles made by the plumb-line and the 


earth’s axis, viz.: P.O.D. and P’.O.D. Any CROSS-WIRES IN FINDER.—THE OOY 
COMET. 


line such as J.K., which represents the pa 
described by the centre of gravity of the fall- 
weight during its south-fall, I call outside; 
and any line such as J’.K’., which represent 
the path described during the north-fall, I 
I oo f column 3 50 th 
n paragra of column ő on page e 
letters A and A’ must be substituted for 
and F’, where A and A’ represent parallels 
to the axis drawn tironeh the points where 
the centre of gravity of t 
the earth’s surface at 
and south falls respectively. 
Wellingborough. G. R. Mathers. 


LIGHTNING-CONDUCTORS. 


[80.—With reference to query 65, there 
are two forms of cross-wires for a telescope 
finder which have not been mentioned, a2 
with ‘both of which I have a practical 
acquaintance. As they have both proved very 


p | useful for quick finding in the large telesco 


there is no harm in mentioning them. 1° 
first consists of three good thick wires 


EN ued arranged so that their intersection forms 4 
the apres cap ae small (not too small) equilateral triangle, 


symmetrically placed over the centre of the 
field. With your star inside the triangle you 
are not far off it in the main telescope. 1h 
arrangement is in the finder of my 84-12. 
Calver reflector, and is most probably his 


[79.]--It might be inferred, from the words | design. The other arrangement in the finder 
ges has divorced from their con- f| of a 4-in. equatorial, clock driven, by Grubb, 

text, that the (so-called) Lightning Research] consists of a single thick pointer or fing 
Committee suggested that small-sized iron] which protrudes from the N. side of the fie d, 
would be reliable for lightning-conductors. | extending so that its point is a trifle short of 


It is, therefore, necessary to explain that the] the centre of the field. 


facts are as follows :— 


You then run your 
star backwards and forwards in R.A. un 


The report of the Lightning Rod Confer- } itısin line with the pointer, and a slight motion 
that this horizontal line is clearly scribed | ence, of 1882, recommended that conductors, in(Declinationyeasily brings it to about the 
upon the plane itself when the preliminary ‘if of copper, should be not less in weight 'than ‘spot-just in’ front-of the pointer, which also 
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gles. The pointer is thick, especially at ite 
ase, ald can easily be seen in a good star- 
light night without any artificial light. I 
have found this works very expeditiously ; 
practically the whole field of the finder is un- 
obscured except the narrow strip (less than 
ùi the radius) behind the pointer. When the 
CA teleacope is in the Meridian, W. of pier, the 
“4 pointer points vertically upwards from the 

are point of margin of field. Like all 
4 Gmbb’s design, this is decidedly good, 

ecially for the amateur. 

am sure all readers will congratulate Mr. 
8. Fellows on his wonderfully interesting and 
~ lucky observation of the mysterious object 
| seen near the Sun on-August 7. Taking his 
observation in conjunction with that. made at 
the Lick Observatory, there is, to my mind, 
no reasonable doubt but that it was a brilliant 
comet that was seen. 

It must be remembered that the great 
Comet of 1882 was easily seen in full day- 
light, close to the Sun, and was also observed 
in telescopes at the Royal Observatory, Cape 
of Good Hope, until it disappeared at the 
San’s limb. Hence its intrinsic brightmess 
aust have been enormous, and if it could have 
been seen with its Perihelion brilliancy pro- 
jected on a dark, starlight sky, it would prob- 
ably have been like a miniature Sun, throw- 
ing distinct shadows from objects interposed 
in its rays. I merely mention this to show 
that from vractical experience there is nothing 
“to prevent a brilliant comet being’ seen in 
daylight close to the Sun. f 

E. E. Markwick, Col. 
The Knowle, West Moors, Dorset. . 


A SECOND-HAND TELESCOPE 
EXPERIENCE. 
(81.}-—Many are the pitfalls which await 
the inexperienced purchaser of a second-hand 


telescope, Butof all that I have known in thirty 


years’ dealing with such things the following 
~ “takes the cake.” The other day a 44-in. 
ith mirror was sent to me with the request 
that I would refigure it, as it “would give 
no definition.” In fact, the owner said it 
even failed to show Saturn’s ring. I tested 
the mirror and found it optically perfect. In 
» X could not have been improved by 
any human skill. I then asked to see the 
t, and this was sent to me with its mount. 
h flat and mount looked nice, and were 
obviously Browning’s work. Buf on testing 
the flat it proved absolutely atrocious. Í 
have often seen pieces of common window 
glass with a surface as good—at any rate no 
worse. Now the back of the flat, as well 
as the front, was polished, though disfigured 
y numerous chips. It occurred to me to 
test the back, and to my surprise I found a 
Very fair optical surface. The murder was 
out. Some previous possessor had carelessly 
damaged the flat—probably dropped it on a 
stone floor. And then, before parting with 
the telescope, he had silvered the back of 
the flat, turned it wrong side out, and sold 
the telescope to some other “flat,” who 
probably never knew how he had been vic- 
(immed. Caveat emptor. ` In the light of 
this experience it might be just as well that 
all flats should have the non-optical side 
ground. Wm. F. A. Ellison. 


EINSTEIN’S THEORY. 


_(8&}—Absence from home for a few days 
in y first instance, and since then time 
on 
the letter (No. 2939, letter 5, page 5) of 
“Delta S,’ have conspired to Bie wy 
_ wnting. Before speaking of the letter just 
named, which is a painstaking and careful 
attempt on the part of the writer to answer 
my original inquiry (No, 2936, letter 289, 
page 258), for which I offer him my cordial 
thanks, let mo gratefully acknowledge the 
letter of Mr. F. Sellers (No, 2941, letter 27), 
and that of Sir Oliver Lodge (29) in the same 
issue, 
Turning to the letter of “ Delta S,” I first 


read it through carefully, and then studied’ 


it step by step, but found its mathematics 
beyond me. Being determined to do my 


a careful and repeated study of | (9 


It is not till 
6, commencing 
that I seem to 


If the light pulse has reached 


centre of its back (i.e., of its plane side), 
but the pulse of light will have passed 
beyond P. Granting that at that moment 
No. 2 observer will be at D, it is, of course, 


evident that he is out of the axis of the’ 


first one’s lens, but he has a lens of his own 
of which he is in the axis, but what EF 
has to do with his lens I quite fail to see, 
as it has no symmetrical relation to the 
source O, I quite see that if C and R 
are the lighting up of two particles by the 
pulse from O, they are simultaneous for P 
(or any other point in the line OT); but I 
quite fail to see that the same holds for 
E and F, as E would be lighted while F 
was still in the dark. If they are lighted 
simultaneously, then, of course, they are so 
seen by D, but not otherwise. 

Coming to the next paragraph (“ Regard- 
ing,” ete.), this, again, completely puzzles 
me, for the reason, I imagine, that I cannot 
make out the meaning of the last two para- 
graphs on the preceding page (5). If ob- 
server 1 moves along OX, and OT 
is his time co-ordinate, I can see that 
the two are combined in OV, but I cannot 
ses what OT, has to do with it, nor can I 
see (since different parts of OV are at dif- 
ferent distances from the hyperbola) how all 
intervals from O to the hyperbola can be 
equal, as surely they should be if the 
are all equal to unity. These remarks will 
show how completely I am at sea in fathom- 
ing the meaning of the paragraph, and 
a fortiori of the one that follows it, and, 
therefore, also of paragraph 4 on the next 

ago. 

Perhaps it would be easier for “ Delta S” 
to put me on the right track by pointing 
out my blunders if I try to explain my idea 
of what he is trying to teach me by doing 
it after a fashion of my own, rather than 
by a further explanation of his own method. 

Here is the only idea that I have so far 
been enabled to form :— 


Let O be the source of a flash, and let A 
and B be the simultaneous positions of two 
observers, and let EGFH ba the circumfer- 
ence of the sphere of light from O in a unit 
of time, The actual order in which the 
lighting-up has taken place is (1) A, (2) B, 

i E, G, F, H, simultaneously. But this is 
by no means the apparent order as seen by 
the two observers. A will see (1) the flash, 
(2) an object at G, (3) his fellow observer B, 
(4) objects at E and F, and, lastly, (5) the 
object at H. On the other hand, B 
will see (1) O, (2) A, (3) F, (4) G and 
H simultaneously, and lastly (5) E. 
But given that they know their relative 
positions they surely will have no ground for 
accusing each other of using measures of 
time or space too short or too long. 

How do mathematicians justify the use 
of ordinary mathematics, which, I sup- 
pose, are founded entirely on a Euclidian 
basis, for establishing non-Euclidian pro- 


very best with it, I took it to a mathematical ! positions? 


friend and neighbour, and we had a good 


If I were to travel away from the Sun 


“go” at it together, but I cannot say thatjat the same speed as light, would not the 


day), and’ yet thousands 
"plosed. “Work -on-matm 


sun ‘‘go out’’? If so, it surely follows that 
there must be serious modifications of pheno- 
mena in supposing an observer to travel with. 
a speed bearing any close proportion to that 
of light. Is it, therefore, safe to ground. 
any theorem on tne supposition of an ob- 
server moving with a ve.ocity of 0.55, that 
of light? Compared with the velocity of 
light, that of any known bodies is as nothing. 


| Of course, it is due to my own want of 


understanding, but one of the main puzzles 
of Einstein’s book to me is that it seems. 
to confound events themselves with their 
perception by some observer. 

“ Charles D. P. Davies. 


THE MOTOR ROAD PROBLEM. 


[83.]—I have pointed out in the “ E. M.” 
on several previous occasions that the 
problem of our roads is one of the most 
pressing of the many needing solution at the 
present time. The ever-growing use of the 
motor-coach has been the means of making 
it patent to all observant travellers that the 
present situation cannot be much longer. 
The main trouble is that the matter is 
being tackled with such narrowness of view 
that the money which is being spent is 
largely wasted. Nothing could, of course, 
be expected from the Ministry of Transport, 
which was merely organised to pay the same 
salaries to the super-men constituting it 
which they could earn in business. But 
with the dissolution of this incubus some- 
thing might be done if the problem is dealt 
with by men of wide views. At present un- 
suitable roads are being merely tinkered 
with. To take a case in point, on one road 
two dangerous corners have been dealt with 
at very considerable cost: This is good, but 
the fact remains that the whole of the road 
is absolutely unsafe for modern traffic, and 
the sum spent on the corners would go far 
towards constructing a new road of ample 
dimensions to carry the traffic. This sort of ’ 
thing is going on all over the country, and 
the money derived from the heavy taxation 
on motor vehicles is being frittered away. 
When railways. were being developed there 
was no idea of laying them down on the 
roads; new roads were made for them. The 
motor vehicle is going to make a bigger 
revolution in transport than ever the rail- 
way did, and must be tackled in a suitable 
manner. It will be an expensive job, but 
the country can stand it, and the retum. 
if it is properly carried out, will be rapid 
and enormous. What the country cannot 
stand is the appointment of some precious 
Ministry or Commission composed of men 
who know absolutely nothing of the problem 
to be faced. Let us for once reverse the 
scheme, and instead of paying members of 
useless Commissions what it is presumed thev 
would earn in business, appoint men wit 
a real knowledge of the job, and pay them 
what the present men receive; they would 
be well satisfied, and would get the job done, 
Many old ideas have got to go, one of the 
first ‘being that the pedestrian has an equal 
right to the road as the vehicle driver. <A 
railway ttack, with only a few trains per 
hour or day is a safe place for pedestrians 
or children compared with the roads of to-day ; 
yet there is a penalty for straying on the 
former while the most foolish things are 
done on the latter with impunity. I am now 
completing a survey of roads. and road con- 
ditions over a very wide area, and one of 
the chief things that has impressed me is 
that better provision must be made for the 
pedestrian, who must, however, be punished 
if he meets with or causes an accident by 
neglecting these provisions. The roads must 
now be really taken seriously, and not dealt 
with as if Heath Robinson was the chief 
controller. One of the busiest roads in Lon- 
don has been up for some time. The loss or 
cost through the delay to the many thou- 
sands of vehicles diverted off this road daily 
round narrow thoroughfares must be enor- 
mous, yet the road men work (?) from about 
8 a.m. to 4 p.m., with liberal meal stop- 
pages, knock off at 12 on Saturday until 
the following, Monday (generally Saint Mon- 


of men are unem- 
roads should go ot 


78 


continuously, night and day, if the matter 


-were really dealt with as it should be. 
i David J. Smith. 
TELESCOPE IMAGE OF STAR. 
[84.}—In my letter last week on p. 63, for 
3Mp/e)? read 8\(p/a)?. E. M. Nelson. 


oo 


REPLIES TO QUERIES. 


Ei68.F “TUBULAR BELLS.—It 
-noticed on comparing my relative figures (p. 21) 
with Mr. Fleming’s positive ones (p. 52) that 
the insertion of the discs has a relatively 


will be 


greater effect on the high notes than on the 


low ones. It is, of course, virtually a certain 


uniform absolute addition to the lengths of the 


tubes, and will 
that unequally. 
reply (p. 65) “closing” should read “ choos- 
ing. Diapason. 
[468.}—TUBULAR bELLS.—Erratum.—C” 
= 563 ins., not 354 ins. (Page 52, end of sixth 
line.) H. D. Fleming. 


therefore affect the pitch, and 


[71.}--ECONOMICAL BAKING.—The fire- 


brick plays the same part in an oven as ‘a fly- 
wheel does in an engine, it is simply a 
reservoir of heat and serves to equalise an un- 
even supply. No firebrick is necessary in an 
oven supplied with an even, easily controlled 
heat, such as a gas oven or a superheated 


‘steam oven, the wails merely being lagged with 


silicate cotton or asbestos wool to prevent 
radiation. If you have got a gas oven, and the 
supply of gas is not prohibitive in price, then 
1t is the best method of cooking and also the 
cheapest. If there is any fume given off, 
then the burners are at fault, and a little ad- 
justment of the proportion of gas and air will 
get over this and also give better results, as 
if your oven smells it must affect the flavour 
of the food cooked în it. Again, many gas 
stoves or ovens are ‘laid down without any flue 
<onnection, This is quite wrong, and all good 
ovens or stoves have openings provided for 
connection to the flues. To light a big Bunsen 
gas-burner in a room and provide no outlet 
for the products of combustion is asking for 
trouble. In the case of a geyser in a bath-room 
with no flue connection the occupants are 
merely killed by asphyxiation, yet many other- 
wise reasonable people think nothing of putting 
down a big gas-oven or stove and providing 
no flues for them. In my house there has 
‘been no fire in the kitchen for over twelve 
years, everything has been cooked by gas, the 
hot-water supply coming from the central- 
heating system; but apart from this, cooking 
by gas is infinitely cheaper and more con- 
venient than by a coal fire. Don’t worry 
about making a new oven, just perfect those 
you have_and there will ‘be no more com- 
plaints, David J. Smith. 


'[74.])—-SAW FRAMES.—Write to the Dis- 
posals Board, and you will be able to buy a 
log saw, either vertical or horizontal, very 
cheaply, until you remember the 6s. income 
tax! Having already paid a good deal of the 
‘cost of one of these you may as well have 
one, and you wil] certainly not be able to 
‘make one as well or as cheaply. 
your query, a full set of working drawings 
would be necessary, and it is very doubtful if 
you have the plant, etc., to manufacture it 
even then.. Próper dogs, etc., are provided 
on the saw platforms to hold the logs. Have 
you planted any trees to take the place of those 
felled? as the prevailing mania of cutting down 
trees without replanting is having serious 
results? David J. Smith. 


[76.}-FLUTE.—You can only raise the 
.pitch about a semi-tone by pushing in the cork. 
A piece could be cut out at the top joint, but 
it would not be satisfactory. The flute is built 
to play at a certain pitch, and at any other 
it will be out of tune. The only practical thing 
to do is to transpose the music up one note. 
If it is in ©, transpose into D, and so on. If 
he cannot do it already, ‘‘ Northern Reader” 
will soon learn. It is quite easy. With a little 
practice he can learn to transpose at sight, but 
if he has also a modern pitched flute he may 
«ome to grief between the two. 0. C. J. 

[77.}-IRRIGATION.—If the flow is rapid, 
you could certainly rig up a small wheel. 
turned by the stream, and by means of smal] 
buckets carried on the periphery by the side 
of the paddles, discharge water into a small 
trough running to where the water is re- 
quired. Or you could rig up a small windmil) 
to either work a pump or an irrigation wheel. 
sometimes called a scoop wheel, but the first 
method is the Best and simplest if the stream 
mas a good flow. David J. Smith. 


N 


In line 9 from the end of my 


cusps on the Moon at any time, or 
shape of the terminator. Let 
A, 


To answer. 
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(77.1 -IRRIGATION.—As you state that the 


stream is ‘“‘somewhat rapid,” there must be 
a fairly sharp fall, and it should not be neces- 


sary to go far upstream in order to lift water 
at a higher level than your meadow, which 


you say is only one yard or so above stream. 


[ suggest that even a few lengths of 1” 


gas-pipe would serve your purpose, which 


could run along bed of stream and then be 
carried to highest point of meadow to dis- 


charge. Pipe need not remain in position 
during winter, 
and stored away. 


[83.]}—-LIFTING WEIGHT.—You do not 
state what the thing is for, but on the face 


of it it would be hard to ‘ind a more round- 


about method, unless you put in a steam- 
ongine to generate electricity to work 
hydraulic pumps. 
dia. to weight. 


in. dia. 
having, 
start worm into this. 


Fix a worm-wheel on barrel spindle, 


You will be able to 


raise the weight as slowly as you wish, ana 


with very little effort. You can either buy 
the worm-driven winch complete at about 35s., 


or make it up, using cast-iron wheel and 


worm—which you can get from advertisers 
in the “E.M.” You will find the winches 
in any large tool firms’ or ironmongers’ 
catalogue. If still too fast, mount another 
worm and wheel on the spindle of the winch, 
and you will grow a crop of whiskers watch- 
ing the weight move up 4 in. 
David J. Smith. 


_[83.}-LIFTING WEIGHT.—Perhaps ‘a 


simpler method is to rig up a pair of blocks, 


say, with six sheaves about nine inch diameter 


in each block, thus giving a ratio of 12 to 1. 


The free end of the rope should be wound on 
a drum or barrel, with reducing gear, on the 


principle of a builder’s winch. ‘The over-all 
efficiency ma 


if the calculated load on the handle is not 


more than 10 to 20 pounds the lift will be 
both slow and easy. G. . Hindle. 
(84.}—DRAWING THE MOON’S 


CRESCENT.—H. L. S. need have no trouble 


in finding the position angle of vy me of 
e exact 


D = Sun’s R.A. and Decl. 

a, 8 = Moon’s R.A. and Decl. 

T = Position angle of the’northern end of 
the terminator referred to the Moon’s 
north point, positive when east, nega- 
tive when west. In other words, T is 
the P.A. of the line of cusps. 

First find an auxiliary angle from 
nsin N = sin D 
. h cos N = cos D cos (A—a) 
n being positive, so that the quadrant of N 
is completely determined. Then 
tan T = cot (A—a) sim (8—N) sec N 


We now know the position of the line of cus S; 


the_part of the terminator (referred to ow 
as J) which is nearest the Moon’s centre O is 
on the line through O at right angles to the 
line of cusps, and distant from, O cos (8—N) 
cos D cos (A—a) seo N, or its equivalent 
cos (—N) sin D cosec N, the unit being the 
Moon’s apparent semi-diameter. J lies to the 
east of the Moon’s centre when (A—a) lies 
between Oh. and 6h., or between 12h. and 18h., 
and to the west when (A—a) is between 6h. 
and 12h., or between 18h. and 24h. If (A—a) 
is negative, 24h. is to be added to it. The ter- 
minator is a n ie on the line of cusps 
as major axis, and having OJ as semi-axis 
minor. At the time mentioned by H. L. 8. 
the northern point of the terminator was 17° 
west of the Moon’s north point, the point J 
being 0.70 of the Moon’s semi-diameter to the 
east side of its centre. L. J. C. 


[85. -SYMPATHETIC INK.—No mention 
is made of such an ink in Thorpe’s ‘“ Dic- 
tionary of Technical Chemistry ” or in “ Ros- 
soe and Schérlemmers” ‘Treatise on 
Chemistry, and I think you might safely infer 
that no such ink exists, 

J. Cayley-Jones. 


[86.}—-THE MICROPHONE.—Prof. Pepper 
“efers to the ‘‘ house-fly story’’ as a fanciful 
notion. There are, however, some exceedingly 
‘ensitive microphones on the market, one, the 
‘*Skinderviken,” is largely used in wireless 
elephony. A description of different types of 
nicrophones and method of construction ap- 
wears in “The Model Engineer, Series No. 
1,’ published by Percival Marshall and Co., 
5, Farringdon Street, E.C. 

J. Cayley-Jones. 

[89.}-REMOVING GATE KNOBS.—You 
thould not have drilled right through. Any- 
way, block up the holes at one end, and pour 


when it could be uncoupled 
W. J. G. h. 


Fix a steel rope about 5-16 
Take it over a pulley, and 
then down and round a winch barrel, say, 6 


say, 60 or 80 teeth, and gear a single 


he assumed at 60 per cent., and 


oil into them until full. Then blow the knobs 
hot with a blowlamp. Do this several mes 
at intervals, always keeping holes full of oi, 
and you will find knobs are free. If this does 
not succeed, drill several more holes through 
the knob boss only on one side, and | 
into one carefully with a chisel. Then drive 
a blunt chisel carefully into the slot to spread 
-it, and knob will come off. To strengthen 
when replacing, put a malleable-iron split 
pipe clip round the neck of knob and screw 
up. x David J. Smith, ` 


(90.}-TANNING SEA LEATHERS.—Sa 
leather is mostly chrome-tanned, and after- 
wards treated with an emulsion of soap and. 
oil. See Procter’s ‘‘ Principles -of Leather 
Manufacture.” J. Cayley-Jones. 


[92.}-CLHANING CYCLING VEST.— 
Clean with 'benzoline.. taking care not to do it 
near light or fire. That is the method known 
as nettoyage a sec. It requires plenty of 
patience. If a black dyo is preferred, the old- 
fashioned one of logwood and copperas is as 
good as anything; but the amateur dyer is 
not usually ances ya He, is not sufficiently 
careful to clean his fabrics first. i 

Mandel. 

[92.}—CLHANING CYCLING VEST- 
Clean ‘first with benzoline or petrol. ‘If that ; 
does not remove stains, dye with the “ Petti- 
coat Lane Reviver.” Put half a pound of log- 
wood chips and a quarter of a pound of 
nut galls into a gallon of water, and let it , 
steep for seven days. Add a drachm of sulphate ł 
of zine and bring to a boil, and let the ves, 
remain in the liquor, still boiling, for an hour. 
Shake the liquid loosely from the vest, and ` 
let it drain and dry in a cool, dry place : 

J. W. 8. 

[.]—DAMAGED LEATHER.—Yes, press 
ing with a hot iron, but not too hot. H. H. 

[94.]—_ DAMAGED LEATHER.—Beat up ! 
the white of eggs into a stiffish glair, and let ., 
it settle. Work it well under the cat's 
scratches, and rub smoothly ‘down. Try it — 
first on a not conspicuous corner for colour | 
If that is not to your taste you will have to 

f 


-r 


go over the whole portmanteau. 


G. A. H. 
(97.}—BLACK BOOT POLISH.—Some | 
hundreds of black boot polishes have been . 


given in “Ours” since I began to read it, 


As good as any are those given on p. 48-0 
the issue of February 9, 1917; but the reason 
most private makers fail with even the . 
recipes was given them by “ Kappa,” namely, _ 
the difficulty of thoroughly mixing the in. 
gredients, which can be overcome by makers 
of large quantities with proper machinery. 
Quinta. 
198. —FLIES.—The only two means I have 
found of any use are spraying the room 
thoroughly with fresh pyrethrum powder, or 
with a fine spray of kerosene, with all doors 
and windows closed, and leaving the room 
closed for half an hour. ‘Then all window 
openings should be protected from fresh im- 
truders by very fine net curtains, which should 
also be sprayed as above mentioned. 0. K 


(98.}—FLIES.—There is no really efficient 
means for getting rid of flies. Hang somè 
loose tissue paper, coloured blue, over the 
patient’s head. If some of this paper is sticky 
so much the better. Shade the patient’s head 
from direct light, and let the paper be in the 
light. Open the window and keep the alr 0 
the room fresh and cool. If the flies frequert 
any particular place hang a physic bottle near 
there with about an inch of beer with a little 
moist sugar dissolved in it. The flies will 
crawl down the neck of the bottle and stop 
inside. This bottle will have to be cleaned out | 
very frequently, or it will stink most awfully. — 

F. G. Ansell. 


[99.—EARTRE’S SHADOW.—The difficulty 
of S. W. Vince only requires a moments 
thought. The Moon can be seen through the 
Earth’s shadow, without being in the Earths 
shadow. In fact, the Moon and all other ` 
celestial objects at night can only be seen 
through the Earth’s shadow, for the observer, 
is himself immersed in that shadow. The pro- 
jection of the Eart!i’s shadow on the atmosphere 
is so common a phenomena that I can only 
express surprise that a well-known and skilful 
observer like Miss Cooke should never have 
seen it. She has probably observed from places 
with a smoke-laden atmosphere. In clear 
country air the phenormenon she describes can 
be seen on any clear evening during the half- 
hour after sunset, except in summer, when 
there_is more or lesa twilight all night. The 
best/ time is;in dateçautumn. , 

Wm. F. A. Ellison. | 
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Ser. 2, 1921. 


The following are the initials, etc., of letters to 
band up to Tuesday, 3 p.m., August 30, and un- 
acknowledged elsewhere :— ~ 


E. 4. S.—Mensa—J. H. P. 
Natural SPECINEN.—No. : 
W, @. H.—Pleage send if brief. 


A Novee.—Better ask the publishers of the book 


tf H. We do not know the address of the publisher 


you name, > 


Hisros.-0{ pollol, properly Hoi pollot, is Greek for 
the commonalty, the many—in university slang 
the “poll men,” or those who take degr 


ees witn- 
_ out honours. es 


aJ 'AsmeuRTONs.—A Glossometer was an jastrument in- 


vented by a French naturalist some fifteen years 
since (or measuring the tongues of bees. We men- 
tioned it on p. 585, No. 2120, but have never seen 
one . 


"f. K. P—If your sour flour is mixed now, just after 
harvest, with sweet new English flour in equal 
parts, each will improve the other and make 
wholesome bread, but not if kept longer till about 
Xovember. 


Opp Mix.—Easily. Let your dead-centre back a 
little so that the point of the tool can just clear, 
File just a little flat on the side of the centre, 
end tub the edges flat with am oilstone, or, if the 
centre is hardened, grind it. . 


Dasiry.—Quite right. Obviously an American for- 

mule. e old English wine gallon is still the 
standard in use in the U.S:A. Its capacity is 
23T o.t., and it contains 8.38 lb. of pure water at 
the temperature of 62° Fahr. 


Epkic—Modality in scholastic philosophy meant the 
mode in which anything exists. Kant divides our 
judgment into three modalities: 1, Problemaic, 
touching possible events; 2, Assertoric, conceming 
teal events; 3, Apodictic, touching 
eventa ; 


s 


GiSu.—Put a little Tarragon vinegar and salt to |. 


taste with your mustard, and it will be equal to 
any French mustard. Tarragon will grow in any 

and a spray or two kept in your vinegar 
cruef will supply a tastier sauce than most sold 
at high prices, 5 


‘Warm, W.—Possibly, as you suggest—not, by the 
way, for the first time—men go bald because 
of the intenso activity of their brains; but we 
dedine for domestic and other reasons to decide 

women have no whiskers because of the 
intense activity of their chins! 


Da. A. WooLseEY BLAcKLOcK.—You will notice that 
Mr. Nelson has corrected some of the errors. 
Possibly that may end. the matter? We have 
pra a good deat of space to it, and, full up for 

next week or two as we shall be with British 

o carion matter,, shall be very short of avail- 

© space. 


G. 3. F.—Yowr foasil is in all probability that known 
as Trigonocarpon, found in the Northumbrian coal 
Measures. If you can refer to Sir Gnarles Lyell’s 
“Elements of Geology,” p. 411, you will find all 
about it. Or there is a short summary with illus- 
trations on p. 183 of our issue of April 28, 1871, 
by our former contributor the late Mr. T. P. 
Barkas, F.G.9. ' 


GRirtyuL.—We do not know the composition of the 
advertised mixture you mame; but here is the 
recipe for a good self-raising flour: Kiln-dried 
flour, 1 cwt.; tartaric acid, 10} oz.; bicatbonate 
of soda, 12 oz.; lump sugar, 8 oz.; salt, 1} 1b. 
Ail must be reduced to finest powder before mix- 
ing, end thoroughly mixed together. df imper- 
felly mixed, or if not kept perfectly dry, no 
beking powder will give satisfaction. 


C. M@—Dyeing the hair is a troublesome, messy 
business when self-conducted ; but the least objec- 
tiomble appliance we have seen was an American 

patent illustrated by us mone than fifty years 

on p. 888, No. 386, It was simply a cone to 
was attached a sponge, and the cone was 
provided with handles which worked like a pair 
of shears. Amy cutler could make it, and hair- 
dressers would certainly find it convenient. 


_ C. F. C—The diffloulty of making good -Jointa of 


E 
é 
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iron with brass is due to the unequal rate of ex- 
pansion of the two metals. There is an alloy of 
copper the expansion of which is so similar to 
tiat of ion and steel that, when used, the sur- 
faces may when joined with it be regarded as 


satisfactorily permanent. It iə composed of 
oP pede of tin, 99} parts of copper, and 74 parts 
W. G. ‘K.—The common ch 4ourel, Prunus 


laurocerseus, is neither a beautiful nor fitting 
plant for wreaths. The true laurel, Laurus nobilis, 
commonly caled the bay, was that used by the 
Romans for their crowns and wreaths ; 
is far mote istic-looking, laste longer, “and 
in the mriien or shrubbery is far more omna- 
hardier, and its leaves more useful to 
than the cherry-iaurel. ` 
We think, a nouin 1o RaT te 
phrase “ Please pigs” to 
_Im the Danish New Testa- 
is gonerally rendered 
” and the Gaelic for a young man is 
The Saxon is piga for virgin; and Peggy a 
Lowland Scottish name for women. Pos- 
asing the piga”. was a later rendering 
obligation of all men to please 
Jadies if their common intereste were to be 
ecessfutly. | 
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ANSWERS TO CORRESPONDENTS: 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 2945. 


QUERIES. 


[101.]-—BLUE PRINTS. — Would some 
readers inform me how to make a good-quality 
blue print paper, also how it is-toned green, 
red, and black? I have tried mixing equal 
strength solutions of ammonid citrate of iron 
and potassium ferrocyanide, but can get no 
results whatever.—George Taylor. 


(102.}-SMALL TWIST DRILLS.—What is 
the best method of sharpening these when no 
special tool is available? The sizes range 
from 3-16” downwards, for use in a Millar’s 
Falls stock.—X. X. 


ee -SMALL VOLOANIC ERUPTIONS. 
—In his “Book of the Seven” A. G. 
Bradley refers to an upheaval in the bed of 
the river, which he leaves to his readers to 


account for, und one can only refer it to 


voloanic energy. It ‘was of sufficient force to 
project several pieces of rock high in the air, 
with large accompanying debris, fish, etc. A 
large barn on the bank, soon after the out- 
burst, began to slide down into the water, 
Jeaving the roof only in view. Is there a 
moe liay explanation of thə phenomenon ?— 
. Wood. 


[104.]-— WOODWORKING. —Will some reader 
give me some practical advice as to the 
best way to commence woodworking on my 
own account? I have Mr. Linley’s 53” centre 
lathe with compound rest and boring carriage, 
made from “E.M.” instructions. I ‘have 
fitted it to bench with countershaft. I also 
have plain 7” centre large wood lathe and in- 
side shop with bench and all usual small tools. 
I have no power, only foot, as IT am only on 
hobby work ‘in spare time. I am thinking 
of making bases with moulded edges that are 
used to mount silver ware on, toy and shades, 
etc. With this work I should not be in com- 

etition with automatic repetition machines. 

ow would cutters be used? Should I re- 
quire a holder to bolt on the top of slide rest, 
with a slot-in at an angle to give constant top 
rake; cutters would be double ended and fixed 
with a set screw, I presume? I have a good 
experience of ordinary joinery machinery, but 
not so much of machine-operating Woodturn- 
ing tools. I am not able to see any good text- 
books on the market dealing with semi-auto- 
matic woodturning. Are there any? I should 
also like to undertake the makmg of the 


small straight dove-tai] or corner-locked boxes. 
These, I understand, are made 


by German 
machines, and can be operated by a boy, and 
for that reason I do not want to make any 
experiments. I want to get the right business 
information to start with. My chief expense 
to plant, besides what I already have or could 
cake jn small items, would be some kind of 
engine for serious output.—G W. A. 
[105.—CANADIAN CANOE.—I want par- 
ticulars to make one 15 ft. long, 2 ft. 6 ins. 
wide, 14 or 15 ins. deep, but I lack details as 
to how ono gets the ribs to the keel, etc., eto. 
I could make one in canvas if I had the work- 
ing details, and I should be glad of any in- 
formation.—C. A. Taylor. 
[106.}—CONORETE BLOCKS.—I want to 
make some concrete blocks for a small build- 
ing. I can get small stones, cinders, clinkers, 
etc., fairly cheap, if they could be utilised. 
Portland cement being dear, I should like to 
economise as much as possible, having regard, 
of course, to efficiency. I propose making the 
blocks 24 ins. x 9 ins. x 12 ins., unless other 
sizes were better. Must the blocks be solid, 
or would they be equally efficient hollow? 
What strength of wood would be the best for 
the moulds?—Epoh. 
f107.J—LEAKY WASH-HOUSE . ROOF.— 
The wash-house attached to my house has a 
flat zinc springy roof. The zinc, having been 
on for years, is now perforated and split in 
places. Will someone kindly suggest the 
cheapest way of repairing this? To re-cover 
with zinc is at present too exmensive.—Farmer. 
oa o 0k 
Purifying Fats, etc.—By a pu patented 
by H. .W. Salomonson, 56, 1 
Amsterdam, fats and fatty oils are purified, 
particularly from free fatty acids, by treating 
a solution of the oil in ether, benzine, or 


other volatile solvent of low specific gravity 
with a strong alkaline solution such as silicate 


of soda of 71° Tw. or 50 per cent. caustic. 


soda, whereby a solid and compact soap settles 
out. Examples are given of the treatment of 
dark cod-liver oil containing 20 per cent. 
fatty acid, and of oil of sesame containing 
30 per cent. fatty acid, 5-7 volumes of ben- 
zine of sp. gr. 0.66 being used with sodium 


Lomanstraat, 
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USEFUL AND SCIENTIFIC NOTES. 
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Gutta-percha, etc., Solutions.—Mr. A. A. 
Crozier, Cambridge Street Rubber Mills,. 
Bradford Road, Manchester: has patented. 
a solution for attaching rubber soles, etc.. 
which consists of about one part by measure - 
of de-resinified gutta-percha dissolved in 
about three parts of carbon tetrachloride. 
Balata may replace the gutta, and 10 per cent. 
of cobbler’s wax may be added. The leather 
and rubber surfaces to be united are. 
roughened, the solution is applied and 
allowed to dry, and the surfaces are warmed. 
and -pressed together. In a modification a. 
thin sheet of gutta-percha or balata is inter- 
posed between the rubber and leather soles. 


Stereotype Flong.—The Associated News- 
papers, Ltd., Carmelite House, Carmelite- 
Street, and A. G. Hawkins, 10, Ribblesdale 
Road, Hornsey, have patented a stereotype: 
fiong which has incorporated with it, either 
throughout its-mass or throughout one or 
more outer layers, a quantity of casein. The. 
flong is preferably prepared by immersing the 
basic material of the flong for twelve to fifteer - 
hours in a water solution of 82 parts of 
casein and 18 parts of borax with carbolic 
acid or other preservative, pressing out the 
excess moisture and finally drying. The face- 
of the flong may be coated. with a composi- 
tion consisting of 24 parts of china clay, 
6 parts of rice starch, 3 parts of casein, 1 part. 
of borax, and 66 parts of water, with a quan- 
tity of preservative, and dried. According to- 
the provisional specification, yellow dextrine 
is used instead of casein in the coating com- - 
position. k 


ADVERTISEMENT RATES. 


For Exchange. For Sale. Wanted. 
Addresses. Situations. | 


The Charge for Advertixements inserted under any of 
he above headin s ix 1a. for the first 16 words, and 6d, for- 
each succeeding eight words, which must be pre, aid. 


oO = 


For Exchange. 
The Eeputation Firm Exchange or Buy Any: 
thing Optical. Write or call.—BRoaDHURST, CLARE- 
SON AND CO., 68, Farringdon Road. E.C.1 


Clarkson's, 338, High Holborn. Second-hand 
Optical Mart. Make, Buy Sell. Exchange First- 
class Optical Instruments. 


Witts, Opticians, 3, Buckingham Palace - 
Roan, S.W.1, Buy, Sell. and Exchange Optical In- 
struments. Particulars on application. 


Will Exohange British -Medical Journal for- 
Lancet. Posted Monday.—Barsour, Ballaugh, 1.0.M.. 


For Sale. 


Reflecting Telescopes, Mirrors, Silvered by 
new method. More light and durability. —G. 
OALVER, Manse, Walpole, Halesworth 

Realgar Mounts: Vulgare, Pellucida, Angulatum, 
Navicula, Rhomboidcs, Saxonica, 58. each.—C, BaKEr,. 
244, High Holborn, London. 


_64-Page Book about Herbs and How to Use 
Them, 2d.—TRIMNELL, The Herbalist, 144, Richmond. 
Road, Cardiff. 

Milling Attachments, with Vices for Lathes.— 
CHR WHEELER MANUPACTURING Co., LTD.. Trench: 
Crossing. Wellington, Salop. 


Blattis js as simple and safe to use as it is eure- 
in its effects. No trouble or disagreeableness about 
it. Never tails to exterminate cockroaches. The 
Editor recommends it. 18. 9d., 3s., or 5s. 6d. per- 
tin, post free, from HOWARTHS, 471, Crooksmoor, 
Sheffield. - 

Silent Keyless Clock. English make; simplicity: 
reliability ; noiseless; no keys to lose, no springs to- 
break; driving force constant! no oil required. Price 
£2 10s. Luminous dial and hands 10s. 6d. extra.— - 
DENNISON, 26-28, Holborn Viaduct, London, E.C.1. 
"Phone, Holborn 2793. 

Waltham Watches.—Spécial offer (Gent.’s size). 
‘ Peer,” 17-jewel, adjusted, gold 9-ct., demi, £16 10s. 
(listed £22); * Riverside,” non-magnetic, gold-fille, 
25 years’ guarantee, hunting, £17 23. 6d. (listed 
£29); “ Vanguard,” 18 size, 2l-jewel. gold. 9-ct., 
hunting, £2 6s. (listed €36). All perfect condition. 
List of other bargains and regular detailed list post 
free on application. Waltham Watches repaired by 
trained staff.—Apply, DENNISON'S, 26-25, Holborn 
Viaduct, E.C.1. ‘Rhone, Holborn 2793. 

lonised Tablets for middie age, prevent harden- 
ing of the arteries, swelling of glands. tendency to 
sefzures.—Below. 

Tonised Tablets for Deafness, Insomnia, Enlarged 


Prostate, Rheumatism, Piles. Catarrh. and all’ 
chronic aiiments—THB Lasoratory. 82. Newport 
Street. Bolton. 


“ Pelescopss, Equatorial Adjustments. Pigur-- 
ing and Silvering Mirrors.” ~ mA Fd. cloth. Svo.-. 


silicate, and 10-15 volumes with caustic soda.” '§s.\éd:—Banks, 62, Newport Street, Belton 
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i-pl. Uno Cameo Folding Pocket Camera, 
focussing, fitted Carl Zeiss Tessar f/6.3 anas- 
tigmat, in compound sector shutter, adjustable 
speeds 1 sec. to 1-250th and time, 6 slides, and 
leather case, £10; a bargain. 


* Telescope, Braham 5-draw, very powerful, 
compact telescope, £2 158 

No. 2 Ensignette Vest Pocket Camera, 
IAIO; lens, time and inst. shutter, and case, 
i-pl. Double Extension Stand Camera, ris- 
ing and falling front, swing and reversing back, 
{/5.6 symmetrical lens in Koilos shutter, ad- 
justablé speeds 1 sec. to 1-300th sec. and time, 3 
double book-form slides, case and stand, in new 
condition, £3 17s. 6d. 


Beginner’s Microscope, on inclinable stand, 
rack and pinion focussing, eyepiece,-}4 in. triple 
dividing objective into } in. and 1 in., bull’s-eye 
condenser, and case, 42s. 

Stewara’s ‘‘' Lord Bury ” Telescope, 8-draw 
and leather-covered, pancratic eyepiece, 1$ in. 
O.G., and leather case," £5 58. 

Pr. 12x Carl Zeiss ‘‘Dodekar"”’ Prism, 
50 mm. O.G., eyepiece focussing, interocular 
eclustinenk: and solid leather case, brand new, 

Pr. Stereoscopic 6 in. néss Symmetrical 
LENSES, 7/8 of adjustable separating panc., 
£3 15s. 

Double Nosepiece for microscope, lls. 6d.; 
Abbe Condenser and iris, R.M.uS. standard fit- 
ting, 358.; No. 12x Compensating Eyepiece, 20s.; 
No. 1 Eyepiece with pointer, 10s.; Darkground 
Illuminator (spot lens) for substage, R.M.S. fit- 
ting, 10s. 6d.; Slide Mounting Turntable, 9s. 6d. ; 
Unmounted Abbe Condenser, 17s. 6d.; Substage 
Cylinder, diaphragm and stops, 5s. 6d. 

Pr. 5x Military Regulation Field Glasses, 
covered brown leather, screw focussing, and 
leather case, 52s, 6d. 


Ross Naval Cadet’s Telescope, 18x, 
Look-out Telescope, 27s. 6d.; 
enamelled tubes, 


32s. 6d.; 
42s.; Emanuel 
3-Draw Pocket Telescope, 
25s. Gd. 


*Phone, 
ë CITY 6981. 


N 


plated tubes,.1$ in. O.G., and leather case, a- 


Harris 3-Draw Day and Night Telescope, 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 2945. 


City Sale & Exchange 


Postcard Countess . Folding Pocket 
CAMERA, rising front, direct viewfinder, Medio- 
plast lens, {/7.7, Ibso eector shutter, apceds 1 
to 1-100th and time, hooded screen, and 
3 slides, £3 156. 


16x Carl Zeiss Monocular, 40 mm. O.G., and 
case, as new, £7 10s. i ; 


Leitz Microscope, on horseshoe inclinable 
stand, conrse focussing and micrometer screw 
fine adjustment, substage, Abbe and iris, with 
focussing adjustment, 3 eyepieces, 3 Leitz ob- 
jectives, 8, 4, and 1-12 oil immersion, N.Ap. 
1.30, and case, £18 18s. , 


Every Article in 
this Advertisement 
is Guaranteed 
in Perfect Working 
Order. 


Jules Richard Pocket Tourist Com- 
PANION SET INSTRUMENTS, comprising compass 
needle on agate with check stop, compensated 
aneroid scaled to 9,000 ft., with thermometer 
C. and F., complete, leather pocket case 54 x 
42, as new, £4 5s. 

i.pl. Thornton-Pickard Wafer Pocket 
CAMERA, doubie extension, rising and croes front, 
hooded focussing screen, Beck symmetrical f/8 
lens, specded shutter, and 4 slides, £8 15s. 

4 in. Compass, by Elliott Bros., 2 folding 
sights, needle on agate, check action, with ball 
and socket top for stand, all complete, in 
mahogany case, 30s. 


90-94, FLEET STREET, E.C.4. 


- 


Serr. 2, 1921. 


Tourist Portable Telescope, 3-draw, leather- 
covered, 2 in. O.G., pancratic eyepiece, magnifi- 
cations 25x to 40x, complete, caps and sling,- 
£6 5s.; in fine order. 


34 x 21 Folding Pocket, focussing, rising 
and cross front, E.R.A. speeded shutter, 6. 
slides, £2 183. 6d. l 


Hughes Binocular Microscope, inclinable 
stand, rack coarse and screw fine focussing, Te- 
volving and mechanical stage, rack and pinion 
interocular adjustment, 2 pair eyepieces, objec- 
tives 2 in., 1 in., and 3} in., and case, £14. 


Leitz Microscope, stand 118, inclinable 
horseshoe stand, rack coarse and micrometer 
fine focussing, spiral focussing, and swing-out 
substage, Abbe and iris, triple dustproof nose- 
piece, 3 oculars, objectives 1 in., @ in., and } 
in., and case, £16 163.; as new. 

Pr. 12x Lamex Stereo Prism Binoculars, 
44 mm. O.G., screw focussing, bending bar, and 
leather case, £10 10s. l 

Jules Richard Self-recording Barograph, 
8-chamber aneroid, fitted 8-day clock, in cylin- 
drical drum, on which show week’s record, com- 
plete 12 months charts, in solid mahogany and 
glass case, as new, £6 10s. Š 

3 in. Rox Sextant, by T. Cooke, London, 
best finish througbout, silver arc and vernier 
reading to 1, minute, teleecope with sunglass 
and dustcap, new condition, £5. 

Set Drawing Instruments, 6 in. compass, all 
parts, dividers, 2 small compasses, pep, 8 in. 
ivory and 10 in. boxwood ecales, and 2 protrac- 
tors, in case with lift-out tray, £1 16s. 6d. 

Society of Arts Mioroscope, inclinable 
stand, rack coarse and screw fine focussing, 2 
eyepieces, objectives 4 in. and 3 in., and maho- 
gany case, £5. 

Mioro. Lamp, by How, for oil, adjustablo 
height, complete 2} in. bull’s-eye condenser and 
case, 30s. 

Pr. Lizar’s Powerful 10-Lens Field 
GLASSES, 20 mile range, screw focussing, and 
case, 328. 6d.; as new. 


Mahogany Circular Aneroid, open dial, 
setting hand, 17s. 6d.; special value; brand new. 


WIRES: ‘‘ FILMS, 
FLEET, LONDON.” 


The Harley Chin Rest prevents mouth breath- 
ing during sleep—a prolific cause of disease.— 


ow. 

Tho Harley Chin Rest. Highly recommended 
by speciahets. ôs., post free—Laboratory, 62, New- 
port Street, Bolton. 

BMiocroscopea, Aocessories:- and Splendid 
SLIDES for Sale.—CLARKE AND Pacs, 28, Thavies Ina, 
Holborn Circus, E.C.1. | 

Books! Technical, Scientific, all subjects. 
1,000,000 in stock. Second-hand and new; lowest 
prices; approval Catalogue 401 free.—Below. 

Books Bought. Best prices given.—FOY.Lss, 
121-125, Charing Cross Road, London. 

Australian Opals.—Direct from Australia. Rare 
< Black ” Opals, beautifully intermingled red, blue, 
green colouring. Descriptive price-lists free. Corro- 
spondence invited. World-wide connection —NORMAN 
SEWARD, “ Optical Nouse.” Melbourne, Australia 

Spare Time Employment with Firelighter 
Machines, 70s.; also Bundlers, 95s. Waste materials 
aitiised.—HILL AND HERBERT, LID., Great Central 
Street. Leicester. 

Barton Clay Fossils, 100 specimens, unnamed, 
post free, $e., cheap.—LANCELOT, 294, Christchurch 
Road, Boscombe, Hants. 

£3 Weekly.—Agent’s side line. Sells itself.—Par- 
ticulars, sample 18. (returnable), GLBAVES, 11/67, 
Mawbey Street, London, S.W.8. 

Zs Your Invention New? The Specialised 
Association of Patent Searchers will tell you.—Ad- 
dress, 96, Engadine Street, S.W.18. 

Engineers’ Overalls; owing to slump in trade, 
at less than maker’s prices. Strong, fast dye. 
Jackets or trousers, 4g. 6d.; bib overalls, 4s. 11d.; 
boiler suits, 78. lld.; extra heavy make at trousers, 
jackets, bib overalls, 5s. 6d.; baie or brown; car- 
riage 9d. extra.—J. NACHMAN, 117, Bury New Road, 
Manchester. 

Astronomical Telesoopes.—Special offer at great 
reduction. Write for new list. Prices will surprise 
you and cannot be repeated. To every purchaser of 
telescope an excellent book on astronomy is given 
away free.—MACKETT, Optician, Tunbridge Wells. 

Why Buy a Reflector? Our descriptive bro- 
chure, 2d. by return, tells you all about our superb 
Newtonians and why you should choose this form 
of telescope. Write now, as the season is advancing 
‘and Mars is due shortly.—F. BURNERD AND CO., Dry- 
burgh Works, Putney. London, 8.W.15. 

Straight Edges, Chesterman and others, new and 
perfect, half-price, 72 in. x 2} in. x 3 in., 29s.; 
72 in. x 2) in. x $ in., 333. and 28s.; 108 in. x 4 in. 
x 3 in., bevelled, 42s. 6d. Other engineers’ tools at 
comparable prices.—SUN LANE WORKS, Blackheath, 
8.F.8. ‘Phone, Greenwich 1116. 

To Geologists.—Set of Brachiopoda (240 species), 
‘Bocene-Silurian. All localised; many zoned. Cata- 
“fogue. £5 5s. Sixty named Minerals, ‘16s.—JACKSON, 

7168, Moorland Road, Cardiff. R 
B k 
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D. J. Smith and Co., Ltd.—Below 

Motor Licence Holders, in Aluminium, fiat, 
pedestal, or angle type, 8s. 6d. each, post paid. 

20 H.P. Clement Van, £125. 

The Motorist Tool Benoh, fitted complete. Write 
for particulars. 

10 H.P. Stanley Steam Car, Coupé, price £125 

16 H.P. White Steam Four-seater, paraffin fuel, 
£100. 

8 ft. 13 in. equare high-speed Steel. Offer wanted. 
Spare Parts Made for any Car at reasonable 
prices. 

Roomy Van Body, price £20. 

2% H.P. White Steam Car, excellent order, £88. 

White Spare Parts, new and second-hand; large 
stock, cheap. 

% H.P. White Steam Chassis, suitable for van, 
parafin fuel, £65. 

12 H.P. Serpollet Four-seater, £75. 

16 H.P White Chassis, paraffin fuel, £70. 

10 H.P. Stanley Four-seater, price £80. 

8 cwt. R.M.C. Seabrook Van, electric lighting 
and starting, ready for service, £160. 

Two Eissmann 4-oylinder Magnetos, £6 each. 

Hand-operated mechanical Warning Signals, 
black and brass finish, 21s. each. 

One-ton Napier Van, solid rear tires, £110. 

8 cwt. Darracq Van, ready for service, £120. 

4 H.P. Dougias Motor-oyole Combination, fully 
equipped, £110. 

44-in, Screw-cutting Lathe, in first-class condi- 
tion; change wheel, chuck, and countershaft; £25. 

10 H.P. Four-oylinder R.G.. smart two-seater 
body, wire wheels; £225 tax paid. 

15 H.P. White 4-seat, torpedo body, 
equipped, price £165. e 

16-20 H.P. Renault Landaulette, suit private 
hire or statign work, £175. 

D. J. Smith and Co., Ltd., 58, Compton Street, 
Goswell Road, London, E.C.; also at Compton Works, 
Wickford, Essex.— Above 

McClean’s Star Spectroscope, with alit, as new, 
97s. 6d.; Zeiss Paraboloid Condenser, with iris, 70s.; 
Powell and Lealand Paraboloid, 25s.—Below. 

Powell and Lealand Monocular Microscope, 
small size, 2 oculars, 5 objectives, etc., £9 108.; 
Watson’s “ Praxis” Stand, as new, 2 oculars, 1 in. 
and } in., Abbe and iris, nosepiece, £20.—Below. . 

Watson's “H” Edinburgh Student’s Outfit, 
2 oculars, è in., 3 in., 1/12 in., Abbe, nosepiece, £35; 
Crouch Binocular Microscope, 1 in. and 3 in., bull’s- 
eye, etc., £6 108s—BROWNING, 87, Southampton 
Street, Strand, W.C.2. . 

“ Gramophone Building and Bepairing,” 48 
pages, 56 illustrations, 1s. 6d., posted—')GRAMO,” 
27, Oxford Road, Putney, London. 


fully 


Freer Road, Birchfield, Birmingham. , 


SoientiNo Applianoes.—1] and 29, Sicilian ‘sens 
London, W.C.1, for Electrical, Magnetic, Optical, and 
Static Matertals. 


Lenses, Prisms, Magnifiers, Condensers, and 
Optical Sundries, Thermometer, and Drawing Instru- 
ments.—As above. l 

Morse Keys and High-Note Buzzers. Our 
famous Signalling Box for Learners.—As above. 

Galvanometers, Rheostats, new and second-hand 
instruments, Wimshuret machines. 


Bxperimental Materiais and odd parte for every 
one. Fifty years’ experience. Write for information 


Our special new illustrated catalogue, 6d., post free 


Scientific Appliances.—As above. ; 

wW. Watson and Sons, Ltd., offer the following 
Telescopic Sundries, all in perfect condition :—- 

Combined Sun and Star Diagonal, price £3. 

Ereoting Eyepiece for Telescope, by Zeiss, 
price £4. i 

MacClean’s Star Speotroscope, price £1 10s. 

Comet Byepiece, by Watson and Sons, price 
£1 10s. ' ~ 

Dark-glass Wedge, to fit on eyepiece of Telc- 
scope, price £1 5s. 

Thorpe Spectroscope, for Astronomical Tele- 
scope, by Whitefield, Manchester, with grating cqm- 
plete, price £7 10s. 

Watson’s Penoil Telescope, in 
price 15s. ; 

313, High Holborn, London, W.C.1. 

Lists of New and Second-hand Telescopes 
forwarded on application. 


Microscopical.—New Series of Slides of astonish- 
ing interest and value, in great variety. List free. 
—Below. ' 

Real Radium Slide.—Perpetually scintillating. 
Wonderful and fascinating. Price unprecedented, 
2s. 9d.—GRAY, 40, Grange Road, Lewes. 

“Drinking Water is more or less Poison,” 
says the Editor of the ENGLISH MECHANIC. ‘‘ The 
ono safeguard is the persistent use of distilled 
water, This is easily and cheaply effected by the 
admirably constructed Gem Pure Water Still.” 
Further, ho says:— : 

“ Distilled Water is not merely a preventive 
of disease—jt is a positive remedy for many com- 
plaints, including dyspepsia and bladder troubles. 
Let any reader thus affected try a glassful taken 
pale an hour before each meal.” Gem Still pamphlet 
ree. 

The Gem H. Supplies Co., Ltd., 67, Southwark 
Street, London, S.E.1: 

Special Microscopical Slide—Section of brain, 


showing nerve dendrites, stained by Golgi’s ally 
nitrate process! Post free, 1s, 8d.—DARLASTON, SL, 


pocket case, 


` 
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INCREASING THE CAPACITY OF 


A SMALL LATHE. $ 
By Owen LINLEY. 
The methods which I 


am 


work and in the old jobbing shops there 
was almost always one lathe that was 
packed up so as to take work which would 
be too large for it normally. In some 
cases these packings were castings, made 
for the purpose and planed to fit the 
bottom of the heads and the bed; but in 
some cases they were only bars of iron, 
and if the reader does not see his way to 


FIG. l. 


making a proper casting, this is the 
method which he must adopt. The iron 
<an be got from a smith, and it should be 
picked out so as to be as straight as pos- 
sible, and should „be sawn off to the re- 
quired lengths, and not cut off with a 
sledge-hammer and chisel, as this knocks 
the ends all out of shape. To keep these 
‘bars in their places many ways may be 
adopted. In the old jobbing repair shops 
it’often happened that the larger lathes 
being at the time occupied with work that 
‘was wanted in a hurry, and another job 
of the same kind was wanted, some bars 
were put under the heads of a lathe, and 
the holding-down bolts were relied upon to 


; ‘keep them in their place, and the align- 


‘Ment was managed as well as possible 
The old jobbing 
‘shopmen were very good at working under 


wishes to 


the reader 
make a better job, and possibly a per- 


difficulties, but if 


manent one, other methods’ should be 
‘adopted. Of course, the design of the 
lathe will settle the matter to some extent. 
In the Milnes lathe, which is a miniature 
-copy of the ordinary engincer’s tool, the 
matter is simple enough, as bars can be 
placed under the head and, if required, 
located by dowel-pins. In this type of 
lathe it is easy to raise both heads, but in 
‘reality this is not often required. It is 
seldom necessary to pack up the tail-stock, 
as these dodges are mostly required for 
‘boring a flywheel, or something of that 
‘kind. Hardwood can be used for packing 
‘up heads, but in that type of lathe where 
the live headstock has only one holding- 
-down bolt, and that is in the middle of 
‘the head, this will compress the wood at 
-that place and cause the spindle to bind. 
‘In the Drummond lathes, both old and 
new mcdels, where the tailstock clamps 
«over the bed, it would require much in- 
_genuity to raise this; but, fortunately, 
‘this isnot often required. Mr. Drum- 
a E 


P 
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about to 
describe are, of course, makeshifts ; but it 
must not be supposed that the amateur’s 
workshop is the only place where these 
flourish. Even in important Government 


mond once told me that he had seen work 
of a remarkable size turned in some of his 
lathes, much larger than he would have 
thought to be possible. 


TURNING WORK THAT 18 Too LONG FOR A 
LATHE. 


There are several ways of doing this, 
and which are the best depends on cir- 
cumstances. If the work is too large to 
go through the live spindle but will enter 
the bore of the tailstock, Fig. 1 shows how 
this can be managed, and Fig. 2 also 
shows another dodge by which the end of 
the work can be threaded. Of course, it is 
far better in a case like this not to 
attempt to turn the whole length of the 
work, as round, bright, drawn mild steel 
of almost any size can be bought, and also 


FIG. 3. 


silver steel up to inch diamèter, and this 
will harden, as it is a carbon steel. If 
for any reason it is required to deal with 
a piece of rough bar and turn it all along, 
and it is too long for the lathe, I will 
describe later on how this can be done. 

To return to Fig. 1, a bush should be 
made to fit the work in hand, and also the 
bore of the tailstock. Of course, while 
this is in use the cylinder of that head has 
to be removed. Fig. 2 shows a typical 
job—that of a seating for a wheel at A 
and a thread at the end. The work is 
held at the end by a piece which is cut off 
finally, but which is used for holding in 
the chuck. It will be seen that it is not 
possible to try the wheel or the nut on to 
their places, and yet until the job is 


Fra. 4. 


finished this extra piece cannot be got rid 
of. As regards the threaded part, the 
best way is as follows :—Say, for instance, 
it is to be half-inch, then get a bolt which 
fits the nut that is going to be used, and 
turn the part B down until it is the same 
diameter as the bolt, and then cut the 
thread on it. If the wheel that is to go 
on is already bored, and the reader is not 
familiar with the method of turning 
a piece of work to fit a hole by means of a 
pair of inside and outside calipers, it 
would be best to turn a short plug to fit 
to bore of the wheel to start with, and 
then turn the part A to the same size as 
this. If the work is too large to go in 
the bore of the tailstock, the following 
method can be used, providing that it is 
bright steel that does not require turning 
all along. Make a stay of hardwood as 
shown in Fig. 3, screw the two pieces 
together with a piece of card between 


them, hold it on the faceplate, and bore it 
out to the size of the work that it is to 
carry. When the card is removed it will 
fit the work, with a small allowance for 
wear, and the bore should be lubricated 
with tallow, and not oil, as this would 
make the wood swell. Bolt this stay to 
an angle-plate, or if this is not at hand 
a square piece of wood, and bolt this 
latter to the bed of the lathe. See Fig. 4. 

If for any reason, when doing work in 
this way, bright drawn steel cannot be 
obtained—ordinary black iron or steel is 
too rough to run in a stay of this kind, as 
it would cut the wood away—one way out 
of the difficulty is as follows :—Get a 
piece of gaspipe that will slip over the 
iron, turn it smooth on the outside, and 
fit four set screws at each end, as shown 
in Fig. 5. Bore out the stay to fit this, 
and by means of the screws set the iron so 
that it runs true. What is known as 
reeled Bessemer, which is a black mild 
steel that is very smooth and round, can 
be used to run in a stay. 


TURNING LARGE WOODWORK IN A SMALL 
LATHE. 

It is sometimes required to. turn a 
piece of wood which is of quite a large 
size, and too big even if the heads were 
packed up as far as possible. Pattern- 
makers who are in a small way of business 


and have not the proper lathe for large 
work manage it as follows :—They turn 
the live headstock round end for end on 
the bed and fix a large piece of wood to 
the faceplate, on which can be fastened 
the work in hand. The handrest can be 
fixed up on any temporary support that 
may suggest itself to the reader. In the 
case where the lathe has a tray under it, 
pieces of wood can often be clamped to 
this and the rest supported on these. I 
saw the lathe in which the rim of the big 
clock in the Central Railway Station was 
turned. This rim was about 7 or 8 ft. in 
diameter, and the lathe was quite a small 
one and rigged up as I have described. 
Of course, with the arrangement that I 
have described, if power were not avail- 
able, it would not be possible to run it 
single-handed—that is to say, operate the 
treadle and turn at the same time. Some 
help would be required for the former 
part of the ob. 
+ 8 O 
Spectacle Lenses.—According to a recent 
patent by the American Optical Co., Ltd., 
9, Hatton Garden, London, and 4, Mechanic 
Street, Southbridge, Massachusetts, U.S.A., 
by choosing one or more suitable base curves, 
which remain constant for a succession of 
lenses, a series of lenses can be produced 
marginally corrected for astigmatism within 
limits, if the other surfaces of the lenses 
are also ground to suitable curvatures. In 
this way a smaller number of blanks than 
usual, is required! Constructional data are 
given for one series. 
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PRESIDENTIAL ADDRESS BY Siz T. EDWARD 
Torre, C.B., D.Sc., Sc.D., LL.D., 
F.R.S., Hon. F.R.S. EDIN,, PRESI- 
DENT OF THE ASSOCIATION. 


The President commenced with a review 
of the history and progress of the Associa- 
tion since its first meeting at Edinburgh on 


September 8, 1834, taking occasion to dwell 


on the association of Sir David Brewster, 
the Association’s virtual founder, with the 
advocacy and support of scientific research. 
He deplored the present high cost of book 
production, which, in the case of special- 
ised books, is about three times what it 
was in 1914, and is exercising a most pre- 
judicial effect upon the spread of scientific 
knowledge. Books on science are not 
generally among the ‘‘ best sellers.” 
They appeal to a comparatively limited 
and not particularly wealthy public, 
largely composed of the professional 
classes who have suffered in no small 


measure from the economic effects of the 
The present high price of this class 


war. 
of literature is to the public detriment. 


Eventually it is no less to the detriment 


of the printing and publishing trades. 
Publishers are well aware of this fact, 


and attempts are being made by dis- 
cussions between employers and the execu- 
tives of the Typographical Association and 
other societies of compositors to reach an 
equitable solution, and it is greatly to be 


hoped that it will be speedily found. 


He then turned to a question of scientific 
interest which is attracting general atten- 
tion at the present time, directly connected 


with Lord Kelvin’s address fifty years ago. 
THE MOLECULAR THEORY OF MATTER. 


A theory which in its crudest farm has 
cescended to us from the earliest times and 
which has been elaborated by vamous 
speculative thinkers through the interven- 


ing ages, hardly rested upon an experi- 


mental basis until within the memory of 
When Lord Kelvin spoke 
in 1871, the best-established development 
of the molecular hypothesis was exhibited 
in the kinetic theory of gases as worked out 


men still living. 


by Joule, Olausius, and Clerk-Maxwell. 


As he then said, no such comprehensive 
molecular theory had ever been even 


imagined before the nineteenth century. 
But, with the eye of faith, he clearly per- 


ceived that, definite and complete in its 


areas as it was, it was ‘‘ but a well-drawn 


part of a great chart, in which all physical 


science will be represented with every 


property of matter shown in dynamical 
The prospect we 


relation to the whole. 
now have of an early completion of this 
chart is based on the assumption of atoms. 


But there can be no permanent satisfaction 


to the mind in explaining heat, light, 
elasticity, diffusion, electricity, and mag- 
netism, in gases, liquids, and solids, and 
describing precisely the relations of these 
different states of matter to one another 
by statistics of great numbers of atoms 
when the properties of the atom itself are 
simply assumed. When the theory, of 
which we have the first instalment in 
Clausius and Maxwell’s work, is complete, 
we are but brought face to face with a 
superlatively grand question: What is the 
inner mechanism of the atom? 

If the properties and affections of matter 
are dependent upon the inner mechanism 
of the atom, an atomic theory, to be valid, 
must comprehend and explain them all. 
There cannot be one kind of atom for the 
physicist and amother for the chemist. 
The nature of chemical affinity and of 
valency, the modes of their action, the 
difference in characteristics of the chemical 
elernents, even their number, internal con- 
stitution, periodic position, and possible 


ia isotopic rearrangements must be accounted 


for and explained by it. Fifty years ago 
chemists, for the most part, rested in the 
comfortable belief of the existence of atoms 
in the restricted sense in which Dalton, as 
a legacy from Newton, had imagined them. 
Lord Kelvin, unlike the chemists, had 
never been in the habit of ‘‘ evading 
questions as to the hardness or indivisi- 
bility of atoms by virtually assuming 
them to be infinitely small and infinitely 
numerous.’’ Nor, on the other hand, did 
he realise, with Boscovich, the atom ‘‘as 
a mystic point endowed with inertia and 
the attribute of attracting or repelling 
other such centres.” Science advances not 
so much by fundamental alterations in its 
beliefs as by additions to them. Dalton 
would equally have regarded the atom ‘‘ as 
a piece of matter of measurable dimen- 
sions, with shape, motion, and laws of 
action, intelligible subjects of scientific 
investigation.” 

In spite of the fact that the atomic 
theory, as formulated by Dalton, has been 
generally accepted for nearly a century, 
it is only within the last few years that 
physicists have arrived at a conception of 
the structure of the atom sufficiently 
precise to be of service to chemists in 
connection with the relation between the 
properties of elements of different kinds, 
and in throwing light on the mechanism 
of chemical combination. This investiga- 
tion of the superlatively grand question, 

THE INNER MECHANISM OF THE ATOM, 


has profoundly modified the basic concep- 


tions of chemistry. It has led to a great 
extension of our views concerning the real 
nature of the chemical elements. The 
discovery of the electron, the production 
of helium in the radio-active disintegration 
of atoms, the recognition of the existence 
of isotopes, the possibility that all elemen- 
tary atoms are composed either of 
helium atoms. or of atoms of hydro- 
gen and” helium, and that these 
atoms, in their turn, are built up 
of two constituents, one of which is the 
electron, a particle of negative electricity 
whose mass is only 1/1800 of that of an 
atom of hydrogen, and the other a particle 
of positive electricity whose mass is practi- 
cally identical with that of the same atom 
—the outcome, in short, of the collective 
work of Soddy, Rutherford, J. J. Thom- 
son, Collie, Moseley, and others—are 
pregnant facts which have completely 
altered the fundamental aspects of the 
science. Chemical philosophy has, in fact, 
now definitely entered on a new phase. 
Looking back over the past, some indi- 
cations of the coming change might have 
been perceived wholly unconnected, of 
course, with the recent experimental work 
which has served to ratify it. In a short 
paper entitled ‘‘ Speculative Ideas Respect. 
ing the Constitution of Matter,” originally 
published in 1863, Graham conceived that 
the various kinds of matter, now recog- 
nised as different elementary substances, 
may possess one and the same ultimate 
or atomic molecule existing in different 
conditions of movement. This idea, in its 
essence, may be said to be as old as the 
time* of Leucippus. To Graham, as to 
Leucippus, ‘‘ the action of the atom as 
one substance taking various forms by com- 
binations unlimited, was enough to 
account for all the phenomena of the 
world. By separation and union with con- 
stant motion all things could be done.” 
But Graham developed the conception by 
independent thought and in the light of 
experimentally ascertained knowledge 
which the world owes to his labours. He 
might have been cognisant of the specu- 
lations of the Greeks, but there is no 
evidence that he was knowingly influenced 
by them. In his paper Graham uses the 
terms atom and molecule if not exactly 
in the same sense that modern teaching 


demands, yet very. different from that 


hitherto required by the limitatidns of 
contemporary chemical doctrine.. -Ho 
conceives of a lower order of atoms than 
the chemical atom of Dalton, and founds 
on his conception an explanation of chemi. 
cal combination based upon a fixed. oom- 
bining measure, which he terms the 
metron, its relative weight being one for 
hydrogen, sixteen for oxygen, and so on 
with the other so-called ‘‘ elements.’ 
Graham, in fact, like Davy before him, 
never committed himself to a belief in the 
indivisihility of the Daltonian atom. 

original atom may, he thought, be far 
down. . i 


The idea of a primordial ylé, or of the 
essential unity of matter, has persisted 
throughout the ages, and, in spite of much 
experimental work, some of it of the 
highest order, which was thought to have 
demolished it, it has survived, revivafied, 
and supported by analogies and arguments 
drawn from every field of natural inquiry. 
This idea, of course, was at the basis of 


the hypothesis of Prout, but which, even: 


as modified by Dumas, was held to be 
refuted by the monumental work of Stas. 
But, as pointed out by Marignac and 
Dumas, anyone who will impartially look 
at the facts can hardly escape the feeling 
that there must be some reason for the 
frequent recurrence óf atomic weights 
differing by so little from the numbers 


required by the law which the work of | 


Stas was supposed to disprove. The more 
exact study within recent years of the 
methods of determining atomic weights, 
the great improvement in experimental 
appliances and technique, combined with 
a more rigorous standard of accuracy de- 
manded, by a general recognition of the 
far-reaching importance of an exact 
knowledge of these physical constants, has 
resulted in intensifying the belief that 
some natural law must be at the basis of 
the fact that so many of the most care- 
fully determined atomic weights on the 
oxygen standard are whole numbers. 
Nevertheless there were well authenticated 
exceptions which seemed to invalidate its 
universality. The proved fact that a so 
called element may be a mixture of iso- 
topes—substances of the same chemical 
attributes but of varying atomic weight— 
has thrown new light on the question. 
It is now recognised that the fractional 


values independently established in the -/ 


case of any one element by the most accur- 


ate experimental work of various inves-. 


tigators are, in effect, “ statistical quanti- 
ties” dependent upon a mixture of 
isotopes. This result, indeed, is a neces- 


sary corollary of modern conceptions of’ 


the inner mechanism of the atom. The 


theory that all elementary atoms are com- ` 
posed of helium atoms, or of helium and — 


hydrogen atoms, may be regarded as am 
extension of Prout’s hypothesis, with, 


however, this important distinction: that. 


whereas Prout’s hypothesis was at best « 


surmise, with little, and that little only 


weak, experimental evidence to support it, 
the new theory is directly deduced fronr 
well-established facts. The hydroger 
isotope H,, first detected by J. J. Thom- 
son, of which the existence has been con- 
firmed by Aston, would seem to be an in- 
tegral part of atomic structure. Ruther- 
ford, by the disruption of oxygen and 
nitrogen has also isolated a substance of 
mass 3 which enters into the structure of 
atomic nuclei, but which he regards as an 
isotope of helium, which itself is built 
up of four hydrogen nuclei together with 
two cementing electrons. The atomic 
nuclei of elements of even atomic number: 
would appear to be composed of helium 
nuclei only, or of helium nuclei with 
cementing electrons; whereas those of 
elements of odd;atomic number are made 


up of helium*and hydrogen nuclei together ` 


with cementing electrons. In the tage of. 
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the lighter elements of the latter class the 
number of hydrogen’ nuclei associated with 
he helium nuclei is invariably three, ex- 
cept in that of nitrogen, where it is two. 
The frequent occurrence of this group of 
three hydrogen nuclei indicates that it is 
structurally an.isotope of hydrogen with 
an atomic weight of three and a: nuclear 
charge of one. It is surmised that it is 
identical with the. hypothetical “ nebu- 
lium” from which our “elements” are 
held by astro-physicists: to. be originally 
produced in the stars through hydrogen 
and helium. | 
These results are of extraordinary in- 
terest as bearing on the question of the 
essential unity of matter and ‘the mode of 
genesis of the elements. Members of the 
British Association may recall the sugges- 
tive address on this subject of the late 
Sir William Crookes, delivered to the 
Chemical Section at the Birmingham 
meeting of 1886, in which he questioned 
whether there is absolute uniformity in 
the mass of the atoms of a chemical 
element, as postulated by Dalton. He 
thought, with Marignac and Schutzen- 
berger, who had previously raised the 
same doubt, that it was not improbable 
that what we term an atomic weight 
‘merely represents a mean value around 
which the actual wei ghts of the atoms 
. vary within narrow limits, or, in other 
-= words, that the mean mass is “‘ a statistical 
constant of great stability.’’ No valid ex- 
-perimental evidence in support of this 
_ surmise was or could be dffered at the time 
it was uttered. Maxwell pointed out that 
the phenomena of gaseous diffusion, as 
then ascertained; would seem to negative 
the supposition. If hydrogen, for 
example, were composed of atoms of vary- 
ing mass it should be possible to separate 
the lighter from the heavier atoms by 
diffusion through a porous septum. .“‘ As 
no chemist,” said Maxwell, ‘has yet ob- 
tained specimens of hydrogen differing in 
this way from other specimens, we con- 
elude that all the molecules of hydrogen 
are of sensiblv the same mass, and not 
merely that their mean mass is a statis- 
tical constant of great stability.’ But 
against this it may be doubted whether 
any chemist had ever made experiments 
suficiently precise ‘to solve this point. 
-~ The work of Sir Norman Lockyer on the 
piç evidence for the dissociation 
of “elementary ” matter at transcendental 
temperatures, and the possible synthetic 
intostellar production of elements, 
through the helium of which he originally 
‘detected the existénce, will also find its 
due place in the history of this new 
osophy. - 
‘Sir J. J. Thomson was the first to afford 
evidence that the atoms of an 
element, if not exactly of the same mass, 
Were at least approximately so, by his 
method of analysis of positive rays. By an 
extension of this method Mr. F. W. Aston 
has suceeded in showing that 


A NUMBER or ELEMENTS ARE IN REALITY 
MIXTURES oF Isororss. 


It has been proved, for example, that 
neon, which has a mean atomic weight of 
about 20.2; consists of two isotopes having 
the atomic weights respectively of 20 and 
2, mixed in the proportion of 90 per 
cent. of the former with 10 per cent. of 
the latter. By fractional diffusion 

ough a porous septum an apparent 

rence of density of 0.7 per cent. be- 
the lightest and heaviest fractions 

was obtained. The kind of experiment 
Which Maxwell imagined proved the in- 
‘Variability of the hydrogen atom has suf- 
7 show the converse in the case of 


* Cock Maxwell, Art. “Atom,” Eney. Brit, 9th Ed. 


m Me ` 


mixed for æons. 


Iodine, on the contrary, would appear to 


tending it to any considerable number of 


| would afford an excellent test case. 
accepted value for the atomic weight is 


sufficiently far removed from a whole 
number to render further investigation 
desirable. 


The element chlorine has had its 
atomic weight repeatedly determined, 
and, for special reasons, with the highest 
attainable accuracy. On the .oxyger 
standard it is 35.46, and this value is 
accurate to the second decimal place. All 
attempts to prove that it is a whole 
number~-35 or 36—have failed. When, 
however, the gas is analysed by the same 
method as that used in the case of neon 
it is found te consist of at least two 
isotopes of relative mass 35 and 37. There 
18 no evidence whatever of an individual 
substance having the atomic weight 35.46, 
Hence chlorine is to be regarded as 
a complex element consisting of two 
principal isotopes of atomic weights 
65 and 37 present in such propor- 
tion as to afford the mean mass 35.46. 
The atomic weight of chlorine has been. so 
frequently determined by various ob- 
servers and by various methods with prac- 
tically identical results that it seems diffi- 
cult to believe that it consists of isotopes 
present in definite and invariable pro- 
portion, Mr. Aston meets this objection 
by pointing out that all the accurate de- 
terminations have been made with chlo- 
rine derived originally from the same 
source, the sea, which has been perfectly 
If samples of the ele- 
ment could be obtained from some other 
original source it is possible that other 
values of atomic weight would be 
obtained, exactly as in the case of lead 
in which the existence of isotopes in the 
metal found’ in various radioactive 
minerals was first conclusively established. 

Argon, which has an atomic weight of 
59.88, was found to consist mainly of an 
isotope having an atomic weight of 40, 
associated to the extent of about 3 per 
cent. with an isotope of atomic weight 
56. Krypton and xenon are far more com- 
plex. The former would appear to con- 
= Pa isotopes, 78, 80, 82, 83. 84, 86; 

e latter of five isotopes, 1 ? 
ee pes, eai 7 3l, 142, 

Fluorine is a simple element of atomic 
weight 19. Bromine consists of equal 
quantıties of two isotopes, 79 and 81. 


work is mainly based upon the account 
he recently gave to the Chemical Society. 
At the close of his lecture he pointed out 
the significance of the results in relation 
to the Periodic Law. It is clear that the 
order of the chemical or “mean ” atomic 
weights in the periodic table has no prac- 
tical significance; anomalous cases such 
as argon and potassium are simply due to 
the relative proportions of their heavier 
and lighter isotopes. This does not neces- 
sarily invalidate or even weaken the 
Periodic Law which still remains the ex- 
pression of a great natural truth. That 
the expression as Mendeléeff left it is im- 
perfect has long been recognised. The 
new ligtht we have now gained has gone far 
to clear up much that was anomalous, 
especially Moseley’s discovery that the 
real sequence is the atomic number, not 
the atomic weight. This is one more illus- 
tration of the fact that science advances 
by additions to its beliefs rather than by 
fundamental or revolutionary changes In 
them. 


Tus BEARING OF THE ELECTRONIC THEORY 
OF MATTER, 

too, on Prout’s discarded hypothesis that 
the atoms of all elements were themselves 
built up of a primordial atem—his protyle 
which he regarded as probably identical 
with hydrogen—is too obvious to need 
pointing out. In a sense Prout s hypothe- 
sis may be said to be now re-established, 
but with this essential modification—the 
primordial atoms the imagined are com- 
plex and are of two kinds—atoms of posi- 
tive and negative electricity—respectively 
known as protons and electrons. These, 
in Mr. Aston’s words, are the standard 
tions of element ‘building. a 

The true value of any theory consists in 
its comprehensiveness and sufficiency. As 
applied to chemistry, this theory of “the 
inner mechanism of the atom” must ex- 
plain all its phenomena. We owe to Sir 
J. J. Thomson its extension to the ex- 
planation of the Periodic Law, the atomic 
number of an element, and of that vary- 
ing power of chemical combination im an 
element we term valency. This explana- 
tion I give substantially in his own words. 
The number of electrons in an atom of the 
different elements has now been deter- 
mined, and has been found to be equal 
to the atomic number of the element, that 
is to the position which the element occu- 
pies in the series when the elements are 
arranged in .the order of their atomic 
weights. We know now the nature and 
quantity of the materials of which the 
atoms are made up. The properties of the 
atom will depend not only upon these 
factors, but also upon the way in which 
the electrons are arranged in the atom. 
This arrangement will depend on the forces 
between the electrons themselves, and also 


be a simple element of atomic weight 127. 
The case of tellurium is of special interest 
in view of its periodic relation to iodine, 
but the results of its examination up to 
the present are indefinite. 

Boron and silicon are complex elements, 
each consisting of two isotopes, 10 and 11, 
and 28 and 29, respectively. 

Sulphur, phosphorus, and arsenic are 
apparently simple elements. Their ac- 
cepted atomic weights are practically 
integers. 

All this work is so recent that there 
has been little opportunity, as yet, of ex- 


‘the metallic elements. These, as will be 
obvious from the nature of the methods 
employed, present special difficulties. It 
is, however, highly probable that mercury 
is a mixed element consisting of many 
isotopes. These have been partially 
separated by Brénsted and Hervesy by 
fractional distillation at very low pres- 
sures, and have been shown to vary very 
slightly in density. Lithium is found to 
consist of two isotopes, 6 and 7. Sodium 
is simple, potassium and rubidium are 
complex, each of the two latter elements 
consisting, apparently, of two isotopes. 
The accepted atomic weight of cæsium 
132.81, would gees comp ety; but ae 
mass spectrum ows only one line are more than a certain num- 
at 133. Should this be confirmed cesium | ana ovina on the sphere, the anne 
Pin tion. of-a positive charge, limited as in the 


positive charges or protons. One arrange- 
ment which naturally suggested itself is 
that the positive charges should be at the 
centre, with the negative electrons around 
it on the surface of a sphere. Mathematical 
investigation shows that this is a possible 
arrangement if the electrons on the sphere 
are not too crowded. The mutual repul- 
sion of the electrons resents overcrowding, 
and Sir J. J. Thomson has shown that 


case of the atom inma itude to the sum 


This imperfect summary of Mr, Aston’s - 


bricks that Nature employs in her opera- 


on those between the electrons and the . 
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of the charges on the electrons, is not able 


to keep the electrons in stable equilibrium 


on the sphere, the layer of. electrons ex- 


plodes and a new arrangement is formed. 


The number of: electrons which can be 
accommodated on the outer layer will de- 
pend upon the law of force between the 
| Sir 
J. J. Thomson has shown that this num- 
ber will be eight with a law of force of a 


positive charge and the electrons. 


simple type. 


To show the bearing of this result as 
affording an explanation of the Periodic 
Law, let us, to begin with, take the case 


of the atom of lithium, which is supposed 
to have one electron in the outer layer. 
As each element has one more free elec- 
tron in its atom than its predecessor, glu- 
cinum, the element next in succession to 
lithium, will have two electrons in the 
outer layer of its atom, boron will have 
three, carbon four, nitrogen five, oxygen 
six, fluorine seven, and neon eight. As 
there cannot be more than eight electrons 


in the outer layer, the additional electron 


in the atom of the next element, sodium, 
cannot find room in the same layer as the 
other electrons, but will. go outside, and 
thus the atom of ‘sodium, like that of 
lithium, ‘will have one electron in its outer 
layer.: The additional electron, in the 
atom of the next element, magnesium, will 


join this, and the atom of magnesium, like 


that of glucinum, will have two electrons 
in the outer layer. Again, aluminium. 
like boron, will have three; silicon, like 
carbon, four phosphorus, like nitrogen, 
five; sulphur, like oxygen, six ; chlorine, 
like fluorine, seven ; end argon, like neon, 
eight. The sequence will then begin again. 
Thus the. number of electrons, one, two, 
three, up to eight in the outer layer of 
the atom, will reour periodically as we pro- 
ceed from one element to another in the 
order of their atomic weights, so that any 
property of an element which depends on 
the number of electrons in the outer layer 
of its atom will also recur periodically, 
which is precisely that remarkable pro- 
perty of the elements which is expressed 
by the Periodic Law of Mendeléeff, or the 
Law of Octaves of Newlands. 


THE VALENCY OF THE ELEMENTS; 
hike their periodicity, is a consequence of 
the principle that equilibrium becomes un- 


stable when there are more than eight’ 


electrons in the outer layer of the atom. 
For on this view the chemical combination 
between two atoms, A and B, consists in 
~ the electrons of A getting linked’ up with 

those of B. Consider an atom like that of 
neon, which has already eight electrons in 
its outer layer ; it cannot find room. for any 


more, 80 that no atoms can be linked to. 


it, and thus it cannot form any compounds, 
Now take an atom of fluorine, which has 
seven electrons in its outer layer; it can 
find room for one, but only one, electron, 
so that it can unite with one, but not with 
more than one, atom of an element like 
hydrogen, which has one electron in the 
outer layer. Fluorine, accordingly, is 
monovalent. The oxygen atom has six 
electrons ; it has, therefore, room for two 
more, and so can link up with two atoms 
of hydrogen: hence oxygen is divalent. 
Similarly, nitrogen, which has five elec- 
trons and three vacant places, will be tri- 
valent, and so on. On this view an ele- 
ment should have two valencies, the sum 
of the two being equal to eight. Thus, to 
take oxygen as an example, it has only two 
vacant places, and so can only find room 
for the electrons of two atoms sit has, how- 
ever, six electrons available for filling up 
the vacant places in other atoms, and as 
there is only one vacancy to be filled in a 
fluorine atom the electrons in an oxygen 
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atom could fill up the vacancies in six 


atoms to it. A fluoride of oxygen of this 


composition remains to be discovered, but 
its analogue, SF., first made known by 


Moissan, is a compound of this type. The 


is in accordance with views put forward 
some time ago by Abegg and Bédlander. 


Professor Lewis and Mr. Irving Longmuir- 


have developed, with great ingenuity and 
success, the consequences which follow 
from the hypothesis that an octet of elec- 
trons surrounds the atoms in chemical 
compounds. 


The term ‘‘ atomic weight ” has thus ac- 
quired for the chemist an altogether new 


and much wider significance. It has long. 


been recognised that it has a far deeper 
import than as a constant useful in chemi- 
cal arithmetic. For the ordinary purposes 
of quantitative analysis, of technology, 
and of trade, these constants may be said 
to be now known with sufficient accuracy. 
But in view of their bearing on the great 
problem of the essential nature of matter 
and on the ‘‘ superlatively grand question, 
What is the inner mechanism of the 
atom? ’’ they become of supreme import- 


ance. Their determination and study must 


now be approached from entirely new 
standpoints and by the conjoint action 
of chemists and physicists. The exist- 
ence of isotopes has  cnormously 
widened the horizon. At first sight 
it would: appear that we should 
require to know as many atomic weights 
as there. are isotopes, and the chemist may 
well be appalled at such a prospect. All 
sorts of difficulties start up to affright 
him, such as the present impossibility of 
isolating isobopes.in a state of individu- 
ality, their possible instability, and the 
inability of his quantitative methods to 
establish accurately the relatively small 


differences to be anticipated. All this 


would seem to makee for complexity. On 
the other hand, it may eventually tend 
towards simplification. If, with the aid 
of the physicist we can unravel the nature 
and configuration of the. atom of any 
particular element, determine the number 
and relative arrangement of the constituent 
protons and electrons, it may be possible 
to arrive at the atomic weight by simple 
calculation, on the assumption that the 
integer rule is mathematically valid. This, 
however, is almost certdinly not the case, 
owing to the influence of ‘‘ packing.” The 
little differences, in fact, may make all the 
difference. The case is analogous to that of 
the so-called gaseous laws in which the 
departures from their mathematical ex. 
pression have been the means of elucidat- 
ing the physical constitution of the gases 
and of throwing light upon such variations 
in their behaviour as have been observed 
to occur. There would appear, therefore, 
ample scope for the chemist in determining 
with the highest attainable accuracy the 
departures from the whole-number rule, 
since it is evident that much depends upon 
their exact extent. 


These considerations have already’ en- 
gaged the attention of chemists. For some 
years past, a small International Com- 
mittee originally appointed in 1903, has 
made and published an annual report in 
which they have noted such determinations 
of atomic weight as have been made during 
the year preceding each report, and they 
have from time to time made suggestions 
for the amendment of the Tables ot 
Atomic Weights, published in text-books 
and chemical journals, and in use in 
chemical laboratories. In view of 
recent developments, the time has now 
arrived when the work of this Internationa) 


| Committee must be reorganised and.,its 


aims and functions extended. The mode 


fluorine atoms, and thereby attach these 


existence of two valencies for an element 


transpired. 
earlier stages of the war, even when it had 


Sept. 9, 1921. 


in which this should be done has: been 
discussed at the meeting in Brussels, in | 
June last, of the International Union of 3 
Chemistry Pure and Applied, and has : 
resulted in strengthening the constitution 
of the Committee and in a wide extension. ; 
of its scope. ‘ oA 
THE GREAT WAR AND Its LESSONS. ' i 


The crisis through which we dave 
recently passed has had a profound effect 
upon the world. The spectacle of the most 


cultured and-most highly-developed peoples 


on this earth, armed with every offensive 
appliance which science and the inventive 
skill and ingenuity of men could suggest, 
in the throes of a death struggle must 
have made the angels weep. That dread- 
ful harvest of death is past, but the after- 
math remains. Some of it is evil, and the 
evil will persist for, it may be, generations.. 
There is, however, an element of good in: 
it, and the good, we trust, will develop 
and increase with increase of years. The 
whole complexion of the world—material, 
social, economic, political, moral, spiritual 
—has been changed, in certain aspects im- 
mediately for the worse, in others 
prospectively for the better. It behoves us, 
then, as a nation, to pay heed to the 
lessons of the war. ia 
The Great War differed from all previous 
internecine struggles in the extent to which 
organised science was invoked and sys- 
tematically applied in its prosecution. 
In its later phases, indeed, success beeame 
largely a question as to which of the great 
contending parties could most rapidly and 
most effectively bring its resources to their 
aid. The chief protagonists had been in. 
the forefront of scientific progress for cen- 
turies, and had an accumulated experience. 
of the manifold applications of science 1n, 
practically every department of human - 
activity that could have any possible rela 
tion to the conduct of war. Nothing 
shocked the conscience of the civilised 
world more than Germany's cynical dis- 
regard of the undertaking into which she 


had entered with other nations in regard, 


for instance, to the use of lethal gas in war- 
fare. The nation that treacherously 
violated the Treaty of Belgium, and even 
applauded the action, might be expected 
to have no soruples in repudiating her 
obligations under the Hague Convention. 
April 25, 1915, which saw the clouds of 
the asphyxiating chlorine slowly wafted 
from the German trenches towards the 
lines of the Allies, witnessed one of the 
most bestial episodes in the history of the 
Great War. The world stood aghast at. 
such a spectacle of barbarism. German 
kultur apparently had absolutely no ethical 
value. Poisoned weapons are employed 
by savages, and noxious gas had 
been used in Eastern warfare im 
early times, but its use was hitherto 
unknown among European nations. How. 
it originated among the Germans—whether 
by the direct unprompted action of the 
higher command, or, as is more probable, . 
at the instance of persons connected with 
the great manufacturing concerns im 
Rhineland, has, so far as I know, not 
It was not so used in the 


mé a war of position. It is notorious 
that the great chemical manufacturing 
establishments of Germany had been for 
years previously sedulously linked up in 
the service of the war which Germany was 
deliberately planning—probably, in the 
first instance, mainly for the supply. of 
munitions and medicaments. We may 
suppose that it was the tenacity of our 
troops and the failure of repeated eam pls 
to dislodge them by direct attack that led 
to the employment of such foul methods. 
Be this as it may, these methods became 
part_of ‘the settled practice of our enemies, 
and during the thyee succeeding years— 
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that is, from April, 1915, to September, 
1918—no fewer than eighteen different 
forms of poison—gases, liquids, and solids 
--were employed by the Germans. On the 
principle of Vespasian’s law, reprisals 

ame inevitable, and for the greater part 
of three years we had the sorry spectacle 
of the leading nations of the world flinging 
at one another the most deadly products 
'# that chemical knowledge could suggest and 
‘{° technical skill contrive. Warfare, it 
=F would seem, has now definitely entered 
‘f upon anew phase. The horrors which the 
zi Hague Convention saw were- imminent, 
= and from which they strove to protect 
=; humanity, are now, apparently, by the 
{| example and initiative of Germany, to 
į become part of the established procedure 
` of war. But if poisonous chemicals are 
Í henceforth to be regarded as a regular 
; means of offence in warfare, is it at all 
4 likely that their use will be confined to 
į “mustard gas,” or indeed to any other of 
e various substances which’ were em- 
, ployed up to the date of the Armistice? 
To one who, after the peace, inquired in 
Germany concerning the German methods 
, of making “ mustard gas,” the reply was: 
‘ “Why are you worrying about this. when 
, you know perfectly well that this is not the 
gas we shall use in the next war?” 

I hold no brief for preventive medicine, 
which is well able to fight its own case. I 
would only say that it is the legitimate 
business of preventive medicine to preserve 
by all known means the health of any body 
of men, however large or small, committed 
toits care. It is not to its discredit if, by 
knowledge and skill, the numbers so main- 
tained run into millions instead of being 
limited to thousands. On the other hand, 


“an-educated public opinion ” will refuse- 


to give credit to any body of scientific men 
who employ their talents in devising 
means to develop and perpetuate a mode 
of warfare which is abhorrent to the 
higher instincts of humanity. 

This Association, I “trust, will set its 
face against the continued degradation of 
science in thus augmenting the horrors of 
war.- It could have no loftier task than 
to use ka erent ene in arresting a 
course which is the ver 
civilisation. eer o 
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THE CARE, USES, AND INSPEC. 
TION OF FLEXIBLE STEEL 
ROPES.” | 


By H. C. Boynton and.W. VOIGTLANDER. 
The present. time is pre-eminently an 
age of metallic alloys. But despite this 
tendency to use alloy steels for every 
Purpose, there are certain fields in which 
the plain carbon steel of high grade etill 
holds its own. I refer to the great bulk 
ofsteal which is used for the manufacture 
of wire, and up to date, no alloy steel, 
single metal, or alloy has been found 
which can take the place of carbon steel 
_for high grade wire and wire rope. The 
reson for this use of carbon steel is. 
Prindpally a matter of price and strength 
of material desired A high grade rope 
Wire of “plow steel or improved plow 
steel” grade will test from 220,000 to 
1000 pounds per square inch, which 


strength is obtained by the proper com. ` 


bination of heat treatment and cold work, 
le, wire drawing. No alloy element to 
date has been found which will add 
strength to wire steel without inoreasing 
Ms brittleness; nor can any alloy steel 
wire be sold for the price of plow steel. 
As you are all aware, there are four 


different kinds of steel in common use at 
a EE A 
oro by H. C. Boynton before the Philadelphia 
ion, tion of Iron and Steel Electrical En- 
Cotes, oma, at the Engineers’ Olub of Philadelphia. 
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the présent time, namely, crucible, 
Bessemer, electric, and open hearth. 
OPEN HEARTH STEEL Process. 

This process is of particular interest to 
users of. wire rope, as by it is obtained the 
bulk of the steel used for high grade rope 
wire. It is probable that 99 per cent. of 
-the rope wire produced in this country 
at the present time is made by the open 
hearth process. The process consists in 
melting down the proper quantities, of pig 
iron, scrap, and iron ore, and ‘boiling them 
until the impurities present in the pig 
iron have been slagged away. This 
process has many advantages; from 30 to 
100 tons of steel can be made at one heat ; 
the time of boiling down in the furnace is 
long enough to allow several chemical 


anailyses to be made, so that the product | 


when finished is generally orm. 
Whereas, in the Bessemer process the time 
when the steel must be poured is judged 
by the eye alone, consequently, the 
product varies widely. The open hearth 
process, moreover, is cheap enough so that 
large quantities. of steel may be made at 
one time, and the price of the resultant 


wire and rope is not too high to be 


‘prohibitive. 

There are two methods of working the 
open hearth furnace, the basic and acid, 
making either basic or acid steel respec- 
tively. | | 

Basic Ores HeargrH Process. 

The “basic ’’ method uses impure and 
high phosphorus pig iron and all kinds of 
scrap, and depends upon the chemical 
action of the slag, the basic lining, and 
the running of the furnace to eliminate 
all of the impurities. | 

Acıp Oren HEARTH PROCESS. 

The “acid” method starts with low 
phosphorus pig iron, pure scrap, and pure 
iron ore, and.the resultant material is 
necessarily of more uniform quality than 
the “ basic,” since it does not depend upon 
a series of complex chemical reactions in 
order to get a pure product. All that is 
required is a certain length of time, 
generally 9 or 10 hours, to melt and thor- 
oughly fuse together all of the material, 
then to boil out or oxidise a part of the 
carbon and get rid of the excess of silicon 
in the pig iron by means of the slag. This 
process is simpler and more “ foolproof ”’ 
than the “basic.” All of the John A. 
Roebling’s Sons Co.’s high grade rope wire 
is made by the acid open hearth process, 
which process can be varied so as to make 
practically pure iron, containing almost 
no carbon, soft steel, medium soft steel 
used for traction elevator ropes, medium 
carbon or ‘‘ cast steel ’’ for ordinary hoist- 
ing ropes, and high carbon or plow steel 
for high strength hoisting ropes. By vary- 
ing the carbons, varying the heat treat- 
ment, and varying the wire drawing, wire 
ranging from 40,000 to 500,000 pounds per 
square inch can be manufactured. 

If we now start at John A. Roebling’s 
Sons Co. steel mill and follow the raw 
material from the stock yard to the steel 
mill, through the steel furnaces, to the 
rolling-mills, and into the wire mill, we 
shall find our piles of pig iron, scrap, and 
iron ore have been, as if by magic, turned 
into bundles containing miles and miles 
of finished wire. 

The manufacture of acid open hearth 
steel requires an extremely high heat.in 
order to melt the pig iron and scrap, but 
as the process moves on, less heat is re- 
quired, until finally the wire itself is 
drawn cold, and it is this cold drawing 
which gives to the wire its unusual physi- 
cal properties. . 

MANUFACTURE OF Acıp OPEN HEARTH 


TEEL. 
After the pig iron, scrap, and ore have 
been properly melted, boiled, and refined, 
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in the open hearth furnace, and after the 
chemist has analysed a sample of it and 
pronounced it O.K. as to carbon, mangan- 
ese, silicon, phosphorus, and sulphur, the 
steel is tapped into ladles and then run 
from the bottom of the Iadle into steel 
moulds and when these moulds have been 
removed by the stripper there is left a 
large chunk of steel called an ingot. These 
ingots are loaded on cars for the blooming 
mill. The action of cooling, in the moulds 
produces in the upper end of each ingot 
a cavity called a “ pipe,’ if the metal 
is hard steel, or a large number of ‘‘ blow 
holes” instead of a pipe if the material 
is soft steel, so that this upper part of the 
ingot is unsound and unfit for, use. This 
upper end is also full of impurities called 
“ səgregation,” which segregation is cut off 
in the next department, the blooming mill. 
In order to impress upon you the care 
and amount of labour and attention re- 
quired to convert a heat of acid open 
hearth steel into high grade rope wire, I 
am going to let you follow with me a- 
certain lot of steel through all the depart- 
ments until it is finished into a high grade 
rope wire. Let us, for example, pick out. 
a heat of plow steel. The chief chemist’s 
report shows the complete analysis of this 
heat to be O.K., and the ingots are stored 
in the stook yard with their own heat. 
number on them ready to be rolled down. 
into the form of billets. This rolling is 
done in the blooming mill. - : 


BioominG MILL. 


In the blooming mill the ingots have to 
be reheated and rolled down into a finished 
section about 4 in. square. These blooms, 
as they are called, are cut up by a ‘huge 
hydraulic shear into pieces 5 it, long, 
which pieces are then called billets ; every 
billet has its heat number stamped upon 
it, and its weight is about 160 lbs. In 
order to Be absolutely sure that this heat 
was not mixed in the stock yard, the 
blooming-mill superintendent has orders. 
to tako drillings from -an ingot picked at. 
random from the heat to see if the analysis 
in carbon corresponds to the steel mill's 

eport, which samples was taken from the 
adle. The check analysis of this particu- 
lar heat of plow steel is O.K., and we 
know that the heats have not been mixed 
and that our heat is O.K. Before we leave 
the blooming mill I wish to emphasise 
again that it is at this point that tthe bad 
section of the ingot containing the ‘‘ pipe ”’ 
and the ‘ blow holes’’ is cut off by the. 
hydraulic shear, the pieces cut off going 
into what is called the ‘‘discard,’’ the 
discard going back to the steel mill for 
remelting. Every one of the billets turned 
out of the blooming mill will make a 
bundle of wire, and these billets go either 
to the stock pile or direct to the next 
rolling-mill, which, in the language of the 
steel man, is called the rod mill.. . 
l Rop Mitt. 


In the rod mill the billets are again 
reheated and rolled to a size suitable. for 
wire drawing in the wire mill, generally 
No. 5 (.220 in.), 4 in., ordarger, according 
to the required size of the finished wire. . 
While the rod is. still hot, and as it 
emerges from the finishing rolls, itis coiled 
up by power on coiling reels ; samples are 
again taken and gauged, and the hot 
bundles are then run by means of a long 
endless conveyor out into the air, and 
finally dumped into a steel freight car in. 
waiting. This carload of rods then goes 
either to the cleaning house or directly to 
the heat-treating department, according ' 
to its grading. | | 

Up to this point the process of manu- 
facture has been essentially the same for 
all grades_of materials; from now on the 
treatment must be varied to suit the pro- 
perties’ which “the finished wire must | 
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have. If_soft steel it is annealed, if hard | over its original strength, which 75 per|Its function is to close in the wires and 


steel at is tempered, and some grades ot 
material are drawn raw without any heat 
treatment, so you see the physical proper- 
ties will necessarily vary widely. It is 
impossible for me with the time at our 
disposal to describe in a detailed manner 
all of these processes, consequently, I shal) 
have to skip some of the steps and go on 
to wire drawing the wire. 


Heat TREATING DEPARTMENT. 


To return to our heat of plow steel which 
we left on the car at the rod mill. This 
heat had to be shipped to the heat treat- 
ment depart, which department must give 
the rods a perfectly uniform heat treat- 
ment. Every one of the furnaces in this 
department has to be run at temperatures 

varying not more than 10° F. night and 

day for weeks at a time, and such a treat- 
ment is necessarily expensive. When the 
heat treatment has been completed, 
samples from both ends of a number of 
bundles, picked at random, are taken and 
tested. If any of the material found in 
this heat is found to be faulty, it is 
scrapped immediately. — l 

After heat treatment, the rods go to the 

. cleaning house or pickling department, as 
it is cometimes called. In this department 
the bundles are dipped in acid to eat off 
the scale, then washed and again dipped 
into ‘hot Jime to neutralise any slight 
amount of acid which might stick to the 
rods. From the cleaning house the rods are 
tacked into dryers, which are kind of big 
ovens, where they are heated from 12 to 
48 hours at a low temperature, just high 
enough to remove all moisture and drive 
off any lingering bit of hydrogen left in 
the steel. These baked rods are then sent 
to the wire mill and drawn. cold to a pře- 
determined size. 
Wire MIL. 


_ The process of wire drawing is very 
simple and easy to understand, the work 
- all being done cold; the steps are as 
follows :— 

(1) The end of the rod is pointed by 
specially grooved rolle. 

(2) The pointed rod is pushed through a 
conical die or a hard cast iron or steel 
plate. 

(5) The portion of wire extending 
through the small hole is grasped by a 
pair of tohgs called a ‘‘ puller,” which, by 
power, draws a length of several feet 
through the die, reducing the wire a 
predetermined amount. 

(4) The short length of wire drawn 
through the die is fastened by a clamp on 
to a drum or wire-drawing block, as it is 
called, and — . 

(5) A clutch starts the block in rotation 
and steadily pulls the whole bundle of 
rods through the die and winds it upon the 
block. A second hole and more up to ten 
or even fourteen may be given some lots 
of steel, the wire regularly decreasing in 
section, increasing in length, and in¢éreas- 
ing in tensile strength with every reduc- 
tion or hole. This drawing operation is 
greatly assisted by keep the wire and the 
hole in the die constantly lubricated dur- 
ang the whole process. 

The heat or plow steel which we are 
watching was given two heat treatments, 
and two sets of wire drawing, before it 
reached its finished size. 

A complete record of all the tests made 
in the rope shop of the plow steel wire of 
the heat or plow steel in question shows 
that three weeks have elapsed since the 
test record of the rollled rods and that the 
strength in pounds per square inch has 
increased from 145,000 for the rods to 
250,000 pounds for the finished wire. This 
material has been in constant process of 
manufacture for twenty-one days, and in 
that time kas made a gain of 75 per cent. 
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cent. gain is due to the combination of heat 

treatment and wire drawing. Itis now up 

to the rope shop to take this wire and 

fabricate it into a wire rope. Mr. Voigt- 

= will tell you exactly how this is 
one. 


Mr. W. VOoOIGTLANDER, ASSISTANT En- 
GINEER, JOHN A. ROEBLING’s Sons Com- 
PANY, TELLS. 


You often hear and use the terms 
“‘ropes’’ and ‘‘cables,’’ and it may be 
advisable to define these briefly. A ‘‘ wire 
rope ’’ is composed of a number of strands 
helically twisted about a centre member. 
Each strand may be composed of any num- 
ber of wires helically twisted about a 
centre member. l 

The term ‘‘ cable ” is an indeterminate 
nameused often formarine ropes, electrical 
conductors, and suspension bridge cables, 
etc. It might fitly be applied to a com- 


posite construction wherein the individual 


filaments may be stranded, twisted, or 


bunched, and is usually applied to cables: 


of fibrous materials 
Manufacturers of wire products use the 


-terms ‘‘ wire ropes’’ when dealing with 


the above subject. The combination of 
any number of strands in a rope, together 
with any number of wires in the strands, 
is seemingly unlimited, but practice has 
established for general use 6 strands as 
the most economical and with strands 
having 7, 19, or 37 wires each. Actually 
there are at present on the market about 
70 different constructions varying from 3 
to 19 strands and having from 3 to 91 
wires per strand. Some of the more 
common ones are shown on this slide. 
The making of the wire and the many 
tests and treatments required before it is 
acceptable by the rope shops has been 
thoroughly covered by Dr. Boynton. Rope- 
making to many of you may be a known 
industry, but for those who have not seen 
wire rope made it might be profitable to 
describe briefly the various steps. 


DESCRIPTION OF MANUFACTURE OF WIRE 
Rope. 


As may be expected, the first stranded 
wire ropes were made on & rope walk 
similar to the earlier hemp ropes, but the 
remarkable success of the first wire ropes 
created such a demand that it soon became 
necessary to invent machines to fabricate 
wire ropes with greater speed and exact- 
ness. It will be of interest to note that 
the original principle of the first stranding 
and closing machines is found in the 
present day highly-developed equipment. 

The manufacture of wire rope is accom- 
plished in three steps. The first of these 
is ‘‘ spooling,” where the wire is rewound 
from coils, placed on ‘‘ swifts,’’ on to cast 
iron spools or bobbins. The next step is 
to take a given number of the filled 
bobbins to a stranding machine where they 
are mounted in ‘‘ cradles,” which in turn 
are set with their axes along the amis of 
the main frame. The front bobbin con- 
tains the centre or core wire of the strand, 
and is led directly through the hollow 
spindle of the cradle and through the 
“ squeezer.’’ The other wires are led to 
the periphery of the main frame so that all 


emerge at the front of the machine equally. 


spaced in the periphery. They are all 
led down to a common apex at the entrance 
to the ‘‘ squeezer,’’ where they come in 
contact with each other and with the 
centre wire. The main frame is set in 
rotation ahd simultaneously the wires are 
pulled through the squeezer. The relation 
between the rate of rotation and the rate 
of “pull out” determines the pitch of 
the helix or “‘lay ” of the strand. 

The squeezer consists of hardened steel 
blocks through which a hole of the desired 
finished strand diameter has been drilled 


to prevent the rotation of the strand after 
itis formed. The finished strand is passed’ 
around a measuring sheave, thence to a 
set of pull-out sheaves at the back of the 
machine, and finally either to a wooden 
reel for shipment or to a cast iron or steel 
bobbin for use in the rope machine. 

The last step in making wire rope is the | 
twisting of the strands about a centre. 
This is accomplished in a manner similar 
to the strand making, but for greater com- 
pactness and saving in factory space the 
bobbins are often placed in two sets and 
frequently in a vertical type machine. The - 
bobbins, however, are mounted in the 
periphery of the main frame, and if they 
are not mechanically controlled the strands 
would twist off, due to the accumulated . 
rotation of the bobbins when the main 
frame rotates. To compensate for this. 
action a ‘‘ back motion” is obtained ‘by 
planetary gears. The rope machine is / 
equipped with a squeezer, a measuring 


sheave and a pull-out set geared to th 


shipping reel. | 
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TRICKS WITH BOTTLE AND 
GLASS. 


Among the old friends that are always 
new are the bottle and glass tricks which 
are brought to our attention every little 
while. One of the most surprising, to . 
those who have never seen it before, 1s 
the spinning of a plate on a needle-point. 
The first property for this stunt is a. 
bottle. A needle is driven firmly into the 
cork, leaving a goddly section of the steel’ ` 
projecting upward. A second cork is cut 
into four pieces, as nearly equal in weight 
as convenient, and into each of the frag- 
ments a fork is securely fixed. It is, of 
course, necessary that the forks be unl- 
form, and that enough of the cork project 
at the front of each, so that the forks 
may be suspended about the edge of 4 
dinner-plate. When all these prelimi- 
naries have been attended to, the plate 
and all its contents may be spun upon 
the end of the needle without even 
threatening to fall off. The secret, of 
course, lies in the low centre of gravity 
of the ensemble. l 

Balancing an egg in any position on 
the edge of a bottle-neck is another trick 
that will startle the uninitiated. This 
time it is the egg that has to undergo 4 
process of preparation. It must be punc- 
tured at both ends and blown, and then 
filled with fine sand. That is all; it will - 
then, stand wherever and however we put 
it—again because of the fact that in all 
its positions the centre of gravity falls 
within the base on which it is standing. 

Knowledge of how to do it, rather 
than any special preparation, is necessary 
for the third trick, in which a needle 1s 
driven through @ coin, contrary to the 
impression which anyone would register 
that it cannot be done. The coin must 
be placed across the opening between two 
tables or two books, so that its centre is 
clear beneath. Then the needle must be 
inserted in a cork in such fashion that 
its point projects on the one side while’ 
its head is about flush with the surface of 
the cork on the other. Under no circum: 
stances must the head be exposed so that 
the force of the blow can fall directly 
upon it, however. If the instructions are 
faithfully observed, a single sharp blow 
from the hammer will penetrate the coin. 

A balancing trick comes next. It is 
plain enough when once explained. The 
pedestal consists of an ordinary drinking 
glass in the opening of which a big flat 
cork has \been) secured. On this are 
put three wine-glasses, rim-wise. The 
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‘as the ‘‘Survey instrument.’’ 
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frick is the holding of these in place until 
‘the bottle can be set over them. Once 
there, the pinnacle-piece will hold the 
assembly together very nicely.—Scientific 
American. 
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SCIENTIFIC SOCIETIES. 


THE MICROSCOPICAL SOCIETY 
OF VICTORIA 


At the ordinary monthly meeting of the 


Society; held at 57, Swanston Street, Mel- 
bourne, on Tuesday, June 21, at 8 p.m., 
‘the president, Mr. F. Chapman, occupied 
the chair. — ) , 
Exsisit oF New PETROLOGICAL Mrcro- 
SCOPE BY MR. J. SHEPHARD. 
The instrument was constructed to the 
specification of the Geological Survey De- 
partment of Great Britain, and is 
It has a 
solid base resting on three projections ; 
coarse and fine adjustments, the latter 


with graduated head; sub-stage polaniser- 


on @ movable bracket ; analyser on a slide 
in the body tube; rotating stage, gradu- 
ated ; with vernier reading to five minutes 
of angle, centring nosepiece for objective ; 
above this a slot at 45 degrees for wave 
platés; two slides for Bertrand lens for 
intérference figures; sub-stage condenser 


° liding in and out of position and on 


N 


focussing rack ; eye-piece with cross wires, 
with eye lens adjustable to different eye- 
sights; top. of body tube with two slits, 
%0 as to hold eye lens either at 90 or 45 
degrees. The instrument was designed on 
substantial lines so as to be fitted for rough 
use, 
LECTURE ON STARCH AND DIET. 

Dr. J. L. Blakie described, with black- 
board illustrations, the forms of the starch 
grains from various plants, indicating how 
polarised light showed their internal struc- 
ture. He then proceeded to theorise on 
their probable mode of growth, which he 
hald to be by intussusception. He then 
explained the dual composition of the 
starch grain, having alternate layers of 
cellulose—the wall substance, and granu- 
lose. The granulose, alone, was diges- 
tible; and he discussed at length the 


dietetic values of various. starches, 
and of various foods containing starch ; 
explaining how, not only the teeth, 
but also the digestive organs of 


animals varied with their diet, the teeth 
flattening, and the capacity of the alimen- 
tary canal increasing with various stages 
of vegetarianism. 


————_>—@De 


SCIENTIFIC NEWS. 


By an error on p. 71 last week in our 
notice of Mr. D. W. Horner’s new book on 
“Simple Weather Forecasting for Every 
One,” the address of the publishers was 
given as at Tonbridge. It should have 
been stated, as in the advertisement on 
our front page of the same issue, that it is 
to be obtained post free for 5s. 6d. of 
Messrs, D. W. and E. C. Horner, c/o the 
Courier Printing and Publishing Co., 
Ltd, Tunbridge Wells. l 


The suggestion made at a New York 
luncheon by Mr. J. C. H. Macbeth, the 
author of the Marconi telegraph code, 
that possibly Mars or some other planet 
18 seeking to communicate with the world, 
agan raises an interesting topic. The 

eory that some unknown region is 
endeavouring to send “greetings” to the 
earth is the outcome, apparently, 
recent wireless experiments on board the 
Marconi yacht Electra in the Mediter- 
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ranean, when, according to the reported 
statement of Mr. Macbeth, a wireless 
wave length. of 150,000- metres was inter- 
cepted. On inquiry at Marconi House, 
London, a Press representative was told 
that quite possibly Mr. Marconi had on 
the Electra apparatus capable of measur- 
ing wave lengths up to 150,000 metres, 
whereas 24,000 metres—operated at Bor- 
deaux—is the longest wave length used 
commercially in the world at present. 
The sources of the mysterious’ signals 
which are sometimes recorded may þe in 
the atmosphere or outside it, and due to 
electrical disturbances, or they may be 


caused by purely natural pheonmena. 


The only. thing really definite is that 


they come from a very great distance. 


Demonstrations showing the practical 
uses of X-rays in dentistry will occupy a 
prominent place at the International 
Dental Exhibition to be held at the Royal 
Horticultural Hall, Westminster, from 
September 12 to 16. Another exhibit will 
show the latest use that has been made 
of the violet-ray in relation to disease of 
the gums and teeth sockets. This ray is 
also employed for bleaching coloured 
teeth. Teeth of iron, as worn by our fore- 
fathers, will be shown side by side with 
the most modern improvements of cast 
gold dentures fitted with teeth made of 
porcelain. The latter are so natural 
in appearance as to defy the eye of an 
expert to detect they are artificial. 


-The convention of the Society for 
Chemical ‘Research, which is being held at 
Montreal, was opened to-day by Sir 
William Pope, and attended by the noted 
chemists of Britain, Canada, and the 
United States. Among the scientific 
papers presented is one dealing with a 
new glass, which, it is claimed by the in- 
ventor, admits unlimited light, while 
eliminating all heat rays. 

The “Fortnightly Review” has a rea- 
soned exposition of the Einstein theory by 
Sir Oliver Lodge. Writing at considerable 
length, Sir Oliver urges his fundamental 
point, which is that, when we consider the 
movements of bodies, we have to consider 
that motion as taking place within a 
medium, the ether, which affects and is 
affected by their motion. 


A new altitude record for seaplanes is 
claimed for a monoplane flying yacht, 
piloted by Commander Davis McCulloch, 
of the United States Navy, carrying three 
passengers, which reached an altitude of 
20,000 feet. Commander McCulloch, who 
was in command of the NC 3 when it 
attempted to cross the Atlantic, piloted 
the monoplane to its high altitude within 
48 minutes after leaving the surface of 
the water. 


It is reported from Gersfeld, Hessen- 
Cassel, that an engineer named Klem- 
perer has travelled five kilometres in an 
ergineless monoplane, covering a route 
which was laid down in thirteen minutes. 
He is reported to have started from a 
point 920 metres high, and to have main- 
tained this level for about ten minutes. 


Mr. James Southworth, of Wigan, an 
engine-driver on the Lancashire and 
Yorkshire Railway, has invented and 
patented a new system of sanding rails 
to prevent locomotives and other railway 
and tramway vehicles slipping. An 


engine has been fitted with the invention 


at the Wigan sheds of the Lancashire and 
Yorkshire Railway, where demonstra- 
tions.of the utility of the system have 


‘been successfully carried out. The appa- 


ratus can be used on railways and tram- 
ways generally, and its utility as a money 
and labour-saving invention is said to be 
manifest in collicries, engineering works, 
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and other industrial establishments where 
heavy loads are continually being moved 
in the sidings and on the works railways. ` 
The device, by the use of which all the 
paraphernalia at present required for the 
sifting, drying, and pulverising of sand, 
may at once be done away with, can be 
easily’ fitted to all existing types of 
engines. 


Henry Ford proposes to do on the rail- 


ways what he has already done on the 
toad—to substitute for monster 
devouring locomotives light, 
powerful engines (writes the Detroit cor- 
respondent of the Central News). He has 
got his chance of carrying out this revo- 


coal- 
fast, and 


lutionary scheme by taking office as 


president of the Detroit, Toledo, and Iron- 
ton Railway. In an interview Mr. Ford 
said :—‘‘ Locomotives weighing one-third 
the present ‘money-eaters,’ and doing 
just as much work with a fraction of the 


fuel consumption, are'a part of the Ford 


vision of the railroad of the future.” 
Likewise he will have cars similarly re- 
duced in weight, carrying present-day 
tonnage at cheaper rates under the super- 


vision of better-paid workmen. 
The official results of the six days’ 


motor-cycle trials have been issued by the 


They are subject to 


Auto-Cycle Union. 
scrutiny of the 


confirmation after 


checkers’ sheets. Eighty-nine started and 
69 completed the trial. Of the survivors, 


54 won gold medals, six silver medals, 


three bronze medals, five certificates, and 


one was disqualified for replacing a part. 


The following are the awards of the team 


prizes:—Class A: No team qualified. 
Class B: 1, the A.J.S. team (H. F. 
Harris, Eric Williams, and Howard 
Davies); 2, the Connaught team (I. F. 
Anderson, G. F. Mason, and C. L. Spro- 
sen). Class C: 1, the Rover team (R. 
Elliott, G. Featherstonhaugh, and G. 
Ravenhall); 2,- the Ariel team (F. A. 
Longman, I, Newey, and W. Woodcock). 
Class F: 1, the P. and M. team (P. Cun- . 
ningham, R. Lewis, and G. Townsend). 
Class G: 1, the A.J.S. team (F. W. Giles, 
O. Wade, and Rex Mundy); 2, the Match- 
less team (F. J. Ellis, G. D. Hardee, and 
R. Croucher). 


The spread of an alien plant is always 
interesting (says “ F.Z.S.”), but at times 
the economic botanist and the agriculturist 
is not ‘pleased. For years I have been 
watching the steady colonisation of our 
northern shires by an insignificant daisy, 
matricaria discoidea. I noted it first at 
Ravenglass, in Cumberland, next in the 
Wirral lanes, where it had established 
itself first on the Birkenhead ballast 
heaps; then I found it in two localities 
close to Manchester, and last week in the 
lane sides behind the Menai Straits. It 
has evidently come to stay. 


The Postmaster-General announces that 
in consequence of the lapse of Regula- 
tion 22 of the Defence of the Realm Regu- 
lations so far as Great Britain is con- 
cerned, any apparatus for wireless tele- 
graphy may now be sold, purchased, 
made, or held in Great Britain (but not 
in Ireland) without permit or restriction. 
But his authority is still necessary under 
the Wireless Telegraphy Act, 1904, before 
any wireless apparatus may be installed 
or worked. = 


The death is announced, in the Wigan 
district, of a veteran colliery manager, 
Mr. William Wareing, who gained fame 
in the mining world for having in his 


official capacity been instrumental In 
raising what is believed to be the biggest 
from the 


block of black diamond ever d n t 
earth. (This specimen>of English minin 
škill a mountainous “cob ” of cannel coa 
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weighing nearly 12 tons, was sent to the 
World’s Fair at Chicago in 1893, and was 


regarded at the time as one of the wonders. 


of the mining world. The giant “ cob” 
of coal was mined under the supervision of 
Mr. Wareing at the Wigan Junction 
Colliery, Abram, and in cutting it from 
the coal seam and bringing it to the surface 
many men were employed. It took nine 
months to hew it out of its bed below 
ground, and it was said to have cost 
£1,000, or £83 per ton. The block con- 
tained 350 cubic feet of coal, calculated to 
yield 182,944 cubic feet of gas. 


“ Discovery ” for September (London: 
John Murray, 1s.) reproduces the ex- 
tremely interesting lecture on “ Electrons 
and Ether Waves,” delivered by Sir 
William Bragg in May last to the Oxford 
University Junior Scientific Club, one of 
„the clearest expositions of one of the out- 
standing problems in Physics we have 
read. The other features are: “Rural 
Japan,” by the Rev. Walter Weston, 
M.A.; “Standards of Correctness in Eng- 
lish,” by Prof. Henry Cecil Wyld, M.A. ; 
“The Life-History of the Stars,” by the 
Rev. Hector Macpherson, M.A., F.R.A.S. ; 
“The Roman Calendar,” by Prof. W. R. 
Halliday, M.A.; “An Eighteenth-Cen- 
tury,” by Rowlands Coldicott, M.C., in 
which the works and career of Dr. John 
Wolcot, the original “ Peter Pindar” of 
the days of George the Third, are well 
described. a 


‘LETTERS TO THE EDITOR. 


Se i 
CAMPBELL’S COMET. 
(85.}—Since my letter (No. 80) on the above 
subject was written I have had the good 
luck of being able to bring to light another 
observation of the mysterious comet, which 
otherwise would in all probability never have 
been recorded. 
much to the attainment of an accurate record 
of its track, still, on the whole, I think it is 


valuable as substantiating Mr. Fellows’ | 


observation (letter 47), and confirming his 
view (based on the observation made at the 
Lick Observatory) of the rapid movement of 
the comet inwards towards the sun. 

In course of conversation with a lady 
triend, who is a neighbour and much in- 
terested in astronomy, she informed me that 
she had seen the new star near the sun on 
‘the evening of August 7 from the residence 
of her married daughter at Ferndown, near 
here, in company with her daughter and son- 
in-law, Mr. F. C. Nelson Day, who is lieut. 
R.N.R. It was a striking object, seen to the 
left of the sun, and a little downwards. I 
at once called on Mr. Day, and he kindly 
drew up a short report of what he remembers 
of the ‘‘ observation.” | 
` He says: “On August 7, when the sun 
was at_an altitude of about 8°, and setting, 
an unknown bright star was observed bear- 
ing approximately S. 45 W. of the sun, and 
at an angular distance of about 4° from it. 

‘“ The magnitude of this body was about 
- 2.0. I was in the garden at the. above 
address (Sparrow’s Wick, Ferndown, Dorset) 
at the time, and it was seen by others besides 
myself.” 

He does not give the time, but from his 
observation, as well as from conversation, I 
gather the hour to have been about 8 p.m. 
summer time, = 7 h. G.M.T. 

_ Mr. Day remarked that the object might 
very well have been seen by navigators at sea 


when preparing to make twilight observa- | 


tions with the sextant, so there is still a 
chance of some further stray observations 
turning up. 

Owing to the vagueness of the details (it 
must be remembered the report was made 
from memory three weeks after the event), 
this observaticn does not seem to add any- 


Although ‘it does not add} 
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thing further to Mr. Fellows’ surmise as to 
the rate at which the object was travelling 
towards the sun; yet it is valuable as serv- 
ing to corroborate that gentleman’s observa- 
tion. 

To conclude: I would ask, in the words of 
Hans Breitmann (slightly altered), ‘‘ Where 


is that comet now? ”’. 
E. E. Markwick, Col. 
‘West Moors, Dorset, Sept. 2. 


FIREBALL OF AUGUST 10. ` 


(86.}—The remarks of Mr. Mee and Mr. 
Denning {letter 74) re the fireball of 
August 11 are very interesting. At the same 
time I was observing and retorded a bril- 
liant meteor, at least equal to Venus in 
brilliancy, which passed from R.A. 315° N. 
Dec. 50° to R.A. 270° N. Decl. 40°. It 
lasted for three seconds, and the length of 
its path was estimated at 20°. Possibly this 
was the same object recorded by Mer. Mee 
and Mr. Denning. | 

The past month exhibited considerable 
meteoric activity. I counted in all. 150 
meteors, of which 62 were seen on the night 
of August 11 and 41 on August 10. 

On the latter date a truly magnificent fire- 
ball was seen at 12h. 30m., which lighted up 
the whole sky. I estimated it as at least 
five times as brilliant as Venus. It was 
startling in the suddenness of its appearance. 
It left a streak which lasted for several 
seconds. The path was from R.A. 500° N. 
Décl. 80° to R.A. 255° N. Decl. 65°, and 
its duration was 3 seconds. 

‘Several other bright meteors were seen. on 
the same occasion, of which four were as 
bright as Jupiter and many of the first 
magnitude. On August 12 and subsequent. 
dates the sky was clouded over and effec- 
tively prevented further observations of the 
Perseids. : ; 

Venus even now may be easily seen with 
the naked eye weli towards noon. On the 


morning of August 30 it was easily seen at 


10 a.m., a little to the north of the crescent 
moon, after searching for it. 
H. Percy Wilkins, Memb.B.A.A. 


` 


Llanelly, Sept. 1. 


OZONE—FAULTY WEATHER LORE— 
SOME SUGGESTIONS — AUGUST, 
1921—A FORECAST. 


[87.}—For some years past I have made 
and exposed from time to time strips of 
“ozone paper” in the small garden here. 
But until the present summer there has been 
no evidence in favour of ‘‘ozone’’ in.the 


suggestive evidence of improved atmospheric 
conditions, I may say that the-lunar markings 
appear to me much more intense than was 
the case a year or so ago. It seems foolish 
to dogmatise at all about atmospheric 
phenomena. In childhood’s days I was 
often treated to :— 
“ Evening red or morning grey 
Will set the traveller on his way; 
But evening grey or morning red 
Will bring down rain upon his head.” 
Also, this from Somerset :— 
“If the cock crow on going to bed 
He’ll wake in the morning with a wet head.” 
In years past I have noted the general 
reliability of both these. As to the first, a 
grey sunset merging into pale yellow was 


rain within a day. But this year, once 
more, the case is altered. I have noted many 
grey to pale yellow sunsets, but no rain fol- 
lowed. t Sunday evening, for instance, I 
pointed out such appearance from Willesden 
Cemetery. And as in harmony therewith, 
some cocks in the neighbourhood struck up 
their challenges; ‘but no rain arrived 
until four days later, when I registered 
0.005 in. j 
I think it would be helpful whén’ report- 
ing on the drought òr wetness of a season if 
more attention were paid to the phenomenon 
of evaporation. A simple device screened 
from the sun and made to report on itself, 
would be better than no information at all. 
As to the more or less humid condition of 
the atmosphere, Mason’s device Diwith 


t 


.23, and the main 


‘can. 


atmosphere. Now the case is altered. Also, as] 


at one time a virtually certain indication of 
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Glaisher’s tables will report to us now % J 
per cent., now 60 per cent., and so on. Bub f 
í find a gram © provided with a glass 
pan carrying, say,a dram of strong sulphuric 
acid, gives me a clearer idea as to the 


actual condition of matters hygroscopic in 
Wonnection. with the atmosphere. any, 


times during last spring and the present }-:: 
season I have pointed out to hopeful gazers |-: 
at cloud-laden skies that the atmosphere f}: 
about us was so dry that, assuming such con- 
dition prevailed for a few hundred feet up- 
wards, it would be next to impossible for 
rain to get through: that it would be 
absorbed on the way even as some rivers are 
lost in intercepting sands. Right or wrong, 
no rain arrived. Variations in temperature 
at places only a few miles apart are strik- 
ingly shown by the paragra: in “ Scien- 
tific News ” on e 71,. which gives 51 deg. 
grass na dog at Greenwich for August 2, 
whilst Mr. A. A. C..Eliot Merlin (7, pege 
73) got 44.2 deg. at Balin no 


E I regi 
lower than 45 deg then; but read 44.5 deg. 
on the morning of August 16. 

January and August, -1921, gave an 
identical amount of rain .here—to wit, 2.52 
in each. So that for two-thirds of the year. 
lapsed I have got 9.14 inches of rain; just 
under one-half of the total for 1887, the 
driest year of my personal experience up till 
now. In measurable g tity rain fell .on 
twelve days last month. ` Two others de- 
posited a trace. The storm of the month: 
here came along in the afternoon of August’ 
business: was effected 
between 3 hr. 40 min. and 4 hr, 10 mm. 
p-m. In that half-hour the gauge caught 
about 1.2 inch. I think I never saw so 
heavy rain before. Owing largely, no doubt, 
to persistence of vision, 1t seemed to fall in 
thin streams, as from the rose of a waterin ing: 

Some vivid lightning and a few peals. 
of thunder accompanied the rain. 

The month’s evaporation amounted to 
2.75 ins., so that in this respect we have to 
regard August as dry. And it was warm, 
too; although I got no thermometer reading 
higher than 79:5 deg., and that only once. 
Twenty-eight inches below garden: surface 
temperature was 62.75 on the first; and it 
fell somewhat irregularly to 59.5 deg. at the’ 
end of the month. es 

I venture to predict anything more than 
twice as much rain here for the autumo 
months (September-November) as arrived. 
during the “summer.” That is as far as 
I dare go. ' William Godden. 
Richmond Avenue, Willesden, Sept. 4. 


= WEATHER FORECASTING. 


[88.]— The month of August has well 
brought out the necessity for making. purely 
local forecasts.. Whilst Wales and the North 
and West of England, as well as Scotland, 
have had very unsettled and rainy weather, 
the S., S.E., and E. of England have re- 
mained quite dry, except for sporadic heavy : 
local rainfalls, ell of which were forecasted 
under Mr. Robertson’s system. When my 
usual tabular statement is printed next week 
it will be seen that whilst the London area 
has remained dry as a whole, the Devon 
stations show quite a copious rainfall, and 
this shows how necessary it is for each indi- 
vidual to forecast his own weather in his 
own district. 

The fine opening to September in the S.E. 
of England was duly forecasted by me in our 
local paper, and also that as we approach 
the ‘“‘change dates” (September 8 to 10), 
the weather will gradually change about the 
6th to unsettled conditions, with copious 
rains thereafter throughout the month, with 
strong south-westerly winds about the 20th 
to 24rd, and north-westerly winds and cold 
snap about 23rd to 26th. ae 

D. W. Horner, F.R.Met.Soc. 

Tunbridge Wells, Sept. 3, . aa 


MICROSCOPICAL: TESTING A DRY 
1/10-IN. a 

[89.}—The late Dr. Spitta, just before he 
died, intimated to me that he was well 


pleased’with the sales of the third edition of 
his, “ Microscopy,’’\‘but as many readers of 


-s 
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“Oars”? may not be in possession of this 
work, it will, perhaps, not be amiss if I set 
down herein how, with the treatise by my 
side, opened at the plates of the pygidium of 
a flea, I tested an unknown dry 1/10-in.,`and 
noted how its performance corresponded with 
what he told us to expect to see with a decent 
objective. I happened to have by me a very 
good mount of this puzzling organ, prepared 
by my good friend the late Prořessor Enoch. 
~ Ferst I made sure of exact critical illumina- 
` tim, employing the flame edge of a Beck 

paraffin lamp, a Holos condenser, a x 

Holos-ocular, and dispensing with the bull’s- 
. eye condenser. The N.A. of the objective 

' being about .85, I adjusted the iris to that 
point, and as I gradually lowered the objec- 
tive the long hairs first camd into view, look- 
g os if split in two, and their pointed ends 
fading into nothingness. This was one point 
in favour of the objective. As I lowered 
again, the curious discs appeared, fogged, as 
the book ‘says they would slightly appear. 
Yet their presentment I judged to be a second 
point in favour of the 1/10-in. Next I closed 
the iris a little, and focussed very carefully 
these curious clock face discs. The lines 
around the dials were well defined, while a 
variation in the focus made them look as if 
they were arms detached from a Maltese 
cross. ‘The bulbs of the long hairs were well 
visible in the centre of each dial. The 


“lambient bulbs ’’ of the matted hairs out- |: 


side these dials looked curious; and so did 
the two tiny circles on each side of the organ, 
which is one of the most curious marvels of 
insect structure. Entomologists speculate 
concerning its use, but I don’t think any defi- 
nite reasons can be given for its presence on 
the flea, or how the insect finds it useful. 
Anyhow, it told me that the general perform- 
ance of this 1/10-in. was not ‘‘ half bad.” 


J. B. G. 


PODURA SCALES ONCE MORE. 


(90.}—The last photograph of “N. E. B.’s” 
is now crossed out, apologised for, and a 
drawing substituted. Well, this is exactly 
as drawn by our foremost microscopist four- 
teen years ago, so that after about six 
colamns on the subject by ‘‘N. E. B.,”’ and 
everything now ‘‘ agreeing with what I have 
seen,” says he, though it be totally different 
to his description in letter of December 17, 
1920, we are ‘back again in 1907. Where the 
originality or necessity of such lengthy 
reiteration ? 

“N. E. B.’s’’ summary (page 74, Septem- 
ber 2, 1921, says: The structure of the 
scales of Lepidocyrtus Curvicollis is as 
follows :—Each ‘‘ rib ” consists of a number of 
wedge-shaped joints. These are forked at 
the apices. One fork continues -the ‘‘ rib” by 
a similar joint. Occasionally both forks form 
joints, starting a fresh “rib.” 

The other fork? Extends a very fine 
threadlike veinlet. Across the space are very 
slender partitions. ‘These ~- partitions, ‘‘ So 
far as I can determine,’’ ‘‘Seem only,” ‘ On 
some scales,’’ etc., etc. Is this the structure 
of L. curvicollis? 


He writes of magnitudes from 2,000 to 
3.000, and of N.A.’s of 1.27 and 1.42. What 
advantage can such apertures give when the 
scale is only mounted in air? e utmost one 
can get is something short of 1.0 N.A., and 
of this he suggests about half should be 
Stopped out with a small central stop. 

. ‘ F. J. W. P. 


PD 8 {~ 


Impregnable Everest!—Failing to find on the 
north and west approaches a route by which 
the ascent of Everest could be attempted, the 
expedition is about to try tho eastern side, and 
l t proves impassable Everest will have to 

written down as impregnable. for ascent 

the southern side is quite impossible. En 

all probability a more accurate measurement of 

height of Everest has been possible. All 

Works of reference give the height as 29,002 ft., 

ut recent triangulations of the, Indian Survey 

w that the snow-line and the effect of atmo- 

. Sherio refraction vary so greatly while the sun 

ls above the horizon that the mountain seems to 

vary m height by over 500 ft. between sunrise 

‘and Sunset, and that probably the maximum 
height is at least 29,140 fi. a 

= x 
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REPLIES TO QUERIES. 


[71.] -ECONOMICAL (BAKING. — Every 
word Col, D. J. Smith says is true. The one 
drawback to gas is that in many houses, and 
more flats, no flue is possible which to get 
rid of the fumes. I am often almost poisoned 
in the kitchen of my small flat at Highgate, 
and the gas company and the gas fitters decline 
to connect -with a flue through a window not 
4 ft. from the stove because “the down draught 
might cause an explosion.” I have long ceased 
monumental ranges in the 
construction of which the British 1ronfounder 


consumption of the Sproat quantity of coal 


th 
houses of North Cornwall. I am there now 
and the farmer’s wife, with a small shovelful 
of not very good coal, will cook all the day’s 
meals, bake the saffron cake and splits, and 
scald the cream wanted for butter-making. 
No smoke and no -repulsive smells, _ These 
kitcheners are made by the local foundries and 
are worth inquiry by ‘’ Laggan” in Launceston 
and the adjacent Cornish and Devonshire 
villages. They are easily set, the fire need not 
be kept in all day, and is easily screened, and 
they outlast any London sold range'I have 
used during my 48 years of married life. | 
s Materfamilias. 


(91.}—-BATH TAPS.—These should not drip 
constantly. Directions for fitting new washers 


are given in almost every; issue of the “ E.M.” 


If the washers are sound, and the fault is that 
the taps are ‘not turned off, then the only 
remedy would be to hang drip-cans under them, 
emptying when necessary. l 
ers David J. Smith. 


[95.J—MOTOR CYOLE.—Ask the makers of 
the Albion gear if it can be can be fitted to a 
1911 Douglas, and if so, how. Otherwise it looks 
like a hub gear, which may ‘be the best way 
out on this old machine after all. : 

i David J. Smith. 


[98.}-FLIES.—Have wire-gauze over all 
window-tops in the ‘house, so that windows 
may ‘be opened but flies kept out. I had tried 
every way to keep flies down without success, 
but this, which was done in my house in 


‘London, and also in Scotland, has worked per- 


fectly for many years. No one till they have 
done this knows the rest and peace of a flyless 
house. M. E. A.P. 
(101.}-BLUE PRINTS.—Properly mixed 
and used I have never known the following to 
fail:—Citrate of iron and ammonium, lå oz.; 
water, 8 oz. Or, ferricyanide of potassium, 14 
Mix equal parts of either 
solution—not equal parts of their constituents— 
immediately before using, and float the paper 
on it for three minutes, and hang up to ; 
I really do not know how it is “ toned red, 
green, and black.” Kappa. 


(101.]—RLUE PRINTS.—From the wording 
of this query, I think it is probable that the 
writer has been using the yellow prussiate of 
potassium, the ferro-cyanide, instead of the red 
prussiate, the ferri-cyamide. The green am- 
monio-citrate of iron ‘s said to give better 
results than the brown; 80 grains of green 
or 110 grains of the brown are dissolved in 1 
curce of water. With the green citrate you 
use 40 grains of ferricyanide dissolved in 1 ounce 
of water, and with the brown 60 grains 18 
needed. Mix the two solutions in equal quan- 
tities, and filter the mixture through filter paper 
or blotting paper. Coat the paper by arti- 
ficial light, and dry it in the dark. It is very 
sensitive to daylignt. 

Ipswich. A. Woolsey Blacklock, M.D. 


(101.I—BLUIE PRINTS.—Ferro-cyanide or 
yellow prussiate of potash is the wrong salt. 
Use the red prussiate or ferrt-cyanide of potas- 
sium, and you will get good blue prints if you 
mix equal quantities of the following stock solu- 
tions just before sensitising the pauper :—(a) 
Citrate of iron and ammonia, 100 grains; water, 
1 ounce; (b) red prussiate of potash, 70 grains; 
water, 1 ounce. Apply liberally, in non- 
actinic light, with a sponge to one side of the 
paper. Then squeeze the sponge out and apply 
lightly to remove the surplus wet. Be careful 
rot to roughen the surface of the paper. Hanz 
up to dry in the dark, and keep it from light 
when dry. Recipes for changing blue to brown 
or. green prints are given on p. 398 of the 
“ Scientific American Cyclopedia of Receipts, 
etc., 1899 edition, but they would occupy|a 
column of * Ours.’’ Glatton. . 
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(102.}-SMALL TWIST DRILLS.—There 
used to be a small attachment for the slide 
rest advertised in the “ E.M,” by Adams, I 

lieve. The emery wheel was cun between. 
centres, The same attachment could also be 


requirements, - 


[103.—VOLOANIC EARTHQUAKE. — I 
have no local knowledge of the upheaval Mr.. 
J. Wood refers to, but it is quite possible that 
it may have been generated by a dangerous 
sea wave, the centre of disturbance being only 
a few miles distance, or affecting an area of 
far greater extension. The great earthquake 
of 1876 that half destroyed Lisbon is said to: 
have affected an area several times that of 
Europe. origin of these movements is. 
held to be the flashing of water into steam, 
or the explosion of gas or vapour, and thus 
probably akin to voleanic action. More discus- 
sion has been allowed in the “E.M.” of the 
matter than I expect our editor will permit with: 
his present limited space and the need for econo- 
mising it. I should advise Mr. Wood to get and 
read Charles Davidson’s ‘‘Seismology,’? which 
I notice is offered in the list of second-hand - 
books in your advertisement pages at the- 
greatly reduced price of 10s. It covers the 
whole subject. Kappa. 


[104.}—-WOODWORKING.—Even at present 
prices turned work is so cheap that it seems out 
of the question to compete with it by hand 
labour, or even by power on a small scale, and. 
I should be chary in advising you to try, unless. 
you specialised on some article not wholly 

ine made and embodying skilled carved. 
work, etc., if you can manage it. Anyway, 
you cannot possibly compete without power- 
driven machinery, and you know to what ex- 
tent you can indulge in this. There is much of 
this to be bought ‘now, the trade depression 
being just as severe in this line as in others. 1 
knew one old chap who made a living out of 
fitting new mangle rollers, calling on all the 
local ironmongers for the work. This could’ 
be done by plain lathes with a small sneme 
to drive them. David J. Smith. 


[105.}- CANADIAN CANOE.—I do not 
know what the special requirements of a Cana- 
dian canoe are, but the method of making boats. 
of paper described and illustrated by Rear- 
Admiral Yokoyama, in the ** E.M..’’.on p. 181 
of its issue of September 25, 1914, might be 
well worth trying. That wonderful paper was 
at once used by the Germans for all sorts of 
things, but, with many other novel and useful 
things, seems unknown here. There is also a 
more useful canoe illustrated and described on 
p. 113 of the issue of September 4, 1914, for the’ 
use of reconnoitring engineers, which might 
suit Mr. Taylor. I might add that I doubt 
whether there is any useful form of canoe or 
small boat that has not been illustrated or 
described in the “ E.M.” in one or other of its 
113 volumes, which ought to be in his local 
free library if it 1s worth the name. If not, 
they can be seen in comfort at the Government 
Patent Office, Southampton Buildings, and a 
day’s search there might prove to have 
profitably spent. Kappa. 


[105.]0OANADIAN CANOE.—Sets of plans. 
with or without the necessary materials, are 
advertised in the boating journals for building 
canoes, motor-boats, etc., and you had better 
go in for one of these. Many years ago instruc- — 
tions were given in the “E.M.,” I believe, 
for building a canoe, but I cannot recall the 
number. David J. Smith. 


(106.J—-CONCRETE BLOCKS.—It would. 
take a page to answer this question properly. 
I advise “ Epoh ” to write to Winget, Ltd., 24. 
Grosvenor Gardens, Westminster, S.W., for 
particulars of their system as offered in the 
Building News free to inquirers. It is one of 
the best. He might also with advantage get 
and read Twelvetree’s “Reinforced Concrete, ™ 
which is advertised in these pages, for 10s., or 
Cantell’s ‘‘ Reinforced Concrete,” which is 
offered at the same reduced price. Both are 
good books. Kappa. 


. (107.}—-LEAKY WASHHOUSE ROOF.— 
There is a preparation of bitumen and asbestos. 
fibre now sold under various ner. as 
Matex, Farotex, etc. material 1 y 
spread with a trowel or putty-knife, and forms . 
a particularly everlasting jomt aya ahos e 
eto. It séts, Dut never hardens. A ed mila 
tim of) this would )probably cover you 


either on the zino oron the boards after the 


a 
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‘distances betwen the instrument and a staff. . 
In focussi for different distances, the eye- 
pieces may be racked out to as much as 2} ins. 
and 14 ins. respectively. How, therefore, do the 
instructions hold good when the foci of the 
O.G.’s vary from 18 ins. to 203 ins. and 11 ins. 
to 12 ins. respectively7—C. F. W., Natal. - 


20 = <_____. : 
ANSWERS TO CORRESPONDENTS. 


[123.|-FILM BACKGROUNDS.—What is a 
method for blotting out unwanted backgrounds 
on photographic films?—Kenneth A. Webb. 


(124.|—FOSSIL INSECTS.—Is there ` any 
locality within fifty miles of London where fossil 
insects may be found?—G. Price. 


[125.J—-CANDLES. AS WEATHER INDI- 
CATORS.—Why do candles spit before rain? 
Grandma says they do, and her forecasts are 
really as reliable as Mr. Horners or ‘ 
Robertson’s. The ‘dear old soul will have 
nothing to say to gas or electricity; really, I 
believe because she fears to miss the indication 
she relies on.—Lucy. 

[126.]—SPECIFIC GRAVITY OF OPTICAL 
GLASS.—Will some one tell me how to find the 
specific gravity of optical glass?—V. Cameron. 

[127.)—-WARM SPRING.—Can any one 
suggest a scientific explanation of the 
phenomenon mentioned by Lucretius in 


zine is stripped, and will never need any more 
attention. Put it on when dry, if possible, 
though it will adhere when roof is wet. I lay 
it with a blowlamp, heating the corners, etc., 
before plastering on, but it is not necessary 
to do this. It is a black, sticky paste, easily 
manipulated, and can be got from any builders’ 
merchant. David J. Smith. 


{107..—LEAKY WASHHOUSE ROOF.—Put 
some gas tar in an old pail and drop into a 
hot stove—the easiest way to heat gas tar. 
Repeat if hot stove -gets cold before the tar 
thickens. When it does put it on the roof with 
a brush. If any leaks still show repeat the 
application. I have kept a similar roof water- 
tight for years thus with a fresh coat when 
necessary. Kappa. 
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QUERIES. 


The following are the initials, etc., of letters to 
hand up to Tuesday, 3 p.m., September 6, and un- - 
acknowledged elsewhere :— 7 


R. J. W Atalay C. Bailey—F. Hobson—_ 


GILTSPIN.—NO. 
SEOcRO.—Too sesquipedalian ! - 
J. T. MOoORE.—Yes, if brief. ET 


- 


DELTA S.—Will send letter on to Mr. Davies ~ 


ee 

[108.J-SMELL OF PARAFFIN.—Having 
spilt paraffin on a table used for cooking, my 
wife declares it is ruined for this purpose. It 
has been scrubbed, but still smells of paraffin. 
‘Can this be got rid of? The wood must be 
sacrubbable, so coating with varnish, etc., is out 
of the question.—Glatton. oe 


-[109.}-ACLD-RESISTING BRONZE.—Will 
anyone be good enough to give the composi- 
tion of acid-resisting bronze?—Moulder. 


[110.J—CAVITIES IN DIE-SINKING 
MOULDS.—Can any reader kindly inform me 
how the cavities are machined in small die- 
casting moulds? In the case I have in mind 
the depressions are not larger than one inch in 
diameter and of-irregular outline. Any ordi- 
nary vertical muling machine seems too ere 
for tho purpose. Are small machines specially 
made for the purpose?—G. D. 


(111.J—THE BIBLE.—What explanation is 
given of the fact that several chapters. in the 
Bible are duplicated? The 37th chapter of 
Isaiah is practically identical with the 19th 
chapter of the Second Book of Kings, and some 
chapters in Chronicles II. are also found in 
Kings I. Also, what is the reason for so many 
words being printed in italics?—E. A. S. 


(112.}-PAINT ON MACKINTOSH.—Can 
any reader tell me how to remove old and obsti- 
nate paint-marks from a mackintosh? Turpen- 
tine, ete.. have proved useless.—F. E. Ingle. 


(113.J)—-ARMAGH OBSERVER. —In an 
‘* Historical Account of the Armagh Observa- 
tory,” issued in 1883 by the then astronomer, 


Dr. Dreyer, itis stated that in 1835 Grubbe made: 


a Cassegrain reflector for it with a 15-in. specu- 
lum. Dr. Dreyer says it could be “‘ used either 
in the Newtonian or Cassegrain form,” and only 
“wanted to be polished to become a useful in- 
strument. I am told it was in use in 1891, and 
was employed to observe the transit of Mercury 
in ‘May of that year. Can Mr. Ellison tell us 
if it as still serviceable?—J. C. 
(114.)—-GEOLOGISTS’ HAMMERS.—What 
~ is the best method of fitting the head to the 
shaft of a geologist’s hammer?—S. C. Sopote. 


[115.}—CAPTAIN WEIR’S AZIMUTH DIA- 
GRAM.—How are the curves on this diagram 
calculated—i.e., if no diagram were available, 
how would one proceed to make it?—F. F. 


(116.}-ETCHING BRASS PLATE.—What 
is a simple method for etching on a brass plate? 
—Kenneth A. Webb. 

f117.}--VACUUM FLASK.—Will someone 
- give me the best method of exhausting the 
flasks used in electrical experiments to illus- 
trate imitations of the Aurora  Borealis?— 
E. 8S. B. 


118.—-SHRINKAGE IN BOSSES OF 
WHEELS.—I want to prevent the iron on 
lathe which I cast in the centre of a wrought 
iron wheel from drawing in the tire when the 
casting cools. How shall I manage it?—Blair 
Athol. 
Se ee ene length of a pen- 
dulum being given, how is the time of its 
vibration calculated?—T. E. 

{120..—APPOGGIATURA.—Should the prin- 
cipal note or the small one played in strict 
time with the bass?—H. Franklin. 


[121.]-—EASING JAR IN FORCE PUMP.— 
To ease jar in a force-pump from.force-pump to 
feed boiler: where is the best place to fix air- 
chamber?—Oldhamite. 

- (122.J—-UNEVEN EDGE.—How can I mark 
and cut a board to make it fit an uneven edge, 


as in the case of a skirting board on an uneven 
floor ?—Roger. 


the sixth -book of his ‘De Rerum 
Natura,” pp. 848-877, which was cold by day 
and warm by night. He’ says :‘‘Esse apud 
Hammonis fanu.n fons luce diurnis, et calidus 
nocturno tempore fertur.” —W. Green. 


[128.]—ACOUSTICAL.—Is it possible to con- 
struct and use a not cumbersome instrument 
to augment distant sounds distinctly? I asked 
this question many years ago in “ Ours,” of 
which I am among the oldest readers, but got 
no reply. Perhaps later developments in stience 
have increased my chance. At the time I was 
ST in peril during dangerous navigation. Im- 
m 
are those near and dear to me on whose be- 
half I ask.—Old Salt. 

[129.J—PLANTS GROWING AND FRUIT- 
ING IN WATER.—Huxley, many years ago 
(see p. 546, February 11, 1876, of “Ours ”), 
said: ‘Plants simply supplied with water, in 


which salts of ammonia and other mineral salts 
are dissolved, will grow, and develop their 


fruit.” Will any reader say what plants? 
Would a vine, for instance, grow and fruit? 
Any details as to how often the salts require re- 
newal, etc., would much oblige.—L. S. A. 


{130.]—UTILISING WAGON SPRING.— 


How can I flatten out an ordinary coiled wagon- 


spring? Is the steel such springs are usually 
made of fit for fret-saw springs or tools?—A. C. 


[131.}—-HAND REST.—Will someone give me 
hints as to the best way to fit a hand rest to a 


light 34-in. centre lathe used chiefly for wood?— 
A Todd. 


_ (132. -RESTORING ORMOLU.—The gild- 
ing of an old but good ormolu clock case has 


become much tarnished. Was this finish pro- 
duced originally by electro-plating, or by the 
action of some acid corroding the alloy and 
leaving the purer metal on the surface? In 
either case how can I best renew the gilding?— 
J. W. Smith. 


[133.]—GERMAN BULLFINCHES.—What 


is the proper food for these birds?—Fancier. 


_1134.1—SUICIDE OF BIRDS.—From time to 
time we have been distressed by having birds, 
generally thrushes, dash against our windows, 
killing themselves instantly. This happens at 
windows on any side of the house in calm 
weather, and in the last three or four weeks 
no fewer than five beautiful birds have thus met 
their death. Can any reader with similar ex- 
perience account for these accidents and suggest 
2 simpl: means whereby the sad waste of life 
could be prevented?—Delta S. 


[135.1—MICROSCOPICAL.—I have met with 
a curious fact which seems inexplicable. I have 
a Dallmeyer 4/10-in. objective, which is a very 
fine lens. It is composed of three lenses. Tho 
back lens is an efficient low power when it is 
used ‘by itself. As the front lens is mounted 
in a little cap which slips on or off the middle 
lens, I suppose that the back and middle lenses 
are intended to be used as a medium power. 
Certainly they define well, but some diatoms 
are bright yellow and others are blue, while 
others in the same field are without colour. I 
thought that this might be due to some differ- 
ence in structure or marking, but a slide with 
two discs of Aulacodiscus Orientalis shows one 
yellow and the other blue.—A. Woolsey Black- 
lock, M.D., Ipswich. 


[136.1—-STARTER.—Please let me know size, 
kind, and amount of resistance wire to put on 
a starter for 220-volt direct-current starter, 
l h.p.—A. Blanks. | 

137.1—-LEVEL AND THEODOLITE.—<Ac- 
companying a fine level and theodolite I have 
access to are the instructions “‘ Ratio 100 to.1.” 
‘“ Then add a constant of 27 inches ” for;using 
the webs of the stadia diaphragm for determining 


iate personal interest has ceased, but there 


DacrkE.—Go to a builder. We cannot spare haf a 
page simply that you may get an estimate. 


Rev. C. P. Davies.—Please send present address. . 
We have a letter we are asked to send on to you. 


Discussi6n.—It is not the fact. The Great Eastern 
Railway, as far as we know, was the only recent 
instance._ 

T. E. FITZHERBERT.—We know of none. Possibly 
Pitman and Sons, Parker Street, Kingsway, W.C, 
might have one. o 

FANCIER.—There was a patent taken out about 
1877 for preserving eggs by varnishing them with 
poppy oil, but we have never tried it. l 

RuraL.—Hardly; but really trial by error is in- 
dispensable for success with a good many such 
Tecipes. About sixty hours shoutd suffice. 


SADDLER.—We know nothing of the association you ` 


mame, but we have known several of the same 
sort which never benefited any one but their pro- 
jectors. 


E. M. Pratt.—The poets’ amaranth is an imaginary 
flower that never fades. In botany it is the 
flower, Love-lies-bleeding. In chromatics a colour 
inclining to purple. : 


E.. A. S.—It is neither prudent nor permitted, to 


publish directions for making detonators of any . 


sort at the present time, when mischievous fools 
are out for criminal use thereof. 


E. LANGHAM.—The best book you can get is “The 
‘Amateur’s Telescope,” by the Rev. W. F. A. Rhi- 
son, the Director of the Observatory, Armagh, 
which he will send on to you post free for 7s. 6d. 


A. L. L.—Like most beginners we expect you swing _ 


the file so that at the beginning and end of. the 
étroke the heel and point are alternately raised, 
with the results you complain of. Only patient 
practice will overcome this. 


EINSTEIN’S THEORY.—We said in our last issue but 
one that we should publish no more letters on 
this subject for the present. The letter of the 
Rev. C. D. P. Davies was giveu last week, as we 

explained, because it had to be held over to get 

the block engraved. 


BLATTA.—We notice occasionally in some of the 
American papers directions for taking the cock- 
roach as a powder or infusion for dropsy and 
kindred ailments, but we doubt its efficacy. But 
` the quacks of all times were always partial to 
nasty remedies. 


J. BUCKLAND.—Yes; it is well known that in many 
places springs of fresh water ariso from the eea, 
and proposals have been put forward from time 
to time to bring the water to the surface and 
utilise it; but we are not aware of any practical 
success having been obtained. 


TO MANY INQUIRERS.—Yes; Vol. CXIII. is ready now. 
Price 7s., post free 8s. in the U.K. The delay 
is no fault of ours, but due to the difficulties 
of the binders in procuring the necessary boards 
and cloth, even at the enhanced prices. Readers 
would do well to order at once, as we only bind 
up a limited number and our volumes soon fun 
out of print. 

yes. 


MAGNET.—To your first query, ) To the second, 
fron filings do not increase the power of a magnet; 
but, as the lines of force are completed through 
the filings, the magnet is not so readily affected 
by any wrong position with regard to the earth’s 
magnetic medima. so that it is more likely to 

_ Tetain ita magnetism. But, this is better ensured 
by leaving a large soft iron “ keeper” across the 
poles of the magnet. 


DRAUGHTSMAN.—Use-a ‘“‘horn centre,” or as some 
call it a “bone centre,” to be got at any mathe- 
matical instrument makers. lt is transparent, 
and has three small points projecting on the under 
side. Place it over the point on your work from 
which as a centre you wish to describe a cirele, 
and place the point of the standing leg of your 
bow pen on the horn above that point. Thus 
you will avoid making holes in your paper. 


Una.—Beans and bacon always appearing at table 
together furnish one of many instances all the 
world over of the desire of human eaters to make 
up for the deficiency of carbon in the richly 
nitrogenous bean by the addition of soms sub- 
stance plentifully carbonaceous: Thus the Hindoo 
mixes-ghea with hig lentils, and brother Jonathan 
pork with his\beans,-and the Mid-African tribes 
ditto..with the black “bean that forms their prin- 
cipal substance. a 
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C. THOMPSON. Gibbs cement, “which found some 


favour. dung the second half of the last century, 
was patented 


stone found in various strata, burnt and 
ground and- mixed by rule. We know more than 
one builder who declared it superior to the Roman 
and. Portland cement of the time, possibly be- 
«causo their manufacture was less perfect than 


now. Anyhow, its use seems to have gone out 


of fashion. 


A. Pgrers.—Steep the fern fronds for twenty-four 
hours in a solution of 2 oz. of chloride of lime in 
a quart of boiling water. Let dt stand till all 
sediment has settled, and pour off the clean 
liquid. Put the fronds separately on a broad 

- dish, and keep each separate. Keep them in the 
liquid long enough to remove the cuticles and 
cellular tissues with a camel’s-hair- brush or a 
needie. Wash well in clean water. Then lay 
between basting paper two or three times 
doubled and keep a weight on them till dry and 
flat. 


 ——__ > ea<—__— 
USEFUL AND SCIENTIFIO NOTES. 


—t—o-4—— 


Arts and Crafts.—The 
Gallery has an exhibition of arts and crafts, 
which was opened on 
Clausen, R.A., whi 


a design and craft show the Knox Guild. 
The Guild, named from its ‘“‘ master,” Mr. 
Archibald Knox, 
colours in this same . show, | 
Kingston-on-Thames in ł912, and “ever since 
its inception,” to quote. the catalogue pre- 
pared by Miss Winifred Tuckfield, the secre- 
tary, “ has stood for simplicity and sincerity an 
design and craftsmanship.” This is seen by 
even an uninstructed glance at the various 
stalls, where one may see the workers actually 
engaged in their craft. 


Hard Soap.—A U.S.A. patent has been 
granted for the use of sodium acetate and 
sodium lactate as a hardening agent in soap 
making. The patent is No. 1,377,843, and it is 
claimed that these reagents impart to the soap 
greater detergent qualities and firmness with- 
out the deleterious qualities to be found in 
strongly alkaline soaps. The addition of sodium 
acetate is accomplished in the manufacture 
of transparent soaps by incorporating sufficient 
acetic acid to neutralise the excess alkali. The 
sodium acetate thus formed permits a neutral 
soap for which the best grades of stock are 
required, and in the case of transparent soap, 
alcohol must be added. Increased hardness 
is obtained by finally adding 1 or 2 per cent. 
of sodium acetate or lactate, the lactate being 
superior in promoting transparency. It is stated 
by the Scientific American that a transparent 


soap may be made along these lines from a j|. 


mixture of 50 per cent. tallow, 50 per cent. 
coconut oil, and.20 per cent. castor oil. Excess 
water, which ordinarily would ‘prevent the 
hardening of the soap, does not interfere, as 
the addition of a small amount of acetate will 
cause 16 to set. 


glycerine and the added alvohol. 


How Not to End Unemployment.—Quack 
remedies of the sort favoured by Mr. Poulton, 
the Chairman of the Trades Congress, seem to 
us more likely to end all employment than to 
increase it. Quite rightly he told his hearers 
that “ there is a crying need in the world for 
more goods to eine only the bare necessities 
of life.” One of his remedies for unemployment 
is “a shorter working week.” We have, he 
says, an immense power of production. If that 
is to be of any real value, it ought (one would 
suppose) to be used to bring prices into closer 
relation with the prices of our competitors. 
That is not Mr. Poulton’s view. He would have 
“a shorter working week’’—and higher prices; 
or as an immediate palliative, ‘‘ work or full 
maintenance.” Admittedly, the workless must 
be maintained. But the maintenance must be 
very definitely below the amount which the 
same man, in full eraployment, could earn, first, 
because “ full maintenance ” is an incitement to 
idleness; next, because the cost of maintenance 
is ultimately a charge on industry, and so pro- 
longs the disease it is designed to alleviate. 
Proofs enough of that have come home to all 
of us. Every halfpenny found by the State or 
the local authorities in this way is drawn from 
the pocket of the taxpayer. It is a draft upon 
what he has produced. A few favoured trades 
or products are being helped by all other in- 
dustries, and the workers in these have to do 
with Iess in order that other workers shall re- 
ceive more. That is. one reason why the figures 
of the Budget remain so enormous, and why 
there is no prospect of relief from the heavy 
Barden of taxation 
ee ee Ga + pone 


in 1850. It was*made from the vast 
‘peds of natural argillaceous maris and marly lime- 


Whitechapel Art 


Monday by Mr. George 
ch, besides pictures by 
members of the Toynbee Art Club, consists of 


who exhibits some water- 
was founded at 


The resulting soap will be of} 
transparent character and retain its content of |. 


“TERMS OF SUBSCRIPTION. 


PAYABLE IN ADVANOB. 


8s. 10d. for Three Months, 7s. 7d. for Six Months, 


and 16s. 2d. for Twelve Months, 
part of the United Kingdom. 
States, 17s., or 4dol. 150.: gold; 


post free to any 
For the United 
to France 


Woodland Avenue. Philadelphia, P., U.S.A., 


‘bers: 12 months, 17s.. equal 4dol. 
Gs. Gd... equal Qdol. 70. Monthly parts: 12 months, 
14s. 6d., equal Sdol. 68a Payable in advance. 


å limited number of the following bound volumes are 


still in stock, price 7s.. post free 8s. in the U.K. or 


. 8s. 4d. abroad :—Vols. LX.. LXVI.. LXXII., LXXIV.. 
LXXV., LXXVI.. LXXVII.. LXXVOI., LXXX.. LXXXI.. 
LXXXII.. LXXXIII.. LXXXIV.. LXXXY.. OII.. OVI., 
CVII., CVIII., CIX.. OX., CXI., OXII., and CXIII. 


All the other bound volumes are out of print. Bub- 
soribers would do well to order volumes as soon as 
possible after the publication of each half-yearly volume 
in January and Jul 
bound up, and these soon run out of print. Most of 
our issues can pe had singly through any bookseller or 
newsagent, or from the office, 
4d.  Oloth cases for binding THE 


ENGLISH MECHANIC, 
price 3s., post free 8s. Od. 


`~ 


ADVERTISEMENT CHARGES. 


The charge for Advertisements in the columne headed 


For Exchange, for Sale, Wanted, Addresses, 
Situations. 


ONE SHILLING. 


in above columns. 


ORDINARY ADYVBRTISEMBENTS (NOT Byrne 
a. 


Thirty’ words ee ee ae ee ee ee A 
Bvery Additional Night Words oe æ. 008 


Front Page, Five Shillings for the first 40 words; after- 
wards, 6d. per line. Displayed Advertisements on Front 
Page, 10s. 6d. per-inoh. Paragraph Advertisements, One 


tésemont inserted for less than Five gs. 


Rates for Displayed Advertisements on application to 
the Publisher. 


All Advertisements must be prepaid, and in oases where 
the amount sent exceeds One Shilling, the Publisher 
would ba grateful if a P.O. could be sent, and not stamps. 
Stamps, bhowever—preferably halfpenny stamps—may be 
sent where it is inconvenient to obtain P.O.’s. — 


Advertisements must reaoh the Offiee by 
3 p.m. on Tuesday to seoure insertion in the 
following Friday’s number. 


All Cheques and Post Office Orders to be made payable 
to THB STRAND NEWSPAPER OOMPANY, LIMITED, and all 
communications respecting Advertisements should be dis- 
tinotly addressed to 


THE PUBLISHER. 
THB “ ENGLISH MEOHANIO,” 
EFFINGHAM HOUSE, ARUNDEL STREET, 
STRAND. LONDON. W.O 


For Exchange. 


‘The Reputation Firm Exchange or Buy Any- 
thing Optical. Write or call.—BROADHURST, CLARE- 
SON AND CO., 68, Farringdon Road, E.C.1. 


Clarkson's, 338, High Holborn. Second-hand 
Optical Mart. Make, Buy Sel}, Exchange First- 
class Optical Instrumente. 


Witts, Opticians, 3, Buckingham Palace 
Roabd, 8.W.1, Buy, Sell, and Exchange Optical In- 
struments. Particulars on application, 


For . Sale. ; 


Reflecting Telescopes, Mirrors, Silvered by 
new method. More light and  durability.—@. 
CALVER, Manse, Walpole, Halesworth. 


Realgar Mounts: Vulgare, Pellucida, Bae der pol 
Navicula, Rhomboides, Saxonica, 5s. each.—C. BAKER, 
244, High Hoiborn, London. 


64-Page Book about Herbs and How to Use 
Them, 2d.—TRIMNBLL, The Herbalist, 144, Richmond 
Road, Cardiff. 


Milling Attachments, with Vices for Lathes.— 
TEE WHEBLER MANUPACTURING Co., LtD., Trench 
Crossing, Wellington, Salop. ; 


Biattis is an established scientific remedy, first 
adopted by E Howarth, F.Z8., to clear plague of 
cockroaches from the Sheffield Workhouse at the 
request of thə Government, which it effectually 
did, and will do so wherever used. The Editor re- 
commends it. ls. 9d.,:3s., or 5s. 6d. per tin, post 
free, from HOWARTEHS, 471, Crooksmoor, Sheffield. 


Silent Keyless Clock. English make; simplicity : 
reliability ; noiseless; no keys to lose, no springs to 
break: driving force constant! no oil required. Price 


J £2.10s. Luminous dial and hands 10s. 6d. extra.— 
DENNISON, 26-28, Holborn Viaduct, London, E.C.1. 


"Phone, Holborn 2793. 


or 
Belgium, 17s., or 28f. 80c.; to India, New Zealand, the 
Oape, the West Indies, Nova Scotia, Natal, or any part 
of the Australian Oolonies, 17s. Monthly parts can be 
sent at subscribers’ option. Mr. Edward Pennook, 8609, 


will recoive 
subscriptions for the United States at 4dol. 150., pay- 
able in advance, for direct transmission from this office. 


Tne subscription rates to Oanada are:—Weekly num- 
150.; 6 months, 


y. as only a limited number are 


price 34., or post -froe 


is ONB SHILLING for the first SIXTEEN WORDS and 
Sd. for every succeeding Eight Wordse—which muet~- be 
prepaid. No advertisement will be inserted for lese than 


The address is included as part of the Advertisement. 
and oharged for. No Displayed Advertisements can appear. 


Shilling per line. No Frent Page or Paragraph Adver- 


Waltham Watches.—Special offer (Gent.’s size). 
‘* Peer,” 17-jewel, adjusted, gold 9-ct., demi, £16 108. 
(listed £22); “Riverside,” non-magnetic, gold-filled, 
25 years’ guarantee, hunting, £17 2s. 8d. (listed 
£29); “ Vanguard,” 18 siZe, 2l-jewel, gold 9-ct.,. 
hunting, £24 6s. (listed £36). All perfect condition. 
List of other bargains and regular detailed list post 
free on application. Waltham Watches repaired by 
trained staff.—Apply, DENNISON’S, 26-28, Holborn. 
Viaduct, E.C.1. "Phone, Holborn 2793. 


Zonised Tablets for middle age, prevent harden- 
of the arteries, swelling of glands, tendency to 
seizures.—Below. 


Ionised Tablets for Deafness, Insomnia, Enlarged 
Prostate, Rheumatism, Piles, Catarrh, and al} 
chronic ailments—Tus LĀBORATORY, 62, Newport. 
Street, Bolton. 


“ Telescopes, Equatorial Adjustments, Figur- 


ing and Silvering Mirrors,” 2nd Ed., cloth, 6vo., 
5s. 6d.—BANKS, 62, Newport Street, Bolton 


‘The Harley Chin Rest prevents mouth breath- 
ing during sleep—a prolific cause of disease— 
ow. : 


The Harley Chin Rest. Highly * recommended 
by specialists. ə., post free. ratory, 62, New- 
port Street, Bolton. 


Miorosoopea, Aooessories: and Splendid 
SLIDES for Sale.—OLARKBS AND PAQgs, 23, Thavies Ina, 
Holborn Circus, E.C.1. 


Books! Technical, Scientific, all subjects. 
1,000,000 in stock. Second-hand and new; lowest 
prices; approval. Catalogue 401 free.—Below. 


. Books Bought. Best prices given.—For.uss, 
121-125, Oharing Cross Road, London. 


Australian Opals.—Direct from Australia. Rare 


‘| “ Black ” Opals, beautifully intermingled red, blue, 


green colouring. Descriptive price-lists free. Corre- 
spondence invited. World-wide connection. —NORMAN 
SewakD, ‘‘ Optical House,” Melbourne, Australia. 


Spare Time Employment with Firelighter 
Machines, 70s.; also Bundilers, 95s. Waste materials 
utilised.—HILL AND HERBERT, LTD., Great Central ' 
Street, Leicester. 


Barton Clay Fossils, 100 specimens, unnamed, 
post free, $., cheap.—LANCELOT, 294, Christchurch 
Road, Boscombe, Hants. 


£3 Weekly.—Agent’s side line. Sells itself.—Par- 
ticulars, sample ls. (returnable), GLBAVES, 11/67, 
Mawbey Street, London, S.W.8. 


Straight Edges, Chesterman and others, new and 
perfect, half-price, 72 in. x 24 in. x 4 in., 298.; 
72 in, x 24 in. x ¢ in., 386. and 28s.; 108 in. x 4 in. 
x 4 in., bevelled, 42s. 6d. Other engineers’ tools at 
comparable prices.—SUN LAN& WorKS, Blackhea 
S.E.3. ‘Phone, Greenwich °1116. ; 


“ Gramophone Building and Repairing,” 48. 
pages, 56 illustrations, ls. 6d., posted—‘' GRAMO, 
27, Oxford Road, Putney, London. 


Special Microscopical Slide.—Section of brain, 
showing nerve dendrites, stained by Golgi’s silver 
nitrate process.: Post free, 1s. 8d.—DARLASTON, 81, 
Freer Road, Birchfield, Birmingham. 


Opportunities Lost are Never Regained.—_We 
are for one month cutting the price of our $}-in. 
centre 8 ft. gap-bed Screw-cutting Lathe from 
£22 10s. and £19 10s. to £14 108. and £12 10s., or 
we will supply you with a complete set of machined 
castings for you to bulld your own lathe without 
the aid of any machinery. We advertised Lathes 
in ‘THR ENGLISH MECHANIC 25 years ago. Don’t miss 
this opportunity. Send two stamps for booklet, ir 
which we tell you all about it.—S. HOLMES and Co., 
Engineers, Bradford. 


Send Postal Order, one shilling and threepence, 
for the Hypnotic Mirror. It dazes the senses and 
sends you to sleep. With full instructions how to 
hypnotise yourself and others.—ELDeEg PRODUCTION 
Co., 48, Canadian Buiidings, James Street, Liverpool.. 

D. J. Smith and Co., Ltd,, 58, Compton Street, 
E.C., make all kinds of spare parts and carry out 
all classes of motor and engineering work repairs. 


200 6 in. Soroll Chucks, Almond, self-centring 
2-set jaws, with key, in maker’s cases, new, £2 15s. > 
9 in., £4 10s.—MOTORIES, Littleover, Derby. 

Unmounted Microsocopio Objeots.—Grand selec- 
tion, Radiolurici, Diatoms, Alge, Zoophytes, Cry- 
stals, Foraminifera—SuaGEtT, ‘16, Williamson Lane,. 
Droylsden. 

59,000 Choicest Microscopic Objects—Micro— 
scopes, Books, Mounting Materials. Collections pur— 
MAO ABT TEN, 10, Highweek Road, South Totten— 

am. 

Build Your Own Wireless. Our Tiste of parts 
and sundries will help you. Send to-day for your- 
copy.—ELECTRICAL SUPPLY STORES, 5, Skercoat Moor 
Road, King Cross, Halifax. = 
_Two Microscopes, Beck and Smith, Student's 
Oculars, Slides, Lamp, Condenser, Books, material. 
Failing sight.—M. E., ENGLISH MECHANIC Office, 1, 
Arundel Street. Strand, W.C.2. 


Witts, Opticians, 3, Buckingham Palace Road, 
S.W.1. ‘Phone, Victoria 38193. 

New and Second-hand Instruments for Sale 
and Exchange. ; 

& x 4 F.P. Kodak, R.R. lens, £4 <. 

Second-hand Microscope, rotating stage, 2 eye- 
pieces, 2 objectives, condenser. Bargain. 

Tourist. Telescope, , 70s.; Binocular Telescope _ 


80s. 
Your ‘Ola “Instrument. Taken as part payment _ 


r 


_ 


7) W i 


= 3 inch and 1 inch, “no name,” 7s. 6d. 


}-pl. Stand Camera, double extension, rising 
and falling front, swing and reversing back, 
speeded roller-blind shutter, R.R. lens and 3 
double bookform slides, and 3-fold 
bargain, £3 10s. 


Boecker Microscope, upright model, slip 
tube, coarse and screw fine focussing, eyepiece, 
and 2 in, dividing objective, 45s. 


stand, a 


Davies Astro. Telescope, star finder, rack 
focussing, 5 astro. eyepieces, 180x, 105x, 80x, 60x, 
and 45x, 23-in. O.G., mounted on heavy mahogany 
garden stand, and mahogany case, £14 10s. 


 P.C. Cameo Folding Pocket Camera, 
Model I., rising and falling front, hooded focus- 
sing screen, Aldis Uno F. 7.7, anastigmat, Lukos 


II. shutter, adjustable speeds, and 6 slides, 
£5 5s. 
Pair 5x Salex Field Glasses, morocco 


leather covered, sunshade, screw focussing, com- 
plete, leather case, 45s. 


Beginner’s Microscope, on inclinable stand, 
rack and pinion focussing, eyepiece, j-in. triple 
dividing objective into }-in. and 1-in., bull’s-eye 
condenser, and case, 42s. 


Pendant Aneroid, solid carved oak, &-in. 
dial, aneroid with setting, best London move- 
ment, 10-in. thermometer, F. and C. scales, 
brand-new condition, £3 15s. 


Postcard No. 3a Folding Brownie, achro. 
lens, T.B. and I. shutter, for daylight loading 
roll films, 31s. 9d. 


Heath’s Sextant, Bell pattern, Mark III., 
Kew certificate, silver arc and vernier reading 
to 10 secs., erecting inverting eyepieces, slow, 
blank, etc., sunglasses, in walnnf case, as brand 
new, £15. 

Tourist Portable or Deer-stalking Tele- 


scope, covered brown leather, 3-draw oxidised 
tube, 13-in. O.G., and sling caps, 68s. 


Microscope, 
and case, 


Hand Demonstration 
l-in. objective, 


Leitz 
focussing, eyepiece, 
as new, 47s. 6d 

*Phone, 
CITY 6981. 


1934-1921! If you compare our prices you will 
see that for Telescopes we are the firm. 1914 
quality! 1914 prices! Our 3 in. Standard Astrono- 
mical Telescope, the improved model, finished black 
or grey, with eyepiece complete, at £6 10s., is the 
anost wonderful value ever offered. While our astro- 
nomical eyepieces at lés. 6d. and 21s. are un- 
equalled for accuracy and excellence of finish. Our 
telescope catalogue post free.—BROADHURST, CLARK- 
SON AND Co., Telescope House, 63, Farringdon Road, 
London, £.C.1 


1914-1921!! Microscope Objectives, best quality 
low powers, 3 in., 2 in, 1 in, and 4 in., in box, 
25s. each. Less than pre-war prices. We also have 
Jarge stocks of all microscope fittings——BROADHURST, 
CLARKSON AND Co., 63, Farringdon Road, London, 
¥.C.1. 

1914-1921!!! Compare these: Alney Level, by 
Negretti and Zambra, 10s. 6d.; Prismatic Compass, 
21s.: 12 in. Level, by Baker, £5 10s.; 5 in. Y Theo- 

dolite, by Adie, with stand and case complete, 
£10 10s.—BROADHURST, CLARKSON, AND CO. 


| 
Table Spectroscope. by Browning, large size, 
in case, £8 10s.; Small Spectroscope, with com- 
parison prism, £4 4s.; Diffraction Spectroscope, 

* Beck, 25s.—BROADHURST, CLARKSON AND CO., London. 


All Optical Repairs.—Microscopes, Telescopes, | 
Tield and Opera Glasses overhauled and repaired. | 
New lenses supplied.—BROADHURST, CLARKSON AND) 
Co. Note the address: 63, Farringdon Road, Lon-| 
don, E.C.1. : 

The Great War is Over. DORA has gone on a | 
tong holiday. Material is now obtainable.—ABLE- | 
WHITE’S Brain-twisters are on sale again. 

Thos. Ablewhite, F.A.S.I., the old Puzzle King, 

_elaims to be England’s greatest authority on 
Mechanical Puzzles. Over 40 years’ reader of this; 
Journal. | 

Advertiser in this Journal over 20 years ago. | 

The Wonderful Loop-the-Loop Puzzle, claimed by | 
experts to be the most perplexing puzzle ever | 
‘invented. | 

Prizes Offered for Solutions. First prize, £100; 
-second prize, £50; third prize, £25. Sample, post 
paid, 6d. 

Re ‘‘ Daily News” (66) Puzzle, THOS. ABLEWHITZ | 
‘begs to inform his numerous clients that he has | 

already solved this puzzle in less than 66 moves. | 


Ablewhite’s Loop-the-Loop Puzzle Competition | 


| 
i 
j 
| 
| 
| 


and 15s.; 
“Paraboloid, 10s. 6d.—HupDsON, The Rocks, 
Mead, nęar Tunbridge Wells, Kent. 


doors ; 
for ether, 37s. 6d.—Below. 


OUTFIT, as new, 
Microscope with 2 


Watson’s “H” Edinburgh Student’s Outfit, | 
2 in., 3 in., 1-12 in. O.I., 2 oculars, Abbe, iris, nose- | 
piece, 37, Southampton Street, | 
Strand, W.C.2. | 


vork course 
justments, large diameter body tube, fully divided | 
diaw-tube, triple nosepiece. large stage, attachable | 
inechanicai stage 
rackwork substage with Abbe illuminator, eyepieces 
1, 3, 5, objectives 1 in., % in. (oil immersion), by 
Watson and Sons, complete in case, 5 


svill close on September 30.—THOS. ABLEWHITE, 
‘Puzzle King, Trinity Schools, Coventry. 
Microscope Objectives.l1} inch Zeiss, 15s. ; | 


21 x 31 Folding Pocket Camera, focussing, 
rising front, R.R. lens, F. 8, speeded shutter, 
time and inst., hooded sereen, brilliant view- 
finder, and 3 slides, £4. 


Pair 31x Mono. Prism Opera Binoculars, 
central screw focussing, and leather case, 
£2 17s. 6d. 


Hartnack Microscope, inclinable stand, stip 
tube, and screw fine adjustment focussing, draw- 
tube, eyepiece, and 1-in. objective, £2 12s. 6d. 


Ross Tourist Telescope, leather covered 
body, sunshade, 3-draw oxidised tubes, 23-in. 
0.G., and leather case, £6 10s. 


Every Article in this Advertise- 
ment is guaranteed in perfect 
working order. We undertake 
to exchange for full value any 
apparatus found to be unsuitable 


provided it is returned within 
one month. 
j-pPl. Double Extension Field Camera, 


Swing and reversing back, rising front. Beck 
Symmetrical F. 8 lens, roller-blind shutter, ad- 
justable speeds, 2 double bookform slides, case, 
and stand, £2 17s. 6d. 


62 x 31 Stereoscopic Goerz- Anschutz 
FOCAL-PLANE CAMERA, fitted pair Goerz Series III. 
F., 6.8 anastigmats, in focussing mount, on ad- 
justable separating panel, rising front, focal- 
plane shutter to 1/1,000 sec., 6 double slides, and 
leather case, £18 18s. 


Pair 7x Prism Binoculars,.central screw and 
eyepiece, bending bar and case, £4 7s. 6d. 


* 


Micro. Object Cabinet, plain mahogany, double 


holds 500; 40s. 


Swift’s ‘‘Survey”’ Petrological 
£o2 "1057; 


in. objective, £9 10s.—Below. 


£25.—BROWNING, 


W. Watson and Sons, Ltd., offer the following: 


Swift Williams Microtome 


Pe ee a ee oo AS 
ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 2946. __Seer, 9 


90-94, FLEET STREET, E.C.4. 


Microscope | 
Stephenson Binocular | s À 

intii Lamp, incandescent gas, as new, 10s.—Ad- 
| dress Pie, 


| 


| Wonderful 


L.M.S, Microscope, by J. Swift and Son, rack- | 


and micrometer screw side fine 
with divisions 


£35. 


to movements, 


ad- | 


Lists of New and Second-hand Apparatus on | 


request.—3138, High Holborn, W.C.1. 


Your Friend 
In the Colonies 


would appreciate your 
kindness in sending him 


“ The English Mechanic ” 


every week; or if you 
only send him a specimen, 
he would probably sub- 
scribe, and we should ap- 
oreciate your kindness. 


. 


a 
oy a — 


zars] [o—— 0] [o.oo] lo—=—— 9] 


Digitized by 


| ties.—ELECTRICAL 


 polariscope, 


| Dewsbury. 


See — ee 


Jules Richard Thermograph, self-rec 
thermometer, external mercury chamber 
8-day clock in cylindrical drum, which 
chart showing week’s record, in all-weat 
metal case, new condition, £7 10s - 

Micro. Objectives.—1 /12-in. Spencer, £5 5s. 
1/12-in. Leitz, £6 6s.; 1/12-in. W ateor 
£5 17s. 6d.; 1/12-in. Beck, £6 17s. 6d.; 4-in. Bi 
£2 17s. 6d.; 3-in. Swift, 40s.; 2-in. Watson P; 
chromatic, N.Ap. .74, £2 17s. 6d.; 2/5-in. 


in. Leitz 
33s. 6d.; l-in. Leitz, 21s. 6d.; 3-in. Ross, 355. 


Microscope, inclinable, rack coarse and micro 
screw, fine focussing, mechanical stage, double 
nosepiece, substage, Abbe condenser and iris, 
eyepieces, spot lens, analyser and polariser, Ob 
jectives j-in., 1-in., and 2-in., live-box, Travis 
expanding stop, etc., complete in case, £14 10s 

Vest Pocket Kodak, daylight developing 
tank, complete and in good condition, 15s. 6d. 

Naval Cadet Telescope, 1 draw, by Kelvin 
White, and Co., 2-in. O.G., in good order, 40s. 

}-pl. No. 3 Folding Pocket, R.R. lens, Lime 
and inst. shutter, 385s. Fa 


Society of Arts Microscope, inclinable, rack 
coarse and screw fine focussing, 2 eyepieces 
objectives l-in. and }-in., and case, £5. 
Pair 6x Goerz Trieden Binoculars, screw 
focussing and screw interocular adjustment, and 
leather case, £5. 3 
Negretti and Zambra Remade Telescope, 
brown leather covered, oxidised tubes, 24-in. 
O.G., sunshade, complete caps and strap, a3 
brand new, £6 6s <a 
Edinburgh Pattern Microscope, tripod foc is 
inclinable stand, rack coarse and micrometer | 
screw fine adjustment, rack and centring sub- § 
stage, Abbe and iris, draw-tube, double nose- 
piece, 2 eyepieces, objectives Zeiss in. and — 
Leitz 3-in., £18. a 
No. 1 Enstgaette WVest-pocket Camera, 
achro. lens, time and inst. shutter, and case, 
22s. 6d. . — 
Pair 6x Carl Zeiss Silvaman Prism f 
BINOCULARS, eyepiece focussing, bending bar, and — 
leather case, £7 10s. <3 RNN 


~ 


WIRES: “FILMS, 
FLEET, LONDON.” 


l ' ‘or, 2 astronomical, 1 ter 
restnial eyepieces, rack focussing and steadying 
rod, table and garden stands, mahogany ca eC 


2: in. Cary Refractor, 2 


WILSON, 87, Woodvale, §.E.23. 
JN 
Harmsworth’s New Atlas, unbound, 28s agie 


. a7 
above. os 
Microscopical.—New series of slides of astonish- 


ing interest and value in great variety. List free— 
Below. 


Real Radium Slide. * Perpetually acintilla ing 
ıl and fascinating. Price unprecedented 
2s. 9d.—GRAY, 40, Grange Road, Lewes. - 

6} in. Newtonian Telescope, £27 10s., complete 
with 2 slow motions, Hook’s joint handle, quick and 
slow motions, finder, rack eye-mount, three standard 
eyepieces, heavy ash stand.—IRVING. ea 

Standard Eyepieces, Finders.—Al] repairs. 
Everything of the highest quality. Call and see our 
work before you buy.—IRVING, 135, High Street, 
Teddington. ; I 

Division Plates.—No lathe complete without one 
for clock-wheel and pinion cutting. Send for list— 
HOLBROOK, 71, Lees Hill Street, Nottingham: ad 

Engineer’s Blue Overalls, trousers and jacket, 
8s. 8d. suit; carriage 9d.° Surplus stock.— KINS, 
3, Gloucester Villas, Woodlands Road, Southall. 

Terminals.—We have a pattern for every instru- 
ment. Send stamp for illustrated lists of 150 varie- 
5, Skircoat Moor 


SUPPLY STORES, 
Road, King Cross, Halifax. 
Watson “School” Microscope, new, unused, 
1 in, $ in, % in. objeatives, Abbe condenser, 
hull’s-eye, ete: Cost £23; sacrifice 
Approval, deposit.—TERRY, Wesley Street, 
$ a? 
Astronomical Telescopes.—Special offer at 
great reduction, Write for new list. Prices will sur- — 
prise you and cannot be repeated. Don’t forget, if — 
you want a microscope or accessories, to write for 
bargain list.—MACKETT, Optician, Tunbridge Wells. 


Books for Sale. Prices include SpORtARS or carris] o. 
y 


£13 10s. 


“The Development of Birmingham, William Háy- 
wood, F.R.I.B.A., first edition, 7s. 6d. e‘ Presto’ 
Shift of Hours Worked Oalculating Oard,” : 
Bea Power,” by Archibald Hurd, ls. ‘ 

struction,” by Sydney Gamme, BES 2 


About It,” by G. Carlton Smith, B.S., 3s. 
House Duty and the Laws Thereon,”’ b 
“Zooms and Spins,” by “ Rafbir 
of the Forms of the 


d Al 
** Inhabited 


by Sir Francis Darwin, F.R.S.. 68. “The Taw 
of Checkweighing,” by J. H. Cooper 5s “ Factory 
Management Wastes,” by James F. ‘` Whitefc d, 68. 


iJ 
‘‘Bxamples in Heat and Se aia by T. el, 
> so i 
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į 
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- MOBE WORKSHOP WAYS AND 
. MEANS. | 
By CHarce Hanp. 


When a new rubber has to be put on a 
bandsaw-pulley the preparatory work con- 
sists of making provision for the turning 
of the wheel while the rim of it is in 
contact with the forge fire. If it is a to 
pulley, knock out the pin of the hing 
flap that is used for canting it and let this 
rest on the hearth top, and the wheel will 
turn as freely as if at work. With the 
bottom, pulley, a piece of board is laid on 
the hearth and on this is planted a boss 
of wood if the wheel has been removed 
from the shaft, or a ring-shaped piece 
if the shaft itself has been taken out, in 
eh the pulley boss can freely turn. 
Fig. 1. 

Blow up the fire to a good red heat and 
shut off the blast. Turn the wheel gently 
round so that the rim heats up equably, 
and warm it till a stick of Chatterton’s 
compound applied to it.starts to melt 
when in contact with it. Still turning it 
with one hand, rub the compound all 
round the face of the rim, except for 
about a quarter inch at each edge. 


Some help will be required in putting | 


oa the band, and if three people are 
available so much the better. Let the 
eight hands take hold of the circle at 
equal distances, and draw outwards so 
that the ring becomes an octagon and then 
lower it.so that it is over the wheel. If 
this has been well done the band is 
equally stretched all the way round, and 
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here happened to be an old bush lying! planing machines, but is not so easy to 


about that was 1% inside and 2 inches out- 
side, so a hacksaw cut was put down one 
side, and then it.was driven over the 13 
end of the shaft to the cutaway part, 
Fig. 2, and in driving on the loose pulley 
the brass closed up again, and made s 
workmanlike job of it. 

Many machinists braze their own band- 
saws, but others to whom this is a mystery 
may be glad of a few hints regarding it. 

“If no proper cramp is available the 
blacksmith can make oné out of angle 
iron, Fig. 3, care being taken that the 
parts AA are straight, as they form the 
fence to keep the back of the bandsaw 
true. Four small C cramps, Fig. 4, are 
also needed, and two pairs of tongs, one 
pair with 14 inches wide by 4 thick jaws, 
the other with 24 inches by § jaws. The 
latter pair should be heating up in the 
forge fire while the preparatory work is 
being, done. 

Other things needed are brazing spelter 
(a brass of lower melting point than the 
commercial metal), brazing wire, borax 
and water. 

Grip the bow of the cramp in the vice, 
allowing room for the tongs between vice 


Fig. S. 


top and fence level, and cramp the band- 
saw ends so that they can be neatly 
scarfed with a saw file, Fig. 5. - This 
bevelling back should extend for the 
space of three teeth, Fig. 6. 

Now cramp the one with the upward 
bevel in the centre of the cramp gap and 
scatter on it a good pinch of spelter, then 
a pinch of borax, and then on top of that 


should be slowly revolved a few times over} a couple of drops of water. Carefully, so 


the fire to bring rubber, compound and 


tm to about a uniform heat, care being. 


taken not to burn the former. 


as not to disturb the little pile, place 
the other end of the saw in place, and 
cramp it down. Round the lap bind some 


When: fhe rubber, by accident, goes on: of the thin brazing wire, and get a lad 


the pulley unequally stretched, so that it| 


shows thicker in some places than in 
others, manipulation is necessary to get it 
tight. The thick part should be lifted 
by the fingers and pushed round towa 


to firmly grip the lap together (from a 
position at the back of the vice) with the 
small pair of tongs, used cold. If the 
large tongs are white hot, draw them ouf 


i and grip the little tongs in them until 


the nearest thin part until it is about! the smaller pair have come to the same 


uniform. 
whole, and removed to cool off. 

If it is the bottom wheel that has been 
done up, it is well to look at the state 


It is then warmed up as a| 


heat as the large ones. Let the joint cool 
off slowly and afterwards file up to the 
thickness of the saw blade. 

Sometimes workmen are pestered by 


of the loose pulley on the shaft, for being| stuff getting between the cutter and the 


mostly more or less inaccessible they get 
none too much oil. One recently remov 

after strenuous war service had no brass 
bush left in it, and the iron had cut 
away the shaft from 19 inches to 1% 
diameter. As bushing the pulley again 


would still leave an eighth of play for 


the brass to knock itself to pieces with, 


the problem of rebushing seemed insoluble 
down the shaft and 


except by turning 


block on a planing machine (Fig. 7), and, 


' of course, it is bound to do it on jobs that 


it is important should be perfectly 
parallel. The cure is easy, for the fault 
is due to the lip of the block having been 
dulled or bruised, so it should be filed up 
to a sharp edge, even in depressions due 
to the block striking a nail. 

The problem of doing away with the 


ng the fast pulley as well. However, holder up is easily overcome in the case of 


accomplish in the case of machines with 
a transverse motion as in tenoning, cross- 
rebating, and similar tools. 

A device like Fig. 8 is an akmost fric- 
tionless method of realising this, and is, 
certainly practical; it was used on long 
cant rails in a railway-carriage shop, for 
the cross rebate in which the roof-sticks 
fitted. The rollers were four pieces of 
broomstick. The top board was fitted 
inside two pieces planted an the bottom 
board to prevent edgeways motion as the 
work was pushed to the next position. It 
might be an improvement to have about 
four bike hubs or other roller bearings 


pivoted to an oblong frame, so long as 


the combination was free to move later- 
ally, as well as the board that rested in 
the flanges of the hubs. 

When the stuff is just heavy enough to 
overbalance the tenoning machine table, a 
weight can be attached under the end of 
it nearest the cutters. This is certainly 
convenient, but is harder work for the 
machinist. 

Gas or water-pipes can be twisted 
with an ordinary movable spanner, if 
a small threaded bolt is placed between 
the lower jaw of the wrench, and the pipe 
to be turned. The bolt should have its 
axis at right angles to the length 
of pipe, se that the threads can bite into 
it, and it may advantageously be of steel. 

Where a valve is leaking on a steam- 
heating pipe, and causing inconvenience to 
the workman, it is usually sufficient to 
place a small wooden box over the valve, 
as the steam then condenses on the inside 
of the box. | 

When the leakage is in a split pipe an 
asbestos patch can be put over the hole, 
and a piece of wood shaped out to fit over 
the patch and pipe can be placed over 
that. A strong wire tourniquet holds both 
in place (Fig. 9). Where the pressure 1s 
great, as in same burst water-pipes, the 
loop may be heated so that its contraction 
will force the patch close to the pipe. 

When a small four-jawed chuck was 
returned to us after being loaned to 
another department the part holding the 
jaws was missing, leaving only the 
screwed boss,and flange. A large shafting 
collar was thereupon bolted to the flange 
and four holes were drilled from the outer 
to the inner circumference of the collar. 
These holes were tapped and fitted with 
steel set-screws whose square head fitted 
the box spanner of the lathe. This made 
a quite serviceable four-jawed chuck (Fig. 
10), for work that could be centred. 

Unity between departments often leads 
to economical working even where the work 
is generally dissimilar. A fitter was just 
starting to grind fifty brackets dead 
square on an emery wheel when the wood 
machinist dropped in. 

“That’s a job I can do for you,” he 
said. 

“What! on the saw?” said the fitter, 
facetiously. 

“No, on our cutter grinder.” So the 
fitter made it over to him. _ 

By dropping the tool holder in its 
quadrant fill it was square with the 
emery cup, he was able to get six on at 
a time, and the machine did them auto- 
matically while he got on with other 
work (Fig. 11). 

Where channelled or V pieces have -to 
be bolted to other members to form slides 
as in cross-cut traverses and such-like, it 
is easier to put in a steel set pin (Fig. 12), 
which is deeply nicked with a hacksaw, 
after a previous trial for depth. It 1s 
then tightened up with 4 box Pa 
the head. knocked ‘off and the burr rivets 


in. 
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. THE BRITISH ASSOCIATION. 


In Section G. (Engineering), at the 
meeting of the British Association which 
is being held at Edinburgh this week, the 
following was the Presidential Address, 
delivered by Prof. A. H. Gibson, D.Sc. 


NOTES ON WATER POWER DEVELOPMENT. 


The extent to which ‘the water powers of 
the world have been investigated and de- 
veloped during the past decade forms one 
of the striking engineering features of the 
period. Although falling or flowing water 
formed the earliest of the natural sources 
of energy to be utilised for industrial pur- 
poses, it is of interest to note that two- 
thirds of the water power at present in 
use has been developed within the last ten 
years. , = 

The urgent demand for energy to supply 
the abnormal requirements of the war 
period, combined with the world shortage 
of fuel, was responsible for an unprece- 


dented rate of development in most coun- 


tries with available water-power resources, 
and especially in those countries normally 
dependent on imported fuel. 

Thus in ‘rance some 850,000 
water horse-pawer has been put into 
commission since 1915, and the coun- 
try now has 1,600,000 horse-power 
under control, as compared with 750,000 
before the war. In Switzerland some 
600,000 horse-power has been developed 
since 1914, or is in course of construction, 
as compared with 880,000 horse-power be- 
fore the war. In Spain, where the pre- 
war output was 150,000 horse-power, the 
present output is 620,000 horse-power, and 
about 260,000 horse-power is now in 
course of development, while the Spanish 
Ministerio de Fomento is considering the 
development of some 2,000,000 horse-power 
to be delivered into a network of transmis- 
sion lines covering the industrial parts of 


the country. In Italy, schemes totalling}! 


about 300,000 horse-power are under way, 
and it is estimated that the total output 
will shortly amount to 2,000,000 horse- 
power. Japan, which only very recently 
began to investigate her water powers, 
has, since 1916, developed over 1,000,000 
horse-power, or almost 20 per cent. of her 
available resources. In Canada and the 
United States many large schemes have 
recently been brought into service, and 
some extremely large installations are now 
in course of construction or are projected. 
Thus the Queenston-Chippewa project on 
the Canadian side of the Niagara River 
is intended to develon some 500,000 horse- 
power, while a projected development of 
the St. Lawrence River will be capable of 
yielding 1,700,000 horse-power. In 
Canada the total development (2.3 million 
horse-power) in 1918 was almost three 
times as great as.in 1910. In the United 
States of America the development has in- 
creased from something under two million 
horse-power in 1901 to 5.3 millions in 
1908, and to nearly 10 millions in 1920. 


WORLD’S AVAILABLE WATER POWER. 
During the past few years much atten- 
tion has been paid to statistics of avail- 
able and developed water powers. In the 
case of developed powers, these are usually 
stated in terms of the capacity of the 
installed machinery. This machinery is 
in general only used to its full capacity 
over a portion of each day, although in 
many such cases water is available for 

providing continuous power if desired. 
Estimates of potential power are always 


to be accepted with considerable reserve. 


In order to make a reasonably accurate 
estimate, the run off from the catchment 
area and the variation in this run off 
from month to month and from year ty 
year, must be known, and it is only in 
comparatively rare cases that this infor- 


mation is as yet available. Moreover, 
there is as yet no standard basis on which 
potential power is computed. 

The power available fram a given 
stream during .the wet season is many 
times as great as during the dry season 
unless sufficient storage is available to 
equalise the flow throughout the year, 
and the cost of such storage would in 
general be prohibitive, even if it were 
physically possible to provide it. 

The United States Geological Survey 
takes the maximum useful flow of a 
stream as being that which may be guar- 
anteed during six months in each 
year. The minimum flow is taken as the 
averaze which can be guaranteed over the 
two driest consecutive seven-day periods 
in each year, along with the additional 
flow which may be obtained during this 
period by developing any available storage 
capacity in the upper waters of the 
stream. Estimates of potential power 
based on storage capacity are, however, 
subject to a wide margin of error owing 
to the limited data available, and in the 
following table the potential water power 
is estimated on the basis of the maximum 
flow as just defined, and in terms of con- 
tinuous twenty-four-hour power :— 


MILLIONS OF HorsE POWER., j 
e- 
i Available. veloped. 
Great Britain.........scssseses 0.9 0.2 


Candan seser scresssio seac Tis 23.0 3.281 
~ S PE 5 TN peee 
Re rica (East) ......03..- 

5 ae | » (South) ........ 
a Sh j , eSt)...esneoos 30.0 to 0.7 
ERER British Guiana........ 50.0° i 
5.9 8 | India and Ceylon 
SET New Zealand.......... 

fea Papua ......oescsesoeo 

Austria 6,0: EELEE REENERT 6.5 0.57 
Brazil oaa eaea ek wk oes 26.0 0.32 
Dutch East Indies ............ §.5 — 
France.....s.ssseseoossessseno 5.6 1.6 
Germany... .essesesseesseses.o 1.5 ` 0.75 
TOQlGUO 5 fee ccc svcd cece erences 4.0 1.02 

RORY E E 4.0 1.25 
Japan sc oseinwaeeecnueee nes s 8.0 1.5 
NOrWAay seeesesesessessosoccoo 7.5 1.25 
Russin ....esssosssosssesssecco 20.0 1.0 
Spain .06-66sawsdeiickanad ews 5.0 0.88 
Sweden ide ssa ass eis ceeds wee 6.2 1.2 
Switzerland ..........-....00. 4.0 1.4 
United States of America .... 28.0 9.8 


Adopting these figures it appears that 
the available horse-pawer of the world is 
of the order of two hundred millions, of 
which approximately twenty-five millions 
is at present developed or is in course of 
development. 


POWER AVAILABLE IN GREAT BRITAIN AND IN 
THE BRITISH EMPIRE. 


With the noteworthy exceptions of 
Canada and New Zealand, practically 
nothing had been done, prior to 1915, by 
any part of the British Empire, to de- 
velop or even systematically to investi- 
gate the possibilities of developing its 
water powers. It is true that a number 
of large installations had been constructed 
in India and Tasmania, but their aggre- 
gate output was relatively inconsiderable. 
Since then, however, there has been a 
general tendency to initiate such investi- 
gations, and at the present time these 
are being carried out with varying degrees 
of thoroughness in India, Ceylon, Austra- 
lia, South and East Africa, and British 
Guiana. While it is known that there 
is ample water power in Newfoundland, 
Nigeria, Rhodesia, Papua, and the Gold 
Coast, no very definite information is 
available, nor are any steps apparently 
being taken to obtain data in these coun- 
tries. The Water-power Committee of 
the Conioint Board of Scientific Socicties, 
which has been studving the state of in- 
vestigation and development throughout 

1 Inoluding projected extensions to plants now in 


operation. 
2 Projected but not yet constructed. 


January 25, 1918, 
list of 12? potential Scottish schemes, the capacity of 
which-he estimated, on a very conservative basis, at- 


Sept. 16, 1925. 


the Empire since 1917, has, however, 


come to the conclusion that its ttal | F 


available water-power resources arei at 


least equivalent to between 50 and' 70 | - 


million horse-power. Of the developed 
power in the Empire about 80 per cent. 
is in Canada. Throughout the remainder 
of its territories only about 700,000 horse- 
power is as yet developed, or only a little 
over 1 per cent. of the power available,” 
a figure which compares with about 24 
per cent. for the whole of Europe, ant 
21 per cent. for North America, including 
Canada and the U.S.A. These figures 
sufficiently indicate the relatively large 
scope for future development. a, 


POWER AVAILABLE IN GREAT BRITAIN, 


As might be anticipated, Scotland, 
with its comparatively high rainfall, 
mountainous area, and natural lochs, 
possesses relatively greater possibilities 
than the remainder of the United King- 
dom, and investigation has shown that it 
offers a number of comparatively large- 
schemes. Nine of the more immediately 
promising of those examined by the com- 
Ipittee have an average output ranging 
trom 7,000 to 40,000 continuous 24-hour 
horse-power, and an aggregate capacity 
of 183,000 horse-power, while in every 
case the estimated cost of construction is 
such that power could be developed at a 
cost appreciably. less than from a coal- 
fired station built and operated under 
present-day conditions. The aggregate 
output of the Scottish schemes brought 
before the notice of the committee, some 
of which, however, are not commercially 


feasible at the moment, is roughly 270,000 . 


continuous horse-power. 


In addition to these there are a vwery 
large number of other small schemes whi 
have not yet been investigated,’ and it is 
probably well within the mark to say that 
there are water-power sites in the country 
capable of developing the equivalent of 
400,000 continuous horse-power, or 
1,500,000 horse-power over a normal work- 
ing week, at least as cheaply as from a 
coal-fired installation. 

A number of attractive schemes are 
also available in North Wales, though 
these are in general more expensive than 
those in Scotland. 

Owing to the general flatness of the 
gradients, there are, except possibly 
around Dartmoor, no schemes of any large 
individual magnitude in England, but 
there are a large number of powers rang- 
ing from 100 to 1,000 horse-power which 
might be developed from river flow un 
controlled by storage. 

Investigations on-a few typical water- 
Sheds throughout England and Wales 
appear to show that the possible output 
averages approximately eight continuous 
horse-power per square mile of catchment 
area, which would be equivalent to an 
aggregate of about 450,000 horse-power. 
Although much of this potential output is 
not commercially feasible, it would give 
the equivalent of 500.000 horse-power over 


a normal working week if only 30 per cent. . 


of it were fully utilised. 

In the report recently issued by the Irish 
Sub-Committee of the Board of Trade 
Water Power Committee, it is estimated. 
that approximately 500.000 continuous 24- 
hour horse-power is commercially avail- 
able in Ireland, and that if utilised over 
a 48-hour working week, its capacity 
would be at least seven times as great as 
that of the engine power at present in- 


stalled in the couniry for industrial pur- | 


poses. 


l Ina paper read before the Royal Society of Arts on 
Mr. A. Newlands, M.ICE, gave a 


375,000 horse-power: 


. Serr. 16, 1921. 
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- It appears then that, although the water- | a successful conclusion, it is likely to 


power possibilities of the United Kingdom 
are small in comparison with those of 
some more favoured countries, they are by 
no meang so negligible as is commonly 
supposed, even in comparison with the 
present industrial steam-power resources 
of the country. 

_ The capacity of the fuel power plants 
installed for industrial and public utility 
services in the United Kingdom in 1907 
was approximately 9.8 million horse- 
power. Allowing for an increase of 15 
per cent. since then, and an average load 
factor of 35 per cent., this is equivalent 
to 32,000 million horse-power hours per 
annum, or to a continuous 24-hour output 
of only 3.7 million horse-power. 

According to Sir. Dugald Clerk, the 
average consumption of coal per horse- 

wer hour in this country is about 3.9 
b., which, on the above basis, would in- 
volve a total annual consumption of 55 
million tons for industrial purposes, not 
including railways or steamships. This 
figure is in substantial agreement with the 
_ estimate of 60 million tons made for fac- 

tory consumption in 1913 by the Coal Con- 
servation Committee of the Ministry of 
Reconstruction, since this latter figure 
also includes coal used for heating and 
_ other manufacturing processes in factories. 

Adopting this figure of 32,000 million 
horse-power hours as the annual demand 
for power for industrial purposes, it 
appears that the inland water-power re- 
sources of the United Kingdom are cap- 
able of supplying about 27 per cent. of 
this, a proportion which, in such an in- 
dtstrial country as our own, is somewhat 
surprisingly large. 

-Many of the small powers would be well 
adapted for linking up, as automatic or 
semi-automatic stations, into a general 
` network of electricity supply, or for aug- 
menting the output of municipal supply 
. works, as has been done so successfully, 

for example, at Chester, Worcester, and 
Salisbury. 

The development of the many small 
schemes available in the Scottish High- 
lands would probably have a great ¢ffect 
on the social life of the community. It 
would go far towards reviving and ex- 
tending those small local industries which 
should form an essential feature of the 
ideal rural township. Commercially, such 
undertakings may appear to be of small 
importance, but as a factor in promoting 
the welfare of the State, economical and 
Politica}, their influence can hardly be 
over-estimated. 

Some of the larger schemes in Scotland 
would lend themselves admirably to 
transmission to its industrial districts, 
‘while others, in close vicinity to the sea- 
board, would appear to be well adapted 
for supplying chemical, or electro-phvsi- 
cal, or metallurgical processes. 

There is a probability that at least two 
of these schemes will be developed in the 
near future. One of these—the Lochaber 
scheme—is capable of developing some 
72,000 continuous horse-pqwer, which is 
to be utilised largely in the manufacture 
of aluminium. It is irfteresting to ncte 
that when this scheme is completed, the 
British Aluminium Corporation will have, 


with their station at Kinlochleven, an 
average continuous output of over 


100,000 horse-powet, and a maximum 
capacity of almost 140,000 horse-power. 
The second—the scheme of the Gram- 
pian Power Company—is intended ulti- 
mately to develop upwards of 40,000 con- 
tinuous horse-power, which it is proposed 
ra largely for general industrial pur- 


es. 
Should this latter scheme be carried to 
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give an impetus to large-scale water-power 
development in Scotland. Its successful 
operation would certainly lead to the de- 
velopnient of others of the same type, 
which would help to provide a much- 
needed home training ground for British 
hydro-electric engineers. 

While this is admittedly an inoppor- 
tune moment to suggest anything in the 
nature of State co-operation in such de- 
velopments, it may be pointed out that 
many of the Scottish powers in particular 
occur in sparsely populated districts, and 
that, although they would ultimately 
become remanerative, the difficulty of 
raising the capital necessary for their 
development is great. -In view of their 
direct and indirect advantage to thecom- 
munity, it would appear not unreason- 
able to advocate that financial assistance 
should be granted by the State in the 
earlier stages of such developments. If 
such assistance, say. in the form of a 
loan maturing after a period of ten or 
fifteen years, could be granted, it would 


certainly give an immediate impetus to 


the development of water-power in this 
country. . 
. CONSERVATION. 

The importance of water-power develop- 
ment from tho point of view of conserva- 
tion of natural resources requires no em- 
phasis. When the value of coal purely 
as a chemical asset, or as a factor in the 
manufacture of such materials as iron and 
steel, cement, etc., is considered, its use 
as a fuel for power purposes, when any 
other equally cheap source of energy is 
available, would appear, indeed, to be un- 
justifiable. 

The consumption of coal in the best 
modern steam plant of large size, giving 
continuous output, weuld be about nine 
tons per horse-power year, and on this 
basis the world’s available water power 
if utilised would be equivalent to some 
1,800,000,000 tons of coal per annum. The 
world’s output of coal in 1913 was approxi- 
mately 1,200,000,000 tons, of which about 
500,000,000 tons were used for indus- 
trial power purposes, so that on this basis 
55,000,000 continuous water horse-power 
would be equivalent to the world’s indus- 
trial energy at that date. 

Not only does the use. of water-power 
lead to a direct conservation of fuel re- 
sources, but it also serves to a notable 
degree to conserve man power. To take an 
extreme example, each of the 40,000 horse- 
power units now being installed at Niagara 
Falls will require for operation two men 
per shift. It is estimated that to produce 
tho same power from a series of small fac. 
tory steam plants, over eight hundred men 
would be required to mine, hoist, screen, 


load, transport by rail, unload, and fire 


under boilers the coal required, while, if 
account be taken of the additional labour 
involved in horse transport, wear and tear 
of roads and of railroad tracks and roll- 
ing stock, the number would be consider- 
ably increased. 


USES OF HYDRO-ELECTRIC ENERGY. 


While a large proportion of the energy 
developed from watcr-power is utilised for 
industrial purposes and for lighting. 


| power, and traction, an increasing propor- 
tion is being used for electro-chemical and 


electro-metallurgical processes. It is 
probable indeed that we are only on the 
threshold of developments in electro- 
chemistry, and that the future demand for 
energy for such processes will be extremely 
large. 

In Norway the electro-chemical industry 


absorbed 770,000 horse-power in 1918, or 


approximately 75 per cent. of the tota’ 


lines. 


output, as compared with 1,500 hors- 
power in 1910. Of this some. 400,000 
horse-power was utilised in nitrogen fixa- 
tion alone. 

The production of electric steel in the. 
U.S.A. increased from 13,700 tons in 1909 
to 24,000 tons in 1914,and to 511,000 tons 
in 1918, this latter quantity absorbing 300 
million kw. hours, equivalent to almost 
400,000 continuous horse-power. 

' In Canada, in 1918, the pulp and paper 
industry absorbed 450,000 thorse-power, or 
20 per cent. of the total, while the out. 
put of central electric stations amounted 
to 70 per.cent. of the total. 

. The electrification, on a large scale, of 
trunk line railways is also a probability 
in the not distant future. In the U.S.A. 
650 miles of the main line of the Chicago, 
Milwaukee, and St. Paul Railway, com- 
prising 850 miles of track, have been elec- 
trified, the power for operation being ob- 
tained from hydro-electric stations. Iu 
France much of the track of the Compagnie 
du Midi in the region of the Pyrenees has 
been electrified with the aid of water 
power ; ‘much of the Swiss railway system 
has been electrified; and the electrifica- 
tion of many other trunk lines on the 
European continent is at present under 
consideration. 

Quite apart from the prokable huge de- 
mand in the distant future for energy for 
the manufacture of artificial fertilisers by 
scme system of nitrogen fixation, agricul- 
ture would appear to offer°a promising 
field for the use of hydro-electric power. 

Much energy is now being utilised in the 
U.S.A. for. purely agricultural purposes. 
In California, for example, there is in 
effect one vast system of electrical supply 
extending over a distance of 800 miles with 
7,200 miles of high-tension transmission 
This is fed from 75 hydro-electric 
stations. interconnected with 47 steam 
plants, to give a total output of 785,000 
horse-power. A further group of 13 hydro- 
electric schemes now under construction 
will add another 520,000 horse-power. A 
large proportion of this power is used in 
agriculture, and a census in 1915 showed 
that electric motors equivalent to over 
190,000 horse-power were installed on Cali- 
fornian farms. The Californian rice 
industry is almost wholly _ depen- 
dent on irrigation made possible by 
electric pumping, while most of the 
mechanical processes involved in farming 
are being performed by electric power. 

There can be little doubt that the 
economic development of many of our 
tropical dependencies is bound up in the 
development of their water-power Te 
sources. Not only would this enable rail- 
roads to be operated, irrigation schemes 
to be developed, and mineral deposits to 
be mined and worked, but it would go far 
to solve the black labour problem, which 
promises to be one of some difficulty in 
the near future. 7 

While those outlets for electrical energy 
which are now in sight promise to absorb 
all the energy which can be cheaply 
developed for many years to come, there 
are many other probable directions .1n 
which cheap energy would find a new and 
profitable outlet. Among these may be 
mentioned the purification of municipal 
water supplies; the sterilisation of sew- 
age; the dehydration of food products ; 
and the preservation of timber. 


SCOPE FOR FUTURE WATER-POWER 
DEVELOPMENT. 

The figures already quoted indicate that 
the scope for inland water-power 
development throughout the world, and 
more particularly throughout the British 
Empire, is likely to be large for many 


years to come, andit is gratifying to know 
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that British engineers are prepared to play 
a large part in such development work. — 

The utilisation of this water power 1s 
likely to give rise to some economic 
problems of interest and importance. 
When industrial conditions have again 
become stabilised, the competitive ability 
of the various nations will depend largely 
on economy in thé application of energy 
to production and transportation, and the 

ssession of cheap water power is likely 
argely to counterbalance the possession 
of such resources as coal and iron as a 
measure of the industrial capacity of a 
nation. 

While it is probably true in industrial 
communities that the most attractive 
water-power. schemes have already 
received attention, many of those avail- 
able in countries which have hitherto 
been non-industrial are capable of 
extremely cheap development and will 
certainly be utilised as soon as a market 
for their output can be assured. 

It is in such countries that the result 
of these developments is likely to be most 
marked, and will require most careful 
consideration. Thus the hydro-electric 
survey of India now being carried out by 
the Indian Government indicates that 
very large water-power resources are 
available in the country, and that, al- 
though a few large schemes have been 
or are being developed, the resources of 
the country are practically untouched. 
There can he little doubt that in the 
course of time a large amount of cheap 
energy will be available in India for use 
in industrial processes, and as the 
country possesses a large and prolific 
population readily trained to mechanical 
and industrial processes, alopg with 
ample supplies of raw material for many 
such processes, all the conditions would 
appear to be favourable for its. entry into 
the rank of manufacturing and indus- 
trial nations. 


MODERN TENDENCIES IN WATER-POWER 

DEVELOPMENT. 

_ The large amount of attention whic 
has been concentrated on the various 
aspects of water-power development dur- 
ing the past ten years has been respon- 
sible for great modifications and improve- 
ments in the design, arrangement, and 
construction of the plant. 

Broadly speaking, these have been in 
the direction of increasing the size, capa- 
city, reliability, and efficiency of indi- 
vidual units; of improving: the design of 
the turbine setting and of the head and 
tail works; of increasing the rotative 
speed of low head turbines; of detailed 
modifications in the reaction type of tur- 
bine to enable it to operate under higher 
heads than have hitherto been considered 
feasible; and of increasing the voltage 
utilised in transmission. 

The .capacity of individual units has 
been increased rapidly during recent 
years, and at the present.time units hav- 
ing a maximum capacity of 55,000 horse- 
power under a head of 305 feet are being 
installed in the Queenston-Chippewa pro- 
ject at. Niagara, while units of 100,000 

orse-power are projected for an exten- 
sion of the same plant. 

These modern high-power turbines are 
usually of the vertical shaft, single-runner 
type, with the weight of the shaft, run- 
ner, and generator carried from a single 
thrust bearing of the Michell type. This 
type lends itself to a simple and efficient 

_ form of setting, while the friction losses 
in the turbine are extremely low. As a 

result of careful overall design it has 

been found possible to build units of this 
type having an efficiency of approximately 

93 per cent. 
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One of the great drawbacks of the low 
head turbine in the past has been its 
relatively slow speed of rotation, which 
necessitated either a slow speed, and con- 
sequently costly generator, or expensive 
gearing. As a result of experiment it 
has, however, been possible so to modify 
the form of the runner as greatly to in- 
crease the speed of rotation under a given 
head without seriously reducing the 
efficiency. 


Investigations in this direction are still 
in progress, and profnise to give rise to 
important results. At the present time, 
however, turbines are in existence which 
are capable of working efficiently at 
speeds at least five times as great as 
would have been thought feasible ten 
years ago. 

The non-provision of a suitable pipe 
line has, until recent years, tended to 
retard the development of plants for very 
high heads. Under such heads the neces- 
sary wall thickness, even with a moderate 
pipe diameter, becomes too great to per- 
mit of the use of riveted *oints. Recent 
developments in electric welding and 
oxy-acetylene welding have, however, ren- 
dered it possible to construct suitable 
welded pipes, and by their aid, and by 
the use of solid-drawn steel pipes in ex- 
treme cases, it has been found possible to 
harness some very high falls. The highest 
as yet utilised is at the Fully installation 
in Switzerland. Here the working head 
is 5,412 feet, corresponding to a working 
pressure of 2,360 lb. sq. in. ‘The pipe 
line is 19.7 in. in diameter and 1% in. 
thick at its lower end, and each of the 
three Pelton wheels in the power-house 
develops 3,000 horse-power, with an eff- 
ciency of 82 per cent 


Until comparatively recently the Pel- 
ton wheel was looked upon as the only 
practicable turbine for high heads, and 
the use of the Francis turbine was re- 
stricted to heads below about 400 feet, 
This was due partly to the fact that a 
reaction turbine of comparatively small 
dimensions gives a large output under a 
high head, and except in turbines of com- 
paratively large power the water passages 
become very small, and the friction losses 
in consequence large. 

A further and more important reason 
for the general choice of the Pelton wheel 
for high heads was the fact that in the 
earlier Francis turbines, when operating 
under heads involving high speeds of 
water flow, corrosion of the runner was 
very serious. This corrosion is now gener- 
ally attributed to the liberation of air 
containing nascent oxygen, at points 
where eddy formation causes regions of 
low pressure. Careful design of the vanes 
has enabled this to be largely prevented 
in modern runners, and in consequence 
the field of useful application of the 
Francis turbine has been extended until, 
at present turbines of this type are oper- 
ating successfully under a head of 850 
feet, and this limit will probably be ex- 
ceeded in the near future. 


The great increase in all constructional 
costs since 1914 has increased the cost of 
the average hydro-electric plant by some- 
thing of the order of 150 per cent., and 
since the cost of energy produced hy such 
a plant is mainly due to fixed charges 
on the capital expenditure, this cost has 
gone up in an even greater proportion 
owing to the higher interest charges now 
demanded, 


It is true that the same increased cost 
applies within narrow limits to the out- 
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about 25s., per ton is much the same as 
before the war. 

The fact remains,+ however, that a 
newly constructed hydro-electric plant has 
often to compete in the market with a 
steam plant built in pre-war days whose 
standing charges are comparatively low, 
and in order to enable it to do so with 
success the constructional cost must often’ 
be reduced to a minimum compatible 
with safe and efficient operation. With 
this in view many modifications in design 
and construction have been introduced in 
recent plants, but there would still 
appear to be ample scope for investiga- 
tion into the possibility of reducing the 
first cost by modifying many of the details 
of design and methods pf construction now 
in common use. eee 

Among reczilt modifications in this direc- 
tion may be mentioned :— l 

1. Tho elimination of the dam in 
storage schemes in which natural lochs or 
reservoirs are utilised, this water level 
being drawn down in times of drought in- 
stead of being raised in times of flood. 
This reduces the cost of construction 
appreciably in favourable circumstances, 
and eliminates the necessity for paying 
compensation for flooding of the land sur- 
rounding the reservoir. 

2, The substitution, where feasible, of 
rockfill dams for those of masonry or 
monolithic concrete. l 

3. The introduction of outdoor installa- 
tions with the minimum of power-house 
construction. 

4. The simplification of the power plant. 

Some progress has already been made in 
these directions, and it is probable that 
experience based on recent installations 
and experimental investigations will er- 
able considerable further progress to be 
made. 


RESEARCH IN HYDRO-ELECTRIC PROBLEMS. 


There are few branches of engineering 
in which research is more urgently re- 
quired and in which it might be more 
directly useful. 

Among the many questions still requir- 
ing investigation on the civil and 
mechanical side may be mentioned :—' 

1. Turbines.—Investigation of turbine 
corrosion as affected by the material and 
shape of the vanes. 

Effect of erosion due to sand and silt. 

Resistance to erosion offered by different 
materials and coatings. 

Bucket design in low head high-speed 
turbines. 

Draft tube design. 

Investigation of the directions and 
velocities of flow in modern types of high- 
speed turbines. S i 

Investigation of the degree of guidance 
as affected by the number of guide and 
ranuer vanes. 

2. Conduits and Pressure Tunnels. — 
The design of large pipe lines under low 
heads with the view of reducing tha weight 
of metal. The investigation of antı- 
corrosive coatings, so as to reduce the 
necessity for additional wall thickness to 
allow for corrosion. 

Methods of strengthening large. thin- 
walled pipes against bending and against 
external pressures. l 

Methods of lining open canals and cf 
boring and lining pressure tunnels, 

Effects of curvature.in a canal or tunnel. 

5. Dams.—Most efficient methods of 
construction and best form of section 
especially for rockfill and earthen dams. 
Best methods of producing water tight- 
ness. 

4. Run-off Data.—Since the possibility 


put from every steam plant erected since ; of designing an installation to develop the 
the war, and the relative position of the | available power efficiently and economically 


two types of power plant with coal at 


depends \iny many cases essentially on 


N 
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value. 
from stream gaugings or fran rainfall and 


by far the more reliable. For a reason- 


ì period of years, and at the present moment 
| such data is available only in very few 
"cases. 7 

Where accurate rainfall and evaporation 
records are available, it is possible to ob- 
tain what is often a sufficiently close ap- 


proximation to the run-off, but even rain- 


fall records are not generally at hand 
where they are most reqaired, and even in 
a district where such records ure avail- 
able, they are usually confined to easily 
accessible points, and are seldom extended 
to the higher levels of a catchment area 
where the rainfall is greatest. Even 
throughout the United Kingdom our 
knowledge of the rainfall at elevations cx- 
ceeding 500 ft. is not satisfactory, and 
little definite is known concerning that at 
- elevations exceeding 1,000 ft. 

In this country evaporation may account 
for between 20 and 50 per cent. of the 
annual rainfall, depending on the physical 
characteristics of the site, its exposure, 
mean temperature, and the type of sur- 
face covering. In some countries evapora- 
tion may account for anything up to 100 
per cent. of the rainfall. As yet, how- 
ever, few records are available as to the 
effect of the many variables involved. An 
Investigation devoted to the question of 
evaporation from water surfaces and 
from surfaces covered with bare soil and 

. with vatious crops, under different condi- 
tions of wind, exposure, and mean tem- 
perature, would appear to be urgently 
needed. If this could be combined with 
an extension of Vermeulle’s investigation 
into the relationship between rainfall. 
evaporation, and run-off on watersheds of 
a few characteristic types, it would do 
much towards enabling an accurate esti- 
mate of the .water-power possibilities of 
any given site to be predetermined. 
rahi more useful results would follow 
the initiation of a systematic scheme of 
Sauging applied to all streams affording 
potential power sites. - ‘ 
p mong other questions which are ripe 
or investigation may be mentioned :— 

1. The combined operation of steam and 
water-power plants to give maximum all- 
round efficiency. 

2, The relative advantages of high volt 
ave D.C. and A.C. Aaea and trans- 
mission for short distances. 

5.: The operation of automatic and semi- 
automatic generating stations. 


! TIDAL POWER. 


question of tidal power has re- 
- much attention during the last few 
‘rats. In this country it has been con- 
sidered by the Water Power Resources 
Smmittee of the Board of Trade, who 
ave Issued a special tidal-power report 
fang more particularly with a sug- 
Rested scheme on the Severn. The out- 
ae of a specific scheme on ‘the same 
T Naty was: published by the Ministry of 
tansport towards the end of 1920. 

ua France a special commission has 
een appointed by the Ministry of Public 
Yorks to consider the development of 
power, and it has been decided to 
ita a 5,000-kw. experimental plant on 
= coast of Brittany. With the view of 
neouragingg research the Government 
Proposes to grant concessions, where re- 


The 


ceived 
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she accuracy of the run-off data available, 
the possession of accurate data extending 
over a long series of years is of great 


While such data may be obtained either 
evaporation records, the former method is 


able degree of accuracy, however, records 
must be available extending over a lony 


97 
OET E S E E E SE ES ESTE E ESE ETA 


Many of the hydraulic, mechanical, 
and electrical problems involved are com- 
paratively new, and there is little prac- 
tical experience to serve as' a basis of 
their solution. i 

Among these may be mentioned :— 

1. The most advantageous cycle of 
operations as regards working 
periods, mean head, and variations 
of head. 

2. The methods of control and of sluice- 
gate operation. 

3. Effect of changes of level due to 

wind or waves. 

. The best form of turbine and setting 
and the most economical turbine 
capacity. 

5. The possibilities of undue corrosion 
of turbine parts in salt water. 

6. The best method of operation ; con- 

7 

8 


quired, for the laying down of additional 
installations. | 

The tidal rise and fall around our 
coasts represents an enormous amount of 
energy, as may be exemplified by the fact 
that the power obtainable from the sug- 
gested Severn installation alone, for a 
period of eight hours daily throughout the 
year, would be of the order of 450,000 
horse-power, 

Many suggestions for utilising the tides 
by the use of current motors, float-oper- 
ated air compressors, and the like have 
been made, but the only practicable 
means of utilising tidal energy on any 
large scale would appear to involve the 
provision of one or more dams, impound- 
ing the water in tidal basins, and the use 
of the impounded water to drive turbines. 

The energy thus rendered available is, 
however, intermittent; the average work- 
ing head is low, and varies daily within 
very wide limits, while the maximum 
daily output varies widely as between 
spring and neap tides. 

If some electro-chemical or electro- 
physical process were available, capable 
of utilising an intermittent energy sup- 
ply subject to. variations of this kind, the 
value of tidal power would. be greatly 
increased. At the moment, however, no 
such process is commercially available, 
and in order to utilise any isolated tidal 
scheme for normal industrial application 
it is necessary to provide means for con- 
verting the variable output into a con- 
tinuous supply constant throughout the 
normal working period. 

Various schemes have been suggested 
for obtaining a continuous output by the 
co-ordinated operation of two or more. 
tidal basins separated from each other 
and from the sea by dams with appro- 
priate sluice gates. This method, how- 
ever, can only get over the difficulty of 
equalising the outputs of spring and neap 
tides if it be arranged that the maximum 
rate of output is that governed by the 
working head at the lowest neap tide, in 
which case only a small fraction of the 
available energy is utilised. 

When a single tidal basin is used, it is 
necessary to provide some storage sys- 
tem to absorb a portion of the energy 
during the daily and fortnightly periods 
of maximum output, and for this purpose 
the most promising method at the mo- 
ment appears to involve the use of an 
auxiliary high-level reservoir into which 
water is pumped when excess energy is 
available, to be used to drive secondary 
turbines as required. It is, however, pos- 
sible that better methods may be devised. 
Storage by the use of electrically heated 
boilers has been suggested, and the whole 
field of storage is one which would prob- 
ably well repay investigation. 

If a sufficiently extensive electrical net- 
work were available, linking up a num- 
ber of large steam and inland water-power 
stations, a tidal power scheme might 
readily be connected into such a network 
without any storage being necessary, and 
this would appear to be a possibility 
which should not be overlooked in the 
case of our own country. | 

Investigation Necessary.—A tidal power 
project on any large scale involves a 
number of special problems for the satis- 
factory solution of which our present data 
is inadequate. 

Thus the effect of a barrage on the 
silting of a large estuary, and the exact 
effect on the level in the estuary and in 
the tidal basin at any given time can only 
be determined by experiment, either on 
a small installation or preferably on a 
model of the large scheme. 
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stant or variable speed. 
Whether the generators shall be 
geared or direct driven. 
. Whether generation shall be by 
direct or alternating current. 

The questions of interference with 
navigation and with fisheries; of utilising 
the dam for rail or road transport across 
the estuary; and, above all, economic 
questions connected with the cost of pro- 
duction, and the disposal of the output 
‘of such an installation, also require the 
most careful consideration before a 
scheme of any magnitude can be em- 
barked upon with assurance of success. 

In view of the magnitude of the in- 
terests inyolved, and of the fact that 
rough preliminary estimates indicate that 
to-day current, even for an ordinary in- 
dustrial load, could be supplied from 
such an installation at a price lower than 
from a steam generating station giving 
the same output with coal at its present 
price, it would appear desirable that these 
problems should receive adequate investi- 
gation at an early date. 

As a result of representations made by 
the Water Power Committee of the Board 
of Trade, I understand that it has now 
been decided to initiate a Chair of Hydro- 
Electric Engineering in some one univer- 
sity, and it is greatly to be hoped that 
funds may be available to enable the 
necessary laboratory to: be designed and 
equipped on a scale commensurate with 
the importance of the work which it 
would be required to undertake. 
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Hair Washes.—According to a patent by 
Mr. B. P. Healy, Sea Park, Skerries, Co. 
Dublin, a hair tonic consists of the following 
ingredients, preferably in the proportions 
stated :—10 grains of salicylic acid, 1 oz. each 
of tincture of faborandi or its active principle 
pilocarpine, tincture of capsicum and spirits 
of camphor. Ten drops of essence of rose or 
other perfume may be added and a diluent, 
for example 1 oz. of rectified spirit. Another 
natented by Mr. F. Bratly, 109, Russell 
Street, Derby; is made by simmering 6 oz. of 
bay leaves, 6 oz. of bay berries, 4 oz. of 
borax, and a quantity of lavender in half a 
gallon of water until the quantity is reduced 
to two pints. 


Smoke Rings.—Practically everybody can 
make ‘‘smoke rings’’ with a cigarette—or a 
big gun—but an aeroplane is needed to make 
them a mile or two in diameter. On Saturday 
evening, says a writer in the Westminster 
GazettessI watched an airman over Hendon 
amusing himself in decorating the sky with 
half a dozen gigantic rings by leaving a trait 
of white smoke in complete circles, which kept 
their formation for a considerable time, owing 
to the absence of wind. The machine, evi- 
dently a small one, was at euch a height that 
it was unheard, and at first barely visible, 
and watching the opparon! y spontaneous de- 
velopment of a new kind of cloud gave mea 
rather uncanny sensation. 
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SCIENTIFIC SOCIETIES. 
ROYAL METEOROLOGICAL 
SOCIETY. 


A meeting of the Society was held on 
Wednesday, the 7th inst., in the Natural 
Philosophy Department of the University, 
Edinburgh, Mr. R. H. Hooker, M.A., 
President, in the chair. 

Upon the amalgamation of the Scottish 
Meteorological Society with the Royal 
Meteorological Society, which took place 
at the beginning of the present year, it 
was arranged to hold periodic meetings 


at Scottish centres in addition to those J.P 


held regularly in London. The visit of 
the British Association to Edinburgh, 
when many of the Society’s Fellows from 
both north and south of the Border are 
in the town, has rendered the present .a 


fitting opportunity for the first meeting |. 


to be held in this city. 

On the previous day (September 6) 2n 
excursion was arranged to Eskdalemuir 
Observatory, Langholm, through the 
courtesy of the Director of the Meteoro- 
logical Office, when some twenty Fellows 
made the trip there by motor charabanc. 
During the present week an exhibition of 
meteorological diagrams and photographs, 
kindly lent by the Meteorological Office, 
Dr. Vaughan Cornish, Mr. G. A. Clarke 
and others, arranged jointly by the Royal 
Meteorological Society and by the British 
Association, is open to members of the 
two Institutions. ý 

The following papers were read at the 
meeting on Wednesday afternoon. and 
abstracts of the same are appended :— 


1. “The Functions of a Scientific 
Society, with special reference to 
Meteorology.” By R. H. Hooker, M.A., 
President. 


The increase_in Government institu- 


tions undertaking original scientific in- 


vestigations of a kind formerly carried 
out by individuals may have led some 
persons to think that scientific societies 
had been shorn of some of their activities. 
The recent amalgamation of the Royal 
and ‘Scottish Meteorological Societies 
might at first appear to curtail the oppor- 
tunities of Scottish Fellows for meeting 
their colleagues ; but the present session 
in Edinburgh was intended to be the fore- 
runner of others. But, besides this, there 
seemed to be no adequate reason why 
Scottish Fellows should not continue to 
hold meetings in Edinburgh as hereto- 
fore; indeed, Mr. Hooker considered it 
would be an advantage if local meetings 
were held at any centre where there were 
a sufficient number of Fellows withi 
reach. i 

2. “ Meteorology in Medicine; with 
special reference to the Occurrences of 
Malaria in Scotland.” By Angus Mac- 
donald, O.B.E., M.D. 

After brief reference to primitive con- 
ceptions and superstitions and a general 
consideration of the meteorological as- 
sociations with disease hitherto studied, 
the author asserts that the fundamental 
meteorological factor influencing~ biologi- 
cal reactions is temperature. This in- 
fluence is universal in its application to 
organic life in its beginnings and con- 
tinuity, and has specific implication in 
the production of disease. The rôle of 
temperature in the manufacture of 
diseases due to the parasitic protozoa is 
exemvlified in a consideration of the 
temperature limitations of the develop- 
ment of the sexual phase of ‘the plas- 
modia of malaria in the anopheline 
mosquito. In illustration, the history of 
the occurrence of malaria (ague) in Scot- 
land is studied; and in the temperature 
conditions that have prevailed since early 


Sure, amongst other qualities, continuity 
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in the eighteenth century the possibility 
of the occasional occurrence of malaria is 
indicated. Actual recorded outbreaks are 
shown to coincide with abnormal high 
temperature over several months in con- 
secutive years. Wars have been the main 
factor in the introduction of malaria in- 
fection, which is powerless to establish 
the disease endemic in Scotland, and will 
produce an outbreak only when importa- 
tion in large volume coincides with a mean 
temperature of 60 deg. F. continued over 
a period—an event of rare occurrence. 


ő. “Some Notes on Meteorology in 
By C. J. P. Cave, M.A., 


W ar-time.”’ 


4. “ On the Diurnal Variation of Atmo- 
spheric Pressure at Castle O’er and Esk- 
dalemuir Observatory, Dumfriesshire.” 
By Dr. A. Crichton Mitchell, F.R.S.E., 
Superintendent, Eskdalemuir Observa- 
tory. : - 

The hourly values of atmospheric pres- 
sure recorded at Eskdalemuir Otservatory 
during the ten years 1911-20 have recently 
been reduced, and the results are being 
prepared for publication. Meanwhile, a 
comparison of those results with those ob- 
tained by Dr. ©. Chree from the Castle 
O’er barograph records during 1902-8 
show very considerable differences, 
although the stations are close together. 
The paper details these differences and 
atiempts to explain them as being due 
to unsuitable exposure of the Castle O’er 
instrument and to its imperfect tempera- 
ture compensation. 

5. “The Natural Tendency towards 
Symmetry of Motion and its Application 
as a Principle of Meteorology.” By Dr. 
S. Fujiwhara of the Central Meteorologi- 
cal Observatory, Tokio. 

The author put forward the principle 
of tendency towards symmetry in such a 
form that “any revolving system in 
nature tends towards symmetry within 
the limit of its freedom.” Then he got a 
theorem as a special case that “ When any 
revolving .fluid -lies near to a plane 
boundary its axis tends to become normal 
to that boundary.” By experiments and 
observations and by using the results ob- 
tained by many meteorologists, he ob- 
tained, many actual examples supporting 
the above principle, and synthetically he 
concluded the universal existence of the 
above proposition. He suggested that the 
present principle must be derivable from 
the greater one, “The principle of 
equality,” just as are the cases of the 
second law of thermodynamics and the 
principle of equipartition of energy. 


NORTH MIDDLESEX WIRELESS 

CLUB. 

The seventy-third meeting of the club 
was held at Shaftesbury Hall, Bowes 
Park, N., on September 7, and was well 
attended. After half an hour’s Morse code 
practice, the chair was taken by the presi- 
dent, Mr. A. G. Arthur, who called on 
Mr. A. J. Dixon, to give an address on 
the “Construction and Maintenance of 
Accumulators.’’ 

Commencing by describing the early 


types of secondary batteries, Mr. Dixon |. 


mentioned that the modern cell repre- 
sented an improvement in construction 
and design only, the principles involved 
being the same as in the older types. The 
efforts of manufacturers had been directed 
towards producing a plate that would in- 


af paste and freedom from distortion. By 
the courtesy of the Edison-Swan Electric 
Co., Ltd., of Ponders End, the- lecturer 
was able to show specimens of the latest 
advance in grid construction made by this 


Lister as President on 


-Sepr. 16, 1921. ` 


spection, together with some finished 
plates, kindly loaned to him for the pur- 
pose. He also showed examples of the |- 
complete battery, explaining the salient |‘ 
points of the different types on the f 
market, 

Regarding the maintenance of accumu F 
lators, Mr. Dixon gave a number of use- F- 
ful hints, pointing out the importance of f- 
using pure acid and distilled water in | 
making up the electrolyte. This, he said, 
was a point very often overlooked by 
amateurs, but made a great difference to f 
the life of the cell. Such matters as the | 
correct way to charge a battery, the treat- 
ment of sulphated plates, the prevention 
of corrosion on terminals, etc., were all 
touched on in turn, and a number of 
questions put by members were answered 
to their satisfaction. The chairman hed a 
few remarks to make, and a vote of thanks 
was propesed by the ~ secretary, and 
seconded by Mr. Midworth, and carried 
with enthusiasm. 

Before the meeting broke up, Mr. Evans į 
exhibited a beautiful example of instru- | 
ment work, known as a valve bridge, for 1 
use with a Morse inker. i i 
plained, was one of the only two in exist- } 
ence. 
It is proposed to hold an exhibition of 
apparatus and sale oi members’ surpl 
stock on September 21. ma 
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SCIENTIFIC NEWS. 


ef} Se 


The Council of the British Association 
have accepted an invitation from the Town 
Council of Liverpool for the Association to 
visit that city in 1923. The Association 
met in the Mersey capital in the years 
1837, 1854, 1870, and 1896, with Lord 
the last-named 
occasion. The meeting next year will be at 
Hull, with Prof. C. S. Sherrington, 
President of the Royal Society, and a dis- 
tinguished authority on physiology, as 
President, and the Council have agreed 
that the assembly in 1924 shall be in 
Toronto, Canada. 


In compliment to the British Associa- 
tion the authorities of Edinburgh Univer- 
sity have conferred the honorary degree of 
Doctor of Laws upon the following Asso- 
ciation members: Professor Arrhenius, 
Director of the Physico-chemical Depart 
ment of the Nobel Institute, Stockholm; 
Professor Kapteyn, Professor of Astro- 
nomy, Groningen ; Professor Krogh, Nobel 
Laureate Professor of Physiology, Copen- - 
hagen ; Dr. Irving Langmuir, Schenectady, 
New York ; Sir Oliver Lodge, ex-Principal 
of the University of Birmingham; Sir 
Wm. Ridgeway, Professor of Archeology, 
Cambridge ; Sir Edward Thorpe, President 
of the British Association ; Professor Val- 
terra, Professor of Mathematical Physics, 
Rome; and Professor R. W. Wood, Pro- 
fessor of Experimental Physics, Johns 
Hopkins University, Baltimore. 


Dr. William S. Nicholas, manufactur- 
ing chemist and chairman of the Board of 
the Allied Chemical and Dye Corporation, 
speaking before the annual meeting of 
the American Chemical Society at New 
York, said that chemists of his company 
had succeeded in solving the German 
secret of making nitrogen products from 
nitrogen in the air. 

Dr. Henry Woodward, LL.D., F.R.S., 
late Keeper of Zoology at the British 
Museum (Natural History), died on Sep- 
tember 6 at his house at Bushey, Herts. 


firm, and he passed these round for in-| He was born )at)Norwich on November 24, 
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1832, the fifth son of Samuel Woodward, 
a geologist and antiquary. At the age of 
fourteen he went to live with his brother, 


S Dr. S. P. Woodward, who had been ap- 


pointed Professor of Natural History at 
the Cirencester Royal Agricultural Col- 
lege. After three years, passed chiefly in 
studying geology and natural history, 
Henry went with his brother to London, 
as the latter had obtained an appointment 
at. the British Museum. On his final re- 


‘| firement, in 1904, he had served in the 


Museum for forty-six years. In 1873 he 
became a Fellow of the Royal Socicty ; he 
was an Hon. LL.D. of St. Andrews, Mur- 
chison Medallist and President of the Geo- 
logical Society, President of the Geo- 
logical Section of the British Association 
at. Manchester in 1887, President of the 
Palwontographical Society, and of the 
Royal Microscopical Society, and Vice- 
President of the Zoological Society. 

Interesting results have been obtained 
by the Norwegian Expedition to Nova 
Zembla, which has now returned home. 
Traces of land vegetation and fresh-water 
fish, dating from the later Devonian Age, 
were found, and twelve ocean level marks 
subsequent to the Glacial Age. Sea-shells 
were discovered at ‘heights of 700 ft. above 
sea-level. i 

We record with the sincerest regret the 


death of Mr. William Teape within a few 


days of his eightieth year, after a life in 
harness almost incessantly for well over 
sixty-five years, some forty of which were 
spent in association with THE ENGLISH 
Mecwantc, Having served his apprentice- 
ship, he worked for some years as a jour- 
neyman compositor, one of a little band 
of printers, one or two of whom still sur- 
of their 
craft, and whose names will long remain 
well-remembered and* honoured in the 
printing world. Working hard by day. 
and assiduously educating himself out of 
working hours, Mr. Teape became a verit- 
able living library of reference, and it was 
not surprising that he should have found 
before very long a congenial task in the 
Position of reader of Tuer ENGLISH 
Mechanic aND WorLp* oF SCIENCE, a 
post which he retained almost til] the dav 
of- his death. Our own indebtedness to 
him and to his kindred friend, Mr. 
Samuel Ray, who joined our staff as sub- 
editor at the time at which we incor- 
porated Scientific Opinion, and whose 
death we had to lament a few years back, 
has been very great, and the added loss of 
Mr. Teape leaves a lapse it will be hard 
to recover from. 

Signor Barricelli, on the 7th instant, 
placed in the Accademia dei Lincei (now 
known as the Science Academy of Rome) 
m order to protect his rights, sealed 
papers containing a report on a scientific 
lscovery with regard to ‘** Universal Gra- 
“tation.” Signor Barricelli’s researches 
are said to modify very 1emarkably the 

ery of Newton and Laplace respecting 
gravitation and demonstrate the nature of 
electric universal gravitation. 

The approaching retirement of Mr. 
George J. Churchward, O.B.E., Chief 


Mechanical Engineer cf the Great Western Holborn Viaduct 
Way, is announced by Modern Trans- | Lewisham ...... 80 
port. Mr. Churchward joined the Great 


vestern Railway Company on the absorp- 
On oi the South Devon and Cornwall 
ways in 1876. In 1881 he was ap- 
Pointed assistant manager of the carriage 
and wagon works at Swindon. and eventu- 
y,on the retirement of Mr. James 


olden, became manager of the carriage 
Works, In May, 1902. he succeeded Mr. 
m Dean as chief mechanical engi- 

neer of the company. 
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An Admiralty order notifies that the 
Ogilvy Medal for the years 1919 and 1920 
has been awarded to Lieutenant N. V. 
Grace, R.N., and Lieutenant H. D. 
Nichol, R.N., respectively. This medal 
was instituted iñ memory of the late 
Captain Ogilvy, R.N., who died on Decem- 
ber 18, 1909, while in command of H.M.S. 
Natal. The medal is awaraed annually, 
as the discretion of the Admiralty, to the 
officer who takes the first place in the 
examination for Torpedo Lieutenant. 


Chingford, where Lord Lambourne is to 
unveil a war memorial cross on September 
24, possesses an obelisk which served a 
very useful purpose in its time. It was 
erected exactly on the Greenwich meri- 
dian, on a piece of rising ground in the 
Epping Forest village, by Astronomer- 
Royal Pond, in 1824. Eleven miles due 
north of Greenwich Observatory, and 
300 ft. above sea level, it was utilised as a 
reference mark by which the transit in- 
strument in the Royal Observatory, which 
decides the important Greenwich meri- 
dian, was adjusted. The growth of 
London’s suburbs in time made it impos- 
sible to see the‘Chingford Obelisk from 
Greenwich, but the land on which it 
stands still belongs to the Admiralty, 
and the obelisk still remains available, 
should the ordnance survey at any time 
need it. : 

a 


LETTERS TO THE EDITOR. 


— 
CAMPBELL’ S COMET—EYEPIECE STOPS. 


[9i.}—May not the answer to Col. Mark- 
wick’s question, at the end of Letter 85, be 
that it is in the Sun! There is, I suppose, 
no special reason why a comet’s perihelion 
distance from the Sun's centre may not be 
so small that it will not pass clear of the 
body of the Sun, or, will get into a hot pro- 
minence and be dissipated into vapour. 

In answer to Mr. Heath, Letter 73, auxili- 
ary stops of any kind may be placed on the 
usual stop in a Huyghenian eyepiece and 
used quite- satisfactorily. They can be made 
of thin metal foil, such as copper or alumi- 
nium, blackened, and secured by a touch of 
gum or shellac solution.” T. H. Muras. 


WEATHER IN AUGUST, 1921. 


RAINFALL. ` 
No. Greatest 
[92.] of Fallin 
days 24 
Stations. Totals. with hours. 


Inches. rain. Date. 
London (Holborn 
Viaduct) ........ 0.88 .. 10 


London (Lewisham) 0.74 .. 12 


In. 


.. 0.29 ..*23rd 
.. 0.17 .. 16th 


Tunbridge Wellst.. 1.83 .. 11 .. 0.87 .. 12th 
Worthing§ ........, 1.07 .. 9 .. 0.38 .. 28rd 
Barnton .....+-5-. 4.03 .. 21 .. 0.78 .. 28th 
Torquay || ........ 3.11 ..17 .. 088... 2lst 
Ipplepen.......-.. 2.69 .. 15 .. 0.58 .. 5th 
Vianaton .....eeeee 2.25 .. 18 .. 0.68 .. 5th 


+ Calverley Park. Hawkenbury figures 2.35 in.; 
11 days; 0.28 in. on 28rd. 


* Taken at 6 p.m. All others at 9 a.m. 


§ Average, 2.38 in, | Average. 
TEMPERATURE. 
Max. Min. Max. Min. 
Stations. shade. shade. Solar. Grass. 
o (e) o o 
S80 .. 49 .. 126 .. 42 
ee 86 ee mia l oe 30 
Tunbridge Wells 79 .. 41 .. 141 .. 80 
Worthing ...... 81 .. 44 ..135 .. 39 
Barnton .....0.. 78 .. 88 .. 144 .. 32 
Ipplepen ........ CE oe 48° 002 me ke 
SUNSHINE. 


London—For month, 157.45 hours. 
—Sunniest day, 19th, with 11.25 hours. 


Month, Sunniest 
Hours. days. Hours. 
Worthing ...... 206.7 .... Sth 13.3 
Tunbridge Wells 173.8 .... 18th 12.6 
D. W. Horner, F.R. Met. Soc. l 
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MICROSCOPICAL—SCALES OF LEPIDO- 
e : PTERA. -` f 


[93.}—Can any reader give me information 
as to where I can find an account of the scent 
scales of Lepidoptera? Such books as I have 
say nothing about their structure, and, in- 
deed, the accounts given of the structure of 
Lepidoptera scales in general that I have read 
seem unsatisfactory, so that I shall be grate- 
ful for any reference given. 

I have asked this question because I have 
lately examined one of Mr. H. J. Gray’s new 
series of mounts of Lepidoptera scales. These 
scales are well known to microscopists as 
objects of great beauty, and are more usually 
exhibited in their natural position on a piece 
of the wing of the insect rather than as loose 
scales. But for the purpose of studying their 
structure it is essential that they should be 
mounted loose, and Mr. Gray has devised a 
method of mounting groups of loose scales of 
different species on the same cover-glass. The 
slide I have has the scales of five distinct 
species upon it, and I find that this method 
of mounting them offers an excellent and con- 
venient way of comparing scales of different 
species without the trouble of changing slides 


or re-focussing. As they are mounted on clear. 


glass, they can be viewed as opaque objects 
illuminated from above, or by dark-ground 
illumination under low powers, or as trans- 
parent objects under high powers. In many 
cases different butterflies have scales that are 
very similar in shape and structure, and 
different parts of the same insect yield 
different types of scales. The slide I have 
exhibits this very nicely, for two or three 
‘different types of scale may be found in each 
of the five groups, and in each group may be 
found scales that are very similar in shape 
and structure-to some in other groups—when 
looked at with insufficient magnifying power, 
such as with a 4 or 1-6 in. objective. But 


when carefully examined under a magnifica- 


tion of 1,500 diameters structural differences 
between two similar scales are at once de- 
tected. For instance, on my slide are mounted 
scales of Morpho achillides and Morpho dia- 
dema, two distinct species, whose scales are 
very similar when viewed under a medium 
power, but quite distinct under higher magni- 
fication. In the examination of insect scales 
one has to recognise the fact that the two 
surfaces of the scale are often different, that 
side next the wing or other organ often differ- 
ing in structure from or having the ribs more 
prominent than on the other (or upper) side. 
And I find in the case of the two Morphos 
above mentioned the upper side of the dark 
scales of M. achillides is more rugose than 
those of M. diadema. On the other hand, the 


under surface of M. diadema is covered with | 


minute prominences that are absent from 
those of M. achillides. In both species the 
upper surface is marked with numerous 
minute square dots. What are these dots? 


Have they any physiological importance, can- 


any reader tell me? I find the scales of 
Azania camillus from Uganda, mounted on 
the same slide, are excellent for the purpose 
of examining these dots, which are in rows of 
four between the ribs. That is to say, that 
between the ribs are numerous cross-bars, and 
the spaces between the cross-bars are divided 
by three partitions. parallel with the ribs, 
into four square cells or dots. The perfect 
resolution of these dots into squares is an ex- 
cellent test for a 1-12-in. objective and a 
x 10 or higher power ocular. For it is not 
exactly easy to make out that they are really 
square and not circular. At a certain focus 
and adjustment they appear like minute 
circular tubercles; at another they may 
appear as small circular depressions; at 
another as circular transparent dots with 
dark margins. suggesting oil-glands, between 
the two surface membranes: at yet another 
focus they may be seen as minute square dots 
separated by moderately broad intervals. 
But when viewed at the surface-focus, and all 
adjustments are correct, the squares are seen 
to be contiguous, being separated by very 
slender partitions between them. Anyone 
who will carefully examine these scales will 


find that these dots are quite as difficult test | 


diatoms, which also 
being circular, when 
tangular. 


objects as the dots upon 
are often represented as 
in_reality they are square or rec 


og a ee ee a 
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For. the examination of these scales I used a 
Zeiss achromatic F (which I make out to be 
a 1-15-in.) objective, with critical axial ilff- 
mination, with and without a small central 
stop. When the correct view is obtained it 
is seen alike with or without the OP 5 


THE PODURA SCALE. 

[94.}—The ‘structure of this famous test 
object has interested and frequently puzzled 
microscopists for many long years. I think 
“N. E. B.” is to be congratulated on having 
worked out the true structure, in ignorance 
that Mr. Nelson had done so previously. 
The ‘‘ cross-bar ’’ appearance is by no means 
easy to see, for some practised observers 
could not do so when I demonstrated the 
structure in 1908 at a Quekett meeting, 
although it was shown under an apochromat 
of 1.42 N.A. ` Oil-immersion objectives can be 
employed advantageously only when the dry. 
mounted scale is in optical contact with the 
cover-glass, otherwise no satisfactory defini- 
tion can be obtained. This optical contact 
is also necessary for really efficient observa- 
tion with even dry objectives. With a scale 


thus rightly mounted the only handicap to 


the fully-efficient use of an oil-immersion 
objective is that the largest illuminating cone 


-employable is limited to that of a dry sub- 


stage condenser. A. A. C. Eliot Merlin. 
_ Ealing, Sept. 9, 1921. 


HELP THE CORNISH MINERS. - 


[95.}—Will ‘any reader of ‘‘Ours’’ who 
may be contemplating sending money abroad 
in answer to the whole-page appeals which 
are appearing in the daily papers first con- 
sider the plight of the Cornish miners? These 
men have never struck, and are now. idle 
through no fault of their own. Practically all 
the mines are shut down, and the position of 
these men and their dependants is desperate. 
Until I went through this mining district 
a few days-ago I had no idea how serious 
the situation was, and consider that the relief 
whjch is being sq lavishly showered on foreign 
people should be used for the benefit of our 
own people in need. David J. Smith. 


A 5-in, REFLECTOR—MIRROR 
` MAKING. | 


[96.}-I enclose a photograph of a 5-in. 
amateur-made reflecting telescope. I do not 
claim credit for the whole, as it was obtained 
through your Sale Column some months since, 
but. I have put it in working order and have 
added several improvements. including the 
rack focussing tube, which is a converted 
jacket of an old cinematograph lens. A friend, 
who is a qualified instrument maker, kindly 
made a very neat job of this for me. 

Other improvements are a non-achromatic 
finder made up of some odd lenses, the cross 
wires being obtained from an old electric- 
light bulb,'and two bands round the telescope 
tube to keep it from slipping in its cradle. 
The tube is 6 in. diameter, of rolled cardboard 
about 3 in. thick, reinforced inside wit: 
turned wood rings. It rotates freely in the 
cradle, being lubricated with blacklead, thus 
allowing the eyepiece to be turned to the most 
convenient position when observing. The 
movements are equatorial, with two slow 
n otions. 

With the mounting were two 5-in, glass 
mirrors and a flat. The former were ground 
and polished, but without figure, and it was 
useless to think of silvering them. 

I had never attempted anything in the way 
of mirror making before, but I decided to try 
my hand at regrinding and figuring one of 
these mirrors, for I had been fortunate in ob- 
taining the glass tool as well. . 

I commenced by locking up back numbers 
of the “E.M.” and putting together those 
containing hints on mirror making. Unfor- 
tunately the copies containing the excellent 
articles on ‘“‘ The Amateur’s Telescope,” by 
the Rev. Wm. F. A. Ellison, were missing, as 
I was on active service at the time they were 
issued, but I made up for the deficiency by 
purchasing them in book form. 

Possessed of such information, I was able 


4 


t 
' 


with the result that its performance compares 
very favourably’ with that of my 3 1-12-in. 
refractor, which has an object glass of high 
excellence, ana owing to the superior light 
grasp the advantage is with the reflector 
The focal lengths of the two instruments are 
approximately the same—namely, 50 in.—and 
I use the same eyepieces for both, the highest 
being x200. 


Using the mirror I was able to see Saturn’s 
ning on May 21 last, when it was on the verge 
of invisibility, as a faint line of light. (See 
my letter No. 258.) In figuring I had a deep 
hyperbola and a turned-down edge to contend 
with ; there is still a slight turn-down, but as 
the figure seemed otherwise good I decided 
to leave well alone for my first mirror. On 
a good night, using the dighest power, the 
star images are small neat dots with diffrac- 
tion rings, but the appearance inside and out- 
side focus shows a little under-correction. 


I have tried the mirror on Zeta Boötis, and 
have seen it elongated on two or three occa- 
-sions with x200, and the single lens of the 
same eyepiece, giving greater magnification, 
revealed two discs in contact. I should be 
glad of some information as to the present 
distance and position angle of the components 
of this double star, and whether it is con- 
sidered a good test object for this size of 
mirror. : 


I am now working on the second mirror, 
which I have had to regrind, as the focus was 
too short. I have succeeded, by reversing the 
position of. mirror and tool and reversing it 
back again a few times, to get within a frac- 
tion of an inch of the desired focus. I am 
now at the polishing stage, and the first test 
revealed, as before, a deep hyperbola, but the 
figure shows signs of im roving as the polish- 
ing progresses. If I can improve on my first 
mirror I shall be wel] satisfied and feel 
encouraged to commence something larger. 


| E. Denton Sherlock. 
Manchester, Sept. 7. 


' NEGATIVE PARALLAXES. 


(97.}-I might supplement Mr. Hollif’s 
reply (7l, p. 72) to Messrs. Newton and 
Thorn, regarding the parallaxes of Spica and. 
a Cygni, by remarking that the values given 
in my list, and referred to by Mr. Hollis as 
being negative, are.rather the positive values 
derived—for the special purpose of that list— 
from the rule described on p. 6 of the work, 
and devised to deal with negative parallaxes. 
For the information of other readers gene- 
rally, I may as well quote the rule. 


Where an absolute parallax comes out 
negative, the true parallax—necessarily posi- 
tive—will lie generally between zero and 
the average parallax of*the comparison stars ; 


to regrind, figure, and silver one of the mirrors. § where exactly being provis:onally determined 
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better mé@asnres come. to 
empirical rule « involving 
the ‘negative relative measure,’ _ its! 
probable error, the average pP ix 
(positive) of the comparison stars and -their 
number, each factor contributing, according 
to its tendency, to increase or decrease the 
derived value. The rule is based on the prin- 
ciple that the manifest error of the negative 
absolute parallax is due partly to (a) -excess 
error in the negative relative measure [z] 
within the limits of its probable error [e], 
or (b) too low an estimate for the average 
parallax [p] of comparison stars; 
apportionment between these two causes to 
depend on the ratio of = to e, as well ‘as the. 
number [n] of comparison stars. A large eor. 
n argues for cause (a), while a large x inclines 
to (b). In case (a) the true negative relative 
z must be less than p, and may be represented 
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case (b), the necessary increase in p is re 


as m(neg.) = p (i.e., equal to P when x = 9), . 
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a kind of -limit- 
The combined expression for 
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which is always positive and generally smaller 
than p. DEE, 


In the few cases where the negative ~ is 
less than p, the expression might be changed 


to % = 4 F = € „ie, the argument 
Vo mT + € f 
(b) increasing p to the 
now .the deficiency in 

vu me 
estimate for p need never exceed the nega- 
tive extent of z. Testing the abuve rule by 
its extremes, when +7=0, J.e., less than its ¢, 
the second formula now applying reduces to 
mo = 0,. viz., the ordinary treatment; while, 
in the other extreme, when e=0, i.e., the | 
negative 7 value*is correct, my becomes zero, ` 
viz., indeterminately small. Thus are we 
ensured a reasonable positive vale in all pos- 
sible cases of negative relative parallax, 

Though such a rule in practice may be no 
better than saying that such stars lie beyond 
"01 parallax (326 light-years), yet some 
derivation of a definite distance from the 
factors involved is more satisiactory from the 
mathematical standpoint. l 

In my list these results are therefore 
italicised, though positive like all the rest. 
Spica is given at ”'010, or 326 light-years, 
while a Cygni at “1006 appears 543 light-years 
from us, say respectively 300 and 500 light- 
years or beyond from our system. _ a: 

Penzance. O. R. Walkey. 
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REPLIES TO QUERIES. 


86.}—THE MIOROPHONE.—I don’t know 
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melted in a crucible, can be worked in the 
ordinary manner, and is claimed to answer as 
substitute for lead for lining vessels used in the 
manufacture of sulphuric acid, etc.” ‘‘ Practical 
Alloying,” a compendium by J. F. Buchanan, 
Cleveland, Ohio, 1910, states: ‘‘ Acid Bronze: 
Cu 76, Pb 9, Sb 5, Sn 10.” A. C. Garwood. 


ea IN DIE-SINKING 
MOUILDS.—Special machines are made for this 
work, and can be got from the leading tool 
dealers. Some are merely very small vertical 
mills, the table being arranged to work by levers 
to enable irregular shapes to be covered easier 
than with screw feeds. Others have a flexible 
shaft attachment so that the cutters or routers 
can be hand controlled. David J. Smith. 


(111.]—THE BIBLE.—It is not a book, but, 
as its name implies, a collection of books. The 
ing each other, between which are tiny carbon oor Bible is plural. It has been called “ The 
. ivine Library.” (Bearing this in mind, it is 
easy to see that when the story of the same 
period is told by two different chroniclers, re- 
petition is only to be expected Probably also 
one writer used tha meteriala provided by an- 
other. Whether the writer of If. Kings copied 
from Isaiah xxxvii., etc., or vice-versa, is imma- 
terial. The querist will find other instances, 
e.g., Micah iv. 1—3_ repeats nearly verbatim 
Isaiah ii. 2—4. And II. Samuel xxii. is re- maue 
peated in Psalm xviii. The italicised words and tube should be connected to the electric wires all 
passages in the Authorised Version are so the time the exhaustion is going on, and the 
printed to indicate that they are not in the exhaustion stopped when the clectric effect is a 
origina, ae are supplied by abet translators maximum. F. G. Ansell. 
o make the sense clear to the English reader. 118.}- SHRINKAGE IN_ BOSSES OF 
occa) the sense so supplied a tc, the WHEELS The shrinkage will be very small, 
j Wm. F. A. Ellison. | and if tho wheel is not turned on the outer edge 
[111.J—THE BIBLE.—A_ reference to such will not be worth worrying about. An old 
passages as I. Kings xi. 41; xiv. 19 and 29; method is to make channels in the mould on 
I. Chron. xxix. 29; II. Chron. xvi. 11; xxxii. each side of the spokes, having a thin layer 
32 will show that the writers (or compilers) off of sand only over the spoke. Before pouring 
these books constantly made use of extracts į the boss metal, these channels are filled up. The 
from other records, hence it seems quite natural} heat expands the spokes and keeps them warm 
that there should be a certain amount of repeti- while the boss is cooling, so that there is no 
tion. It may help ‘I. A. S.” to note that the] shrinkage effect on the rim. The iron cast in the 
Books of Samuel and Kings were written by | channels cun be melted up again as required. 
one or niore) a aie oy ae the Due David J. Smith. 
o aching moral and religious lessons from the NDT? i : aes : 
standpoint of a P:ophet, Sehilst the Chronicler | ,. [119.] -PENDULUM.—The period of vibra 
made a similar use of it from his own stand- | tOn 7s proportional to the square root of the 
i j A hf length of the pendulum, e.g. (using round num- 
point, that of a Priest, Isaiah introduces the] bers for simplici 3.1 dul Dert: 
narrative--chs. xxxvi. and xxxvii.—becauso of | 261S 10r SMP Kun, 2, EN athe rae : 
its connection with some of his prophecies (see seconds. ‘Required to know the length of one 
parts of chs. x., xxx., and xxxi.). The words | to beat half-seconds. 36 = 6. Half of this 
printed in italics in the Authorised Version have 
no words corresponding to them in the original, 
but are supplied to completo the sense of the 
passage for the English reader, though they do 
not always accomplish this successfully. 
. FE. Baxendell. 
[111.J]—THE BIBLE.—The 37th chapter of 
Isaiah is a prophecy and was fulfilled about 15 
to 20 years afterwards. The 19th chapter of 
Kings II. records the event as history. In that 
“night” . means thas memorable night, 
which was probably some years after 
Isaiah’s prophecy. Senaccherib waged some 
few wars after this serious overthrow of 
his power, and the lived about 20 years 
after. Much of this history is confirmed 
by the Assyrian inscriptions. Sce Bishop 
Ellicott’s Commentary. The two books of 
the Chronicles are really one book, the pre- 
sent division having been made by the Septua- 
gint. The book was (I believe) written as a 
history about 200 years after the Book of the 
Kings, but see Ellicott’s Commentary. The 
words in italics are not in the original, but are 
supplied by the translators to make the meaning 
clear. We often find that sentences cannot be 
translated word for word from one language to 
another, e.g., ‘Je vous attends” in modern 
French must be rendered *“ I am waiting for 
you,” but the word “for”? is not in the 
French, In reading the Bible as it now 
is we must always bear in mind that it 
ig a collection of several books of dif- 
ferent dates bound into one volume, that 
it is a translation of very great difficulty 
from very ancient languages to the most classi- 
cal English of the fifteenth century, and that in 
English some words have changed their mean- 
ings since this translation was made in 1611. 
F. G. Ansell. 


[113.]—ARMACH. OBSERVER.—The old 
15-in. Cassegrain is still in position, but has not 
been used since 1882. It is shortly to be taken 
dwn to make room for a 64-in. refractor, the 
o.g. of which I finished a few months ago. The 
old mirror has quite lost its polish, so much so 
ihat I entirely failed to get an image with it. 
Your information is rot correct. For Mercury 
read Venus, and for 1891 read 182. At the 
time when this reflector was made there pre- 
vailed a raistaken belief that the metal Casse- 
grain was the telescope of the future, a belief 
which was responsible for more than one cct. 
failure. Had a good 7-in. refractor been in- 


stalled here instead of the 15-in. mirror, it would 
have been still in commission to- ay. The old 
24-in. refractor with its famous equatorial by 
Troughton, erected here in 179, is as good as 
ever. The o.g is a gem, and when I can get 
the rollers of the dome eased, it will be used 
recula:ly for such objects as it can deal with. 
It is the more strange that Thomas Grubb’s 
big mirror should have so deteriorated, as we 
have a 4-in. and a 6-in. Gregorian, the latter by 
Short, and 160 years old, both of which are just 
as bright as ever they were, especialy the Short 
mirror. Both these telescopes belonged to King 
George JII., as well as various other pieces. of 
apparatus here, and really ought to be in a 
museum as historical and scientific curios. There 
are two metal flats belonging to the 15-in. 
mirror, and several convexes. The flats are poor 
affairs, very decidedly convex. 
Wm. F. A. Ellison, 
Direetor of the Observatory. 


(117.J-VACUUM FLASK.—It requires a 
very perfect pump to do this. Sprengel’s mer- 
cury pump is quite one of the best, and it is 
illustrated in most scientific text-books. In ex- 
hausting the tubes or flasks it is necessary to 
stop at the right degree of exhaustion, because 
the electricity will not pass through the tube if 


the vacuum is either too little or too much. The 


(87. 4+BLACK BOOT POLISH.—I have no 
longer Bot by me a recipe for a very fine 
‘wax’ polish. The important ithing is to 
keep the brew at the ‘proper temperature (I 
think it was 170° F.) while mixing the various 
waxes and solvents. A little above or below 
this made a marked difference in the quality 
of the paste. latton. 


[98.} -FLIES.—Flies do not like the dark, 
nor blue light. Thus, have dark-blue window 
blinds. Keep the room in somo darkness when 
not in use, and leave a chink of bright exit for 
flies inside to leave by.’ Flies also dislike a 
draught. F. Hutchinson. 


[108.J—SMELL OF PARAFFIN.—If this 
table can be puf out in the sunlight and fresh 
air the whole of the paraffin will soon evaporate. 
If not, stand it by an open window in a draught, 
and, if possible, let the sun shine on it. 

- FF. G. Ansell. 


[108.])—-SMELL OF PARAFFIN.—Pure 
fancy, as even if tho smell could be imparted 
to any food prepared on the table it would be 
driven off in the cooking. Heat a flatiron and 
iron the top of table well over with it. It 
should not be hot enough to scorch the wood. 
This will drive out the remaining smell very 
vias | 5 David J. Smith. 

Tean OF PARAFFIN.—Expose 
the-table to sunshine. — F. Hutchinson. 
gos] ~ACID-RESISTING BRONZE.—The 
following alloys are said to be acid-resisting— 
probably a matter of degree :— 
Reith’s (or Retty’s) alloy— 
- Anti- Alu- 
Copper. Tin. Lead. mony. minium. Iron. 
74.5 11,6 9 49 - — 


W. S. Hutton’s recipe for lining pumps for 
acid liquids— 


97 — — — 
(This is, I think, of doubtful utility for 
the purpose.) 

` 0. L. Kowalke’s experiments— 
A. 87 =. — — 9.8 3.1 
B. 85.6 -- —- — 108 3.6 


The solubility of zino in acids is not affected by 
the addition of arsenio (up to 2.5%), lead (up to 
05%), or cadmium (up t01%). Nickel. platinum 
orgold, even in quantities of only 0°01%, greatly 
accelerate the attack. O. L. Kowalke immersed. 
Plates of alloys A and B in various acids—sul- 
Pharic, hydrochloric, acetic, tartaric, etc., of 
an strengths, with results which will be 
ound on page 577 of the “ Journal of Institute 
of Metals” for 1920. B resisted sulphuric acid 
ea better than A, both at 85° F. and 194° F. 
or results with A are given for 72° and 194° F., 
at as the action is fiercer with higher tempera- 
tures the above deduction for 85°, at which B was 
tried, is on the safe side. What acid docs the 
querist wish to resist?” g Glatton. 


a} -ACID-RESISTING BRONZE.—In 
üs reply names of ingredients are replaced by 
signs, thus:—Copper, Cu; Tin, Sn; Zinc, Zn; 
L v Pb; Antimony, Sb; Phosphorus, P. The 
' echanical World Year Book,” 1918, in its 
se Brassfounders’ metal mixtures, includes 
Ph ar gcid-resisting : Cu 8, Sn 3, Zn 2, 
by A ‘The Technical Analysis of Brass,” 
2 ce and Meade, 1917, has ‘‘ Acid-resisting 
PO E 05, Zn 2.00, Sn 8.00, Pb 8.00, 
e aaa —“ Will resist the action of nitric acid, 

he used successfully for sulphide pulp-mill 
he unery, It is quite strong.” ‘The same book 
5 re Retz alloy. Cu 74.3, Sn 11.4, Pb 8.9, Sb 
ia Resists tho corrosion of acids, and can 
which in the manufacture of receivers for 

wh porcelain and ebonite are usually re- 
ae “The Metallic Alloys,” edited by 
He T, Brannt Philadelphia, U.S.A., 1908. 
be Débié gives the following receint: Cu 

Parts, Zn 2.34, Pb 1.82, Sb 1.”’—“ This alloy, 


is 3. Therefore the length of a ihalf-second 
pendulum will be the number of inches whose 
square root is 3, i.e., 9. "Required the length of 


a pendulum to beat 2 seconds. /36 = 6 
6x 2512 12? = 144. Answer is 144 inches, 
39.14 x 60 

M? 
where L is length in inches and M number of 


swings per minute. f 
. .Wm. F. A. Ellison. 


[119.]} -_PENDULUM.—The number of vibra- 
tions per minyte in_ the latitude of London 1s 
found by dividing 375.366 by the square-root 
of its effective length in inches. For vibrations 
per second the dividend is 6.2561, which iə the 
square-root of 39.1393, the effective length ‘of 
a pendulum at London vibrating once in a 
second. At the Equator the length is 39.0163. 
and at the Pole 39.2184: Glatton. 


(120. -APPOGGIATURA,—In modern in- 
strumental music the principal note Is, gene- 
rally played with the i ss and accented, the 
appoggiatura being played immediately before 
it. In vocal music the appoggiatura 18 often 
given a length equal to the principal note, and 
accented. Thus a crotchet with an appoggia- 
tura before it would be sung as two quavers. 
Some make the appoggiatura or grace note 
even longer; it is a matter of taste. In old 
music it was generally played as an vocal 
music, and in some modern copies of old music 
you will find the grace note and crotchet 
Written as two guavers. I think this a mistake. 
for I imagine that the composer meant that 
the grace note was only a matter of taste, and 
could be left out if preferred. O. C. J. 


[121.]-—EASING JAR IN FORCE PUMP.— 
Fit it close to the pump and see that it is of 
ample size. The larger, the better, within 
vcason. A water gauge is lso a useful fit- 
ment to show level in the chamber, as if it be-- 
comes water-logged it is useless. 

David J. Smith. 
122.J—-UNEVEN EDGE.—Take your com- 


or 12 feet. General formula is L = 


your skirting-board) in position, and, if vou 
like, tack a strip of stout paper or cardboard 


be l b. 


102 


your compasses, using each such point as centre. 
strike an aro of a circle on to your plank (or 
paper). Now remove your plank, and, using 
the compasses, set always to the same original 
radius, strike a pair of arcs from two separate 
points on each of the arcs struck when board 
was in position. These two arcs will intersect 
at a point which was the centre of the original 
circle, and a line drawn through all the points 
so found will, of course, give you a duplicate 
of the original uneven contour, ‘which can then 
be readily transferred to board requiring to be 
Shaped to fit. W. J. G. F. 


[122.}-UNEVEN EDGE.—Rest the board on 
` the floor with its upper edge horizontal; hold 
a pencil on` a.small piece of flat wood lying 
on the floor (your folded foot-rule will do), and 
slide the two together along the floor. The 
rule will follow the irregularities if its width 
is in tthe direction of siding, and the pencil 
will record them if held in contact with your 
board. Then smokeshave the-edge of board 
either to the line or to an edge equidistant from 


it throughout. - Glatton. 
[125.}—-CANDLES. — M candles don’t 


“spit?” at any time. remember tallow 
candles used to, but I think this was at all 
times, ‘‘ Dips ”?” always contained water, owing 
to the way in which they were made, viz., by 
dipping a rush up and down in a bucket of 
warm water covered with a layer of melted, or 
nearly melted, fat. Glatton. 


26. —SPECIFIC GRAVITY OF OPTICAL 
GLASS.—Hang from a scale-pan by a fine hair 
or silk thread, and weigh. Then weigh again 
with the glass completely immersed in_ pure 
water. See that there are no attached bubbles. 
Calling the dry weight W and the apparent 
weight when immersed w, the specific gravity 
is i 

W 
W—w. 
Usually the water is kept at 62° Fahr, but the 
temperature at its maximum density (39.2° 
Fahr.) is also frequently taken. The difference 
is unimportant. Clark and Vowles give the 
sp. g. for flint glass as 3, crown glass as 2.5, 
compared with water at maximum density. 
Glatton. 


[126.]—SPECIFIC GRAVITY OF OPTI- 
CAL GLASS.—Firstly weigh the glass in the 
usual way. Then suspend it by a fine wire 
below the balance pan, and let it hang in a 
besin of cold water entirely submerged. Again 
note the weight, allowing for the weight of the 
suspending wire. Deduct the amount of the wet 
weight from the dry weight, and note the differ- 
erce. Now divide the dry weight by the dif- 
ference, and the result will be the specific 
gravity of the glass. F. G. A. 


r126.—SPECIFIC GRAVITY OF OPTICAL 
GLASS.—Suspend a sample by a fine thread 
from one arm of an accurate balance, and 
weigh it. Then (bring a vessel pf water under 
the arm, and raise it till the piece of glass is 
completely immersed. See that na bubbles 
adhere, and weigh again. The ratio of the 
weight in air to that in water is the sp. gr. 


Wm. F. A. Ellison. 


I ats GROWING IN WATER. 
—Many years ago I copied the following for- 
mula for plant food:—Nitre, 1 gramme; 
common salt, plaster of paris, magnesium sul- 
phate, ‘calcium phosphate, 4 gramme each; 
ferrous chloride, trace; water, 1,000 cubic 
centimetres. Plants will grow in sand, broken 
glass, or pebbles if watered regularly with 
this. Wm. F. A. Ellison. 


[130.J]—UTILISING WAGON SPRING.— 
Not worth considering. You can get tool steel 
in any section, and suitable for any use very 
cheaply ; less. in fact, than what it would cost 
you to straighten out your spring. If you want 
to straighten it, heat up and hammer out, tak- 
ing care not to hammer it when too cold, and 
not to heat it enough to burn it. You could 
probably use the steel for woodworking tools, 
but it would be of no use for metal-cutting tools. 

David J. Smith. 


[131.]-—HAND REST.—Send a sketch of your 
- Jathe-bed section to one of the advertisers in the 
Sale columns, such as Messrs» Holmes, and get 
them to supply vou with a hand rest, bolt and 
plate to suit. You had better order two ** tees.” 
one for wood and one for metal. There is no 
© fitting’? with a hand rest. It is merely held 
on bv a plate and bolt passing through bed, and 
wan be slid about and fixed as required. 
David J. Smith. 


[134.}—SUICIDE OF BIRDS.—I think this 
ill-named. I expect the windows have dark 


a! 


blinds down behind them, or other factors, 
making them reflect the outside scenery like 
looking-glasses. Alter this by, e.g., windows 
open, taves or muslin across them, etc. 

F. Hutchinson. 


[135. -+MICROSCOPICAL.—The colours of 
these diatoms are diffraction colours pure and 
simple, due to the fine lines on them. They 
vary with the power used, and disappear alto- 
pe with any power which approaches the 
resolution limit of the lines. The two samples 
of Aulacodiscus Orientalis must have systems 
of lines of slightly different fineness. The 
quality of the objective has nothing to do with 
the colour. Jt is merely that the power 
happens to be just about right. Very often a 
slide of diatoms will show brilliant iridescence 
to the naked eye or a pocket-lens, and be 
wholly coloyrless to the microscope. Others, 
again, will be coloured to a 1-inch objective and 
quite colourless to a 1-6 or § inch. 

Wm, F. A. Ellison. 


QUERIES, 


'138.]-TARTAR.—Is there anything which 
will remove tartar from the teeth?—V. G. 
Pickering. ; 

[139.J—ACETYLENE TORCH.—The writer 


some months ago saw a motorist using an 
acetylene blowlamp, apparently consisting of a 
small piece of metallic tubing attached to 
rubber connection to a car generator. Could 
someone describe the construction of the torch? 
The writer has never seen one advertised.— 
Steamer. 


oie ot tae STEAMER.—What is the 
normal speed of a 15-h.p. White five-seater 
weighing 24 cwt.? My engine seems to go best 
at 18 or 20 m.p.h., with a maximum of 35. Is 
this sufficient? A pre-war Stanley the writer 
sometimes drives in thinks nothing of 45-55.— 
Steamer. 


[141.}-STEAM CAR.—Could any reader 
give particulars and advice in regard to paraffin 
burners for boiler not requiring a_ heated 
vaporiser, such as the Scott-Newcomb type. 
lt is understood that this is a jet of liquid 
parafin, accompanied by an air-blast from a 
small electric motor, and ignited by a spark 
plug. Could such a burner be adapted to a 
White steam car?—Steam Crank. 


[142.}—-PRINTING ON XYLONITE.—(1) Is 
there any method by which I could print (to 
remain fairly permanent) on highly-glazed sur- 
face, such as polished xylonite? I find that 
ordinary printing rubs off too sarap (2) What 
is the best and simplest way of obtaining the 
highly-polished surface such as we see on the 
glazed picture postcards?—Birk-hills. 


[143.}—PLASTIC METAL.—Would a kind 
reader oblige with formule for plastic metal 
compounds in bronze, copper, and brass, suit- 
able for moulding from plaster moulds, giving 
the effect of electro-deposit system, or oddress 
of where it can be procured 7—M.I.M.E. 


f144.|J—SATURN.—Is there any evidence as 
to the depth of the shadow cast by the rings 
on the body of the planet when the light falis 
on the rings at an angle not greater than, say. 
about 60 degrees? Perhaps Mr. Hollis will 
oblige a member of the B.A.A.—E. R. 


(145.J—AXE FOR SPLITTING OAK BIL- 
LETS FOR FIREWOOD.—I want a hatchet 
to use for splitting the billets supplied by a 
sawmill, as they are too large to burn easily 
(8 in. long and 5 to 7 in. diameter). Catalogues 
mention “‘hunters’” axes, ‘‘ shingling’’ axes. 
carpenters’ and joiners’ hatchets, and ‘‘ house- 
hold hatchet or wood choppers.” The car- 
peuters’ appears to me of rectangular section 
and likely to jam. The American form, which 
is of enticular section, seems likely to be more 
easily removed from a split in the wood. S 


this so? Which is the best kind and weight to 
order for use by self or strong girl?— 
Glatton. 


[146.]—GAS-MANTLE FORKS.—Can any- 
one explain the process and material used for 
the manufacture of gas-mantle forks used in 
vertical burners? Is this material or composi- 
tion the same as that used in gas fires? | 
should be pleased to know its ‘ specific heat” 
and conductive qualities. and whether there are 
other materials of greater thermal! capacity.— 
Fenland. 


(147.]—TURNING AND MACHINING 
RUBBER.—Would any reader enlighten me ox: 
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the methods for turning and machining .og=* 
rubber, description of tools, ete. ?—Oswalf" ~ 
Griffiths. i 
[148.]-—SUSTAINING WEIGHT.—Is it posg- 
sible to sustain a weight of 110 to 120 lb. in midd- ~ 
air by means of water-jets’ If so, what poweq -- 
would be required to work a pump to effe = 
same. The idea is for the jet to play into af.: 
kind of te:mbourine affair gradually till they:- 
full pressure was required to sustain the falf- t. 
weight.—W. H. Hill. -pA 
[149.]—POSTCARDS.—Can any reader givef ~ 
me a formula for the restoration of a few’ 
hundred bromide postcards that have startet” 
deterioration? The whites come out yedioat” 
after developing and fixing.—W. G. 


(150.J—PAINTED LADY BUTTERFLY—][. 
I have just seen a very fine specimen of the4+: 
ainted lady butterfly; it alighted on a dande- 
ion flower at my feet, and remained there som 
moments opening and shutting its winga. ` i 
have never seen or heard of this species in Jre- | 
land before, and should very much like to know f= 
if anyone else has—D. L. Gaisford (Lt.-Col), $ = 
Dolly's Grove, Dunboyne, County Meath, 
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ANSWERS TO CORRESPONDENTS - 


The following ate the initials, etc., of letters to f-:. 
hand up to Tuesday, 3 p.m., September 28, am $. 
unacknowledged elsewhere :— 


C. Carus Wilson—Fenland—J. Cayley Jones—@latton 
—Oswald Griffiths—Dr. A. Woolsey Blacklock-- 

OW. H. Hill—W. G.—L. Mosley—W. H. A—Lt.ol. 
D. L. Gaisford—H. P.—L. J. C. 


R. RICHARDS.—Yes. | 
T. L. PRatt.—Please send. 
G. L. H.—We cannot pursue the subject farther. 3 


DUNCAN GLEDSON.—If still a please send ` 
address. 


DaN SULLIVAN.—Try strong turpentine, or a strong 
solution of potash. 


A. SMITH.—As repeatedly stated, we have no space f. 
to spare for problems. l ; 


FOREMAN.—You had better have the water tested, | 
and then, if possible, filter it, or try vuleanite 
for the valves. 

CROWDED OUT.—Letters, etc., from J. B. G., Esto 
Perpetua, R. Turner, and others are crowded out 
this week owing to pressure on our space. 

GENTILE.—Winking does not produce the sensation 

of darkness becausé vision is persistent, the re 

tina retaining the impression made upon it for . 

an appreciable time. 

ABBOTT.—A whirlwind is a circular rush of air 
produced by the mecting of two opposing wings. 
It seldom lasts many seconds, but its effects ate 
exceedingly d sastrous. 


H. D. ELDER.—Nor do we! The second word in the 
tenth line of our reply in “ Answers to 
spondents ” on p. 91 last week should haye been 
“ blotting,” not “basting,” paper. 


F. Davipson.—Yes, and with gratifying results; and 
so do many others. You will find further details- 
in the journal you name in its files of from 
June 17 to July 29, 1855, in the “ E.M.” of June 2 
to July 20, 1888, and in the Daily Express of 
December 3, 1903. 


R. J. W.—You should get a patent agent to make 
a search. More than one maker of concreté 
blocks has patemted the same thing, but, in our 
Opinion. neither they nor you could sustain the- 
claim for novelty. 


reader, 


J. 


Cox.—" Sigma ’’ repeated his article on “ How I 
Cured My Rheumatism” in an issue of July 31, 
1914. The number is out of print, but you ought 
to be able to see the bound volume in your free 
library. It is Vol. C. 


AMPHION.--We cannot say; but if ‘‘in another ten 
thousand years or so” any such calamity seems 
imminent we will insert a short query inviting 
suggestions for its avoidance; but neither now- 
nor then such a long rambling letter as yours. 


M. MOoORGAN.—-We have no knowledyze of any such 
medium. 2. We believe Milan and Rome: each 
claim to possess the -true Veronica. Possibly re: 
productions were not uncommon, as Chaucer tells 
us “ Vernicles,” as he calls them, were sold to 
the credulous by Palmers in his day. 


SERVUS.—According to Cooley's Encyclopedia cf 
Practical Recipes, macassar oil is made of oil of 
ben, or almonds, reddened by alkanet root, 1 
pint: oils of rcsemary and origanum (white), of - 
each 1 dre; oils cf nutmeg and attar of rcses, 
of each 15 Crops; ‘essence of musk, 3 or 4 drops; 
and of neroli, 6 drops. Several other oils for the 
hair are given. 


Torplp.—Your diagram is a bit mixed, bat we 
expect near the end of the stroke the back pres- 
sure rises quickly, the steam behind the piston 
gating compressed The piston then begins the 
return stroke, and the slide not being yet un, the 
pressure goes speedily down again until the -slide 
admits fre-h steam, The remedy is to give the 
side more lead. ` 


©. 


r 
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F. Poxp,—Probably your authority 


is some tex- | carburetted or mixed with rich gas locally. 


hook Dow a little out of date. . Fifteen years ago The mixture may be made by mixing 
imensions of the stellar universe were estl-] ~. : ; ¥ , 
f ER ad about 2.00) to 3,000 light-years in depth, | vich coal gas with blue water gas, Mond gas, 


by 7,000 to 10,000 light-years in diameter; but 
‘within the last two or three years these dimen- 
gous bave been magnified about twenty tim,-. 


Geo. Harris—Capillarity is the property Which 
liquids exhibit when open tubes of small bore are 
piaced vertically in them. If the liquid, such 
as water, is one that adheres to glass, the level 
inde the tube is slightly concave and higher 
than that outside. But if a liquid, such as mer- 
cary, does not adhere, the level in the tube is 
lower than the outside level, and the surface is 
convex. 

G: P. 8—GSee a good surgeon. Our guess is the 
curved finger has been caused by the contraction 
of the palmar fasci, a tough membrane covering 
the sinews leading to the fingers. A similar case 
was detailed by an old and valued former cor- 
respondent on p. 19 of our issue of March 19, 
1875, which was completely cured by a simple 
operation. 


W. W.—We cannot say who was the author, but 
the book, which was published by Macmillan and 
Co. in 1870, was announced as a compilation of 
Galileo's correspondence and that of his daughter, 
a nun in a Franciscan convent Im Arcetri. We 
have mever seen the book ourselves, but on p. 
153 of our issue of October 18, 1878, a competent 
authority said it was of great value. 


J. H. §9—yYour strictures are too sweeping, and 
we_have no space to spare for the denials that 
would follow. In some cases all the blame is 
na asctibuble to the workman. It is true that 
in printing offices workmen are scarce that can 
do anything, as most could when we first came 
m touch with them; but the introduction ol the 
linotype and other developments have compelled 


or other low-grade gas, or air or nitrogen, or 
it may ‘be made in a gas producer or by the 
processes described in Specifications 111,495 
and 156,812. The piping of a house may be 
so arranged that all the gas is carburetted or 
so that part only is carburetted for particular 
purposes. Coal gas or oil gas may be made 
on the consumer’s premises as part of the 
mixture. The gaseous mixture is preferably 
supplied at low pressure and burnt with cone- 
less flames in close contact with the object to 
be heated. ; 


TERMS OF SUBSCRIPTION. 


PAYABLE IN ADVANOR. 


@e. 10d. for Three Months, 7s. 74. for Six Months, 
and 16s. 2d. for Twelve Months, post free to any 
part of United Kingdom. For the United 
States, 17s. or 4dol. 15c. gold; to France or 
Belgium, 178.. or 23f. 80c.; to India, New Zealand, the 
Oape, the West Indies, Nova Scotia, Natal, or any part 
of the Australian Colonies, 17s. Monthly parte can be 
sent at subscribers’ option. Mr. Edward Pennook, 8609. 
Woodland: Avenue. Philadelphia, P., U.S.A., will receive 
subsoriptions’ for the United States at 4dol. 160., pay- 
able in advance, for direct transmission from this office. 

Tne sabdscription rates to Oanada are:—Weekly num. 
bers: 12 months. 278.. equal 4dol. 15c.; 6 months, 
8s. 6d., equal Sdol. 70o. Monthly parte: 12 months, 
lás. 6d., equal Sdol. 63a Payable in advanoe. 


A limited number of the following bound volumes are 
stil! in stock, price 7s.. post free 8s. in the U.K. or 
Os. 4d. abroad:—Vols. LX.. LXVI.. LXXII., LXXIV.. 
LXXV., LXXVI., LXXVII.. LXXVIII.. LXXX. LXXXI, 


specialisation, which, while profitable to the) LXXXII, LXXXIII, LXXXIV., LXXXV.. OII. OVI. 
worker for the time, is followed by SMP OY" OVIL., OVIIL., OIX.. OX., CXI., OXII., and CXIII. 
bie TIENS some new invention TERS ee All the other bound volumes are out of print. Sub- 


soribers would do well to order volumes as soon as 
possible after the publication of eaoh half-yearly volume 
in January and July, as only a limited number are 
bound up, and these soon run out of print. Most of 
our issues can be had singly through any bookseller or 
newsagent, or from the office, price Sd.. or post free 
44. Oloth cases for binding TEHE ENGLISH MECHANIC, 
price 8s.. post free 8s. 9d. 


—_—> -20ea-__—_ 
USEFUL AND SCIENTIFIC NOTES. 


—e — 

A mmber of people interested in astro- 
nomy met at the Mechanics’ Institute, Not- 
tin , on September 7, to consider a pro- 
ol to form a Nottingham Astronomical 
Society. After thoroughly considering the 
prospects of its success, 1t was decided to 
form a society. The officers elected were :— 
President, Mr. W. Malin Hunt, F.R.A.S.; 
Treasurer, Mr. W. T. Haskard ; Recorder, 
Mr P. A. S. Foster; Secretary, Mr. 
Mosley, of 4, Sandon Street, Nottingham. 


Castings—By a patent by Mr. H. Renck, 
11, Elaastrasse, Hamburg, Germany, Castings 
. from originals of any configuration are pro- 
duced by means of molten ferrous sulphide. 
The sulphide is first melted by heat and cooled 
down to 70° or 80° C. The original is coated 
with oil, soap, or the like, and placed in a 
frame. The molten sulphide is then poured 
into the frame and allowed to set. In this 
way castings may be made from any originals, 
including surface products or designs pro- 
duced ‘by painting, etching, modelling on 
tissue, metal, paper, wood, or the like. The 
resultant casting may be employed in the 
manner of electro-type blocks or dies, or may 
be made into such articles as signboards, 
busts, or animal figures. 


Insect Bites.—An insect ‘“‘ bite” is often a 
very serious matter. We have known the 
effects to last for years. Up to the present 
there appears to have been no real remedy to 
cure properly gnat and other stings. For some 
time Mr. C. Mackett, who is a microscopist, 
has made a study of these pests, which the 
microscope brings to a possible size for ex- 
afithation. He has now discovered a strong 
liquid, quite harmless to the skin, that when 

—tbbed on immediately after the sting will 
very quickly stop further irritation. He has 
himself found it a certain remedy and cure, 

as have all others to whom he has recon- 
mended it. It is quite effective for wasp 
stings, and ought to be of great interest to 
readers abroad. It goes by the name ol 
“Keyaol,’’ and the inventor sells it in fairiy 
large tubes for 1s. a tube. The address is Mr. 
C. Mackett, 40, Woodbury Park, Tunbridge 
; Wells 


ADVERTISEMENT CHARGES. 


The. charge for Advertissmente in the columns headed 


For Exchange, for Sale, Wanted, Addresses, 
Situations. 


ia ONB SHILLING for the firet SIXTEEN WORDS and 

8d. for every succeeding Eight Words—which must be 

prepaid. No advertisement will be inserted for less than 
ONB SHILLING. 

The address is included as part of the Advertisement 
and charged for. No Displayed Advertisements can appear 
in above columns. 

ORDINARY ADVBRTISBMBNTS (NOT DISPLAYED). 

s. à. 


Thirty words a ees oe Slee ee - 2 @ 
Bvery Additional Night Words we 
Front Page, Five Shillings for the firat 40 words; after- 
wards, 6d. per line. Displayed Advertisements on Front 
Page, 10s. Gå. per inoh. Paragraph Advertisements, One 
per line. No Front Page or Paragraph Adver 
tisement inserted for less than Five Shillings. 
Rates for Displayed Advertisements en application te 
jhe Publisher. 
All Advertisements must be propaid, and in cases where 
the amount sent exceeds One Shilling, the Publisher 
would be grateful if a P.O. could be sent, and not stamps. 
Stamps, however—proferably halfpenny etamps—may be 
sont where iù is inconvenient to obtain P.O.’»s. 
Advertisoments must reaoh the Offce by 
3 p.m. on Tuesday to seoure insertion in the 
following Friday’s number. 
All Chequee and Post Office Orders to de made payable 
to THE STRAND NEWSPAPER OOMPANY. LIMITED, and all 


eommunicationa respecting Advertisements should be dis- 
tinctly addressed to 


THE PUBLISHER, 
THE “ BNGLISH MECHANIO,” 
EFFINGHAM HOUSE, ARUNDEL &STRBBT, 
STRAND. LONDON, W.0 


For Exchange. 


The Reputation Firm Exchange or Buy Any 
thing Optical. Write or call.—BRoApBURST, CLARE- 
SON AND CO., 68, Farringdon Road, E.C.1 


Clarkson's, 338, High Holborn. Second-hand 


Optical Mart. Make, Buy Sell, Exchange -First- 
class Optical Taostrumente. 


Witts, Opticians, 3, Buckingham Palace 


RoaD, S.W.1, Buy, Sell, and Exchangé Optical In- 
struments. Particulars on application. i 


For Sale. 


Reflecting Telesoopes, Mirrors, 
new method. More light and 
OAL.VER, Manse, Walpole, Halesworth. 


Realgar Mounts: Vulgare, Pellucida, Angulatum, 
Navicula, Rhomboides, Saxonica, 5s. each.—C. BAKER, 
244, High Holborn, London. 


64-Page Book about Herbs and Row to Use 
Them, 2d.—TRIMNNELL, The Herbalist, 144, Richmond 
Road, Cardiff. 


Milling Attaohments, with Vices for Lathes.— 
(as WHBERLER MANUPACTURING CO., LTD., Treneb 
Crossing, Wellington, Salop. 


Silvered hy 
durability.—G 


Gas Manufacture.—Mr. G. Helps, Manor 
Court. Nuneaton, has patented a gaseous 
Mixture having a calorine value of from 
` about 240 to 150 B.T.U. per cubic foot which 
comprises cas made trom coal, peat, wood. or 
-the like. and either diluting or enriching 
acents, The mixture may be distributed, and 
when desired all or part of it may %e 
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Blattis jis used in the Royal Palace and al] dome- 
stic dwellings down to the humblest cottage, and 
has never failed to accomplish ite purpose. Wo- 
guarantees it to exterminate cockroaches. The 
Editor recommends it. ls. 9d., 3s., or s. 6d. per 
tin, post free, from HOWARTHS, 471, Crooksmoor, 
Sheffield. 


Silent Keyless Clock. English make; simplicity ; 


reliabiiity ; noiseless; no keys to lose, no springs to- 
break; driving force constant! no oil required. Price 


£2 10s. Luminous dial and hands 10s. 6d. extra.— 
DENNISON, 26-28, Holborn Viaduct, London, E.C.1.. 
"Phone, Holborn 2793. 

Waltham Watoches.—Special offer (Gent.’s size). 
“ Peer,” 17-jewel, adjusted, gold 9-ct., demi, £16 10s.. 
(listed £22); ‘‘ Riverside,” non-magnetic, gold-filled, 
£17 2s. 6d. (listed 
£29); “ Vanguard,” 18 size, 2l-jewel, gold 9-ct., 


hunting, £24 6s. (listed £36). All perfect condition. 
List of other bargains and regular detailed list post 


free on application. Waltham Watches repaired by 
trained staff.—Apply, DENNISON’sS, 26-28, Holborn 
Viaduct, E.C.1. "Phone, Holborn 2798. 

lonised Tablets for middle age, prevent harden- 
ing of the arteries, swelling of glands, tendency to 
seizures.— Below. 

Ionised Tablets for Deafness, Insomnia, Enlargedi 
Prostate, Rheumatism, Piles, Catarrh, and all. 
chronic ailments.—THB LABORATORY, 62, Newport 
Street, Bolton. 

“ Telescopes, Equatorial Adjustments, Figur- 
ing and Silvering Mirrors,” 2nd Ed., cloth, 6vo. 
5s. 6d.— BANKS, 62, Newport Street, Bolton. 

The Harley Chin Rest prevents mouth breath- 
sleep—a prolific cause disease 


The Harley Chin Rest. Highly recommended 
E RA EA 62, New-- 

port Street, Bolton. 
Microscopes, Accessories, and Splendid. 


SLIDES for Sale.—CLARKB AND PGs, 28, Thavies Ina,. 
Holborn Circus, E.C.1. 


Books! Technical, Scientific, all subjects.. 
1,000,000 in stock. Second-hand and new; lowest. 
prices; approval. Catalogue 401 free.—Below. 

Books Bought. Best prices given.—Fory.s.. 
121-125, Charing Oross Road, London. 

Australian Opals.—Direct from Australia. Rare- 
“ Black ” Opals, beautifully intermingled red, blue, 
green colouring. Descriptive price-lists free. Corre- 
spondence invited. World-wide connection. —NORMAN. 
sir aad “ Ontical House,” Melbourne, Australia. 

pare Time Employment with Firelighter’ 
eee ons nee panels, ak Waste materials. 

sed.—HILL AND HERBERT, LTD., Grea tral; 
Street, Leicester. pene 

a raed Nba 100 specimens, unnamed.,. 
post free, 5s., cheap.—LANCELOT, 204, Chri 
Road, Boscombe, Hants. ‘ oe 

“Gramophone Building and Repairing,’ 15 
pages, 56 illustrations, 1s. 6d., posted.—‘' GRAMO,” 
27, Oxford Road, Putney, London. 

Opportunities Lost are Never Regained.—We 
are for one month cutting the price of our 3}-in. 
centre 3 ft. gap-bed Screw-cutting Lathe from 
£22 10s. and £19 10s. to £14 10s. and £12 10s., or 
we will supply you with a complete set of machined 
castings for you tq build your own lathe without. 
the aid of any machinery. We advertised Lathes. 
in THE ENGLISH MECHANIC 25 years ago. Don’t miss 
this opportunity. Send two stamps for booklet, in. 
which we tell you all about it.—S. Hotmgs and Co... 
Engineers, Bradford. 

Send Postal Order, one shilling and threepence,. 
for the Hypnotic Mirror. It dares the Genaues an 
sends you to sleep. With full instructions how to. 
hypnotise yourself and others.—ELDEE PRODUCTION ` 
Co., 43, Canadian Buiidings, Jamés Street, Liverpool. 


Unmounted Microscopic Objects.—Grand selec-- 
tion, Radiolurici, Diatoms, Algse, Zoophytes, Cry-- 
stals, Foraminifera —SuGGEtT, 16, Williamson Lane, 
Droylsden. 

For Sale—Astronomical Telescope, brass tube, . 
3}-in. 0.G., rackwork, eye-end, 2 eyepieces, finder, . 
dewcap and cover, in pine case, no stand, £10 10s.—. 
GUNN, 25, Brighton Square, Dublin. 

Worth Reading.—‘ Watt and the Steam Age,’’’ 
itlustrated, price 7s. 6d.—St. BRIDES, Booksellers.. 
Fleet Street, London. 

bathe, Pittier, 3}-in. treadle, back-geared, screw- 
cutting, pattern B2, with change wheels, milling 
head, etc., in good condition. What offers?2— H.” 
9, Ranelagh Villas, Hove, Sussex. 

Five-pint Brazing Lamps, perfect order, 
28s. 6d. each.—74, Edenbridge Road, Bush Hill Park 
Enfield. 

Four-hour Acetylene Generators, solid alu- 
minium, highly polished, new, 14s. 6d. each.—74. 
Edenbridge Road, Bush Hill Park, Enfield. 

Printing Presses._-Ready for use. Low prices: 
Particulars, etc., free.—MMOGUIRE's, 14e, Victoriy, 
Street, Bury, Lancs. 

Anglers’ Secrets.—“ How to Catch Fish in. 
Abundance.” Prize Fishing, instructions. Valuabl> . 
fishing book, 2s. 6d.. post free.—Professor GLEAVE 
11/67, Mawbey Street, London, $.W.S. T 

Astronomical Telesoopes.—Special offer 3 
great reduction. Write for new list. Prices will ae 
prise you and cannot be repeated. Don’t forget, if. 
you want a microscope or accessories, to write for - 
bargain list.—MAcKETT, Optician, Tunbridge Wells. 

Watson Edinburgh * H” Microscope.—Rack. 
work coarse and micrometer fine adjustments. 
divided drawtube, triple nosepiece, built-in large — 
aperture mechanical stage with verniers, focussing 
and centring substage with Watson ** Universa! ” 
condenser, 2-in. Crouch, 3-in., }-in., and 1/12-in., 
O.I. t Versalie” Watson Objectives, 3 exepieces hy 
Watson, Zeiss, and Negretti, perfect condition. wa 
plete in cage, £35,—Dal LADS Y, 50, Bedford 8a., W-- 
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Barograph Self-recording Baro- 
METER, 6-chamber aneroid, best’ make, fitted 
8-day clock, finest movement, in cylindrical 
drum which carries chart showing week's record, 
ebonised wood and bevelled plate-glass case, 


Hughes’ 


used, in fine order, £6 12s. 6d. 


Powerful 3-Draw Telescope, 
12 in. O.G., in good order, 35s. 

Pair Aitchison Powerful Field Glasses, 
morocco teather covered, screw focussing, sun- 
shade, complete leather case, 50s. 

Crouch Binocular Microscope, jnclinabte 
stand, rack coarse ang screw fine focussing, 
rack interocular adjustment, revolving an 
centring stage, pair eyepieces, objectives 2 in., 
1 in, and } inm., camera lucida, and case, 
£11 15s.; in fine condition. 

Double Nosepiece for microscope, 11s. 6d.; 
Abbe Condenser and Iris, R.M.S. standard fit- 
ting, 358.; No. 1 Eyepiece with pointer, 10s.; 
Darkground Illuminator (spot lens) for substage, 
R.M.S. fitting, 10s. 6d.; Slide Mounting Turn- 
table, 9s. 6d.; Unmounted Abbe Condenser, 
17s. 6d.; Lieberkuhn, with brass protection cap, 
ws. 6d. 

i-pl. Thornton-Pickard Wafer Pocket 
CAMERA, double extension, rising and cross front, 
hooded focussing screen, Beck symmetrical 7/8 
lens, speeded shutter, and 4 slides, £3 15s. 

i-pl. Folding Pocket Camera, focussing, 
rising front, direct view finder, R.R. lens, in 
Kodak shutter, adjustable speeds, and 3 book- 
form slides, 37s. 6d. 

Pair Lizar’s 16x Neo-Fulvue Prism 
BINOCULARS, eyecap focussing, bending bar, and 
jeather case, £9 15s. 

Crouch Microscope, jnclinable stand, rack 
coarse aud micrometer screw fine focussing, 
mechanical stage, rack and pinion and swing- 
out substage, Abbe condenser and iris, dust- 
proof triple nosepiece, 2 eyepieces, objectives 
1 in., 1-6 im, and 1-12 in., oil immersion, and 
case, £22 10s.; in fine order. 

Deer Stalking or Portable Tourist Tele- 
SCOPE, 3-draw oxidised tubes, brown leather 
covered, sunshade, 2-in. O0.G., pancratic eyepiece, 
and slings, £6 Gs. . 


*Phone, 
CITY 6981. 


brass tubes, 


D. J. Smith and Co., Ltd.—Below. 

Motor Licence Holders, in Aluminium, flat, 
pedestal, or angle type, 8s. 6d. each, post paid. 

20 H.P. Clement Van, £125. 

The Motorist Tool Benoh, fitted complete. Write 
for particulars. l , 

10 H.P. Stanley Steam Car, Coupé, price £125 

15 H.P. White Steam Four-seater, paraffin fuel, 


i 1} in. square high-speed Steel. Offer wanted. 

Spare Parta Made for any Car at reasonable 
prices. 

Roomy Van Body, price £20. 

20 H.P., White Steam Car, excellent order, £89. 

White Spare Parts, new and second-hand; large 
etock, cheap. 

22 H.P. White Steam Chassis, suitable for van, 
parafin fuel, £65. — 

12 H.P. Serpollet Four-seater, £75. 

16 H.P. White Chassis, paraffin fuel, £70. 

10 H.P. Stanley Four-seater, price £80. 

8 cwt. R.M.C. Seabrook Van, electric lighting 
and starting, ready for service, £160. . . 

Two Eissmann 4-oylinder Magnetos, £6 each. 

Hand-operated mechanical Warning Signals, 
black ane ts finish, 21s. each 

One-ton Napier Van, solid rear tires, £110. 

8 cwt. Darraoq Van, ready for service, £120. 

4 H.P. Douglas Motor-oyele Combination, fully 
equipped, £110. , 

é}-in. Sorew-outting Lathe, in first-class condi- 
tion; thange wheel, chuck,’ and countershaft; £25. 

10 H.P. Four-cylinder R.G.. smart two-seater 
body, wire wheels; £225 tax paid. 

15 H.P. White 4-seat, torpedo body, 
equipped, price £165. 

16-20 H.P. Renault Landaulette, suit private 
hire or station work, £175. 


D. J. Smith and Co., Ltd., §8, Compton Street, 
Goswell Road, London, E.C.; also at Compton Works, 
Wickford, Eesex.— Above. 

Lathes for Salo —3-in. Drummond, screw- 
cutting, treadle, complete with change-wheels, 
chucks, tools, also a Milne’s Ornamental, complete. 
—PIKE, 36, Devonshire Road, Homerton. 


3}-in. Astronomical Telescope. — Equatorial 
head, with slow motion; also plain head, finder, 
9 eyepieces, mahogany tripod, and case. Perfect 
condition. Seen any evening by appointment.— 
HAMMOND, Letchmere, Olden Lane, Purley. £37 10s. 


fully 


with drawer for holding charts, used and un- 
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City Sale & Exchange. 


ł-pl. Magazine Ilex Boxr-form ‘Camera, 
rack focussing, rising and croes front, R.R. lens, 
automatic shutter speeds to 1-100 sec. and time, 
magazine changing for 12 plates, £2 18s. 6d. 

Steward's “ Lord Bury ” Telescope, 3-draw 
and leather-covered, pancratic eyepiece, 13-in 
O.G., and leather case, £5 5s. 

Reynold’s 61-in. Sextant, silvered arc and 
vernier reading to 20 seconds, 3 eyepieces, and 
mahogany case, £5 10s. 

Pair 8x Carl Zeiss Turact Prism Binocu 
LARS, eyepiece focussing, bending bar, complete, 
leather case, £8 8s.; unsoiled, listed £11 15s. 

Pair 18x Carl Zeiss Prism Binoculars, 
50 m/m 0.G., eyepiece focussing, bending bar, 
and *solid leather oa. complete with top for 


stand, as new, £18 


` Every Article in 
this Advertisement 
is Guaranteed 
in Perfect Working 


Order. 
$$$ 


Microscope on Inclinable Horseshoe Stand, 
rack and pinion focussing, draw tube, 2 eye- 
pieces, large stage, 7 in. x 3 in., 3-in. objective, 
and case, £3 15s. 

Telescope, Braham 5-draw, very powerful, 
plated tubes, 13-in. O.G., and leather case, a 
compact telescope, £2 15s. 

Prismatic Compass, mark VII., dial on oil, 
complete, leather case, £3. j 

3} x 2} Thornton-Pickard Viotory Refiex, 
rack focussing, revolving back, deep focussing 
hood, T.-P. Cooke f/4.5 anastigmat lens, iris, 
and 6 slides, £12 15s. : 


90-94, FLEET STREET, E.C.4. 


Rome Was Not Built in a Day! It was built 
slowly and surely. So our business has gradually 
grown during the past 100 years, and jis still grow- 
ing.—Your optical inquiry, be it large or small, will 
have careful attention 
CLARKSON, and Co., Telescope House, 63, Farringdon 
Road, Londan, E.C.1. 


Rome Was Not Built in a Day! Nor is a 
Telescope, or a Telescope Reputation. They both 
take time, and it’s quality that tells. Our 3-in. 


Standard Astronomical Telescope at £6 10s. is one 
with a reputation. 3-in. Starboy at £11, 3-in. Ad- 
vanced Starboy, £23 10s. 3-in. Premier, £27 10s. 
3}-in. Premier, £40. 4-in. Premier, £55. Finest 
quality, lowest prices. Inspection invited. Delivery 
from stock.—BROADHURST, CLARKSON, and: Co., the 
Telescope Experts. l 

16s. 6s. Buys the Best Astronomical Eyepiece on 
the Market, while High Powers only cost 21s. 
Approval gladly. Immediate delivery.—BROADHURST, 
CLARKSON, and Co., London, E.C.1. 

We Take Anything Optical in Part Exchange 
for New Instruments. Write now.— BROADHURST, 
CLARKSON, and Co. 

Lecture Lantern. Full size, complete, 30s. Lan- 
tern Microscopes, 25s., 50s., 60s., and 70. Now is 
the time to buy. Lantern Kaleidoscope, by Darber, 
with slide, 30s.—BROADHURST, CLARKSON, and Co., the 
Reputation Firm. 

New 5}j.in. Enlarging Condenser, 30s. 
ing Body for 5}-in. Condenser, 30s. 6-in. Condenser, 
40s. Spirit Lamp for Lantern, 1és.. Inverted 
Burner, 21s.—BROADHURST, CLARKSON, and Co. 

Watson’s “Senior” Attachable Mechanical 
Stage, with Verniers, cost £6 185. 6d., as new, with 
box, £4 158. Watson 1/12 Oil Imm., #£7.— 
BROADHURST, CLARKSON, and Co., London. 

No. 1 Boss Monocular Microscope, mechanical 
stage, racking, centring, rotating substage, in case, 
complete with apparatus, £15 15s. As new. Bar- 
gain.—BROADHURST, CLARKSON, and Co., London. 


Beck Standard London Model. Special offer. 
New Microscopes. Stocktaking, to clear. Each 
Microscope complete with #-in., 3-in., double nose- 
piece. Special price, £12 17s. 6d. Beck Popular 
Binocular Microscope, £12 10s. Ditto Monocular, 
with apparatus, £6 10s. Beck Star, 2 objectives, 
and case, £4 4s. (Beck }-in. Objective, 558. Beck 
1/12-in., £5 5s. Beck 500 Mahogany Cabinet, glass 
door, £6 10s. Write or call to-day.— BROADHURST, 
CLARKSON, and Co., note address, 68, Farringdon 
Road, London, E.C.1. 

_ Bioscope, in case, with spool boxes, chain take-up, 
lenses all in excellent order, £7 10s. No lamp house. 
Bargain. Call now.—BROADHURST, CLARKSON, and Co. 


Broadhurst, Clarkson, and Co.—For all Optical 
Goods, Telescopes, rosetta Binoculars, and all 
fittings.— Write or call, note the address, 63)|\(Far- 
ringdon Road, London, E.C.1. 


Enlarg- 


if sent to BROADHURST, | 


stage, rack substage, and 


“ 


Hughes’ 
inclinable, rack coarse 
adjustments, eyepiece, 
and case, £2 18s, 6d. 

1/1-pl. Double Extension Stand Camera, 
rack focussing, rising front, ewing and reversing 


Sociéty of Arts Microscope, 
and screw fine focussing 
2-in. objective, polariser, 


back, R.R. lens f/8, 3 double book-form skdes, 
a bargain, £4 10s. 3 ne 
6-in. Transit Theodolito, by Sprenger. 


covered horizontal scale and vernier, vertical 
scale and 2 verniers, microscopes of reading in 
both horizontal and vertical, all divisions on 
silver, two 4-in. levels, one on horizontal bed 
and other on telescope, one large central level, 
telescope with rack focussing,. spider lines in 
eyepiece, 3 levelling screws, each with clamping 
adjustment, levelling plate, plummet, stand, and 
pine travelling case, £24 10s.; in new condition. 

i-pl. Uno Camera, focussing, hooded focussing 
screen, Zeiss Triotar f/6.3 anastigmat, Lukos I. 
shutter, adjustable speed, and 6 slides, £6 1S; 
a bargain. 

Pair Powerful Field Glasses, central screw 
focussing, bending bar, sunshade, and leather 
case, £2 10s. 

Westley Astro. Telescope, 31-in, 0.G., star 
finder, steadying rod, rack and pinion focussing, 
dust cap, 3 astro. eyepieces, 120x, 100x, and 
75x, terrestrial pancratic eyepiece, mounted on 
heavy brass claw table stand, complete 
mahogany case, £20 10s. 


Micro. Oil Lamp, by J. How, rising and- 
lowering, complete bull’s-eye condenser and 
case, 30s. 


6l-in, Mahogany Circular Aneroid, 5-in. 
open dial, bevelled glass, setting hand, 17s. 6d. 
18 x 50 Zeiss Monocular, and leather case, 
as hrand new, £18. a 
‘6x Monocular, and leather case, 50s. l 
Leitz Microscope, §tand II., inclinable, 
horseshoe stand, rack and pinion coarse and 
micrometer screw fine focussing, spiral focussing 
and swing-out substage, Abbe and iris, dust- 
proof triple noseplece, 2 eyepieces, objectives 
2-3 in., 1-6 in, and 1-12 in., oil immersion, 
N.Ap. 1.30, and case, as brand new, £21. 


WIRES: “FILMS, 
FLEET, LONDON." 


6j-in. Newtonian Telescopes. endid instru- 
ments. We hold highest Ciera for above. 
Price £27 10s., including 3 standard eyepieces, two 
slow motions, star finder, and our famous mirror 
and flat.—IRVING. i 


3-in. Refractor, of finest make. Write us 
Standard eyepieces, Low powers, 14s. 6d.; High 
Toweri; vs. 6d.—IRVING, 185, High Street, Tedding- 
McClean’s Star Spectroscope, with slit, as new, 


97s. 6d.; Watson's x8 Army model Prismatic Binocu- 
lars, as new, 90s.—Below. 


_ Micro. Specimens, mounted, quantity of general 
interest, 6s. doz. . Mahogany Object Cabinet, to hold 
500 (S drawers), 40s.—Below. 


Leitz Microscope, Stand “E,” circular centring 


2 ; f illuminator, 2 oculars, 
iin. udia ea ie O Leitz O.I. nosepiece, 
ew condition, ; 26. -—BROWNING,. 37, South- 
ampton Street, Strand, W.G2, 3 ae 


Why Buy a Reflector? Our descriptive bro- 
chure, 2d. by return, tells you all about our superb 
Newtonians and why you should choose this form 
of telescope. Write now, as the season is advancing 
and Mars is due shortly.—F, BURNERD and Co., Dry- 
burgh Works, Putney, London, S.W.16. 


Reflector Tube.—Circular, built-up, wooden. Ex- 
cellent for 10-in. to 12-in. mirror, 25s.; ditta, rolled 
plywood, 11 ins. inside, & ft. long, 203.—BURNERD, 
51, Dryburgh Road, Putney, S.W.16. l 


A Bicycle for a Shilling.—Ablewhite’s latest 
brain-twister, a Football Puzzle in 13 parts, put 
together in three minutes. A bicycle will be given 

> Any person who can put this puzzle together 
within one week from date of purchase. Price 1s. 

Re “ Daily News’ (66) Puzzle, THOS. ABLEWHITB 
begs to inform his numerous clients that he has 
already solved this puzzle in Jess than 66 moves. 

Ablewhite’s Loop-the-Loop Puzzle Competition 
will close on September 30.—THOS. ABLEWHITE, 
Puzzle King, Trinity School House, Coventry. 


W. Watson and Sons have for sale the follow- 

Revolving Microscopist’s Table, octagonal top, 

with thick plate-glass cover, 28-in. diameter, 30-in. 

high, with straight legs, very fine ¢gendition, price 
8. 


313, High Holborn, W.C.1. 


Tinman’s Jenny and Few Tools, accept 25s. 
17, Delverton Road, Walworth. 


lot.—Wyatt, 

5 3/16-in. Achromatio Telescope, ldrge finder, 
telescopic steadying Trods, terrestrial eyeplece, by 
Cutts and Sutton, Tack-focussing, garden stand, 
it anaes 6, Peter Street,. Daisyfield, Black- 
urn. 


Be ee ee eee ee E E 


en ee ee a aa 
Lei 1 we oh AE SR 
ae wY ; x 
š A 


Serr. 23, 1921. * 


ee ee OW ee N 2 


a ’ 


105 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 2948. 


' ‘MAKING CHASERS’ TOOLS. 
By ELEcTROGRAPHER. 


Although chasers’ tools may be bought 
wery cheaply ready made and of good 
quality, many metal- workers prefer to 
make their own punches and -other imple- 
ments used in the art. Sometimes a more 
useful tool can ‘be made than can be 
bought, and for special work a proper tool 
is a great help. Besides, there is none of 
that feeling of strangeness about a tool 
one makes, which in itself is a help on an 
awkward job, as every reader of experi- 
ence has realised before to-day, even if he 
cannot explain it. . 

Most tool houses stock what is called 
tool steel, and although the quality varies, 
the best crucible cast steel is what is re- 
quired. It is not expensive, even in 
these times, and a-pound or two will make 
quite a lot of useful punches. The sizes 
of most use for chasers’ tools are 1 in. 
and jin. square. For buhl punches, $ in. 
Square may be necessary, but nothing 
‘larger is necessary for ordinary everyday 
chasing. 

Having the rods of steel, do not make 
the common mistake of cutting it all up 
into punch sizes straight away. Make the 

tool as far as possible on the rod, and cut 
off only when some further process necessi- 
tates this. In the rod form it is easier to 
work on and manipulate, up to a point, 
speaking generally, and saves the use of 
tongs, ete. Besides, it saves waste. too, at 
times. 

One of the simplest tools to mike is the 
coarse liner or tracing tool. Such a tool 
is used to indicate a bend in sheet metal 
work, or to clear and smooth out a hol- 
lowed line on a fine- casting. There are 

- fine liners, too, and their making is simi- 
lar, but for the present it is proposed to 


stick to the coarse one, which will serve as’ 


an example. A similar tool is made both 
in the fine and coarse section on the round, 
and these are termed curved tracers, but 
these are not quite so simple to make, and 
w have purposely been made to give place 
to the tool first mentioned for the sake of 
simplicity. 

The first operation is the forging out of 
the end of the steel for the cutting edge, and 
this proves the advantage of not cutting 
off the steel af present. It is easier to 
handle and, besides, the tapering out may 
result in some of the punches being of dif- 
ferent lengths if cut one uniform length 
at first. Have a nice little fire, clear and 
fairly hot, and place the end of the strip 
of steel in it for about two inches of its 
length, turning it gently over to get it 
rg aba in heat according to the size of 


_ If there is too much heat and the steel 
ls really fine tool metal, there is danger of 
‘crystallisation, which means spoiling the 
piece, It is well, therefore, to be careful 
of this, and the best way to prevent it is to 
see the steel does not get beyond a bright 
cherry red. If by any chance the heat is 
allowed to get to the point of crystallisa- 
tion the best thing to do is to nip off the 
.end on the anvil hardie and make a fresh 


start. Better to waste two inches of steel |. 


than have the tool fracture and fly, per- 
haps resulting in a serious accident, the 
Arst time the- punch receives a little 
heavier knock than usual. This is gener- 
ally the result of overheating, and is one 
to be guarded against by all means. 
, Having reached the right temperature, 
- layon the anvil and begin forging the end 
to a flat taper. Beware of heavy blows, 
and stop as soon as the bright glow has 
faded ont, Heavy blows and cool metal 
mean fracture of the steel. Put back into 
the fire and bring to the cherry red, then 
forgo again, repeating until the taper 1s 
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correct. 


Keep the bottom edge from frac- 
ture and as rounded as necessary, only a 
trifle larger than required to allow for a 
little dressing in the vice. 

When the end is about right for shape 
give another heating up to soften away the 
hardness induced by the hammering and 
to make easy work for the file. ` When in 
the vice examine closely to see if size and 
shape, so far as got, are correct, and also 
to observe how the steel has come through 
the ordeal. If the steel was good and was 
neither overheated nor hammered too much 
at too low a temperature all should be well. 

Presuming this is so, take a ten or 
twelve-inch file and get out the rough 
forging marks, taking care not to let this 
interfere with the taper if this has been 
forged correctly. If not perfect in this 
way, the file should put the matter right, 
and especially in ihe rounding of the 
edge. This is a matter that varies with 
the tool and the work it has to do, but in 
no case must it be sharp on edge, or too 
slim in section, or it becomes a fine liner 
instead of a coarse one. 

Generally, providing the taper has 
been got fine or levelled sufficiently, it is 
as well to leave the rounding of the edge 
to the smooth which follows the file in 
finishing. This should be of about the 
same size, and is used for bringing tho 
tool up to polishing point. For this use 
first a coarse piece of emery cloth 
wrapped round a stick of convenient size, 
followed by a finer cloth, wetting both 
with a little paraffin oil. 

Some people may consider this finish 
fine enough, but it will not suit the good 
workman, and it is not recommended here 
so to stop the process. Instead, take a 
buff stick or a piece of plain wood of 
suitable shape and some rottenstone and 
oil and go over the lower part of the tool, 
especially the rounded edge. This por- 
tion of the teol must receive special atten- 
tion now, as any roughness would be fatal 
to the first job it was used on. The 
result should be a well-polished taper, 
and the edge should have a clean, smooth, 


straight surface, nicely rounded, and ends 


finished true and evenly. 

There are some operators who prefer to 
use such a tool a little before hardening 
and tempering, but it is a plan that can 
hardly be recommended, certainly not to 
any but experienced men. If it follows 
a similar tool—say in this case—as in 
rounding or clearing a fluting in a brass 
pattern, and is used very gently, prob- 
ably no harm results. To begin banging 
it about on an iron casting is quite 
another matter, and can do the soft tool 
no good. It is a thing needing much dis- 
cretion and care, otherwise the anvil and 
vice work will all be wasted and the tool 
will need shaping up again. 

Generally it will be well to harden first, 
and this is how it is done. Heat up the 
tool for about 14 in. up from the cutting 
edge, bringing to a cherry red. Dip in cold 
water, not plunging in at once, but intro- 
ducing the tip and running it gradually 
in until the whole of the heated part is 
immersed. If the job has been properly 


done a file rubbed along the hardened 


art will make no impression. 

The tempering requires more care and 
close observation to make a success of it. 
First polish up again the tool and remove 
traces of the hardening effect by means of 
the fine emery cloth, Have a Bunsen 
burner turned three-parts on, and place 
the centre of the punch in this, watching 
it change from straw to a deep purple. 
At this stage move the tool so that the 
purple colour moves gradually near the 
edge. When within about 4 in. of this 
take the punch from the flame and watch 
it closely. Soon the colour of the lower 
portion near the edge will become a straw 


>» 


colour, when the tool should be dipped for 


-about 35/16 in. from: the point in cold 


water. 

All that requires doing now is polish- 
ing again with the buff stick and a little 
rottenstone and oil. The tool is then ready 
for use, but it 1s.as well to let it be fol- 
lowed by other tools of the same sort for 
a little time until quite sure the edge has 
worn to the required smoothness. One 
would think perhaps that with all the 
polishing received there would be no ques- 


tion about the smoothness, but old hands 


will know what is meant, and young ones 
will soon find out. : 


Having fully described the making of a 
typical tool, 1t is only necessary to say 
that although the full gamut of chasing: 
tools mean many different ends to them, 
some produced one way and some another, 
the forging, hardening, and tempering 
are just the same as in this. case. The 
pattern is put on the end in various ways, 
as in some of the buhl punches by the file, 
or as in the perloir by means of the lathe, 
or in others by hot stamping. To describe 
them all would take too much space, anl 
even if this could be spared, operators 
vary in their manner of making, and soon 
everyone finds the way he likes best. 

Freezers and pointilloirs, as certain 
coarse matting tools are called, are not so 
easy for the amateur to make, and are 
best bought ready made. Generally once 
the chaser starts to make his own tools he 
does not stop until he has learned how 
to make nearly all he requires. It is 
always a sign of an intelligent workman, 
and to encourage the beginner to start on 
these right lines this article was written. 

It may, however, be pointed out in con- 
clusion that the most frequent cause of 
failure in this worthy ambition is the | 
attempting of too intricate kinds of tools 
at first. Better begin as advised above 
and lead gradually on to the more difti- 
cult patterns as practice makes perfect. 


—_——— 2 6 0 


THE AGGREGATION AND FLOW 
OF SOLIDS. 


Those of our readers more or less 
familiar with the invaluable results of 
Sir George Beilby’s experimental study -f 
the micro-structure and physical proper- 
ties of solids in various aggregation, and 
much more so those who have mis- 
apprehended or altogether missed their 
bearing on current metallurgical problems, 
should be grateful to him for the record of 
many years which is just published by 
Messrs. Macmillan and Co., Ltd., at 20s. 
net, and in only less degree to the fellow- 
workers, especially Sir Herbert Jackson 
and Mr. W. D. Haigh, whose collabora- 
tions have contributed so materially to its 
production, without which, as he frankly 
acknowledges, the work could not have 
been accomplished. | 


The volume is not only a record of Sir 
George Beilby’s actual experimental 
observations extending back through many 
years, but embodies as well the result of 
the more mature consideration given to 
the subject during the past year. 
Twenty years ago the electron theory was 
in its infancy, and we were almost 
entirely ignorant of the structure of the 
atom. Thanks, however, mainly to the 
X-ray examination of crystals, the latest 
knowledge of crystal. structure is in 
accordance with the view that the atom is 
a structure of definite size and shape 
which behaves in effect as an elastic solid. 
This view has guided Sir George Beilby’s 
own observations and conclusions from 
the outset, and if, as we believe, the 
further work of Sir William Bragg, Pro- 
fessor, W. L.( Bragg) and other physicists 


106 


will throw new light on structure of 
solids, not only in its crystalline, but also 
in the strained or vitreous state, due 
credit will always attach to the pioneer 


work done by Sir George Beilby in the|P 


earlier stages of research along lines 
before unpursued. 


The book is divided into eleven Sections, 


and due prominence is given in Section I. 
to microscopic methods and measure- 
ments, for it is of the first importance 
that the general methods of microscopic 
research, particularly with regard to illu- 
mination, should be understood, in order 
that the observations discussed may be 
rightly interpreted. The remarks under 
this head, quite apart from the bearing on 
the main question, will, we think, be of 
extreme interest to our many microscopi- 
cal readers. f 

Section II. deals with surface tension 
forms in liquids and solids. Section III. 
describes the various ways in which aggre- 
gation takes place, and shows that co- 
hesion and surface tension play a leading 
part in determining the form and texture 
of solid aggregates. The experimental ob- 
servations described in Section IV. are 
concerned with effects of cohesion—the 
most fundamental endowment of matter— 
on relatively large molecular aggregates, 
the volume of which can be measured or 
estimated witha fair degree of accuracy. 
Section V. shows that polish is ‘the result 
of surface flow. Section VI. suggests that 
the phenomena of surface flow offers a new 
theory of the hard and soft states im 
metals, and should appeal especially to all 
interested in the hardening and annealing 
of them. Section VII. goes on to consider 
the influence of the crystalline and vitreous 
states on the physical and mechanical 
properties of ductile metals. Section VIII. 
extends the inquiry into the infiuence of 
the crystalline, mobile, and vitreous 
states on the flow of rocks and ice. In 
Section IX. a tentative hypothesis is 
offered of the molecular pulsation cells. 
Section X. summarises the extension of 
Faraday’s work on the optical and other 
characteristics of metal lenses. Sec- 
tion XI. details the experiments, tending 
to show that the phosphorescence of crys- 
tals is affected by the change from the 
crystalline to the vitreous state. , 

It only remains to add that the various 
experiments are illustrated by no fewer 
than 106 illustrations, most effectively 
reproduced, and a full list of Sir George 
Beilby’s publications, dealing with his 
subject_ from 1901 up to 1915, to assure 
every reader of our too brief and imper- 
fect notice that the book is the most indis- 
pensable and exhaustive contribution to 
the literature of its subiect which has yet 
appeared, and is indispensable to every 
student engaged in its study. 

——————_ a 


Heatinc by Execrriciry.—According to a 
atent by Mr. W. H. Boorne, Bush Lane 

ouse, Bush Lane, Cannon Street, London, 
an electrode for arc welding or like purposes 
comprises a metal wire or rod coated with a 
paste containing aluminium or magnesium, 
silicate of soda, gum acacia, and water, 
Alternatively a paste containing silicate of 
aluminium or of magnesium and water with 
or without a little gum acacia may be used. 
The core after coating is wound with, car- 
bonaceous fibre, and coated with a paste con- 
taining three to four parts by weight of cal- 
ened magnesite, one-quarter part of ferrous 
silicate, and four to six. parts of fibrous 
asbestos. Three to four parts of calcium car- 
bonate may be added in some cases. The 
asbestos should preferably contain not less 
than 50 per cent. of silica and 30 per cent. 
of ferrous protoxide. The ingredients are 
ground, and mixed with sufficient silicate of 
soda to make a creamy paste. 
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| TAE BRITISH ASSOCIATION. 


The British Association ended its meet- 
ing at Edinburgh on September 13. The 
roceedings throughout have been well 
attended. Possibly their programme was 
a little overloaded; if any found it so, 
and that it was impossible to be present 
at all the meetings, we are sure they felt 
that a feast of good things is by no means 
a surfeit, and that their attendance had 
contributed to a record visit. We give 
below abstracts of the Sectional Addresses. 


SECTION A.—MATHEMATICAL AND PHYSICAL 
SCIENCE. 

Professor O. W. Richardson, F.R.S., in 
his Presidential address, said his prede- 
cessor in office a year ago reminded them 
that the theoretical researches of Einstein 
and Weyl suggested that not merely the 
material universe, but space itself, was 
perhaps finite. As to the probabilities, he 
did not wish to express an apinion; but 
the statement was significant of the extent 
of the revolution in the conceptions and 
fundamental principles of physics now in 

rogress. That space need not be infinite 

ad, he believed, long been recognised by 
geometricians, and appropriate geometries 
to meet its possible limitations had been 
devised by ingenious mathematicians. 


Erocu-Maxinc DISCOVERIES. 

The enormous and far-reaching ‘impor- 
tance of the discoveries being made at 
Cambridge by Sir Ernest Rutherford 
could not be over-emphasised. These 
epoch-making discoveries related to the 
structure and properties of the nuclei of 
atoms. At the present time they had, he 
thought, to accept it as a fact that the 
atoms consisted of a positively charged 
nucleus of minute size, surrounded at a 
fairly respectful distance by the number 
of electrons requisite to maintain the 
structure electrically neutral. The nucleus 
contains all but about 1/2,000th part of 
the mass of the atom, and its electric 
charge was numerically equal to that of 
the negative electron multiplied by what 
was called the atomic number of the atom, 
the atomic number being the number 
which was. obtained when the chemical 
elements are enumerated in the order vf 
the atomic weights. The diameters of the 
of the atoms were comparable 
with one-millionth of one-millionth part 
of a centimetre, and the problem of 
finding what lies within the interior of 
such a structure seemed -at first sight 
almost hopeless. It was to this problem 
which Rutherford had addressed himself 
by the direct method of bombarding the 
nuclei of the different atoms with the 
equally minute high-velocity helium nuclei 
(alpha-particles) given off by radioactive 
substances, and examining the tracks of 
any other particles which may be generated 
as a result of the impact. A careful and 
critical examination of the result showed 
that hydrogen nuclei was thus expelled 
from the nuclei of a number of atoms such 
as nitrogen and phosphorus. On the other 
hand, oxygen and carbon did not eject 
hydrogen under these circumstances, 
although there was evidence in the case of 
oxygen and nitrogen of the expulsion of 
other sub-nuclei whose precise structure 
was a matter for further inquiry. 


A MEDI-AVAL CHIMERA. 


The artificial transmutation of. the 
chemical elements was thus an established 
fact. The natural transmutation had, of 
course, been familiar for some years to 
students of radioactivity. The philoso- 
pher’s stone —one of the alleged chimeras 
of the medieval alchemists—-was_ thus 
within their reach. But that was only 
part of the story. It appeared that n 
some cases the kinetic energy of: the 
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ejected fragments was greater than that of 
the bombarding particles. This meant. 
that these bombardments were able to re- 
lease the energy which was stored in the 
nuclei of atoms. Now, they knew from. 
the amount of heat liberated in radio-. 
active disintegration that the amount of 
energy stored in the nuclei was of a. 
higher order of magnitude altogether— 


some millions of times greater, in fact, © 


than that generated by' any chemical re- 
action, such as the combustion of coal. Ir. 
this comparison, of course, it was the 
amount of energy per unit mass of- react- 


ing or disintegrating matter which was ` | 


under consideration. The amounts of 
energy which had thus far been released. 
by artificial disintegration of the nuclei 
were in themselves small, but they were 
enormous in comparison with the minute- 
amounts of matter affected. If these. 
effects could be sufficiently intensified 
there appeared to be two possibilities. 
Either they would prove uncontrollable, 
which would presumably spell the end of 
all things, or they would not. To reassure 
the nervons he would, however, interpolate 
the comforting thought that this planet. 
had held considerable quantities of radio- 
active matter for a very long time with- 
out anything very serious happening so 
far as they knew. If they can be both 
intensified and controlled, then we would 
have at our disposal an almost illimitable 
supply of power which would entirely 
transcend anything hitherto known. It 
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was too early yet to say whether the neces- - 


sary conditions were capable of being 
realised in practice, but he saw no ele- 
ments in the problem which would, justify 
usin denying the possibility of this. It 
might be that we were at the beginning 
of a new age, which would be referred to 
as the age of sub-atomic power. We could 
not say; time alone would tell. 


-” 


LIGHT anp X-Rays. 
One of the great achievements of experi- 
mental physics in recent years (the 


speaker proceeded) has been the demon- ` 


stration of the essential unity of X-rays. 
and ordinary light. X-rays have been 
shown to be merely light of particularly 
high frequency or short wave-length, the- 
distinction between the two being one ot. 


degree rather than of kind. The founda- 


tions of our knowledge of. X-ray 
phenomena were laid by Barkla, but: 
the discovery and development of the 
crystal diffraction methods by v. Lane, the 
Braggs, Moseley, Duane, and De Broglie 
have established their relations with 
ordinary light so clearly that he who runs. 
may read their substantial identity. The 
actual gap in the spectrum of the known 
radiations between light and X-rays is also 
rapidly disappearing. In approaching. 
this unknown region from the violet end, 
the most characteristic property of the 
radiations appears to be their intense ab- 
sorption -by practically every kind of 


matter. This result is not very surprising. 


from the quantum standpoint. The quan- 
tum of these*radiations is in excess of 
that which corresponds to the ionising 
spotential of every known molecule, but it 
is of the same order of magnitude. 
Furthermore, it is large enough to reach 


not only the most superficial, but also a` 


number of the deeper-seated electrons of 
the atoms. There is evidence, both thec- 
retical and experimental, that the phot»- 
electric absorption of radiation is most 
intense when its quantum exceeds the 
minimum quantum necessary to eject the 
absorbing electron, but does not exceed it 
too much. In the simplest theoretical 
case the absorption is zero for radiations 
whese frequencieslie below the minimum 
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' quantum, rises to a maximum for a fre- 


` in practice, but, broadly judged, the ex- 


= than to disintegrate these two important 


- was the enemy of man; studied and con- 


a 


properties of X-rays and light is, I think, 


doubt as to the precise interpretation of 


. was a hurried compromise between hunger 


_ history counted time, dire necessity would 
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observations. It could. easily have hap- 
pened that when Hutton died his unread- 
able writings might have passed out of 
notice, to be rediscovered at a subsequent 
time when their value could be better 
‘appreciated. But Playfair’s “ Explana- 
tions of the Hutton Theory,” as attractive 
and convincing still as when it was 
originally published, established at once 
the true position of Hutton as one of the 
founders of geology. Sir James Hall 
undertook a different task ; he determined 
to put Hutton’s theories to the test of ex- 
periment, and in so doing he became the 
virtual founder of modern experimental 
geology. Hutton was a friend of Hall’s 
father ; they were proprietors of adjacent 
estates in the county of Berwick, and much 
interested in the improved practice of agri- 
culture, and though the elder Hall (Sir 
John Hall, of Dunglass) has apparently 
left no scientific writings, he was one of 
those who were familiar with Hutton’s 
theories and a member of the so¢ial group 
in which Hutton moved. 
Section D.—Zoo.oey. 

“ Some Problems in Evolution” was 
the subject of Professor Edwin Goodrich’s 
Presidential address in the Zoology Sec- 
tion. Why are some characters inherited 
and others not ? he asked. For character to 
reappear in the offspring it was essential 
that the germinal factors and the environ- 
mental conditions which co-operated in its 
formation in the ancestor should both be 
present. Any alteration would produce a 
new result, and would give rise to a new 
character. Factors of inheritance pro- 
bably @xisted, and the fundamental pro- 
blem of biology was how far the factors 
of an organism changed, or how it ac- 
quired new factors. Little advance -had 
‘been made towards the solution of this 
problem since the time of Darwin, who 
considered that variation must ultimately 
be due to the action of environment. That 
conclusion was inevitable to the question : 
What share had mind taken in evolution ? 
His answer was that there was no justifi- 
cation for the belief that mind had acted, 
or could act, as something guiding or in- 
terfering with the course of metabolism. 
The question whether the mental or phy- 
sical series was the more important in 
evolution had no meaning, since one could 
not happen without the other. The two 
had evolved together pari passu. We 
knew of no mind apart from the body. 
Life doubtless arose in the sea, and in the 
attempt to solve most of the great pro- 
blems of biology the greatest advances had 
generally been made by the study of lower 
marine organisms. 

_ Section E.—GEOGRAPRY. 

Dr. D. G. Hogarth, in his Presidential 
address in the Geographical Section, 
claimed that the geographer’s proper field 
was the study of the causation of distribu- 
tion. Geography had long become a 
mother. She had conceived and borne 
astronomy, chemistry, botany, zoology, 
and many more children, including 
geology. In the coming century she had to 
bear yet other children — meteorology, 
climetology, oceanography, ethnology, 
anthropology, and more. The present 
policy of the British Board of Education 
as practised encouraged a four years’ 
break between the receptive ages of 14 and 
18 in the geographical training of the 
young. He claimed that geographical 
science should have some share in the com- 
pulsory curriculum of secondary schools. 
It also wanted a more honoured place in 
the University courses. 


Section F.—EconomIcs. 


Mr. W.-&. Hichens, of Cammell Laird 
and Co., in his Presidential address, dealt 


quency comparable with the minimum, 
and falls off to zero again at infinite fre- 
quency. This case, has not been realised 


perimental data are in harmony with it. 
Qn these general grounds we should expect 
‘intense absorption by all kinds of matter 
for the radiation between the ultra-violet 
‘and-the X-ray region. 

The closeness of the similarity in the 


even yet inadequately realised. It is not 
merely a similarity along broad lines, but 
it extends to a remarkable degree of detail. 
It is perhaps most conspicuous in the 
domains of photoelectric action and of the 
inverse phenomenon of the excitation of 
radiation or spectral lines by electron im- 
pacts. Whilst there may still be room for 


‘some of the experimental data, the im- 
pression I have formed is that each im- 
portant advance tends to unify rather 


groups of phenomena. 


SecTI0N B.—CHEMISTRY. 
Dr. M. O. Forster (President of the 
Chemistry Section), in his Presidential 
address, said to the average man breakfast 


To the chemist it was 
The smell of frizzled 
bacon actuated a wonderful chemical 
action in our bodies. This was the begin- 
ning of a process which, with a smoothness 
and rapidity unattainable in the labora- 
tory, converted breakfast into blood. The 
chemical actions practised by the body 
were beyond the comprehension of the bio- 
chemist. The hope of realising Such mar- 
vels was his dazzling goal. Nature ignored 


and the newspaper. 
a daily miracle. 


trolled, it was his friend. The nature 
motive alone could salvage civilisation. 
Dr. Forster concluded that before long, as 


have impelled mankind to some such 
course as applying our combative selfish- 
Thess against nature instead of towards the 
perpetuation of quarrels between the races 
of mankind. “Already,” he said, “the 
straws are giving their proverbial indica- 
tion. The demand for wheat by increasing 
Populations, the rapidly diminishing sup- 
ples of timber, the wasteful ravages of 
Insect pests, the less obvious but most in- 
sidious depredations of our microscopic 
enemies, and the blood-curdling fact that 
a day must come when the last‘ ton of coal 
and the last gallon of oil have been con- 
sumed are all circumstances which, at 
Present recognised by a small number o 
individuals comprising the scientific com- 
munity, must inevitably thrust them- 
selves upon mankind collectively.”’ 
SECTION C.—GEOLOGY. 

The Presidential address at the meeting 
of the Geology Section was delivered by 
Dr. J. S. Flett, F.R.S., Director of H.M. 
Geological Survsy, who spoke at consider- 
able length on the contributions to experi- 
mental geology made by Sir James Hall, 
a citizen of Edinburgh and one of a bril- 
liant group of scientific, literary, and 
Philosophical writers who lived in that 
city in the closing years of the eighteenth 
century. Quite the most notable member 
of this group was Hutton, who, not mainly 
for his eminence in geology, but princi- 
pally for his social gifts, his bonhomie, 
and his versatility, was regarded as the 
‘entre of the circle. Hutton showed an 
extraordinary combination of qualities. 
A burning enthusiast in geology, especi- 
“ally in the “ theory of the earth,” he tra- 
velled extensively in Scotland, England, 
and on the Continent making geological 
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with “The Principles by which Wages 
are Determined.” The most burning 
question in the industrial world to-day 
was, he said, the proper apportionment of 
the proceeds of industry between Labour 
and Capital, and most of the trouble arose 
from the fact that neither side would 
recognise the true facts on the other side. - 
People refused to consider the problem as 
a whole. 
Tue REAL SoLvurron. 

The fact that any particular industry 
was making large profits was not per se a 
ground for increasing the remuneration of 
the workers any more than the fact of a 
Budget surplus was a justification for in- 
creasing the salaries of civil servants all 
round. As to the scheme for profit-sharing 
in the coal mining industry, he did not 
believe there would be any “average 
profits” during the next few years, since 
substantial reductions in the price of coal 
were inevitable; but should it turn out 
to be a vigorous infant, then the miners 
would make a strong demand for a voice 
in the control of the industry. ‘‘ This is a 
natural consequence of effective profit- 
sharing, and one which I believe to be 
unworkable. 

‘‘The conclusions,” then, that I would 
put before you are these: There is nu 
simple and straightforward system appli- 
cable to the division of the proceeds of 
industry between Labour and Capital. 
Both are essential to industry, and there- 
fore to each other; hence the deeper inte- 
rests of both lie in co-operation, and the 
task before the leaders of Labour and of 
Capital consists in promoting the interests 
of both, not in selfishly pursuing the ad- 
vantage of the one at the expense of the 
other. 

A Lrvine WAGE. l 

‘© A clearer understanding of economic 
truths in the industrial world is essential 
if disputes are to be avoided. It must re- 
cognise that the wealth available for wages _ 
depends on the total production of the 
country, and that whilst, if production in- 
creases, wages will go up, if it falls wages | 
must come down. It is idle to hope that 
the living wage can be based permanently 
on any given standard of civilisation; it 
is bound to fluctuate at different periods, 
and will depend largely on whether the 
industries of a country are progressive, 
stagnant, or retrogressive. It is essential 
that the wage-earners should recognise that 
reductions are inevitable, and not the fault 
of the capitalists; they should be satisfied 
that all reductions proposed are reason- 
able. The capitalist, on his side, must 
be prepared to accept his full share of 
sacrifice, and be ready, if need be, as a 
temporary measure, not merely to receive 
no profits, but to face a loss, in order that 
our difficulties may be tided over until 
our trade recovers and prosperity re- 
turns.” i * 

Section H.—ANTHROPOLOGY. 

We gave the address in Section G, 
Engineering, last week. In the Anthropo- 
logical Section there was no Presidential 
address, consequent on the resignation as 
President of Sir J. G. Fraser; but there 
was a discussion on ‘“ An Imperial School 
of Anthropology,” opened by Sir Richard 
Temple, Bart., C.I.E. Speakers: Sir 
Everard im Thum, K.C.M.G., KB.E., 
C.B., Sir William Ridgeway, F.B.A. 


SEcTIoN I.—PHYSIOLOGY. 

In the realm of physiology, said Sir 
Walter Fletcher, in his Presidential 
address, the scientific workers. of this 
country had laid the whole world under a 
heavy debt. In nearly all the great 
primary fields of physiological knowledge | 
the! root.ideas were in great part British 
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in origin. The latest of these discoveries, industry. The main concern of the farmer 
the so-cailed vitamines, which had such a was to know, not so much what he could 
fundamental value in medicine and in grow and how best he could grow it, as 
agriculture, also stood to our national what he could sell and how to sell it at a 
credit. What would have seemed a fanciful profit. In Bedfordshire, for example, con- 
fairy tale nearly twenty years ago might siderable areas of very moderate land were 
be told of the miracles wrought by the given up to a most intensive form of agri- 
studied application of our new knowledge culture; but land equally suitable for æ 
of vitamines in diet. That we were saved similar form of farming might be met 
from starvation during the war was due to with in many other parts of the conntry 
our accurate physiological knowledge. The which was producing not:a tenth part of 
nation had seen a Minister fall whose con- the value in food products, nor employing 
trol of the people’s food was not based a tenth part of the capital and labour, 
upon physiological law, and his successor though at the same time the systems under 
gain renown whose adoption of its teaching which it was farmed were fully justified 
was early and faithful. One of the results by the results. The reason of the differ- 
of the war had been much permanent gain ence was that the land in the former case 
to physiologists and the practice of medi- had access to abundant and cheap sup- 
cine. Substances which to a chemist would plies of organic manure and to markets 
appear to be identical could now be dis- crying out for its produce, while one or 
tinguished in the most, decisive way by both these facilities were denied to the 
biological reactions. Nature had yet many other areas. - 
further beauties to unfold. [We may remind readers nat Mea gin 
| Murray is publishing the whole o 
SECTION J.—PsYCHoLoCY. Presidential edaresce in one volume at 
Mr.-C. Lloyd Morgan, LL.D., D.Sc., six shillings net. Those desirous of secur- 
F.R.S., in his address as President, spoke ing a full record of the Proceedings should 
on ‘‘ Consciousness and the Unconscious.” order the volume at once through their 
““ Does that,” he asked, “which we call 


; booksellers.—Ed., “ E.M.’’} 
the unconscious depend on the presence of i o i 
images and ideas ; or are images and ideas ee 
the cognitive raiment which the uncon- SPEECH THROUGH THE ETHER. 
sclous puts on at the emergent levels of By Sır ÓLIVER Lopes. 


perceptive and reflective consciousness ? The first of the “ Citizens’ Lectures” af 


The question in brief really comes to this: : . 

Are there what we may comprehensively cont P o T 
° . $ e 9 ? 

speak of as memories in the unconscious ? ject “ Speech Through the Ether ; or, The 


In much present-day resuscitation uf Her- ates fae : : 
bartian notions (which some of us thought Telephone inciples Underlying Wireless 


were little better than picturesque mytho- Was there anes 
| s there ything, the lecturer 
logy long ago discarded as obsolete) the asked, the ether did not do? Yes, it did 


unconscious is peopled with such memories not convey sound. Sound was a vibration 
7 With images, ideas, wishes, and thoughts, in matter, not in ether; while light was a 


‘living together, as Professor James Ward tremor in ether, not in matter. ‘They saw 


uts it, ‘like shades on the banks of the : 

Styx.’ Is this so? It is against this sort oe ag rset ie did ae talk 
of thing that the behaviourist rises in Throw th re his ae cl hcg gi 
vigorous protest ; and, swinging his pendu- act ‘all d alee tie ny ne ann iI 
lum too far (in some cases), drops psycho- th j be? He j ak AAT the oth 
logy overboard and proceeds on his course f i a E T I ei id aly 
in the biological ship. For those who can- a Preval pe pie elie a ers wad 
not go to this extreme the alternatiye view l spied y ee ar Sunes h H © eh t 
is that memories have been only in supra- a = eid f aries He hi th 

Jiminal consciousness, and that the uncon- Sun pe ached. T Earth. i nara t ad t 


scious, as such, is no wise imaginal. Itis : grok 
not yet cognitive. Only through cognition T ‘partiels a aa bab a ma 
i 


at the higher level of unreflective or ‘per- ether, spread out as radiation, and 


others of being nothing more than Men- 
delian segregates, the product of previous 
crossings; opinion on the subject is in a 
state of flux. In fact, it is clear that we 
know astonishingly little about variation. 

The President then proceeded to discuss 
the origin of the Land Flora. The ques- 
tion arose, he said: How far have we any 
evidence from the rocks which may bear 
on the transmigration and on the nature 
of the early Land Flora? A very few 
years ago no such evidence was available— 
such data as we then possessed seemed too 
obscure to discuss. Quite recent discoveries, 
especially those from the famous Rhynie 
Chert-bed, have shown that in Early 
Devonian times certain remarkably simple 
Jand-plants existed which in general con- 
figuration were no more advanced than 
some very ordinary seaweeds of the present 
day. At the same time, these plants were 
obviously fitted for terrestrial life, as 
shown by the presence of a water-conduct- 
ing tissue and stomata, and by ‘the mani- 
festly air-borne spores. 

The study of fossil botany, he observed 
in conclusion, had led to results of the 
utmost importance, in widening our view 
of the vegetable kingdom and helping to 
complete the natural system, to use 
Solms-Laubach’s old phrase once more. 


SECTION L.—EDUCATION. 


Sir’ Henry Hadow, C.B.E., D.Mus., 
President of the Section, devoted his 
address to the subject of “The Place of 
Music in a Liberal Education.” 

Music, he said, had not yet won citizen- 
ship in the daily life and civilisation of 
our people. This was clearly an egyor the 
perpetration of which was a serious loss to 
the country at large. Music was not only 
a source of noble pleasure—everyone ad- 
mitted that, at any rate in theory ; it was 
a form of intellectual and spiritual train- 
ing with which we really could not afford 
to dispense. It was not merely a matter 
of pleasing the ear with successions of 
beautiful sound or stirring the emotions 
with vibrating tone and poignant rhythm. 
It was just as truly a language as French 
or Latin. It was just as truly a form of 
mental discipline as any subject in science 
or mathematics. The notes in a perfect 
melody follow each other by as sure logical 
necessity as did the words in a line of 
Shakespeare. They were not only beauti- 
ful, they not only appealed to the discern- 
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ceptive consciousness does it begin to put 
on the raiment of images, ideas, and the 
rest, and thus find expression in the supra- 
jiminal field.” ; 


Section K.—-BOTANY. 


Dr. D. H. Scott, Basingstoke, devoted 
his address to “ the present position of the 
theory of descent in relation to the early 
history of plants.” It has long been evi- 
dent, he said, that all those ideas of evolu- 
tion in which the older generation of 
naturalists grew up have been disturbed, 
or indeed transformed, since the re-dis- 
covery of Mendel’s work and the conse- 
quent development of the new science of 
Genetics, Not only is the “omnfpotence 
of natural selection’’ gravely impugned, 
but variation iself, the foundation on 
which the Darwinian theory seemed to 
rest so securely, is now in question. The 
small variations, on which the natural 
selectionist relied so much, have proved, 
for the most part, to be merely fluctua- 
tions, oscillating about a mean, and there- 
fore incapable of giving rise to permanent 
new types. The well-established varieties 
of the Darwinian, such as the countless 
forms of Erophila verna, are now inter- 
preted as elementary species, no less stable 
than Linnean species, and of equally un- 
known origin. The mutations of De 
Vries, though still accepted at their face 
value by some biologists, are suspected by 
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ing ear by a thousand tones and associa- 
tions, they had also an inherent signifi- 
cance which in music, as in poetry, was a 
sure criterion of the difference between 
good art and bad. No doubt there was here 


one salient difference between the two arts. 


In language a part, at any rate, of the sig- 
nificance depended upon the relation 


between the thing said and an external 
reality which it expressed or depicted ; in 
music the whole significance was intrinsic, 
determined by the laws of its own form and 
the impulse of its own spirit. But though 
the kinds of significance were different, 
the fact of significance was equally present 
in both arts. | 


Section M.—AGRICULTURE. 

Mr. C. S. Orwin, M.A., the President, 
said it was now five-and-twenty years 
since research and educational work in 
agriculture had begun to be developed 
seriously in this country. - Much effort had 
been expended in investigating the forces 
by which animal and plant life are con- 
trolled, and in bringing natural science to 
bear on the problems of food production. 
Work along these lines had been most 
valuable to the farmer. But the fact had 
been overlooked that farming was a busi- 
ness, and that if it were to succeed as such 
it must be carried on with a clear regard 
for the economic forces which control the 
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where that fell it could excite a similar 
quiver. The heat disappeared in one 
place, to reappear in another. It 
travelled continuously as energy, but not 
as heat. So it was with sound also. The- 
sound vibrations must be transmuted 
must be delivered up to the ether to travel 
as radiation, and at- the distant station 
it must be received by something which- 
could transmute the energy back to sound’ 
again, $ 
FAITH IN THE POWER or DISCOVERY. | 
The transmutation of heat from matter- 
into ethereal energy was effected. by the- 
atoms themselves, by mechanism only par- - 
tially known to us. Through all the geo- ' 
logical ages—literally from time im- 
memorial—it had been going on. It was 
not so with sound.- No trace of sound 
reached us from an exploding star. We- 
saw the flash; we heard nothing. To- 
transmute sound into an ethereal tremor, 
and to change it back again into sound 
at a distant station, required humar 
agency. It needed ‘discovery and inven- 
tion. Discovery and invention were rife 
among us, though handicapped in their- 
early stages by poverty and lack of oppor- 
tunity. Only when some practical result 
was forthcoming did that difficulty begin 
to disappear. Faith in the power of dis-- 
covery, datent)in not a few of our strenu-- 
ous youth, would accelerate the process-- 


i >» 


d 
4 
| 


1 
d 


ME a = 


‘muted back again. 
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Faith removed obstacles, and gave tol Roughly and generally that was the 


genius its chance. The long chain of dis- 
coverers had no end, and no specifiable 


beginning. One could but pick out a. few. 


Nor was it one line only; 
it was a branching line. Different paths 
seemed to converge on some one goal. It 
was well to remember great names of re- 
cent times—Kelvin, Maxwell, FitzGerald, 
Hertz, the pioneers on one line; and on 
another, Crookes, J. J. Thomson, and 
others who were working hard to-day. The 
first line dealt with the ether and its pro- 
perties; the second line discovered the 
nature of electricity. It was only with 
scientific principles that he was dealing, 
ot with the technical details of applica- 
ion. Methods of application were pro- 
tean; many an amateur was acquainted 
with them, and the subject was advancing 
50 quickly that devices a few years old 
might hiss the speaker. Each twelve- 
month teemed a new one. But the funda- 
mental principles remained, and one of 
these was the nature of electricity. 


r Tue DocIiLe ELECTRON. 

It had turned out to be corporeal, 
atomic, or rather electronic. The dis- 
covery which closed the nineteenth century 
was the isolation of the natural unit of 
electricity. Small almost beyond concep- 
tion, mobile and active to an extra- 
ordinary degree, electrons were becom- 
ing our most docile servants. The skill of 
man had harnessed them ; it was by their 
aid that sound vibrations could ‘be trans- 
mitted to the ether, and after transit 
across great vasts of space could be trans- 
In an empty Crookes 
tube they could be driven off from matter. 
From a hot wire they evaporated, and 
they could be deflected and guided as we 
wished. Their obedience was absolute and 
instantaneous; they had next to no 
inertia or sluggishness of their own; and 
they obeyed the slightest force. An 
electric pole attracted, or else repelled, 
them, according to iis sign; and so their 
motions could be encouraged or could be 
cheoked. - If faced with a positive plate, 
they rushed to it; if the plate was nega- 
tive, they retired discouraged. Their 
journey was itself an electric current, 
and thus they got an electric current 
varying and responding to every fluctuat- 
ing control. Electric oscillations were 
known ; we owe them to Kelvin and Fitz- 
Gerald. They were of extraordinary 
frequency, millions of vibrations ‘per 
second, and they generated waves in the 
ether, as was shown by Maxwell and 
Hertz. Let them arrange a microphone— 
an ordinary telephone transmitter to 
which they could talk in the ordinary 
way—and let the slow sound vibrations, a 


salient peaks. 


few hundred per second, be applied to 


strengthen or weaken electric oscillations 
of a few millions per second. Thousands of 
oscillations occurred during the time. that 
every sound-wave lasted, and by letting 
them control a crowd of electrons in an 
exhausted vessel or vacuum tube their in- 
tensity could be controlled by every 
ripple, every rustle, every shock, and 
every sibilant which went to constitute 
human speech. And the radiation emanat- 
Ing from the electric oscillations would 
then be graduated in intensity, so that 
the waves which travelled in the ether 
should be strong or weak exactly as the 
stimulus required.” If they received the 
electric waves and conveyed them to 
another empty bulb containing again a 
hot wire giving off electrons, the crowd of 
particles would respond, another current 
would be generated, carved into fluctua- 
tions of corresponding strength, and these 
variations of current, when employed to 
actuate a telephone, could accurately. re- 
Produce the tones of the distant voice. 


ee ee 


plan whereby the astonishing feat 
carried out. For it was astonishing. He 
was not specially astonished by the wire- 
less transmission of coarse signals, like 
the dot and dash of ordinary telegraphy. 
It was no more difficult to send impulses 
across space than to fuide them by wires. 
What Mr. Marconi had made practical 
as “wireless” might have come in first, 
and then wires might havo been regarded 


as the improvement, like speaking through 


a tube instead of shouting into the open 
air, Any mechanical sending key, ana 
many a mechanical relay, could accom- 
plish that. But no mechanical relay could 
follow the variations of quality in human 
voice; no agency short of the electron 
would be quick and docile enough. But 
with their aid the feat was accomplished, 
and the electric waves which acted as the 
intermediary could travel a thousand 
miles or more before being received and 
once again transmuted. 


Vorces Across THE ATLANTIC. 


One more principle he must emphasise. 
How could the human ear or any instru- 
ment follow vibrations of millions a 
second? It could not. Only the electron 
could do that. But let them suppose that 
in addition to the oscillations coming 
from a distant station they set up home 
oscillations, in a small subsidiary vacuum 
tube, of nearly the same frequency. Let 
the incoming waves vibrate a million 
times, for instance, while their local 
arrangement vibrated a million plus 500, 
what would happen? They would ‘‘ beat.” 
They would give 500 beats a second, and 
that was a musical note. To that they 
could listen, and upon that the variations 
of intensity could be superposed. This 
was not the first plan adopted. The first 
plan was the utilisation of crystals and 
other detectors, such as the Fleming 
valve, to rectify the oscillation—to check 
all the negative pulses and utilise all the 
positive—to let only one sign through. 
Thus they got the vacuum valve. But 
soon this was improved by Lee Forest into 
a magnifier, so that an original impulse, 
exceédingly weak, could be strengthened 
a hundred or even a thousand times by 
using the electrons as relays and putting 
a number of relays in series. So, also, 
for transmitting, the magnifying device 
was available. The electric impulses from 
the first valve, the one directly actuated 
by the microphone—these need not be 
given to the ether; they could be used to 
stimulate another valve, so as to increase 
their intensity until the waves generated 
were powerful enough to be allowed to 
rush across the Atlantic. This they were 
able to do in a fraction of a second. And 
there, thongh what arrived was only a 
feeble residue, since they had spread far 
and wide by that time, they still pre- 
served all their peculiarities intact ; every 
pulse of the speech was retained, and 
could be reproduced, and by adequate 
magnification could be made easily 
audible, Distance was no deterrent—it 
only enfeebled; it did not confuse and 
spoil, as it did with a wire embedded in 
the ocean. The properties of the ether 
were perfect, and all the fluctuations were 
accurately conveyed. All that they re- 
quired was a magnifier to get a conve- 
nient intensity, and that the ingenuity of 
man had supplied. 


COMMUNICATION WITH OTHER WORLDS. 
We have learned how to transmit speech 
through empty space, said Sir Oliver 
Lodge, in conclusion. Empty space sepa- 
rates the worlds. Are beings other than 
human beings able to communicate with 


> 


ENGLISH ‘MECHANIC A SCIENCE: No. 2048. 
-e—a oo .khleéO OOO TT 


was. 


109 


us? We sometimes sée in the papers that 
Marconi thinks he has heard signals from 
Mars. I have nothing to say to that, for 
I don’t know. I don’t assume we are the 
only beings in the universe. I don’t 
assume we know more about ether and 
electricity than any other people in the 
universe. I think it possible EA poop > 
may have been trying to signal to us for 
a To g time. I don’t know whether they 
are on another planet, or where they are. 
All I say is—don’t let us shut our minds 
to the infinite possibilities of existence. 


e_n O e 
THE LAW OF RELATIVITY.” 


By A. H. Rupp, 
Chief Signal Engineer of the Pennsyl- 
vania System. 


I appreciate very much the honour of 
being asked to address you. Your secre- 
tary has asked me several times if I would 
grace you with my presence and help you 
with your education, and I said, ‘‘ All 
right, I will talk about ‘The Law of Re- 
lativity.’’? He said, “Oh, that will be 
fine. Nobody knows about that.’’ I said, . 
« I don’t either; but my mind is open. 

This law was invented, discovered, or 
concocted by a gentleman with three vir- 
tues—Teutonic extraction, Swiss birth, 
and Yiddish relativity—thus introducing 
the mysterious and eternal triangle and 
proving the law of heredity. He bears 
the euphonious and classic name of Albert 
One Stone. 

Dr. Cook received a degree, I think, 
from Columbia in reward for his dis- 
coveries, and Dr. One Stone has received 
one from Princeton, with, I think, an 
honorarium for his lectures. The Doctor 
was easily recognised, but it as reported 
that at the same time Professor Sir Wal- 
ter Raleigh, of U. of N.C., or 8.C., also 
was to lecture and was to be welcomed 
by one of the professors, and the profes- 
sor took a chance on a Man, as he didn t 
know Sir Walter, and said, ‘‘ Are you Sir 
Walter Raleigh?” And the man replied, 
‘No, I am Christopher Columbus. Sir 
Walter Raleigh is on the train talking to 
Queen Victoria.” 

This law is a substitute for the law of 
gravitation as established by Sir Isaac 
Newton. You remember the picture of 
him making his demonstration with the 
aid of an a ea first bringing the 

tter to a head! | 
=I acquired my knowledge of this law of 
gravitation in the school of hard knocks. I 
hate to let it go, and yet perhaps the basis 
of my superstructure was not properly 
grounded on correct principles. 

The law of gravitation 1s based on the 
proposition that all bodies are mutually 
attractive, and that -each attracts the 
other in proportion to its mass. | We have 
accepted this theory for a long time, when 
a moment’s thought would have shown its 
fallacy. Take the case of two girls : One 
is a large mass; tho other is petite and 
shapely. The little one attracts some big 
man to her—perkaps many men. The big 
one draws a little fellow or maybe a blank. 

Similarly, in games of chance, a man 
may hold three aces and yet they can t pull 
that one other little ace, one-fourth the 
value and size of the other three, to him, 
while a simple deuce may attract a king 
full. 

Examples to show the fallacy of the 
theory can be found in abundance in all 
the walks and vicissitudes of life and in 
nature, both animate and inanimate. 
Supply them yourselves. Think, as Dr. 
One Stone has. i i 

But to get back to our subject: Since 
last Tuesday I have been studying nights 


+ Lunébeon address at the Engineers’ Clab of Phila- 
delphia, from the Journal of the club. 
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and have had the benefit of the very able 
review of Mr. F. W. Lanchester, 
LL.D., M.Inst.C.E., in the English “ En- 
gineering,” and J will, with your permis- 
sion, use a few quotations direct in addi- 
tion to the subject matter I have 
assimilated : l 


The difficulties encountered in approaching 
the subject of Relativity may be summed up 
by saying that the theory is essentially mathe- 
matical; either’ to give to it expression in its 
entirety in terms of common parlance, or to 
reduce it to a consistent physical interpreta- 
tion, borders on the impossible; efforts in 
that direction can at the best be expected to 
achieve only a partial success. This, presum- 
ably, is the reason why Einstein’s own ex- 
planation appears to the most careful reader 
at times halting and unsatisfactory, and in 
certain phases incomprehensible. It is to be 
understood that these comments are directed 
at the presentation of the theory as given in 
the authorised translation of Einstein's popu- 
jar exposition, and not against the vital es- 
sare of the theory or the work of Einstein 
itseir, : 3 
_ One of the most troublesome and unconvinc- 
ing pieces of physical machinery introduced 
into the discussion: by Einstein is the thing 
which is called a ‘‘ clock.” The physicist needs 
to know a great deal about that “clock,” 
and the engineer, inspired by the same altruis- 
tic feeling, would like to inquire exhaustively 
about its mechanism and how it is regulated. 
When one is on such shifting sands and in 
such a datumless universe as that postulated 
or deduced in the theory of Relativity, these 
are very pertinent questions. We know that, 
according to this theory, rigid bodies, and, 
indeed, distances, alter their “lengths ’—even 
measuring bars are not to be regarded as con- 
stant, any more than if they were of india- 
rubber; the masses of bodies also are alleged 
to change as a function of velocity, and there 
is a general misbehaviour “of everything we 
have been accustomed to in the Newtonian 
theory’ to regard as immutable. To my mind, 
“ta clock” under these conditions conveys no 
clear or definite meaning, and, be it noted, 
no one can get on with or pretend to under- 
stand the exposition as set forth unless he is 
perfectly clear and definite in his mind as to 
the “clock.” : 

You will see by this that the question 
of daylight saving is fully solved, that 
time is only relative and that all objec- 
tions are overcome, if we only use a 
German-Swiss clock, in which, when one 
hand points to four, and the other to two, 
and it strikes three, it is quarter past 
five. i 

The subject of Relativity is probably best 
approached from the point of view developed 
by Minkowski, whose work has scarcely re- 
ceived the general credit to which it is en- 
titled. Briefly stated, Minkowski showed that 
time could be considered and treated mathe- 
matically as a fourth dimension, but in order 
that the four-dimensional space so conceived 
should be Euclidean, the time values require 
to be multiplied by that imaginary quantity 
or operator. 

It would seem to me we should also 
superimpose that 
embryo—the squared circle. 

As stated in the opening of the present 
article, the theory of Relativity is essentially 
a mathematical theory, and it is by no means 
a foregone conclusion that a mathematical 
theory must necessarily have a physical inter- 
pretation; perhaps I should speak more~acou- 
rately if I said that it 1s by no means neces- 
sarv that the physical interpretation of a 
mathematical theory should be conceivable to 
the human mind. The basis of the theory of 
Relativity, like most other. theories in phy- 
sical science, 1s founded in certain postulates 
that are agreed as right deductions from ex- 
perience, in other words, experimental fact. 


There are eight or ten pages of this 
lucid explanation, but this will do as a 
starter. From which I deduce that the 
Law of Relativity is based upon the rela- 
tion of various things to various other 
things, and in both direct and inverse 
ratio—provided they can be reduced to a 
common denominator. This, however, does 
not apply in all cases, there being excep- 
tions to every rule. 

The law may be established either syn- 
thetically or analytically—preferably in 
.combination. The best way to establish 


p 


t - 


other mathematical 


the formulæ is to first develop all the ex- 
ceptions; then, by a process of elimina- 
tion (as in distillation) the exceptions are 
driven off and obviously the residuum is 
necessarily the law, as, with the excep- 
tions effervesced, nothing else can remain. 


A factor of safety of at least four to one 
should then be provided to guard against 


errors in judgment, mistakes in calcula- 


tions and variations in watches. 

The foregoing shows, in a sketchy way, 
the method of applying the analytical 
basis. 

The synthetical method is considerably 
more difficult, but none the less exact. The 
diffculty with this method is that we must 
have something to start with, and must 
so blend the elements that we are mathe- 
matically correct, and have the proper 
rhythm. As even measuring bars are 


variable, we must allow for this variation, 


and we have the fourth dimension to take 
care of. Therefore, I have assumed as a 
measure for the cubical dimension the 


well-known quart or pint flask, which 


varies in size with the latitude, longitude 
and financial condition of the purchaser, 


and, for the fourth dimension, the measur- 
ing base of Dave Jones, who worked with 


my grandfather—and gave the measure- 
ments of a wall “ two times length of that 
stick, 6 in., my two hands and a hammer 
handle.” 

On the mathematical and electrical side, 
we have Newton’s Law, Grimm’s Law, 
and Ohm’s Law, and the diurnal parallax, 
sometimes miscalled the summer solstices 
or the Ides of March. 

For rhythm we take the Medulla 
Obbligato, Kreutzer’s Sonata and the 
music of the spheres, followed immediately 
by the procession of the equinoxes. 

These are melted together*by solar heat 
transmitted indirectly through the Aurora 
Borealis to a receptacle in which gold has 
been hidden in the mountains near Balti- 
more, at the foot of a rainbow, seen 
through the telescope at the Washington 
Observatory by an authority at Gov- 
ernor’s Island . wearing an Ansell 
“ Wescott.” l 

The first result is `a nebulous hypo- 
thesis; the second a beautiful mirage ; 
and the third is Grover in Germany with 
his right hand raised, his head worse 
turned than ever, and his fingers waving 
toward his native land. l 

The first result is a. nebulous hypo- 
of the Darwinian Theory and renders 
highly probable the truth of the theory of 
recrudescence or atavism, and shows how 
you can make a monkey of the Army. 

For those who desire to follow this line 
of investigation, the unsolved problems, as 
to whether the hen comes from the egg or 
the egg from the hen, and which shel the 
little pea is under, will be of interest. 

The mess is still brewing. It may be 
Teutonic, it may be a mildly tonic home 
brew. 

What is the relativity of weakness and 
strength? And that reminds me of a 
story they tell of a Scotchman who be- 
lieved in “Scotch for the Scotch.” He 
was sitting at the back of the car one day 
when a young lady got in the car, and 
she was very much “fussed up.’ She 


this way and that to see who admired her. 
Finally the Scotchman came forward and 
said to her, ‘‘ Young leddy, dinna fash 
yoursel aboot me. My weakness is drink.” 

Other questions may arise. Mr. Edison 
has been asking a few. Dr. One Stone has 
stated he cannot answer them. Have you 
tried ? l 

I don’t want to have you think I’m 
making fun of the doctor. 
have been laughed with or at—Columbus, 
Galileo, Ponce de Leon, Marconi, Edison, 


sequences. 


flounced down on a seat, and kept turning’ 


All great men - 


Barnum, Dr. Cook—even I myself—but I 
do want you to appreciate what he is; up 


against. There is something in the in- 
stein theory. I read an observation on.it 


by a Yale professor yesterday, and he gaid 


this: “It is very difficult to acquire, būt 
after you have got it it is very simple.” 


In resumé, I have shown that the present 


graphio method of demonstration brings! out 


accurately the main tangible points dedneed 


from the mathematical theory, notably, ` the 
degree of shortening and quantitative increase 
of mass, in addition to the more general icon- 
This is to be expected in view of 
the fact that the postulates that hawe ae 
used to control the mathematical development 
of the theory are identical with those assuimed 


in the present geometrical demonstration,- 
which, therefore, may be taken as strictly. 
parallel. It is true that I have elected to 


assume one of the results of Minkowski’s in- 


vestigation, and have shown by the aid of | 


the construction of Figs. 6 and 7 (page’ 478 


ante) that the results lead to conformability - 


with the postulates. There would have been 
nothing, however, to have prevented the im 
version of this process allowing the geometri- 
cal demonstration to stand on its own bottom,, 
in other words. to have independently derived 


Minkowski’s time-space transformation from — 


the postulates themselves. 
In conclusion, I fear that the thinking world 


will be for a long while divided between those > 


who accept the principles of Relativity for the 


‘fruit it yields and are prepared to sink. or 


sacrifice all their own intuitive ‘horse sense” 
of realities, and those ‘who will not. Com- 
pared to the choice that is now open. the old 


bones of contention in the world of thought — 


have been the merest bagatelle. For example. 
those who for long persisted in believing that 


understand a man walking unside down; those 


theory of lipht as against the 
theory; those who waged war for the caloric 
versus the mechanical theory of heat. 
differences are as nothing—a question of 
Tweedledum and Tweediedee—compared to 


on relativity and that of the old-established- 
Newtonian régime. 
sary, for a time at least, that we should keep 


of which carries on with the older modes of 
thought, a cosmos in which space is Euclhidjan 
and infinite, where time is just the old- 
fashioned time, length and velocity are honest 


and unchangeable, and where Newtonian dy- 
namics hold swav. and the other in which we 
deal with measuring bars that contract, masses 
that vary, or velocitics that won't add un. 
accelerations that don't accelerate. space and 
time that become inextricably mixed, and sll 
the other slippery paraphernalia of Relativity 
—special and general. 


————_>- 2 0 Ce 
The Brighton Railway’s Eightieth Apni- 


and Brighton. were connected by railway, On. 
Tuesday, September 21, 1841, the first train 
from London steamed into Brighton station 
amid scenes of the greatest enthusiasm, The 
pioneer service between London and Brighton 
comprised seven down and eight up passenger 
trains, the express trains reaching their destina- 
tion, after calling at four intermediate stations, 
in two hours. These performances were really 
creditable, although hardly to be compared 
with the present-day service of 34 down and 
26 up trains, with the ‘‘ Southern Belle ’”’ and 
other expresses making the journey in 60 
minutes. It would seem that third-elass 
passengers iby these early services had very 
good reason to complain of the accommoda- 
tion provided for them. While for the first- 
class traveller there were coaches somewhat 
on the lines of the present-day carriages, the 
third-class compartments were more like 
cattle-trucks—often without roofs and seats, 
and divided only by an iron bar. So trouble- 
some were the smoke. dust, and ashes that it 
was generally advisable to be armed with a 
stout umbrella. One wonders what would be 
the feelings of the third-class traveller of the 
old days were he able to travel by one of 
the luxurious Pullman cars which to-day 
convey third-class passengers between London 
and Brighton. The actual cost of the Jine 


was £37,568 per mile, or nearly 60 per cent. 
more than was estimated. The utmost speed 
claimed for\the line was thirty miles an haur. 


the world was flat because they could not. 


who disputed as to the validity of the weve. 
corpuscular’ — 


e. 


tho difference between phvsical science based 


two mental departments in commission. one .- 


linear algebraic quantities, mass is constant — 


versary.—Eighty years ago this week London - 


— 
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It will probably be neces- | 
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SCIENTIFIC SOCIETIES. 
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THE MANCHESTER 
. MIOROSCOPICAL SOCIETY. 
The forty-first Annual Report of the 


_ Manchester Microscopical Society records 


a most successful year. 
The Presidential address was on ‘‘ The 


_ Alpine and Sub-Alpine Flora of Switzer- 


` dand, 


and was very finely illustrated by 
photographs taken by Professor F. E 
Weiss during his recent visit to Switzer- 
Jand. - Thanks are tendered to the Presi- 
dent and Professor S. J. Hickson for their 


. kindness in offering their laboratories for 


_ our spring and autumn exhibitions. These 


proved very successful; a feature of both 
was the exhibits of the members of the re- 
spective staffs of the botanical and zoologi- 
cal departments, and also of the staff of 
the museum. 

. The council regrets the jloss through 
death of two members, Sir Frank Crisp, 


B.A., LL.B., F.L.S., and “Mr. Edward: 


Batty. : 
The society has elected Professor W. H. 
pang, D.Sc., F.R.S., an honorary mem- 


. One honorary member, two correspond- 
ing members, and thirty-three ordinary 
members have joined, twenty-two have 


tesigned, leaving a membership of 209.: 


The treasurer reports a balance in hand 
of £19 15s. 10d. 

The Report, which contains a number 
of papers read and much other interesting 
matter, is published by the society, price 
‘Is. 6d., post free 1s. 74d. ` The address of 
the hon. secretary and treasurer, Mr. W. 


Salmon, F.C.S., F.R.M.S., is 17, The 


Grove, Irwell Park, Eccles, Manchester. 


—> O 


SCIENTIFIC NEWS. 


An earthquake shock was registered on 
the 14th instant at the Athens Obser- 
vatory. The seat of the disturbance is 
believed to be some 260 kilometres south- 
west-of Athens. The shock was also felt 
at Zante and Patras, while at Amphztlo- 


chia, in Epirus, some houses collapsed 
and a large fissure appeared in the quay. 


The secretary of the Royal Geographical 
Society has received a cablegram from Mr. 
J. M. Wordie, of St. John’s College, Cam- 
bridge, announcing that the expedition to 
the island of Jan Mayen, on which he has 

n this summer with Mr. Chaworth 
Musters, of Caius College, has been very 
sucessful, and that he had made the first 
ascent of Beerenberg, the very summit of 
the island. Jan Mayen is a volcanic 
island in the Arctic Ocean named after its 
Dutch discoverer in 1611. ` It lies between 
Teeland and Spitzbergen, and is thirty-five 


miles long, with an extinct volcano 
(8,350 ft.) in it. 
The “Quest,” carrying Sir Ernest 


Shackleton and his co-adventurers in their 
Antarctic Expedition, left the Thames last 
Saturday for Plymouth after hearty fare- 
wells. It is expected that the explorers 
will be absent two years. 


_@. Baker’s new edition of the well- 
known firm’s classified list of second-hand 
Scientific instruments will be welcomed 
by all on the look-out for bargains. 

many well-satisfied readers have 
Proved in the past, there is hardly 
@ pursuit or a hobby the appliances 
of which cannot be picked up at Baker’s at 
astonishingly low prices, and very often 
“better than new,” because every tool or 
instrument has been through the work- 
shops and all. damage or defects effi- 
ciently made good. Inspection is invited 
of all instruments, etc., on the premises 
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at 244, High Holborn, W.C.1. The price- 


list covers seventy-eight pages, every one 


of which should be studied, so improbable 
does it seem to us that the reader will fail 


to find something therein which he lacks 


and would love to possess at such tempt- 
ingly moderate outlay. 


The Saturday evening free lectures 
which were such a feature in pre-war days 
of the Working Men’s College, Crowndale 
Road, N.W., will be revived this autumn. 
The list of lecturers includes Lord 
Haldane, Major-General Sir F. Maurice, 
the Master of Balliol, Professor Kirkaldy, 
Mr. W. Pett Ridge, Dr. Saleeby, Dr. J. W. 


Mackail, Mr. Cloudesley Brereton, Miss 


Mary Morris (daughter of William 
Morris), Mr. E. S. P. Haynes, and Mr. 
E. R. Bevan. The lectures will be open 
to the public without charge. Pe ag 


‘Aluminium and Its Alloys,” 
Lieut.-Col. C. Grard, transiated into Eng- 
lish by C. M. and H. W. L. Phillips 
(London: Constable and Co., Ltd., 10, 


Orange Street, W.C., 17s. 6d. net), is a 


very valuable contribution to a subject 
which so far has not received the same 
attention here, for which English readers 


‘will be grateful to the author and the 


translators. Colonel Grard has had the 
advantage of the use of some of the lead- 


ing French Government and private 


laboratories for his very numerous tests, 


and the result is a mass of most welcome 


information about the properties, thermal 
treatment, and industrial application of 
the metal and its alloys, which can hardly 
fail to stimulate the energies of all con- 
cerned in the further extension of its 
uses. | 


For the first time during the twenty-four 


years since the Traill-Taylor memorial 
lectureship was established, the lecture 
will be delivered by a Frenchman, M. 
L. P. Clerc, who occupies a leading place 
in France as an authority on photographic 
technique and on the scientific principles 
of photography. His 
“ Aerial Photography and _ Photo-Topo- 
graphy.” o 

Two most useful and comprehensive 


text-books reach us from Messrs. Cassell 
The first is ‘‘ Practical 


and Co., Ltd. 
Electricity in the Service of Man,” by 


revised and re-written by Professor 
Mather, and including the very latest word 
on applied electricity. It contains 547 
pages and over 300 illustrations, and is 
published at 15s. net. The other is Vol. 
If. of ‘‘ Electricity in the Service of Man,” 
by R. Mullineux Walmsley, D.Sc..(Lond.), 
F.R.S.E. This second of the set of four 
volumes, published at 15s. net each, deals 
with the technology of electricity. and con- 
tains over 2,000 pages and 1,078 illustra- 
tions. 


We regret to learn, by the courtesy of 
the Rev. Charles D. P. Davies, that our 
old subscriber and quondam correspon- 
dent, and his dear friend of thirty-six 
years, the Rev. Charles Walters, sometime 
Vicar of Forthampton, Gloucestershire, 
and for some years resident at The Edge, 
near Stroud, died there, aged 83, on Mon- 
day morning, the 12th instant, and was 
buried by Mr. Davies on the 15th. He 
was -always an enthusiastic, exact, 
thorough, and painstaking. workman in 
whatever mechanical work he undertook, 
whether it were in wood, metal, or glass ; 
and it was this care and thoroughness that 
enabled him to produce the wonderfully 
perfect specula that came from his hands. 
In just one way his care and thoroughness 
stood rather in his road, as it led him to 
take so long to each production that the 
number he produced was comparatively 
small. But with him it was always 


by 


subject will be 


the late Prof. Ayrton, F.R.S., thoroughly 


‘thoroughly revised, and 
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quality before quantity. He had been a 
widower for some years, and leaves a son 
and three daughters, 


“Hygiene of” Town Planning,” by 
P. S. G. Dubash, D.Sc., etc. (London, G. 
Bell and Sons, Ltd., 3s.) is a readable 
summary of its subject. Part II., dealing 
with vegetation_and water, is perhaps the 
most interesting, dealing as it does with 
the sanitary benefits derivable from the 
judicious use of trees and plants. 


With the death of Sir Salter Pyne there 
has ended one of the most romantic lives 
of modern adventure. During a fit of the 
blues the offer of a post as engineer came . 
from Kabul. Pyne accepted with alacrity. 
It seemed to him then to be but a choice 
between adventure in Afghanistan or a 


| long rest in the mud of the Hoogli River. 


Fortunately old Abdur Rahman, the Amir, 
liked Pyne. Pyne saw his opportunity. 
He was likewise a good man of business. 
He returned to England and arranged for 
a massive munition plant. His orders 
were stupendous, and his commissions 
varied from 25 to 33 1-3 per cent. Nor did 
he stay his hand until the Kabul Arsenal 
could turn out field-guns, shells, agricul- 
tural implements, and small arms to the 
quantity that the Amir’s resources re- 
quired. Old Abdur Rahman was most 
amused when the Queen knighted his 
industrious business manager and fore- 
man of works. “If the English Queen 
so exalts my servant, what dignity will 
she have left for me?” was his whimsical 
comment. Sir Salter returned finally to 
this country some fifteen years ago full of 
knowledge, good stories, and the world’s 
goods. He was to be seen often at the 
St. Stephen’s Club, a very different per- 
sonage to the despondent mechanic who 
had taken his life in his hands into far-off 
Yagistan in the ’eighties. 


Messrs. Wightman and Co., Ltd., of the 
Old Westminster Press, 104, Regency 
Street, S.W.1, have issued an exceedingly 
useful and marvellously cheap sixpenny 
“ Secondary Schools Mathematical 
Tables.” It contains 96 pages, will go 
into the breastpocket, and includes every- 
thing that can be desired, from the Addi- 
tion Table to the Calculus and Logarithms. 


“In a paper by Sir Charles Oman, M.P., 
read last week at the Conference of the 
Literary Association at Manchester, “ A 
Note on the Present MHindrance to 
Research Caused by the Enhanced Price 
of Printing” protested against “trade 
union exploitations of the public.” Jour- 
nals and Proceedings of learned societies, 
he said, were either discontinuing publi- 
cation altogether or cutting their Proceed- 
ings down by one-half or more. The cause 
of the increase in the price of printing 
was mainly, he declared, trade union ex 
ploitation of a public which could not 
afford to buy at the enhanced rates. It 
was said that the covetousness of pub. 
lishers and the high cost of materials were 
the cause of the higher cost of printing. 
These pleas were unconvincing. Paper, 
cloth, and other materials, which were 
run up to enormous figures during the 
war, were now rapidly falling again 
month by month, yet books were still kept 
at the high prices of last year. The 
simple cause of these extortions was that. 
compositors and binders were endeavour- 
ing to keep up rates which had no relation 
to the economic values of to-day. 


A second edition of “The Physical Pro- 
perties of Colloidal Solutions,” by F. 
Burton, B.A., Ph.D. (London: Longmans 
Green and Co., 12s. 6d. net), has been 
certain parts en- 


tirely re-written. The first edition was 


published.in 1914. 
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periment with three. stations, ten miles apart, 
unable to identify indi- 
The suggestion is 
geology of the 
region, and the apparent failure may lead to 


LETTERS TO THE EDITOR. 


THE BRITISH ASSOCIATION “MEET. 


ING.—SATURN. 


(98.]—There was no striking astrenomi- 
cal item at the meeting of the British Asso- 
include Professor 


ciation unless we may 
Eddington’s ibrilliant address on Relativity 
and the discussion on tthe Age of the Earth, 


as ‘comprehended in the science. These two 


subjects attracted overwhelmingly 
audiences. It seems curious that 
tions of the Cepheid variables should su 
evidence as to tthe age of ithe planet on whi 
we live, but Prof. Eddington was able to 
make out a plausible case for the present 
duration of life of these stars, and by infer- 
ence of that of the Sun, and so was able to 
support Lord Rayleigh’s conclusion, drawn 
from physical facts, that 1,000 million years 
or more is about the time that our Earth has 
been in being. This is a considerable advance 
on Lord Kelvin’s twenty millions, and more 
even than Geology has asked for; but the 
geologists present at the meeting were appar- 
ently prepared to accept it provisionally. 

Of the astronomical communications ` that 
havo not received full notice in the 
Press thero was one 
gave the gist of a 
masses and motions of stars at various dis- 
tances, arriving, apparently, at the conclu- 
sion that the 
tral axis at 


great sunspots upon. the 
greatest magnetic dis- 
turbances ocourred when the spot was near 
the central meridian , amd these support the 
view that the action of a sunspot area, as the 
necessary condition of a magnetic storm, is 
by the projection of a set of divergent rays 
proceeding fanwise from the area, and 
probably diffused into a cloud-belt, for some 
of ‘the series of Magnetic storms ‘accompany- 
Ing the passage of the sunspot area occur 
when the sunspot is far removed from the 
central meridian. i 

“ But with regard to the violent magnetic 
storm of 1919—August 11, 12—the accom- 
panying sunspot did mot appear on the Sun’s 
East limb until August 14, If we suppose 
that violent magnetic storms are connected 
with disturbed sunspot areas on the Sun—a 
supposition which is supported by a great 
mass of evidence—this case is decisive against 
a radial discharge of electrical particles from 
the area. But it is mot inconsistent with the 
hypothesis of a wide diffusion of electrical 
_particles by mntual repulsion in the form 


of a belt of clouds round the Sun.” 
Some items: on subjects cognate to 
Astronomy mav also he mentioned. There 


was an apparatus called an ultra micrometer 
the essential feature of which is an electrical 
condenser of two sall plates. ‘When these 
plates are broncht, together (normally) there 
are corresponding changes in the current 
which record the variation of distance be- 
tween the plates. This has been or will be 
adapted for various purposes, one of which is 
the difference of gravitational force at 
different altitudes, and it ig claimed that the 
decrease in weight of one kilogramme when 
raised one metre can be readily observed. 
The report of the Farthauake Committee 
included some interesting information. Mr. 
J. J. Shaw. the secretary of the Committee, 
gave verbally the results of his researches— 
which were somewhat of a negative nature— 
on Microseisms. These are small disturb- 
ances in the crust of the Earth which record 
themselves aa waves of small amplitude on 
the sheet. Having nlaced instruments two 
miles apart, he was able to identify the record 
of one and the same wave on both the sheets, 
and to find the time, about 0.8 sec.. that the 
wave took to pass from one to the other. 
This was mentioned in last vear’s Report. 
Since then Mr. Shaw has tried a similar ex- 


4 


daily |: 


but has been quite 
vidual waves on the sheet. 
that the cause lies in the 


knowledge on this point. 


| OU d . are somehow in error, 
the inclination of the 


Prof. Percival 

Philosophical M agazine for 
ferring to the 
may serve as an answer:—‘' On 

1907, a new phenomenon disclosed 
the Saturnian Ri 
of that day, the 
time as to present its 


to the Earth, & curious 


shading, ich 


which was in truth the shadow of 
‘Ball, seemed almost to 
because of the lack of 
Far from being 
dark, it was only moderately dusky, and 
when first looked at, 
On more careful 
mogeneity proved to 
line that threaded 
length, the black 
core being perhaps one-fourth as wide as the 


Rings upon the 
belie its (function 
density it offered to the eye. 


furthermore presented, 
a tripartite appearance. 
scrutiny, its lack of ho: 
be due to a narrow black 
it medially throughout its 


less denso | and 
At the same time the 
with attention, ‘be 


upon which it stood. 


on either side the planet’s disc. The Sun 
was at that moment 32’ 
of the Ring-system, while the Earth was 
2° 16’ South of it.” 


This dusky band was kept under observa- 


tion, and in November it was noted that it 
was tinged a faint oherry-red. The black 


medial line remained visible, and was seen |: 
to ‘be ‘by mo means even, but undulated, and 
By ‘these 


showed irregularities of outline. 
and other observations detailed in 
which has for title “The Tores 
Prof. Lowell was led 
Rings ‘are not flat rings, but tores—that is, 
rings after the manner of anchor-rings en- 
circling the planet. He says: 
edgewise, such a tore would make its 
presence perceptible by humps of light in two 


this paper, 
of Saturn,” 
to suggest that the 


patches symmetrically placed on either side 


the pianet; to wit, at its anse, where the 


sight-line would penetrate the greakest 


amount of it.” 

Attention is drawn tp this paper by Prof. 
Lowell because it may interest other readers j 
even if it does not answer precisely the ques- 
tion before us. If “E. R.” requires infor- 
mation about tthe shape of the Shadow he 
will find this discussed by Mr. Whitmell in 
Vol. X. of the B.A.A. Journal, p. 67, and 
there are occasional Notes in the Memoirs of 
the Association, and in recent numbers of the 
Journal on the appearance of the planet, 


among which he may find something bearing 


on the point. he raises. H. P. Hollis. 


SATURN. 


[99.]—The following excerpts from my 
diary may possibly be of interest :-— 

August 7, 7.30 p.m.—Ansæ clearly seen 
with power 125 on 6}-in. Irving reflector, also 
ring shadow. _ Two satellites very close to- 
gether about 3 ring diameters f. formed a 
very pretty sight, like a close double. Could 
not take observations previously, owing to 
absence from town. Saturn very low down 
in W., and there was considerable “ boiling.” 


August 14, 7.30 p-m.—Saturn’s ansæ 
clearly seen with power 115 on 3-in. tre- 
fractor; also when aperture was cut down 
to 2 in. Ring shadow not visible. At 
times first cne ansa, then, the other, would 


as 


Rings | mag. from B. This was su 
phase, and that i 
how the Shadow 
the Ball look under those 
circumstances, ® quotation from an article iby 
Lowell in the 
April, 1908, re- 
““ disappearance ” of that time, 
June 19, 
a itself in 
Ring-system. On the mornin 
planet ‘being so placed at the 
Rings almost edgewise 
detail was observed | 8° 
Shadow, which then 
planet’s Equator. The equatorial 


ings themselves could, 
© out as the finest 
knife-edge of light cutting ithe blue of space 


North of the plane 


“* These viewed 


ny 


= Serr. 23, 1921. |; 


appear as disconnected ‘bright lines, but this] 
was due to ‘“‘boling.” R. Schofield. 
Kobe, Japan, August 15, 1921. 


A NEW COMPANION. TO 3 
MEASURES OF 3 2054. ) 
(100.]—= 2273 is a fine wide pair easily | 
found by sweeping and 


AT: 


EA s g GAN 


15 ar ling andi, 
10’ South of the star racomis, R.A. } ” 
18h. m., Dec. N. 64° 22! (1000). The f, 
measures of 3 are: P. 264°.7, D. 20°.53; f: 
mags, 6.8, 7.5. When observing it in 1903 f. 
I saw and measured with the 17}-in. a 120 f 
uently sees | 
‘and measured by Burnham with the 40-in 
Yerkes. rer, | 

In the course of the examination of the f- 
stars in Argelander in this zone, I came across 5 
it on Aug. 30 last, and found an additional ; 
and closer companion which escaped me-with l 
the 174-in. and Burnham with the 40-in. In : 
the 24-in. it was quite obvious, but somewhat | 
difficult to measure. Subsequently M. Mi- f- 
burn glimpsed it with the 174-in., so that it | 
is a good test for any aperture of 17 in. 3 
The following are my measures of this f- 


oup :— À 
Ms , 7.0, 14.0, 1921.63, | 

Sats, AB, 984.1°; 90.91" 2B "78, 1921675. |. 
;. BO, 266.4°, 28.70"; C = 12.0, 1921.675, | 
2 nts 


So far there is no change in the Z, pair, nor 
i ince its discovery. l , 
D 2054 This star is 11’ N. of n Dracoms, p 
and forms an easily found and admirable 
test. X made it: P. 70.4, D. 0”.90; mags. 
5.7, 6.4. The later measures make the angle |. 
less, and it is generally considered to be a F 
slow binary. e measures are vori - |. 
cordant, and it is just possible that t nae , 
may be explained by an elongated orbit ae 
that the star is now closing very slow | 
The stars were beautifully seen on each nigh » | 
and the extreme angles differ by- ony a 
degrees. The rie ae Pci F result: ; 
2 .06; .681. ; p 
P. 359°.3, D. 1 2L 68L SE Rapin 
Tow Law, Co. Durham, Sept. 14. 


EGATIVE PARALLAXES— 
dici CORRIGENDUM. 


. .J—May I point out a slip or misprmt 
in zS sheer anda the above title on p.. ea 
In the nineteenth line up from the a 
+s To = 0” should read ‘' To = p,” as compa 
with the second of my devised formule 
(whence the value is derived) will show. 

Penzance. O. R. Walkey. 


— 0 Oll 


REPLIES TO QUERIES. 


TATO SPRAYING.—Far better get 
a pans outfit from one of the well-known 
spraying gear people (see advertisements eh 
gardening papers). You cannot. get a pee 
pressure with a semi-rotary pump, hence ae 
reasonably fine spray, and hence waste of the 
wash. About 45-50 lb. per square inch will serve. 
On big fruit plantations 100-200 Ib. i ae | 


(35. -H A0MATOXYLIN.—Look up any. of 
the Ape books, and you will find many recipes 
for alum logwood. Many hematoxylin sokutions 
are the better for keeping; in fact, a friend 
once said that one’s grandparents ought to lay 
it down for their grandsons. H. E. D. 


._-ALUMINIUM.—According to Abegg,. 
eRe is unaffected by pure water, but 
where salts, particularly chlorides, are present 
that is not the case; and, of course, still more 
so with alkali; acids vary. Any dissolved 
aluminium would probably precipitate with the 
tannin of the tea. Action of water containing 
salt, etc., is ascribed to electrolytic effects: 
through impurities or alloyed metals, and is: 
greater the higher the temperature. It is stated 
that alcoholic beverages ‘become poisonous by 
storage in aluminium vessels, and that a form 
of Bright’s disease is caused thereby (Baud.. 
Comptes Rendus, 1903, p. 492). H. E. D. 


{44.}—DISTILLED WATER.—Querist need’ 
not fear distilled water if the condenser worm 
is of pure tin, silver, or the equivalent ; but if 
of lead or compo tube he is likely to risk lead 
poisoning. The mountain water he mentions. 
was probably very impure ‘if dangerous, very 
likely from, sewage contamination, which occurs 
in/many ‘hill-streams, though, of course, there 


f 
| 


‘4 


, m 
< which had accumulated. under pressure, in the 


. heaval” referred to it would be rash to try and 


4 may have been some mineral] (e.g., arsenic) dis- 
H. E. D. 


| may be of assistance. 
; course of experimental work, I required a 


ee Pe OO ER T 
i Z te 7 e -s 


| if space can be spared. 1 
ch formed part of an *“‘Acousticon” set made 


hay 


therefore, be hollow. 


ee Se 
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4 
a 


and since the energy at A must be equal to the 
energy at B, we get— 


mg AB? _ 2x%a2m 
2l T? 


In this equation a is the arc AB, and AB 

is the chord of the arc. Since the amplitude 

of the vibrations are supposed to be small, the 

enone may be taken as equal to the arc, and 
en— 


g  _ m U 
— = —>5 orr = Ur mit 
21 qT? N = 


It must be remembered that this expression 
only holds and the vibrations are only iso- 

onous—i.e., the periodic time r indepen- 
dent of the amplitude—when the amplitude of 
the pendulum is small.. Professor Watson gives 
another method of obtaining this expression; it 
is as follows:—In the case of SHM, when 
the displacement 
— dw’, where w is the angular velocity in the 
circle of reference. The force acting, which is 


solved from its source. 


{%J—MICROPHONE.—With reference to 
queries Nos. 86 and 128, perhaps the following 
Some time ago, in the 


sery sensitive microphone. At last I was able 
to find one which fulfilled my purpose, and 
this, as ‘‘Glatton’’ states, formed part of an 
instrument for the deaf. The scoret of the 
sensitiveness is, of course, in the transmitter, 
and this is of a special method of construotion, 
but not quits on the lines that ‘‘ Glatton ”’ 
indicates. I shall be pleased to give a sketch 
This transmitter 


by the Dictograph Telephones, Ltd., who 
e, I believe, their works at Croydon. 

Would querist No. 128 specify more particu- 

larly exactly what sounds he wishes to pick 

up? R.E. Signals. 
Clive Lodge, 46, Warbeck Road, 

Shepherd’s Bush, W.12. 


(13J-VOLCANIC EARTHQUAKE.—This 


ve been due to an explosion of gas 


-D 


rocks beneath. But without seeing the ‘ up- 


indicate the cause. C. Carus-Wilson. 


[106.--CONCRETE BLOCKS.—These can be 
made from the materials named, mixed, fine 
and coarse, so as to form a compact mass in 
proportions of 1 coment to 6 of aggregate, and 
cat in boxes. The block ‘“ Epoh” proposes 
would, if solid, weigh about 200 1b., and should, 
The blocks sold gre 
usually tamped, not cast, and it would be 
cheaper to buy a machine for this purpose. 
One of the simplest is the “Otter.” After 
blocks are made they should be kent at least 
2 month to harden. In any case, “Epoh” 
should contrive to sec it done before attempting 


to do it, W. 


(119.}--PENDULUM.—The square root of | 
the length in centimetres divided by the time 
of vibration in seconds = ten, i.e., time of 


vibration in seconds equals „length in cms. 
10 < 
J. Cayley Jones. 
[119.}-PENDULUM.—Let l be the length of 
the pendulum in cms., ¢ the complete period in | 


seconds, and g the value of the acceleration 
due to gravity in C.G.S. units; then 


(= oe a/ 1 
E 


The value of g is, after Helmert, 

g = 980.60 — 2.60 cos. 2% — 0.000094 H, 
where ¢ is the geographical latitude and H the 
height above sea level in feet. The above 
equation for ¢ cun be expressed in a simpler 
form for computation, for 


‘equal to the product of the mass into the 
acceleration, is, therefore, equal to — md w’, 
where m is the mass of the pendulum bob. 
Assuming that the force of restitution, when 
the displacement is l0, is mg sin. 6, or, since 
the force tends to reduce the displacement, and 
is, therefore, negative when the displacement 
is positive, we must write the force of restitu- 
tion — mg sin. 6. Hence, putting l0 for d in the 
expression for the force of restitution in the 


_ log £=9,30244+.0.000576 cos. 2 +0.00000002 H+ preceding paragraph, and then, equating the 
4 log l, two expressions, we get ml@ w?=mg sin. 6; 
in which the term in H can usually be since w = a where r is the period of vibra- 


neglected. For London the value of the term 


2 . 
0.000576 cos. 29 is — 0.000130, hence tion, sit = gain. 0 
-log t= 9.30231 + 4log l. i ly Goede 
Lf me measure l in inches and neglect H we ` TtT = Oe dl 6. 
í $ P g sin.® 
log,¢ = 9.50485 + 0.000576 cos. 2p + x oy E But we have supposed that the amplitude of the 
. J. C. 6 


® . > = l; h ‘ 
(u18.] PENDULUM. — Practically every vibration is so small thet ence we 
2r A/ K. 
£ 


textbook dealing with mechanics and proper- 
the expression found before. H. P. 


ties of matter will give the time of vibration of 

a pendulum. For the solution given below I 
mr indebted to Professor Watson’s ‘‘ Textbook 

ysics.” 

„In the diagram, let O be the point of suspen- [123.—FILM_BACKGROUNDS—Are most 

sion of ihe pendulum OA the kien Beat cheaply and effectively blocked out with» com- 

s -? | mercial Brunswick black. It is best to outline 

the parts required in the picture with a fair- 

sized hair pencil, so as to obtain sharp defini- 

tion, and then paint the unrequired portion 


re OB the position of maximum positive 
elongation. Then when the bob is at B it has 
with the pigment up to the outline. 
J. Cayley Jones. 


sin. 6 


get— T 


n raised against gravity through a height 
C; hence its potential energy is mq AC, where 
ine the mass of the bob and g = 32. Since the 
tangles ABC and ADB are similar— 


AC .. .AB [12..J—UNEVEN EDGE.—Fix the skirting- 
AB AD board ‘temporarily as near as_ possible to its 
AB? intended place, then open a pair of carpon 
E 46 =] 22. compasses to the largest space between the two, 
AD and drawing one point along the floor the other 
Since AD = 2 OA = 2l point will scratch a line near bottom edge of 
LB? ard. Saw along this line, and if carefully 
then AC = * oi E done the board will fit the floor. W. H. A. 


[124.}—FOSSIL INSECTS.—I found what 
was apparently a fossil insect, or marine 
organism, in a fragment of flint from the 
Thames Valley gravels. ‘‘G. Price” might 
examine the flints for something similar. 
Nature, May 5 of this year. 

C. Carus- Wilson. 


Hence the potential energy when the bob ts at 
test at the extreme elongation is—. 
mg AB? 
— at 
= whole of the energy of the vibrating pen- 
uum being kinetic at A and potential at B, 
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is d, the acceleration is 


tartar. 


costly installation. 
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[1267}—SPECIFIC’ GRAVITY.—The specific- 
gravity of glass may be found by suspe g a 
piece below one pan of a pair of scales by 
means of a fine wire, and balancing it by 
weights in the other pan. This gives its weight 
in air. e glass is then immersed in water, 
and the loss of weight is noted. This is the: 
weight of an equal bulk of water. Divide the 


„weight in air by the weight lost when immersed 


in water. The quotient is the specific gravity. 
Another way is to take a tin with a small hole- 
in its side. Fill this with water, and allow the- 
water that is above the hole to run out. en 
drop the glass into the water, and collect and 
weigh the, water that runs out of the hole. 
Divide the weight of the glass in air by the 
weight of the displaced water. 
Ipswich. A. Woolsey Blacklock, M.D. 


oo SPRING.—The temperatures- 
referred to were probably only relative to the 
temperature of the surrounding air. During 
the warm day the water might feel cool, and. 
during the colder night warm. In the absence 
of any reliable records registered by thermo- 
meters, the above conclusion appears to be the: 
only explanation. If, however, the supposed 
changes of temperature actually prevailed, it 
is not unlikely that the variations were due to 
the heating of the earth’s crust by day and the: 
cooling of the same by night, these changes of 
surface temperature taking twelve ‘hours to 
reach that part of the underground water-flow- 
influenced by them. C. Carus-Wilson. 


= P \ 

[128.]—ACOUSTICAL.—There was a pro-- 
position to use a microphone under the surface. 
of the sea for the use of ships, but I have 
never heard any more of it. I should, how- 
ever, expect to find it serviceable when 
attached to a telephone receiver in the usual 
way and so used on board. We know from 
personal experience, etc., that the water is a 
good sound conductor. There are also mega- 
phones, ear trumpets, etc. Perhaps the prin- 
ciple involved in these could be used for “Old 
Salts” purpose. I hope some of our readers. 
can give further information. F. G. A. 


[138.1-TARTAR.—Yes. Use 


finely pul-- 


'verised sulphur as a tooth powder for a few 


But it is not always wise to remove 
Ask a dentist first. , : 
C. Carus-Wilson. 


[139.]—ACETYLENE:  TORCH.—This _ is 
merely a small Bunsen burnex, the gas orifice: 
being very small in proportion to the air 
inlets. You could make one up out of tube 
very quickly, or the burner of a benzolene 
blow-lamp will work all right with acetylene 
gas with probably some little adjustment of 
the airholes. ‘the early Stanley cars used ar. 
acetylene torch for starting up the pilot. 

David J. Smith.. 


[140.J—WHITE STEAMEHR.—It depends 
on the condition of your car, age, model. 
weight of body, ete. Even the youngest of 
these are now ten years old, while the original 
15 h.p. cars would be sixteen years old. Then 
some of these were handicapped by very heavy 
bodies, big landaulette bodies being fitted. 
which would greatly affect the speed. About 
20 to 25 miles per hour would be a good 
average anyway, and if one of these cars will 
maintain this now it is not far wrong. These. 
were never speed machines like the Stanley, 
which had over double the engine power, so 
ought to be faster. David J. Smith. 


[141.]—STEAM CAR.—Such a_ burner 
could be adapted, but it would be rather a 
First of all, an electric 
generator and storage hattery would have to 
be fitted as used for starting purposes on @ 
petrol car. The burner would be an open 
top fan, no grid is necessary, and in the 
induction tube a fan would be fitted 
worked by a small electric motor. In 
the tube between the burner and fan a 
spraying nozzle would be placed, and above 
this a sparking plug. The action is as follows: 
On lighting up from cold, current is switched 
on and the fan starts up, and a constant 
stream of sparks from an induction coil passes 
between the plug points. Oil is then turned 
on, and the spray of oil and air ignites at the 
plug. As soon as the desired temperature or 
pressure is reached oil is cut off automatically 
and the fan and nlug stopped. After this the 
action is automatic, the fan and sparking plug 
always coming into action before the oil is 
turned on and cutting out after the oil is 
off. Several cars are using this svetem in 
America, and_are stated_to work well, but F 


i i as vet. 
e are.in-use_ over here 
oa By 8 David J. Smith. 


days. 
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[145.}--AXE FOR SPLITTING.—Do not get 
:an axe, but rather a pair of steel log wedges; 
then make a heavy mallet by handling one of 
„your logs, or buy a ‘‘beetle.” In France, 
where log splitting is a daily job, they have a 
useful wedge-like axe, otherwise a tool like the 
-cooper’s cleaver is good. This is struck with a 
mallet also. Hardwood wedges are useful, but 
‘do not serve till a good split has been opened 
‘Up. H. E. D. 


[1445.}-AXE FOR SPLITTING OAK 
-BILLETS.—In reply to “ Glatton,” I think he 
will find a hatchet of little use for the above. 
I believe there is a knack required in split- 
‘ting them with an axe—that the axe should 
strike the billet an oblique blow. It seems 
scarcely the job for a ‘‘strong girl,” and 
might be bad for anyone within twenty feet 
-of her. If ‘“‘Glatton”’ has, say, a 24-lb. ham- 
mer and a couple of stout cold chisels, I would 
‘suggest using them, together with a wooden 
wedge. Or a proper iron timber wedge and 
small sledge hammer. London River. 


[145.}-AXE FOR SPLITTING BILLETS. 
-—An American axe is not good for this pur- 
pose; it is thin and sticks fast, especially if 
‘the wood is at all green. I gave up one and 
vought a 10-lb. ‘‘ woodman’s axe,’ which did 
the work well without putting so much force 
‘into the blow as to render the direction uncer- 
‘tain. Probably an 8-lb. one would do. Oak 
and be&ch are easily split. For large or 
_troublesome pieces, or part of a tree trunk, a 
-sledge hammer and two steel wedges were use- 
ful, but it may not be well for a girl to use 
‘wedges; they are apt to fly out unless skilfully 


‘placed and sand inserted with them, 


[148.]-—SUSTAINING WEIGHT.—Quite 
readily; but what is meant by mid-air? 
Every foot in height will greatly mcrease the 


“power required, as very considerable power f- 


is necessary to send a jet of water to 100 ft. 
in height without supporting anything on the 
top. You will no doubt have seen the window 
-attraction of a jet of water throwing up a 
‘celluloid or rubber ball; well, what you want 
‘is the same thing on a larger scale, and if you 
will state the height you want something may 
‘be done to help you: David J. Smith. 


[150.—PAINTED LADY BUTTERFLY.—I 
‘have seen Painted Ladies in Cos. Down, Water- 
‘ford, and Cork. These are far apart. I have 
no doubt that they are fairly common. . 

. A. Barney. 
i1150.—-PAINTED LADY BUTTERFLY.— 
Lt.-Col. Gaisford (p. 102) will find in ‘‘ The 
Entomologist” for 1893 and following volumes 
-a catalogue of the Lepidoptera of Ireland by 
W. F. de V. Kane, if:he can find these volumes 
‘In some library. The Painted Lady is therein 
‘noted as being of very fickle occurrerice in 
Ireland, especially in Ulster, but is some- 
times very plentiful in Galway. and at Kil- 
larney, Cork, Wexford, and Dublin. As a 
species it is generally considered to winter 
very sparingly in the British Isles, our sup- 
ply of specimens being maintained by fre- 
‘quent, bub erratic, immigration from the Con- 
‘tinent. I myself once saw it swarming in a 

field in North Kent at Whitsuntide.—C. N. 

[150.--PAINTED LADY BUTTERFLY.— 
According to Newman, Birchall found the 
‘Painted Lady butterfly common all over 
Ireland, and often on the summits of moun- 
tains.—I second Mr. Smith’s appeal on behalf 
of the Cornish tin miners. These men, as he 
says, have never struck, and they worked for 
some time without pay-to try and preserve the 
mines from flooding. Now, thanks to the coal 
strike, 4,000 of these men are out of work, and 
“I see in a daily paper that men are collapsing 
‘for want of sustenance. G. F. Kellaway. 

{226.}-ETCHING ON BRASS.—Cover the 
-surface with wax or grease. Draw the lines or 
letters with a needle. Apply a few drops of a 
‘mixture of equal parts of nitric acid and water. 
This will bubble and turn green. Wash it off 
-and clean the brass. 

Ipswich. A. Woolsey Blacklock, M.D. 


—>-2» 6 o 

What the Mosquito Costs Civilieation.— 
If the mosquito could be eliminated from 
New Jersey the industrial values of the State 
would. be increased in twenty years by a 
hundred million pounds. This estimate is 
made, says a Central News message from 
‘Trenton, New Jersey, in the annual report 
of the State Department of Conservation and 
Development. With a yearly appropriation 
of thirty to forty thousand pounds for five 
years the State could be rid of mosquitos for 
ever. The present appropriations would, 
however, require fifteen years to complete the 
work of extermination. 


QUERIES. 


[151.}—HOT PLATE.—Could any reader 
kindly enlighten me as to the best means of 
heating hot plate for cooking purposes—size, 
6 dt by 3 ft.? Also as to thickness for same? 
—— Waxy. $ 


[152.}—PARQUET FLOORING.—I propose 
putting down a concrete floor in sitting-room: 
first, rough concrete rammed down, next 1 in. 
fine sand and cement, and in this slips of 
wood (deal) 1 in. deep and i in. wide, 
chamfered off to 1 in. at top, so that when set 
cement holds them; slips spaced, say, 6 in. 
When all well set—say, three days—parquet 
flooring of herringbone pattern 6 x 14 x 
§ in. thick. Is it necessary to put in elips to 
nail parquet to, or is any adhesive used— 
say, bitumen—and, if so, name of it and how 
used—hot or cold? Would beech or ash do 
for parquet, and, if so, how long seasoned? 
Walls are damp, and would cutting out an inch 
Or 2-in. groove all round room and putty in 
lead in Pudlo cement be of any use? Too low 
for drainage more than ground has. I have a 
treadle circular saw, and want to cut parquet 
myself. Room is 12 x 8.—J. A. T. j 


[153.]. — GALVANISED IRON TANK 
LEAKING.—I have a galvanised iron tank 
4 ft. deep which leaks at corners which I 
want to repair. Tank is for rain water (not 
drinking water). Would cement and Pudlo 
cure it? and would this require a coat of tar? 
Or would lead run into a blue-clay mould be 
best, or to drill out hole in corner, put in a 
bolt with head outside, run in lead, and screw 
up? I wang it cured from inside. Or could I 
use al as and solder it? If so, what flux? 


[154.}~-POLARIMETER.—Can any reader 
of “Ours” help me in the following?—I have 
a polarimeter the circle of which is divided 
into 360° round the.circumference. Inside this 
is another scale, 120 units of which equals 26° 
of the outer scale. Is this the scale of 
International Sugar Commission (Paris, 1900), 
or is 1t the old Ventske scale? Also, what is 
the exact unit value of either scale in com- 
parison with the 360° circle?—C. G. 


[155.}-SIDEREAL TIME.—To Mr. Hollis. 
—il) The longitude of observatories in the 
“ Nautical Almanac ” is given in time. Is that 
Mean Time or Sidereal Time? (2) On October 1, 
at Greenwich, at mean noon, the Sidereal Time 
will -be 12h, 58m. 42s. What will be the Sidereal 
Time at Adelaide Observatory at the same in- 
sent pels I suppose, will be 9.30 p.m. there? 


[156.1—CANARIES.—Can any reader tell 
me the best way of clearing canaries and cages 
of mites? Paraffin seems to clear temporarily, 
but seems to evaporate too soon. Also the 
best disinfectant to use without harm to 
the birds ?—Max. 


[157.]—ATOMIC NUMBER.—The address 
of the President of the British Association, 
reported on pages 82, etc., of “Ours,” con- 
tains a point of difficulty, At the end of 
page 83 he is speaking of atomic number, and 
states that the number of electrons in the 
atom 1s equal to the atomic number. This is 
clear. But at the beginning of page 84 he 
states that lithium, for example, has one free 
electron in the outer laver, though its atomic 
number is 5. So for the other elements, the 
free electrons in the outler layer being 2 less 
than the atomic number. Can someone ex- 
plain clearly where these 2 electrons are sup- 
posed to be placed, since the previous para- 
graph of the address implies that the first 8 
electrons would be stable on a sphere ?—Atom. 


[158.J}—DURYEA CAR MOTOR—To Mr. 
Smith.—I have examined specification 
and also Automotor Journal as you advised 
in your reply to my previous question re 
above (451. July 8), and it studiously avoids 
the point I want.. Petrol leaves tank by pipe 
to large tube, which it enters by jet, and is 
vaporised there by heat. Thence through 
smaller pipe, inducing the necessary air in its 
passage to burner, where explosion takes place. 
and resultant gases pass injector to closed 
storage reservoir, which acts as boiler. A 
return tube is connected between storage 
tank and petrol supply tank. and is always 
open to assist flow of oil. Will you kindly 
describe arrangement between vaporiser and 
pressure storage tank? Are any valves re- 
quired? Could I use a doubleacting engine 
and a pressure controlled sparking plug: if 
not. what and where could the burner be put? 
Any information welcome—E. A. Clark. 
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159.]}—D.Sc.—Could any reader duggest 
a subject of an electrical or mechanical 


nature on which research is needed? {I am]. 


working for the degree of Doctor of Seienee, 
and should be greatly obliged for any 
tions.—-R. C. Watson, M.Sc. . 


[160.]—TESTING 


Boe 


ʻa’ 


dugges- | « 


CYLINDERS.—How |. 


can I test tinned iron steam drying cylinders i 
to 15 lbs. per square inch pressure with water? f. 
What appliances should I require, and how}. 


would same have to be fixed to cylinder -when 
testing ?—Anxious Enquirer. i. = 


[161.—ACCUMULATOR.—Am I corgect in| 
assuming that 
accumulator would work a 4 volt motor contimu- 
ously for five hours (the motor cong 
2 amps., and running 


If not, please say why not? At the end of this. 


at full speed all the *tnme)? ; 


a 


q 


b 


a 4 volt 20 amp.-hour (ignition) }- 


ow qe 


time would the voltage and amperage decrease 4 


proportionately ? 


In the case of accumulators, | 


does the e.m.f. fall because of a decrease in cur- |- 


rent, or vice versa ?—Esco. 


[162.}—WATER TORTOISES.—I have hee 


asked to keep for the winter two water tortoises f 


about 4 ins. across the shell. They have spent 


bow 


the summer in a wire-netting enclosure contam- § ` 


ing a small cement basin. They have fed an | 


raw meat and fish and worms. Now théy will 


7 


not feed, and seem to want to wander away, 4: 


presumably to hibernate. Should they be kept 
indoors, or, say, in a dry cellar in a of 


straw, or how? I thought of keeping them ipa f° 


warm room for a short time to try and get 
to have some food first. Any hints would much 
ovlige.—T. S. 


[163.1 — CHEMISTRY. — Bloxam remarks; 
under burners, that ‘“ by adding.about one-tenth 
of its bulk of ‘benzole or turpentine, alcohol] may. 
be made to burn with a brilliant flame.” May 
I ask if any reader hag tried this experiment, 
and with what result, as I have not been suc- ! 
cessful in my attempts? I want to get a good | 
light from some liquid, but without smoke and 
any paraphernalia such as mantles.—Westbury. 
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ANSWERS TO CORRESPONDENTS. 


The following are the initials, etc., of letters to 
hand up to Tuesday, 8 p.m., September 20, and . 
unacknowledged elsewhere :— 


H. E. D.—Chrysalis—J. W. Walker—E. V.—J. Mos f- 


—Lertes—R. M. Wilon—A. Baxter—T. S$. M— 
Opus—W. T..P. 
A. H. K.—No. 
T. Pratt.—Probably. 
R. M. Harris.—Thanks, please send. 
P. H. G.—Easils tried, surely. Probably No. 1. 
Moss.—Dry it in hot sand and dye it afterwards. 


R. CLAYTON JONES.—Inquire of the Secretary, Burling- 
ton House, W 


WILSON McDoONALD.—The work value of the proposed 
machine is nil. 


BeEtA.—We cannot find the initial letters of any such 
diploma or degree in any lists we have. 


A. R. KING.—Go to Dollond’s. They will advise you 
as to your choice, and you can rely on satisfac- 
tion. 


M. G.—We doubt it. A well-made aneroid is 80 
sensitive that it will record a change of pressure 
due to a difference of 5 ft. in altitude. ~ 


Draw Gut.—Soak the gut in water, then wipe it 
with a cloth, and oil the draw plate. Be careful 
not to attempt to reduce the size too suddenly, 
and draw very steadily. 


CLUBBITE.—Hardly, we think. You will hardly per- 
suade even this Government to bring in a Bill for 
preventing anybody from doing anything that 
somebody else objects to! 


A. TICKELL.—We have searched in vain for the 
author of the Cornish proverb, ‘Call a spade 3 
spade’; if any reader is less ignorant we shall 
be glad to give the reference if sent to us. 

G. SETON.—We cannot say. Many birds—seagulls, 
for instance—build no nests at all. 2. The edible 
birds’ nests prized by the Chinese are made by a 
species of swift, found in the Malayan Archi- 


pelago. | 
ECCENTRIC.—None, if vou do not alter throw. of 
eccentric. Shrink on a wrought-iron ‘band, and 


turn down to same size as before, or to fit the 
worn eccentric strap, which would strengthen the 
sheave. 


NICKWITIT.—Make a mixture of 2 parts of hose 
dust, 3 parts of common salt, 1 part of leather 
slips (we use old straps), 1 part of prussiate of 
potash. Heat the hammer to a cherry red and 
Plunge into the mixture. 


Comus.—As far as we know, the only marsupials 
found in North America are some of the opossums 
All the rest seem to be restricted to Australis 
and the adjacent islands; but their fossil remains 
have been \found/in Europe. - . 
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“1 Gamy.—The first flight of the 
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i H. H. HARDING.—Tnhe line, 


_ pear-tree leaves a darker 
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L, O—Why not? When Flamsteed was 
 Atronomer-Royal he was also rector of Burstow, 
in &urrey. St. Bartholomew's, Burstow, is a little 
church with a porch and steeple entirely of wood, 


and contains a window in Flamsteed’s memory. 
ER, M—No. A patent was granted in England in 


1851 -for cylindrical glass churns, and these were 

- tested at the Exhibition of 1851 in competition 
with French tin churns and the old English 
wooden churns. The small wooden family churn 
yorked so well that it was awarded a prize medal 
over its glass relations. 

MC, 3.—firasmus is wasting. It is a condition 
“common to infants, and due to many causes. 
Your baby is kept up too late at night, overfed, 
and bis big weight is no such sign of health as 
you seem to think. Drop the groats and the beef- 
ta. The ailowance of milk certified by the 
medical officer is all the child needs for at least 
three months more. 
“Look a gift-horse in 
the mouth” will be found in Butler's “ Hudi- 
bras,” Pt. 1.. cant i., line 490. The proverb 
algo referred to in Rabelais, Book i., ch. 2, and 
guoted by St. Jerome, but we cannot lay our hands 
on the reference at the moment. It was prob- 
ably quoted by many long before, but who 
originated it we expect nobody knows. 

“ Nassau ” balloon 
was made on November 7, 1836, by Mr. Green with 
two friends at 1.30 p.m. from Vauxhall Gardens, 
and they alighted at 7.30 a.m. the next morning 
in the valley of Elbun, in the Duchy of Nassau, 
baving traversed a distance of 500 miles. The 
balloon was of silk, 60 ft. high, and nearly 50 ft. 
in diameter, and capable of containing 85,000 
cubic ft. of gas. 

E. L. G. A.—We fear not. When a spinal apparatus 
- {gs needed it should allow freedom of action to all 
the muscles of the back, and, in fact, the whole 
trunk, and afford support in a good position 
directly the muscles become fatigued. As good 
an example as we know was figured and described 
on p. 64 of our issue, of March 18, 1887, which 
possthly might give you hints; but surely her 
medical adviser could send you to a good maker. 

SMALL BREEDER.—Worth trying. Some years Wack a 

savant made some experiments of the 
kind, a brief note of which, communicated to the 
Paris Acclimatisation Society, we gave on p. 213 
of our Issue of November 14, 1873. He found that 
silkworms fed in Algeria on cherry-tree leaves 
produce] a bright chrome-yellow silk; those on 
shade of the same 
colour, and those on apple-tree leaves a nearly 
white silk, but coarser than that of worms reared 
on mulberry-tree leaves, 


— eee 
USEFUL AND SCIENTIFIC NOTES. 


—e 
A Wanton Strike.—There has been a 
sudden strike of boilermakers at Vickers’s 
Naval Construction Works at Barrow. the 
namber who have come out totalling over 
1,000. It appears that one member of the 
Boilermakers’ Society was in arrears with his 


1S 


_ sabscription. This debars him from member- 


` troubles, 


p, according to a rule, making him a non- 
umon man. The man promised to clear his 
arrears immediately, but the workers told the 
firm that that man and they could not both 

loyed. The man, when he has paid 

have to apply for readmission to the 
ety, and pending that and his acceptance 
will not work with him. Important 
work has been held up, and the Jarge army 
of unemployed will be greatly increased. 
_ Precework Best.—Many systems of bonus- 
ing all cutput over a specified task have been 
devised, but all seem to have met with in- 
erent success. The extra clerical work in- 
volved, the smallness of the bonus, the more 
or Jess involved calculations, preventing the 
operator from knowing from day to day 
What his bonus amounts to, the use of such 
terms as “tasks” and perhaps ‘‘ bonus” 
self, have been among the reasons for 
. In a properly designed piecework 
system the rates will be equally fair to both 
rg and employee; the cest of work 
will be known accurately and in advance; 
Wages can be raised without entailing a re- 
vision of the piece rates; and old and proven 
employees will receive a higher wage than 
new men doing the same work. The result 
can only be satisfaction, absence of labour 
reduced turnover and increased 
production. 

Testing Costs of Engine-Driven Equipment. 
Keeping power costs on engine-driven 
equipment is a difficult matter, as the boiler 
room usually supplies steam to a number ot 
engines, so that it is impossible to accurately 
distribute the costs among the various unita. 

ests can be made occasicnally to check the 
distribution, with some degrees of accuracy, 

t conditions change from time to time, so 
that errors are bound to creep into’any dis- 
tribution that might be agreed upon. One 
stance came to our attention where the 


up, 
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demand upon a boiler 
such an extent that all boilers which are 
usually kept idle for spare capacity and for 
occasional repairs were required, and still 
the necessary steam pressure could not be 
maintained at times. The cause of this abnor- 
mal condition was brought to the attention 
of the steam ‘engineer and master mechanic, 
One was of the opiriion that conditions in 
the boiler room were responsible, and the 
other felt there must be considerable waste 
in one of the engines. It was finally dis- 
covered that the wear between the piston 
and one of the cylinders of a reversing engine 
had been sufficient to allow this steam to 
blow through. This was caused by a new 
engine oil which was tried for a week. After 
the new parts were replaced, ‘the boilers 
usually carried as spare capacity were taken 
off the line and the operation again became 
normal.—Journal of the Engineers’ Club of 
Philadel phia. 


TERMS OF SUBSCRIPTION. 


PAYABLB IN ADVANOSB. 
6s. 10d. for Three Months, 7s. 74. for Six Months, 


and 15s. 2d. for Twelve Months, post free to any 
part of the United Kingdom. For the United 
States, 17s. or 4dol. 16c. gold; to France or 


Belgium, 17s., or 23f. 80c.; to Endia, New Zealand, the 
Oape, the West Indies, Nova Scotia, Natal, or any part 
of the Australian Colonies, 17s. Monthly parts can be 
sent at subscribers’ option. Mr. Bdward Pennock, 8600, 
Woodland Avenue. hia, P., U.S.A., will receive 
subsoriptions for the United States at 4dol. 160., pay- 
able in advance, for direct transmission from this office. 

Tne subscription rates to Oanada are:—Weekly num- 
bers: 12 months, 17s.. equal 4do}. 160.; 6 months, 
8s. 6d., equal Qdol. 70. Monthly parte: 12 months, 
14s. 6d., equal Sdol. 58a Payable in advance. 

à limited number of tho following bound volumes are 
still in stock, price 7s.. post free Ss. in the U.K. or 
8s. 4d, abrosd:—Vols. LX.. LXVI.. LXXII., LXXIV., 
LXXV., LXXVI.. LXXVII.. LXXVII.. LXXX.. LXXXI.. 
LXXXII.. LXXXIII. LXXXIV.. LXXXV.. OIL. OVI.. 
OVIL., OVIII., CIX.. OX.. CXI., OXII., and OXIJI. 
All tho other bound volumes are out of print. Bub- 

soribers would do well to order volumes as eoon ë as 
possible after the publication of each half-yearly volume 
in January and July, as only a limited number are 
bound up, and these soon run out of print. Most of 
our issues can pe had singly through any bookseller or 
newsagent, or from the office, price 3d., or post free 
4d. Oloth cases for binding THE ENGLISH MECHANIC. 
price 3s.. post free 8s. Od. 


ADVERTISEMENT CHARGES. 


The charge for Advertisoemente in the columns headed 


For Exchange, for Sale, Wanted, Addresses, 
Situations. 


is ONE SHILLING for the firet SIXTEEN WORDS and 

84. for every succeeding Eight Worde—which must be 

prepaid. No advertisement will be inserted for less than 

ONB SHILLING. . 

Tho address is included as part of the Advertisement 

and charged for. No Displayed Advertisements can appear 
in above columns. 


ORDINARY ADVBETISBMENTS (NOT DIBELATAD). 


Thirty words ..  .. «» oo - 236 
Bvory Additional Bight Words - OB 
Front Page, Five Shillings for the first 40 words: after- 
wards, Gd. per line. Displayed Advertisements on Front 
Page, 10s. 64. per inoh. Paragraph Advertisements, One 
Shilling per line. No Front Page or Paragraph Adver- 

t4sement inserted for less than Five Shillings. 


Bates for Displayed Advertisements en application te 


aoe 


gue Publisher. 


All Advertisements must be prepaid, and in cases where 
the amount sent exceeds One Shilling, the Publisher 
would be grateful if a P.O. could be sent, and not stamps. 
Btamps, however—preferably halfpenny stamps—may be 
sent where it is inconvenient te obtain P.O.’s. 

Advertisements must reach the Office by 
S$ p.m. on Tuesday to secure insertion in the 
following Friday’s number. 

AN Cheques and Post Office Orders to be made payadle 
to THE STRAND NRWSPAPRR OOMPANY, LIMITED, and al 
eommunications respecting Advertisements should be dis. 
tinctly addressed to ` 


THE PUBLISHBE, 
THB ” ENGLISH MECHANIO,” 
BYFINGHAM HOUSE. ARUNDEL STREET. 
STRAND. LONDON, W.C 


For Exchange. 


The Reputation Firm Exchange or Buy Any 
thing Optical. Weite or call.—BroaDHURST, CLARE- 
80N AND CO., 68, Farringdon Road, E.C.1 

Ctarxkson's, 338, High Holborn. Second-hand 
Optica) Mart. Make, Buy Sell, Exchange First- 
class Optical Instrumente. 

Witts, Opticians, 3, Buckingham Palace 
Roan, S.W.1, Buy, Sell, and Exchange Optical In- 
struments. Particulars on application. g 


For Sale. 


Reflecting Telescopes, Mirrors, 
new method. More light and 
OALVER, Manse, Walpole, Halesworth. 


Realgar Mounts: Vulgare, Pellucida, An 
Navicula, Rhomboides, Gaxonica, 63s. each. 
244, High Holborn, London. 


Silvered by 
durability.—@ 


atum, 
. BAKER, 


by specialists. 8s., post free 
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-plant increased to] 64-Pase Book about Herbs and How to Use 


Them, 2d.—TRIMNELL, The Herbalist, 144, Richmon® 
Road, Cardiff. 


Milling Attaobments, with Vices for Lathes.— 
Tas WHSELER MANUPACTURING CO., Lrp., Trench 
Crossing, Wellimgton, Salop. 


Blattis is the only absolutely efficient remedy 
for exterminating cockroaches and blackbeetles. The 
Editor recommends it. 1s. 9d., 3s., or 58. 6d. per 
AE e free, from HoWARrTHS, 471, Crooksmoor,. - 

effield. 


Silent Keyless Clock. English make; simplicity : 
reliability; noiseless; no keys to lose, no springs to 
break; driving force constant! no oil required. Price 
£2 10s. Luminous dial and hands 10s. 6d.. extra.— 
DENNISON, 26-28, Holborn Viaduct, London, E.C.1.. 
"Phone, Holborn 2798. 


Waltham Watches.—Special offer (Gent.’s size), 
“ Peer,” 17-jewel, adjusted, gold 9-ct., demi, £16 10s.. 
(listed £22); “Riverside,” non-magnetic, gold-filled! 
25 years’ guarantee, hunting, £17 2s. 6d. (listed 
£20); “ Vanguard,” 18 size, 2l-jewel, gold 9-ct., 
hunting, £24 6s. (listed £36). All perfect condition. 
List of other bargains and regular detailed list t 
free on application. Waltham Watches repaired. b7 
trained “ staff.—Apply, DENNISON’S, 26-28, Holborm 
Viaduct, E.C.1. Phone, Holborn 2793. 


lJonised Tablets for middie age, prevent harden» 
ing of the arteries, ewelling of glands, tendency to 
seizures.—Below. 

Yonised Tablets for Deafness, Insomnia, Enlarged: 
Prostate, Rheumatism, Pifes, Catarrh, and alb 
chronic aflments.—Tus LABORATORY, 62, Newport. 
Street, Bolton. 

“ Telescopes, Equatorial Adjustments, Pigur:. 
ing and Stivering Mirrors,” 2nd Ed., cloth, évo. 
5s. 6d.—BANKS, 62, Newport Street, Bolton. 

The Harley Chin Rest prevents mouth breath- 
ing during sleep—a prolific cause of disease.— 
Below. 

The Harley Chin Rest. Highly recommended 

tabouator 62, New.. 
port Street, Bolton. i m 

Microscopes, Accessories, and‘ Splendia& 
Stipes for Sale.—CLARK# AND Paas, 23, Thavies Inn, 
Holborn Circus, E.0.1. 

Books! Technical, Scientific, all su te: 
1,000,000 in stock. Second-hand, and new; beat 
pe hag a Catalogue 401 free.—Below. 

oo Bought. Best prices given.—FOYLBG.. 
121-125, Charing Cross Road, i enn 

Standard Telescopes! These are the finest Astro- 
nomial Telescopes on the market, and the cheapıst 
also. Supplied in three sizes: 21 in.. £4 5s.; 24 in. 
£5 5s.; 3 in, £6 10s. Every object glass guaran- 
teed. Hundreds of testimonials. Immediate delivery. 
New model finished grey and gold. Write to-day.— 
BROADHURST, CLARKSON AND CO. 

Standard Astronomical Eyepieces!! These are 
the finest Astronomical Kyenieces. The best is always 
the cheapest. 16s. 6d. cach. High powers, %As.— - 
BROADHURST, CLARKSON AND CO., London, E.C.1. 

Second-hand Eyepieces! Watson * Comet,” 33s. >. 
Browning’s Achromatics, B, C, D, E, and F, 30s. 
eich; uny two, 50s. Cooke Eyepieces, 20s. each.. 
Browning Sun Diagonal, in box, 40s.—BROADHUKsT. 
CLARKSON AND CO., London. 


Chew’s Transparent Replica-Grating, 14,192 


lines tò inch, in case, 21s.; D.V. Spectroscope, by 


Beck, 253.; Browning Spectroscope, with comparison. 
prism, in box, 703.; Browning Table Spectrosccpe- 
and case, £8 108.—BKROADHURST, CLARKSON AND Co. 


Microscope Books, Bargains.—“' Microscopy.” 


"E. J. Spitta, 12s. 6d., and “ Photo-Micrography,’”” 


is. 6d ; “The Microscope,” Hogg, 88.: *“ Popular 
Hand Book to Microscope,” Lewis Wright, os 0d.: 


"Elementary Photo Micrography,” 2s.; and others. 


Call at once.--Beluw. 

Microscope Bargains.—Beck Standard, 3 in.. 
2 in., double nosepivce and case. £12 17s. 6d., new: 
Watson * D” Edinburgh, plain-stage, Abbe condenser- 


‘tack centring substage, double nosepiece, and case.. 


£17 10s.; Switt Discovery, mechanical stage, triple. 
nosepiece, § in., 3 in., Abbe condenser, racking cen-.- 
tring substuge, £20, as new, with case. Swift stu-. 
dent, coate and fine focussing, 1 in., § in. objec-. 
tives, in case, £8 10s.; Collins’ ditto, 4 im and) 
é im, £5; Beck Star, 2 objectives, £4 10s.: Crouch 
ditto, £4 4s.—BROADHURST, CLARKSON AND Co. 

Portable Telescopes! Compact 15x and 30x Tele-. 
scope, with stand, in box, 5 x 3, 50s.; ditto, with 
table stand and astro. eyepiece, in box, 10} in. x 
51 in., £3 3s.: 25x Telescope, 70s.; Lord Bury model. 
40x, 95s.; ditto, 35v, aluminium, as new, £5 58.: 
(0x Super Telescope, £12 10s. Customer writes :— 
“ Many thanks for the super telescope. It is a 
splendid instrument. I am well satisfied with it. 
because I know I cculd not: have a better one for. 
the money.—W. R. M. LURGAN, September 18, 1921." 
— BROADHURST, CLARKSON AND Co. 


Job Lot Readers’ and Pocket Magnifiers. 
2s. 6d. each, to clear. Watch Eyeglass, 18. 6ã.: 
aluminium, 2s, Gd. Tripod Microscopes, 3s. 6d.— 
BROADHURST, CLARKSON AND CO., Telescupe House 
London. ` 


Planisphere.—Revolving Star Chart and full in- 
structions for use, 3s. Sd.; small size ditto, 3s.— 
BROADHURST, CLARKSON AND Co. 


2s. 6d. each.—‘ in Right Angle Prisms, the re- 
mains of munitions stcck; glass alone worth the 
money.—Below. 

Everything Optical.—Repairs, Exchanges. Write 
to the reputation firm.—BROADBURST, CLARKSON AND 
Co., 63, Farringdon Road, London, E.C.1. f 

Comet Eyepiece, large, brilliant field. 185.: 
Browning 1-5th>im., 15s. Both as new. Standard 
thread.—HEATH, Hillside) Kingsbridge. 
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Pocket Set Drawing Instruments, white . 
metal, 6 in. compass, lengthening bar, pen and 
‘pencil parts, 2 spring bow compasses, pencil 
and ink, pair 5 in. dividers, and pen; all knee 
joint and needle points, in pocket case, as 
new, 43s. 6d. 

Beginner’s Microscope, 'inclinable, rack and 
pinion focnssing. 2 in. dividing triple power. ob- 
jective, giving } in. and 1 in., eyepiece, and 
case, 378. 6d. 

Pr..6x Goerz Trieder Prism Binoculars, 
central screw and eyepiece focussing, screw 
interocular adjustment, and leather case, £5. 

3 x 2 in. No. 2 Ensignette Boll Film 
CAMERA, focussing, Goerz anastigmat f/6.8 for 
daylight loading, roll films,- and solid leather 
case, £5 s. 

Negretti and Zambra Remade Telescope, 
brown leather-covered, oxidised tubes, 24 in. 
$ O.G., sunshade, complete caps and strap, as 
@. brand new, £6 6s. 

: 6 in. Ebony Parallel Rule, 2s. 6d.; 6 in. 
Ceullo Parallel Rule, 3s. 9d.; Set 3spring Bow 


Compasses, London made, complete, pocket 
case, 188. 9d. : 
1/1-plate Triple Extension Victo, com- 


pound rack focussing, rising front, swing and 
reversing back, Aldis No. 9 //7.7 anastigmat 
lens, T.P. time and instantaneous shutter, turn- 
table, 8 double dark slides, and canvas case, 

14 14s. 
E AR Pattern Microscope, tripod 
foot, inclinable stand, rack coarse and micro- 
meter screw fine adjustment, rack and centring 
substage, Abbe and iris, draw-tube, double nose- 
piece, 2 eyepieces, objectives Zeiss 4 in. and 
Leitz 4 in., £18. ra 

Jules Richard 45 x 107 Glyphoscope, fitted 
best achro. lenses, time and inst. shutter, which 
can be removed, and camera used as stereo- 
scope, 12 slides, and leather case, £3 15s.; in 


new condition. Dan. 
Henderson Microscope, inclinable stand, 


Tack coarse and ecrew fine focussing, rack and 
pinion draw-tube, movable stage, eyepiece, and 
1 in. objective, £2 17s. 6d. 

Tourist Portable Telescope, 3-draw, leather- 
covered, 2 in. O.G., pancratic eyepiece, magnifi- 
cations 25x to 40x, complete, caps and sling, 


i 90-94, 


*Phone, 
CITY 6981. 


City Sale & Exchange 


Pocket Telescope, l-draw, cigar size, 10s. 

34 x 2} Dallmeyer Carfac Camera, rising 
front, focussing Dallmeyer Carfac f/6.3 anas- 
tigmat lens, compound shutter, adjustable 
speeds 1 sec. to 1-250th and: time, double slides, 
£6 10s.; a bargain. j 

Davies Astro. Telescope, star finder, rack 
focussing, 5 astro. eyepieces, 130x, 105x, 80x, 60x, 
and 45x, 23 in. O.G., mounted on heavy maho- 
gany garden stand. and mahogany case, £14 10s. 

3 in. Micro. Objective, lős. 

1 in. Micro. Objective, 15s. 


Every Article in this Advertise- 

ment is guaranteed in perfect 

working order. We undertake 

to exchange for fuii vaiue any 

apparatus found to be unsuitabie 

provided it is returned within 
one month. 


Pr. 5x Military Regulation Field Glasses, 
screw focussing, brown leather-covered, sun- 
shades, and leather case, 50s. 

Pr. 10x Double Telescopes, screw focussing, 
screw interocular adjustment, sunshade, O.G., 
and case, 83s. 

1-12th in. Spencer Lens Co., N. ap. 1.30, 
£5 5s. 

4 mm. Spencer Lens Co., 37s. 6d. 

4 Swift, as new, 45s. 

Vest Pocket Kodak, Ross Homo anastig- 
mat f/6.8 lens, speeded shutter, daylight load- 
ing for roll films, and leather case, £7 10s. 


"FLEET STREET, ECA. 


1-12th Korista, N. ap. 1.80, £4 10s. 

Leitz Microscope, upright model, slip tube, 
coarse and screw fine focussing, sub-stage, cylin- 
der diaphragm, plano-concave mirror, 2 eye- 
pieces and 4 in. objective, and case, £3 10s. 

Steward’s “ Lord Bury” Telescope, 3-draw, 
rh O.G. pancratic eyepiece, and leather case, 


i-pl. Folding Klito, focussing, reversing, 
finder, achro. lens, T.B. and I. shutter, 6 slides, 
and canvas case, 37s. 6d. 

Jules Richard Self-recording Barograph, 
8-chamher aneroid, fitted 8-day clock, in cylin- 
drical drum, on which show week’s record, com- 
pleto 12 months chart, in solid mahogany and 
glass case, as new, £6 10s. bd l 

Stanley Telescope, No. 4, Mark III., eye- 
piece focussing, 22s. 6d. a 

Pr. 7x “ Proteos” Prism Binoculars, eye- 
piece focusing, bending bar, and leather- sling 
case, £4 12s. 6d. 

4-pl. Stand Camera, double extension, swing 
and reversing back, rising and falling front, 
Thornton-Pickard [roller blind shutter, adjust- 
able speeds 1/16th to 1/90th ,sec. and e, 
and time value speeds to 3 sec., RR. lens, and 
1 double bookform slide, 37s. 6d. 

Lothian Stereoscope, portable, adjustable 
focussing and interodular adjustment; takes 
standard stereo views; 15s. 4 

Heath's Bell Pattern Sextant, Mark III., 
Kew certificate, silver arc and vernier reading 
to 10 seconds, erecting, inverting eyepleces, stop, 
vank e sunglasses, in walnut case, as brand 
new, : 


Beck Star Microscope, inclinable stand, rack 
coarse and screw fine focussing, double nose- 
piece, eyepiece, objectives 1 in. and } ir., and 
case, £4 20s. 

i-pl. Rajah Folding Pocket Camera, Beck 
Symmetrical lens //8, in Unioum adjustable 
speeded shutter from 1 sec. to- 1-100th and 
time, complete, 2 double slides, 39s. 6d.- 

21 x 3} Ernemann Boll Film Camera, 
reversing view-finder, Carl Zeiss Tessar /{/6.3 
anastigmat, Ernemann shutter, speeds 1 sec. 
to 1-100th sec. and time, daylight loading roll 

* films, £7 10s. 


WIRES: ‘FILMS, 
FLEET, LONDON.’’- 


hor © 


Australian Opals.—Direct from Australia. Rare 
“ Black” Opals, beautifully intermingled red, blue, 
green colouring. Descriptive price-lists free. Corre- 
spondence invited. World-wide connection —NORMAN 
SEWARD, ‘‘ Optical House,” Melbourne, Australia. 


Spare Time Employment with Firelighter 
Machines, 70s.; also Bundlers, 95s. Waste materiala 
utilised.—HILL AND HERBERT, LTD., Great Central 
Street, Leicester. 

Opportunities Lost are Never Regained. We 
are for one month cutting the price of our 34-in. 
centre 3 ft. gap-bed Screw-cutting Lathe from 
£22 10s. and £19 10s. to £14 10s. and £12 10s., or 
we will supply you with a complete set of machined 
castings for you to build your own lathe without 
the aid of any machinery. We advertised Lathes 
in THB ENGLISH MECHANIC 25 years ago. Don’t miss 
this opportunity. Send two stamps for booklet, in 
which we tell you all about it.—S. HOLMES and CO., 
Engineers, Bradford. 


Unmounted Mioroscopio Objects.—Grand selec- 
tion, Radiolurici, Diatoms, Algæ, Zoophytes, Ory- 
stals, Foraminifera.—SuaGett, 16, Williamson Lane, 
Droylsden. 


Worth Reading.—‘‘ Watt and the Steam Age,” 
illustrated, price 7s. 6d.—ST. BRIDES, Booksellers, 
Fleet Street, London. 


Printing Presses.—Ready for use. Low prices.) 
Particulars, etc., free.—MoGUIRE’S, Il4c, Victoria; 
Street, Bury, Lancs. 


Anglers’ Secrets—“ How to Catch Fish in 
Abundance,” Prize Fishing, instructions. Valuable 
fishing book, 2s. 6d., post free.—Professor GLEAVE, 
11/67, Mawbey Street, London, S.W.8. 


D. J. Smith and’Co., Ltd., 58, Compton Street, 
E.C., make all kinds of spare parts and carry out 
all classes of motor and engineering work repairs. 


Astronomical Telescopes.—Special offer at great 
reduction. Write for new list. Prices will surprise 
you and cannot be repeated. Don’t forget, if you 
want a microscope or accessories, to write for bar- 
gain list. One of them is Abbe and mount, 19s.— 


MACKETT, Optician, Tunbridge Wells. 


Single Lantern Body, mahogany, metal-lined, 
in good condition.--GEORGE SMITH, Bowdon College, 
Cheshire. 


23 inch O.G. (triple), 30s.; 3} inch ditto, £4 5s.— 
‘66, Black Boy Lane, West Green, N.15. 


Cheap.—Breast Drill, with gears, handle, and 
chuck, 0 to 2 in., brand new, French maker, 27s. 6d.; 
Scroll Chucks, 6 in., 2 set jaws ond key, self-centring, 
new, in maker's cases, cach, £2 15s.; 9 in., £3 18s. ; 
Canning Plating Dynamo Resistance and Rails. 100 
amp. 4 volts, £24, worth £40.—LITTLEOVER MOTORIES, 
Derby. 


Watson’s “H” Edinburgh Student’s Micro- 
SCOPE, complete with  in., 4 in., 1-12th in., £35; Swift 
Chern ” Outfit, g in., 4 in, 1-12th in., £35 

ow. 


Zeiss 24 mm, Apochromat, £6; Compensating 
Ocular (1.27 inch), x8, x12, 32s. each; x18, 30s.; 
x27, 25s.—Below. 

2} inch Gregorian Telescope, complete, on table 
Stand, 376. 6d.; 44 inch Metal Speculum (Gregorian), 
Kra OA DROWNING, 37, -Southampton Street, Strand, 


wW. Watson and Sons, Ltd., have for disposal, 
second-hand, the following :— 


“H” Edinburgh Student’s Microscope, by W. 
Watson and Sons, with mechanical movements to 
stage and rotating top plate, compound substage 
with ecrew to centre and rackwork to focus 2-draw 
tubes, one sliding and the other with rack and 
pinion, rackwork coarse adjustment, standardi lever 
fine adjustment, eyepieces B and D, objectives 1 in. 
and 1-5th in., complete in mahogany case, in ex- 
cellent condition, price £30. 


313, High Holborn, W.C.1. 


Microscopical.—New series of slides of astonish- 
ing interest and value in great variety. List free.— 
elow. 


Rotating Polariser only, with selenite, 16s. 6d.; 
2 inch objective, 17s. 6d.; self-centring turntable. 
7s. 6d.; large live box, 1} inch, 7s. 6d.; Davis shut- 
ter, 17s.—Below. 


Radium Slide.—Perpetually scintillating. Won- 
derful and fascinating. Price unprecedented, 2s. 9d. 
—GRAY, 40, Grange Road, Lewes. 


English Mechanic, Vols. I. to LXIV., bound, good 
condition. What cash offer for the whole ?—BOLTON, 
Claughton, Bercta Road, New Eltham, S.E. 


Scientific Apparatus belonging to the late Mr. 
R. F. Roberts, F.R.A.S., for Sale:—Wireless Sta- 
tion, complete receiving and transmitting, splendid 
mast 53 ft., extending by top mast to 80 ft., with 
special fittings; 8-day Chronometer, by M. F. Dent, 
in perfect condition (an exceptionally fine instru- 
ment); Sextant by Cary and Artificial Horizon; Air 
Pump with quantity of apparatus; Micro-Spectro- 
scope, Frena Camera, several valuable Books on 
Astronomy and Physics.—Particulars from ROBERTS, 
Winchester House, Caterham. 


Microscopic Slides, 2s. 6d. dozen; two samples, 
5d.; Unmounted Objects, 4d. dozen.—LINTIN, 86, Free- 
dom Road, Sheffield. 


Swift’s Binocular Microscope, 8 pairs eye- 
pieces, objectives } inch, 4 inch, 1 inch, 2 inch, 3 
inch; numerous accessories.—‘‘ BINOCULAR,” ENGLISH 
MECHANIC Office, 1, Arunde} Street, W.C.2. 


Stocktaking Sale:— 


Microscope Objectives, our superb powers, 2°, 
1}, 1, 4 in., 21s. each. Approval willingly. 40 mm. 
Adjustable Stand Condensers, 8s. 9d. Stage Forceps, 
5s. Hand Forceps, 10d. Live Boxes, 3s, 9d. Society 
of Arts Microscopes with accessories, in mahogany 
cage, £5 15s. Army Pattern Luminous Pocket Com- 
passes, 78. 6d. 6 in. Proportional Compasses, fully 
Reece in case, 17s. 6d. All new. Trade supplied.— 


Lathes,—Suit amateurs:— 

6 inch Brass Finisher’s “Milne,” power cr 
treadle, 3-jaw chuck slide rest, £13; 6 inch “ Muir,” 
3-jaw chuck, slide rest, with rack-cutting attach- 
ment, power or treadle, £20; 6 i 
slide rest, surfacing attachment, 3-jaw chuck, power 
or treadle, £10; 5 inch Lathe, on wood stand, £3; 
4 inch Treadle, 3-jaw chuck, £10; 3§ inch Goodell 
Watchmaker’s Lathe, hollow mandril, wire chucks, 
etc., £3 10s. Small Fly Press, £2 10s. Wheel Cut- 
ting Engine, 20 inch graduated circle, 30 circles of 
holes, £12. Inspection any time after six by ap- 
pointment.—HapPaoop, 8, St. James Walk, Clerken- 
well, London. 


6} inch Newtonian Telescopes, complete, in- 
cluding 3 standard eyepieces, 2 slow motions, star 
finder, rack eye mount, ash stand, price £27 10s. 
We hold highest testimonials from all parte of the 
world. We can now deliver from stock. 53 inch 
ditto; £15 10s.; 44 inch ditto, £12 10s. Write for 
photo.—IRVING. ; 


3 inch Refractors of finest make, £10; High- 
power Eyepieces, 18s.; low power, 15s. 6d.—IRVING, 
135, High Street, Teddington. 


Gas Engine, 4 B H.P., Crosley, in good order, 
equal to new, £25.—Below. 


Saw Spindle, to carry 18 inch saw, new, com- 
plete, 60s—A. WATHEN, 145, Larkhall Lane, Clap- 
ham, S.W. 

Reflex Camera, “ Mentor” Folding, 9 x 12 cm. 
or }-plate, Zeiss Tessar 6.8 lens, 3 d.d. slides, flm- 
pack adapter, and leather case, £18.—MORRISON, 28, 
Sunbridge Road, Bradford. f 


| Opportunity.—If you are worn out, tired, or 
discouraged by working for others, become _your 
own master. Own your own business and be inde- 
pendent. We teach you “ How.” Enclose one stamp. 
—UNIVERSAL SERVICE CO., Technological Experts, 3, 
Defoe Road, Tooting Broadway, London, S.W. 


Wireless.—Our new season’s lists are now ready 
and will be sent to any address for two stamps.— 
ELECTRICAL SUPPLY STORES, 5, Skircoat Moor Road, 
King Cross, Halifax. 


Prismatio Compass, service pattern, as new, 
25s. Seen after six.—RADBURN, 32, Marmora Road, 
Honor Uak. 
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ASTRONOMICAL NOTES FOR 
OCTOBER, 1921. 
The Sun. 


F l At Greenwich Mean Noon, 
g 
3 Souths 
, at i 
3) Greenwich. oor Declina- | Sidereal 
A sion, tion, 8. 
A 
,.8.p.m.jn.m. 6.) . , , b. m. 8. 
1/1149 48.4 |l2 2830| 3 447 S.| 12 38 41.9 
6/11 48 16.4 |12 4641| 5 0 49,, |12 58 24.7 
0/1146 53.5 |13 5 1| 65516,,| 1318 7.5 
161146 42.3 |13 23 32| 8 47 21 ,, | 13 37 50.2 
21/1144 45,3 |13 42 18/10 36 19 ,, | 13 57 33.0 
28/1144 5.1 |14 121/12 21 22 ,,| 14 17 15.8 
öl 11 43 43.4 |14 20 42/14 141, | 14 36 58.5 
e defect of the quantity in the 


getond column from 12 hours is called the 


Equation of Time, and is the interval to 


_ Seconds. 


be subtracted from the time shown by a 
sundial to find the corresponding time by, 
@ elosk which is keeping local Mean 


Time. 
Oct. 1...Sun rises (Greenwich)... 6h. 1m, 
nS sets A a» 537m 
3l... Sun rises A 6h. 52m" 
sets "3 + 4h. 54m 


There will be a Total Eclipse of the Sun 
at Greenwich mid-day on October 1, but all 
phases will be Invisible at Greenwich, and, 
in fact, from most parts of the world, for 
the path of Total Eclipse lies wholly in 
the ocean south of South America, and 
crosses the meridian of Greenwich near the 
South Pole. The Sun will be seen partially 
eclipsed from the part of South America as 
far north as Latitude 10°S. The greatest 
duration of the Total Phase will be 112 


‘Elements for Determining Positions on 
the Sun. 


Heliographio Position of 


of | Position Centre of Diso. 
Angle of 
Math. Axi 
Noon, |?" S4=8-| Latitude. | Longitude. 
1 0 I ® i 
1 |26 5E 6 4 N 314 32 
‘6 | 26 20,, G23 g, 248 34 
Tl | 26 23,, | G. Sos 182 36 
‘16 | 2616,, | 5 43 p» 116 39 
“Ml | 25 58 ,, 5. IB. 45 50 42 | 
‘86 | 25 27, | q: SL j 544 46 
‘OH | 24:45, 4 D2 ws 278 49 
The Moon. 
New Moon Oct. 1.. 12h. 26.4m. p.m. 
First Quarter » 8.. 8h.11.8m. ,, 
Moon „ 16 .. 10h. 59.6m. ,, 
“Last Quarter » 24.. 4h. 315m. a.m, 
-New Moon .... », 50.. llh. 38.8m. p.m 


The Moon will be in Apogee at one hour 
‘before noon on October 11, and in Perigee 
at 6 o'clock in the morning of October 27. 
‘The distances between the centres of Earth 
and Moon will be 251,600 miles, 228,400 
‘miles at these times respectively. 

@ Greatest Declination of the Moon 
will be 18° 29’ S. at 6 o'clock in the morn- 
ing of the Tth, and 18° 30' N. in the after- 
hoon of the 21st. 

The Mean Longitude of the Moon’s 

Sending Node will be 198° on October 11, 
‘and 197° on October 30. 

The Moon will be Partially (nearly Totally) 

psed on October 16, the magnitude of 

6 Eclipse being 0.938. The phenomenon 
Will be Visible from Greenwich and from 
‘Most parts of the Eastern hemisphere. 


Moon enters Penumbra Oct. 16 8h. 1m. p.m. 
Mian caters Shadow. , » 26 9h. 14m. ,, 
-y a of Eolipse ..... ,, 16 10h. 54m. ,, 
°C leaves Shadow.. „ 17 Oh. 34m. a.m. 

“on leaves Penumbra ..,, 17 lh. 46m. ,; 

n . > a a z 


ere. E A N 


The point of the Moon’s disc which is 
the first to enter the Shadow is at 45° from 
the North Point towards the East. The 
point where it leaves the Shadow is 77° 
from the North Point towards the West. 
At Greatest Eclipse the unobscured segment 
will be at the lower edge of the disc, less 
than a tenth of the diameter in breadth. © 


w cilm „| Souths} Longitude 
E qa S| at of Libration 
@.5/9 %9 | Green- | Terminator (midnight). 
id abe wioh. ! at Transit. | 
4 a.m. 7 
| Daye. h. m. ° Sun] ° 9 
1 | 29.4 | 11 46.9; — — (4.5 W./0.4N 
o p.m. l 
6) 5.0] 4 11.4 130.9 W.| R. 16.1 W.16.2 S 
11 | 10.0 | 8 7.3132.1 E.| R. |0.7 W.15.78 
16 | 15.0 | 11 47.8 |85.2W.| S. 14.4 E.J0.6 N 
a.m. l 
21 | 20.0 | 3 12.8 34.9 W.| S. 14.2 E.{6.4 N. 
26 | 25:0 | 7 48.9 |28.4 E.| S. [0.7 W./4.1 N. 
p.m. 
31 | 0.5 | 12 13.0] — | — 15.3 W./3.8 S. 
The Moon will be in Conjunction with 
a Greenwich) The Planet 
à will be 
Time 
h. m. eo a 
Saturn ...... 0 55 am.| 3 57 N. 
Jupiter sesse. 319 ,, 2 46 , 
Meroury...... 642,14 3 8. 
Uranus ...... 6 37 ,, 4 32 ,, 
Neptune...... 919 ,, 4 55 N. 
Mars ....cee. 118 ,, 5 38 ,, 
Saturn ...... 3-24 p.m. 3 41 „` 
Jupiter eveeee 10 A 0 39 2. 14 99 
Venus... sseoee 556 am.| 2 25 ,, 
Mercury...... 11 58 p.m.) 2 36 B. 


The figures in the last column are. 


the distances between the centres of 
the Moon and Planet as they would be 
seen from the centre of the Earth; they 
require a correction for parallax to apply 
to any particular time and place. 
Moon is lowered in the sky by parallax by 
about a degree when near the horizon, and 
by half that amount when at altitude 60°, 


The Planets. 

The diagram below, which shows the 
movements of the Planets in their orbits 
during October, is similar to those given 
in previous months. The four inner orbits 
are drawn to scale, and to visualise the 
outer orbits in correct proportion to these 


ARIES 


PISCES 


it is to be remembered that the mean dis- 
tances of the outer planets from the Sun 
are: Jupiter, 5.2; Saturn, 9.5; Uranus, 
19.2; and Neptune, 30.1, the mean distance 
of the Earth being taken as unity. 


Jupiter and Saturn begin to be Morning 


` 


Stars, for they rise about an hour before the 


Sun at the beginning of the month. At the 
end of October Jupiter will rise.at 4 o’clock, 


na a 


The. 


a E few irre AD ea AT cI eS ETI P TS AT 


Saturn half an hour earlier, and as these 
two will have been joined by Venus, and 
Mars is not far away, there will be a some- 
what remarkable gathering of the Planets 
in the morning sky. Jupiterand Saturn are 
both in the constellation Virgo, moving 
direct in the region between 8 and y. Mars 
on October 1 isin the middle of Leo, and 
moving in the direct sense, will be in con- 
junction with 8 Virginis on the 30th. Venus 
rises north of east between 3 and 4 o’clock 
in the morning during the greater part of 
the month, and also moves from Leo into 
Virgo. It will be in conjunction with Mai’ 
(Venus 0° 11’ S.) abuut midday of the 3rd, 
with Saturn in the morning of the 22nd 
(Venus 0° 35’ S.), and with Jupiter in the 
afternoon of the 25th (Venus 0° 31’ N.). 
On October 23 Mars will rise about 3 


-|o’clock, the other three planets an hour 


later almost due East, and at 5 o'clock, 
which is an hour and a-half before 
sunrise, they may be seen in a group within 
10° of the horizon, with Mars 10° higher. 
The magnitude of Mars will then be about 
2.0, that of Jupiter — 1.2,‘of Saturn + 1.2. 
The Moon will join the group in the later 
days of the month. 

Uranus is to be observed throughout the 
evening as shown by the transit ephemeris 
given. Itis moving retrograde in the con- 
stellation Aquarius, south of and from the 
double star Z 2935, mentioned last month, 
towards = 2913, whose components, of 
magnitude 7 and 8, are separated by 8”. 
Uranus is about a degree and a half south 
of and midway between these stars. 

Neptune rises about an hour after mid- 
night at the beginning of the month, and an 
hour before at the end. Its position on 
‚October 1 is given by R.A. 9h. 11m. 19s., 
Dec. 16° 20’ N., and on October 31 R.A. 9h. 
13m. 29s., Dec. 16° 10’ N. 


Mercury 
is an Evening Star at the beginning of the © 
month, and will be at Greatest Eastern . 
elongation (25° 23') on the 7th; but since it 
is considerably lower than the Sun in 
declination, it sets only about half an hour 
after sunset. This planet will be in In- 
a conjunction in the morning of the 

st. ` . 


S| Right | Declina- aon ths | Sets 
Ke Ascension.| tion. ae p.m, 
o f] h, m. h.m. 
1 14 23.5 S.| 1 18.4p.m. 6 6 
6 16 46.3 ,, | 1 20.0 vi 5 55 
11 18 35.4 ,,} 1 18.1 iá 5 42 
16 19 37.6 ,, |} 1 10.4 » | 5 28 
21 19 31.6 ,, 112 53.3 $j 5 11 
26 17 49.2 ,, |12 23.3 ~, 4 52 
31 14 31.1 ,, {11 42.5a.m.| 4 30 


Venus. - | 

The position and movement of Venus have 
been described in a previous paragraph. 
The planet is approaching Superior con- 
junction, and is, therefore, gibbous. The 
angular diameter diminishes from 12.5” to 
11.2”; and the fraction of this illuminated 
increases from 0.84 to 0.91. The stellar 
magnitude is — 3.4 throughout the month. 


Souths 


os Right | Declina Rises 
3 o| Ascension. tion. Greenwich,| 2:™:- 
AS 
hm fo , h. m. h.m, 
1; 10 33.9 |10 7.4N.| 9 55.6a.m.} 2 59 
6 | 10 57.1,; 7 59.6 „ | 959.0 ,,. | 313 
11 | 1120.0 | 5 45.6 , }10 22 ,, 3 28 
16 | 11 42.8 | 3 26.7 ,,j10 5.3 ,, 3 45 
21; 12 56 {1 4.4 ,,]10 8.3 ,, 3 58 
26 | 12 28:4> | 1 19.8 Si |10 11.4 ,, 413 
314-12- 51.23 3 444,, [10 14.6 ,, 4 29 
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Uranus. Sets | The complete interval between the imes! aN 

è a.m. |in the last ice columns is about Lh. 57m. 5is. THE BRITISH ASSOCIATION. 
i h.m PORE h. m. h. m. | decreasing. : _ We continue this week our reports of the 
Fr | 2 ao goa. 8. Eelam Boas Local mean time of transit = Transit| meeting of the British Association’ at 
21 22322 |10 3.9.18 332. | 148 iat pcan x longitude in hours | Edinburgh. The limits of our space will 
31 | 22316 | 10 7.1,,1753.4,, | 1 8 est of Greenwich; + if Hast. not permit more, but a few outstanding 


Mean Time of Transit at Greenwich of 


Eros. Two Close Polar Stars. 


Continuation of the ephemeris (for 


Greenwich midnight) given in last month’s 59 H Cephei U.C.| Polaris U.C. 


Notes (August 26, p. 58). Day R.A. 23h. 28m. | R.A. 1h. 34m. 
R.A. Dec. log. r. log. A. : Dec. 86°53’, | Dec. 88° 53’, 
: hms. o , Mag. 5.6, Mag. 2.1. 
Oct. 3 22 13 19 12 33.3 N. ncn oe ees oo 
” 8 2 6.6, 0.1 ; ; M, B. . M. 8. 
"41 2a 533 Lge loot. 1 ..| 10 47 46.3 ‘at *0 53 16.3 a.m. 
„ 15 22 3 7 1118.6,, 0.1871 9.8375| » IL--;10 8260 ,, | 7014 07 ,, 
„ 19 22 138 10 47.3,, » 2l ..| 929 52 „ ; 11 34 43.4 ,, 
» 23 22 1 8 10 24.5,, 0.1804 9.9568; » Si--| 8 4943.6 ,, | 10 55 23.9 ,, 


» af 22 131 10 3.9,, 


» SL 22 250 9 46.8,, 01755 9.8776 * After midnight of October 1 and 11. 

Jupiter’s Satellites. 

There are three phenomena which may 
possibly be observed, but the circumstances 
are not favourable. 23d. 5h. 48m. a.m., 
I. Tr. Ing. ; 24d. 5h. 2m. a.m., IV., Tr. Ing. ; 
24d. 6h. 53m. a.m., IV., Tr. Egr. 


' Algol. 

Approximate times of some of the 
minima of Algol (8 Persei, R.A. 3h. 3m., 
Dec. 40° 39’, N.) that will happen in 
October are: 4d. 6h. a.m.; 7d. 3h. a.m.; 


Greenwich Mean Time of Occultation of Fixed Stars by the Moon as seen at Greenwich. 


| | 
| @ g- g ' | : g 
ae io oO ale al. | ge O 
W- i 8 Disappear- | Moon’s HS 7 & | Reappear- ` Moon's g © m E 
oo Star. 1 B ance. Limb. 27716 $| anoo, Limb, 2% '2% 
| 00, ja | a0, O 
ax | 3 Baler | EAL 
OES N E EESE, RT Wee | | 
i h. m. olo |b m | TE 
4 |32 Libræ ........:59] n. n .. | 6 22p.m.! Bright 275 [24 
4 [34 Libræ ........16.0 | 6 34p.m.| Dark | 59 a cain a ea ake 
5 |x Ophiuchi ...... 14.9/712 ,, | Dark | 73 | 42 |i i ee oe 
6 |Washington 1121..!6.6 | 6 52 ,, Dark | 93 | 69 | sg ve a 
See ee ES a E 
D. + 4° 123....,5.91258 ,, | Dark 55/20! 4 2a.m.sBright :266 228 
16 B.D. + 72 213 ....'6.4| 8 55 p.m Bright | 90 121 | 10 3 p.m. Bright 224 245 
18 |Washington 140 ..|7.5| .. n l.f.. 2 20am) Dark 238 216 
20 |B.A.C. 1281 ......;7.0] .. o |. to. | O 40 _ Dark i250 |2 
i 71 
22 [B.D. + 17° 1182..:5.7 | 4 16 a.m. | Bright | 65 | 63 | 5 22 ,, | Dark '304 285 
22-23 |B.D. + 16° 1363 ..| 6.0 |11 5p.m.| Bright |106 |146 | 0 1 ' | Dark 1258 299 
23 |\ Geminorum se.. | 3.6 7 33 a.m.| Bright | 16 544 7 35 ,, Dark ; 12 (340 
| | ' 


The occultation of the fourth magnitude star à Geminorum on the morning of the 
23rd will happen about an hour after sunrise. Its observation may prove interesting, as 
it is little more than a “graze.” The first five occultations in the list and the last but 
one will happen when the Moon is low in the sky. Š 
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i Shooting Stard: l 


| TimeofTransit| The only named showers of meteors that 
_lare expected in October are the e Arietids 
frou a radiant point at (40°, + 20°), whieh 
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the Orionids, radiant point (82% +> 15°), 
that are expected from the 17th to the 24th. 
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<a 33 43 N.| 5 54 374139.5 
Vega ....| 0.1 {18 34 . Wave ae 
Y kaale., 2.8 |19 42110 26N! 7 2 41.7|43.9 — r e<—____- 
Altair ..| 0.9 119 46] 8 40 N.| 7.7 6.5; 8.8 The U of Metallic N ; 
a?Capricor.| 3.8 {20 13/12 47 S.| 733 47.2149.5 he Uses © etallic Magnesium.—The 
Delphini! 3.9 (20 3615 38 N.| 7 56 1.1| 3.4 | addition of falf of 1 per cent. of magnesium 
"o F 13 (so 38145 ON.| 758 46.7148.7 | to castitgs of copper, brass, and aluminium 
ed reds 4.3 20 48! 9178.18 8 24.9'27.2 adds greatly to their strength, according to 
Cy et 34 [oy 9129 55 N.| 829 32.1/34.3|@ Writer in the Teknisk Ukeblad. When 
Roan "=| 41 121 11| 4 56 N.| 831 49.9/52.2 | magnesium 1s exposed to high pressure steam 
a aa 1 31 27| 5 55 S| 8 47 19.0 91,4| the surface is oxidised, and this oxide can 
ead ‘lo5 |21 40| 9 3LN.| 9 O 11.2)13.6| only be removed by heavy hammering. The 
a ricor| 3.0 |21 42116 29 8.| 9 2 33.5/36.1 | oxide is one of the best insulating materials 
aA A 3.2 122 11 0 42 8.| 921 33.0 35.5 | in existence, as a layer 1 mm. thick, which 
t Pa asi..| 3.6 122 37110 26 N.| 957 15.0|17.5 | may be deposited in 15 minutes by exposure 
tee eat 13 |22 53130 2 9.11012 58.5, 1.0| to steam of 20 atmospheres, will resist a 
3 Pegasi Var. |23 0127 40 N.|10 19 36.8139.4 | pressure of 20,000 volts. Electrical insula- 
Na rab ‘log i23 014 47 N.10 20 29.5 32.1 tors for high-pressure transmission Tines re- 
Piscium! 3.9 (23 13 2 51 N.|10 32 42.1/44.7 | quiring great strength and high resistance 
Y Pisci ta 43 23 35| 5 12 N.10 55 27.4|30.1 can, therefore, be made of this metal or its 
: eae ‘loo |o 428 40 N 111 23 48.1/50.8 alloys. Magnesium plates treated in this 
perme 3.6 | 0 3530 96 N.111 54 31.1:34.0| manner have also been found excellent for 
a 24 |1 635 12 Nl*0 24 38.6416 | electric cookers, heaters, and radiators, as 
ee gras 3-7 | 1 2714 57 N 1*0 46 31.4:34.4| the radiating power amounts to 75 per cent. 
Ki ee 27 | 1 50/20 26 N*1 9 28.932.0| of the total heat, compared with only 25 to 
Ree 0312 223 6 Nl*1 21 53.6.56.7| 94 per cent. from or inary metal surfaces. 
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- being emitted by conyection, is not ecònomi- 
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items may be dealt with next week. The 


most interesting item last week undoubt- 
edly was Professor A. S. Eddington’s lec- 
ture, listened to by nearly 2,000 members 
in some discomfort, due to overcrowding 
and the effects of a sudden squall of rain. 
The subject was :— a ; 


Erxstein’s THEORY OF RELATIVITY. | 

Professor Eddington, who spoke for over 
an hour, avoided as far as possible tech- 
nicalities. At the outset he described the 
Michelson-Morley and other experiments, 
in which attempts had been made to find 
the speed of the earth through the ether. 
These experiments, while. they were deli- 
cate enough to indicate the velocity, failed 
to find it. Had we, therefore, to conclude 
that our own motion through the ether 
was nil? From experiment it had 
appeared just as if we had no velocity. 


Where “u” represented our velocity , 


through the ether in all classical electro- 
magnetic equations dealing with the 


| motion of niatter, “‘u’’ was a dummy, and 


wag of no consequence so far as the answer 
was concerned. The velocity through ether 
did not enter into the question because 
“u?” was anything. Velocity was the 
Mrs. Harris of physics—an elusive person, 


frequently referred to, but never revealed. — 


Einstein then canie along in the guise of 


Betsy Prig with the remark, “I don't 


believe it.” Velocity had failed to appear 
in any of the experiments, and it was not 
foreshadowed in our present knowledge: 
The ether might have all sorts of. proper: 
ties of which no one had any idea. [Ít 
seemed premature to give any names to 
them unless we knew how they were going 
to turn out. All lengths were ultimateiy 
measured by comparison with a standard 


measure. It was necessary to have a . 


material standard. This was a very un- 
fortunate property of matter. The dis- 
tance from London to Bristol was 120 
miles. It was that at noon. By 6 p.m. 
the earth had turned through a right 
‘angle, and the distance had - contracted. 
He had never tried "ointing that out to a 


ticket clerk who, Ne doubt, would be 


grussly materialistic in his views, The. 
may be seen from the 11th to the 24th, and | important point in the new theory was 


that length was not absolute but relative. 
A thing which was absolute was number— 
the result of the operation of counting: 
As an illustration of a relative quantity, 


Professor Eddington pointed to two dots | 


marked on the page of a book. If two 
observers were told to measure the distance 
between these two points. they would prob- 
ably get different answers. They would 
complain that their instructions were not 
definite enough, as they were not told the 
rate at which their apparatus was moving.. 


Each had a different velocity, therefore | 


they could not get the same results We- 
now knew that the motion of the appara- 
{us did make a difference. What velocity 


was the apparatus moving at? It was sug- | 


gested that it was intended that the. 


motion was to be the same as the page on | 


which were the dots; but suppose it had 
been a wave of light- that was being 
measured, the experimenters would hare 
had to move with the velocity of light. 
Length, or tlhe distance between two points. 
assumed the two-points being or the carth 
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In physics distance was not what we. used: F 
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away like a dream. 


length was a veritable revelation 


.f represent the same quantity and wealth, 
J Was only now beginning to be realised. 


A New VIEWPOINT. 


b 
t 


The things we had to study in the world 


outside were events, and the locating of 
The impression 
as tes 2) > 9 

. that the ‘“instant-now’’ was not confined 


events, in space and time. 


-to the “here-now’’ was accounted for by 


-the fact that we must allow for the time 
From the common- 
was the 


light took to travel. 
`- “sense point of view “seen-now”’ 

Important thing. The relativity theory 
. ,@id not tamper with this. It was rather 

a criticism of the works of scientific men. 

_If you placed yourself on another star it 

was then that the fourth dimensional 

world of events became of real importance, 
because we could no longer separate them 
into three dimensions of space and one of 
time. The world of events was divided 

-into absolute past, absolute future, and the 

neutral zone. Instead of being separated 
by a single partition they were separated 

by a zone which spread out more and more 
widely as we advanced into space. So long 
as we were limited to the earth we would 
not differ as regards time. This idea of 
simultaneity belonged to the old 
centric view of the earth. There were no 
such things as simultaneity or instan- 
_ taneity in Nature, Contemplating Nature 
. from: the point of view of a man falling 
..from an aeroplane in an undisturbed 
< situation free from the bombardment of 

- the earth we could not observe gravitation. 
` ‘We saw trees and houses rising up. They 

were. obviously being propelled upwards by 

-a ‘molecular bombardment. Newton's 

gravitation law was the consequence of 
_, observing an apple falling to the ground. 

The relativity theory took.into account the 

viewpoint of the apple as if it saw Newton 
ruhing up to meet it. Gravitation was an 

elusive quality which when ‘smoothed 
. ob” appeared again at another place 
ike.a pucker in a piece of cloth. This 
_ was an analogy, but analogies were our 
only means of describing the inscrutable 

- mechanism and processes of Nature. The 
- idea of a pucker did not mean that the 
World was actually bent out into a fifth 

dimension. The bending of space only 

appeared when we compared it with 

Euclid’s geometry. Einstein did not con- 
. tent himself merely with purely negative 
. Statements about geometry. His positive 
statement was the new law of gravitation 
which might be described thus:—The 
curvature of the universe in all directions 
and in all `places is constant. The value 
of Kinstein’s work was its experimental 
basis, the beauty of the mathematical 
analysis which he had set up, and its 
appeal to the professional classes’ as a con- 
sequence of the revolution of ideas in 
Science. 

Professor Kapteyn and Sir Oliver Lodge 
paid tributes to the lecturer for the man- 
ner m which he had dealt with so difficult 
a subject. Sir Oliver Lodge stated that 
Einstein had been offered 200,000 marks 
fm the German Government for his 
work, but had declined to accept it, stipu- 
lating thatit should be used in the cause 
of science. “With reference to the sugges- 
tion that it was now necessary to take the 
Newpoint of the apple and not Newton, 
he thought that, after all, the drunken 
man was not so very far-wrong when he 
. = that the pavement came up and hit 
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separated by definite distances, faded 
This new aspect of 
in 
physics, but it was of no great practical 
account. Ten years ago few of us had any 
+} idea that the pound sterling was a relative 
| quantity. The idea that the pound was 
not an absolute quantity, and did not 


THE EARTH’S AGE. 
-LoRD RAYLEIGE’s ESTIMATE. 
sical Science, 


Geology, Zoology, 


discuss the age of the Earth. 


with a-note of warning. He-said: 


was too hdt for 
beings. 


As regards. the Earth’s heat, it is now 
generally known that the premises of Lord 
Kelvin’s calculations, carefully .particu- 
larised by him, are upset by the dis- 
covery of radioactive substances'in the 
Earth., In 1906 I made a determination 
of the amount of radium in the super- 
ficial: parts of the Earth which are alone 
From the radium analysis we 
can calculate the amount of uranium and 
other associated substances and the ther- 
mal outputefrom them. The result is to 
show that if we suppose the same radium 
content to extend to a depth of some 
twenty miles; the whole output of heat 
would be accounted for, without assum- 
ing that any of it comes from primeval 
store, as postulated by Lord Kelvin. It is 
surprising, in fact, that the output is not 
greater.: We are puzzled at the present 
time to account for the existing- state of 
things, and cannot use it as a firm basis 


accessible. 


from which to explore the past. 
Tue Sun’s HEAT: — 


= Next,.as to the Sun’s heat, Lord Kel- 
vin’s argument was that we knew of no 
adequate to supply the 
existing output of solar energy except 
secular contraction; and even this rnc 
than 


source at all 


enough to account for more 
20,000,000 years of solar heat in the past. 


Although we still do not know definitely 
of such a source, yet we are now com- 


pelled to admit that it mnst exist. Some 
of the stars (the giant red stars) are radi- 
ating energy at something like 1,000 times 
the rate that the Sun does. 


have expended an, appreciable fraction of 
the total energy in. historical times. No 


one will maintain that this has.occurred, 


and, if not, there must be some source of 
supply other than contraction. If this is 
admitted, Lord Kelvin’s argument from 
the Sun’s heat fails. Lae = 

Modern knowledge in radioactivity. on 
the other hand, seems to-give a firm basis 
for the estimation -of geological time. 
Uranium, for example, goes through a 
series of changes (radium is one of the 
stages in its progress), changing eventu- 
ally into an isotope of lead—that is, an 
element chemically indistinguishable from 
lead except a slight difference in atomic 
weight and inseparable from ordinary 
lead by chemical means if once mixed 
with it. The isotope in question has pro- 
bably an atomic weight of 206 exactly, 
as contrasted with 207.1 for ordinary 
lead, which is doubtless to some extent 
a mixture of isotopes’ Thus the product 
has a. much less atomic weight than ura- 
nium (238.5), and the difference repre- 
sents approximately the weight of helium 
atoms, which are the ‘debris shed at 
various stages of the transformation.. 


1,000,000,000 Yurars. - 
H. N. Russel has recently applied the 
argument from the accumulation of lead 
to the Earth’s'crust as a whole. The 
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“Four sections—Mathematical and Phy- 
and 
“Botany—joined in a morning session to 


Lord Rayleigh- opened the discussion 
In 
view of the past history of this subject, 
it seems particularly important to. keep 
our eyes open to all possibilities and to 
welcome evidence froni any quarter. Lord 
Kelvin in the last generation attempted 
to set a limit of time to -the duration of 
the Sun’s heat. And also from considera- 
tion of the Earth’s internal heat he 
argued back to the time when the surface 
the presence- of - living 


They ought, 
according to the contraction theory,- to 
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upshot is that radioactive. methods of 
estimation indicate a. moderate multiple 
of 1,000 million years as the possible and. 
probable ‘duration of the Earth’s crust 
as suitable for the habitation of living 
beings, and that no other considerations 
from the side of physics or astronomy ` 
afford any definite presumption against 
this estimate. -The argument from geology 
and biology I must leave to our colleagues 
from: other sections. May I venture to 
say that I for one consider the topics with 
which they will deal as not less interest-- 
ing and important than. those ‘which it 
‘has been my privilege to lay before you? 

- Professor J. W. Gregory, F.R.S., said 
the claim that geological time must be 
restricted within a score or a few 
score millions years was regarded by most 
geologists with incredulity, since a 
score million years was of little more use 
‘to geology than the seven days of the 
Pentateuch.. Now that physical ‘evidence 
allows the age of the Earth to be counted 
by the thousand million years, the pro- 
blem is of less.concern to the geologist, 
except from the hope that the uranium- 
lead ratio may fix geological dates in 
years, and from the interest of recon- 
ciling the conflicting results of the dif- 
ferent methods. . 
= The geological estimates to. which ‘most 
weight has been attached are based on the 
saltness of the sea. The salinity argument 
has been widely accepted as sound in. 
principle; the estimates varied from 70 to 
150 million years, and some intermediate 
length was regarded as inevitable. Allow- 
ances were made for various factors; but 
they added only a few per cent.. to the 
total, and did not myltiply it by ten or. 
more.: The validity of the salinity argu- 
‘ment may be tested by two checks—the 
supply of chlorine and the denudation ‘re- 
quired to account for the amount of 
sodium; and, as shown by.Dr. A. Holmes, 
each of these indicates a much longer 
period than the sodium. 


The fundamental objections to the 


salinity argument are against (1) its’ 


assumption that the sea was originally 
fresh, which paleontological evidence ren- 
ders improbable. The oldest fauna, the 
Cambrian, thas the characteristics of a 
marine fauna, and the contrast between 
the fresh-water and marine faunas was as 
sharp in Paleozoic times as it is to-day. 


(2) Its omission to allow for the large sup- 


plies of sodium chloride raised from 

beneath the Earth’s surface by magmatic 

waters. (3)° Its assumption .of uniform 

denudation. The Earth has probably un- < 
dergéne deformations that led to alternate 

periods of quick and slow crustal move- 

ment; during the times of repose ‘ the- 
surface would have been planed down, 

rivers would have become sluggish and 

denudation slow. As the Earth is now 
under the influence of a time of quick 

movement, denudation is faster than the . 
average. A multiplication of the Earth’s 
age five-fold for this difference would not 
be excessive. 


EVIDENCE OF THE STARS. 

During quick crustal movement volcanic 
action would be more powerful, the dis- 
charge of hydrochloric acid and sodium in 
hot springs would be increased; and as 
denudation is now acting on land in which 
sodium chloride has been produced in 
unusual quantities. by volcanic action the 
estimated age of the Earth must be again 
extended. The rhythmic acceleration of 
geological processes lengthens the estimates 
based on sedimentation, but-would affect 
the biological argument inversely, since 
at periods of rapid physical ange 


biological —change would have ‘bee 
AEE amie thus the occasional. 


a 


abrupt introduction of a new fauna 


been  ; 
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does. not necessitate so long an in- 
terval as has been thought. `The best- 
known geological estimates of the age ot 
the Earth require to be multiplied ten or 
twenty-fold in order to agree with the 
physical estimates, but this increase is 
consistent with the geological evidence. 
Professor A. S. Eddington, F.R.S., said 
the study of the Cepheid variable stars 
afforded strong evidence that the stars had 
other sources of energy besides that fur- 
nished by gravitational contraction. The 
figures suggest that Lord Kelvin’s time- 
scale -should be lengthened 500-fold—at 
least during this stage of the evolution. 


Tne MAGNETIC STORMS oF THE PRESENT 
DOLAR CYCLE. 


By Rev. A. L. Contre, S.J., F.Inst.P. 


A comparative table of magnetic and 
solar phenomena, including sunspots, 
bright prominences, Ha absorption mark- 

Ings, and calcium flocculi, has been con- 


structed for the years 1913-1921 (June) 
from the records of the Stonyhurst, the Tor- 


tosa, and the Kodaikanal Observatories. 
Sunspots attained their maximum in 
1917 ; bright prominences their maximum 
profile-area in 1915 and in 1917; bright 
calcium flocculi and dark He absorption 
markings their maximum area in 1920. 
The greatest number of magnetic disturb- 
ances, g. and v.g., took place in 1919. 
A g. disturbance is one in which the range 
exceeds the mean daily range of the five 
quietest days, in D and H combined, by 
15’. If the excess is 20’ and over it is 
marked v.g. l 
1. The general magnetic activity in this 
solar cycle would appear to coincide with 
the mean daily area of the calcium flocculi, 
and the hydrogen absorption markings. 
2. Consistently with the results for 
past solar cycles, the magnetic phenomena 
. Increase in activity as the sunspots and 


the flocculi decrease in mean latitude, after 


the sunspot maximum has been attained. 
This is due to the fact that, on the whole, 
disturbed areas on the Sun are more effec- 
tive when they are situated in or near the 
heliographic latitude of the Earth. 

5. There have been four outstanding 
magnetic storms of great violence during 
the present cycle :—(a) 1917, August 9, 10, 
renewed on August 13, 14; (b) 1919, 
August 11, 12; (c) 1920, March 22, 23; 
(d) 1921, May 12-21. In the cases of (a), 


(c), and (d) the magnetic storms were 


coincident with the passage of very great 
sunspots across the Sun’s disc. 
active period of sunspots was 1917, 
August 616, and a big active group, 


lat. + 16°, maximum area 3,444 on August. 
9, was near the central meridian when the 


series of magnetic disturbances began. 
In 1920 there was but one greatly dis- 


turbed area,-mean latitude —6°, which ex- 


tended in longitude 36°, and which was 
active from 1919, December 27, to 1920, 
May 16. Its maximum area was 3,652 on 
March 23, when a series of synodical 
magnetic disturbances culminated in a 
violent storm. It was also near the 
central meridian, and in latitude —5°. 
Similarly the protracted storm of 1921 
coincided in its maximum phase with the 
central meridian passage of a very large 
sunspot group, area 3,300, on May 14. 

These cases support the view that the 
action of a sunspot area, as the necessary 
condition of a magnetic storm, is by the 
projection of a set of divergent rays pro- 
ceeding fan-wise from the area, and 
probably diffused into a cloud-belt. For 
some of the series of magnetic storms, 
accompanying the passage of the sunspot 
area, occur when the sunspot is far re- 
moved from the central meridian. 

But with regard to the violent magnetic 
storm of 1919, August 11, 12, the accom- 
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trical particles from the area. 


The most 


panying sunspot, the largest group of the 
year, a triple equatorial group, extending 
20° in longitude, did not appear on the 
Sun’s E. limb until August 14. If we sup- 
pose that violent magnetic storms are con- 
nected with disturbed sunspot areas on 
the Sun, a supposition which is supported 
by a great mass of evidence, this case is 
decisive against a radial discharge of elec- 
But it is 
not inconsistent with the hypothesis of a 
wide diffusion of electrical particles by 
mutual repulsion in the form of a belt of 


‘clouds round the Sun. 


THs MiIcROCHRONOGRAPH. 
By Prof. R. A. Sampson, F.R.S. 


The instrument described is in actual 
use at the Royal Observatory, Edinburgh, 
for registering clock times of any signal 
accurately to 0.001 sec., for the purpose of 
examining short-period changes in the 
relative rates of two clocks, or the lag of 
a controlled clock, or of one part of a piece 
of apparatus with respect to another. It 
has many other applications, The means 
employed are an adaptation of the oscillo- 
graph; this instrument can be so. con- 
structed as to be completely free from 
noxious or variable lag of its own. A 
detector is placed between the poles of a 
powerful electro-magnet. This detector 
consists of a short loop of fine platinoid 
wire, under tension, and spanned by smal! 
plane mirror. The clock signal or other 
signal being given as an electric current of 
a few milliampéres is recorded photo- 
graphically on a moving film by help of a 
minute rotation of the mirror. The rate 
of motion of -the film cannot be trusted for 
fine measurement over an interval of one 
second; therefore the standard is taken 
from an interrupter, which cuts off the 
light falling on the mirror at intervals of 
approximately 0.1 sec. This interrupter is 
a simple steel tongue, set in vibration and 
not maintained in any way, and carrying 
a wire which occults a slit through which 
the light passes. 

The scale employed can be varied within 
wide limits. That used most frequently 
at present gives a motion of the film of 
about 3.3 cm. per second, with a lateral 
displacement of 0.15 mm. per milliamp., 
corresponding to a magnification of the 
movement of the wire loop of the detector 
by about 1,000. 

Exhaustive tests have shown that the 
instrument is completely reliable. 


INTERNAL MOVEMENTS IN THE SEA: 
By Dr. Hans PETTERSSON. 


The stratification of the sea-water, con- 
sisting of a superposition of water-layers 
different in salinity, temperature, and 
density, different also in biological 
respects, is a normal condition always to 
be found where large masses of fresh or 
brackish water are being carried out to 
sea. The Baltic, the Kattegat, and the 
Skagerack are typical examples, and so, 
according to the results of Johan Hjort, 
is the Gulf of St. Lawrence and the New- 
foundland waters. 

The study of the stratification of coastal 
waters has been carried on for nearly half 
a centary by Swedish oceanographers, and 
important relationships between the dis- 
placements of the water-layers and the 
migration of the herrings and other food- 
fishes have been discovered, in the course 
of this work. The dynamics of these move- 
ments, and notably the vertical displace- 
ments of the boundary surfaces, which 
occur on a vast scale along the west coast 
of Sweden, have been made the subiect of 


continuous observations by means of instru- 


ments specially designed for this’ purpose, 
some of which instruments were shown by ° 
the lecturer. Making use of the correla- i 
tion method, the author has been able to 
prove that a distinct influence is exerted 
by the wind on these internal movements, 
whereas the air-pressure appears to be void © 
of any similar effect. , The influence of © 
cosmical factors, again, has been .tho- 
roughly investigated by Otto Pettersson. _ 
The importance of these internal move- 
ments on the hydrography of the Baltic is . 
very great. The bottom water in ‘its 
deeper basins being too dense to become 
ever able to rise to the surface through a. 
surface-sheet of low-salinity water 40 to @ 
metres thick, its supply of oxygen would 
gradually become exhausted aid the water 
made uninhabitable for its marine fauna, 
if there was not an intermittent inflow of 
freshly saturated sea-water in the shape of 
an undercurrent through the straits 
taking place at intervals largely ruled by 
the occurrence of the internal movements | 
before mentioned experiment). These in- | 
vasions of the undercurrent make the}; 
impression as of submarine waves sendinz ; 
gigantic “breakers” over the thresholds j 
to the Baltic and gliding down the slopes į 
leading to the deeper basins like sub- ; 
marine streams or rapids. “ | 
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THE RECEPTION or WIRELESS WAVES IN 4 
SHIELDED FRAME AERIAL. 


By Aran A. CAMPBELL Swinton, F.R.S. 


The paper described experiments in re- 
ceiving the spark emission from the Eiffel 
Tower on a small frame aerial placed inside 
a tube of wire network with open ends. 
It was hoped to obtain improved direc- 
tional properties, but, though the presence 
of the tube weakened the signals, it was 
found that altering its direction did not 
affect them, nor were the signals further 
weakened by closing the open cnds of the 
tube by wire grids. . . N 

The tube was next replaced by a sheet 
copper box with one open eng In this 
was placed not only the frame, but al> | 
the amplifier and ali the other apparatus 
the telephone being listened to through. : 
a rubber pipe. Signals were heard of equal 
strength with the -open end of the box | 
pointing towards, or directly away, from 
Paris; but ceased when the box was — 
turned so that the open end faced at right - 
angles to Paris, the frame still pointing 
to Paris; or when the open end was com- 
pletely closed with a copper or, tinfoil 
cover, In the latter case the signals were 
still audible unless. the cover actually . 
touched the box on all sides. For other | 
positions of the box with the end open, — 
signals could only be heard when the 
relative positions of the box and frame | 
were such that a prolongation of the plane 
of the frame towards or away from Paris. 
no matter which, came out of the open end 
clear of the copper sides of the box. 


THE SPECTRA OF HYDROGEN FROM Lone 
Vacuum TUBES. 


By Prof. R. W. Woop, For.Mem.R.8. 


The spectrum of hydrogen obtained m 
the laboratory exhibits a Balmer series 
of lines, of which only twelve members 
are found under ordinary conditions. 
Thirty of the lines have been recorded in 
the solar spectrum. The impossibility of 
obtaining the higher members of the series 
in the Jaboratory results, in part at least, 
from the presence of a continuous spectrum 
and the so-called secondary spectrum. 

By employing vacuum tubes of unusual 
length it has been found that the secondary 
spectrum appears only at the ends, the 
central portion radiating -a very pure 
Balmer)spectrum. By this means it has 
been possible) to record the series down to 
the twentieth line. Very remarkable — 


~. 


“ang from fiery purple to white. 


_ 
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phenomena have been observed with tubes 
‘of this type. Starting with a very feeble 
current, the secondary spectrum only is 
in the tube, the Balmer lines being absent. 
As the current is increased the Balmer 
lines appear and increase in intensity, 
while the secondary spectrum fades away, 
passing through a minimum value of about 
one-fifticth of the intensity shown at the 
ends of the tube, after which it slowly 
increases in intensity. 

If a heavy current is employed, there is 
an explosive flash of the secondary spec- 
trum at the moment of closing the switch, 
the Baliner lines being feeble. In about 
1-60 sec. the secondary spectium has nearly 
disappeared (reduced to one-fiftieth of its 
initial value) and the Balmer lines have 
rigen to full intensity. These phenomena 
occur only when a trace of oxygen or 
water vapour is present. With pure 
hydrogen, continued operation of the tube’ 
eventually causes the complete disappear- 
ance of the Balmer series, the secondary 
spectrum remaining, and the colour chang- 
A new 
spectrum has been found which is much 
more complicated in structure than the 
secondary spectrum. This appears when 
the tube is in the condition best suited to 
the exhibition of the Balmer series. 


Taus Time INTERVAL BETWEEN’ THE 
ABSORPTION AND EMISSION or LIGHT 
IN CASES OF FLUORESCENCE. 


By Prof. R. W. Woop, For.Mem.R.S. . 


t 
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BIRDS IN OLD SCOTS PROVERBS. FROM PIANO STRINGS TOTENSICN 


Bird lovers will be interested to know 
something about the references to birds 
contained in some of our old proverbs and 
pithy sayings. One isn’t surprised to 
learn that the majority of these references 
are to the common or garden birds of the 
farmyard, for these would be under con- 
stant observation. 
time to go an errand is called a ‘‘ corbie 
messenger.” The yeference is not to the 
slow movements of crows or. ravens—for 
these birds can go fast enough when they 
choose—but to the raven that left.Noah’s 
Ark and never returned. © 


The making of home so attractive that, 


the young folk won’t want to roam is 
inculcated in the following :—‘‘ A hen that 
lays thereout should ha’e a white nest 
egg.” The tendency of magpies to reveal 
the secret of their nesting-place by their 
cries have been embodied in the phrase— 
a ‘‘tale pyet.” In ‘‘ The Antiquary ” Edie 
Ochiltree says to Mr. Lovel, whose 
gratuity he had) quietly pocketed :— 
‘‘ Never mind me, sir, I am no tale pyet.” 
‘‘ As caigue as a pyet picking at a worm,” 
is another saying about the magpie. The 
kita is a rapacious bird, and in ‘‘ The 
Heart of Midlothian,” Mrs. Saddletree 
thus* addresses Willie, the little, rin- 
there-cut deil of a prentice :—‘‘ Gang in 
by and tell Peggy to gie ye a bicker o’ 
broth, for ye'll be as-gleg (hungry) as a 
gled, I’se warrant ye.” | 
Keenness of competition and greed are 


In the case of mercury vapour, illu-|Jikened to ‘‘ ten cocks scraping in a dung- 


minated by the instantaneous-flash of an 
aluminium spark, it has been found that 
the vapour remains non-luminous during 
the period of excitation and for about 
1/15,000 sec. after, subsequently bursting 
out in a flash of green fluorescent light. 
This appears to be the first observation of 
a fluorescent or phosphorescent body re- 
maining dark during the period of illu- 
mination. Other substances have been 
observed with a new type of phosphoro- 
scope which records the phenomena o 
phosphorescence to 1/400,000 sec. Noth- 
Ing analogous in its behaviour to mercury 
vapour has been found up to the present 
time, however. 

It is only freshly formed mercury 
vapour which exhibits the phenomenon 
of fluorescence. No trace of visible lumin- 
esence is shown by mercury vapour at 
any density, or by any light stimulation, 
unless metallic mercury is present and 
liberating nascent molecules. It is be- 
lieved that these are diatomic when they 
first leave the metal, subsequently break- 
lng up into monatemic molecules. 


New Forms or Rescue APPARATUS. 


In an address to the Engineering Sec- 
tion, Professor Henry Briggs, of the 
Heriot-Watt College, described two new 
orms of rescue aparatus for use in mines 
namely, the improved aerophor (liquid 
alr) apparatus and the Brigzs (compressed 
oxygen) apparatus. These appliances have 
m designed to comply with the more 
stringent requirements as to breathing 
apparatus in mines now stipulated by 
cial regulations. The improved aero- 
Phor has been evolved by the chief officers 
of the Newcastle and Mansfield groups of 
scuo stations. In the Briggs apparatus 
@ Oxygen is contained under pressure in 
è single cylinder, and is supplied to the 
reathing circuit of the apparatus through 
a valve gear of special design. The head- 
brani „mouthpiece, flexible tubes, and 
mathing bags are tlie same in both 
apparatus. - 
A demonstration with the apparatus. 


hill for ae barley pickle.” Other expres- 
sive similes are ‘‘ As hause and as roupit 
as a craw,’ ‘‘as plump as a. miller’s 
sparrow,” ‘‘as cheeky as a young bantam 
cock,’’ ‘‘as quiet as a sitting hen,” “‘as 
sair fights the wren as the crane,’’. and 
‘fas the auld cock oraws, the young cock 
learfis.’’ The last reminds one of another 
old saw—'‘‘ Auld sparrows are ill to tame.” 
“To hide awhile among the mists and the 
crows’’ is a graphic description by the 


f | Chieftain in ‘‘ Waverley ’’ of the mode of 


life which in dangerous times the High- 
landers adopted. ‘‘ Choose yer bird oot o’ 
a clean nest” is just another way . ol 
advising a young man seeking a wife to 
choose a girl from a respectable family, 
or, in short, to see what sort of a mother 
she has got. It reminds one of a similar 
proverb in the novel ‘‘ Rob Roy ’’—“‘‘ It’s 
an ill bird that files its ain nest.’’ The 
fact that there is honour among thieves 
is expressed thus—‘‘ Corbies dinna pike 
oot corbies’ een.” ‘‘ Darkness ‘waukens 
the owl” is a good way to describe how 
investigation is active when things are 
hidden. 

The wanton destruction of the fine cathe- 
drals and abbeys in Scotland at the Re- 
formation was encouraged by words like 
these, found in “The Abbot ’’—‘‘ Ding 
doun the nests, and the rooks will flee 
awa’.’’ A prayer for the divine protection 
offered by poor, defenceless folk runs 
thus :—‘‘ God keep the cat out o’ our gate, 
for the hens canna flee.” ‘‘ He hasna the 
gunmshion o’ the cuckoo ” is an old Scots 
way of describing a “ gowk.’’ One who 
shows alacrity in accepting an offer is said 
to jump at it “ like a cock at a grosset.” 
It is said of an ignoramus that ‘‘ he kens 
nae a mavis frae a madge howlet.’’ In 
‘Rob Roy” a stupid, cowardly person is 
likened to “a twa-legged cratur wi’ a 
goose’s head and a hen’s heart.’’ James 
Hogg, the Ettrick Shepherd, tells of a 
character ‘‘as crouse (conceited) as a cock 
wi’ a double kame on.” At one stage of 
his history Davie Deans, in the “ Heart 
of Midlothiar,’’ appears to be, in the eyes 
of Reuben Butler, the carrier, ‘‘as up- 


lifted i 


as a midden-cock upon pattens.’’—- 


"given at the conclusion of the address. |L. M. N., in the Scotsman, 


A lad taking a long 


BARS. 


An engineer friend of mine insists that 
there are very few fundamental principles 
in nature, and that if we could only have 
a complete understanding of them our 
problems would be readily solved. For 
example, it is seemingly a far cry from a 
piano string to the tension bars of a test- 
ing machine, but they act alike, just the 
same. If the tone of a piano is allowed 
to fall and remain down for some time, 
and is then brought up to concert pitch at 
a single tuning, the tone will flatten or 
fall almost at once. Whereas, if the tone 
is dropped, it will sharpen, that is, rise. 
The reason is that when the string is 
stretched and compelled to yield, it will 
continue to yield after the pulling move- 
ment has stopped. This later yielding 
causes it to loosen, and so drop in tone. 
In like manner, when a string has been 
under a stiff tension for a long time and 
that tension is relieved, it will continue to 
try and shorten after the actual movement 
has ceased, and so will tighten, and its 
tone will rise. 

Some time ago an attempt was made in 
a testing laboratory to calibrate two test- 
ing machines, and it was found that the 
indications varied under load. The 
columns of this machine were 54 in. in 
diameter and 6 ft. 6 in. long, and were 
made of from .24 to .28 carbon steel. 
[here were four columns in all. 

The machine was left under a load of 
600,000 lbs. for seven days before the 
columns stopped yielding. The variation 
in temperature had some influence on 
this, but it was found to be necessary to 
add about 2,000 Ibs. to the load in order 
to take up the stretch of the columns. ` 

When 100,000 lbs. had been removed 
and left for a time the machine was again 
out of balance, and the load, as indicated, 
kept increasing for ten hours. That is, it 
paralleled the piano string that sharpens 
after the tension has been relaxed. The 
next day 300,000 were removed, and the 
same‘thing happened; that is to say, the 
apparent load kept on increasing. 

We have known this about the piano 
string for years, and theresis no reason 
why we should not have argued back that 
the same thing would happen to the big 


‘tension members of testing machines, 


except that we have had no occasion to 
notice it. Of course, these were heavy 
loads that were used, but where is the 
limit to this action? Is there any limit? 
Why should there be? If there is no 
limit, then aside from the motion caused 
by variations of temperature there must 
be this constant change of dimension and 
stress in all structures, and nothing can 
ever be in a state of perfect rest.—Rail- 
way and Locomotive Engineering. 


js —— 2 0 0< : 


Colouring Gems.—At the Reno station of 
the U.S.A. Bureau of Mines, where special 
attention is given to rare and precious 
metals, it has been found that colourless gem 
stones may be temporarily coloured through 
exposure to radium emanation. A colourless 
Colorado topaz was tinted yellow by such 
exposure, though this colour was not per- 
manent when afterward exposed to light. It 
is too early to predict what the outcome of 
this discovery may be, and further work has 
been undertaken looking toward making such 
coloration permanent. Should this prove 
successful, it would be possible greatly to in- 
crease the commercial value of many of the 
gem stones»now found in the West, but at 
present, considered) of low value because of 


the lack of colour. 
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SCIENTIFIC SOCIETIES. 


; —-—-— 
ROYAL MICROSCOPICAL SOCIETY. 


A conversazione will be held on Wed- 
nesday, October 5, 1921, from 7.30 to 
10.50 p.m., at the Mortimer Halls, Morti- 
mer Street, London, W.1 (near Queen's 
Hall). Reception by the President, Pro- 
fessor John Eyre, M.D., F.R.S.E., in the 
Upper Hall, from 7.45 to 8.15 p.m. The 
“Council of the Society is most desirous of 
securing the co-operation of Fellows and 
others who can contribute ‘to the success 
of the. conversazione, and those who are 
willing to provide exhibits of any kind 
having relation to the microscope and 
Microscopic organisms and structures are 
asked to notify the Secretary as early as 
possible. i 

It has been arranged to include in the 
programme for the ordinary meetings 
during the coming session a series of 
papers dealing with ‘‘ The Practical Use 
of the Microscope in Industrial Research.” 
The following lst is subject to alterations 
and additions, and the publication of a 
programme does not in any sense preclude 
the reading of other original papers which 
may be submitted to the Society during 
the session, and for which the Society prin- 
cipally holds its meetings. 1921.—Octo- 
ber 19, Dr. Lancelot T. Hogben, M.A., 
D.Sc., F.R.M.S. (Imperial - College of 
Science and Technology), ‘‘ Preliminary 
Account of the Spermatogenesis of 
Sphenodon ” ; Mr. Dan M. Stump, B.S. 
(State Microscopical Society of Illinois), 
“An Application of Polarized Light to 
Resolution with the Compound Micro- 
scope’’; November .16, Mr. George 
Patchin, A.R.S.M. (Sir John Cass 
Technical Institute), ‘‘ The, Micro-exami- 
nation of metals, with Special Reference to 
Silver, Gold, and the Platinum Metals ” ; 
Mr. Robert L. Frink (Director of Re- 
search, Glass Research Association), ‘‘ The 
Practical Value of the Microscope in Glass 
Manufacture’’; Mr. W. C. Crawley, B.A- 
F.E.S., F.R.M.S., and Dr. H. A. Baylis, 
M.A., D.Sc., F.Z.S., ‘‘ Mermis parasitic 
on Ants of the genus Lasius’; December 
14, Mr. Ernest A. Smith, A.R.S.M., 
M.I.M.M. (Secretary, British Non-Ferrous 
Metals Research Association), ‘‘ The 
Microscope in Non-Ferrous Metallurgical 
Research ” ; Dr. James G. Parker, F.I.C., 
F.R.M.S. (Principal of the Leathersellers’ 
Technical College), and -Dr. Sidney H. 
Browning, L.R.C.P., M.R.C.S., F.R.M.S., 
““The Practical Value of the Microscope 
in Connection with Leather Manufacture.”’ 
1922.—January 18, Presidential address, 
Professor John ^ Eyre, M.D., M.S., 
F.R.S.E., ‘‘ Microscopy and Oyster Cul- 
ture” ; February 15, Mr. A. L. Booth, 
A.I.C. (Messrs. Armstrong, Whitworth 
and Co., Ltd.), ‘‘ The Microstructure of 
Coal from an Industrial Standpoint”’ ; 
March 15, Mr. Joseph E. Barnard, 
F Inst.P., F.R.M.S., ‘‘ The Future of the 
Microscope in Medical Research ” ; April 
19, Dr. S. C. Harland, D.Sc., and Mr. H. 
J. Dénham, M.A. (The British Cotton In- 
dustry Research Association), ‘‘ The Use 
of the Microscope in Cotton Research ”’ ; 
Mr. Herbert Sutcliffe, A.R.€.Sc., F.L.S., 
F.R.M.S. (Rubber Growers’ Association), 
“t The Use of the Microscope in connection 
with the Diseases of Hevea (Rubber Tree), 
etc.” ; May 17, Annual Pond Life Exhibi- 
tion; June 14, Mr. James Strachan, 
F.Inst.P., F.R.M.S., ‘The Microscope in 
Paper Making ’’; Mr. A. Chaston Chap- 
man, F.I.C., F.R.S., F.R.M.S., ‘‘ The Use 
‘of the Microscope in the Brewing In- 

dustry.” | 
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The Biological Section meets in the 
Library on the first Wednesday in’ each 
month at 7 for 7.30 p.m. Hon. Secretary, 
Mr. J. Wilson, 3, West Park Road, Kew 
Gardens. 

The Leather Industries Section meets in 
the Library on the fourth Wednesday in 
each month at 7 for 7.30 p.m. Hon. Sec- 
retary, Dr. S. H. Browning, 22, Harley 
Street, W.1. 

The Metallurgical Section meets in the 
Library occasionally. Hon. Secretary, 
Mr. F. Ian G. Rawlins, White Waltham 
Grove, near Maidenhead, Berkshire. 


A Paper Industries Section is in course 
of formation, and will deal with researches 
relating to timber, wood pulp, paper, etc. 
Those who are interested in tle subject 
and willing to assist are asked to com- 
municate with Mr. James Strachan, 
F.Inst.P., 74, Blenheim Place, Queen's 
Cross, A’berdeen. 


THE INSTITUTE OF METALS. 


Among the papers read at the annual 
meeting of the Institute of Metals at 
Birmingham last week the following may 
interest readers concerned. 


THe ExtTRUSION DEFECT. 


Mr. R. Genders, B.Met. (Woolwich), 
contributed a paper on ‘‘ The Extrusion 
Defect,” pointing out that experiments 
had been carried out with the object of de- 
vising a method of.extrusion which would 
avoid the formation of the defect (known 
by the misleading term ‘‘ piping ’’), which 
is commonly found in a certain proportion 
of centrally extruded rod made from brass 
and other non-ferrous alloys by the usual 
hot-extrusion process. The defect can be 
largely overcome, he said, by the use of a 
ram smaller in diameter than the billet, 
which causes the outer layer of the billet 
to remain in the receiver as a thin cylinder, 
but the method would probably be too 
wasteful on a large scale. By inverting 
the process so that the die is pushed 
through the billet the form of flow is 
altered. Experiments on a small scale 
have shown this method to be successful 
in avoiding the ‘‘ extrusion defect.” ‘The 
power required is less than with the 
method at present in use, and the rod pro- 
duced is completely sound. The method 
is In use in many places for the produc- 


tion of tubes and rod from soft metals, | 


although the plant appears to have been 
so designed only with a view to mecha- 
nical efficiency without any appreciation 
of possible effect on the quality of the 
product, and has not so far, to his know- 
ledge, been uscd for hot extrusion of cop- 
per alloys. The necessary modifications of 
the plant would probably be fully justi- 
fied by the saving of the very large amount 
of metai which by the present method is 
extruded only to be ultimately scrapped. 


ZINC AND ‘SPELTER DEVELOPMENTS. 

Mr. D. H. Ingall, M.Sc. (Birmingham), 
described, as determined by experiments, 
the relation between mechanical pro- 
perties and microstructure in pure rolled 
zinc, 

Professor Turner, in commenting on the 
paper, said the subject of the working of 
zinc was one of considerable importance 
at the present time in this country. 
Before the war we had a zinc industry, 
which, though not very large, was pro 
gressive. At one time a quantity of zinc 
was rolled in the Birmingham district. 
Now the chief part’of the rolled zinc came 
into the country from abroad, and the 
rolling of zinc had declined. The present 
position of the spelter industry in this 
country was also extremely disappointing 
They had hoped to be dealing withdarge 
quantities of Australian concéntrates, but 
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that hope had not yet been realised. It 
almost appeared that our position with re- 
gard to spelter would be similar to the 
copper position. At one time we produced 
all the copper we required. Now we rolled 
copper which we bought. There was stil a f 
considerable copper trade, however. It f 
seemed we were going to buy a good deal 
of zinc, but we did not want to buy 
finished zinc ; we wanted to have the trade 
in this country in rolled or worked zinc. 
He was glad to note that trade was being 
developed, both in the Birmingham dis- 
trict and elsewhere. There was a great 
shortage of rolled spelter at a certain 
period of the war. It was a critical posi- 
tion, and it was satisfactory that it wag. 
possible to meet the need. The question 
had been raised as to whether pure spelter 
could be rolled. It was now known- that 
this was possible, and very excellent re- 
sults were obtained. 


ALLOYS. E 


An account of the properties of several 
samples, of German origin, of the new, 
magnesium alloy, ‘“‘ electron, was given 
by Mr. S. Beckinsale (Woolwich), who 
found, on examination, that the metal con- 
tained about 95 per cent. of magnesium, 
4.5 per cent. of zinc, and 0.5 per cent. of 
copper. The alloy machined well, and 
compared very favourably with alumi- 
nium alloys in tensile properties (allow- _ 
ance being made for the much lower 
specific gravity), but they were not 80 
ductile in compression. 

Miss M. L. V. Gayler, M.Sc. (Tedding- 
ton), read a paper prepared hy herself 
and Mr. D. Hanson, D.Sc., on ‘* The Con- 
stitution and Age-hardening of the Alloys 
of Aluminium with Magnesium and Sil- .— 
con’’; and other papers were read by Mr. 4 
F. S. Tritton (Teddington) on “The Use i 


of the Scleroscope on Light Specimens of i 


Metals,” and Mr. F. Adcock, B.Se 
(Ipswich), on “ The Electrolytic Etching of 
Metals.” 

An exhibition of corrosive specimens 
collected by Dr. Friend, of the chemical 
department at the Suffolk Street Institute, 
attracted considerable attention. The - 
specimens showed the formation of rast 
on different metals under various condi- 
tions, and means which had been devised 
for preventing corrosion. Another exhibit. 
was a frame of fifty-four different kinds of 
metals, upon which Dr. Friend 18 ex 
perimenting. The bars are to be exposed 
under various conditions, with a view to 
ascertaining the effect of corrosion over & ` 
number. of years. The experiment will 
take over ten years to compete. 


THE SOCIETY OF TECHNICAL 
ENGINEERS. 


The Society of Technical Engineers }fas 
been launched, and bids for the position 
of “ third party ” in industry. It includes 
many men with large salaries, and its 
objects fall into two groups—those con- 
nected with the interests of its members 
and those connected with the advancement 
of British engineering. In dealing with 
the objects of the first group, it is laid 
down that consideration must be given to 
the effect of any action on the firm to 
which the members concerned belong, and 
also that the interests of the industry in 
general shall be kept in mind. 

The society will have relations both with 
the employers and with the manual 
workers. It proposes to establish com- 
munications with employers and with 
organisations of employers in pursuit of 
both groups of the declared objects of the 
society. While the society will not make 
common cause with the manual workers 
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iù parsuit of improved conditions of ser- 


operation with the Unions of manual 
workers in pursuit of the second group of 
objects—those concerned with efforts to 
secure the advancement of British en- 
gineering industries. l 
, There has already been evinced a dis- 
‘ position on the part of the Trade Unions 
~ to look upon the organisation of the tech- 
nical engineers as a movement in the 
interests of the employers. Nothing ‘s 
further from the minds of the men who 
. are leading the movement. They, like the 
manual workers, are employed persons, 
working for salaries paid by the em- 
ployers, but they are concerned for the 
Improvement of. the industry in the in- 
--terests of all connected with it, manual 
‘workers no less than technicians and em- 
‘ployers. They say that the engineering 
“industry is all important, because prac- 
tically every other industry depends on its 
efforts in the production of machinery, 
and so forth. They see and recogr#se that 
the prolonged controversy between Capital 
and Labour has not given satisfactory 
“Tesults to either side. All the effarts to 
produce industrial peace have ignored the 
existence of the third party—the salaried 
technical and administrative staff, and 
‘this third party now proposes to take a 
: hand, believing that it is the real middle 
class in the industry, independent of both 
the other parties, and more interested in 
efficiency than in pay, even its own pay. 
. The offices of the organisation, the 
Society of Technical Engineers, are at 102, 
Belgrave Road, S.W.1, and the secretary 
ds Mr. Norman Wyld, formerly of Liver- 
_*pool University. a 


f 
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'NOBTH MIDDLESEX WIRELESS 
CLUB. 


« The seventy-third meeting of the Club. 
„held on September 21, took the form of a 
' “Sale of Members’ Surplus Stock.” A 
largo and varied collection of apparatus 
“Was on show, ranging from the early 
attempts of a beginner in 1912 to some of 
the latest examples of wireless work. 
Members of the committce took it in turns 
to act as auctioneer, and a considerable 
amount of cash changed hands. . It was 
remarkable how articles which their 
owners had come to regard as useless and 
only fit for the scrap heap -were readily 
Converted into cash. At the same time, 
here Were a number of bargains to be had, 
and many members were able to purchase 
useful, and in some cascs valuable, instru- 
ments at a very low price. It is proposed 
_ to form a junior section of the Club, and 
. farther details of this will be announced 
~ n due course. ‘The secretary would be 
glad to hear of any prospective. junior 
‘Members. Particulars of the Club may be 
on application to the hon. secretary, 
R M. Savage, Nithsdale, Eversley Park 
“Koad, Winchmore Hill, N.21, 
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ee Protecting Metal Surfaces.—The Rustproof- 
mg Syndicate, Ltd.. 15, Dean’s Yard, West- 
la and T. F. Newman, 2, Anerley Park 
Adon, have patented a preparation by which 
„a rent black oxide is prevented from form- 
ieee ferrous metal forgings, ete., by the 
wee etc, being momentarily dipped 
iro at or near red heat into a solution of 
n or other metallic sulphate whereby the 
ome et decomposed and a slight film of 
“ah ae which is easily removable in 
re pickling-bath or by electrolytic means. 
1 an example, the coating solution contains 
-0l iron sulphate to one gallon of water, 
ua this case red iron oxide (Fe,0,) is 
ed: Zine sulphate and copper sulphate 
bination y form: a readily removable com- 
raa n of zibe oxide and black iron oxide 
SeCuprous-pxide and red. iron oxide. 
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"vice, it does intend to seek means of co- | 
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SCIENTIFIC NEWS. .- 

A new earthquake shock, more violent 
than that registered on August 14, was 
experienced throughout the whole colony 
of Eritrea, on the 21st-inst. The centre 
of the movement was Massawah, as before, 
and the quay in the harbour was further 
damaged and houses rendered uninhabit- 
able. The population have been sheltering 
in tents since the last shock. The 
casualties were small, only four natives 
shaving been reported injured. From other 
localities in the colony no casualties are 
reported, but buildings, it, is stated, have 
been more or less damaged. 


. The Air Ministry announces :—As the 
distance of audibility of sound is of great 
scientific importance in questions relatinz 
to the structure of the atmosphere,. the 
Director of the Meteorological Office, Air 
Ministry, W.C.2, would welcome any in- 
formation from those who heard the sound 
of the Oppau explosion. ` af. 
A-rare fungus.has been found in Monk 
Wood, near Worcester; by the members of 
the British Mycological Society, who met 
last week at Worcester. . From Victoria 
Institute a party of 44 left for the northern 
end of Ockeridge Wood. During lunch 
Mr. R. Butcher, of King’s Norton, pro- 
duced specimens of the very small aquatic 
plant Tillea Aquatica, of which he was the 
discoverer. This plant is quite new to 
this country, and is reported to have been 
found near Leeds recently. Several mem- 
“bers of the party remained at work in the 
damper part of Ockeridge Wood, while 
others went on to Monk Wood, which was 
reported ‘‘dry.’’ The wood, in fact, 
proved to be very dry, but the workers 
were rewarded by an excellent ‘‘ find.”’ 
The fungus which was of especial interest 
is called ‘‘ Hypochnus granulosus.” It 
was found for: the first time in Britain at 
the autumn foray of the society in the 
neighbourhood of Minehead. last year. 
The Pons-Winnecke Radiant, it appears, 
will supply the earth with no further 
meteors in addition to those of June, 1916. 
Professor Barnard, and other observers, 
watched all night on June 24, 25, 26 and 
27, without results.. This makes it appear 
that -the denser part of the meteor swarm 


a 


did not inteTsect the orbit of the. earth |. 


at all. 


Dr. R. G. Aitken reports that Nova 
Aquile No. 35 was examined with the 
56-inch telescope of the Lick Observatory 
on three nights in June and July. On 
June 4 it was noted that the blue-green 
nebulous envelope or halo which was so 
conspicuous in 1920 had become very much 
fainter and apparently longer, but the see- 
ing on this occasion and on June 8 was 
not good enough to permit accurate 
measures. 
and the nebulous envelope, though faint, 
was well defined. The diameters, north- 
south and east-west, were measured and 
found to be 5.07 and 4.98 seconds respec- 
tively. The disc appeared to be perfectly 
round, and the star to be placed centrally 
within it. f 

The following notice has been issued to 
the Navy by the Admiralty :—British 
summer time will cease and normal Green- 
wich time will be restored at 0300 (B.S.T.) 
on Monday, October 3, when the clock will 
be put back one hqur. Summer time came 
to an end in New York at 2 a.m. last 
Sunday morning. Here it drags on for 
another week and a day, the.change from 
Sunday to Monday morning next having 
probably heen made to fog people who have 
to alter the clock, or possibly from Sab- 
‘batarian concern for the prevention of 
unnecessary work! 


-- v 


On July 7 seeing was excellent,- 


“as stuff and structure but as 
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Most recent students of the Aurora, such 
as Störmer, Birkeland, etc., ascribe, the 

henomenon to the entrance into the atmo- 
sphere of charged particles from the Sun. 
Dr. L. A. Bauer, in a current paper, 
quotes a suggestion that he has received 
from Prof. A. E. Kennelly to the effect 
that the electrified. particles entering our 
atmosphere from without over the parts oi | 
the globe on which the Sun is shining 
would set up a compensating outward flow 
of electricity over other’ portions, and 
that it is the latter rather than the former 
that causes the visible Aurora. Dr. 
Bauer’s opinion is that “ probably both 
possibilities—an entering charge and an 
emerging charge—will have to be taken 
into consideration.”’ | 

The Astronomische Gesellschaft, aft2r 
having held no meetings for eight years, 
assembled in Potsdam in August. The 
former president of the society, Geheimrat 
von Seeliger, has resigned, on account of 
poor health, and hag been succeeded by 
Professor Strömgren, of Copenhagen. 

The Magellanic Gold -Medal will be 
awarded in December to the author of the 
best unpublished discovery, invention, or 
improvement relating to astronomy, navi- 
gation, .or natural philosophy (mere 
natural history alone excepted). The con- 
test is open to all, but the discovery must 
be delivered free of charge to the President 
of the American Philosophical Society, 
104, South Fifth Street, Philadelphia, on 
or before November 1. It may be in 
English, French, German, or Latin, and 
must be distinguished by a device or nom- 
de-plume, and accompanied by a sealed 
envelope bearing the same device and con- 
taining the true name and address. 

Travelling as a King’s Messenger, Pro- 
fessor Soddy, of Oxford University, 
arrived at Victoria last Sunday night with 
two grammes of radium, valued at 
£70,000. This is the- largest and most 
valuable consignment of radium that has 
ever been moved. It is the first shipment 
made by the Czecho-Slovak Government on 
behalf of the Imperial and Foreign Cor- 
poration of London. The radium was 
deposited for safe keeping at the Foreign 
Office, and it is probable that it will be 
taken to Oxford by Professor Soddy and 
used there for experimental purposes. 
Professor Soddy states that nothing has 
been settled as to the founding of a 
special laboratory by Oxford Universit, 
in connection with this radium, as has 
been stated. England is to have the use of 
it, on loan, for the next fifteen years, 
when. it will be returned. to Czecho- 
Slovakia. , 

At Gresham College, Basinghall Street, 
E.C.2, 24 weekly lectures and classes 
“Some Problems of Modern Bio- 


on 
logy” will be given by Mr. William 
B. Brierley, D.Sc., F.L.S., F.R.A.I. 


(Rothamsted Experiment Station), on 
Mondays, at 6 p.m., beginning October 3. 
The following is an outline syllabus cf 
the course: The second half of the 19th 
century was a period of optimism in bio- 
logical investigation, but the last two de- 
cades have qualified this attitude, and 
there are few major problems of biology 
of which any single solution would to-day 
command general acceptance. Two years 
ago one of the most distinguished of living 
botanists said ‘‘ biology is back in a state 
of pre-Darwinian chaos,’ and there is 
urgent need for us to reconsider many of 
our more fundamental concepts and 
generalisations in the light of modern re- 
search. During the period 1850-1900 the 
main emphasis was laid upon form and 
structure in organisms. The more modern 
outlook emphasises the physiological point 


t ee . ot so much 
of view., seeing living things not 50 Mik." 
Í ‘ g g physiological 
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systems ; interpreting structure in terms 
of function and function in terms oi 
physical and chemical relationships. 
Modern biology has become a deter- 
ministic science, and progress will chiefly 
result from the application to the study 
of life and living things of the methods 
of exact measurement, The aim of the 
present series of lectures is to make a sur- 


vey in the light of recent experimental 
research of some of the main problems and 


tendencies in biology, and to attempt +o 


build ourselves a coherent system. They 


will embrace: ‘‘ Problems of Life, Growth 
and Death,” “ Problems of Sex and In- 
heritance,” ‘‘ Problems of Interpreta- 
tion,’’ and ‘‘ Problems of Practice.” Ad- 
mission to single lectures, is. 6d. The 
admission to the first lecture on October 3 
is free. 


The council of the Institution of Naval 
Architecture have awarded Post-Graduate 
Research Scholarships in Naval Architec- 
ture of £250 a year each, given by the 
Royal Commissioners of the 1851 Exhibi- 
tion, to Mr. H. W. Nicholls, of the Royal 
Naval College, Greenwich, who will carry 
out research on the vibration of ships, and 
to Mr. W. R. Andrew, of Liverpool Uni- 
versity, who will investigate the behaviour 
of ships at sea during a long-distance 
voyage, and report on shipbuilding and 
conditions abroad. 

A device which cives an alarm if the 
presence of a minute tracd of water vapour 
is detected in a gas has been recently de- 
veloped by the Gas Chemistry Section of 
the U.S.A. National Bureau of Standards. 
The apparatus depends upon the electrical 
conductivity of a film made of a substance 
highly sensitive in revealing the moisture 
in the atmosphere. For example, phos- 
phoric acid was employed, which as long 
as it is wet has a high conductivity, but as 
it dries it is deprived of its conductivity. 
The new water indicator operates under 
the principle of keeping this at a constant 
temperature, and the device is made part 
of a circuit to ring a bell of operate some 
other signal. l 

A British standard specification has 
been issued. by the British Engineering 
Standards Association for creosote for the 
preservation of timber. The specifica- 
tion covers the requirements of creosote 


suitable for the treatment of railway 


sleepers and for telegraph, telephone, and 
hangar poles, and similar purposes. The 
clauses of the specification include a de- 
scription of the substance and limits for 
Specific gravity, fluidity, water content, 
distillation, tar acids, and matter in- 
soluble in benzol (benzene). These are 
followed by an addendum governing the 
supply of Scotch: creosote and appendices 
giving the necessary tests. The specifica- 
tion can be obtained from the secretary of 
the British Engineering Standards Asso- 
ciation, 28, Victoria Street, London, 
N.W.1, price 1s. 2d., post free. 

All tests on recent aluminium solders 


have been completed by the U.S.A. Bureau 
of Standards, and Circular 78, “ Solders 


for Aluminium,” will now be revised to 


include these tests. In spite of claims 
made by those interested, no solder for 
aluminium has yet been found which will 
withstand the corrosion test, although the 
fused zine chloride solders resist it for the 
greatest length of time. 


In the course of a lecture at the Outlook 
Tower, Edinburgh, last Friday night, Pro- 
fessor Patrick Geddes spoke of the evolu- 
tionary treatment of sciences. The study 
of one branch of science was not much 
good if it were not seen in its relation to 
other branches. 


rer 


Separated specialisms 
were like articles in a cyclopedia, con- 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. .2949. 


nected only by the arrangement of the 
alphabet, which was a false arrangement. 
It was the action and reaction of environ- 


‘ment which made the characteristics of 


people and nations. Thus it was that a 
nation of hunters, such as the Assyrians, 
were warlike; while a nation of gardeners, 
like the Chinese, were peaceful. Political 
processes had to be traced by the occupa- 
tions of the people forming a community. 
Political text-books to-day were meta- 
physical and not based on these funda- 
mentals. Sailors were good organisers and 
woodmen were good builders, so that the 
British people, being descended from 


sailors and woodmen, had successfully 


organised and built the British Empire. 


At the second International. Congress 
of Eugenics last week in New York 
the president’ of the Congress, Pro- 
fessor Henry Fairfield Osborn, bewailed 
the growth of an individualism which 
threatened the existence of the family, 
its motto being, “Let us obey our 
own impulses; let us create our own 
standards; let each individual enjoy his 
own rights and privileges—for to-morrow 
the race dies.” He illustrated his views 
by the development of New England, 
which in the course of the century has 
witnessed the passage of the many-child 
family into the one-child family. He 
observed that the next stage would be the 
no-child marriage and the extinction of 
the stock which had laid the foundations 
of the Republican institutions of the 
country. Other speakers urged that the 
human race must study the science of 
eugenics to savè it from going the way of 
all species of which we have paleeonto- 
logical records and from ‘becoming 
extinct. Major Leonard Darwin. dis- 
couraged expectations of great achieve- 
ments by eugenics in the near future, and 
declared that the results for which eugen- 
ists hoped might not be noticeable for 
several hundred years. Eugenics did not 
favour the abolition of love. “If young 
people were always allowed to follow their 
natural inclinations their mating usually 
would be -wise from the standpoint of 
eugenics, but many marriages made for 
wealth or social position do not tend to 
better the human race.” 

__>-2 0e< 

The Craft of Glass Painting and Staining.— 
The British Society of Master Glass Painters 
has been established for the following, among 
other objects:—To promote, encourage, 
assist. and carry out whatever may tend to 
elevate the art or craft of glass painting: and 
staining; to take steps for the preservation 
of the ancient glass of this country; to for- 
mulate the usages and customs of the craft, 
and to frame such regulations and adopt such 
a standard of workmanship as will create 
public confidence in members of the society 
and uphold and maintain the national reputa- 
tion in relation to the craft; to give the 
Legislature, and public bodies and others, 
facilities of conferring with persons engaged 
in the craft; to devise a scheme or schemes 
whereby candidates for admission to the 
society may prove their qualifications as glass 
painters; to improve the technical and general 
knowledge of those engaged in the craft, and 
to provide for the delivery of lectures and the 


‘holding of classes; to establish a library and 


collection of models, designs, drawings, ete., 
in connection with the craft, etc., etc. The 
members consist of Fellows, Associates, and 
Hon. Fellows. Fellows must be at least. 


twenty-five years of age, and have had a 


regular training in the craft of stained-glass 
artist; Associates must be at least twenty- 
one years of age, and be carrying on the 
craft either as principals or as assistants. The 
Earl of Plymouth (Hon. F.) is president of 
the society, and Sir Reginald Blomfield, 
Litt.D. (F.), Mr. John W. Simpson (F.), 
Professor Selwyn Image, Sir Cecil Harcourt 
Smith, LL.D, (Hon. A.), and Dr. Montague 
R. James, Litt.D., vice-presidents, 


i ee a 
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LETTERS TO THE EDITOR. |: 


; ———.- 
WEATHER PROBABILITIES. ` 


(102.]—According to Mr. W. M. Robertson’s ; 
latest forecasts, the first sévere auiumn gales | 
wil ‘arrive between October 19 and 21, fol- f- 
lowed by the first damaging frosts between 
the 22nd and 25th. : 

These gales wiil be the first of a series of 
violent TEN ane ae gales, P ET 
of which Is o ive later on in the 
“E.M.” D. W. Homer, F. R.Met. Soc. - 


SCENT SCALES OF LEPIDOPTERA. 


[103.}—I fear “N. E. B.” (letter 95) wil 
not find a great deal of information on 
subject. ` Many years ago I tried. without 
much success, and a G mind r 
reçent investigations. The matter was 
PE at the OMC. in 1895, and what little 
was then known may be gathered from the ze- 
port of the meeting in Vol. VI. of the J ournal, 
pp. 97 and 219-20.. The late J. W. Tutt’s 
paper on ‘‘Secondary Sexual Characters of 
the Lepidoptera” was, I believe, printed for 
private’ circulation only, and,-on the matter |- 
of scent scales at least, is not particularly I 
helpful. Perhaps the secretary of the Entomo- | 
logical or Linnean Societies may be in a posl- 
tion to assist as to later literature, if any. 


` 


NOTES FROM AN AMATEUR TURNER. |- 


104.}—Sawing Plugs.—In the “EM.” of. 
J eee I pute a method of economically 
cutting out small plugs or rings; since then 
the technique has been elaborated with an 
enlarged scope. Through a circular slot only | 
4 in. wide I have obtained a plug of African | 
black wood 24 in. diameter and 2 5-16 in. 
long; this, I think, would be quite impos- 
sible with the ordinary tools. The cavity m 
the block is 28 in. diameter and about 2g in. 
deep. As before, the slot was cut out with h 
a revolving drill held in a drilling spindle 
which takes draw-in split chucks; when the f. 
slot is to depth desired,. the spindle is left 
in place to form the socket or guide for the 
internal cutting-off tool; at first I tried è 
loose fit for the latter, but it tended to Jam, 
and required restraightening occasionally. 
When, however, a nice sliding fit in a brass 
bush fitted in a large split’ chuck was pro- 
vided for the shank of the’tool all went well 
A tracing was made of the shape of the slot 
át the given diameter, so as to bend and 
grind the tool blade for passing into the slot. 
It is well to have a pair of tools not quite 
identical in dimensions, so that alternate use 
will give a slight clearance. Silver steel rod 
of 7-32 in. was used, about 2 in. somewhat 
squared, then bent to about the required 
curve, and then flattened out with a clear- 
ance in a sort of Vee section. This is more 
simply done at the anvil, and saves filing 
afterwards. The flattened portion is then 
bent at right angles to the stem, care being 
taken that it is bent the right way. It 1 
then cleaned up to go easily into the slot, 
and teeth are filed out. Owing to the varied 
angle of cutting, the teeth are best formed 
with a small round file; one with sharp saw- 
tooth form of teeth rather tends to hook in, 
which is rather disastrous when the thinness 
of the tool is considered. The Chordal 
length of the tools made was about 1} im, 
and width of blade about 3-32 in. A smal- 
tap wrench or carrier is used to actuate the 
tool and bring it into cut. I have tried both 
tempered and unhardened blades; the latter 
are more easily sharpened with a file. 

The stem of the tool may be of any full 
length, as it passes right through the bore 
of the drill spindle; of course, any other 
guide may be used, but the drill spindle 
itself is good, as once placed for the slotting 
it will aleo be in place for the cutting-of. 
Probably in enung off larger plugs than that 
named, it would be well to make the slot 
wider and use rather heavier rod for 
making the tool. The lathe is driven at a 
slowish speed. With a tool of given curva 
ture, of course, the limit of diameter it can 
be used upon will depend upon. the. width of 
the’ slot which is cut. of. 

Long Handles.—I have already referred to ` 
the uses of putting ne lever handle to 
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traversing the saddle by the rack 
sment ; the micrometer head of my cross- 
(which was figured some years ago in 
e “E.M.”) lent itself to adapting a strip 

jak drilled with holes to spring just on 

andie and centre bolt. This I find is a 
snience in surfacing, as a very slow and 
tintous movement can be carried out 
iout setting the automatic cross action 
gear ; it also greatly increases the power 
jiminishes the force to be applied, which 
a help im facing off, say, a cast-iron plate 
T Petting a fine even surface upon hard 
Further, I have a helical gear to 
date the main lead-screw by hand, and to 
handle I have now applied a wheel of 
me 14 in. diameter, whereby one can 
it with both hands and also reach it 
hen standing away from the mandrel end. 

§ Wheel was originally a part of the lock- 
device on a naval ammunition box, not 
Maps well designed for its original pur- 
jose, but ppost mine of usefulness in the 
iousehold, for; besides the above wheel, it 
Bus a log box, a zinc mouse-proof bin for 
fowl’s food, pounds weight of brass 
s and other oddments. One wonders if 
@ Same type was used in the time of Nel- 
and whether a large proportion of its 
ie was spent in the repair shops! 

oa Isl 1D; 4D} 


“CALL A SPADE A SPADE.” 
0S Referring to your reply on p. 114 
ft weelk, Cassel’s “Book of Quotations ”’ 
tribes this to Humphrey Gifford (C. 1550- 
1600), krom a song “A Woman’s Face 

Pull of Wiles.” The full quotation runs :— 
“I cannot say the crow is white, 

But needs must call a spade a spade.” 
T A. J. Miller. 
29, Tylney Road, Forest Gate, E.7. 


REPLIES TO QUERIES. 


(86. ]-MICROPHONE.—With reference to 


JOU 


me recent queries and replies in our columns 
1 “Sensitive Microphones,” I have in my 
session an exceedingly sensitive instru- 
ment of this kind called the ‘‘ Concentra” 
transmitter, and made by C. Fenwick and 
2, Ellington Street, N.7. This is quite an 
expensive little instrument, and words 
mspered to it from a distance of 5 yards and 
en more can be distinctly heard in the tele- 
hone receiver connected with it. The noise 
Sused by striking a match, or by cutting 
h scissors, can be heard even further 
ay from this microphone, even with your 
ek turned to it whilst doing this. I have 
lever Opened it, so cannot say how it is made, 
it no doubt this firm would send particulars 
© anyone interested. Experimenter. 


AMJ GEOLOGISTS HAMMERS.—Don’t 
snow what the head of a geologists hammer 
like, but a handle can be put into the head 
ot any hammer which has a through hole by 
ling the end of handle until soft, and then 
mymg through and, say, one inch beyond 
tie head. The inch will swell to full size 
Wien dry, like a ginger-beer bottle cork. Or 
Mantle may be treated as before, driven in 
fuer, and a small wedge, in which the hole 
las been drilled, hammered well in. 

A Graham. 
(25.|-CANDLES AS WEATHER INDI- 
SATORS.— Probably they spit before rain 
Wause their wicks are damp. Graham. 


1129.)-PLANTS GROWING AND FRUIT- 
ING IN WATER.—Cuttings of roses, myrtles, 
apples, pears, veronicas, and many shrubs can 
be successfully rooted in plain rainwater, 
Using glass fruit jars, and putting the jars in 
nny window, Water should be added, as 
“tin the jar decreases, of the same tem- 
erature. I have often flowered cuttings in 
Heh jars. About 4 inch of sand should be on 
He bottom, and a pinch of sugar does no 
larm. Graham. 


(82.)—RESTORING ORMOLU.—Ormolu is 
we, with a larger proportion of copper 
Mi less zine than good quality brass. Acid 
7 sit; it can then be burnished to a rich 
ppearance and lacquered to prevent 
Ushing. Restoring the gilt ormolu is 

liffenlt. It should first be scratch 
ed, then anointed with a thin layer of a 
ng of nitrate potash, alum, and 
which has been coloured to the 
affron. This paste is left 


aper Ei 
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on for about five minutes, and then washed 
off in hot water in which a fairly large quan- 
tity of the components of ormolu is held in 
suspension, The articles are then rapidly 
dried. Great experience is necessary to arrive 
at the shade desired. Better send the clock to 


a professional, Graham. 
[156.}-STARTER.—I advise the use of 
Eureka wire for starting resistance. Length, 


284 yards; S.W.G. 10s, which will give the 
requisite starting current of 3.5 amps. 
A. Bennett. 


[159.]|—ACETYLENE TORCH.—We have 
observed on page 102 of your issue dated the 
16th inst. that your inquirer had seen a rough 
torch made presumably for light brazing or 
soldering from a piece of tube connected to an 
acetylene generator. It will perhaps be of 
interest to your readers to know that we have 
recently placed upon the market an improved 
form of blowpipe suitable for brazing, solder- 
ing, or lead burning, the blowpipe being of 
various sizes suitable for all classes of work, 
and utilises as its fuel supply a cylinder of 
dissolved acetylene. as already in wide use for 
oxy-acetylene welding or motor vehicle light- 
ing. The method obviates the need for any 
auxiliary air apparatus, and tho outfit is 
quite simple and inexpensive. We shall be 
very glad to send any of your readers a 
pamphlet on the subject in response to a post- 
card addressed to our head office. 

Allen-Liversidge, Ltd. 

106, Victoria Street, S.W.1. 


[151.]—HOT PLATE.—The best commercial 
means is by gas, and gas heated hot plates are 
articles of commerce. Electricity is even 
better than gas if cost is no object, but the 
price of current puts it outside the reach of 
the ordinary man. Charcoal can be used, and 
is the best means if’ gas is not available. 
Other methods are oil, superheated steam, 
etc. The thickness really depends on the 
method of heating. If you have a readily 
controlled source of heat like gas, the plate 
can be much thinner than if charcoal was 
used. For gas, about 4-in., well ribbed to give 
strength, David J. Smith. 


[ 153. ]—GALVANISED IRON TANI 
LEAKING.—I asked a similar question about 
two years ago, and was advised to paint the 
insideg with one of those bituminous prepara- 
tions. I did so, and the result has been satis- 
factory. The only drawback was that the 
stuff smelt lke Lysol, a commonly used anti- 
septic, and the water and the whole house 
smelt like a hospital. This passed off in about 
three months, and the tank, as large as 
“J. A. Ts,” is quite all right, and we drink 
the water. 0. C 


[153.1—GALVANISED IRON TANK 
LEAKING.—You cannot well solder this. As 
it is not for drinking water, coat the whole 
inside of tank with one of the plastic roof 
repairing cements having bitumen for a base. 
This will greatly prolong the life of the tank, 
as once it has started to leak in one place it 
will soon go all over, especially with soft 
water. Cement can be used, but first put on a 
few wash coats to get a key, then line all 
over to about 4 in. thick. The fault of cement 
is, that it cracks with the movement of the 
tank, and once it has cracked it is no good. 


David J. Smith. 
[154.]—POLARIMETER.—In the Laurent 


scale 1 sugar scale division = 0.2167 angular 
degrees D, so that 1 angular degree 
D = 4.6154 divisions. These values equal 


26 120. 


120 26 


scale, as used since the 1900 meeting of the 
International Commission for Standard 
Methods of Sugar Analysis, 1 sugar scale 
division = 0.3468 angular degrees, and 1 
angular degree = 2.8855 divisions. Here the 
relations between the sugar scale divisions 
(100) and angular degrees are expressed as 
34.68 100.00 

100.CO 834.68 A. C. Garwood. 


[156.|—CANARIES.—Try Spratts’ “Mite 
Killer.” They also sell a special disinfectant 
for the purpose of clearing cages. H. W. 


[157.]}—ATOMIC NUMBER.—The position 
of these two electrons is a rather curious point, 
seemingly, usually overlooked in explanations 
of atomic theories. Usuallv they are regarded 
as lying close to the nucleus on opposite sides 
of it and forming, on Langmuir’s theory, the 
true inner layer. The necessity for thus 
obstructing two electrons is to be found in 
considerations of the volency of different atoms. 
According. to the latest theories chemical 
combination arises from a transfer of electrons 


respectively and In the Ventzke 


125 


from the outer layer of one atom into the 
outer layer of the other, and the fundamental 
tendency is to form a kind of common layer 
in which there are the stable eight electrons. 
The simplest examples are perhaps such com- 
binations as Na and F. Na has At. Wt. 23 and 
At. Number (=N)=11, while F has At. Wt. 19, 
N=9. If we subtract two from the At. No. 
of Na we get 11-2=9, and since only 8 
electrons can remain in one layer, these nine 
form two layers, one of 8 and the other of 
one electron. The number of electrons in 
the outer layer is, of course, the volency of 
the element. This for Na is one, and hence 
agrees with the number deduced. * For 
fluorine N=9, and hence we have (subtracting 
the two electrons in question), 7 in the outer 
layer. These 7 and the one from the Na atom 
combine to give the stable 8. The two 
electrons are subtracted to give the correct 
volency. Instances might be multiplied—e.g., 
Carbon, At. Wt.=12, At. No.=6 and volency= 
6—2=4; Nitrogen, At. Wt.=14, At. No.=7, and 
volency =7-—2=5, (The volency may evidently be 
the number of electrons in the outer layer or 
eight minus this number.) Oxygen, At. Wt.= 
16, At. No.=8, and volency=8-—2=6, or else 
volency=8-—6=2 as required. For Neon, At. 
Wt.=20 (one isotope), At. No.=10, and hence 


No. of electrons=8, explaining its great 
stability and its absence of affinity. 
B.Sc. 
[158.]—DURYEA CAR MOTOR.—To D. J. 


Smith.—Hayve you not got mixed between the 
Brayton and the Duryea engines? From 
memory, the Duryea cars which ran over here 
had a d-cylinder horizontal engine working om 
the usual cycle. Several other people beside 
Brayton tackled the constant pressure engine. 
and Duryea may have had a go at it, thougls 
I never recall one of these ever having run. 
The idea is not worth considering seriously 
since the advent of the Diesel engine. Actu- 
ally, I do not think the device as you describe 
it would work at all. The only method wouid 
be to have a pair of pumps delivering the 
petrol and air in correct proportions to x 
closed chamber, where they would be ignited 
and burned, the gases then passing to a 
storage chamber. To avoid loss these would 
have to be heavily insulated, and would attain 
a very high temperature, so would have to be 
very strong. Very considerable power would 
be required to work the pumps, owing to the 
large volume of air required, and this, couple f 
with the heat loss and the low efficiency of the 
gas used in a double-acting engine, would put 
the system out of commercial application. 


David J. Smith. 


[159.]|—D.Se.—In the mechanical line you 
need not go far to find a job. Take heat loss 
to start with; it is a bie field and one of the 
most important, and there is room for half æ 
dozen people to have a go at it. If as a re- 
sult of your research you make it possible to 
add a little to the very small percentage we 
now get out of fuel when we convert it into 
power, you will have done more good tham 
half a dozen Einsteins. David J. Smith. 


(160. ]|—-TESTING CYLINDERS.—Had 
you sent a sketch of the cylinders, a useful 
reply might have been given. ‘The mosi 
obvious way is to put a bolt through the 
cylinder with a plate on each end, having a 
sheet rubber joint under them. A rubber 
washer can be put under head of bolt and 
under washer below nut to keep watertight. 
Pressure can be applied through a hole in one 
of the plates by means of’ a force pump; @ 
verv light pump will give you the 15 lbs. The 
cheapest way would be to buy a foot pump 
fitted with pressure gauge, as used for car 
tyres, also a valve complete. Screw the valve 
into one of the cover plates, fill the cylinder 
with water to the very top, and a few strokes 
of the pump will give you the pressure you 
require, providing there are no leaks. If the 
design of cylinder is such that you cannot get 
a bolt right through it, only one end being 
open, make up a split flange like a collar and 
clip round one end of cylinder, bolting cover 
plate on to this with rubber joint under as. 


before. David J. Smith. 


(161. ]}—ACCUMULATORS.—If the total 
capacity of the accumulator taken as a whole 
be 20 amp. hours, then it should be possible 
to obtain a continuous current of 2 amps. for 
ten hours, providing the cells be in good con- 
dition. At the end of running, the vor e 
would drop owing to chemical action produc: 
in the plates: this also would cause an Se 
crease i internal resistance of accumula- 
i j ernal resistance of 
foe hoke GA Che amperage woulc 
aas. ate J. Cayley Jones. 
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[164.]—MICROSCOPICAL. — The direct- 
acting micrometer screw of my small stand has 
50 threads to the inch. The milled head is 
approximately divided into 20 divisions. 
When used for measuring the thickness of 
slips and cover-glasses the result is as follows:: 
‘One completé turn of the milled head focusses 
sharply both sides of a slip 1-32 in. thick; 
while the divisions register cover-glasses as: 
.2 divisions approx., .003; 3, .005; 4, .006; 
6, 009; 8, .012; 10, .016. Will any of ‘‘ Ours” 
kindly explain the disparity between these 
measurements, and the number of the threads 
to the inch, and. without mathematical 

formula ?—Alfred Letherby. 


[165.1—YEAST.—How can a regular supply 
of yeast for bread-making be kept up in an 
ordinary household? I could buy some to 
start, but would haye difficulty in obtaining 
further supplies. ‘“‘ German ” yeast preferred. 
—MacD. i 

[166.] — WANDERING OF EARTH’S 
POLE.—I understand that the. pole of rotation 
does not coincide with the geographical pole. 
Can anyone inform me where to find latest 
particulars giving a chart of this wandering? 
-—Busybody. z 


[167.J—DENTAL.—Is there any satisfactory 
adhesive that cah be used to keep the upper 
dental plate (vulcanite) in contact with the 
palate? Querist has tried gum tragacanth, 
but it is effective for a very short time only.— 
T. W. Jones. 


[168.1—BOWLING.—Inquirer would be 
grateful for any hints as to how to construct 
a bowling apparatus for cricket practice; the 
machine to be able to deliver balls of a re- 
‘quired pitch and speed, and, if possible, to 
impar} break,to the ball.—Cricketer. 


[169.]—RAINWATER.—Can anyone of 
“ Ours” tell me how to convert rainwater in a 
cistern into potable water at a degree at least 
that it may dissolve soav entirely as spring 
water ? 
may be useful; but, first, in what proportion 
Second, must it be well mixed with the water? 
Third, what other kind of salts or mineral 

_stuffs should be added?® Proportion and 
manner to do it? It is intended to obtain the 
best imitation or equivalent to spring water. 
—§. Raurich,-Barcelona, Spain, Diagonal 442. 


[170.J—DRY CLEANING.—I want to clean 
a Scotch tweed waistcoat. Will one of 
“Ours” kindly tell me how ?—Depdot. 


{171.}—POLISH FOR WIND SCREENS~- 
What is the best method and kind of polish 
for hard wear and durability for french 
polishing wind screens and cappings, made of 
white wood with mahogany finish, for chara? 
Have heard of tram-cars being given 
two or three coats of polish and two coats of 
varnish over it, but I was under the impres- 
sion that polish and varnish (outside) would 
not do together.—J. W. P. 


[172.}- BALANCE.—If a pound weight is 
suspended at the end of a chain, say, of 
twenty links, -there will, I suppose, be a 
strain of a pound on each link; or af twenty 
Salter’s balances, hung below each other, be 
substituted for the links, each dial on the 
balances will indicate a pound—j.c., of course 


eliminating the weight of the balances them-. 


selves. Now take each of the balances, and 
suspend them separately. It will require a. 
pound in each balance to cause -its dial to in- 
dicate that weight, and jt ‘will, therefore, 
require 20 lb. to show a similar weight on 
each of the balances. In the one case, where 
the balances are attached, one pound will pro- 
duce the same offect as 20 Tb. when they are 
detached. I shall be glad to have this appa- 
rent anomaly explained.—R. P. : 


[173. -VACUUM FLASKS.—Can anyone 
tell me anything reliable about vacuum or 
thermos flasks? I had a pre-war one of 
quart size, which stood any amount of rough 
travel in India for ten or eleven years. The 
usual care was, of course, taken about warm- 
ing it up before filling it with boiling liquid. 
‘On my return to England I bought a new 
one. quart size, but the glass internal flask 
broke into a thousand bits the first time or 
second time I used it, and not with particu- 
larly hot tea either. The vendors changed it 
for a new refill at, I think, half-price. but 
that also broke at once the first time of use. 
I measured the thickness of some of the frag- 
ments, and found them about half a milli- 

` mectre up at the neck, varying to 14 milli- 
© metre elsewhere. The stores offered to refill 
again, free of charge, I think. but stipulated 


- Ta 


I am told that the addition of lime 


but should ee carried by hand, and they 
volunteered the, to me incredible, informa- 
tion that the thinner the glass the better the 
flask! Now, it seems to me to be absurd to 
expect a flask. to stand the everyday usage 
to which one may claim fairly to subject it 1f 
it is too thin and weak near the neck. What 
I claim is that the old thermos ‘(made in 
Germany?) was a reliable vessel. Its shiver- 
ing into a thousand picces ‘was ordinarily the 
result of a knock or of a shock, easily avoided 
without the taking of absurd precautions, as 
if-it were a broken-legged baby. What has 
become of the reliable old glass thermos ?— 
F. J. E. S. 


— >e e 
ANSWERS TO CORRESPONDENTS 


The following are the initials, ete., of letters to 
hand up to ‘Tuesday, 3 p.m., September 27, and 
unacknowledged elsewhere :— 


J. H. J.—M. P. S—A. Bradshaw—T. P. J—G, H. G. 
—W. Frank—R. Hobson. 


J. Woo.tston.—Yes. ` 
C. P. WoopcockK.—Thanks, no. 
A. D. W.—Sorry ; too full up at present. 


T. T.—A Haydon cutter-bar with a gouge in it would 
- make better work of the job, with a slow speed. 


Swart Puntey.—By placing an 18-in. pulley on your 
second shaft you will get 150 revolutions per. 
minute. 2. Yes. 


MACARONI.—About the samé as wheat. But we 
always prefer the Italian variety because it is 
very rich in gluten. 

Ç. E. B.—You can buy the pallets to the sizes of the 
old ones at most of the shops in Clerkenwell. We 
cannot give addresses, 


R. S.—The black mulberry gives the best fruit. The 
leaves of the white mulberry are found most suit- 
able for silkworms. 2. Yes, 


PRANK SMALLEY.—J. and A. Churchill and Mac- 
millan and Co. are the most likely publishers of 
works you require. Send for tbeir lists. 


Pro Bono Pusiico.—We are entirely sympathetic, 
but as far as’ pessible think such work should 
first compass urgent and actual needs. 


ENTOMOLOGICAL.—NO. I is O. Antiqua,. the vapourer 
moth. No. 2, C. Caia, the common tiger moth. No. 
3 the white common cabbage butterfly, 


GHOst.—We cannot say. You might look up Pepper's 
epecification No. 498, 1864. But in any case it 
would matter little, as the patent has long since 
expired. 

STANMORE.—The spread of the kestrel’s wing is 27 in., 
tip to tip. It can raise a weasel nearly its own 
weight, which is about six pounds and a-quarter. 


MARSHALL.—Better let the boy see a medical man. 
It could not hurt him to try celery. Boil the 
celery in milk, and let him drink the milk, and eat 
the celery as seakale. 


Brick.—Plastic clay contains water. The act of 
burning separates that water, which no mere 
mechanical mixture will restore, and therefore we 
think your experiment will fail. 

G. L. Rers.—Cannot say about models. But scores 
of illustrations and descriptions of all sorts of 
windmills will be found in past issues, for which 

. we must refer you'to the indexes. 


Qrious.—We know nothing of it, but the induce- 
ments of the circular would certainly prevent our 
availing ourselves of the “ facilities ” offered. Our 
advice is let ‘‘ banks’ of that sort alone. 


B. R. D.—Allowing four persons to every square: 


yard, St. Paul’s Cathedral, London, will accommo- 
date 25,600 persons; St. Peter’s, Rome, 54,000; Milan 
Cathedral, 37,000; and Westminster Abbey, 14,000. 


Gym.—Ash is the best wood for horizontal bars. You 
can plane and smooth’ it with an ordinary plane, 
if you are used to tools. A steel rod 3 inch jn 
diameter passed through the bar improves its 
strength and springiness. . 


ANCONA.—There is no constellation called the Lode- 
star. The name is applied to any star by means 
of which a traveller determines the direction in 
which he is journeying. Probably it is most often 
applied to the North Pole Star. 


T. E. J-—Yes; but there should be slots cut in the 
Tace, and a sliding stop on the lever, pressed down 
by & spring near the handle. When the spring is 
drawn back the sliding stop will follow it. We 
expect the lever will need to be longer than shown 
in your rough sketch. ° 


D. C. F.—No; the eye-lens in an opera-glass is con- 
cave, so that the addition of a second concave 
would only use up light. To increase the power 
you might use a concave lens of shorter focus, but 
that would need to be drawn out further than the 
present one, and possibly require. a longer draw- 

ube. 


LA Motte.—The Hebrew Reém, the animal called the 
unicorn by the translators of the authorised: ver- 
sion of the Bible, is helieved to have been a 
double-horned species of the wild ox. It had no 
place in the English Royal arms till the accession 
of James I., when it was substituted for the Welsh 

ragon. 


J. McC.—Palisa’s Comet was discovered at Pola, by 
Herr Paiisa on August 2t, 1879, We do not know 


that the flask should not be sent by post.’ what “other particulars” you want; but Lord 


Lindsay, the then President of the Royal Astro- 
nomicai Society, kindly sent us an ephemeris df 
the comet for September of that year, which was 
given on p. 11 of our issue of September 12; 1879. 
2. None that we know of. 

A. INGLIS.—Bidri is one of the processes of inlaying, 
and consists of the letting in of thin plates of 
silver into an alloy ef zinc, copper, or- lead. 
Damascening is the inlaying of gold and silver into 
iron or steel. Buhl work is the inlaying of brass 
into tortoiseshell. Pietradura is the inlaying of. 
stones of various kinds, and mosaic the inlaying of 
small pieces of stone to form various patterns, 


J. GREEN.—There is something in your idea, but. 


would not the advantage be offset by the extra 
weight of the ‘ fly-wheel’’? More than forty 
years ago an apparatus of the sort was introduced 
under the somewhat high-sounding name of the 
" Encycledian Accelerata,’’ which consisted of three 
equidistant radial rods of equal length (about 18 


in.) firmly &xed to the hub of the bicycle driving- - 


wheel, and carrying at the extremities double- 

hatchet shaped masses of lead. It never came 

mie general use. See p. 93 of our issue of Oet. $, 
79. e 

T K.—Yes; but.a still better way of producin 

blocks of the kind is as follows: Place È sheet of 


tinfoil on a rubber pad, and write on it with an 


agate point. This raises the letters on the other 
side of the pad. A border of wood is then placed 
round the foil so written on, and plaster of Paris 
ìs run on to it. The result is a block of plaster 
with the letters raised on it which can be printed 
from in the usual way, or, if greater permanency 15 
desired, a stereo. can be cast from it in the usual 
way. The idea was suggested to us many years 
- ago by a correspondent, who also gave at the same 
time a most useful idea for the somewhat similar 
utilisation of plaster of Paris for constructing 
some large parabolic reflectors for illustrating er- 
periments on sound, which would have cost £100 
a pair, at a cost of fewer shillings. See pp. 13 
and 14 of our issue of March 12, 1880. -. 


: ——_ — > © o 
USEFUL AND SCIENTIFIC NOTES, 


——~+—— 

New Slipper Brake for Motor ‘Wagons.—A 
Burnley electrician,: Mr. W. J. Dickinson, 
has invented a device which is claimed to 
have been proved by stiff trials last week to 
stop wagons and heavy vehicles from getting 
out of control. ‘It is in the nature of a slipper 
brake, and when a driver finds his vehicle is 
getting out of control all he needs to do is 
to operate a font-lever, which drops the 
slippers and the rear wheels mount these. 
Going at twenty and thirty miles an hour 
down a steep hill a four-ton motor-lorry was 
pulled up with little or no vibration within a 
dozen vards. 

Ten’Millions from Motor Licences.—A re- 
turn issued by ithé Ministry of Transport 
shows that the total numbef of motor vehicles 
for which licences were jn force in the United 
‘Kingdom on Angust 31 was 870,782, and 
the total receipts thereon £9,876,105 ; of this, 
England and Wales contributed £8,777,863, 
Scotland £888,227, and Ireland £210,015. 
The rebate of 25 per cent. allowed in the 
case of vehicles whose engines were-con- 
structed before January 1, 1913, has been 
paid in approximately 40,800 cases, the 
amount refunded being £162,900. 

_ Weather Ten Days Ahead.—The forecasts 
issued on Monday hy the Meteorological 
Office included a statement that ‘‘ mainly fair 


t 


and dry weather is probable for the nest 


week or ten days over the southern half of 
the kingdom.” This is believed to be the 
first occasion on which the official weather 
prophets have ventured to predict so far 
ahead, and such a long-period forecast, if 
Justified ‘by events, will be of material assist- 
ance to the agriculturist and many other 
classes of the cammunity, who, however, have 
for some time been able to rely on those we 
have given. 

National Congress of Engineers at Buenos 
Aires.—The second National Congress of En- 
gineers of Argentina is being held in Buenos 
Aires from September 23 to October 9, 1921, 
under the auspices of the ‘‘ Centro Naċional 
de Inginieros.” to commemorate the centen- 
nial of the founding of the University of 
Buenos Aires. The papers presented will 
cover in a complete manner such subjects as 
Argentine petroleum, road construction, irri- 


gation, mining, navigation, and labour 
problems. <A list of the subjects, as trans- 


mitted by Commercial Attache Edward F. 
Feely, is available at the Latin American 


Division, Bureau of Foreign and Domestic ` 


Commerce. The American National En- 
gineering Societies of the Argentine will send 
two delegates. 

Boy 
asked 


Air Mechanics:—The Air Ministry has. 
the L.C.C. to nominate suitable lads 


_ anm ~a aO n 


: 


` Education Officer 
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for service as boy mechanics in the Royal Air 
Force. - The course of. training extends over 
three years, during which time the mechanics 
will receive instruction in a skilled trade and 
their general education will tbe continued. 
The original attestation will be for twelve 
years (ten years regular and two years’ re- 
serve service), counted from the, date of entry. 
The next course of training begins- next 
‘January. Candidates must. be between the 
ages of 15 and 164 pone on January 1. 
Parents should consult the principal or head- 
master of the schoo] attended, or formerly 
attended, by their sons. Forms of applica- 
tion, T'.2/246, may be obtained from the 

T. 2a), New County Hall, 
§.E.1, to whom they should be returned by 
October 8. , 

Railways and Carriage of Fuel ‘and 
Empties.—In connection with the proposed 
new classification of goods for the purposes 
of-railway rates notice is given by ‘the Rates 
Advisory Committee that tthe railway com- 
panies have lodged proposals in regarf to a 
new classification for (1) coal, coke, and 
patent fuel, and (2) returned empties. Ob- 
jections must bə lodged in regard. to the 
former not later than ‘Monday, October 10, 


and in regard ito the latter not later than 
Monday, October 17, with the Secretary of 
the- Committee, Gwydyr House, Whitehall, 


S.W.1. A public meeting of the Committee 
will be held at 11 a.m. on Tuesday, October 
25, in the Old Hall, Lincoln’s Inn, to con- 
sider. the companies’ proposals and the objec- 
tions thereto. , | 

Riveting Under Water.—Before a number 
of experts at Caxton Hall- on Tuesday the 
operation of a new portable tool was shown, 
which, it is claimed, can be used under water 
by divers for the instantaneous cold riveting 
of ships. Tho tool has been invented by Mr.- 
Robert Temple, a British engineer, who in- 
vented the rock drill largely used in mining 
operations, and who during the later stages 
of the war produced the noiseless trench 
howitzer without flash or recoil. The tool 
weighs about 15 lb., is similar in shape to a 
pneumatic hammer,-and contains a loaded bell 
and threaded pin with a charge. It can drive 
boits, studs, and taper pins into steel plates 
of various thicknesses, and in experiments 


. carried out at Felixstowe some time ago a 


diver was able to drive a bolt through a steel 
plate § in. thick: in 34 fathoms of water. The 
piti is a small oné, but the ingredients of, 
which it is composed are fhe secret of the 
inventor. Thé tool is simple to operate, and 
to plait or external power uf any kind is 
Tequired. A diver under ‘water can, it is 
claimed, drive by its means hundreds of bolts 
w hour into steel plates on the sides of a 
ship. | 
Oll-diiveri Ships.—At the lash of the oil 
conferences, at Olympia di Monday, with 
Dr. Hele Shaw ih tha Ghair, a paper was read 
by Commandér Íi; Addyman on “The Com- 
ech Costs of Coal and Oil.” -` He said 
thé advantages of oi] over coal were :— 
n) A great, saving of weight, owing to ithe 
increased heat value of a cubic foot of oil as 
fompared with coal; (2) additional cargo 
space; (3) increased of the ship; (4) no 
éerioration of boilerand plates or stokehold 
ong plates and a idue to corrosion 
arising from cooling of ashes; (5) increased 
lifo of boilers owing to better circulation, 
cleaner heating.surfaces, more uniform heat 
bution, and a uniform distribution of 
Stresses; (6) cleanliness both in burning and 
stawing or bunkering ; (7) no smoke, soot, or 
on or below decks; and (8) reduced 
stokehold staff. He ated the cost of 
fifty tons of coal in one week of 156 

hours (including labour) a4 £126 18s. 4d. with 
the cost of burning 22.75. tons of oil for the 
“Mme period at £115 14s., a reduction of £11 
Pet week over all for fuel and firing oniy. 


-He quoted the case of a 7,700 ton vessel over 


a series of years, which consumed 224 tons 
of oil per day, as compared with 32 to 33 
fons af Welsh coal, and carried from 150 to 
200 more cargo. A round voyage under 
coal ocoupied 186 days, which under oil was 
reduced to 161 days. Taking all items into 
account, tho revenue on the oil voyage was 
creased to the extent of £4,000. In a com- 
last month between sterling boilors 
a where the stokers asserted that they 


could give 


eguel results with coal as with 
oil, oil gave 


I per cent. of evaporation cver 
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Three Months, 7s. 7d. for Six Montba, 
for Twelve Months, post free to any 

United Kingdom. For the United 
States, 27s. or 4dol. 250. gold; to France or 
Belgium, 17s., or 23f.-80c.; to India, New Zealand, the 
Oape, the West Indies, Nova Scotia, Natal, or any part 
of the Australian Colonies, 178. Monthly parts can be 
sent at subscribers’ option. Mr. Edward Pennook, 8609, 
Woodland Avenue. Philadelphia, P.. U.S.A., will receive 
subscriptions for the United States at 4dol. 150., pay- 
eble in advanoe, for direct transmission from this office. 

The subscription rates to Canada are:—Weekly num- 
bers: 12 monthe. 17s.. equal 4dol. 16c.; 6 months, 
Be. 6d.. equal Qdol. Jo. Monthly parts: 
-lés. 6d.. equal Sdol. 68a Payabdle in advance. - 


à limited number of the following bound volumes are 
still in stock, price 7s.. post free 8s. in the U.K. or 
8s. 4d. abroad:—Vols. LX.. LXVI.. LXXII.. LXXIV., 
LXXV., LXXVI.. LXXVII.. LXXVIIL, LXXX.. LKXXI., 
LXXXII.. LXXXIII. LXXXIV.. LXXXV.. OII. OVI.. 
OVIT.. OVILI., CIX.. CX.. CXI., CXII., and OXIJI. 


All the other bound volumes are out of print. Sub- 
scoribers would do well to order volumes as soon as 
possible after the publication of each half-yearly volume 
in January and July, as only a limited number are 
bound up, and tbese soon run out of print. Most of 
our issues can de had singly through any bookseller or 
newsagent, or from the office, price. 8d.. or post free 
éd. Oloth oasea for binding THB ENGLISH MECHANIC. 
price 3s., post free 8s. Od. 
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ADVERTISEMENT RATES. 


For Exchange. For Sale. Wanted. 
Addresses. Situations. 


The Charge for Advertisements inserted under any of 
he above headings is Is. for the first 16 words, and 6a, for 
each succeeding eight words, which must be prepaid. 


For Exchange. 


The Reputation Pirm Exchange or Buy Any 
thing Optical. Write or call.—BROADHURST, CLARE- 
SON AND CO., 63, Farringdon Road, E.C.1. 


Clarkson's, 338, High Holborn. Second-hand 
Optical Mart. Make, Buy Sell, Exchange First- 
class Optical Instrumente. 

Witts, Opticians, 3, Buckingham Palace 
Roan, §.W.1, Buy, Sell, and Exchange Optical In- 
struments. Particulars on application. 


For Sale. 


BRefieoting Telescopes, Mirrors, Silvered by 
new method. More light and durability.—G. 
OALVER, Manse, Walpole, Halesworta., 


Baker's Septémbe> Second-hand List contains 
over 2,500 Optical, Scientific, and Photographic 
Instruments.—244, High Holborn, London. 


64-Page Book about Herbe and How to Use 
Them, 2d.—TRIMNELL, The Herbalist, 144, Richmond 
Road, Cardiff. 

Milling Attaohments, with Vices for Lathes.— 
(as WHEBLER MANUPACTURING CO., LrD., Trench 
Crossing, Wellington, Salop. 


Blattis js as simple and safe to use as it is sure 
in its effects. No trouble or disagreeableness about 
it. Never. tails to exterminate cockroaches. The 
Editor recommends it. 1s. 9d., 3s., or 5s. 6d. per 
tin, post free, from Howartus, 471, Crooksmoor, 
Shefileld. 

Silent Keyless Clock. English make; simplicity ; 
reliability; noiseless; no keys to lose, no springs to 
break; driving force constant! no oil required. Price 
£2 10s. Luminous dial and hands 10s. 6d. extra.— 
DENNISON, 26-28, Holborn Viaduct, London, E.C.1. 
"Phone, Holborn 2793. 

Waltham Watches.—Special offer (Gent.’s size). 
“ Peer,” 17-jewel, adjusted, gold 9-ct., demi, £16 10s. 
(listed £22); “Riverside,” non-magnetic, gald-filled, 
25 years’ guarantee, hunting, £17 2s. 6d. (listed 
£29); “ Vanguard,” 18 size, 2l-jewel, gold 9-ct., 
hunting, £24 6s. (listed £96). All perfect condition. 
List of other bargains and regular detailed list post 
free on application. Waltham Watches repaired by 
trained staff.—Apply, DENNISON’S, 26-28, Holborn 
Viaduct, E.C.1. ’Phone, Holborn 2793. 


Ionised Tablets for middle age, prevent harden- 
ing of the arteries, swelling of glands, tendency to 
seizures.— Below. 

Ionised Tablets for Deafness, Insomnia, Enlarged 
Prostate, Rheumatism, Piles, Catarrh, and all 
chronic allments.—THB LABORATORY, 62, Newport 
Street. Bolton. 

“* Telescopes, Equatorial Adjustments, Figur- 
ing and Silvering Mirrors,” 2nd Ed., cloth, 8vo. 
5s. 6d.—BANKS, 62, Newport Street, Bolton. l 

The Harley Chin Rest prevents mouth breath- 
ing during sleep—a_ prolific cause of disease.— 

elow. 


The Harley Chin Rest. Highly recommended 
by specialists. 89., post free. — ratory, 62, New- 
port Street, Bolton. 

Microscopes, Accessories, ang - Splendid 


SLIDES for Sale.—CLARKB AND Pacs, 23, Thavies Inn. 
Holborn Circus, E.C.1l. - 

Books! Technical, Scientific, all subjects 
1,000,000 in stock. Second-hand and new; lowest 
prices: approval. Catalogue 401 free.-Below. 

Books Bought. Best prices given.—FOries 
121-125, Charing. Cross Road, don. 


12° months, 


S.W.. 


_ Australian Opals.—Direct from Australia. Rare 
“ Black ” Opals, beautifully intermingled red, blue, 
green colouring. Descriptive price-lists free. Corre- 
spondence invited. World-wide connection —NoRMiN 
SEwaRD, “ Optical House,” Melbourne, Australia. 


Spare Time Employment with Firelighter 
Machines, 70s.; also Bundlers, 95s. Waste materiale 
utilised.—HILL AND HERBERT, LTD., Great Central 
Street, Leicester. 

Unmounted Mioroscopio Objects.—Grand selec- 
tion, Radiolurict, Dintoms, Algse, Zoophytes, Ory- 
stals, Forami{nifera.—SuGaeETt, 16, Williamson Lane, 
Droylsden. 


Worth Reading.—“ Watt and the Steam Age,” 
illustrated, price 7s. 6d.—St. BRIDES, Booksellers,. 
Fleet Street, London. 

Printing Presses.—Ready for use. Low prices. 
Particulars, etc., free—McoGume’s, 4c, Victoria 
Street, Bury, Lancs. l 

Anglers’ Seorets.— How to Catch Fish in 
Abundance,” Prize Fishing, instructions. Valuable 
fishing book, 2s. 6d., post free.—Professor ‘GLEAVE,- 
11/67, Mawbey Strect, London, 8.W.8. 


Opportunity.—If you are worn out, tired, or 
discouraged by working for others, become your 
own master. Own your own business and be inde- 
pendent. We teach you “How.” Enclose one stamp. 
—UNIVERSAL SERVICE CO., Technological Experts, 3, 
Defoe Road, Tooting Broadway, London, S.W., 

Stooktaking Seale:— . 

Microscope Objectives, our superb powers, 7, 
1}, 1, 4 in., 21s. each. Approval willingly. 40 mm. 
Adjustable Stand Condensers, 8s, 0d. Stage Forceps, 
5s. Hand Forceps, 10d. Live Boxes, 3s. 9d. Society 
of Arts Microseopes with accessories, in mahogany 
case, £5 15s. Army Pattern Luminous Pocket Com- 
passes, 73. 6d. 6 in. Proportional Compasses, fully 
divided, in case, 17s. 6d. All new. Trade supplied.— 
Hapcoop. - 


Lathes, —Suit amateurs:— 

6 inoh Brass Finisher’s *" Milne,” power cr 
treadle, 3-jaw chuck, slide rest, €13; 6 inch ‘ Muir,” 
3-jaw chuck, slide rest, with rack-cutting attach- 
ment, power or treadle, £20; 6 inch heavy B.G., 
slide rest, surfacing attachment, 3-jaw chuck, power 
or treadle, £10; 5. inch Lathe, on wood stand, £5: 
4 inch Treadle, 3-jaw chuck, £10; 3} inch Goodell 
Watchmaker’s Lathe, hollow mandril, wire chucks, 
etc., £3 10s. Small Fly Press, £2 10s. Wheel Cut- 
ting Engine, 20 inch graduated circle, 30 circles of 
holes, £12. Inspection any time after six by ap- 
pointment.—Harcoop, 8, St. James Walk, Clerken- 
well, London. ; 

Scientific Applianoes.—l11 and 29, Sicilian Avenue, 
London, W.C.1, for Electrical, Magnetic, Optical, and 
Static Materials. . 

Lenses, Prisms, Magnifiers, Condensers, and 
Optical Sundries, Thermometers, and Drawing Instru- 
ments.—As above. - , 

Morse Keys and High-Note Buzzers. Our 
famous Signalling Box for Learners.—As above. 


Galvanometers, Rheostats, new and second-hend 
instruments, Wimshurst machines, 

Experimental Materials and odd parts for every 
one. Fifty years’ experience. Write for information. 
Our special new illustrated catalogue, 6d., post free.. 
Scientific Appliances.—As above, p 

“Drinking Water is More or Less Poison,”` 
says the Editor of the ENGLISH MECHANIC. ‘The: 
one safeguard fs the persistent use of distilled 


o 


| water. This is easily and cheaply effected by tho 


admirably constructed Gem Pure Water Still.” 
Further, he says :— , 

“ Distilled Water is Not Merely a Preventive- 
of Disease—it is a positive remedy for many com- - 
plaints, including dyspepsia and bladder troubles. 
Let any reáder thus affected try a giassful taken - 
half an hour before each meal.” Gem Still pamphlet - 
free. 

The Gem H. Supplies Co., Ltd., 67, Southwark | 
Strect, London, S.E.1 

An Ornamental Turning Lathe, by Holtzapficl, . 
together with an Epicycloidal Cutting Frame, 2 boxes 
of Cutters, and a large assortment of accessories,— 
Apply, Parsons and Son, 163,. North Street, Brighton. . 


3-in. Refractor, all brass, tip-top lens, . finder, . 
ete. No stand. Cheap, £5.—CLARKE, Jeweller, . -~ 
Chatteris, Cambs. ` 

1!-in. Transit or Equatorial, by Jones, Holborn. 
Mounted for any latitude. Circles 6 in., divided on - 
silver and reading by verniers. Full particulars on ` 
application. Price £7 10:.—“ H.” Lower Door, 100, . 
Plumstead Common Road, Plumstead, S.E.18. 

. Gin. Self-centring Engineer’s Chucks, 2 sets - 
jaws, £2 18s.; in maker's cases, new; 9-in., £4 5s. 

Grand New Breast-drilling Machines, with chuck, 

double-geared, etc.,'in maker's packings, new, 19s. 6d. 

Wade Avenue Garage, Littleover, Derby. 

Small Pipe Organ, uncompleted, for sale, cheap. . 
—R. H. Fettows, North Street, Eastbourne. 

Ross Binocular Microscope; with £80 worth of ` 
accessories, condition as new; unique chance; cost.- 
£118, clear at £48 or near offer. 

Also Same Model, with lesser accessories, cost 
in proportion. What offers? Details upon applica- - 
tion. 

Largo Quantity of First-class Lantern Slides at - 
low price. All well-known and popular subjecte. 

Half-plate Photographic Outfit, King camera.. 
turntable, tripod, casket Ross portable symmetrical: 
lenses, £8 10s. ~~ Bond 

Witts (Optician 3. Beckienr Palace cad. 
’*Phoue, Victoria $105. 

£3 Weekly Added ape Gcnag 
able homework. \ Experienc lod —L. TOUMAZEAU, 
Saniple yof~work, instructions. 12 $ 
(N.85), 11, Macfarlane (Road, Wie. 
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Tourist Portable Telescope, covered brown 
leather, 3-draw oxidised tube, 1š-in. 0.G., and 
sling caps, in brand new condition, 63s. 

Kodak No. 1 Daylight Enlarging Camera, 
for enlarging 3-plate 5 x 4 and P.C. to 1/1 plate, 
complete dark slide, £2 12s. 6d. 

Pr. 6x Gundlach Prism Binoculars, central 
screw focussing, bending-bar and leather case 
£4 5s. 


Ross Tourist Telescope, leather covered 
body, sunshade, 3-draw oxidised tubes, 23-in. O.G., 
and leather case, £6 6s. 

Aluminium and Wood Stereoscope, adjust- 
ing focus, complete 25 views, 7s. 6d. 


l-pl. Folding Pocket Camera. focussing, 
rising and falling front. hooded focussing screen, 
Bausch and Lomb ‘R.R. lens, Unicum shutter, 
adjustable speeds, 1 sec. to 1/100th and time, 


Binocular Mioroscope, inclinable stand, rack 
and pinion focussing, movable stage, pair eye- 
pieces, objectives 1 in. and in., analyser, 
polariser, and case, £5 17s. 6d. 


Pair 6x Carl Zeiss Silvamar Prism 
BINOCULARS, eyepiece focussing, bending bar, and 
leather case, £7 10s. 

Society of Arts Microscope, inclinable, rack 
coarse and screw fine focussing, 2 eyepieces, 
objectives l-in. and }-in., and case, £5. 


setting hand, as new, 16s. 9d. 


Zeiss Microscope, Stand IV.a, inclinable 
horseshoe stand, rack coarse and micrometer 
screw fine focussing, rack and pinion and swing- 
out substage, with rack and pinion oblique move- 
ment, Abbe condenser, 6 iris, double nosepiece, 
2 eyepieces, one micrometer, objectives 2-3, 1-6, 
and 1-12, ofl immersion, and case, £29 10s.; 
a bargain. 


Vest Pocket Kodak, variable specd inst 
shutter, time and bulb exposure, Meniscus 
achro. lens, autographic back and case, 31s. 9d. 


Pr. 5x Military Regulation Field Glasses, 
screw focussing, sunshade and case, 52s, 6d. 


*Phone, 
CITY 6981. 


complete six slides, £2 19s. 6d. . 


Mahogany Circular, Aneroid, open dial, 


Set White Metal Drawing Instruments, in 
pocket case, comprising 6-in. compass and all inter- 
changeable parts, 5-in. dividers, with fine adjust- 
ment, spring bow compass, drawing pen, all 
needle points, and double knge joints, as brand 
new, £3 5s. 


Pr. Negretti and Zambra Powerful 
MARINE GLASSES, 20-mile range, rack focussing, 
2-in. O.G., sunshade, complete leather case, 45s. 

1/i-pl. Lancaster Instantograph Stand 
CAMERA, double extension, rising and falling front, 
swing and reversing back, 1/1-pl. R.R. lens //8, 
3 double book-form slides, £5 10s. 


Every Article in 
this Advertisement 


is Guaranteed 
in Perfect Working 
Order. 


Pr. Lizars Powerful 10-Lens Field 
GLASSES, 20 mile range, screw focussing, and 
case, 32s, 6d.; as new. 


Ross Tourist Telesoope, leather covered 
body, sunshade, 3-draw oxidised tubes, 23-in. 
0.G., and leather case, £6 10s. 


Student’s Microscope, on horseshoe stand, 
slip tube coarse and micrometer screw fine 
focussing, plano-concave mirror, substage cylin- 
der and diaphragms, 2 eyepieces, and }-in. dividing 
objective and case, £3 178. 6d. 

Postcard Folding Klito Hand Camera, 


‘fitted Aldis piano {$6.8 anastigmat lens, speeded 
shutter, and 6 slides, £5. i i 
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City Sale & Exchange 


90-94, FLEET STREET, E.C.4. 


‘Westley Astro. Telescope, in. 0.G., star 
finder, stealying rod, rack and pinion focussing, 
dustcap, 3 astro. eyepieces, 120x, 100x, and 75x, 
terrestrial pancratic eyepiece, mounted on heavy 
brass claw table stand, complete mahogany 
case, £20 108. 

Hughes’ Barograph Self-recording Baro- - 
METER, 6-chamber aneroid, best make, fitted 
8-day clock, finest movement, in cylindrical 
drum which carries chart showing week’s record, 
ebonised wood and bévelled plate-glass case, 
with drawer. for holding charts, used and un- 
used, in fine order, £6 12s. 6d. i 

1-6 Micro. Objectives, Swift (no case), 
323. 6d.; Watson's Parachromatic, £2 16s. 0d.; 
objective with correction, collar, 35s.; London- 
made objectives, N.Ap 0.74, 49s. 6d.; Swift N.Ap. 
0 85, £2 15s. 6d.; Spencer, 38s. 6d. 

Goerz 6 x 13 Cabinet Form Stereoscope,~ 
best achro. lenses, rack focussing, to hold 12 
views, on endless chain, £2 15s. . 

1-12-in. Oil] Immersion Micro. Objective, 
Watson’s Versalic, £6 6s.; Leitz, £6 68.; Beck, 
£6 17s. 6d.; Spencer, £5 5s.; Brock, £6 18s. 6d.; 
Korista, £4 10s.; all guaranteed in perfect order, 


i-pl. Lancaster Royal Instantograph, triple ( 
extension, rack focussing, swing and reversing 
back, rising and falling front, 2 double slides, 
278. 6d. 

Yates’ 3-draw Telescope, 1j-in. O.G., morocco 
paue covered, sunshade, sling caps and strap, 


Camera Lucida, for sketching, extending 
arm, inclinable, complete in case, 26s. 9d. - 


Leitz Microscope, Stand G.H.,. inclinable 
horseshoe stand, rack and pinion coarse and 
micrometer screw fine focussing, spiral focussing 
and éswing-out substage, Abbe and iris, dust- 
proof, triple „nosepiece, 2 eyepiece, objectives 
2-3 in, 1-6 in., and 1-12. in., oil immersion, 
N.Ap. 1.30, and case, as brand new, £21. 

}-pl. Shews’ Focal-Plane Delta Reflex, rack 
focussing, rising front, deep focussing hood, re- 
versing back, self-capping focal-plane shutter, 
adjustable speeds from 1-15 sec. and 1-1,000th and 
time, complete, 8 double slides, £5 5s. 


WIRES: “FILMS, 
FLEET, LONDON.” - 


a 
D. J. Smith and Co., Ltd.—Below. 


Motor Licence Holders, in Aluminium, flat, | 


pedestal, or angle type, 88. 6d. each, post paid. 
20 H.P. Clement Van, £125. 


The Motorist Tool Bench, fitted complete. Write 


for particulars. os 
10 H.P. Stanley Steam Car, Coupé, price £125 


16 H.P. White Steam Four-seater, paraffin fuel, 


£100. 
8 ft. 1} in. equare high-speed Steel. Offer wanted. 


Spare Parts Made for any Car at reasonable 


prices. 

Roomy Van Body, price £20. 

20 H.P. White Steam Car, excellent order, £86. 

White Spare Parts, new and second-hand; large 
stock, cheap. 

2 H.P. White Steam Chassis, guitable for van, 
paraffin fuel, £65. 
. 15 HP White Chassis, paraffin fuel, £70. 

10 H.P. Stanley Four-seater, price £80. 

8 cwt. R.M.C. Seabrook Van, electric lighting 
and starting, ready for service. £160. 

Two Eissmann 4-oylinder Magnetos, £6 each. 

Hand-operated mechanical Warning Signals, 
Mlack and brass finish, 21s. each. 

One-ton Napier Van, solid rear tires, £110. 

6 cwt. Darracq Van, ready for service, £120. 

4 H.P. Douglas Motor-oyole Combination, fully 
equipped, £110. 

4}-in. Sorew-cutting Lathe, in first-class condi- 
tion; change wheel, chuck, and countershaft; £25. 


10 H.P. Four-oylinder R.G., smart two-seater 
‘body, wire wheels; £200 tax paid. 


15 H.P. White 4-seat, torpedo body, 
equipped, price £165. ` 


. 15 H.P. Humber Landaulette, suit private hire 
or etation work, £100. 


6 H.P. Watercooled Light Car, two-seater, 
ready for purchaser to drive away, £50. 


D. J. Smith and O0., Ltd., 68, Compton Street, 
. Goswell Road, London, E.C.; also at Compton Works, 


Wickford, Essex.. Above. 


Reflecting Telescopes.—Eye-ends, Tubes, Stands, 
-and every fitting supplied. Mirrors Mounted in any 
style. Finest work. Reasonable charges. Write for 
Leaflet of Newtonians, 2d.—F. BurnerD and Co., 
Dryburgh Works, Putney, London, S.W.16. 


2-in. Micrometer, B., and S., ratchet and std.; 
also 9-in. Combination, square; new tools.—Offers or 
exchange to HENRY, 1, Hague Street, London Road, 
Manchester. 
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Telescopes. 


S-in. Cooke, altazimuth mounting, finder, central 
stretcher to stand, Hooke’s joint and rackwork 
motions, 10 astronomical eyepieces, 3 day eyepieces, 
1 Kellner eyepiece, £110. 

Look-out Telescope, by Ross, 
stand, universal movements, 
first-class order, £5 10s 

McClean Star Spectroscope, £4, 

Comet Eyepiece, £1 10s. 

Thorpe Astronomical Spectroscope, £7 10s, 

Barlow Lens, in tube complete, lie ôd. 


5}-in. Cooke Equatorial, heavy mounting, with 
clockwork, reading microscopes, circles, 6 astronomi- 
cal eyepieces, 1 comet eyepiece, star. diagonal, eye- 
piece bi-filar micrometer, with 4 Ramsden cyepieces. 
Full specification on application to:— 


W. Watson and Sons, Ltd., 313, High Holborn, 
London, W.C.. ` 


Binoculars. 


Watson’s Surplus No. 3 Mark I. x6 Prism 
BINOCULARS, as supplied to H.M. Ministry of Muni- 
tions, ete., complete in brown leather sling case, 
slightly shop-soiled, never been out of the factory; 
price £4 10s. per pair. Full particulars on applica- 
tion to:— 

W. Watson and Sons, Ltd., 313, High Holborn, 
London, W.C.1. i 


Microscopes. 


Watson’s Circuit Stage Van Heurck Micro- 
SCOPE, complete with divisions to rotation and move- 
ments of stage, etc., in mahogany case, price £52 10s. 


“H” Edinburgh Student’s Microscope, divi- 
sions to movements of stage, two eyepieces, objec- 
tives, 3-in., }-in., and 1/12-in., triple nosepiece, Abbe 
illuminator, mahogany case, £35. 


on mahogany 
rackwork focussing, 


a te ae ce, 


j 


Microscope, by Coppock, rackwork coarse and! 
screw fine adjustments, 2 eyepieces, l-in. and- }-in, | 


objectives, stage forceps, ete., in case, price £8 10s. 


Zoiss Stand 4a, 2 eyepieces, objectives A and D, 
swing-out Abbe illuminator, eeparate  tail-piece, 
triple nosepiece, mahogany case, price £22 10s. 

List of Second-hand Instruments gratis on 
application to:— . 


wW. Watson and Sons, Ltd., 
London, W.C.1. 


Your Instruments require our Terminals to 
improve them. Send stamps for illustrated lists.— 
ELECTRICAL SUPPLY STORES, 6, Skircoat Moor Road, 
King Cross, Halifax. eee s 


High Holborn, 


Crankshafts, malleable steel castings, tin 
stroke, 7s. 6d.; 3-in., 10s. 6d. uare- sed: : 
ing extra. All sizes.—Below. AUNG "eS SS 


Bench Tool Grinders, flat belt, adjustable rests 
>; vont wheels, bronze bearings, 35s., carr. paid. 
Leadscrews for Lathes, 


Square thread, split nuts. 
State requirements.—Below. 


A Customer writes from Manchester :— Allow 
me to express my appreciation of the splendid work 
you have done for me. Being a toolmaker, I know 
a good job when I see one.’"—PRIORY ENGINEERING 
Works, Adelaide Crossing, St. Denys, Hants. 

6}-in. Newtonian Telescopes, £27 10s., including 
two slow motions, 3 eyepieces, Hooke’s joint handle, 
ash stand. Star-finders, 3s. Guaranteed of the 
very highest quality. Come and see one.—IRVING. 
es Tae bear ash garden etand, 2 eye- 

leces, star-finder, complete, £10 10s.—IR 5, 
High Street, ‘Teddington. - Aaa 

5 3/16 Achromatic Telescope, large finder, 
braes telescopic steadying rods, terrestrial eyepieces 
by Cutts and Sutton, mahogany stand, £16 10s— 
SHARPLES, 6, Peter Street, Daisyfield, Blackburn. 

Engineers’ Overalls, owing to slump in , at 
less than maker’s prices. Strong, fast dye. Jackets 
or Trousers, 4s. 6d.; Bib Overalls, 4s. lid.; Boiler 
Suits, 7s. 11d. Extrg heavy make, blue or brown, 
Trousers, Jackets, Bib Overalls at 5s. 6d. Carriage 
9d. extra.—J. MAaCHMAN, 117, Bury New Road, Man- 
chester. 

Exoellent Astronomical., Outfit.—4-in. Refrac- 
tor by Cooke, 8 Astro. Eyepieces, one Micrometer 
ditto, Day ditto, Star and Solar Diagonals, Star 
Spectroscope, 24-hour Astro. ‚Watch, Mahogany 
Tripod Stand, with steadying rods, separate equa- 
torial head, divided circles, slow motion R.A.; bar- 
gain, £50.—Busn, Highland, Combe Down, Bath. 

6l-in. Irving Reflector, unpacked, as received 
from maker. No accommodation for same. £20, or 
offer.—Southern Cross, Sturgeons Hil, Lichfield. 


For a Clean Shave your razor requires a perfect 
edge. ‘“‘Superedge,” a scientific preparation, pute a 
superior edge on the dullest razor. Post free, 8d.— 
HARDWICK, 6, Eland Street, Stanningley, Leeds. 

Inch Micrometer, thousandths, new, in box, and 
6-in. Scribiag Block, 25s, 6d.—PARK. 44, Kent Street, 
Grimsby. 

Second-hand.—McClean’s Star Spectroscope, with 
slit, 97s. 6d.; Browning 2-Prism Laboratory Spectro- 
scope, £17 10s.— Below. z 

Second-hand.—Zeiss 8 mm. Apoch. Objective, 
short tube, £5; 6 mm. for 250 mm., £9; Comp. 
Ocular, x8, for 1,27-in.,-92s.—BROWNING, 37, South- 
ampton. Street, Strand, W.C.2. 


any pitch or length; 
Accuracy guaranteed. 
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- WORKSHOP WAYS AND MEANS | 
By Cuares -Hanp. 

- In vertical spindle work 'one sometimes 
` agds a very small circular saw for special 
= —wvork. For instance, in the large panelled 
_.wends of the plan: presses made for the 
\-Government during the war there was a 
-mortise hole for the stay rail, 24 by 4, and 
į this had-to be put in after the ends were 
al ‘framed up. It would have been a diff- 
it -cult job for the mortise machines, which 
c=} were already overburdened. with work, be- 
af sides being a hundred yards away, so the 

work had to be done on the spindle. 
-= į} © A saw was cut down by the device shown 

t -in Fig. 1;'a piece of- a file, after being 
ui ground as a cutting. tool, was let into a 

* wooden block bored so as to be- securely 
‘bolted to the machine bed. The. saw was 
=~ put on the spindle, started up, and slowly 
“F -dropped on the tool by the rise and fall 


:Ł -on this small saw, which, after being set 
drunkenly, was let into the ends from both 
| sides, the little bulge left in .the middle 
7 Being removed by the joiners in paring 
© ~out the mortise hole for the wedge. — 

The time destructiveness of some work- 


‘men is phenomenal. “Hundreds of plan 
press tops were nosed by one chap after 
ı ho had'previously shaped them square on 


the template. Not only was this- double 
work, but he needed a holder-up, in addi- 
‘tion, for-in working on-the end grain he 
had to follow up. with a block to. prevent 
the cutters knocking the corner off. His 
Successor cut out the square edging, letting 
the nosing cutters work to the template. 
Then, by planting. this template on the 
top as diagonally as his stuff would allow, 
he cut out the holder-up, for-if he did 
knock a splinter off at the corner his next 
‘cat took it out clean. me) 
„ås a matter of fact, many two-opera- 
ton jobs on the spindle could be‘done in 
‘the by putting-one moulding and one 
shaping cutter in the collars, and the 
writer has haan described how an 
‘extension of the range of work may be 
obtained by putting three slots in the 
collars. Of course, where the square block 
ls used, and the work runs up a fixed 
Ting instead of the revolving collars, a 
| greater output is possible. I have seen 
| four dissimilar cutters ‘working on one 
| Mok (on sash stuff for Heysham Har- 
| )—viz., the ovolo (A), the rabbet (B), 
| planing iron for cleaning up the face 
between the above two (C). and a small 
ovolo in the glass rabbet (D), Fig. 2. 


T ee B: Ding z5 
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-screw.until cut through. Teeth were filed 
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In some cases it is due to the block bein 
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four-cutter if one had been available, but 
it applies to stopped and circalar work 
also. Nothing seems more curious to a 


workman who knows when to use his 
collars and when his square block toad- 
vantage .to go into shops where cutter 
‘blocks are non-existent, for to him it seems 


almost equivalent to writing with the feet. 
admittedly more dangerous for the hands; 


in others, it is due to clumsy, ineffective 
Some of these latter are even of 
cast-iron, and are consequently risky to 


rings. 


use. If one happens to break over the 


cutters it is enough to give the most 
hardened spindle hand ‘shellshock for 
weeks. If you have any in cast-iron drive 
a big hammer through them and requisi- 
tion some in plumbers’ bronze, or other 
The rings should be of 
good design, giving plenty of clearance 
where needed, thin, so as to run up quite 
a small fillet with cutters working above 
and below, and secure when bolted to the 
standard. Fig. 3 shows a popular design, 
stronger than it looks, owing to the edge 
forming a flange at right angles to the 


suitable metal. 


web. Fig. 4 shows a section along A B, 


and one along C D. The dotted outline 
of a cutter shows the advantage of a sunk 


web. 


Most of the articles in this line are 
made too small in the standard, so that 
the rings cannot go up high enough, some 


spindles having a rise and fall of 9 in. 


Ii they are 12 in. high instead of the 


usual 8 in. it represents a useful gain to 
the machinst, who sometimes on tall work 
with a narrow base will be able to put two 
rings on to prevent the work wobbling. 

, Another worry of the machinist is. the 
difficulty of sharpening cutters when the 
cutting edge is .pointing downwards and 
working near the bed, for one cannot get 
the oil slip under it. If you take th» 
block off it never seems to.go on right 
again, unless it happens to be one of the 
rare spindles with a small key fitted in so 


that the block can be ‘‘ set back on the 


pin,” like we do a saw to get it truly 
circular. It is easy to,file a small flat 
on the spindle, with a slot in the block 
to correspond, so that a small piece of 
saw-file tang can be used as a key to en- 
sure it going back exactly where it came 
from. This may be. done with collars, 


too, which,.if not a tight fit on the spindle,. 


can be removed for grinding the cutters 
without upsetting them, by carefully 
Ser, ee 


we UE 


This was straight fence work, and could 
have been done as well and quicker on a 


the device*called 


~ 
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placing them over a bolt, which is then 
screwed up tight so that the cutters cannot 


move when in contact with the emery 


stone. 

A double spindle is to.be preferred, but 
they .are not often seen in jobbing shops, 
where the smallness of the jobs would not 
warrant the cost of the double set of irons. 
Most of the work being in deal, ‘it is 
possible by careful running to work even 


8} against the grain in such’ things as cir- © 


cular. heads, the roughness being cleaned 
off afterwards by the joiner. A better 
way, however, is to have two loose pulleys 
on the spindle countershaft and two belts, 
one straight and one crossed, so that from 
the starting handle you can get two direc- 
tional movements. The cutters then being 
ground as pairs are’set as in Fig. 5. It 
seems an almost impossible way, of work- 
ing, but it is really quite practicable, as a 
trial will show. | 

Even a small employer needs a packing 
case occasionally, and though the work 1s 
not classed very high as regards art, it 1s 
full of pitfalls, thereby meaning recutting 
of some part of the stuff. With an 
ordinary end battened and strapped 
shipinent case a posted up formula is use- 
ful.. It would run as follows :—Ends : 
Length equals inside width of case; sides 
equal inside length, plus thickness ‘of . 
ends, plus thickness of battens. Top 
and bottom, equal length inside, plus 
thickness of ends. End battens equal in- 
side depth of case, plus thickness of top 
‘and bottom. Side battens equal inside 


| depth, plus thickness of t. and b., plus 


thickness of t. and b. battens. T. and b. - 
battens equal width of case, plus thickness 
of sides. l i ‘ 

Of course, a practised case-maker does © 
not need this list, for he visualises his- 
case as he is cutting his wood, but when, 
as occasionally happens, an airtight one 
has to be made, it is as well to think out 
and jot down details beforehand, for the 
ends have to be let into the sides, and the 
tops and ‘bottoms rebated in, etc., all this 
being contrary to usual practice and con- 
sequently different from what has become 
habit. . ; on, 

Whilst the longitudinal boring of posts 
is not as ‘prevalent here as in America, 
where porch pillars and suchlike things 
usually have a long bolt put through 
them, it is sometimes necessary to do it 
here, on ordinary lathes which have ño 
provision for it, being hollow neither at 
the head nor tailstock. When the hole 
is not larger than an inch it is quite 
feasible to turn the tailstock into a hollow- 
boring arrangement. After removing the 
ordinary centre from poppet to hand- 
wheel, fit into the hole a. piece of tube, 
either of steel or wrought iron, according 


to expediency (gaspipe will do if only a 


few pieces are required), gas-threaded at: 
one end and bevelled back to form a cut- 
ting ring, Fig..6. If your tube is an easy ft 


it may be possible to avoid cutting a key- 


way, for by grinding sufficient flat on one 
side it may be slid over the top of the 
key, which will still prevent it turning in 
work. The travel of the tube is obtained 
by -threading a nut on the end, as shown 
in the figure. : 

Mostly the type of bit known as the 
shell auger, Fig. 7, is used in boring, and 
this pattern needs a starting hole being 
bored by a brace and bit first, as they are 
pointless. . 

The spoon bit, Fig. 8, wil start 
itself, but is not so good for end grain 
work as the shell type. The Leadbetter 
(twisted) augers should not be used except 
when unavoidable, as they are not rigi 
enough to stand up to this class of work. 

Usually-the tailstock for long boring 1s 
“The Steady.” This at 


_ mongers. 
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its simplest is a ring (cast with a base “ In such a summer as we have been en- | of aeronautical knowledge, and good scope 


for attachment to the lathe bed), in which 
a roller of the diameter of the internal 
size of the ring may iurn. Generally, 
however, inside this ring a disc is fitted, 
Fig. 9, and this having a square hole the 
end of the article to be bored can be fitted 
in. As this internal piece has to revolve 
with the timber, it is usually of brass or 
bronze, so that when the ‘‘ steady ”’ is 
lying by, the moving and fixed parts will 
not rust together. 

The simpler form has to ‘be used some- 
times, as in the sinking for the roller 
bearing in the shell rolls, which were 
made by thousands in the war, Fig. 10. 
Both the semi-circular cavity and the 
flange recess were turned at once, two suit- 
able cutters being on the slide rest 
together. 

a oe 
CAN WE HAVE TOO MUCH 


SUNSHINE? 


“ Can we have tco much sunshine?” is 
the heading of a most sensible article in 
last Monday’s Times, by Dr. Benjamin 
Moore, Professor of Bio-Chemistry at Ox- 
ford, which all should read, especially 
those who may be ċontemplating another 


infliction of “ Summer Time ” on us next | 


April. | on 

Dr, Moore reviews judicially the ‘‘ bene- 
fits’? and the far outweighing disadvan- 
tages of 'the interference with nature, to 
which we have now for several years been 
subjected at the suggestion of the fad- 
He concludes as follows :— 

“From the health point of view sum- 
mer time during such midsummer months 
as we have just been passing through 
must be regarded not as a benefit, but as 
an evil. Ag naa scen stated, there is no 
advantage in light saving during this 
period of the year, and all the daily 
occupations are thrown an hour forward 
into the hotter and more glaring times of 
day For very early workers there may 
be some advantage in a cooler morning, 
but even they more than pay for ‘this in 
a long oppressive afternoon, every hour 


. of it made more oppressive by the opera- 


Ta 


tion of the altered time. Strong, healthy 


young adults can stand the strain almost | 


without noticing it, but it falls more 
heavily on children and old people. 
“Take the case, for example, of school 
children, working at ordinary or suntime, 
say, from 9 till 12 and 2 till 5; then with 
a shift forward of an hour tosummer time 
they really work from 8 till 11 and 1 till 
4. There is little difference in the two. 
morning periods, but in the hours of the 
afternoon they are thrown an hour for- 
ward into a far hotter period of the day. 
This is a time when fatigue is greatest, 
and when the children leave school the 
afternoon is still too hot for play. The 
same reasoning holds for many classes of 
manual workers in cities, and in the 
rural districts the workers find the early 
moinming hours for dairying and such 
purposes, to supply the earlier-rising city 
denizens betimes, to be most trying and 
exhausting. If we turn next to the 
elderly and to the leisured classes, who 
may not be sternly called upon to the 
daily task, they, too, become involved in 
the general change, for they must move 
in touch with the rest of the world and 


eat their meals and take their recreation 


with others. As a rule the houscholds 
thev live in must obey the behests of the 
clock. All the meals are an hour dis- 
placed in regard to the sun and conditions 
of the dav. Take the case of an invalid 
who has tea at 4 o’clock and afterwards 
goes out for a walk; under summer time 
4 o'clock becomes 3 o'clock, and the in- 
valid goes forth into glaring light and an 
overpowering temperature. 


a 
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during, the requisite is not summer time, 
but a long siesta in the middle of the day, 
such as Southern Europe, India, and 
other tropical countries indulge in.” 
see 
“MANNA” FOR THE HUNGRY. 


We were ourselves among the earliest 


to draw attention to the food-producing, 


properties of the soya ‘bean. Since its first 
importation to Europe from the Far East, 
in 1906, these properties have been closely 
studied by Western chemists, and’ the 
Times now says that during the last few 
years the researches of Dr. László Berc- 
zeller, a young Hungarian scientist work- 
ing in Vienna, have ‘been specially 
useful in extending the possibility of their 
further development. 
It published on the 28th ult. an article 
in which Dr. Berczeller describes some of 
the results of his investigations. The uses 
of the soya bean are many and various. 
The foliage provides excellent fodder; the 
oil extracted from the bean is used in the 
manufacture of paint and soap, and the 
meal made into cake for cattle; while the 
waste products, after the extraction of the 
vil, serve as a fertiliser for rice fields and 


= 


nle 


»l4ntations of sugar-cané. _ | 

But the quality which has beea the 
particular object of Dr. Berczeller’s in- 
vestigations is its adaptability as a ‘basis 
of human food. In this respect its vir- 
tues are even more remarkable. The con- 
stituent elements of the kean have been 
used to produce not only milk, butter, 
and cheese, but flour and whaé is known 
as ‘“‘ Manna ” bread. In a chemical sense, 
Dr, Berezeller tells us, the soya is an 
ideal food, as it contains 40 per cent. albu. 
men and 20 per. cent. fat. One part of 
Manna, flour has the siiiie nutritive value 
as two parts ôf fiieat and one-third part of 
whéat Hitt, Manna milk is, he says, in 
its proteid, carbohydride, and fat con- 
tents, and in its colour, very similar to 
cow's milk, over which, moreover, it has, 
it may be added, this advantage—that it 
is free from all suspicion of being contam- 
inated by milk-borne diseases. It is now 
being manufactured in Vienna at one- 
sixth of the cost of fresh milk. 

The plant itself will be found service- 
able as a rotation crop in wheat-growing 
districts. because of its richness in nitro- 
gen, and the mission of the bean, says its 
enthusiastic champion, is to replace albu- 
minous and fat-containing fcodstuffs, such 
as meat, eggs and bacon. 


— > O @&-- ——_ —_____- 
ON GLIDING. 


We have read with interest a short 
article on Gliding, bv Lieut. P. C. 
Michell (late R.A.F.), in the ‘‘ Westmin- 
ster Gazette” of the 28th ult. The sub- 
ject, as most readers—older ones 
especially — will remember, has occu- 
pied many minds in our own pages, 
and will continue to do so, we hope, till a 
possible solution of the difficulties attend- 
ing the special considerations demanded 
hy engineless gliders is solved. 

Up to the present gliding aspirants 
have only managed to glide slowly through 
a wind mostly commencing with height 
asset already given or taken. An occa- 
sional one has soared, probably more by 
accident than by design—or, lest this be un- 
fair, probably more the surprising realisa- 
tion of a hope than specific intention, and 
mostly losing more ground distance than 
gaining in relation to gliding Neight pre- 
viously taken. 

To perfect a glider which can effectively 
utilise the helpful forces of nature, re- 
quires extremely carefut design, a wealth 
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for experiment. : 

It is Lieut.. Michell’s opinion that an 
engineless glider which, operated by man, 
can be manipulated to glide hundreds of 
miles, is quite within the realms of possi- 
bility—nay, probability—in the near 
future. 

Once, in the Baltic, he watched an eagle: 


ter of a mile without losing any percep- 
tible height. It passed directly over him 
at a height of about 150 ft., and he ob- 
served that its head was moving up and 
down almost. constantly. This he put down 


to its natural instinct for altering its ` 


centre of ‘gravity according to the bumps 
and air currents which it encountered. It 
is well known that a lark soars up and 
does not fly up, and seagulls afford am 
endless study td those interested in glid- 
ing. 

We incline to share Lieut. Michell’s 
opinion; and we commend the perusal of 
his article to experimenters. 


glide through the wind for at least a quar- 


It, at any ` 


rate, disposes of the theories of some of 


them in the past, and indicates lines on | 


which progress may be made. To any 
such, as‘far as our limited space will 
allow, we should be glad to allow discus- 
sion thereof, l 


| SCIENTIFIC SOCIETIES. 


jee 


THE MICROSCOPICAL SOCIETY 
OF VICTORIA. 


At the last ordinary meeting of the 
Scciety, held on Tuesday, August 16, 1921, 
at Swanston Street, Melbourne, a lantern 
lecture on ‘' Sections of Stem Structures 
of Plants’ was given by Mr. P. J. Shar 
man, M.Sc. . 

The President announced that the net 
profit of the recent joint exhibition 
amounted to £50, which would be equally 
divided between the two societies con- 
cerned. 


Question Box.—MAGNIFYING POWER. 

Mr. R. J. Bennie described the method 
of determining the magnifying power of 
a microscope by placing a measured object 
on the stage and projecting its virtual 
image on to a screen 10 ins. away from 
the microscope. A flat piece of glass was 
set on top of the mieroseope eyepiece; 
and at 45 deg. to its axis; so that the re- 
flected image of the object, say, a piece of 
wire of known diameter, was. viewed by 


| the eye, looking horizontally, at the same. 


time as the eye viewed a horizontal scale 
set on a vertical board 10 ins. from the 
microscope axis. The image of the wire, 
which appeared as if projected on the 
scale, could be measured by the scale. The 
magnification was the ratio of the size of 
the image to the size of the object: 

‘Mounting Entomostraca. — In reply @ 
the question Mr. Searle said: Most of the 
Entomostraca have such delicate structure' 
that they cannot successfully be mounted: 
in balsam. They are best: mounted in 8 
deep sunk slip or built-up cell in 3 per- 
cent. formalin, the cover-glass being sealed 
with gold size; or they can be mounted in 
glycerine or glycerine jelly. He described 
the methods of mounting in detail. 


LECTURE on Drrruston—By Dr. E. J. 
HARTUNG. 

Dissolved substances are found to be 
capable of diffusing slowly through the 
solyents containing them, in virtue of 
their own molecular movements. If this 
diffusron: be prevented by a membrane per- 
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:F meable to the solvent, but impermeable 
' to the dissolved material, a pressure is en- 
`]. gendered on the solution side of the parti- 
‘| tion, and the maximum value which this 
; can attain for a solution of, given concen- 
tration is spoken of as its osmotic pressure. 
The first observations of this pressure were 
made by the Abbe Nollet in 1748; but it 
was not until the classical work of Thomas 
‘F Graham in 1854 on the diffusion of dis- 
-F solved substances through membranes, and 
the experiments of Pfeffer in 1877 on the 
~} actual magnitudes of the osmotic pressures 
į of solutions, that attention was directed to 
y thesubject. Van’t Hoff indicated in 1885 
a the important bearing whiclr a knowledge 
| of osmotic pressure had in the interpreta- 
4 tion of the nature of solutions; he pointed 
j; ont the close analogy between a solution 
and a gas, and showed how the compara- 
į tively simple and exceedingly useful gas 
{ laws might be used, with but little altera- 
-y tion, to describe the behaviour of dis- 
4 solved substances. This extension of the 
ç. gaseous theory had an immense signifi- 
, tance, because it enabled far-reaching con- 
` ¢lusions as to the nature of the state of 
. Solutions to be drawn. 
The membranes used in the study of 
. osmosis have usually been made chemi- 
i cally by the diffusion together of selected 
chemical substances in solution. Slides 
were shown to illustrate how microscopic 
examination of such precipitation mem- 
| branes in gelatine indicated much as to 
| their’snitability, or otherwise, for osmotic 
` work, A lantern demonstration was also 
given to show the actual formation of 
membrane-forming substances in solution, 
and the differences hetween good, indif- 
ferent and bad materials were exhibited. 
Finally, a calcium silicate preparation 
was grown in a glass cell, and projected 
on the screen to show the remarkable and 
complicated diffusion currents which are 
engendered through the membrane between 
solutions of different concentration. 

The lecturer amplified his subject with 
twenty lantern slides and four lantern- 
ell ` demonstrations, showing different 
forms of precipitation and the consequent 

Toperties of them in the form of mem- 
branes, 

The lecturer suggested that some of the 
earlier geological organisms had forms 
which might have been influenced in their 
evolution largely by the forces of osmosis. 

te referred particularly to some forma- 
tions in the Ordovician limestones. 


>=2 @ T 


Atmospheric Electricity as a Source of 
ergy.— Mr. Hermann Plauson. on the basis 
ot recently conducted experiments, is of 
Spimion that an inexpensive and unlimited 
supply of electrical energy may be obtained 
the atmosphere. He has published a 
on the subject, entitled ‘‘ Gewinnung 
hea Verwertang der Atmospharischen Elek- 
isi (“Extraction and Utilisation of 
ospheric Electricity ’’), published by Boy- 
æn and Maasch. Hamburg, 1920. According 
to the ‘Schweizerische Chemikal-Zeitung,” 
6 uses as an antenna a captive balloon having 
a metallic cover provided with a large number 
of pointed projections, or spikes, and allows 
% to ascend to a height of 1.000 or 1.600 ft. 
pay ground. Positive electricity is thereby 
Collected from the air and transmitted to the 
ground hy means of a wire ropo fitted with a 
spark gap, which, in turn, produces oscilla- 
lons In the circuit. Electromagnetic waves 
ae also produced in an additional circuit by 
_ M8onance, and can be utilised to drive a 
| Specially-desiened resonance motor. By in- 
| ‘ae ic ean and spark gaps, the 
S cy and safety against lightning are 
Taloon ae M. Plauson obtained from one 
17 Ken s of pte ne a. supply of 
ELE kwh. Ber ae = be two balloons 
ten balloons should give a ariel cael of 
200,000 kwh. iia ams 


SCIENTIFIC NEWS. 


A Tokio message says several hundreds 
of people have been killed in a typhoon 
in Central Japan. A tidal wave destroyed 
crops and houses in Nagoya, and several 
steamers have been sunk. Nagoya is au 
important commercial city. It was visited 
by : a earthquake in the autumn 
o i 


_ Previous experiments have proved that 
it was possible to remove certain organs 
from one animal to another, sometimes 
with. perfect results. Up to the present, 
however, it has been impossible to do so 
with the particularly delicate organs of 
sense. The grafting of the eye, for in- 
stance, has never met with success. A 
Viennese professor, M. Koppanvi, now 
claims that he has been successful in that 
direction. He has grafted eyes into the 
heads of blind fish and reptiles, and even 
into the head of a rat. Sensitiveness to 
touch returns after a week, and sensitive- 
ness to light after a month or two. 


Lieut. John A. Macready, an American 
airman, has made a new world altitude 
record. Flying a Lapero biplane, he 
reached an altitude of 40,800 feet (more 
than 74 miles). The machine was the 
identical one in which Ralph Schroeder 
set up a previous record on February 
28, 1920. Speaking of his flight, Macready 
says the engine became frozen at 39,000 
feet and refused to function at 40,800 
feet. Macready then glided down into 
safety, and in the lower atmosphere was 
able to restart the engine. He himself 
suffered no discomfort, as his clothes were 
electrically heated, and he had specially- 
made goggles to protect the eyes. The 
previous record was held by the French 
airman Kirsch, who several weeks 
ago reached an altitude of 10,600 metres 
(about 34,450 feet). Previous to that an 
American airman namede Schroeder 
reached an altitude of 10,100 metres (about 
32,822 feet). 


The French aviator Kirsch, flying a 
Nieuport-Delage monoplane, has .won the 
Deutsch de la Meurthe Cup, having flown 
300 kilometres in 1 hour 4 min. 39 1-5 
sec. Lasne, - also on a Nieuport- 
Delage, was the only other to finish, 
his time being 1 hour 9 min. 53 3-5 
sec. James, the only English entrant, 
was stopped by his motor breaking down. 
He had covered 100 kilometres in 22 
min. 9 3-5 sec. before retiring. Sadi 
Lecointe, the famous French airman, 
while competing, was injured in making 
a forced landing near Toury, due to a 
damaged propeller. Lecointe’s fall was 
the result of his propeller shattering in 
mid-air. Brackpapa, the Italian repre- 
sentative, was held up owing to the pres- 
sure in his reservoir having failed, and he 
came down without injury. 


A Capuchin friar, named Angelo Pio- 
gordo, who is.a monk in the monastery of 
that order near San Lucar, and who claims 
to be the inventor of a stabilising 
apparatus for aeroplanes, has requested 
his superiors and the Spanish Government 
to allow him to take part in the Moroccan 
campaign with a machine of his invention. 


At the. last informal meeting of the 
Croydon Camera Club, Mr. G. H. Gard- 
ner, says the British Journal of Photo- 
graphy, gave a highly interesting lecture- 
demonstration on “How to Make 
Money,” without reference to prevailing 
doles. He gave a thoroughly practical 
exposition of the making of counterfeit 
coins of nominal value, from sixpence to 
a sovereign. Apparatus of all descrip- 
tion, elaborate and otherwise, was on the 
‘table, and the method of working clearly 


> 


samp’ at Oldbury.) His probings 


explained. Mr. Sellors, with, apparently, 
special knowledge, found fault with some 
of the castings, but the students generally 
had nothing but commendation to offer. 
Almost invariably, the lecturer said, the 
man who makes the coins does not ‘‘utter’’ 
them, but passes fhem on to a confederate, 
generally a woman—always concerned in 
any case of mischief. She, in turn, trans- 
fers them to the passer of the counterfeit, 
who takes care only to handle one at a 
time, so that if nabbed, no other is found 


on his person. A woman, he added, makes 


an unreliable crook, as if her delicate 
feelings are in any way ruffed she is 
liable to split. Im the discussion, Mr. 
Salt inquired how the lecturer had 
acquired his remarkable skill. ‘“ Purely 


due to a practical application of Hinstein’s 


theory of ‘ Relativity,’ and concentration 


of will,’’ came the reply. 


Charles Darwin’s birthplace, the Mount 
House, Shrewshury, has been bought by 
the Office of Works. to house a body of 
clerks. The purchase includes the famous 
Darwin Walk, a wooded, terraced prome- 
nade high up above the Severn. 


Sir John James Baddeley, the new Lord 
Mayor-elect, was born in 1842. His father 
was a die-sinker and he was brought up to 
the same business, working himself at a ` 
bench for 25 years. Hais the head of the 
firm of Messrs. Baddeley Brothers, die- 
sinkers, medallists; and engravers, of 
Chapel Works, Moor Lane, which he 
founded in 1865. His municipal career 
began in 1886, when he was elected a 
Common Councilman for Cripplegate 
Ward. He filled in succession the chairs 
of all the important committees, and was 
‘‘ Chief Commoner ” when the Corporation 
and the City Commission of Sewers were 
united into one body. He was Sheriff in 
1908-9, and was knighted on the visit of 
the late Tsar and Tsaritsa to this country. 
Sir John was elected Alderman of the 
Ward of Farringdon Within in 1912. 
Since then he has sat almost continuously 
as a Magistrate at the City Courts. He is 
a liveryman of the Stationers’, Frame- 
work Knitters’, and Loriners’ Companies. 
Lady Baddeley, his second wife, whom 
he marvied in 1912, is a daughter of Mr. 
J. Douglass Mathews, F.R.I.B.A., who 
has been a member of the Corporation for 
30 years. She was‘recently appointed a 
magistrate for the County of London. 


Two Franklin Institute Medals have 
been awarded this year, one to Professor 
Fabry and one to Mr. Frank J. Sprague, 
engineer and inventor, of New York City, 
U.S.A. It has also been resolved that 
General John J. Pershing be elected an 
honorary member of the Franklin Insti- 
tute, in recognition of his signal success in 
the use of scientific and technical methods 
and means in modern warfare. 


One of those modest and devoted ob- 
servers to whom British geology owes so 
mach, Mr. Benjamin Harrison, whose 
death at Ightham (Kent), occurred dur- 
ing the week-end, at the age of eighty- 
four, will long be remembered. For fifty 
years he had been in business as grocer 
in the house in which he was born, and 
where his father and grandfather had 
kept shop. For a much longer period 
geclogical research had been his life study, 
and it had brought him fame in eminent 
circles, though the general outside public 
heard little of this unassuming, genial 
village scientist. He had a unique collec- 
tiun of upwards of 5,000 flints, many of 
which have found their way to the Con- 
tinent, and are highly prized. When 
only twelve years old he commenced his 
researches among the chalk hills of the 


Downs, and’ on ‘the site of the old. Roman 
into the 
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geological formation of noted localities 
have proved of the utmost value, and his 
discoveries of worked flints earlier than 
the Palseolithic period have established 
the existence of man, as a tool-using 
animal, in periòds of almost incredible 
antiquity. In 1919 his name was in- 
cluded in the Civil List for “ devotion to 
scientific work,’’ note being also taken of 
his advanced age, and comment was ‘then 
made of the fact that few men whose 
scientific discoveries are of real import- 
ance were so little known to the com- 
munity outside the select circle of 
specialists. 


Remarkable evidence was given at 
a Shoreditch inquest last week, when a 
nurse at the local infirmary declared that 
the temperature of a woman continued to 


rise after death until from 103 degrees it 


was 108 degrees three hours afterwards. 


Dr. Edwin Smith, the Coroner, said the 


rising of the temperature after death was 


a phenomenon which occurred occasionally 


and was known as post-mortem caloricity. 


It was due to some chemical activity in 


the body which caused the continued pro- 


ture afte: death rose from 105 to 109. 


There were several recorded cases of the 
Death from natural 


same phenomenon. 
causes ‘was the verdict. 


Seventy-five 


in Tasmania and Western Australia. 


This, says the Director of the Federal 
Bureau of Commerce and Industry, shows 
that in the opinion of some of the most 
progressive British manufacturers it pays 
them to bring their plant and their 
skilled workers to Australia’s raw mate- 


rial. The new Australian tariff, he adds, 


opens up excellent prospects to enterpris- 


ing firms, and affords very real protection. 


Australia’s imports last year were valued 
at £100,000,000, but the future should 


see great changes. The twentieth century 


should be Australia’s. Rapid develop- 
ment will probably be most pronounced `n 


primary industries, for 80 per cent. of 


Australia’s export products last year came 


from pastoral properties, and 
dairies. ! 

Sir Frederick Black will preside at the 
Sir John Cass Technical Institute on 
Monday, October 10, at the delivery of the 
first of a course of lectures by Mr. E. H. 
Cunningham Craig on “The Geology of 
Petroleum.”’ ; 


The following awards of the Royal 
Academy of Music are announced :—Mac- 
farren Scholarship (composition), Regi- 
nald C. M. King (London). Maud Mary 
Gooch Scholarship (organ), Leslie D. Paul 
(Bangor, North Wales). George Mence 
Smith Scholarship (singing), Vivian G. 
V. Evans (London). Gorulourd Harrison 
Exhibition (violin), Cyril Hellier (Bris- 
tol). Ada Lewis Scholarship (’cello), 
Douglas -Cameron (Dundee). The Ross 
Scholarship (wind instruments), William 
A. Smith (Northampton); singing, 
Howard Fry (London). The John Stokes 
Baritone Scholarship, H. James Owen 
(Wales); Open Scholarship, Eric B. Op- 
penheimer (London).- The Elizabeth 
Stokes Pianoforte Scholarship, Charles E. 
Lynch (Monkstown, Cork); Open Scholar- 
ship, Vera K. Scrivener (London). 


Four excellent little pocket volumes of 
the ‘‘ Nature Lovers’ Library ‘‘ reach us 
from Messrs. Holden and Hardingham, 
Ltd., Adelphi, London, W.C.2, at Is. each 
net, and are well illustrated, and daintily 
bound in paper covers. The first is 


farms, 


-i 
b E e T 


-Rushes, and How to Know Them,” by 


He himself once had a 
case of sunstroke in which the tempera- 


British manufacturing 
. firms have already established solid inte- 
rests in industrial works and factories 
. throughout Australia, and many more 
-are preparing similar enterprises, notably 


Jt has not been possible to specify 


memorial fund to those lost in “R 38” 
and previous airships. 
derived it is proposed to encourage in- 
vestigations into problems. connected) with 


“Everybody's Book of Astronomy,” . by} airships or allied subjects; the results of 


E. G. Fenner, B.A.; and the others, 7 : oe 
“Nature Lessons with Plants,” and] read before the Royal Aeronautical Society. 


‘Nature Lessons with Animals,” both by | The Society points out that as the Govern- 
E. Kay Robinson; and ‘‘ Grasses and 


experiment or research, the Council-feel | 
that, unless we are io drop completely 
out of the race for commercial airship 


Stanley C. Johnson, D.Sc., F.R.E.S. The 
little volumes average some 140 pages 
each, and should sell by thousands. 


In response to an invitation received 
from the French Air Attaché, the Council 
of the Royal Aeronautical Society have 
nominated the chairman (Lieut.-Col. M. 
O’Gorman) and the secretary to act as 
their representatives at the International 
Air Congress to be held in Paris in No- 
vember. At a meeting of students held 
at the Society’s offices on September 19, it 
was decided provisionally to hold meetings 
in the library at 7 p.m. on the second 
Thursday in each month. These meetings 
will be for students only, with a member 
of the Society in the chair, and at each 
a discussion will be inaugurated by the 
reading of a paper by a student. The 
papers will be adjudicated on by the 
Council at the end of the session, and the 
Pilcher Memorial Prize for Students 
awarded to the one which is considered to 
be the best. 


‘“ Iron Foundry Practice,” by G. J. 
Pitt (London : Cassell and Co., Ltd., 6s.), 
is a useful exposition of modern practice 
in iron founding. The author is teacher 
of the art in the Mechanical Enginering 
Section of the Sydney Technical College, 
Sydney, New South Wales, and his forty 
years’ experience there and in England 
have well fitted him as a competent in- 
structor. The volume well covers its sub- 
ject, dealing fully with all branches of the 
craft. | 


The British Engineering Standards 
Association has issued a British Standard 
Specification for Metallic Resistance 
Materials for Electrical Purposes No. 115- 
1921. For the purposes’ of this 
specification metallic resistance materials 
have been divided ints the follow- 
ing five classes: —A, B, C, D, E, 


work should proceed, even ‘though. on-s 
small scale. 
subscriptions to the fund. Contributions 
Royal Aeronautical Society, 7, Albemarle 
Street, W.1. = 
> 0 e&<.—__ 


LETTERS TO THE EDITOR. 


z Son ae aaa a 
WANDERING OF THE EARTH’S POLE— 
LONGITUDE IN TIME—BALANCES. 

. (106. Wandering of the Earth’s: Pole 
(166, p. 126].—The querist is correct in his | 


on the Earth, which is an alternative state- 
ment of the above heading, became an êt- 
cepted fact, and an international scheme fer 
its investigation was initiated. Eight 
specially designed observatories eventually 


entrusted for reduction to the Prussian 


Geodetic Imstitute at Potsdam, 
Association. 


for the International Geodetic 


the Association. 


4414 (1910, May 27). showing the motion of 


may be thus briefly described :— 
At the beginning of 1900 the North Pole 
of the axis of rotation 


direction towards 


longitude 40° 
the Greenwich meridian. 


It then proceeded 
anti-clockwise (looking down on the Earth’s - 


definitely a value of the resistivity of any 
type of. material, as. there are such a very 
large number of different makes of 
material. It is specified, however, that 
the value shall not differ from the value 
declared by the makers by more than 5 
per cent. As uniformity of resistance and 
dimension is a matter of considerable im- 
portance, the specification fixes limits for 
these. A-comprehensive list of standard 
sizes of wires, tapes, and sheets as in- 
cluded, and considerable advantage will 
result if all designers of apparatus in 
which resistance wire is used would em- 
ploy one or other of the standard sizes 
wherever possible. 


Official figures published by the Crema- 
tion Society of England show that since 
the opening of the crematorium at 
Woking in 1885 the number of cremations 
has increased from 663 in that year to 
2,031 in 1919. Manchester comes second 
after Golder’s Green, for the increase ôf 
cremations in that city has been from 58 
in 1885 to 235 in 1919. Among well- 
known men cremated recently have been 
Dr. Hicks, the late Bishop of Lincoln, 
Bishop Mitchinson, Canon Beeching, the 
Dean of Norwich, Lord Astor, and Lord 
Swinfen of Chertsey. Dr. Gore has 
always preached that'there is no serious 
Christian argument against the practice. 


its mean position in the direction 180° from 
Greenwich, having made a circuit of more 
than a revolution and a half. Almost a vom- 
plete revolution was made in the next twelve 
months, the Pole moving outwards to 15-t. im 
longitude 160 dez. E. Between 1903.0 end 
1905.5 it made exactly two revolutions, end- 
ing precisely at the point just described; but 
during this period u 
as 25 ft. from the mean position in longt- 
tude 66 deg. W. After 1905 the curve tumeg 
slightly inwards, and during the year 1 
the path of the Pole was essentially a circle, 
of radius 10 ft., but not centrically about 
the mean position. It then went outw 
again, and during the vears 1907; 1908, 19% 
the curve was a very regular, widemng 
spiral at a distance of nearly 35 ft. from 
the origin in the middle of the year 1909. 
This may give a sufficient idea of the 
general features of the ‘‘ Wandering’; 
if ‘‘ Busybody ° wishes he will find the com-. 
plete curve for the ten years reproduced 1 
the number of the Observatory Magazine tor 
July, 1910 (Taylor and Francis, Red aot 
Court, Fleet Street. Price 1ls.), with a brief . 
note on the subject. Observations Pre, 
liminary to this concerted work showed thet 
the Pole had been nearly 30 ft. from the 
mean position in 1890-1, and had turte 
inwards, so that there ‘had been little dis- 
placement from that origin in 1895. 
international scheme is still being carried o8, 
though some of the observatories have 
ceased to co-operate, and the latest repo 
from Potsdam states that the observations 
are fewer. The provisional results of i 
years 1912 to 1918 are given in Ast. Nac? 
No. 4,969, which it is not necessary ad 
describe beyond saying that, the Pole m 1b 
fivevcircuits in these six years, those 19 191 


The Council of the Royal Aeronautical 
Society have decided to establish a 


With the income 


such work to be embodied in-papers to be f 


ment have decided to suspend all werk on į- 
airships! and are making no provision for } 


supremacy, it is of importance that such | 


which was § 
then the headquarters of and the acting body į. 


Results have been published provisionaliy : 
year by year in the Astronomische Nachrich- |: 
fen, and finally in volumes as publications of $- 
Four such publications | 
were issued between 1903 and 1911, and a | 
diagram will be found. in Ast. Nach, Now §. 


he Pole had been as far i 


KN E mes 


2 


« 
“ 


- 


They therefore appeal for t 


should be forwarded to the Secretary, p 


information, for in the last decade of last § 
century the Variation of Latitude of places | 


he 


a 


took part in the work. and the observations, ]- 
which began at the end of the year 1899, were | 


‘the Pole in the ten years 1900 to 1910, which’ > 


of the Earth was 4@- 
about 5 ft. from its mean position in the. f 
West of 

to describe a somewhat irregular spiral curve fo 


surface), which opened out so that at the f 
beginning of 1902 the Pole was 10 it. from J 


: 


te 
a 
be 


= 


~ Oor. 7, 1921. - 
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and 1916 being of large amplitude, whilst in] and the total potential energy transmitted 


the other years it was mainly between 10 


` and 20 ft. from the mean position. 


Since 1911 the Variation of Latitude at 
Greenwich has been determined with a float- 


ing photogrepbic telescope at the Royal 


: Observatory. 


hough these observations at one 


. station only do not show readily the com. 
- pite motion of-the Pole, its ‘effect will be 


‘seen from the following fi 


es; extracted 


- from a recent Greenwich publication, of the 


. results of this work from 1911 to 1918, which 


ive the dgtes of maximum and minimum 


" latitude observed during the period, with the 


. be expressed in time, the numerical 


excess above or defect from the mean latitude 
in ‘hundredths of a second of are. A 
hundredth of a second corresponds to about a 
foot in the movement’ of the Pole :— 


Max. " . - Min. " 

l 1911.9 ee 22, aseo 1912.4 S 25 
1913.2 .. .18 1913.9 .. .19 
1914.5 .. .14 woes 1915.1 24 
1915.6 | 82 .... 19162. .. 27 
1916.7 25 .... 1917.2 .. .25 
1917.8 .. 19 n 1918.4 AT 


. 114].—This question 
recurs periodically, so that I have to say once 
more that. longitude j3 an angle, and af this 
uiva- 
lent is found by dividing by 15, whichever 
kind of time it may ‘be. This may seem a 
hard spying; but let us consider it'by con- 
ceiving the Earth surrounded by the celestial 
sphere, marked with its meridians or hour- 
circles. In the case “J. Y.” gives, the hour- 
circle, 12h. 38m. 42s., is over the meridian 
of Greenwich, and since the longitude of the 


Adelaide Observatory is 138° 55’, or 
9. 14m.- 20s. in time, the hour-circle 
(12h. 38m. 42s. + Qh. 14m. 20s. = 


2th. 53m. 2s.) ás over the meridian of Ade- 
laide, and that is the Sidereal Time there at 


the.same moment. On the other hand, the 
Mean Sun is on the meridian of Greenwich, 


and is therefore 138° 35’, or 9h. 14m. 20s. 
West of the meridian of-Adelaide. But, by 


-definition, local Mean Time is the hour-angle 


of the Mean Sun. Therefore, the local Mean 
Time at Adelaide is Sh. 14m. 20s., and in 


“both cases 9h. 14m. 20s. must be added to 
that of Greenwich, whether we are inquiring 


the difference of 
the places. . 

The clue to the puzzle, or apparent para- 
dox, is that the Mean Sun increases its Rignt 
Ascension during the interval occupied by 


Solar or Sidereal Time at 


. any celestial méridian in passing from Ade- 


r 


laide to Greenwich. No doubt the querist-is 
familiar with methods for converting Sidereal 
Time into Mean, and I suggest that he should 
* convert the above-given Sidereal Times at 
e two places, remembering, however, that 
the Sidereal Time at noon at Adelaide is less 
than Sidereal Time at noon at Greenwich by 
lm. Sis., which quantity is found by multi- 
plying 9.8565s. by the longitude in hours, 
® point occurs in another form in the 
| phs about time of transit of stars in 
the- onthly Astronomical Notes. These 
limes are to be increased or decreased by a 
certain amount if the place of observation ‘is 
tor West of Greenwich. This may seem 
o be going rather far afield from the original 
question, but I return to the primary answer, 


that longitude is an angie, . 
[peco [172, b. 126].—The increment 
ength of an elastic string by a given 


ae 1S proportional to the- whole length, 
“3 a pound weight hung at the end of a 


ay e string increases the length of 
the weight h 


ral alone, Is not this exactly analogous to 
w case of the twenty_Salter’s balances? 
togeth magine the twenty springs joined 
. rie to make an elastic string, the 
aa weight will’ increase the length 
oo of them by the same amount, 
mir o many of them there are. We 
Su ook at the matter another way. 
Pate & pound weight increases the 
When of the Spring of a balance by 1 inch. 
and th are joined together, as supposed, 
ok weight hung on the end, it will fall 

< spond; €s, and lose potential energy corre- 
i bak to that fall, which is transmitted to 
ances. If the 20 instruments were 
eaeh &parately and a pound weight hung on 
»@ch pound weight would fall 1 inch, 


a 


part of it by the same length as if |- 
ad been suspended by that small |. 


would be as much as in the other case, so 


| that it is the length of fall of the pound that 


makes its effect on the balances the same as 
that of 20 separate weights. I do not know 
whether the spring is compressed or extended 
in the action of this instrument; but the 
above holds in either case. : 

- ; l H. P. Hollis. 


VENUS—MIZAR—64-INCH REFLECTOR. 

[107.J—I have kept Venus under fairly con- 
stant observation since June with a 2-in. 
refractor, and lately with 64-in. reflector, 
but + with ` the 2-in. have seen nothing 


which might not have been illusion. With 
the 64-in., ‘however, I have on three 


occasions seen the so-called ‘‘spots”’ with 
some certainty. They were first seen on the 
morning of September 4, looking very like 
the seas in the Moon geen through dirty 


|-window glass, but the definition was very 


bad. Definition was better on the 6th, and 
the two sketches below (Fig. 1) were made 
independently of one another at about 5,30 
a.m. The markings were then watched at 
intervals to detect any motion. At 6.30 the 
V-shaped marking on the texminator had 
moved half-way across, only a small part 
remaining, and at 10 a.m. the other three 
dark patches had moved to the West, a dis- 
tance estimated at one-third of the planet’s 
visible diameter nearly. No markings were 
then visible near the East limb.” i 
On the morning of September 22, the spots 
were again seen, but were certainly different 
from those seen on the 6th, consisting chiefly 
of a large dark marking nearly central on the 
disc. e power was 160x in every case. 


Fig 2 


_§ e 24 A.M. 5-46 AM. e 
There is a small star in the “Mizar-Alcor 
group which I suspect of variability. 
Its position is shown in Fig. 2. My obser- 
vations are as follows :— 
ee 2.—Certainly visible, 14-in., power 
x 


August 5.—Invisible, 1j-in. refractor. 

August 8 —Barely visible, 2-in. achro. 

September 3 and 5.—Invisible, 64-in. reflec- 
ter. Other faint stars seen. 

September 21.—Just visible, 63-in. reflec- 
tor. 

Once previously.—Conspicuous, 6$-in. re- 
flector. I should be glad to know if this 
star is recognised as a variable. 

The 63-in. reflector above mentioned is my 
first success in making mirrors largér 
than 4}-in. It is mounted in wooden open- 
work frame on home-made equatorial stand, 
with waxed-paper circles. ese are suffi- 
ciently accurate to admit of finding objects 
with 160 x usually, certain with 35 x , and 
the stand and tube together are light enough 
to be carried about. I have not tried the 
mirror with higher powers than 240 under 
good conditions, but its performance with 
this power is good, as follows :— . 

Rigel (low “down in mist).—Companion 
easily held with direct vision, always 160x. 
© Aurige.—Companion held with 240x. 

ô Cygni.—Companion once held with 240x. 
» Orionis.—Cleanly divided, 240x. 

O 3 175 (near Castor) in contact.—Some- 
times divided, 240x. 

@- Orionis.—Six stars once seen: in mist. 

The Linne craterlet was visible as a tiny 
black spot with 240x, on September 22. The 
same telescope has given some very fine views 
of nebule, and shows plainly the rifts in 
the Andromeda nebula with 35x: two 
arallel on the N.W. side, and one on the 
.E., discontinuous. 

Woodford, Essex. J. H. J. 


THE PERSEIDS: 1921. 
[108.]—Observations of this shower were 
made from July 1-28 at Ashby; July 29- 
August 7 at Highgate (London); on August 


br a - 
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8 from the deck of a steamship crossing the 
North Sea from Harwich to the Hook of Hol. 
land; August 9-13 at Zweth, about 6 kile- 
metres S. of Delft, Holland. 

In July the weather was, on the whol, 
unfavourable, watches being kept on only five 
nights (July 1, 5, 9, 11, and 26), and on only 
two of these was the seeing good. In London 
watches were kept on two nights for short 
periods, but without result. On August a 
the air was splendidly clear, and meteors 
were very frequent. In 14 hr. watching, 
between 11 hr. and 13 hr. 30 min. G.M.T., 15 
meteors, were recorded, 11 of which were 
Perseids. Many were seen before the actual 
watch commenced, and doubtless many 
escaped detection owing to the smoke of the 
vessel, the funnel and the rigging, etc. The 
Perseids on this date were remarkable for 
their shortness and faintness, a large propor- 
tion being Srd-4th mag. .On August 9, at 
Zweth, meteors were found very scarce for 
the date. In 1 hr. 42 min. watching between 
9.45 and 11.30 (Amsterdam time), with excel- 
lent observing conditions, only 10 meteors 
were seen, including 6 Perseids. August 10 
brought weather practically precluding obser- 
vation. 

August 11 deserves special mention. Be- 
ginning at 10 hr. 15 min. (Amsterdam Mean 
Time) I found, within the next few minutes, 
although the sky was clear only in breaks, 
meteors arriving at at least 150-200 per hour. 
The greater part were Perseids, but there 
was also much activity from Andromeda. 
This watch lasted until 10 hr. 55 min., the 
sky being entirely overclouded most of the 
time. Resuming again at 11 hr. 12 min., 
when the sky, ough much improved, 
showed patches of “ mist,’’, observation was 
kept up until 14 hr. 30 min., with a break 
from.11 hr. 30 min.-39 min. The sky became 
better, so that by about 11 hr. 40 min. the 
seeing was excellent, remaining so until the 
end. With a view to determining the epoch 
of maximum as accurately as possible, 
“counts” were made at frequent intervals, 
only meteors of special interest being then 
recorded. 

In this second watch upwards of 209 meteors 
were seen, about 1 being Perseids. 
Altogether on August 11 some 340 shooting 
stars were seen (over 200 Perseids), 57 were 
registered (48 Perseids), 1 hr. 16 min. was 
consumed in recording paths and ‘‘ counts.” 
Had “counting ”’ alone been conducted, and 
the sky been clear throughout, at least 400 


meteors must have been seen by one observer. 


Out of. 39 Perseids whose magnitudes were 
noted, 26 were brighter than Ist mag., 
several being comparable only to Venus at her 
brightest. Scores of equally bright meteors 
were not recorded. Thus the display was not, 
only rich, but brilliant. The Perseids were 
of the usual swift, streak-leaving class, but 
hardly so swift as in former years, when 
“very swift” was the common and more 
accurate description. 

A curve drawn through points representing 
the hourly. rates worked out in, as nearly as 
possible, ten-minute intervals shows the . 
strength of the shower to have risen to nearly 
200 per hour at about 12.15 (A.M.T.). It 
then sank suddenly to about 75 per hour at 
half-past twelve, to rise to a maximum of 240 
at 13 hr. 50 min. (i.e., 12 hr. 50 min. 
G.M.T.). It then dropped rather quickly to 
130 at 13 hr. 30 min. (A.M.T.), to decline 
quite regularly and steadily to 40 at 14 hr. 
50 min., the end of the watch. The curve 
plotted from the ‘‘ counte ’’ shows the first, or 
subsidiary, maximum at a little before mid- 
night, the rest of the curve, however, being 
practically identical with that plotted from 
the ten-minute periods. But the ‘‘ counts”? 
in the earlier part of the watch up to about 
midnight were hardly frequent enough. It 
may be remarked here that it was not until 
about 14 hr. 20 min. that the first faint signs 
of dawn were noticed low down in E., but, 
even then, the slowly brightening sky made 
no sensible difference to the visibility of 
meteors l 

On August 12 it was evident that the 
shower had vory considerably decreas in 
richness, for in a watch of 32 min. between 
9.55 and 10.40 the hourly rate of Perseids 
was only 1.9. It is true that moonlight and 
light mist (obscured. stars. below 44 or 5 mag. 
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even overhead, but any meteors down to 3rd 
or 4th mag. could hardly have escaped detec- 
tion. On August 13 an hour of watching, 
with moonlight (stars to 44 mag. overhead), 
and occasional clouds, yielded 3 Perseids. 

After this, increasing moonlight and 
clouded skies caused the abandonment of the 
observations. | 3 

During the whole period (July-August 13) 
the watches totalled 11 hr. ; 280 shooting stars 
were seen (about 250 Perseids), 96 were 
mapped, 69 of these being Perseids. ~~ 

Radiants Determined. 

August 8.—41°+57°, 11 meteors. Short; 
swift; streaks. Perseids. 

August 9.—45°+57°, 5 meteors. Brightish ; 
rather short; swift; streaks. Perseids. 

August 11.—46°+583°, 45 meteors. Bright ; 
swift; streaks. Perseids. 

The radiants on August 8 and 11 were well 
defined, and on August 9 diffuse, but still 
fairly well marked. 

Minor Showers. . 

There were a fair number of y Androme- 
dids and «u Perseids on August 11. The 33 
Cygnids were also represented in August, 
while there was activity from Cepheus and 
Draco. 

The most interesting meteor shot from 
3450+250 to 5364°+18° at 14 hr. 11 min. on 
August 11. It was more brilliant than Venus 
at her brightest, and left a dense streak for 
two minutes, which drifted gradually down- 
wards along the line (B—a) Pegasi, and 
finally vanished a degree or two above a. It 
was recorded as a u Perseid, but may really 
have been a true Perseid. A. King. 

Ashby, Scunthorpe, Lincs, Oct. 1, 1921. 


THE WEATHER. 

[109. ]—Rainfall ab Hawkenbury, Tunbridge 
Wells, in September amounted to 0.92 in., 
falling on six days. The greatest fall in 
twenty-four hours was 0.70 in. on the 11th. 
Temperature varied from a maximum of 81° 
in the shade on the 9th to a minimum of 44° 
on the 16th. Readers of “Ours” may be 
interested to know that I have now returned 
to take personal charge of my old rainfall 
station at Hawkenbury, which I started 
twelve years ago (January, 1909), and which 
a friend has kindly kept going for me ever 
since. I shall now be able to give particular 
notes of storms in this interesting district, 
and whilst still giving results of my other 
stations in tabular form, shall always devote 
some special separate remarks to this station 
at Tunbridge Wells. 

The most remarkable ‘‘ happening” here 
during September was the ‘‘ whirlwind ” 
which accompanied the thunderstorm dis- 
turbances on the night of the 11th-12th, when 
trees were uprooted and hoardings blown 
down, and considerable other damage done. 
Mr.’ Robertson’s general forecast for October 
foreshadows generally fair weather, with a 
‘break to unsettled conditions about 6th to 
9th, then generally fair again, but slightly 
variable as we approach the 20th, when the 
gale period already mentioned will APPO 
culminating about 22nd to 24th, and short 
cold snap following. 

D. W. Horner, F.R. Met.Soc. 

Hawkenbury, Tunbridge Wells, 

October 1, 1921. 


MICROSCOPICAL: A GOOD BULL’S-EYB 
CONDENSER. 


[110.]—Recently I have substituted for the 
orthodox bull’s-eye the field lens of a B. 
capped large ocular. I tried a x 5 lens of 
a 23.2 Huyzhenian, and also a x7 Holos. 
ocular, both withesatisfactory results, but the 
B. field lens was the most efficient.-I got 
over the difficulty of mounting them by plac- 
ing the top part of cach between the jaws of 
a ‘barrel clip, and running that along the 
sliding bar of the stand which serves to 
carry my light, filters, etc. It was then an 
easy matter to focus each so as to get a sharp 
image of the edge of the flame of a Beck lamp 
on the mirror, and when this was done, 
among other successes, I resolved A. pellu- 
cida neatly with a Baker 1/12-in. 0.i. Achro. 
Mr. Coles, in ‘‘ Critical Microscopy,” says: 
“ By far the best, and certainly the cheapest, 
bull’s-eye condenser that I have ever used is 
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the field lens of an ordinary No. 2 eyepiece, 
which, as I believe, has a focal length of 
about 2 in. Mr. Nelson suggested it to me, 
and the amount of light it passes is quite 
extraordinary. It is small and thin, and 
absorbs much less light than the large, thick 
condensers, and it can be easily fitted to the 
lamp.” J. B. G. 


USEFUL OCCUPATION FOR DORMANT 
ENTERPRISE AND. LABOUR—FRESH 
METEOROLOGICAL INVESTIGATION 
—SEPTEMBER, 1921 — BETELGEUSE— 
“SUMMER TIME.” 


[111.]—I was pleased to see by the report 
of the British Association meeting which 
appeared in THE ENGLISH MECHANIC dated 
September 16 that the development of water 
power received some consideration. It is in- 
teresting to note also that the matter has 
been more closely looked into during the 
past decade. Evidently the “E.M.” has 
exercised some persuasive influence in the 
case. Let it so continue. May the day 


‘quickly arrive when all the artificial lighting 


and heating, and most of the transport power 
required in this island, shall be .primarily 
chargeable to Jupiter Pluvius and the Moon! 


‘Let the horrible occupation of coal mining— 


except for export (7)—be relegated to the 
limbo of barbarisms. 

There is another matter pertaining to 
public comfort crying for attention, and just 
now, when “ unemployment” bids fair to 
totally eclipse every other social trouble, it 
might well be brought to the fore. Such a 
remedy as making new roads leading from 
anywhere to nowhere in particular seems too 
desperate. But the carriage-way of many, 
if not all, the roads into and out of London is 
now fairly well faced with ‘‘tarmac.’’ And 
the side-walks—the portions especially re- 
served for pedestrians—are in many cases so 
abominable as to beggar description. Fre- 
quently, however, no side-walks are to be 
found, and the lot of a pedestrian after night- 
fall is far from enviable. Here, then, is 
plenty of work for public comfort and utility 
calling on a portion of the ‘“‘ unemployed.” 

I have found the little absorption device 


‘mentioned in my last very instructive when 


set alongside an atmometer. I think it 
deserves to be named Hygropinometer (to be 
presently contracted into ’Pinometer). So 
far as we dwellers within a few hundred feet 
of sea-level are concerned, rain might be re- 
garded as an exotic. We are more closely 
concerned with the state of the atmosphere 
about us. Two small glass cylinders pro- 
tected from rain and sunshine are set along- 
side on a bracket in the garden. Equal 
quantities by weight—st:ong sulphuric acid 
in one, water in the other—are exposed daily, 
and the gain of the first by absorption com- 
pared with the loss of the other by evapora- 
tion. So far as I have pursued this investi- 
gation, the daily gain is in excess of the Joss, 
and it has varied between 20.5 and 47 units. 
Loss by evaporation has ranged from 11 to 
25.5 units per day. Now, we have a variety 
of substances which will absorb moisture 
from the atmosphere, but sulphuric acid 
seems best for the above purpose of compari- 
son, as it is easy to make the surface exposed 
the same size as that of water so treated. 

As will be seen below, the humidity of the 
atmosphere so determined has been pretty 
high here during September. I was induced 
to so investigate the matter by noting the 
following :—There is a liberal supply of trees 
about here of the white poplar, plane, ash, 
and linden variety. In July the leaves were 
falling so freely from these that if a check 
had not come into operation the trees should 
have been bare a month ago; whereas, on 
the contrary, some of them now look as fresh 
as in June. There has been no great amount 
of rain to occasion the change, so it seems to 
me moisture absorbed from the atmosphere is 
largely accountable. For with regard to 
September just past, here the great bulk of 
its rain fell in about ten hours, embracing 
the night of the lith and ensuing early 
morning. The gauge caught 1.72 in. There 
was some rain on seven other days, and the 
month’s total came up to 2.16 in. This is 
just sufficient to make September look 
“ wet’’—-om paper—as the average of thir- 
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teen recent years is 2.15 in. here. However, 


tested by practical experience, the month.has 
been one of the best. 


and, so -viewed, the month appears—moist, 
at any rate. The lowest ‘‘ grass” tempera- 
ture—37.5 deg.—was read on the morning of 


September 29; the mean of. the month was 


62 deg. ; and 28 in. below the garden surfgce 
there was a decline from 60 to 58 deg. Dew 
was strongly in evidence in the early morm- 
ings of the last week. E 

I saw Betel 
conditions about 4h. 30m. some three mor- 
ings ago. The magnitude appeared identical 
with that of Rige. 

Now that a period is about to be set to 
the operation of that—I was about to write 
“ disgusting nonsense,” Mbut perhaps I had 

r say “intellectual development,” 
known as ‘“‘ Summer Time,’ what practical 
benefit has reached civilised humanity 
through its adoption? That is to say, 


how much better off is the world now, — 


mentally or morally, than it was ten years 
ago? have nevér, altered my wateh to 
“ Summer Time,” yet F have managed to get 


along as well as ever. 
William Godden. 


Richmond Avenue, Willesden. 
THE EINSTEIN THEORY—PROFESSOR 
'MICHBLSON’S INTERFEROMETER. 

(112.]—I have been a regular subscriber to 
THE ENGLISH ‘MECHANIC for peak dag 
years. I read the journal every week, per- 
haps with more interest and profit than is 
obtained from any other periodical that comes 
to my desk. There is no other journal like it. 


The original articles and quoted papers are | 


chosen with remarkable insight into their 
applicability to the work of a scientific 
mechanic or of a mechanical scientist. The 


volumes are all preserved.. They aro a mie © 


of valuable information. | 
Of course, I have recently noticed the 
articles and queries relating to the Einstein 
Theory of Relativity and to the Michelson: 
Morley Experiment on Ether Drift. To some 
of your correspondents this experiment seems 
out of reach and intangible, or even 
mysterious. The experiments were all made 
here at the Case School of Applied Science, 
Cleveland, Ohio, and your journal has been 


coming direotly to us since before the first 


of the experiments. Thus the connection 
with the reality is very simple and direct. 
Various aspects of the theory of relativity 
have been lucidly discussed from the- pomt 
of view of your readers, and the theory of 
tho Michelson-Morley experiment has been 


sufficiently given by Mr. Sellers and others. | 


The full theory, of course, may be found 1 
any book on the theory of light. I take it 
that your readers have been more intereste 
in the mechanism of the experiment and in 
the apparatus itself. ' 
you three photographs with brief explana- 
tions. f 


The theory of light as it has been developed 


within the last hundred years, on the sup- 
position that light is a wave motion in a 
all-pervading ether, has assumed that the 
ether is stationary, and that bodies like the 
Earth pass through it fréely. 


stationary ether would appear to move past 
an observer on the Earth with a lesser oF 
greater velocity according as the Earth 18 
moving in the same or in the-opposite direc 
tion. The velocity of the motion of ' 
Earth is so very small compared with that 0 
light that the effect is exceedingly minnie, 
Prof. Michelson invented an apparatus calle 
the “ Interferometer,” which is capable ° 
detecting very minute changes in the velocity 
of light, and he proposed that it might be 
applied to test this prediction of theory., 
The first experiment was performed M 
Cleveland in 1887. The interferometer. m 
mounted in a horizontal plane on a block ? 
stone five feet square. In order that the 
line of sight may- be turned to various 
azimuths without disturbing the very sic 
tive optical parts, Michelson and Morey 
adopted the efficient expedient of floating 
this Stone-in-a_circular trough 


of mercury: 


I got by absorption | 
the equivalent to 4.5 in. of water, and lost ' 
by evaporation 1.87 in. during September, 


in good atmospheric ` 


I am therefore sending 


A phenomenon - 
such as @ procession of light waves in We 
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.of the 1887 experiment. 


The results showed no drifting of the ether 
that. could be detected with the apparatus, 
though it was presumed to be amply sensitive. 

Lord Kelvin developed fully the theory of 
the ether and its relation to matter, and in 
1900, in conversation with Prof. Morley and 
the writer, he remarked that ‘‘the only cloud 
in a clear ” of his theory was the result 
He suggested that 
it would: be worth while to repeat the experi- 
ment with a larger apparatus. This was 
undertaken in our laboratory, and a frame- 
work of structural steel fourteen-feet square 
was substituted for the stone block previously 
‘used. This. framework is shown in photo- 


' graph 1,-and photograph 2 shows the appara- 


tus with the optical parte in position. The 
source oi light is a bicycle acetylene lamp, 


which is shown at the right, while the 
observing telescópe is at the left. The light 


v oe 


from the source falls upon the diagonal half- 
silvered mirror which is at the centre of the 


apparatus. This mirror i$ so thinly silvered 


that only about half of the light-is reflected, | the apparatus shown in these 
~ while the other half passes straight throu 
the mirror. -These two -portions of the tight writer, 


are made to travel 
each other to 
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path of 224 feet in one direction is ézxacily | 
equal to the number of waves of light in the 
path at right angles to this.. If the apparatus 
is rotated through 90° the directions of these 
two paths will have heen interchanged, and 
any effect of ether drift upon the velocity 
of light which had previously taken place 
along one arm will. now be effective along 
the other arm, and the equality of the wave 
lengths in the two paths will have. been dis- 
turbed. Inasmuch as the direction of ether 
drift is wholly unknown, it. is necessary to 
make observations, not at two- points only, 
but at many points around the circle; in the 
actual experiments readings are made at six- 
teen equidistant points. If there is any 
effect of the drift it will be found that the 
velocity.in some one direction will be dif- 
ferent from that in other directions, and that 
the effect will be periodic in each half-revolu- 


FIG. 3.—PROFESSOR MICHELSON'S “INTERFEROMETER.” = > > > 


{tion as the apparatus is revolved on ‘the 
mercury float. | 


The second experiments were made with. 
pictures in 


h| 1904 and 1905 by Prof. Morley and the 


and ‘the publication of the results was 


pai at right angles to | considered as conclusive evidence that the 
full-silvered mirrors, from į expected effect of a stationary ether was not 


which the beams are reflected back to the! present. Einstein’s.effọrțs were then directed 


central diagonal mirror in such a way as to 


to the development of a consistent theory to 


- Again, with expressions of my appreciation 


produce interference pheromena which willj}account for various physical phenomena 
clearly indicate any changes in the velocity | without the assumption of the ether. Since 
of light in either path. In order to increase | the details of the experiment have become 
the sensitiveness of the apparatus, the light | of such importance, it has been thought. 
is arranged to go sixteen times, back and | worth while to repeat the observations at a 


forth, across each arm, which is fourteen ; high altitude in order to determine whether 


feet long. Thus the light which is subjected | distance above the Earth would, alter any of 
to the effeot of the ether drift traverses a|the phenomena, and also it was thought desir. 
path of 224 feet. While the apparatus is] able to make certain tests regarding the effects 
stationary it is possible to adjust the mirrors | of magnetism and of radiant heat upon the 
so that the number of waves of light in the apparatus. For these reasons the interfero- 


oe 
. ° 
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meter has been remounted at the Mout 
Wilson Solar Observatory in Southern Cali- 
fornia. Observations were begun in April 
of, the present year and are to be continued | 
in November. Photograph 3 shows the form 
of the interferometer as it has been used in 
this present year. _The framework is-. 
covered with thick cork plates to protect it 
from radiant heat. Radical changes in the 
results are not expected, but some remaining 
uncertainties may be cleared up. ~ 
of THE EnouisH Mercuanic, and with best 
wishes for your continued success along the 
lines which have proved so helpful - -` 
| Dayton C.. Maller, 
. _. Professor’ of Physics. 
Department of Mines, =. > 
Case School “of Applied Science, ~ 
Cleveland, Ohiv, Sept. 16. `.. 


a ee ee eee 


RRT N RDNS 


ep a enna “Michele © 
-P.S.—Abt the time of the original Mi 7 
son and Morley ” experiment 1887, Professor 
Michelson was Professor of Physics © iaid, 
School of Applied Science 1m’ formed. — 
Ohio, where’ the experiment was Per” inco 
Professor Michelson -for many yee Physics- 
has been Head of the Department second 
of the University of Chicago. The se 
and more conclusive experiments WT 190, 
after Michelson’s departure, in 1904 aa M. 

by Morley and Miller. D. 9: 


——_—_—__>20e<-——_ a. 

The U.S.A. Bureau of Standards bas Ey 
fected a spectroscopic analysis of gi ck of gold 
electric sparks jumping from one sti i a dif- 
to another are photographed throug” titi m 
fraction grating; the most minute. quë the 
of the baser metals are revealed, a? mints 
highest grade of the San .F rancisco to be 
known as “1000; finé gold,” is shown”. 
but 99.997)pure. re cots: 


. 


A 


stg ve 


or: 7,192. 
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REPLIES TO QUERIES. This is not, 
agi : Q Many spring waters are' very ‘‘hard,’’ and 
` [148] -SUSTAINING WEIGHT.—I wish to 
thank Mr. D. J. Smith for offering. on p. 114, 

to help mo out of my difficulty. The distance 
for the object to be suspended is 6 ft. from 
nozzle of jet. W. H. Hill. 


' N6. HCHEMISTRY.—I am now using as 
the. fuel for a hand-lamp a mixture of nine 
parts of methylated- spirit to one of turpen- 
tine. This gives a fairly bright yellow smoke- 
less.flanie, and it answers my purpose much 
better fhan a carried candle or petroleum 
lamp.’ It is possible to move about with it 
far more briskly than with either of the two; 
there is.no smoke, but a faint and agreeable 
smell, and the flame holds tenaciously to a 
cotton wick. But it certainly deposits ‘‘ lamp- 
_ black”? on a cool metallic plate pressed into 
it, and I fail to see why any luminous flame 
should not do so. I have no doubt a bit of 
camphor. dissolved in the spirit would do as 
well. as ‘tarps. = William Godden. 
“Bighmond; Avenue, Willesden. 
eS NE HYEAST.—To - 
sippi 
post 


washing purposes ‘‘soft” 


poses tie rainwater would have to be well 
filtered as a start. It.could then be “ hard- 
ened” up by well stirring with lime, but this 
must be done carefully, or you will overdo it, 
and the water will be -useless for domestic 
purposes and dangerous to drink in any quan- 
tity: ‘f raw.” If you 
with, it would be better for you. to send a 
simple of tho spring water you wish to match, 


cialising in water treatment, -such as Messrs. 
Kennicott, of Wolverhampton,“ England. 
These firms are mostly engaged in softening 
water, removing what you wish to add, but 
would no doubt help you to treat your water 


f o David J. Smith. 
{172.}+-BALANCE.—This query reminds me 
of a somewhat similar -case which actually 


\ keep up a regular 
quite easy if you are in reach of 
‘facilities, and I expect your house is 


500 Ib. He duly came along and said that. he 
had done so and the job was satisfactory. I 
went to verify the test, and found that he had 
two pressure gauges fixed to 


not-sœ remote but that you can get letters 


a! 


delivered: Write to the nearest yeast mer- 
chants, nd they will arrange to send you an 
ounce on two by post every week, or any other 
quantity desired. This is far better than try- 


plained that he Ead. not got a 500lb. gauge, 
so pumped up until he got 350 on one gauge 
and 150 Ib. on the other! David J. Smith. 


0172.}-BALANCE.—I think the apparent 


in Nor pton Street, Clerkenwell, E.C., | anomaly may be explained by 
in Northam ot, eA, I plained ‘by the loss of 
would-n ‘doubt do this for you. position. Let us suppose that in- order to 
| David J. Smith. panes -tho tal of the barge to indi- 
> W ae . x | oate one pound the weight ‘has - fallen 
NSIGYEAST.—For baking, distillery | one inch. If there are 20 -balances one 


to indicate eac 
have fallen 20 inches. Take the balances 
separately; each will fall one inch to indicate 
the one pound. The fall of 20 weights. one 
inch each is the same as one weight falling 
20 inches, and the force required to lift one 
pound 20 inches is equivalent to that required 
to lift 20 pounds one inch. ~ Saepe. 


above the eter: in order to cause the 20 dials 


, and ‘Is :mixed with the dough, and the same 


often found it very seriously contaminated | ttia 
o : ) will indicate a load of 1-:lb. because that is 
the force acting.on it. If twenty such balances 
were tied in a bunch, then a load of 20 lbs. 
would have to be applied to their hooks, also tied 
together, so that each may show a weight of 
1 tb. The total elongation .of twenty balance- 
springs in the first case will be twenty times 
that of any single spring. Exactly the same 


suitable circumstances. F. 


string. If the weight be 20 lbs., then at every 
section òf the string thore is a force of 20 lbs. 
acting downwards, and if we out the string 
at twenty places and inserted spring balances 
each would. register a pull of 20 lbs. If now 
we supported the weight by twenty strings the 
pull on each would only be 1 lb. R.-D. 


[173. -VACUUM FLASKS.—There is,. or 
shortly will be, on the market a flask with a 
mètal container which is stated to be un- 
affected by any fluid likely to be put in it, and 
which will be quite unbreakable. ‘Also, the 
glass having been eliminated, a much more 
perfect joint can bo made and a higher and 
more permanent vacuum carried. One of 
these might suit the requirements of 
“F. J. E. 8S”, David J. Smith. 


{173.}—-VACUUM. FLASKS.—The thinner 
the glass and the more uniform its thickness 
the less chance there is of breaking it by sud- 


péteha.sand cut- pieces to a near fit 
interiod of the upper and lower jaws: Put it 
‘in hot Water for a second or two to soften it, 
spredt over the gum, replace the case of 
teeth, ind bite hard, to force the guttapercha 
nto: the hollows-of the case. Trim off the 
ges that ‘get outside, and let the gutta- 
percha ih rden. It needs a little practice, but 
‘satisfaction increases each time it is tried. 
) Kappa. 


 169.--RAINWATER.—If 
_ 2e used for drinking it should be collected as 
-7 clean as possible, allowed to settle, and then 
. Tim through a clean cioth strainer into a 
clean tank. There it should be mixed with 
clean quicklime, a few grains toa gallon and 
aso a few grains of permanganate of lime. 
It must then settle and be carefully distilled. 
and after that carefully filtered through a well 
ept silicated carbon filter. The quality of 
rainwater depends a good deal on the catch- 
ite area. Roofs of houses are often very 
thy--birds, insects, and vermin all con- 
: fammate it. I have analysed many samples 
of rainwater and found them very filthy. I 
‘Must advise very great care before drinking 
Tanwater, because much harm has often 
sie from drinking dirty, contaminated 
; naa and rainwater is by no means clean, in 
“woul ne at least. I doubt whether it 
e wise to use distilled water for 
peer domestic drinking for long, because 
i Mtains no mineral, and I would therefore 
atia the advisability of adding five or six 
Tepa of good, freshly-burnt quicklime to 
e gallon before filtering. This would soon 
able ronie acid from the air under favour- 
mater epo stances. There are some go 
"would etc., in daily use on board ship. It 
ve be worth while to inquire about them. | all the trouble will cease. 4 -> i 
SAA eS a E F..G, Ansell. E. J. Simmonds. 
<_< \ ~ p - N í : 


. -Gerrards Cross, Bucks. 
2 . 3 ee n, S Pees a 
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Le 


‘ 


rainwater must 


is more easily cracked than a thin glass beaker 
when hot water is suddenly poured into it, 
owing to the more rapid equalisation of heat, 
and therefore also of expansion of the glass, in 
the latter case than in the former, A Thermos 
flask should always be rinsed out ‘with a little 
eL ne liquid it is to contain before being 
ed. . . R.-D. 


[173.]-—VACUUM FLASKS.—I had two 
flasks break in the samo way as querist, but 
on consideration came to the conclusion that 
it was caused by pressure. The air in contact 
with hot contents of flask expands, and having 
no outlet (because of tight-fitting cork) bursts 
the glass container. I have quite obviated 
this defect by cutting a small slit down the 
side of cork, ‘which, although not largo enough 
to-cause leakage of the liquid, allows the 
heated air to escape. The stores are quite 
right: the thinner the glass the less is the 
likelihood of cracking from quick changes of 
temperature. In my case the flasks are filled 
with boiling liquid -right away without 
damage. If querist will-take above precaution 


` 
~ 


a 
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(169. -RAINWATER.—-This A not cleat. | 
are by no means ideal for use with soap. For 


l 3 rater is generally 
preferred in this country. For drinking pur- 


have any quantity to deal 


also a samplo of the rainwater, to firms spe- 


‘oil paint if only applied after, a “few 


if the quantity is large enough to warrant it.. 


happened a good many years ago. A man was 
told off to test a cylinder hydraulically. to]. 


the job, one read- 


ing to 350 lb. and the other to 150 lb. He ex- 


tights Yet I find on new 


one pound the weight will 


wheels? 
'{172.J—BALANCE.—Bach Salter’s balance 


effect occurs when a weight is supported by a. 


actions, 
C. M. 


denly pouring in hot liquids. A thick tumbler | 


‘the disclosúrë of the “secret.” 


QUERIES. 


[174.]-—SPUR AND WORM GEAR—L 
have a Tn, screw-cutting, self-acting, power: - 
driven lathe I want to utilise for cutting spur 
and worm gear within its limits, I should 
value hints as to the best attachments ty fit up 
both for dividing and cutting the teeth so as- 
to turn out the most reliable work of the kind. 
—N. N P. N. l i , 


C [175.}—WOOD PULP. BOARDS.—How are: 


artists’ -wood pulp boards rendered rigid and 
non-absorbent? ‘There is, I believe, a solution. 
used which will not injure delicate cue in. 

ays. 
Can any reader give the composition of such? 
—Large Card Printer.. 


‘176. ]}-DIFFERENTIAL .GEARING. — 


Can any reader éxplain the method of obtain- 
ing the wheels used for indexing on universal 
milling ` machines ?—Soko. 
[177.]-GREASE.—I want a good recipe 
for grease for tooth and also for rope’ gear, 
that necd not be applied every day, or else. 
the rope slips are spoiled. I have tried many, 
but all fail—A. K. - S i 


[178.]-VALVE SEATINGS.—It is often ad- 


vised in text-books to make valve seatings only. . 


one-thirty-second or one-sixteenth of an inc 
wide, as a narrow seating is more easily kept 
engines of good make 
valve seatings full three-sixteenths of an inch. 
wide, Why is this?--E. Gibbs. 


[179:]-MOON DIAL.—How is a moon dial, 
constructed? I have seen somewhere that there 
is a dial at Cambridge which acts as a moon 
dial when the age of the moon is known. Can 
any reader describe it or others? I am fairly 
well up in dialling and research.—Ladis. 


[180.]—THRUST OF BEVELS.—How can 
I find the amount of end thrust resulting from 
the- transmission of power through bevel 
Is there any formula ?—Extra. 


[181.]--RUBBER.—Is there anything that 


will resist tho destructive action of petrol on- 


‘sheet rubber?—F. Manning, | 


[182.j-SLOW RETURNING SPRING 
JOINT —How is this managed? I have seen 
it in action on cameras. By turning anut the 
shutter is made to return at a very slow rate. 
T have tried to copy the action, but the shutter 


returns too quickly or not at all,—Frustrated. 


{183.}—COIL.—Can ‘anyone tell me how to 
calculate the winding of a coil for a shunt- 
wound solenoid to raise 3 Ib. a height of 1 in. ? 
Voltage 400, for intermittent. work; one 
minute out of every three—C. G. S. 


[184.]| -CUTTER.—What is the best shape 
for a cutter for finishing cut to bore a‘cylinder 
from 13 in. upwards? Cutter between centres > 
work bolted to table.—-M. Wilson. . 


18y1-MELODIC COUPLER. — I am 
bublding a small two-manual and pedal 


chamber òrgan, lower manual Great, upper 
manual Sole. How can I add a Solo Melody 
to Great coupler? I can, if necessary, work - 
the coupler by pneumatic action, if 26 wind is 
strong enough, as I have large bellows, and alf- | 
ons, including pedal, are mechanical.— 


(186. -REVOLVER.—How can I reduce ` 
the pull of a Smith and Wesson revolver, .45 
calibre, also of an. ordinary single-barretl: 


pistol ?—Country Smith. — . 
(187.}-MUSICAL _KITES.—Can_ anyone 


describe the making of the musical kites made 
by the Chinese and Japanese, which when 
sailing through the air emit whistling and: | 
other musical sounds ?—Showman. 


[188.]—BEARING.—Can anyone suggest a 
good steady bearing for turning 2-in, steel 
bars 7 ft. long to 4 in. taper? I have tried all 
ordinary bearings, but cannot get on.—R. 
Souter. l | 


[189.|—-SHORT SHAVING.—Why is it that 
a shaving never measures the same length as 
the piece of wood from which it is cut, and 
the thinner the shaving the greater the shorten- 
ing? In our shop an old hand has just cut a- 
thin shaving from a piece of wood 35 ft. -long- 
which is fully 2 in. skort, and a thiok shaving- 
from the same piece of wood which is an, inch - 
short. Beer is suggested as a ar hae tricks 
or -what ?2—Joiner. 


- 


e een a 


-.of the motor could be effected. 


-of this arrangement. 
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[190..J—AUTUMNAL TWILIGHT.—What ANSWERS TO CORRESPONDENTS 


1s the cause of the real or apparent decrease 


- of the duration of twilight during the months 


of September and October, as compared with 
that during the other months of the year ?— 


' . Kappa. 


[191.}—-MOTOR  CUT-OUT.—A line of 
shafting jn a workroom is driven by a 3-h.p., 


..200-volt d.c., shunt/wound motor, and from a 


. pulley on shafting a belt carried through an 


- opening in, the wall transmits power to drive 


machinery in an adjoining room. To enable 
the operators in the latter room to stop the 


. motor in case of emergency an arrangement 


was fitted which, by means of a push-button 


switch (from which wires were led and con- 
„nected. to the terminals of the solenoid of the 


“‘motor starter no-volt relcase ”), the stopping 
This arrange- 
ment worked very well at first, but after a 
time it would only act after the push had been 
- pressed a few times. Now it will not stop the 


‘motor at all. I should be glad if any electrical 


reader would kindly explain the probable 
causo of the trouble and advise what to do. 
. Also give a brief description of the working 

I have examined the 
is in ‘working order.— 


‘push-switch, which 


: Scotia. 


{192.}—-PLANETS — PROPORTIONALITY 
IN MASS, ETC.—Some years ago attention 
‘was drawn to the measure of proportionality 
-which occurs between the inner and the outer 
groups of planets in the elements of mass and 
mean distance. Thus in mass: Mars, Jupiter, 
Mercury, Saturn, and Earth, Neptune, Venus, 
‘Uranus; while in the element of mean dis- 
tance from the Sun: Mercury, Jupiter, Venus, 
Saturn, and Mars, Neptune, Earth, Uranus. 
‘Other calculations were given which seemed 
conclusively to indicate- that the masses and 
mean distances of the two groups are relative 
to each other. I shall be pleased if Mr. Hollis. 
-or any other astronomical contributors, will 
state briefly what is the cause of these apparent 
relations.—Beta. 


(193. DAVON OPTICAL APPLIANCES. 
—I should be glad to exchange experiencos 
with any render who has used the “ Davon” 
optical appliances. I havo a full set, and in 
the main I am satisfied with them, except the 
super-microscope, with which I have not been 
successful.—Micro. 


(194. —METALWORK OF SUNDIAL.— 
As an artist and all-round craftsman, -I get 
many strange requests. At the moment I have 
‘been asked to make the metalwork of a sun- 
«lial. There is no business at the present time, 
or this request I should refuse; as it 1s, I must 
do my best if I can obtain detail for engrav- 
ing and angle of gnomon. Very grateful for 
any advice—An Old Subscriber since, 1888. 


(195.+-WHAT WILL HAPPEN ?—Given a 


small vessel built of wood, ‘specific gravity of 
entire ship 40 lb. per cu. ft., hold 10 ft. wide, 
and 10 ft. deep to underside of deck, which is 
3 ft. above load-line. Cargo of iron, which is 
so stored that it occupies 4 ft. of bottom of 
thold, brings vessel to nearly load-line; 95 per 


-cent. of balance of hold is packed with empty- 


5-gal. petrol tins, weighing 5- 1b. each, which 
brings vessel exactly to load-line. The: vessel 
goes to sea, springs leak, and is without pumps 
-or other method of freeing hold from water. 
>What will happen ?—Nonplussed. 


[195.}+-ACETYLENE TORCH.—No doubt 
“Mr. David J. Smith noted Messrs. Allen Liver- 


. sidge’s reply to 139 on p. 125. The inquirer 


-suggests that a dissolved acetylene blow-lamp 
-might be fitted as an auxiliary to. the pilot on 
a White steam car to heat up the paraffin 
vaporiscr while the pilot is having its pre- 
‘liminary warming up. Is this feasible? It 
“would save at least five minutes in getting 
-gteam up, and perhaps more, if the blow-lamp 
could be large enough to tackle the generator 
.as well as the vaporiser.—Steamer. 


{197._--CONSTIPATION.—Wiil any reader 
kindly tell me how to cure chronic constipa- 
tion? I have suffered for some years. I am 
-told it is caused by inflammation of the lower 
bowel. Is there a special diet for this?—A. M. 


[198.] — EQUATORIAL REFLECTOR.— 
Will any reader pleaso tell me the most suit- 
able powers for a 6ł-in.. equatorial reflector? 
“Would it be dangerous to look at the sun with 
it with a dark glass but no diagonal? I heard 
recently of someone making a telescope’ from 
a magic lantern condenser and a microscope 
eyepiece. Would this succeed? The star 
Alcor was oalled the “test.” Could it not 
mean the test for bad. not good, eyesight— 
i.e., when a man could not see it his eyes 
“were bad?—A. R. King-Farlow. 


ha ME er ee ae ee 


The follewing are the initials, ete., of letters to 
hand up to Tuesday, 3 p.m., October 4, and un- 
acknowledged elsewhere :— 


OWEN LINLEY.—Laggan—Tinker—Edward M. Nelson 
—Kedux—A. M. Johneton—B. Salt—R. M. Jack- 
son. 


ASAPH.—No. 
J. R. Moss.—Thanks; no. 
CAPT. S. T.—We fear not. 2. Yes. 


ORRERY.—From Lord Orrery, for whom one was first 
made. 


VOLENS.—Metathesis means the transposition of 
letters. 


R. D.—Simply because thoee sizes of bricks have 
been found most convenient. 


DRAPER.—The only thing we can suggest is an ordi- 
nary embossing press. That will do them at the 
rate of a dozen a minute or more 2 


H. K.—Tack several superimposed sheets on the | 


faceplate of your lathe, and cut the circles with 
the long corner of a side chisel sharpened keenly. 


B. W.—All about “ Californian Bees” was given 
on p. 105 of our issue of September 19, 1919, and 
p. 119 of that of September 26, 1919, as we have 
several times since reminded other inquirers in 
this column. 


Lux.—We have never used them, but you might 
try the German ‘‘stone”’ soles. They are said to 
be durable, give a safe foothold, and to be made 
of quartz, sand, and waterproof glue spread over 
the leather soles. ` 


GEARING.—We do not like your arrangement of 
levers; there would be too much back-lash. A 
hand wheel and square-threaded screw would be 
better. Or, instead of a hand-wheel, you might 

. try a wheel turned by a pinion and winch-handle. 


ToKkyo.—Litharge and glycerine made into a stiff 
paste might do. It sets in a few hours. But we 
should think you would find ebonite the best 
material. It can be had in sheets of any thickness. 
moulds and works easily if warmed, and keeps its 
polish well. 


CUM GRANO.—No! Some twenty-seven years ago an 
American sent us some ‘‘ Röntgen Ray Pills,” one 
of which when dissolved in the stomach made every 
man his own lamp-post, or a sort of ambulatory 
lighthouse, to the advantage of himself and the 
neighbourhood. An obliging analyst found nothing 
inside the capsules but aloes and soap! 


MARCELINO FrANCIS.—Besides Holtzapffel’s books, 
which, of course, are the classics of the art, and 
Bergeron's, she gist of which was given by us, 
there are really no published works on ornamental 
turning. Our own back volumes will be found 
a mine of wealth on the subject, to which its 
professional and amateur votaries have exhaus- 
tively and most gencrously contributed. É 


R. HoLT.—Summed up, old age kills because the non- 
removal of waste results in depcsits which impair 
the circulation and lower nutrition, till at some 
moment the heart suspends ite beat for a second 
too long and the end comes., Lcok up an article 
on p. 577 of our issue of August 14. 1896. 2. Yes. 
as some of our readers know, we think the end 
can be postponed considerably, perhaps in- 
definitely. 


T. C. M.—IT anywhere, you might get it at Apothe- 
caries’ Hall. But a reliable chemist assures us not 
a drop of genuine Balm of Mecca is to be got at 
ordinary druggists’ shops. When genuine it is 
obtained from a wmiddle-sized tree growing in 
Arabia Felix, Asia Minor, and Egypt. The most 
resinous trees, it is said, yield only about 30 drops 
per diem. The trade formule here for the ficti- 
tious Balm will be found in Codley’s Cyclopedia. 


A. HOBSON.—Very speculative! If as Kant main- 
tained, Time is not an objective reality, but a 
subjective condition of sensibility and thought, 
then, of course, it exists only for sense-imprisoned 
beings. But, constituted as such are, they could 
have no history, and age would have no meaning. 
But the fact remains that in all our conceptions 
of. things we have to think of distance and dura- 


tion, compelled to do so by the necessities of the 


thinking process. \ 


E. C. M.—We know of no such prize offered in this 
country. Mr. Uriah A. Boyden, of Boston, Mass., 
has deposited with the Franklin Institute the sum 
of one thousand dollars, to be awarded as premium 
to “any resident of North America who shall 
determine by experiment whether all rays of light. 
and other physical rays, are or are not transmitted 
with the same velocity.” ‘Further information 
should be sought of the secretary of the Franklin 
Institute, Philadelphia, U.S.A 


P. MoorE.—The so-called Redhoeffer perpetual 
motion machine was exposed oe before the 
Keeley motor. So many people were deceived 
that the Pennsylvania Legislature appointed a 
Commission to make a strict examination of the 
Redhoeffer machine in 1812. The Commissioncrs 
were not allowed to probe too deeply, but they 
Were convinced that the device was fraudulent. 
Seneca Lukens, who was present, made a model 
afterwards on the lines of the Redhoeffer machine 
operated by a concealed spring. 


.W. PAYNE.—Very many cements for fastening leather 


belts have been given in past issues. .Here is 
another which we do not think has been published 
by us before, but may be worth trying It con- 
sists of 12 parts asphalt, 10 parts colophony, 40 
parts guttapercha, 160 parts bisulphide of carbon, 


. 


Ocr. 7, 1921. 


and 60 parts petroleum. The first three materia f 
named are placed in a bottle standing in boiling f `. 
water and worked up with the petroleum for aq- 
few hours; when it has thickened suitably the $- 
mass is allowed to oool off, the bisulphide of 
carbon is then added, and the whole is allowed 

- to stand for some days, the bottle being frequent 
shaken. The belting should be evenly coated vith 
the cement and passed through warm rollers, e 

A. E. S.—As pointed out scores of times in thee f- 
columns, it is impossible to name a cure fof.. 
damp walls till the cause is discovered. It myy $. 
be trom porous bricks or the decay of the point- $ 
ing outside, in whch case the remedy is re$- 
pointing, or covering the wali with cement. Po 3 - 
sibly the origin is to be sought in the absenee | 
or shifting of a proper damp-proof couree; if 
so, that must: be put in or renewed. Sometime $- 
it is dug to leaky gutters above, which must be 
seen to; or to soakage through areas eurround 
ing the house, when drainage must be looked td 
and a footing of cement mixed with ‘ Pudlo"~ 
frequently advertised in these pages—put on. 
Slight dampness may sometimes be kept at bay 
by removing the paper, coating the wall with 
lead foil, and repapering, but it will not prove 
a cure. i 


USEFUL AND SCIENTIFIC NOTES. 


bazeze aame saun muuna 

Heating Apparatus.—Mr. H. Bartlett, 9, 
Palmerston Street, Stoke, Devonport, has 
patented a container which is filled with a 
mixture comprising 80 per cent. of sodium 
acetate, 10 per cent. of sodium hyposulphite, | 
5 per cent. of sodium carbonate, and 
cent. of a lubricating oil. After immerson 
in boiling water and closing of the 
opening, heat is given off for a considerable 
time. At any subsequent time it is stated 
that if the stopper is removed for five seconds 
and the device shaken vigorously a further 
period of heating can be obtained. 

Wireless Signalling.—According to a 
patent by C. K. Chandler, Air Navigation | 
School, Calshot, Hampshire, in a direction- 
finding wireless apparatus in which a cor 
rector coil coupled to the aerial is used {0 | 
neutralise the, voltage produced in ihe aerials 
by mutual induction between the-latter and 
surrounding metal work, as described in 
Specification 141,587, all the surrounding f 
metal parts are connected together, thus 
making the curve of the error due to induc- 
tion a pure sine curve. The corrector coil is 
connected jn series with a variable condenser 
which may be mechanically connected to the 
tuning condenser of the receiving circull s . 
that the correct capacity is inserted in the | 
corrector circuit as the receiving circuits are : 
tuned to receive a signal. 


Ten-Million-Dollar Power Plant for Winni- 
peg.—Arrangements have been made for the 
financing of a new power development at 
Great Falls, on the Winnipeg River, sixty- 
three miles from Winnipeg. When. &m- 

letel, the plant will have a. capacity of 

68,000 H.P., and will cost in the neighbour- 
hood of $10,000,000. Work on the construc- 
tion ef the plant is already under way, about 
200 men being employed there. As the work 
develops it is expected that from 1,000 to 
2,500 men will be employed. The huge urder- 
taking will be carried cut under the charter 
of the Manitoba Power Company, Ltd., which 
company is taking over the plant and assets 
of the Winnipeg River Power Company, Ltd. 
A. W. McLimont will be vice-president, and 
the active management of construction an 
operation will be in his hands. The most 
recent hydro-electric development which he 
was connected with was the 110,000-H?. 
plant buitt by the Georgia Power Company. 
F. H. Martin is designing engineer for the 
Great Falls plant, and L. J. Hirt, of New 
York, the consulting engineer. The Great 
Falls plant will be constructed in six units 
of 28,000 H.P. each, and will be finally com- 
pleted in 1924. 


Storage of Energy.—According, to the 
Colliery Guardian, Mr. Beldiamanto, 4 
Rumanian engineer, has conceived the idea 0 
drilling deep artesian wells: at the highest 

oint of an anticline whore a water stratum 
is to be found beneath a fairly thick clay 
stratum, and to drive his energy-in the form 
of compressed air into the well, when the ar 
will replace the water in the pores of the 
sand of the water stratum. In this way 1t 
would be possible to obtain a cheap airtight 
container of any desired capacity. e com: 
préssed airin the reservoir could be conveyed 
by ‘pipe-lines to any desired point and: use 
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‘<tin motors for the production of mechanical] Blattis is the only absolutely efficient remedy D. J. Smith and Co., Ltd,, 58, Compto 
5 Í power, or an electrical power station might S Camne cockroaches and blackbeetles. The | E.C., make all kinds of spare parts aad a bate 
a established near the reservoir and the r recommends it. 1s. 9d., 3s., or 6s. 6d. per | all classes of motor and engineering work repairs. 


A : t post free, f 
: J power transmitted electrically. In connec- Shemeld, rom HOwWARTHS, 471, Orookemoor, | 1.9. tor Telescopes! Send your telescopé order 


ae = ; R i ' direct to headquarters. The tinest value, 
i ] tion ni this pets Mr. E pro Silent Keyless Clock. English make; simplicity; | lowest prices, and immediate delivery. Our New 
| poses, by means O e energy of tne waves reliability; noiseless; no keys to lose, no springs to | Model Standard Telescope, 8 in. object glass, finished. 
-j of the sea, to produce large quantities of com- break; driving force constant! no oil required. Price grey and gold, with astronomical eyepiece, £6 10s. 
| presse d air at a pressure of about ten atmo- tele rea ys Oi Aod, pano ar ee ee ee i er Pei worth £5. Astronomical Eye- 
I, oo hee cua 2 qi? ; -28, i » E.C.1. | pieces, s. 6d.; hi .powens, 21s. Second-hand 
„H spheres by anchoring pontoons in the sea and | ‘Phone, Holborn 2793. Cooke Eyepieces, Browning and Steinheil, 17s. 6d. 


f installing in them air-compressors with a] woenam Watches—Special offer (Gent.’s size), | CSP- BROADHURST, CLARKSON AND COo., Telescope 


yj ‘ simple mechanism operated by the varying “Peer,” 17-jewel, adjusted, gold 9-ct., demi, £16 10s. House, 63, Farringdon Road, Loudon, E.C.1. 


=) tension on the mooring line as the pontoons | (listed £22); “ Riverside,” non-magnetic i 

a} Ceu La) , » gald-flled, H.Q. for Anything Optical —Tel h, 7 

1 are moved up and down by the waves. By 25 years guarantee, hunting, £17 2s. 6d. (listed | scopes; Field ¿eand Opera Glasses, Lanterns. Slides, 
means of pipes the compressed air so collected £29); “ Vanguard,” 18 size, 2l-jewel, gold 9-ct.,| Cimematographs, Drawing Instruments, Levels, 


| l ; : hunting, £24 6s. (listed £36). AH perfect condition. | T i by 
‘ would: be led to the artesian containers on | List of other bargains and regular Mietatled list T R anese S ee 


t 
land. l , free on application. Waltham Watches repaired by 

trained staff—Apply, DENNISON’S, 26-28, Holborn} 26% Prismatic Binoculars, £8 5s. Last few to- 
Viaduct, E.C.1. *Phone, Holborn 2793. | clear, with case. A client writes: ‘‘The 16x bino- 


a q S OF SUBSCRIPTION. ‘Gonlesd. Tablete- reduce your: Handicap Aa aNe culars are simply grand. I have a pair of 12x 


s which I thought could not be beaten, b 

pursuit of wealth, knowledge, fame, or pleasure j|say the 16x have put them quite in ‘the shade it 

PAYABLE IN ADYANOBR. by increasing vitality, physical fitness, functional | aeems impossible that objects which cannot be eeen- 
activity, powers of concentration, mental clarity,| with the naked eye can be brought into view eo- 


for Three Months, 7s. 74. for Six Months, z4. i 
£ in Se eer Kona e port. tres to any | 20d immunity from disease. Special remedies for j| clearly with the 16x glass, etc., etc.—A. Nye, Esq., 


part the United Kingdom. For the United | all ailments. You can be young at fifty, healthy | Sussex, 26/9/21." Also a few 15x Glass, £7 7s., in 
tates, 178. or &dol. 160. gold; to Franoe oF and vigorous at seventy, hake and hearty at eighty, s LBRO . 4 is S 
Baigium. 17s, or 23f. 80c.; to India, New Zealand, the} by taking these nature preparations. Month's sup. CARH NO reruns o CARE OAN TO 


| Cipa, the West Indios, Nova Dotie Waral. or aay pars ly, 12s. 6d.— LABORATORY, 62, Newport Street, Bol-} All Gptical Repairs—Lenses and spare parte 


f omt at subscribers’ option. Mr. Rdward Pennock, 8609, on, supplied ‘and fitted on shortest notice. Send us your 

"| Woodland Avenue. Philadelphia, P., U.S.A., will receive) irate, i, sce Me Ea , : instrument now.—BROADHURST, CLARKSON AND CO., 

| maperiptione for the United Staces at Adol. 166., pay- Telescopes: équatorial iidjustmheats, silvering, | 63, Farringdon Road, London, E.C.. 

-i able in advanca, for direct, tranamission from tbis office, | figuring mirrors, 2nd ed., cloth; BVo., 5s. 6d.—BANES, 

The subscription rates to Oanada afte ;:—Wee "um. | 62, Newport Street; Bolton 6} in. Newtonian Teloscopes, complete, £27 
bers: 19 months, 17a.. equal, dol, i60.: 2 months, AR pi j 10s.; 54 in. ditto, £15 53.; 4} in. ditto £12. Try 

ee au Baok a No thly Parta: 12 months,| MiSrdscopes, Accessories, and Splendid | one and you will never use a refractor. Send for ` 

. 7! '® in advance. SLIDES for SAið.—OLARKE AND PAGI, 23, Thavies Ina, | photo.—IRVING. 

A limited number of the fsirowing Bound volumes are} Holborn Circus, E.C.1. : 

atill in stock, price 7a., poat free 8s. in the U.K. or = Standard Eyepieces, 15s. and 17s. 6d. each; all 

fe dd. abroad;—Yols. LX. LIVI., LXXII, LXXIV. | Books! Technical, Scientific, all subjects. |] of finest make. Support us and we will you.— 

LXXV. LXVI, LXXVII. LXXVII.. LXXX.. LXXXI., | 1,000,000 in stock. Second-hand and new; lowest | [nvixo, 135, High Street, Teddington. 

LXX¥%,, LEXXIU., LXXXIV.. LXXXV. OL. GVI., | Prices; approval. Catalogue 401 free.— Below. 


Field Glass, Binocular Prismatic x6, 
QIL, CVILI, OIX.. OX., CXI., CXII. and OXITI. Books Bought. Best rices given.—Foy.gs, nearly 


l new, 35s. Cycle, specially built, unpunctured, - 
„tho other bound volumes are out of print. Sub-] 121. Ch Cros: tebe ore ’ ’ 
unos weed de wall So order volumes Aa” DOOD. Bs 126, Charing s Road, London. £8 103.—Below. 


pouible after the publication: of each half-yearly volume| Australian Opals.—Direct from Australia. Rare| Folding Camera, }-plate Thornton Pickard, 3° 
. in January and July, as only a limited pamner are | « Black” Opals, beautifully intermingled red, blue, | slides, 25s. Cycle Front Wheel, 26. x 1}, 7s. 6d.; 
-? our issues can be had singly through any bookseller or | green colouring. Descriptive price-lists free. Corro- į Rear, 26 x 13, 8s. 6d. Sturmey 3-speed, 20 x 13, 

fr oe, price 3d.’ or post tree} spondence invited. World-wide connection —NORMAN | with control, 45s.—BEE, $1, Clapham Pavement,. 
4d. loth cases for binding THB ENGLISH MECHANIC. | SEWARD, “ Optical House.” Melbourne, Australia. London. 


price Se., poat free Ss. Od. 
-UWnmounted Mioroscopic Objects.—Grand selec- IO} Reflector, mirrors by Calver, superb de- 

tion, Radiolurici, Diatoms, Algse, Zoophytes, Cry- finition. See letters in back numbers. 2 in. Finder, 

stals, Foraminifera.—Suaoaett, 16, Williamson Lane, | by Negretti and Zambra, £30, or exchange 12 in. 


ADVERTISEMENT CHARGES Droylsden: of larger mirror and flat.—F. BURSERD, ôl, Dry- 
| anne, sporets "dom, to Catch pih in|" nee melencopentpe-ends, Tubes, St 

Abundance,” Prize Fishing,’ instructions. Valuable ecting Telesoopes.—Eye-ends, Tubes, Stands.. 

the charge for Advertieementa in the columns headed fishing book, 2s. 6d., post free.—Professor GLEAVE, and every fitting supplied. Mirrors Mounted in any 


| | 11/67, Mawbey Street, London, 8.W.8. style. Finest work. Reasonable charges. Write for 
| for Exchange, for Sale, Wanted, Addresses, ea Leaflet of Newtonians, 2d.—F. BURNERD and Co..,- 
Situations. pportunity.—If you are worn out, tired, or} Dryburgh Works, Putney, London, 8.W.15. 


l discouraged by working for others, become your 
w ONB SHILLING for the first SIXTEBN WORDS ond} own master. Own your own business and be inde-j Microscope, Binocular. by Collins, excellent 
G4 for every succeeding Eight Words—which muet de} pendent. We teach you “ How.” Enclose one stamp. | condition, rotating graduated mechanical etage, 
prepaid. No advertisement will be inserted for lese than| —UNIVERSAL SERVICE CO., Technological Experts, 3,| focussing and centring substage fitting (no con- 
ONE SHILLING. Defoe Road, Tooting Broadway, London, S.W. ae 3 pairs eyepieces, 3, 2, 1, 4 inch objectives, 
The addreas ia included as part of the Advertisement :— ouble mosepiecce, polarising apparatus, ‘bull’s-eye’ 
ond charged for. No Displayed Advertisements can appear Stocktaking Sale: : condenser, ete., in cabinet, £22.—BalIRD, 39, Lothian! 
ia above columns. a a NRE our Rae eee 2, | Street, Edinburgh. 
ORDIN BME PLAYED). . 1, 3 in., 218. each. Approval willingly. 40 mm : : 
Ha PATEE PORE tres vag Adjustable Stand Condensers, 8%. 9d. Stage Forceps, | Telescope, 4} in. Wray, object glass, 4 eye; 
Thirty words .. e. oe oc of of @ @ 58, Hand Forceps, 10d. Live Boxes, 3s. 9d. Society | pieces, terrestrial and equatorial mountings, Hooke’s 
Ervery Additional Hight Words . « OG of Arts Microscopes with accessories, in mahogany joints, tripod stand, £70.—BMRD, 39, Lothian St., 
Trent Page, Five Shillings for the first 40 words; after- | case, £5 16s. Army Pattern Luminous Pocket Com- Edinburgh. 
wirde, Gd. per line. Displayed Advertisements on Front | passes, 7s. 6d. 6 in. Proportional Compasses, fully | microscopical.—New series of Slides of astonish- 


10s. 7 . es e l. A S l! a 
fang pes Si” ene ue Ta oF “Paraaraph: waver aati case, 178. 6d. All new. Trade supplied. ing interest and value, in great variety. List free. 
Namni inserted for less than Five Shillings. ` : —Below. 


Pg Pc aad (Mola eR sh Radium Slide.—Perpetually scintillating. Won- 


All Adver l : he 6 inch Brass Finisher’s ‘* Milne,” power eT! derful and fascinating. Price unprecedented. 2s. 9d. 
faci eat a di be  eenating, the Publisher treadle, 8-jaw. chuck, slide rest, £13; 6 inch “ Muir, | Gray, 40, Grange Road, Lewes. 
would be grateful if a P.O. could be sent, and not stamps. | 3-jaw chuck, slide rest, with rack-cutting attach- . 3 
a however—préferably halfpenny stampe—may bej ment, power or treadle, £20; 6 inch heavy B.G.,] Laugh and Grow Fat. Book of 1,000 side-split- 
eat where it is Inconvenient to obtain P.O.'s. * slide rest, surfacing attachment, 3-jaw chuck, power | ting jokes, Is. 3d., post free. Worth pounds —JAs. 
g {tvertisoments must reach . the ior ie by | or treadle, £10; 6 inch Lathe, on wood stand, £5;| LONGDEN, 7, Harrison Street, Manchester. 
on Tuesday to secure insertion in the! 4 inch Treadle, jaw chuck, £10; 3$ inch Goodell 


tliowing Friday’s number. t s 

MC Watchmaker’s Lathe, hollow mandril, wire chucks, 
tal tecaguss and Post Office Orders to de mace RORARII | otc., £3 10s. Small Fly Press, £2 108. Wheel Out- 
communications respecting Advertisemente should be dis- į ting Engine, 20 inch graduated circle, 30 circles of 
Unotly addressed to holes, £12. Inspection any time after six by ap- 


THE PUBLISHER. _ | pointment.—Hapaoop, 8, St. James Walk, Clerken- 


THB “ ENGLISH MEOHANIO,” WEN: One 


BFYIN ll-in. Traasit or Equatorial, by Jones, Holborn. 
JORAM ROUER eee ene Mocnted for any latitude. Circles 6 in., divided ou 


STRAND. LONDON. W.0 silver and weading by verniers. Full particulars on 
ate ER ST I TT SEE application. Price £7 10s.—‘* H.,”’ Lower Door, 100, 
Plumstead Common Road, Plumstead, S.E.18. 


For Exchange. Engineers’ Overalls, owing to sump, in ao. `i 
The Reputation Fi less than maker’s prices. Strong, fast dye. Jackets 
thing Optical. Write Se nen Or S ORE. or Trousers, 4s. 6d.; Bib Overalls, 4s. 11d.; Boiler 
tos aD CO., 63, Farringdon Road, E.C.1 ue 73. af Ras hoary mara ed or Dra 
1 i rousers, Jackets, veralls at 5s. 6d. Carriage 
Feel En me, E Bonora eee RT od estra J. OAGMAN, D, Buty New Bondi: Aiai 
claus Optica! Instrumenta. ; cheater: i ue 

Witts, Opticians, 3, Buokingham Palace For a Clean Shave your razor requires a perfect 
ae eia Buy, Sell, and Exchange Optical ln- edge. % superet rie dare eh bus a 
ents. Par lication. superior edge on the dullest razor. Post free, 5d.— 

DAE ian ls HARDWICK, 6, Eland Street, Stanningley, Leeds. 

For Sale. 


Refleoti Mirro Sparking Plug Troubles abolished by using the 
aw aisd gre ht ay 5 araeir, ei ‘‘Bradford’’ Patent Plugs. Satisfaction wherever 
Cuve, Manse Walpole f alesworth : used. Ask for particulars and nearest agent.—BARRA- 

B ° RA ` ; CLOUGHS (Engineers), Ltd., Thornton, Bradford. 

aker’s Septembe~ Second-hand List contains 


oer 2,500 Optical. Scientific, and Photographic | Drummond Lathes—Two new Screw-cuttinz, 


- [ustruments.—9 : Round-hed Bench Lathes, complete. Twelve guineas 
4-Page ai High Holborn, London. to U each to clear. room wanted.—BARRACLOUGHS (Engi- 
about Herbs and How ae | neers), Ltd., Thornton, Bradford. 


pen, Tause., The Herbalist, 144, Richmond 
ting At | £3 Weekly Added Salary.—Permanent agree- 


Milling Attachments, with Vices for Lethes.— | able home work: experience unnecessary ; genuine; 
pd MIANUPACTURING CO., LtD., Trench | sample of | work, instructions, 10d.—L. TOUMAZEAU 
emi, Wellington, Salop. (N9, 11, Mactaclane Road; W.12. 


i 


Telescope, hy Negretti and Zambra, 3 in. 0.G.,. 
8 eyepieces, terrestrial and celestial, sun-cap, etc., . 
also tall metal tripod, latest model, in polished: and ~ 
fitted case; recently new; great bargain; £13 103s.— - 
JONES, 84, Highbury Park, Highbury, N.5. 


Superior Quality 21 in. Bench Vioes, steel ` 
renewable jaws, 10s. each, carriage paid. Agents . 
wanted.—Moore’s, Engineers, Padiham. 


Bargains.—Ex-Government Watches, English 
levers, screw cases, strong and reliable, 30s. each.— - 
Cook, Jeweller, Newark. 


Transit Instrument. complete, 2} in. O.G. . 
74 in. speculum with tube, $ in. speeulum, un- . 
finished, also 20 in. induction coil, 2 cylindrical - 
electrical machines, 12 in. and 7 in. cylinders re- - 
spectively, one 15 in. single plate machine, four - 
others requiring repair, battery of 6 Leyden jars, 
four: tinfoil condensers, two Moree signallers.— - 
HUNTER, St. Ronans, Lanark. 


Worth Reading.—" Watt and the Steam Age,” - 
illustrated, price 7s. 6d.—StT. BRIDE'S, Booksellers, | 
Fleet Street, London. 


Tinman’s Jenny and Cutting Attachment - 
and few odd tools, cheap.—Olfers, WYATT, 17, Del- . 
verton Road, Walworth. s 


Pipe Organ, small. incomplete, for sale, cheap; - 
all sound material.—R. H. FELLOWS, North Street, 
Eastbourne. 

Powell and Lealand No. 1 Microscope, lonz . 
and short racked monocular, aleo binocular bodiex, 
6 evepieces,-wehromatic condenser, menor eDy a 
new condition, €639: JONES, _$1;° Hodfor cad. 
Golders “Green,” NW. 
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= City 


'-pl. Rajah 
rising and falling 
Unicum shutter, 
1, 100th and time, 
Case £2 15s. 

Jules Richard Barograph or Self-recording 
Barometer, titted 5-chamber anercid, best make, 
edav clock in cylindrical revolving *drum whieh 
carries chart showing week's record, all on 
heavy brass base, with bevelled glass and brass 
cover; a very handseme instrument, in brand 
new condition; £9. 

Set White Metal Drawing Instruments, 
6 in. compass, lengthening bar, and all inter- 
changeable parts, 5 in. dividers with fine screw 
adjustment, 2 bow compasses, pencil and ink, 
set S spring bow compasses, 2 pens: all instru- 

- ments double knee-joinied; in mahogany case 
With lift-out tray, £41 

Steward's ‘‘ Lord Bury ” Telescope, 3-draw, 
leather-covered body, sunshade, 12 in. O.G., pan- 
eratic eyepiece, and Teather case, £5; in good 
order. - 

Pr. 7x Proteos Prism Binoculars, þending 
bar, eyepicce focussing, and leather case, C4 10s. 


Folding Focket Camera, 
front, Beck Symmetrical f 
adjustable epeeds 1 
double slides, and 


` 
sec. to 


8 leather 


AN 


3-Draw Telescope, black enamelled tubes, 
IE OGA a8: 

Harris Day or Night Telescope, 2-draw, 
OTs. Od. 

3-Draw Telescope, brass tubes, 1) in. O.G., 
32s. Oc. 

Naval Cadet Telescope, J-draw, 1} in. 0.G., 
o>. 

Postcard No. 3a Folding Brownie, aclhiro. 
lens, T.B. and I. shutter, for daylight loading 
roll films, 30s. 

4°10 in. Newton Microscope Projection 
OLJIECTIVE, in good condition, S25, üd. 

Pair Mother-o’-Pearl and Gilt Opera 
GLASSES, mother-o'-pearl sliding tubes and ecye- 
caps, and case, 25s 6d. 

Beginner's Microscope, rack and pinion 
focussing, eyepicce, 4 objectives, bull’s-cye con- 
denser, and case, 48350, 30s. 

Cooke Box Sextant, -ilver are and vernier. 


sunglasses aud 


C4 10s. 


to complete telescope, 
cover, in brand new condition, 

G| in. Mahogany Circular 
open dial, bevelled glass, setting hand, 16s. 9d. 


reading 


*Phone, 
CITY 6981. 


Aneroid, 5 in. | 


> 
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Telescope, Braham 5-draw, 
plated tubes, 1; in. O.G., 
compact. telescope, £2 15s. 

18 x 50 Zeiss Monocular, and leather case, | 


very powerful, 
and leather case, a 


as brand new, £13 | 

Pr. Aitchison Field Glasses, morocco | 
lcather-covered, sunshades, serew focussing, com- | 
plete, leather case, £2 Ts. 6d. 


2! x 3! Folding Pocket Camera, focussing, 
rising front, R.R. lens, f/s, speeded shutter, 
time and inst., hooded screen, brilliant view- 
finder, and 6 slides, £4; as new. 


Every Article in this Advertise- 
ment is guaranteed in perfect 
working order. We undertake © 
to exchange for full value any | 
apparatus found to be unsuitable 


provided it is returned within 
one month. l, 
)-pl. Optimus Magazine Camera, RR. lens, | 
T.P. roller blind shutter, time and inst., 3 
donble clides and case, 29s. 6d; a bargain. 
Leitz Microscope, inclinable, om horseshoe | 
stand, slip tube coarse and micrometer serew | 
fine focussing, spiral focussing and = swing-out 


substage, Abbe condenser, and 
3 evepicces, obicctives Leitz 4 


iris diaphragm, 
and 2, and Rei- | 


chert 1°14 oil immersion, and lock-up cabinet, 
fils 5s. i 

Hartnack Microscope, inclimable horseshoe 
stand, slip tube coarse and micrometer serew 
fine focussing, draw-tube, stase diaphragins, 3 


ie: 4 ith. atid) 2. tas, | 
use, £3. | 


3 objcetives, 
condenser, and e 


evepleces, 1 
bull’'s-eye 


90-94, FLEET STREET, E.C.4. 
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ale & Exchange | 


Pr. 6x Carl Zeiss Prism See eye- 


piece focussing, bending bar, and solid mae 
case, £5 10s. l, ; 

Student's Microscope, on horseshoe 
inclinable, rack and piniow focussing, iri 
stage, eyepiece, 4 in. triple power dividi 
jective giving 4 in. and 1 in., bull’seyé-con- 
denser, and mahogany case, 45s. 

Tourist Telescope, covered brown ldather, 
3-draw oxidised tubes, sunshade, 1% in.; 0.G., 
pancratic eyepiece. magnifications  25x,: 30s, 
pone caps and sling strap, unsoiled, ý 78, 
6d. 

l1-pl. Salex Junior Oak Enlarger, long rack 
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extension, Russian iron light chamber, in. 
best quaiity .plano-convex condenser, ait 
enlarging objective //4, iris diaphragm, evers- 
ing carrier; a first-rate instrument; £7 1%. 6d. 


41 x 6 cms. Vest Pocket Camera, focussing, 
reversing view-finder, isoplast //5.8 anastigmat, 
speeded inst. and time shutter, 3 slides, ang ftim 
pack adapter, £3 15s, ; 

Ross Microstope, English model, 10 in.;tube,. 
rack coarze and micrometer screw fine focus- 
sing, mechanical stage, rack graduated revolv- 
ing stage, rack and pinion and centring sub- 
stage, rack revolving graduated substage,! dust- 


proof ¢riple nosepiece, Abbe condenser and Iris, 
Eyepieces a, b, ¢, d, e, and f, objectives ¢ in., 
t in., } in., and 1 in., analyser and polariser, 
complete in mahogany case; this outfif:is in 
first-rate order; £26 10s. 
\-pl. Sanderson Regular. Hand Came 
triple extension, rising, falling, and g 


front, dropping base, wide-angle movement, No. 
2 Aldis #/6 anastigmat in Ensign Sector “shut- 
ter speeded 1 sec. to 1/100th amd time, 3 double 
slides, £6 7s. 6d.; a bargain. : 
Beck Telescope, 2} in. O.G., leather-covered 


body, 3-draw, sunshade, 2 eyepieces high and 

low, complete, cap and sling, £4. ' 
Carl Zeiss 1/25 in. No. 3 Immersicn 

Micro. OBJECTIVE, £8 17s. 6d. j 


Pr. 18x Carl Zeiss Prism Binoculars 
bending bar, 50 mm. O.G.. eyepiece focugsing, 
complete, ieather carrying case, £18 18s. 

Vest Roll Film Ernemann Detective, 
Aplinat lens, //6.8, speeded time and; inst. 
shutter, direct view-finder, daylight loading, roll 
films, £2 12s. 6d. : 


WIRES: “FILMS, 
FLEET, LONDON.” 
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ia Theory and Experiment,” by A. Fage, £1. “ The 
Motor Manual” 23rd edition, 3s. ** The Efficiency of 
Pumps aml Ejectors,’’ by E. C. Bowden Smith, 10s. 
“British Standard Forms of Notched Bar Test 
Pieces,” 1s. “ A Second Course in Mathematics for 
Technical Students,” by P. J. Haler and A. XM. 
Stuart, 4s. 6d. “ Model Aeroplaning,” by: V. E. 
Johnson, 10s. ‘‘ The Science of Ventilation and Open- 

EPITET air Treatment,” 295 pp., 3s. “ Asphalte and Aflied 
reñguring,, Substances,” by Herbert Abraham, 10s. ““ Reinforced 
Concrete,” by W. Noble Twelvetrees, 10s. “ The 
Scientific Papers of Professor Bertram Hopkinson, 
collected and arranged by Sir J. A. Ewing and Sit 
Joseph Larmor, 2is. *“ Perspective as Applied to P:c- 
tures, ete,” by Rex Vicat Cole, with 472 iHustra- 
tions, 12s. “The Mechanical World Electrical 
Pocket Book, 1921,” 2s. “Examples of Ancient 


Heat is a Fluid held to the centre of the earth; 
by gravity, overflows, generates the air, and per- 
vades all space. Post, 6d.—HUMPHREYs, — 100, | 
Bishop's Road, Fulham, S.W. | 

Second-hand Prism Bimoculars, Microscopes. 
and Accessories, Lantern Slides, Photographie Ap- 
paratus, etc.. Write or ’phone for details, or call 
and inspect.—WITTS (Opticians), 3, Buckingham 
Palace Road, 8.W.1. ’Phone, Victoria 8193. 


Brazing Bellows, 14 in. x 9 in., all leather, good | 
continuous blast, perfect condition, 18s. 6d.—W., | 
141, Rendlesham Road, E.5. 

, Telescope Work, mirrors, silvering, 
improvements, lens-mirror telescopes, divided circles, 
equatorial heads, stands.—G. WHITTLE, 166, Long- | 
moor Lane, Liverpool. 

4 

stand, sunglass, 


Reflecting Telescope, 
£5.—ASTIN, 8 


f in. well-made, ate 
Browning’s 2-Prism Chemical Spectroscope, Bush Street. Burn- 
on table stand, excellent condition, €17 10s.— : 


McClean’s Star Spectroscope, 50s.—Below. 


Achromatic Micro. Objectives, perfect condi- 
tion, 4 in. 25s, 4 in. 40s. Swift Mechanical Stage, 
£4. Zeiss Paraboloid Condenser with iris, as new, 
50s.—Below. 

‘Swift Research Microscope, mechanical stage, 
substage with Abbe, iris, 2 ocular, 3 in., 4 in., etc., 
£30.—BROWNING, 37, Scuthampton Street, Strand, 
W.C.2. 

“ Praxis” Petrological Microscope, fitted 
sith 1 in. and } in parachromatic objectives, cross- 
webbed eyepiece No. 2, and extra eyepiece No. 4, 
high-angle condenser fitted to polariser and remov- 
able by unscrewing. spiral focussing underfitting to 
carry polariser and condenser, with arrangement 
‘to turn out of the optical axis, double nosepiece, 
centring nosepiece, complete in mahogany case, 
price £28 10s. This instrument is in very fine con- 
dition, almost new, and is offered subject to being 
unsold. 

Catalogue of New and Second-hand Appara- 
TUs forwarded on request to W. WATSON AND SONS, 
Lto., 313, High Holborn, London, W.C.1. 


We Specialise in Terminals and can supply 
150 designs from stock. Send stamp for complete 
iMustrated lists ELECTRICAL SUPPLY STORES, 5, Skir- 
coat Moor Road, King Cross, Halifax. 

Engineers’ 6 in. Self-Centre Chucks, 2 sets 
Jaws, new, £2 15s. Engineers’ Breast Drilling 
Machines, double-geared, with 3-jaw  self-centring 
chuck, new, 18s. 9d. Engineers’ Lathe Drilling 
Chucks, 0 to } in., suit any lathe, new, 15s. 9d. 
Gas, Oil, Petrol Engines List 3 stamps.—LITTLEOVER 
Motor CO., Derby. 


Astronomical 
further reductions. Write for new 
surprise you and cannot be repeated. 
away with every telescape.—MACKETT, 
“Tunbridge Wells. 
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Telescopes.—Special offer at 
list. Prices will 
A book given 


| 
| 


Optician. | 


through entire garden spider, Epeira diadema; a 
perfect study; post free, 18. 38d.—DARLASTON, 31, 
Birchfield, Birmingham, 


Fortune-making Trade Recipes.—[ndependent 
living practically assured. Catalogue 2d.—TECHNO- 
LOGIST, 262, HS. Edwards Street, South Shields. 


ley. | 
Special Microscopical Slide.—Vertical section 
Freer Road, 


Prismatic Compass jn leather sling case, good | 
condition, 30s., or near offer.—STEER, Dodhurst, | 
Pembury, Kent. 


Books for Sale. Prices include postage or car- | 
riage. “Tho Development of Birmingham,” by Wil- 
liam Haywood, F.R.1I.B.A., first edition, 78. 6d. “ The | 
‘ Presto’ Shift of Hours Worked Calculating Card,” 
Is. “Italian Sea Power,” by Archibald Hurd, 1s. | 
“Aeroplane Construction,” by Sydney Gamme, 5s. | 
“T.N.T. and All About It,” by G. Carlton Smith, | 
B.S., 3s. “ Inhabited House Duty and the Laws 
Thereon,” by W.E. Snelling, 10s. ‘* Zooms and Spins,” 
by “ Rafbird,” 2s. 6d. ‘* The Origin of the Forms of! 
the Earth and Planets,” in French, by M. Emile 
Relot, 10s. ‘‘ Spring Time Essays,” by Sir Francis 
Darwin, F.R.S., 6s. “The Law of Checkweighing,”’ | 
by J. H. Cockburn, 5s. ‘‘ Factory Management| 
Wastes.” by James F. Whiteford, 5s. ‘‘ Examples. 
in Heat and Heat Engines,” by T. Peel, M.A., 8s. | 
“The Housing Problem: Its Growth, Legis‘ation, , 
and Proceduré,” by John J. Clark, M.A., F.S.S., 15s. | 
‘* Aviation,” by Benjamin M. Carmina, 5s. “‘ Domes- | 
tic Architecture in Australia,” with 47 plates, 10s. 
“Electrical and Other Engineering Contracts,” by 
W. S. Kennedy, LL.B., Barrister-at-Law, 5s. “ Coal | 
Mining and the Coal Miner,” by H. F. Bulman, with) 
inany illustrations, 334 pp.. 10s. ‘‘ Metals in Air- 
craft Construction,” by Wilfred Hanby, 3s. ‘“ Man 
and His Buildings.” by T. S. Atlee, A.R.I.B.A., a 
plea for the revival of the Guild spirit of the past, 
33. 6d. “Victoria History of the Counties of 
Englund: Parts 1 and 3, Herts,™ 103. “ Air Screws 
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Scottish Architecture,” 18 large plates of Scottish 
towers, ete., with full descriptions, Parts 1 end 2. 
witk 26 plates, 15s. “ Chromium Ores,” by W. a. 
Rumbola, 2s. 6d. ‘The Mechanical Principles - 
of the Aeroplane,’’ by S. Brodetsky. 119 illustrations, 
15s. “ Hyper-Acousties,”” by J. M. Dunk, 3s. “ Stel'a 
Maitland; or. Love and the Stars,” by Mrs. H. 
Periam Hawkins, 6s. “The Age of Power, by J. 
Riley, 3s. “ Modern Practical Joinery,” by George 
Ellis, fourth edition, 3 vols., 600 pp., over 1,400 
illustrations, 35s. ‘‘ A History of French Archi- 
tecture from 1661 to 1674," by Sir Reginalé Blom- 
field, R.A., 2 vols., 200 plates, £3 3s. “ Practical 
Geometry for Builders and Architects,” by J. E 
Payu:ter, 10s. “ Reinforced Concrete,” by M. T. 
Cantell, second edition, 308 pp., 250 illus., 10s. 
‘Liquid and Gaseous Fuels,” by Prof. Vivian 
Lowes, second edition, 7s 6d. “ Industrial and 
Power Alcohol,” by R. C. Farmer, 2s. “ Aluminjum 
and its Alloys,” by Lt.-Col. C. Grard, 10s. “ the 
Aggregation and Flow of Solids,” by Sir George 
Reilby, F.R.S., 10s. “The Hygiene of Town Plan 
ning and Vegetation,” 2s. Vol. II. of “ Practical 
Electricity,” by Prof. Ayrton, F.R.S., over 300 illus: 
trations. 10s—-STRAND Newspaper CO., 1, Arundel 
Street, Strand, W.C.2. 

“ Aeroplanes in Gusts,” by S. L. Walkden, 5s. 
“ Seasonatle Trades and Unemployment,” 5s., A 
Living Wage,” by Philip Snowden, M.P., 16. Bri- 
tish Standard Specifications for Wall Plugs and 
Sockets,” 2s. 6d. “ Handy Insurance Act and Wages 
Calculator,” 1s. ‘‘ Petrol as Fuel for Locomotives. 
3s. ‘The Principles of Urban Traffic,” by Œ Y- 
D. Stone, 5s. “New Edition of the Russian Dire~ 
tory,” over 500 pages, 4s. “Temporary an ; 
Permanent Supplies,” by Major V. P. Smith, 28. ae 
“The Diary of a Free Kindergarten,” 3s. 6d: Life 
of Nicholas Stone,’ the sculptor,_ svith many fine 
illustrations of hie work, 10s. ‘ Training for Youns 
England,” 2s. “ Modern Machine Shop Constr 
tion, Equipment, and Management,” by Oscaf > 
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USING THE PLANISHING HAMMER 
> By A. W. J. 


' In many cases before a piece of sheet 
| metal can be put to the use it is intended 
' for it is necessary for it to be perfectly 
f fatin places, or all over, as the job 
`È aequires. This is so with plates for engrav- 
ing. There are several ways of attaining 
this flatness, such as rolling, grinding, or 
planishing. In certain cases any of these 
methods may be adopted, in others only 
the latter way is possible. : 
- In most instances the planishing ham- 
‘| mer comes in handy, and in a sheet-metal 
| working shop one or more will be found 
‘ready for any emergency. By means of 
| this tool many an accident or error can 
+ bpt right in a few minutes. 
small shop the work will be done by means 
'] of a hand hammer, and it is then impor- 


yy 


n tant to know how to use this. 

; Hammering a piece of metal may seem 
> tothe novice to be any man’s job, but the 
; experienced metalworker knows better, 
, and only allows it to be done by one who 
~ feally understands how to doit. Careless 
_ handling may ruin a sheet of metal which 
in parts may have some expensive work 
on it, as in the case of a repousséd salver 
or ab engraved name-plate. Few jobs 
done with a hammer are so particular 
or require more care and ability. l 
` Where a fixed hammer is used it is not 
3% easy to go wrong. Such a hammer is 
shown in Fig. 1, where it will be seen that 
it is not possible to get away from a dead 
level on the face. The hammer handle 
is fixed to a stand by a hinge, and a 
strap working on a flexible length of 
wood—probably ash—regulates the blow. 
, There are points to be observed in work- 
ing such a tool, but there is nothing like 
the skill that is required in the use of 
the hand hammer, necessary in such a job. 
In this, after seeing that the surface of 
“the block is clean and perfectly smooth, 
that the metal is free from grease and 
dirt and rightly placed on the block per- 
fectly flat, the only factors to be con- 
. “med over are the force of the blow 
needed for the particular job in hand and 

the moving about of the sheet of metal. 
Here is where judgment and experience 
‘some in. If the metal is copper or silver 
t will not need such hard blows as iron 
z brass. But if tho brass has been made 
ard by working and it is not desirable to 
: &nneal it, again is it necessary to be watch- 
} and careful or the metal may fracture, 
k ilə in the case of some copper sheet it 
may be desired to harden in this way. It 
: ia understood that planishing always 
ei ens the metal it is applied to, and 
l erè the metal is already hard it must 
Samnealel before being put under the 
ie ne If much hammering is likely to 
| ten amed; any sheet of metal that has 
worked at all should be passed 
Ugh the fre before planishing. It is 
s rhe err on the safe—that is the soft 


ee ae a Ae ae 


men! 


het times planishing is used solely to 
ae ot a piece of sheet metal, as in the 
which 4 cop per dish round the edges of 
the n mounts have had to be soldered and 
T anire requires to take a good polish. 
Gia uh a Čase the copper has become 
£ and open-grained, and it is neces- 
pa apes it up and smooth it over. 
(alight e copper being soft, requires only 
tall of ear taps all over, and so the 
-aordi hammer should be regulated 
‘the sà gly. See that no two blows fall in 
‘round me place; keep moving the metal 
m a regular systematic manner. 
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trimmed, is found to be a trifle too loose 
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After that the’ dent may be put under 
the hammer, and a ew gentle taps given. 
Better to take twenty blows to knock that 
dent down than ten. ‘Gently does the 
trick ’’ in this case, and although fracture 
is unlikely now, if done too hastily a 
crushed and forced appearance may be 
given to the metal at that place, while 
with care‘success is certain. If there 
seems likely to be any tronble in getting a 
perfectly smooth and level appearance, 
anneal again and try a few more taps 
with the hammer, but always be gentle 
with this in such a job. 

Now, in conclusion, a few words on the 
hand hammer in planishing. There are 
few hammer jobs that are at once so 
exacting and yet so simple up to a point. 


In the case of a fixed hammer such a 
job depends even more on the work of the 
left hand than it does on that of the 
right. The latter is mainly mechanical 
in its action, the left hand pushes and 
moves the metal under the hammer so that 
this always falls in the exact spot neces- 
sary. With the hand hammer the posi- 
tion is reversed, as will be explained 
later. As the blows are generally too light 
to expand the metal much it is a good 
thing to start in the centre of the plate 
and work outward. Then, if the sheet is 
turned regularly round in an ever-increas- 
ing radius, the action of the left hand 
becomes more mechanical and is none the 
worse for that. 


Where it is desired to planish a piece of 


metal for the purpose of expanding it, as] But it is the point on which the 
f novice sticks. That point may be 

called “knack.” This is difficult to 

explain, and not always easy to 

acquire. Perhaps the best way of 


coming to the ‘“‘point’’ is to take the 
roundabout road of saying that in most 
jobs with the hammer every man works it 
as he likes. That will not do in planish- 
ing; it does not like individualism in 
working. | | 

No, every man has to hold and work 
the hammer in one way. Planishing is 
always one of the most machine-like Jobs 
a man can do, and the nearer he can do 
it like a machine the more successful will 
he be. Look for a moment at the fixed 
hammer. It always hits in the same 
place, and the face of it comes dowr dead 
level every time. Now that is the 
“knack” in using the hand hammer.: It 
can only be acquired with practice, and 
whatever is written here or elsewhere is 
useless without it. 

. However, look again at the fixed 
hammer. It will be observed that the 
handle part acts as a lever, and the 
spring gives the. rise and allows the fall. 
This has to be imitated by the human 
arm, and so this must be used stiff and 
lever-like from the elbow, the wrist being 
rigid. Fig. 2 shows the arm in position, 
the elbow resting on the bench, which is 
a good way of holding the hammer for 
small light jobs. Even in large jobs and 
heavier hammers the rigidity of the wrist 
is essential to prevent dents and “ half- 
moons ’’—the hammer must come down 
flat on the face every time. Imitate the 
fixed hammer by letting the blow be in 
the same place always, and move the 
metal underneath continually with the 
left hand. i 


— 6 o-<—___—_——- 


“SUMMER TIME A TRICK AGAINST 
NATURE.” 


The Principal of the Institute of 
Hygiene has added his voice to the num- 
:ber of those who think ‘‘ Summer Time ” 
‘should not be instituted another year. 
Asked to state his views on the subject, 
he said there was a great deal of truth 
in the arguments put forward by Dr. 
Benjamin. Moore, Although, like Dr. 
Moore, he found it difficult to. state at 
this juncture what exactly the biological 
effect of “ Summer Time ’’ was likely to 
be in the future, he was convinced it would 


Fig. 1.—Useful form of fixed hammer. 


in the case of a bottom for a tea caddy or 
casket, which, after being cut out and 


in its fitting, the hammer blows may be 
of deeper drop. In such a case if 1s 
always well to anneal first, and to start 
the hammer from the centre.: Silver and 
copper being so soft, it is not wise to do 
much planishing for this purpose with- 
out trying in the-fitting. It may be neces- 
sary for the hammer to travel only a short 
way round the centre to get the necessary 
expansion, so it is as well to try from 
time to time how it fits. | 

Where dents or bruises have to be got 
out of a piece of sheet metal, the case is 
more complicated. Here judgment is in 
request, and care must be taken to start 
right. “Sometimes a sharp dent—a 
V-shaped dig—may have to be dealt with. 
The metal has. just escaped perforation, 
and that is all. Now to drop a hammer 
down sharp on that may do more harm 
than good. 

In the first place, anneal well. That 
will never be wrong in such a case. 
Remember the force of the blow that 
caused the dent hardened the metal at 


Fig. 2.—Holding the hand hammer. 


that poe too a = sey any a 
banging about without softening. en N 1 
hi ha been done, lay the sheet on the| be bad, especially upon children. When 
block, flat sido down, and before using “Summer Time” was first mooted, Mr. 
the fixed hammer get a chaser’s ball Willett called several times at the Insti- 
punch, and, placing it on the apex of the| tute of Hygiene and endeavoured to secure 
dent, take a suitable loose hammer and their support for his proposals. The 
gently knock down the sharpness of the| matter was brought before the Council, 
point. Do not do much of this, however, | and, as was only natural, a very large 
or the punch will effect more harm than| number of medical men were in favour of 
good. ‘The idea is simply to close up the| anything which would make people gét up 
metal a little at its nearest point to frac-| early in the morning, and, if he remem- 
ture. Just a rounding off and closing] bered rightly, there were at that time 
down is all that is required of the punch.! only two distinguished medical men in 
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London who opposed the measure. Sir 
William Bennett was one. 


“ A Rounpaxsour Roap To a GooD 
THING.”’ 

‘“ My personal reason, then and now, 
for opposing it,” he continued, ‘‘ was that 
it was inducing people to adopt a good 
habit by means of a trick against nature. 
The principle of opposing nature by a 
deception comes under the head of mental 
hygiene, and in that way itis not a healthy 
thing that we should deceive ourselves so 
as to get up an hour earlier in the morn- 
ing. Í am strongly in favour of early 
rising—the morning is the healthiest time 
of the day—but my contention is that by 
altering the clock we are using a round- 
about road to arrive at a good thing. Here 
in the towns we take it lying down, but 
in the country they have always opposed 
it. Country people, if they have a clock, 
- keep it in the best parlour, and seldom 
look at it. They still order their days 
by the sun. Children are less artificial 
and closer to nature than grown people, 
and they dislike being put to bed while 
it is still light.” feos 

Asked whether the long midsummer 
days were not exhausting to the child, the 
Principal said: ‘‘ You must remember 


that the air is more rarefied in summer, , 


and children do not require so much sleep. 
If put to bed too early they will not 
sleep. No one sleeps as soundly in the 
summer time as in the winter.”’ 


MODERN SPIRITUALISM, ITS 
ORIGINS AND PRESENT TEN- 
DENCIBS. 


Professor Kemp Smith, of the Univer 
sity of Edinburgh, delivered his conclud- 


ing lecture on ‘‘ Modern Spiritualism: 


?9) 


Its Origins and Present Tendencies,” in 
“St. Mary’s Cathedral, Edinburgh, on the 
6th inst. : 
_ Tur Frest MeEpivums. 

Professor Kemp Smith said modern 
spiritualism originated in an outburst of 
rappings which occurred in America in 
1848, in the household of a Methodist 
farmer named Fox. ‘The rappings pro- 
fessed to convey messages from the’ spirit 


of a pedlar who had been murdered for|speech and writing. 
money and his body buried in the cellar. tity 

Rappings continued to present themselves | ances 
in the presence of the Fox sisters, even seventy years, and, 


giving public demonstrations an epidemi |Jn the first 


of similar phenomena broke out all over 


| 


produce them deliberately, through vanity and thought, and made no appeal to the 


or love of excitement. If so, the confes- 
sions and the recanting of the confessions 
would be intelligible. As mediums, they 
would be conscious of the occasionally 
genuine, but frequently fraudulent, 
character of their proceedings. 


THE OBJECT OF THE TABLE. 

The Fox sisters, continued the lecturer, 
originated, and more or less standardised, 
the methods since followed. They em- 
ployed a table, doubtless because it served 
to conceal their lower limbs and imposed 
the convenient circular disposition of the 
sitters. In séances the table had pre- 
served its somewhat incongruous import- 
ance ever since. Tilting of the table and 
rappings served as the most usual code 
of communication. The Fox sisters also 
adopted the method of “calling the 
alphabet,” or passing down the alphabet 
until a rap or tilting indicated the letter 
required. Though this was a very tire- 
some and time-consuming procedure, it 
had remained a standard method. Asone 
of the Fox sisters stated in her confes- 
sion, it afforded the medium time and 
opportunity to collect from the counten- 
ances and behaviour of the sitters clues 
from which correct guesses could be made. 
It was surprising what remarkable results 
an acute observer could obtain in this 
manner. The scientist trained in the 
laboratory had not the kind of observa- 
tion required for detecting ‘the processes 
of the medium. It had been by con- 
jurers, and not by scientists, that the 
tricks of spiritualists had been discovered. 
Even a conjurer, however, though difficult 
to deceive, might sometimes be at a loss, 
because 
kind of trick. 


SPIRIT MESSAGES AND SUGGESTIBILITY. 

Professional mediums insisted, however, 
that their true function was not to reveal 
the future or past events of this life, but 
to comfort the bereaved and to spread 
hope and serenity by converting the 
world to a spiritualist interpretation of 
human-life and destiny. In conveying 


these general messages they did not resort | 


to any such roundabout methods as the 
alphabet or tiltings of tables. ‘Their 
favourite instrument was automatic 
An immense quan- 
of these professedly.inspired utter- 
had been published in the 


agreed in certain common features. 
place, they conveyed no single 
self-consistent body of teaching. In all 


the country, so that by 1851 there were cases they reflected the general kind of 


already some hundred mediums in New 
York City alone. Not only were the Fox 
sisters the first mediums, but no other 
mediums arose spontaneously, it would 
seem. Some of those who sat with the 
Fox sisters found that they could them- 
selves become mediums, and they in turn 
developed mediumship in others. The 
Fox sisters later made public confession 
that the raps were produced by partial 
dislocations of the knee and toe joints. 
They afterwards withdrew these admis- 
sions, but the recantation was perhaps 
even more significant than the confeś- 
sions. Proceeding, the lecturer said that, 
in view of parallel cases, many of which 
had been investigated by the Psychical 
Research Society, they seemed constrained 


to conclude that the rappings on first. 


occurring were not voluntarily but sub- 
consciously generated, which meant that 
the Fox sisters were subject to automat- 
ism, and were thereby placed in a com- 
promising position. When the Fox sisters 
came to discover that they themselves pro- 
duced the rappings, they would feel com- 
mitted, and, yielding to the expectations 
of those about them, would continue to 


G] 
f | 


TS aa a 


views current in the circles to which the 
medium ‘belonged—orthodox, Sweden- 
borgian, or Socialist, as the case might 
be. French mediums had usually ex- 
pounded the doctrine of reincarnation, the 
French Spiritualist movement having 
been determined in that direction by one 
of its chief protagonists, Allan Kardec. 
English mediums usually denounced this 
doctrine as false. Mediums, like patients 
in the hypnotic trance, were highly sug- 
gestible, and in their utterances seemed 
invariably merely to give expression to 
the views prevailing in the circles to 
which they belonged. This, he added, 
would also seem to be the reason why the 
automatic utterances and messages gener- 
ally professed to come from some spirit 
source. It was the kind of message which 


higher imagination. Neither was‘ there 
any freshness of insight exhibited. The 
thought was not controlled by any ‘refer- 
ence to the facts of life, but formulated 
itself under the exclusive guidance of cer- 
tain vague, optimistic, personal, and cos- 
mical emotions. With some few possible 
exceptions, these automatic utterances 
and writings were quite obviously -the 
direct product of the subconscious; and in 
view of the tendency encouraged by Wil- 
liam James, and still more by F, W. H. 
Myers, to extol the workings of the sub- 
conscious as superior to those of conscious- 
ness, it was well that this should be noted. 
The situation had been obscured by the 
citation of instances in which the subcon- 
scious mind in men of genius had demon- 
strably supported and perfected ‘thè 
labours of the conscious mind. Um 
doubtedly this did happen, but they would 
seem to merely unusually strikin 

examples of how the subconscious sing 
ordinarily worked, acting out the incita- 
tion, and under the general guidance of 
consciousness. When, on the other hand, 
as in these automatic writings, it not 
merely completed the processes set agoing 
by consciousness, but did the whole work, 
its products were patently inferior to 
those of the consciously controlled thought 
and imagination. _ 


RELIGION AND SPIRITUALISM. 
After dealing with 
phenomena, such as materialisations and 
spirit photographs, Professor 
Smith concluded by discussing the evi- 
dence obtained by the more recently in- 
vented method of cross-correspondences. At 


he was examining a different| best, he said, this was a strangely slender’ 


and precarious foundation upon which to 


little scepticism. The Spiritualist philo- 
it was well that that past should be kept 


should have to look to such quarters for 
the Sanctions, the certainties, and the 
inspirations upon Which it was to rest. 
` ee © oe 
ETHICAL PSYCHOLOGY. 


Dr. Hadfield, of London, delivered the 
first lecture in connection with a series 


arranged for clergy of the Kpiscopaltan — 


Church in Edinburgh, on September 26, 
when he spoke on ‘The Moral Signifi- 
vance of Ethical Psychology.” a 

Dr. Hadfield mentioned as the three 
determinants of character the hereditary 
factor, the environmental factor, and 
the ideal. Regarding the hereditary 
factor, he pointed out that the inheri- 
tance of a nervous disposition 
characteristic of many families whicb- 
produced artists, poets, epileptics 
drunkards, or great preachers. Beaides- 
the nervous disposition, there were the- 


was expected in the circles which the| “**10us instincts also inherited, such as 


medium frequented. 
WORKING OF THE Susconscrous MIND. 


those of fear, sex emotion, and curi- 
osity. He laid special emphasis on the: 
point that functional nervous diseases: 


Secondly, it was found that. though the and moral diseases could not be in 
messages had ~ rhetorical fluency, and|herited, so that we could not accuse our- 
were characterised by lofty ethical aims] bad temper, pessimism, alcoholism, or 
and a religious fervour, even at their best; perversions on the ground that our 


they were lacking in distinction of feeling} parents suffered. from these moral dis— . 
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with a past, and 


desire that it 
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. eases. The main causes of functional 


nervous diseases and of moral diseases 
were the complexes, which were psycho- 
logical constellations, the nucteus of 
which was derived from environment and 
the surrounding emotions from the here- 
ditary instincts. He then showed how 
the complexes, if deeply and effectively 
wepressed, would produce neurasthenia, 
or nerve fatigue, and if nearer the sur- 
face, and fighting at closer quarters with 
the self, would produce anxiety, neu- 
rosis, Or a condition of mental tremor. 
‘The complex might also manifest itself in 
perverted form, either as a functional 
nervous disease, such as those from which 
shell-shock soldiers suffered, or a moral 
disease, and in this connection he illus- 
trated his point by the moral diseases of 
alcoholism, of aggressiveness, of exhibi- 
itionism, bad temper, cruelty, and steal- 
ing. ‘Bhese moral diseases were dis- 
tinguished from sins in that they were 
undesired by the individual. They were 
of a compulsive character. - Their causes 
were unknown, and therefore the im- 
pulse seemed to come as a bolt from the 
blue, and the will was quite impotent 
to struggle against them. 


METHODS OF TREATMENT. 

As regards the treatment of these re- 
pressed emotions, such as those of fear 
an the shell-shock patient or of sexual 
feeling in the majority of civilian cases, 
Dr. Hadfield pointed out that the method 
of treating by the repression of the emo- 
tion was bad in that it produced the 
nervous and moral diseases already speci- 
fied. On the other hand, to give full ex- 
pression to the instinct, say, of pug- 
nacity or of the sexual instinct, such as 
wag recommended by many doctors and 
others, was no more successful in curing 
the victim of the nervous moral disease, 
for whereas previously the moral sense 
was dominant and the sexual instinct 
tepressed, if the sexual instinct was 
given full and undisciplined expression, 
it was the sexual instinct that was domi- 
nant and the moral sense that was re- 
pressed, so that the individual still had 
the conflict and repression in his mind, 
and therefore continued to ‘suffer from 
neurosis and a moral disease of a dif- 
‘ferent kind. Excluding, therefore, the 


_Mnethod of repression and that of exces- 


sive expression, the true solution of the 
problem and the right treatment was by 
sublimation, which was the process by 
which the instinctive emotions were 
diverted from their original ends, and 
were re-directed to ends satisfying to the 
mdividual and of value to the commu- 
nity. Thus the instinct of curiosity 
might lead, if repressed, to the perver- 
sion of observationism of which ‘‘ Peep- 
ing Tom’’ was an instances On the other 
hand, the instinct of curiosity rightly 


_ directed could be and was employed in 


all scientific pursuits. The instinct of 
display might lead to the perversion of 
€thibitionism or sexual exposure, but 
might be sublimated into the exposure of 
the sense of beauty as in the artist; in 
Poetry, in acting, or in the display of 
Moral and religious truth by the 
Preacher. Thus the sublimation of the 
sexual instinct might take the form of a 
feative impulse and lead the unmarried 
woman to undertake creative work like 
that of the handicrafts. Or if her in- 
‘tincts tended rather in the direction of 
the maternal instinct, they could be 
lirected towards the care of children or 
m nursing the sick. It was a matter of 
geat importance that each individual 
thould discover that form of sublimation 
_ corresponded to their own bent in 
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FACTS AND POSSIBILITIES OF 
P8YCHICAL RESEARCH.. 


LECTURE By Sir O1river LODGE. 


Sir Oliver Lodge, F.R.S., lectured last 
Monday week, in St. Andrew’s Hall, Glas- 
gow, under the auspices of the Glasgow 


Society for Psychical Research, on 
“ Psychical Research — Facts and 
Possibilities.” 


Sir Oliver Lodge said if they took a 
survey of the facts that surrounded them, 
they found themselves in the midst of a 
universe of matter distributed in spherical 
masses of a certain size, and subject to 
mutual attraction for reasons only par- 
tially known. This sentence could be ex- 
panded into a lecture by itself. All large 
masses had to be spherical. Some of them 
were hot and bright and full of activity; 
others were dark and cold like the Earth, 
and,, seen from a distance, they would 
say that the Earth was dead, not par- 
ticularly active, and not specially in- 
teresting.’ They who lived on it knew 
better, -and it might be that the more 
they knew about any of these worlds, the 
more interesting they would find them. 
The whole scale of the universe was quite 
overwhelming. The Sun, as they knew, 
was one of the stars, but it was the dwarf 
star, and was known as belonging to the 
group of dwarf stars, although it was a 
million times bigger than the Earth. 
What, then, was the giant star? Well, 
there were lectures to be given there on 
astronomy, and they would know more 
about it. He only mentioned the stars 
now as showing that the universe con- 
tained things almost beyond human con- 
ception entirely, and beyond human know- 
ledge only a few years ago. | 


DISTRIBUTION OF LUMPS IN SPACE. 


They now learned of visible stars, the 
light from which took 100,000 years to 
reach the Earth. If the universe was not 
infinite, it was to all intents and purposes 
infinite, and if there were any folly that 
was higher than another, it was to say 
that anything was a priori impossible in 
such a universe. (Applause.) They knew 
so little creeping about on this little 
world. They could make some assertions, 
but they could not with any safety make 
denials. It took an immense amount .f 
knowledge to deny the existence of any- 
thing. (Applause.) All these lumps of 
matter in space might have aggregated 
into one NCE Why were they scattered 
about? All this could be explained. Tho 
reason for their comparative distributions 
could be and was getting fairly well known. 
They were kept apart by motion. Motion 
was a characteristic property of matter 
which might be defined as that which 
moved. Their senses told them of matter, 
and this was all that they did tell them 


‘of directly, and by their muscles they 


acted upon it, and that was all that they 
could do in this physical world. They 
move matter and rearrange it. If they 
examined the activity of man in regard to 
matter they would find that it consisted 
of simply moving and rearranging matter, 
leaving the matter to produce elec- 
tricity, magnetism, light, growth, 
and development by its own properties. 
All that the agriculturist, for example, 
did was to move a seed into the ground 
and move away the weeds, letting in the 
sun and air. The rest was done by the 
things themselves. This could be applied 
throughout, but when they moved things 
they gained a knowledge of the matter. 
They also gained a knowledge of empty 
space. Motion resisted was matter; 
motion free was empty space. Let them 
consider, then, what their senses gave 
them. They could taste matter. They 
could even taste it at a distance by its 


‘(Applause.) 
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evaporation by what they called sniell. 
They could appreciate its vibrations—the 
vibrations were soynd. If, for instance, 
when matter was thrown into tremor, and 
it was by this tremor that they could com- 
municate with each other, they had a 
special sense organ to enable them ta 
appreciate the vibrations of matter. But 
there was another kind of vibration, finer, 
more rapid, which they could also appre- 
ciate, as when they touched a hot kettle 
or redhot poker, where the feeling of the 
vibratory motion of the atoms of matter 
was so violent as to cause a sense of pain, 
and thus they got the idea of heat. But 
when they held ther hand in front of a 
furnace or in the blazing sunshine they 
were not touching any matter. They were © 
in empty space. Well, they felt the same 
quiver, the same vibration in empty 
space. What did this prove? It proved 
that space was not empty. Matter was a 
great fact that their sense told them of. 
The ether was a great fact of which their 
intellect told them, though they had no 
sense organ of it. The fact was that their 
senses told them very little. Directly 
their animal senses were inherited from 
their ancestors, and the animals had just . 
as good senses as they had; in fact, he 
thought, rather better. Certainly they 
could smell better. (Laughter.) The 
senses were for the purpose of getting 
food and escaping danger, and were not 
for the purpose of philosophising or 
understanding the universe, and when 
they tried to ‘use them for the latter pur- 
pose they should make mistakes where 
their information was so meagre, One of 
the chief mistakes: they were likely to 
make was that. it was nearly complete. 
The dog had as good senses 
as they had, but what did he know about 
the universe? Do not let them commit 
the folly of saying that things which did 
not directly appeal to the senses were not 
facts. To him the ether of space did not 
belong to the category of possibility. It 
was a fact as real as matter. 


VIBRATION IN THE ETHER. 


He had spoken to them of vibrations 
which they felt in matter, but they also 
felt vibration in the ether, and they had 
a special sense organ for these vibrations 
—namely, the eye. Not that the eye told 
them that they were vibrations or that 
they came through the ether, All that 
the eye told them was about the object 
which emitted the vibrations. By a carc- 
ful scrutiny of fact science had progressed, 
and had ascertained that light consists 
of vibrations of the ether, and it had 
measured their number. Scrupulous at- 
tention to facts had made modern science 
what it was. Matter consisted of atoms, 
separate particles, and were it not for the | 
ether which cemented and held them to- 
gether the atoms would be all loose like 
dust, but they cohered and formed a solid 
object. Cohesion was a prorerty of the 
ether of space. When they strained a 
spring and it sprang back it was not the 
matter that made it spring back but ether 
of space, which was an ingredient in every 
visible body. They found that the atoms 
themselves wero built up_of electric par- 
ticles, positive and negative electric 
charges. This was what the whole 
material universe was built up of, and 
these were held together into atoms by 
the ether. The ether did not only convey 
light, but was responsible for cohesion, 
electricity, and magnetism, and now it 
was shown that it was responsible gravita- 
tion. 

The lecturer then proceeded to discuss 
the ether human body and its survival 
when the-material body decayed and Sati 
All wearing) ont,) he>said, belong to 
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matter, and an ether body meant the sur- 
vival of the individual after death. Mean- 
time, let them make sure of their facts, 
assume responsibility, and realise that 
they were agents in a mighty scheme in- 
spired by those who had gone before, and 
linked together, as the worlds were, by 


the ether in one family of life and ser- 


vice, 
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PROFESSOR J, ARTHUR THOMSON 


ON MAN AND NATURE. 


“Nature and Man ” 
the lecture which was 


son, Aberdeen, who, at the outset, said 
there were a 
asking, Who 
To that reasonable and 


wished to plead for a particular answer— 
namely, that they should seek 
Strengthen the somewhat 
primary relations of man with nature. 
Man was cradled and brought up in wild 


nature, and one of the disadvantages of 


the industrial revolution had been that 


multitudes of men, women, and children 


had lost that primary touch with nature. 
Man must ever return to nature. 
period of evolution that had been so 


largely urban many of them missed their 
contact with the open country, which for 


them was a condition 
which, 
richment of. life. There were certain 
fundamental impressions which their fore- 
fathers got from nature which they would 
be the 
impressions of largeness and power and 
order. Nature aroused their 
intrigued inquisitiveness ; 


of full sanity, and 


it led them on 


and on. It was like a serial story. The 
study of nature was a brain-stretching 


discipline which, while it rewarded them 
with light and with power, also dis- 


ciplined them in humility; for was not 
all their sclence surrounded with mystery 
as to origins and essences, and with the 


mystery of change ? 
MYSTERY OF THE WORLD. 


All around them they had bright 
beauty, and he voiced the theory, not 
dogmatically but tentatively, that all 
wild creatures which were living an inde- 
pendent life and did not bear the marks 
of men’s fingers were beautiful. There 
was a problem in the fact of beauty and 
its omnipresence throughout the world. 
To recover some of the primary actual 
touch with nature, to regain or replace 
the fundamental impressions which their 
forefathers made much of, and to enjoy 
beauty that was omnipresent in the world 
and to search for its significance—these 
were relations with nature which they 
could not, if they were wise, dispense 
with. There were correspondences in 
nature to what mankind in its best re- 
garded as best. If it should turn out to 
be so—that there were correspondences in 
nature to the truth, the beautiful, and the 
good, then that was a big gospel. His 
suggestion was just this—that, after all, 
was not truth-seeking facing the facts, and 
were not successful organisms in nature 
the masterly animals that had faced the 
facts, the corresponding power, if they 
liked, to seeking the truth? Nature was 
all for health. Might it not be that seek- 
ing the truth was just the highest expres- 
sion of a healthy mind bound up with a 
sound body? Nature was always reward- 
ing those that worked towards ends not 
self-preservative but race preservative. 
Nature stamped not only the beautiful 
but the good in her approval. He sug- 
gested then that there was an ethical 


was the subject of 
given at Edinburgh 
last week by Professor J. Arthur Thom- 


great many people who were 


would show them any good? 


serious question 
a multitude of answers were given, many 
of which must be ‘allowed validity. He 


to 
slackened 


In a 


at any rate, made for steady en- 


poorer if they could not replace— 


curiosity; it 
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undertone in nature. Since the beginning 


of life there had been a growing appre- 


ciation of the mystery of the world. In a 
very literal sense the highest animals 
were the heirs of all the ages. Proving 
all things, holding fast that which was 
good—those were the whole tactics of evo- 
lution. They could not worship nature. 
They could not be grateful to a system of 


which they formed part, They could not 


find abiding satisfaction in God’s voice3 
alone. Invigorating they were, though 
people seldom gave them chance enough. 
Should they then not seek to worship Him 
whom nature increasingly revealed ? 


— >e 6 0 


SOME SPECULATIONS ON 
RELATIVITY.. 


By A. V. FRANKLIN. 


One of the riddles of time is the age-of 
the Sun. It is, perhaps, as fascinating a 


problem as any, for there is an extra- 
ordinary difference of opinion about it 
between geologists and astronomers. 


Geologists, basing their computations on 


the physical (stratiferous) history of the 
Earth, have done as remarkable things, 
generally, for Time as astronomers have 
for Space; and, when they tell us that 
300,000,090 years are hidden in the 


Earth’s past, we know that their deduc- 
tions have been many and varied and their 


results may enter the realms of prob- 
ability. 


Astronomical calculations, on the con- 


trary, are based entirely on the theory 


of the Sun’s contraction; which, though 
a remarkably brilliant theory, is neverthe-. 


less highly speculative,’ and, when the 


result is given as but a fraction of the 


geologists’ figures for the Sun to cover the 
whole solar system as far out as Neptune, 
we are rather staggered at such vast differ- 
ences in time: between the two theories. 
More, upon due consideration, we rather 
incline to believe the geologists. 

It must not be forgotten that both 
parties are agreed as to the continued 
stability of the Sun’s heat (the most vital 
factor), which countenances the contrac- 
tion theory. The weakness, therefore, in 
the astronomers’ argument must lie in the 
premise, i.e., the calculated heat of the 
Sun. 

This solar heat calculation is arrived at, 
as we know, from the amount of heat re- 
ceived by the Earth in a given time, and 
the inference drawn that such heat 
radiates from the Sun in equal propor- 
tions in all directions. 

Now let us see what results “ Rela- 
tivity ’’ might produce in this contraction 
theory. Immediately, we see that the 


present calculation of the Sun’s heat 


would be incorrect, as radiations in equal 
proportions in all directions will not 
suffice, our Earth drawing to itself more 
than its share through gravity. Again it 
will be seen that, from the amount of heat 
received by the Earth in a given time, 
that portion of excess received through 
gravity must be calculated and deducted 


before the final computation'of the Sun’s 


heat is made. And so it would seem that 
will lead us to believe that: (1) The Sua 
is not burning so fiercely as has been 
computed; (2) its radiation will be 
necessarily less; (3) its computed con- 
tinuous loss of energy greatly lessened. 
Thus we find that ‘‘ Relativity ” may 
upset the present premise to the contrac- 
tion theory, but, at the same time, may 
yet be the means of bringing astronomical 
calculations into some agreement with the 
geologists’ on this problem. For, as we 
reduce the three factors mentioned in the 
previous paragraph, so we shall find the 
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period of time for contraction will increase f- 
in inverse ratio.—From the Journal of the 
Royal Astronomical Society af Canada. . 


—————__>-20e~<__—. 
THE HABITS OF SEA TROUT. . 


Do the salmonide seek their spawning 
beds in the autumn led by some inherited 
knowledge of locality, ‘or simply by the 
spirit of adventure? Often, I imagine, 
by the latter. Otherwise, why do they so 
frequently bore their way up waters 
which are hopelessly barred by high falls, 
or are in other ways totally unsuitable 
for their purpose? I have twice caught 
heavy sea trout in a burn which plunges 
precipitously into a tidal loch. This 
burn tumbles into the sea from a moun- 
tain lochan 1,100 feet above. There is 
not a yard of level water in the whole of 
its noisy course. The strongestefish could 
not fight its way more than a short dis- 
tance from the beach. After it had con- 
quered several difficult shoots it would be 
finally stopped by a sheer fall of some 
40 feet. ‘There are no large pools any- 
where in this burn—merely eddies in 
which one finds burn trout of the usual 
kind. ! i 
Towards the end of September I was © 
tossing a worm into the back-waters 
among the rocks of the foaming torrent, 
when the Stewart-tackle seemed to catch 
in a snag. Then I realised that I was 
into a big fish. As it leapt out of the | 
white swirl I knew that we should have a { 
long fight, and that the odds would be all 
with the fish. Fortunately it plaved the. 
game, and Kept its vigorous nose up- 
stream, in spite of the force of the torrent, - 
till I had almost mastered it. The real 
struggle began when it let itself go, and 
was carried like a log. over fall after fall 
and through foaming Janes of torn and 
tortured water. Here the burn flows 
beneath trees. Ash saplings, rowans, 
briar, and bracken overhang the flood. 
The larger trees were not so difficult to 
negotiate, as the rod could be handed 
round the trunk and so passed on; but 
the saplings and briars were almost in- 
superable. Many times the rod was 
caught in their supple branches, and 
time after time I bent them down and 
somehow scraped the rod over, narrowly 
escaping sharing the torrent with my 
trout. . 

For about a quarter of an hour I thus 
rolled and slithered down the bed of that 
angry water, and only by. sonie miracu- 
lous luck never gave my prey the chance 
to get a straight pull on the gyt-cast. At 
last we reached a back-water with a shal- 
low margin into which the fish suffered 
itself to be guided. Holding the line as 
taut as I safely could I reached down and 


got a grip on the gleaming back with my 


left hand. A rapid scoop and the day 
was won. This trout scaled nearly 2 lb., 
and was in fine condition, shining and 
fresh from the sea. But what was it doing 
there? Nowhere in that-burn are there 
any places fit for spawning, nor have 
any sea trout fry or any parr been seen 
there. Was this a gentleman adventurer f 
—E. C. D., in the Scotsman. 


m 6 Ce 
A NEW TELESCOPE. 


According to the Scientific American, 2 
Swiss inventor named Rosing is reported 
to have constructed a ‘ light-electric ” 
cell for telescopic purposes, which responds 
to variations of light much more rapidly 
than any selenium cell thus far invented 
and which possesses the great advantag> 
of not being subject to “ fatigue.” 

This cell, which is already in use for 
practical purposes in Rosing’s telescope 
consists of a hollow ball filled with EA 


1 
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hydrogen or helium. Upon one side 
s covered with sodium amalgam or 
while upon the 


ive fed 
$ itis i 
q potassium = amalgam, v t 
} opposite side it is provided with a pla- 


tinum electrode. When the amalgam 


wf sutiace receives a negative electric charge 


and is afterward illuminated an imme- 


tif diate discharge takes place; the electric 
‘4 current connecting the twe electrodes can 
bf pass Irom the platinum electrode to the 


amalgam. Hence as a result of the illum- 
ifation it is able to overcome the resist- 
ahoo with which it was formerly unable 


TET to cope. 


According to the experiments made by 
Rhigi and Stroletow the strength of the 
photoelectric current which is here opera- 
tive corresponds precisely to the intensity 
of the light. Indeed, it follows the varia- 
tions of intensity in the illumination so 
exactly that the most peculiar effects can 
be obtained; for example, by the use of 
an intermittent light. The inventor calls 
this instrument an ‘‘ elektroskop.” This 
new apparatus is now being tested by 

reoni in his wireless telephony experi- 
ments, ‘ 
_==-—_——_-2»e oH 


SCIENTIFIC SOCIETIES. 


BERWICKSHIRE NATURALISTS’ 
CLUB. 

Viscount Grey of Fallodon, delivering 
„his Presidential address at the annual 
meeting of the Berwickshire Naturalists’ 
Club on the 6th inst., gave an interesting 
account of the nesting and other pecu- 
liarities of British and foreign ducks 
which have come to the ponds at his estate 
at Fallodon for the past thirty-seven 
years. 

- Giving the list of water fowl which had 
actually been reared on the ponds at Fal- 
lodon, Lord Grey said that of the British 
surface-feeding ducks he had the mallard, 
widgeon, pintail, gargeny, shuveller, and 
teal, Of diving ducks he had the tufted 
duck, the common pochard, the red- 
crested pochard, and the  white-eyed 
pochard, a total of ten different species of 
British ducks. Amongst foreign species 
he had the spotted-billed duck, the Caro- 
lina or wood duck, the mandarin, the 
choloe widgeon, the Chilian pintail, tho 
Bahama pintail, falcated, rosy bill duck, 
blue-winged duck, Brazilian duck, Japa- 
nese duck, and the versicolor, along with 
the Chilian teal. ‘hese different species 
had been successfully reared. 

Having dealt with the peculiar habit of 
certain drakes to go into “eclipse” when 
they changed colour, and paid no atten- 
tion to their family, Viscount Grey re- 
counted what had been observed at the 
nesting of a pair of Carolina or North 
American wood ducks. They selected a 
hole in an elm tree, he said, about 300 
yards from the water. There they nested 
for the year, and there they brought up 
their young. Tho hole in the tree was a 
Considerable distance above the ground, 
and his gardener was interested to know 
how the ducks managed to get their 
young brought down. Noting the time of 
Incubation, he took up his stand near 

ə tree and watched the mother duck 

ave the nest, and from the long grass 

Rear the water begin calling. The young 

UcKS came to the edge of the hole, and 
Me at a time. With the exception of 


me, when two fell together, they fell like 
Sores on to the long grass beneath the 


pei and went off after the mother to the 


` 


ments were taken, and it was found that 
the young ducks immediately out of the 
shell had climbed up a distance of two 
feet in the inside of the tree to reach the 
ədgə of the hole, had dropped a distance 
of 21 feet to the ground, and had fol- 
lowed their mother a distance of 300 yards 
That little 
ducks, without any strengthening feeding 
previous to their adventure, could accom- 
plish this was a tribute to the energy of 


through the long grass. 


nature, 


Dealing with the age to which birds 
live, Viscount Grey said he had a teal 
widgeon drake from October, 1888, and he 
died, obviously of old age and nothing 
more, in 1918. Twenty years was, in his 
opinion, the longest life span of a water 


fowl. 
eB A aa ———_—__—__—_—_——a 


SCIENTIFIC NEWS. 


ff 


At about 5.30 p.m. on Saturday, July 
16, 1921, a brilliant fireball was seen in 
full daylight at Go Home Bay, Ont. This 
place is on the east side of the Georgian 


Bay, in Long. 79° 57’ W. and Lat. 45° N., 
and numerous summer cottages 


Dr. L. F. Barker, of Baltimore, Md., 


whose daughter, and a lady with her, sent 
Royal 
Astronomical Society of Canada, stating 


notes to the Journal of the 
that the size of the meteor seemed about 
that of a small moon, and that aside from 
the extraordinary brilliancy of the in- 
candescent mass one observer was struck 
by a feeling of great heat—the colour was 
redder towards the centre than at the 
edges, and, also, sensed a rotary motion, 
the short tail being spirally twisted. _ 


Observations made from August, 1920, 


to February, 1921, by Professor William 
of Harvard, prove 
beyond doubt, he asserts, that life exists 
The professor bases his 
assertions on a series of telescopic photo- 
graphs of a crater with a circumference 
Hundreds of photographic 


Henry Pickering, 


on the Moon. 


of 37 miles. 
reproductions have, it is stated, proved 
irrefutably the springing up at dawn, 
with ‘an unbelievable rapidity, of vast 
fields of foliage, which come into full blos- 
som just as rapidly, and which disappear 
in a maximum period of eleven days. The 
plates also show that great bligzards, 
snowstorms, and volcanic eruptions are 
frequent. “‘ We find,” says the professor, 
“a living world at our very doors, where 
life in some respects resembles that of 
Mars—a world which the astronomical 
profession has in past years utterly 
neglected and ignored.” 


A new gunpowder which, besides being 
smokeless, gives no flash on discharge has 
been produced by-the Ordnance Corps of 
the United States Army. It is stated 
that it will thus be possible ta carry on 
night firing without the danger of giving 
away the position of the battery through 
the bright flashes which occur when ordi- 
nary cordite is used. The result has been 
secured through mixing with the cordite 
substances which cause the burning parti- 
cles of the propellant ta become volatil- 
ised, so that nothing more than a dull 
red glow is visible at the muzzle of the 


» à distance of 300 yards. Measure-!gun. The new powder has been tested suc- 


are 
located there, among them being that of 


inch calibre. 


“ Discovery ’’ (London, John Murray, 
ls.) is a varied and vigarous number. 
The principal contents are “The City 
of the Sun-Oult,’? by Prof. T. E. Peet; 
**New Methods of Criminal Investiga- 
tion,” by George Frederic Lees; “ The 
Proscription of B.c. 43,’’ by Prof. R. S. 
Conway; ‘‘The Study of Plankton,” by 
Dr. J. Travis Jenkins ; and the conclusion 
of ‘Standards of Correctness in English,” 
by Prof. Henry Cecil Wyld. The editorial 
notes and reviews, etc., are, as usual, 
interesting and up-to-date. 


Sir Frank Dyson (the Astronomer- 
Royal) has been elected Master of the 
Clockmakers’ Company. 


An announcement by the Vatican states 
that a conference of astronomers will take 
place in Rome next April under the presi- 
dency of Cardinal Mercier, with the object 
of reforming the calendar and fixing 
Easter. 


A conversazione of the Royal Micro- 
scopical Society was held at the Mortimer 
Hall on October 5, when a large 
company was received by Professor John 
Eyre, the President. Many interesting 
exhibits illustrated the intricate beauty of 
minute natural forms—very notably in 
the delicate structures of pond-life and in 
the exquisite elaboration of very small 
feathers. A collection af instruments 
exemplified the latest technical devices. A 
valuable adjunct, the light-filter, by 
means of which correct colour-values are 
obtained for photographic work, and the 
distracting influence of artificial light on 
colour is obviated, was shown. 


A new astronomical society has been 
founded in Bandoeng, Java (Dutch East 
Indies), with the intention of building an 
astrophysical observatory. Mr. Bosscha 
will, at his own expense, purchase a re- 
fractor of about 30 ft. focal length and 
give it to the society. The plantation 
company, Baroe Adjak, gracefully gave 
the society a large piece of land on a hill 
near Lembang, which will be the site of 
the observatory. 


“Science Progress” for October (Lon- 
don: John Murray, 6s.) is a good number 
in every section. The special articles are 
on “The Significance of Spectroscopy,” 
by H. Dingle, D.I.C.; ‘‘ Some Implica- 
tions of the Chromosome Theory of 
Heredity,’ by J. S. Huxley, M.A.; ` 
‘Some Biological Effects of the Tides,” by 


F. W. Flattely ; and “Symbiosis and the . 


Biology of Food,” by H. Reinheimer. The 
“Popular Science’’ paper is on “ Some 
Other Bees,” by H. Mace. The Essays are 
on “Typewriter Reforms: The Combina- 
tion Keyboard,” by Wm. W. Nelson. The 
Essay Reviews deal with “ The Mechanism 
of Thought,” by T. Beaton, and “ The 
Productivity of- the Sea Fisheries” by. 
Prof. J. Johnstone. The Notes, Corre- 
spondence, and Reviews cover wide fields 
of current interest and importance as 
usual. 


Dr. J. Hopwood Jeans, F.R.S., who has 
been selected to deliver the Halley Lecture 
at Oxford next year, is a Londoner by 
birth, and one of the secretaries of the 
Royal Society. He has filled with distinc- 
tion numerous lectureships and professor- 
ships in this country and America, and 
published works of excellence on varied 
topics, ranging from Astro-Physics and 
Cosmogony to Electricity and Magnetism. 
The Halley Lectureship was founded about 
ten years ago by the late Dr. Henry Wilde. 
F.R.S., who, himself became the first 


] 


cessfully in guns and howitzers up to five- . 


) 
l 
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lecturer to honour the mem 
Halley, the famous 
accurately predicted 
ley’s Comet.” 


Cesare Lombroso, the scientist and 
apostle of psychiatry, who did so much 
for prison reform, was born at Verona in 
1836, although his life’s work was carried 
on at Venice and at Padua, in the Uni- 
versity of which he was one of its most 
celebrated Professors. On the 28th ult. 
his native city, Verona, honoured his 
memory ‘by the inauguration of a monu- 
ment which has been subscribed for by 
Scientists belonging to twenty-three dif- 
ferent nations, His statue is of bronze, 
resting on a massive granite basement, 
and is the work of a well-known artist, 
Leonardo Bistolfi. It has been erected 
in the Piazza S. Spirito, where it is 
entered by a street to which has been 
given his name. Some regret Was ex- 
pressed that no scientist was there from 
England. Fifty scientific societies and 
associations were also represented. 


The Aeronautic Propaganda Committee 
of France is offering a prize of a million 
francs (about £20,000 at present nate of 
exchange) ta the constructor of a motor 
for commercial aviation, which shall best 
satisfy the tests of a special competition, 
including durability, regularity, and sim- 
plicity. The competition will be inter- 
national within the present rules of the 
International Aeronautic Federation, but 
foreign constructors may only compete if 
they engage to lave their engines con- 
structed in France if they prove success- 
ful in the competition. The engines must 
be ready by June 1, 1923. The Aero Club 
of France will superintend the competi- 
tion and issue the rules. ` 


The Aftenposten reports an invention 
by the physicist, M. Gross, of Christiania, 
who, it states, has produced an accumula- 
tor with three cells and weighing 55 lb. 
which gives a pressure of six volts and 
more than 200 watt hours per 2.2 lb., or six 
times more than the ordinary accumu- 
lator. It does not freeze, and will sustain 
short circuits that would be calculated to 
destroy other accumulators. Professor 
Vegard, of the Christiania University, 
thinks there is reason to hope great things 
of the invention. 


ory of Edmund 
astronomer, - who so 
the return of “ Hal- 


below zero. The carbon monoxide then 
liquifies, leaving hydrogen in a pure state. 


cubic metres of hydrogen can be produced 
in an hour. The ammonia is obtained by 
submitting a mixture of this hydrogen 
and nitrogen to extremely high pressure. 


News has been received by the London 
office. of the All-Russian Co-operative 
Society of the Kara Sea expedition, which 
started from Great Britain and Sweden 
for the mouths of the rivers Obi and 
Enissei under the command of Captain 
Sverdrup. On August 15 all the ships 


the expedition divided into two parts, 
each arriving safely at its destination, and 
then ..began first the unloading, and after- 
wards the reloading of the ships. The 
latter was completed in due time, and on 


ships of the expedition, united once more, 
started together on the return voyage. 


had been damaged by ice near the island, 
Biely, and had lost three propeller 
blades, consequently she had to be towed 
all the way back, and Rad to put in either 
at Tromsö or Trondhjenf for repairs. 


committed suicide. Fear of school exami- 
nations was the prevailing motive. 


How Long Can You Hold Your Breath? 


and M. Bourgeois, reported 


state of rest, or a little bit longer if the 


considerably increased by training, as in 
the case of expert divers. 


means of diagnosis. 


A second edition of “ Map Projections,” 
by A. R. Hinks (Cambridge University 
Press, 12s. 6d.), will be welcomed by all 
who have realised the proved value of the 
first to geographers whose ‘mathematics 
are perhaps not their strongest point, but 
who are expected to pursue the study of 
cartography on more scientific lines than 
those sometimes pursued. The present 
edition is revised and enlarged, and the 
author has taken occasion to modify some 
of his former conclusions in 1912, thanks 
to his experience at the Royal Geographi- 
cal Society during the war. For instance, 
artillery requirements in modern war 
have brought into great- prominence the 
advantages of an orthomorphic projection 
for the large scale tactical maps used in 
stationary warfare, and Mr. Hinks, unlike 
some of us wha have.been taught little 
by the war, revises his past opinions, and 
will be thanked for it. 


What is described as an interesting dis- 
covery for the synthetic manufacture of 
ammonia has been made by a French 
scientist. His method is to extract the 
hydrogen from a mixture of hydrogen and 
carbon monoxide produced by passing 
steam through red-hot coke. This is done 
by compressing the gas given off to 
thirty-five atmospheres, when its tempera- 
ture is reduced to 207 degrees (centigrade) 


vations were made in cardiac affections. 


15 ft. and weighs approximately 5,500 1b. 


lamps, and can be reached by means of a 


port this fixture eight 2-in. pipes 25 ft. 


bowl a cable can be lowered ; it has at the 
end a leather outfit. This enables a man 
to be hoisted to the small bowl so that he 
can clean the lower surface of the large 
bowl. 


Professor A. S. Eddington, Plumian 
Professor of Astronomy in the University 
of Cambridge, delivered the first of the 
“ David Elder ” lectures on astronomy in 
the Royal Technical College, Glasgow, last 
week, the subject being ‘‘ Einstein’s 
Theory of Relativity.” Professor Edding- 
ton at the outset dealt with the failure 
of experiments to determine our velocity 
through the ether which the accepted 
theories of last century might really have 
led them to expect, with the result that 
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It is claimed that by this process 220 


reached Murmansk. At the end of August 


September 18, according to plan, the six | prepare to accept the result of the experi- 


Only one ship—viz., the Tintern Abbey— 


In the first half of 1920, 225 American 
children killed themselves; in the first 
half of 1921 almost double that number 


According to some recent experiments by 
two French physiologists, MM. L. Binet 
in the 
Presse Médicale (Paris), this is not more 
than 40 to 45 sec. for a normal adult ina 


person is lying down. This time can be 


But the most 
important result of these experiments is 
the demonstration that the capacity for 
holding the breath is affected by disease 
of the air passages or of the heart in 
‘such a manner as to form a valuable 
In cases of chronic 
bronchitis, for example, the patient is 
rarely able to hold the breath more than 
20 sec., while in tuberculasis it may be 
reduced ta 15 sec., even in comparatively 
early stages of the disease. Similar obser- 


What is declared to be the largest in- 
direct lighting fixture ever built has just 
been installed in a new theatre in Mil- 
waukee, Wisconsin. It has a diameter of 


The large bowl is so immense that it was 
necessary ta provide a second bowl to 
illuminate it. The top bowl contains 118 


ladder extending down the 25 ft. from the 
hole in the centre of the dome. To sup- 


in length are required. From the smaller 
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Einstein considered that velocity through 
the ether is meaningless. They had dis. 
covered that length was relative, not 
absolute. so that the yard was a an 
standard. It was found that our ideas o 
time also required a similar revision, and y 
this was illustrated by lantern slides show. f- 
ing the origin of our method of locating 
events in time. Observers with different 
motions had different judgment as te 
simultaneity. Referring to the. -non- 
Euclidean geometry introduced by Ein- ]: 
stein, Professor Eddington explained that | 
the boys of the newer generation would }: 
have less difficulty in accepting it, because |: 
they were now being taught on the sound f: 
principle that the basis of geometry was 
experimenetal, so that experiments carried 
to a very high degree of accuracy showed 
that the geometry of Nature was only 
approximately Euclidean. They should 


ments without trying to fit it into a 
conceived geometry already decided upon. 


The Hereford Times of the first instant 
gives a long and interesting report of a 
Jecture delivered by Mr. Alfred Watkins 
on the ‘‘ Moats, Mounds, Camps, and 
Sites in Herefordshire.” Mr. Alfred 
Watkins, by means of a hundred photo- 
graphic slides, including sections of the 
Ordnance maps, elucidated his theory 
that, going back to the earliest dawn-of. 
British history, this island was traversed. 
in every direction by means of tracks 
mathematically drawn from point to 
point. During a long period, apparently 
from the Neolithic age,- on past: the 
Roman occupation into a period of decay, 
all trackways were in straight lines 
marked out by experts on a sighting 
system. Such sighting lines were (in 
earlier examples) from natural mountain 

eak to mountain peak, probably lower 
heights in flat districts, such points being 
terminals. Such a sighting line (or ley) ` 
would be useless unless some further | 
marking points on the lower ground 
between were made. Therefore secondary 
sighting points were made, easily to be; 
seen by the ordinary user, standing at 
the preceding sighting point, all being 
planned on one straight line, made, or 
modified to other uses, and a large num- 
ber are marked on maps. They were con- 
structed either of earth, water, or stone, 
trees being also planted on the line 
Sacred wells were sometimes terminals in 
the line, and sometimes included as 
secondary points. Sighting lines were (in 
earliest examples) up to 50 or 60 miles 
in length, later on rather shorter, down 
to a few miles. Sighting points were used - ` 
for commerce and for assemblies of the 
people. When troublesome times came and 
stronger defences were wanted, the groups 
of two or three sighting tumps which 
came near together (especially on the to 
of a hill) had defensive earthworks adde 
to make a fortified enclosed camp. These 
trackways of successive ages grew so thick 
on the ground as to vie in number with 
present-day roads and by-ways. All forms 
of sighting points became objects of in- 
terest, superstition, and genuine venera- 
tion, and as such were utilised on the 
introduction of Christianity. Practically 
all ancient churches are on the site of 
these sighting points (tumps or stones), 
usually at a cross of tracks, and there is 
evidence that in some cases the church- 
yard cross is on the exact spot of the 
ancient sighting or marking stone. In 
time homesteads clustered round the sight- 
ing points, especially the ponds. The 
moats and tumps were often adopted in 
after ages as sites for the defensive houses 
or castles of wealthy owners. Hundreds of 
place names give. support to these pro-. 
positions. 
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PINHOLE OBSERVATIONS 
vn SUN. 
“filé.j—We have a large wooden packing- 
house here, which is roofed with old shing'es 
of, wood. The heat of our summers has con- 
éwed the shingles, leaving hundreds of 
small holes in the roof. The sun shining 
through these holes and cracks throws a num- 


OF THE 


_ holding a piece of white card near the floor, 
~q at right angles to the narrow sunbeam, I get 
24 a perfect image, 4 ins. in diameter, of the 
tki -Snn, which is absolutely clear and sharp, and 
iw shows the umbra and penumbra of the large 
. sunspot which is in the centre of the Sun’s 
æ disc to-day. The natural pinholes in the 

roof are about 80 ft. from the floor. 

ae | Harry Rogers. 
Bresno, California, U.S.A., Sept. 18. 


THE PERSEIDS,- 1921. 

[it4.--A rather important error crept 
into my letter on this last week. The date of 
the main max. on August 11 is printed as 
13hb. 30m. Dutch time It should have been 
13h. 10m. 

Ashby, Scunthorpe, Oct. 7. 


A. Kang. 


WEATHER IN SEPT., 1921. 


~ (1065.] RAINFALL, 
. No, Greatest 
of Fallin 
days any one 
Btations. Totais. with day. 
pe Inches. O.lor In Date. 
=] Gondon (Holborn more. $ 
ye - Viaduct) se... Lid we 3. ead 285.0" 12th 
„į Uondon(Lewisham) 1.60.. 6 .. 1.11... llth 
-3 . Banbridge Wellst.. 0.79 .. 7 .. 0.57... llth 
Ca WorthingS ........ DEITS D ar OSa LDH 
i Barnton .......... 0:76". 10> 5. 0:31 «. 12th 
sc: Torquay {| ......-. 1.19 T os DUS en 141th 
=: Upplepen.......... 1.35... 7 ses 0.73 .. Lith 
e BOs soe saso 1,08; sv O - 500148... Th 
of *Taken at 6 pm. All others at 9 a.m. 


‘g  PorHawkenbury figures see letter 109, p. 134, 
mH No. 2950. 

§ Mean for month, 2.44 in. 

|| Mean for month, 2.23 in. 


TEMPERATURE, 
- Max. Min. Max. Min. 
_ Btations. shade. shade. Solar. Grass. 
` e [e] o ° ©o 
} Lewisham eeeeere 4 35 ee == ol 
-| Qunbridge Wells 83 .. 36 .. 132 25 
d Worthing ...... 16) 55 8& ~<oJ80° 123) BF 
+ Barnton ........ TA oa BS. si TAO ce BB 
f ‘Torquay ........ 14) ‘ae, | — sas = 
-= ‘Epplepon ........ 72 .. 42 — oe 
SUNSHINE 
j Hours. Hours 
London.......... 132.8 | Worthing .... 201.6 
181.6 | Torquay...... 179.1 


Tunbridge Wells 
i D. W. Horner, F.R.Met. Soc. 


é' REFLECTOR—EQUATORIAL RE- 
FLECTOR—POWERS ON THLESCOPES. 
H16.J—“ J. H. J.” (letter 107) is to be con- 
gratalated on the success of his 64” mirror. 

Ef it will show the comes to Delta Cygni and 
Theta Aurige on a dark sky it must have an 

- exellent figure. I have known larger mirrors 
by professional makers fail on these stars. Its 
prance on n Orionis is also good. A. R. 
-Far‘ow (query 196) will find powers of 

50, 120, 200, 250, and 350 excellent for a 64” 
Equatorial. The latter will usually be too 

for the atmospheric conditions generally 
prevailing in these islands, but will be useful 

tor dose double stars on exceptionally steady 

ts. (My usual power for double stars with 
} 3H" is 300, and with this I can split equal 
TA down to the theoretical limit, or about 
5° (half a second). Very high powers are 

often recommended for close pairs, but it is 

ways preferable to use the lowest power 

will divide clearly down to the limit of 
separation for the aperture, and no amount 
: È " pushing ” the power will’make a mirror 
Dee gless do more than this.. I should 
ao diko a a word on low powers. We 
“ave been told that a telescope should have 


be >Z 


ber qf very perfect images on the floor. By | 
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a very low power for views of clusters, 
nebule, etc. But personally I find powers of 
less than twelve to each inch of aperture not 
nearly so effective as higher ones, even on 
nebule.: It is true the nebule are brighter 
with the very low magnifiers, but the eky is 
also brighter. It takes a power of about 100, 
or thereabouts, to produce that velvety black- 
ness of the sky in my 84” reflector, and then 


the contrasts of such nebule as M27 arè 


giorious and the stars like brilliant jewels. 
~X can see the comes to Poiaris easily, with a 
o-i:., stop and power of 80. If refractors are 
8) superior in light grasp a 3” O.G. should 
tender the comes conspicuous. Does it? 


F. Burnerd. 


IMELCROSCOPICAL ABBE CONDENSERS 
v. ACHROMATICS, : 


[117.}—It is waste of money to buy an 
achromatic condenser unless it can be pro- 
perly, centred. For ordinary work a decent 
two-lens Abbe is quitosufficient It is easy to 
manage. It yields the most brilliant dark 
ground, and it can be approximately centred 
by turning’ it round in the understage ring. 
One evening I had a visitor and showed him, 
among-other things, a group of diatoms under 
a P. and L. 4/10 N.A. .65 with an Abbe in 
theunderstage. After he had enjoyed a good 
look I interchanged the Abbe with a Beck 
immersion condenser used dry. On lookin 
at the objects he remarked: ‘‘ I like the Abbe 
picture better,” but when I had adjusted ' the 
achro. with meticulous precision, the said: 
“ Oh! that’s better; this is what I call a 
classy picture.”’ J. B. A. 
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PROF. MIOHELSON’S INTERFERO- 
METER. 


[118.]—We are indebted to Prof. Dayton C. 
Miller for the fine photographs of this appara- 
tus reproduced in the last issue. It occurs to 
me that if the principle of the experiment had 
been sound Messrs. Michelson and Morley 
would probably have found much more than 
they were looking for. They expected to find 
evidence of an ‘‘ ether-drift’’ of about 
eighteen miles per second due to the Earth’s 
motion, with perhaps a component of some five 
mites per second due to the Proper Motion of 
the Sun and whole solar system. But recent 
research indicates that very much higher 
speeds thar these should have been found. 
The Sun is a member of the ‘‘ Galactic Clus- 
ter,” a seif-contained ‘stellar universe measur- 
ing some 3,000 light-years in diameter and 
1,000 in thickness. The spiral nebule, -of 
which several thousand are now known, are 
other and separate ‘‘ Galactic Clusters,” vary- 
ing from 60,000 to many millions of light- 
years distant from ours. In fact, our own 
star-cloud is only one among a vast ‘mu!titude 


g| of “ spiral nebule.’’ Now it has lately been 


shown that many of the spiral nebule have 
radial velocities approaching 1,000 miles per 
second. This being so, it is likely that our 
own has some similar velocity. So that if 
Messrs. Michelson and Morley had been-suc- 
cessful in their search for an ‘‘ether-drift,’’ it 
is probable that they would have found one 
of totally unexpected dimensions, and in a 
totally unlooked-for direction. The present 
fashionable explanation of their non-success is 
that of Einstein that measuring apparatus 
contracts in the direction of motion in the 


ratio of A/1 2 , where v is the velo- 


city of motion and o the velocity of light. But 
there are several other possib'e explanations— 
e.g.: There is no “‘ether,”’ and light is not a 
wave, but a corpuscular emission, as Newton 
supposed. Or else, if there be an interstellar 
mediùm, it has some hitherto undiscovered 
property which caused its ‘‘ drift’ to escape 
detection by Messrs. Michelson and Morley’s 
apparatus. It must also be remembered that 


where -Einstein's formula a/ l — a differs 


from unity by an infinitesimally small amount 
for all velocities, not only terrestrial but 
planetary, yet when we come to such veloci- 
o as 1,000 miles per second, the ratio 
a begins to become perceptible. I make these 
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suggestions tentatively. Perhaps Professor 
Dayton Miller may find time to criticise them. 
Wm. F. A. Ellison. 
Tbe Observatory, Armagh. 


UNEMPLOYMENT: A REMEDY. 

[119.}—A given quantity of food, clothes, and 
house room consumed iby a body of workmen 
results in the production of a certain quan- 
tity of commodities, or a certain weight hauled 
over a certain distance. In the case of 
coal and also railways, there is about one- 
half of the workers who might be called 
passengers. In Germany they have moved 
all the passengers off to get their food 
elsewhere. If we did the same ana por up- 
to-date plant, so that the remaining could 
hew or haul twice the quantity on. the same 
amount of food, clothing, and house room, 
the unemployed problem would soon be solved. 

a Laggan. 


THE DRAWBACKS OF GAS HEATING. 
[120.+-Some people say I am prejudiced 
against gas because in the big gas explosion 
at my offices in the Strand some years since I 
just escaped death on one side of a wall, on 
the other side of which an unfortunate fire- 
man was buried and killed, and because I also 
found, much to my disgust, that, owing to the 
fire and explosion not having occurred on my 


8} own but on adjoining premises, I was barred 


by the conditions on my insurance policy from 
recovering the payment of the sum insured for. 
Those conditions will be found on the policies 
of more than one fire insurance company, and - 
more people, unaware of it as I was, should 
read their fire policies carefully. I did not 
grumble greatly, because, after some -months 
of anxiety and almost weekly reminders from 
the District Surveyor that the premises were 
a dangerous structure, and that if anyone was 
killed I should” probably be tried for man- 
slaughter, the gas company reinstalled me at 
considerably greater cost than I had offered 
at the outset to do myself on thé estimate of 
my’ own architect. 

I believe in gas for heating—certainly not 
for lighting. I have proved in my home and 
in my business premises that electric lighting, 
even at present rates, is as cheap and 
healthier. But I have gas fires in nearly all 
my rooms at home and in my offices. I should 
certainly heat by electricity instead,. if, elec- 
tricians more quickly gave us a cheap and 
effective electric stove, but that as yet seems 
an impossibility. I also, ZI regret to say, 
have gas in the kitchen, where it is apparently 
impossible to get rid of the fumes, because the 
gas company, which has kindly sent more 
than one courteous expert to investigate 
matters, declares it is impossible to instal a 
flue, which, as they admit, is an indispensable 
adjunct of a gas cooker. My own gasfitter 
says ditto. 

I confess I do not see why. In the closely 
adjoining lavatory I have a geyser heated 
by gas. It is certainly one I should 
never instal again for several reasons. But it 
has a flue led out through the wall by a cowl 
with a baffler in it. It is also true that the 
man sent to fix it put the baffler in the wrong 
place, and we did have a small explosion first’ 
time of lighting owing to the down-draught 
preventing the escape of gas. The baffler was 
shifted, and we get along fairly well since, 
except when the east wind blowe straight on 
to the wall, when the geyser is very slow, 
and I find it prudent to watch the thing while 
the bath is filling. - 

The result will be that I shall leave my flat 
as soon as I can find a house, where, if I burn 
gas, I can get a flue leading to the kitchen 
chimney, as it did in my last house and gave 
no trouble. I should pe to stay in my 
flat, although my rent has been doubled, but 
the bad effect on my wife, daughter-in-law, 
and servant of the gas fumes, most perni- 
cfously when the oven is used, is terrible, and 
also on every bit of bright metal. When I 
hired the gas appliances—which I. have since 
bought—of the company, I was assured the 
cooker was ‘‘ a condenser,” and I should have 
no trouble. I find my experience to the con- 
trary is common to many_.of my friends 
similarly handicapped, and I am sure, ater 
reading| the reports,during the past week or 
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two about the advantages of gas heating, that 
they are outweighed by the drawback I com- 
plain of, and that it seriously militates against 
the use of gas for cooking, more and more of 
us having to live in flats. Can anybody help 
us? Kappa. 


—— e 0 0 
REPLIES TO QUERIES. 


[164.]}—MICROSCOPICAL.—L am not quite 
sure that I havo interpreted this query cor- 
rectly, but I suppose that the writer has been 
trying to measure the thickness of glass slips 
by focussing particles of dust on the upper and 
lower surfaces, and finds that the distance 
shown by the milled head of the micrometer 
screw docs not agree with the thickness 
obtained by ineasuring the edge of the slip. 
This is caused by the refraction of the glass. 
In the same way a river or pond always appears 
to be shallower than it really is. are 

Ipswich. A. Woolsey Blacklock, M.D. 


[164.}—MICROSCOPICAL.—Mr., Letherby 
must multiply the measurements given by his 
micrometer screw by the refractive index of 
the glass whose thickness he is measuring. 
Thus in the example he gives: 1 turn of 
microm. screw = 0.02 in.; multiply this by 
the index of the glass, say loo = 0.013 in, 
= 1-32 approx.; which is correct. So on with 
his other measurements. . 

Edward M. Nelson. 


[169.—RAIN WATER.—If filtered through 
very fine sand, this becomes drinkable, but 
for safety it should be afterwards boiled for a 
few minutes. If you want full information on 
the subject get Don and Chisholme’s “ Modern 
: Methods of Water Purification ” code 
; . À. S. 


[74.)j—-SPUR AND WORM GEAR.—The 
best attachment for cutting gears on the lathe 
is, or was, Smart’s milling attachment. This 
used to be advertised in the “E.M.” some 
years ago, but I do not know if the firm is 
still going. A suitable division plate was in- 
cluded with the plant, which would also do 
much more work than cutting gears; most 
milling operations, within its capacity, were 
possible by its use. David J. Smith. 


(175,.1—WOOD-PULP BOARDS.—On Beaver 


and similar boarding I have found varnishing 
to be effective in rendering them both stiff and 
waterproof, and had no difficulty in painting 
over it. This was not portrait or future paint- 
ing, however, but painting “by the yard.” 
It soaks up the varnish like blotting-paper, so 
probably a cheaper mothod may suit you. 
How about a thin glue wash? 
David J. Smith. 


(178.--VALVE SEATINGS.—There must. 


be enough surface to support the road without 
undue stress. A knife-edge seating is all right 
for a “dead” joint such as used on the ends 
of hydraulic pipes with a soft copper washer 


for tho knife edges to bite into, but it would’ 


not do for a working valve. A poppet valve, 
which is brought to its seat by a strong spring 
some hundreds of times in a minute, would 
soon hammer out a knife-edge seat. The seats 
are therefore made wide enough to stand up 
to the work, and vary according to the mate- 
rial from which they are made, large double- 
beat pump vaives with white metal seatings, 
for instance, being made very wide. 
David J. Smith. 


{179.}+-MOONDIAL.—If “Ladis” could 
look up volume XCVII. of “Ours” and turn 
to pages 566—400, he will find a diagram and 
description of an “instrument” by which the 
time shown by the shadow of the Moon can 
be converted into Solar time. Some years ago 
I made a moondial from the instructions 
given in the ‘Dictionary of Arts and 
Sciences,”’ 1753, but they are too long to give 
here ; besides, it needs a diagram. If “ Ladis ” 
cares to write me, I will send him full par- 
ticulars and rough sketch. Mr. F. B. Allison 
geve a rule some years ago, which is as fol- 
lows:—(1) Subtract the Sidereal time at mean 
Moon, corrected for longitude, from 24 hours; 
(2) for the approximate known time of the 
observation, find the Moon’s Right Ascension; 
(3) take the sundial time as shown by the 
Moon, reading as if the dial were marked to 
24 hours. Then the sum of these three times, 
rejecting multiples of 24 hours, is equivalent 
to the mean time at the place of observation; 
convert into Solar time, and, if necessary, 
repeat the observation with the corrected 
Moon’s Right Ascension. Example: On April 
15, 1905, about an hour after sunset, the Moon 


z 


showed 1 o’clock on a sundial, the Sidereal 
time being at noon lh. 24m. 


h. m. 
24 0 
Sidsreal time 1-24 
Complement _ 22 36 
Moon’s R.A. at 8 o’clock 8 25 
Time on dia 1 0 
Sun | 32 1 
Reject 24h. 24 0 
8 1 

Reduce to Solar time. 

= 7h. 58m. = G.M.T. 

50, Wydehurst Road, Croydon. Pilot. 


pupported from a vertical arm bolted to the 
bac 


[189.J—-SHORT SHAVING.—The shaving is 
shorter than the timber it came from because 
the soft‘ cellular tissue in the thin spaying is 
crushed together by the edge of the plane 
iron and forced into a smaller space. 

Wm. F. A. Ellison. 


[190.}-AUTUMN TWILIGHT.—The Sun’s 
path makes a larger angle with the horizon 
near the Equinoxes than at midsummer and 
midwinter, and, therefore, it tukes a shorter 


time to reach the 18° below the horizon, at 5.660 Ib 


which the last of twilight disappears, 
Wm. F. A. Ellison. 


Poe OPTICAL APPLIANCES, 
—I, too, have the complete set of apparatus, 
including the supor-microscope, which in my 
hands gives very good results. In the case 
of the super-microscope, most of my work has 
been done on diatoms, I usually search the 
slide with }-in. obj. in primary and 14 in. 
in secondary, the Jatter racked right back from 
the super-microscope. The low power eyepiece 
would seem to be the best in all cases. I then 
substitute the 1-6th or the 1-12th oil immer- 
sion, introducing between the light and the 


object a Wratten 38a ‘M ” Micro filter, which 


has a wonderfully clarifying effect upon the 
image. Using the 1-12th N.A., 1.30 Swift 
(not apochromuatic) objective in primary, 14 in. 
Davon in secondary, and x7 eyepiece, with 
an ordinary two-lens chromatic Abbe in sub- 
stage, I find it. very easy to resolve nearly 
every specimen of Amphipleura Pellucida on 
a spread slide (realgar mount) into brilliant 
lines, and have successfully photographed them 
at 2,000 and 3,000 diameters, showing sharp 
resolution, on several occasions. The only 
modification I have introduced into the appa- 
ratus is the fitting of a focussing (but not 
ccntring) substage, otherwise the apparatus is 
as delivered by the makers. The resolution 
referred to above was obtained before the fit- 
ting of the focussing substage, but is much 
easier to get with it. The depth of focus and 
flatness of field obtainable are remarkable, and 
if I had a good, large N.A. corrected substage 
condenser, I am sure I could obtain results 
even better than I do now. As it is, I con- 
sider tho results given above are not the best 
obtainable, and I hope to be able to resolve 
phipleura into dots shortly, using the exist- 
ing lensos. Filter. 


(194.}-METALWORK OF SUNDIAL.— 
The po the gnomon makes with the face of 
the dial must equal the latitude of the place 
if the dial is a horizontal one, or the co-lati- 
tude (90°—latitude), if a vertical one, facing 
due South. Two parallel lines, the width of 
the gnomon apart, must first be ruled on the 
plate of the dial, and the position the toe of 
the gnomon will take on tho plate marked 
across them For a horizontal! sundial this 
position should be about a third of the dia- 
moter of the plate from its southern edge, but 
for a vertical ono it may be close to the upper 
edge. From the two points of the cross-mark 
the projected hour-angles must. be plotted-and 
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hour-lines engraved. The tangent of echt 
angle: from the parallel lines will be ‘equal tof 
the sine of the latitude multiplied by thel- 
tangent of the Sun’s hour angle or angle} 
(one hour equals 15°) for a horizontal dial, or } 
the cosine of the latitude multiplied by thed: 
tangent of the Sun’s hour angle or angles for 
a vertical dial facing due South. In both cass} 
the six o’clock line is horizontal—i.e., at right |. 
angles to the parallel lines, or ‘substile,” as 
it is called, at the toe of the paoman In the 
horizontal dial the ' hour-lines may , be] 
extended below the six o’clock lines, to 4 am. | 
cid 8 p.m. In figuring the hours it must be 
remembered that on the horizontal dial the] 
forenoon hours are on the east side of the | 
substile, and the reverse on the vertical dial, |. 
the forenoon hours on this being on west side, | 
It is noted that the querist does not ask for 
information with regard to setting-up the sm 

dial. Cosmo. | 


[194.J—METALWORK OF SUNDIAL- } 
“ Old Subscriber” does not state what kind of | 
sundial he is going to make, but I assume it | 
to be an horizontal dial.. If he cares to send |- 
me full particulars regarding ‘same, such as 
the latitude for which the dial is to be set up, | 
the kind of dial .(vertical or horizontal), I wil |- 
send him a full-sized diagram; so all he has to | 
do is to transfer the lines on the diagram to | 
his dial-plate—the gnomon is made at a f- 
angle equal to the latitude of the place (in 
the case of an horizontal dial); but in a ver- 
tical dial it equals the co-latitude. ‘Old Bub- f: 
scriber ” will find my address in my reply to } 
Query No. 179. : Pilot. f 


[195.]—-WHAT WILL HAPPEN?—Why be 
“ Nonplussed ” by such a simple question. 
large volume of empty petrol tins will keep | 
the ship afloat by their buoyancy, in spite of | 
the iron. Did you ever try what weight a [ 
five-gallon ompty petrol drum will support in | 
water. It will support a weight equal to that 
of five gallons of water minus the weight of i 
the drum itself—i.e., between 40 and 50 ìb. 


Wm. F. A. Ellison. 


[195.}—-WHAT WILL HAPPEN ?—If we take | 
the hold to be a hollow cube 10x10x10 ft., ite |- 
weight will be 40,000 Ib.; that of the iron, 
24,000 lb.; 95 per cent. of empty petrol tins, 

, ; 5 per cent, of water due to leak, 
3,080 lb.; total, 72,740 lb. Weight of water 
by hold, 64,000 Ib.; difference, 
8,740 lb. That is, the hold and contents weigh 
8.740 lb. more than the water it displaces, 8o 
that 8,740+64=136.5 cubic feet of ‘empty space 
must be attached to it to prevent it from sink- 
ing. As the specific gravity per cubic foot of 
the whole ship would now be, say, 44 lb., this 
would mean about 437 cubic feet of ship would 
be necessary to prevent it from sinking. To 
sum up, the ship would not’ sink. RD 


(196.]--ACETYLENE TORCH.—Not worth 
while, and very expensive if the blow-lamp or 
torch was made big enough to do what you 
suggest. You could use the torch to start up 
the pilot and so Ser wrgt save time, but any į 
further warming might be done by putting è | 
jet of acetylene up the main burner tube. If 
you could get the main burner alight on it for 
a minute or so, it would probably warm, up 
the main. vaporiser enough for it to go right 
off on paraffin. The acetylene could be cou ed 
up to the burner nozzle elbow, and use the 
same.jets. The quickest way to light up is to 
get the pilot -going in the usual way ang 
then start up the main burner on petrol, which 
can be done very quickly. About 30 second? 
burning on petrol will allow paraffin to be 
turned on, and I think this way is preferable 
to worrying about an acetylene torch. The | 
hand-fire can be kept for petrol, the flow 
motor using paraffin.’ David J. Smith. 


97.+CONSTIPATION.—I would earnestly 
advise ‘“ A. M.” to got “ Naturo’s Way, by 
Reddie Mallett, published by Watts and Co., 
17, Johnson’s Court, E.C.4, at 1s., and follow 
the sound advice the author gives as closely a$ 
possible and as circumstances permit, and prace | 
tise the diet he prescribes. I have many friends \ 
who have benefited by the treatment Mr | 
Mallett advorates. Very. briefly it is: drink 
between meals—never at—and avoid white 
bread and boiled vegetables. Eat wholem 
bread, fruit, and nuts, and steam vegetables 
in their own juices. _ Cosmo. 


98.}-EQUATORIAL’ REFLECTOR.—Sut- 
able powers for a 64-in. aperturo will run from 
x 40 to x 400. If given carte blanche to select, 
I should have, x 40, 80, 120, 180, 240, 400, or 
something like. It would be most dangerous 
to use a 6}-in. mirror on the Sun without 2 
diagonal. But better keep it off the Sun can 
gether. Reflectors are little use for solar yo 
owing to. the air currents set up in the tube 
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by the Sun’s heat and the deformation of the 
figure of| the mirror by the same cause. No, 
certainly: not. A magic lantern condenser is 


| knot corrected either for colour or spherical 


vita 
ta 


RS 
t 


aberration, and would, therefore, be absolutely 
useless af a telescope lens. 
Wm. F. A. Ellison. 


| I9.}-EQUATORIAL REFLECTOR.—The 
powers for a 64-in. reflector should be 20, 40, 
0, 120, 200, 300, and 500. A dark glass is not 
safe for. viewing the Sun with an aperture 
greater than 2 in. A sun-diagonal should be 
fused, or ‘a disc of silvered glass placed at the 
‘farther end of the draw-tube, or two such 
idiss cemented together with Canada balsam, 
with the silvered sides in contact. These glasses 
‘should be ground and polished truly fiat on 
‘both sides, The story about the telescope that 


{was made from-the condenser of a magic 


be 
a5 


“4 


t 


~! by the Arabs as a test for sight. 


_ | favourable 
{English observer has no difficulty in secing 
- + Aloor. i 
Am 


' Therofore, Alcor is not a test. 


lantern ts absurd. The small star near Mizar 
is called !Alcor, It is said to have’ been used 
| Epsilon Lyræ 
-is better, It is not probable that Alcor is 
ighter or farther from Mizar than it was, 

the atmospheric conditions are much less 
here than in Arabia, yet the 


Keen sight-is a vital necessity to 
ers of savage or semi-savage tribes, and 
this has been intensified by inheritance and 


and fighters. With us the effects of heredity 
environment have had a contrary effect. 
But the small 
star which forms a trianglo with Mizar and 
Alcor may be tho real ‘test, 
Ipswich. A. Woolsey Blacklock, M.D. 


{sta during countless generations of hunters 


+ [1988}-REFLECTOR.—The powers to use on 
= a blin. reflector depend on the obscrver’s ex- 


perience and the degree of excellence of the 
instrument. I would suggest one of about 40 


- for general viows, one of 150 for closer study, 


e 


the 
the 


and one of 250 for suitable objects on good 
nights, Of course, a really good 6} will bear 
more still, but the uso of tho highest power 
with the. field Jens removed will probably do 
all that is neoded. No useful purpose is ever 
served by over-pressing magnification. ‘The 
querist is earnestly warned against attempting 
to observe the Sun directly without a solar 
diagonal or some such appliance. Unless he 
can provide this he must rest content with the 
poeno method, and so lose much fine and 
esutiful detail. As he says, Alcor is in no 
sense a test for eyesight now even in our 
dimate. In his delightful little book ‘‘ The 
Stars Night by Night” Mr. Elgie says he has 
actually seen Alcor brighter than Megrez 
(delta), The first-named star is probably 
brightening, the second probably fading. 

Cardiff. Arthur Mee. 
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QUERIES. 


—t-<— 1 
—09.}-HYDRO-ELECTRIC UNDUERTAK- 
ING. —Would some kind reader advise me 
in the following matter? I am thinking of 
starting a small hydro-electric undertaking for 
public lighting of about 13 h.p., at about 200 
volts, overhead system of distribution, consist- 
ing of three circuits to be supplied of about 
it and § mile each from the dynamo. What 
would be the best form of dynamo to use, and 
the dest form of distribution; also, what size 
of cable should be used for distribution, and 
the probable cost of the cables, meters, and 
dynamo? Any other hints would be thank- 
fully received. —F. X. T. 


[0.}-STOPS IN REFRACTOR TUBES.— 
T should welcome somo information concerning 
the fonction and size of stops in refractor body 
tubes, These, I understand, should be larger 
than the cone of light of which the focus forms 
the apex and the object-glass the base, but by 
row much? Working it out diagrammatically 
t appears as if a stop anywhere in the tube 
must cut off some part of the full pencils of 
light Proceeding from objects not on the central 
aus. In any case, are stops in the body tube 
hecessary When using a Huyghen eyepiece 
Which is fitted with a stop? My object is to 
“sure that the image formed by the object- 
Class, or field lens of e.p., appears at its 
brig s. Some works say that stops are 
oi in tubes to restrict spherical aberration, 

t, sarely, with a good object-glass this should 
not be . In addition to two stops in 
body tube of my refractor there is one at 
end of the draw-tube, which may or may 
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not be restricting light. How can I ascertain 


[201.}—DISTILLING HERBS:.—Will some 
reader kindly give me a rough sketch for 
making a still for distilling herbs, with some 
notes upon the use of same?—Tinker. 


[202.}—-CUTTING OFF GAS.—I would 
esteem it a great favour if someone would tell 
me of a simple apparatus which will cut off the 
supply of gas from an oven having an inside 
measure of 48 in. by 18 in. when the heat gets 
to 650°—700° F., and maintain the heat some- 
where round 675°. Gas supply pipes half-inch. 
—Laggan. 


[203.}-MICHELSON-MORLEY EXPERI- 
MENT.—None of the explanations of 
Einstein that I have come across con- 
descend to oxplain the formula expressing tho 
expected result of the M.M. experiment—viz., 
that the time taken for a light ray to traverse 
g?\4 


a 


the given distance is 1: {1 — 


as the path is paralle! or perpendicular to the 
EKarth’s motion. Presumably it is a mere 
matter of algebra, but it puzzles the querist. 
Perhaps Mr. Sellers will oblige.—H. L. S. 


{204.--SMOKE.—We speak of animal and 
vegetable charcoal. Is smoke animal or vege- 
table according to the material of which it is 
the burnt product? And the gases: Are they 
“animal,” “vegetable,” and “mineral” ?— 
Syntax. - 


[205.}-WHEEL HOOPING.—I want a good 


according 


method of dipping wheel hooping in water to 
cool without taking it off the wheel-plate till 
it is cold. I am told a sort of well is used to 
lower the wheel and wheel-plate into when the 
hoop is put on, but, never having seon one, do 
not know how it is managed.—Country Smith. 


[206.}-STRATIFICATIONS.-—What is the 
cause of the stratifications apparent when the 
electric discharge is taken in vacuo or approxi- 
mate vacuo? The fact was mentioned long 
ago by Tyndall in his “ Notes on Electricity,” 
but, as more than once mentioned in “ Ours,” 
the cause seems then to have been unknown. 
Is it known now?—G. A. A. 


[207.] — CLINOMETER. — Will someone 
describe tho construction and method of use 


of the clinometer in ascertaining the angle and 


direction of dip of inclined strata?—Ceol. 


208.}—-POTATOES FROM THE HAULM. 
—Have any recent correspondents had any 
experience in growing potatoes from the 
haulm? In your issue of October 17, 1871, a 
Mr. W. H. Brown, of Lyme Regis, stated that 
he had then gut two crops of potatoes in one 
year by planting in June of that year pieces 
of the haulm of tubers he had then lifted. 
He said then the second lot would probably 
have been finer than they were if the summer 
had been warmer than it was. I have tried 
the experiment once or twice without much 
success, but regret I did not repeat it this 
year, when most things seem to be growing 
a second time.—Forty Years’ Reader. 


[209.J—ALTITUDE OF THE FIXED 
STARS.—Wiull Mr. Hollis say if, in taking an 
observation of any fixed star to find the lati- 
tude of a place, the dip of the horizon, counted 
in feet, should include both the height of the 
observer’s eye as well as the height of the 
ground he stands on above the sea level? Or 
should it include only the height of the 
observer’s eye, counted 
ground he stands on, his eye looking to the 
sensible horizon, and from thence downwards 
to the apparent horizon?—Young Beginner. 


_ 2210. TWO-FOOT RULE.—Parallel to the 
inner edge of a two-foot rule is a scale 9.95 in. 
long divided into 34 equal divisions, and 
marked 8 square E. Similar!y situated on the 
other limb is a scale 9.93 in. long divided into 
48 equal divisions, and marked line M. What 
are these scales for? ey are evidently 
neither logarithmic nor sectorial, nor do they 
coincide with any of the scales on Reeves’s 
cardboard scales.—Agri. o 


(211.] — HAND-POWER THRESHING 
MACHINE.—Is the construction of this prac- 
ticable for a small holder, especially as regards 
best size and form of the threshing part? A 
sketch would be thankfully received. I can 
make no headway with the flail, and am far 
away from any available source of power.— 
Small Grower. 


212.}-POWER FOR SMALL MACHINES. 
—We are remodelling our works, in which a 
number of small machines will be installed re- 
quiring various speeds up to 500 revs. per 
minute, with frequent stoppages. Which would 
be the best arrangement? A separate cylinder 
(with one boiler common to all the machines), 
by which tke speed and stoppage would be con- 


in feet, from the! 
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trolled by a steam-cock or one large engine- 
with its detail of shafting, with cone and fast 
and loose pulleys for each machine? I incline 
to the separate cylinder arrangement myself as- 
the neatest, as it seems certainly less difficult _ 
to run a steam pipe about a workshop than 
shafting and belts, but my partner has his 
doubts, and we should welcome opinions which. 
will guide us to the best decision.—S. H. J. 


[213. +} POLE-FINDING PAPER.—I should’ 
be vory grateful for any instructions regarding. 
the cheap manufacture in quantities of pole- 
finding paper suitable for use on very low- 
voltage circuits. It is important that the dis- 
coloration should be permanent. I have tried. 
a potassium -iodide - potassium - nitrate - starch. 
SORE eM: but the discoioration often fades.. 
—Es30. 


[214.}-TARNISHED MIRROR OF MICRO-. 
SCOPE.—I have a Stephenson binocular- 
microscope, in which is a surface-silvered: 
mirror. ‘This instrument, which has no rival 
for dissection and arrangement under mode- 
rately high powers, has the one drawback that 
this mirror tarnishes in the course of time, and 
so tho illumination falls off. Can any reader- 
of “ Ours” tell me how to platinise it or else 
‘where I can get this done?—Man of Kent. 


[215.}-BOILER FOR STEAM PUMP.—Will 
Colonel D. J. Smith kindly say what make or 
type of boiler he considers most suitable and 
economical for working a Worthington stcam 
pump? The pump we use delivers 4,000 gallons. 
of water an hour, lift 12 ft., delivery 60 ft. 
high, 440 yards away. We use the boiler inter- 
mittently—namely, every other day.—Boiler. 


(216.}—OPTICAL ILI USION.—IE the follow- 
ing is not too trivial, I should be gratéful for: 
an explanatory hint. Looking out from a 
rapidly-moving train, surrounding objects in- 
variably seem to me smaller than they ought 
to appear. Do others have the same impres- 
sion? If so, is it that the objects, being carried 
rapidly past, give the mind an unconscious bias? 
I am afraid I express myself very badly, but I 
have noticed the illusion for many years.— 
Arthu. Mee. 


(217 }—BOILING KETTLE.—A kettle is: 
boiling on our gas-stove. The instant I turn 
off the gas there is a momentary extra gush of 
es from the kettle-spout. Why?—Arthur 

ee. 


[218.J—BORDERLAND OF SLEEP.—Just 
as I go off to sleep I now and again seo land- 
scapes or faces before me? What is tho phy- 
sical (or psychical) explanation? I cannot sum- 
mon them at will, and they only appear on the 
sleep borderland when I am unusually tired. 
The figures are not human taces so much as 
masks, and at times anpleasant objects, but 
the landscapes are often charming. Some- 
times, when suddenly awakened, I have seen 
clouds of lovely creamy-white dissolving away 
before my shut eyes. (N.B.—I drink nothing 
stronger than tea!) Many pore see things 
of this sort. Can any brother reader throw 
sume much needed light?—Arthur Mee 
(Llanishen, Cardiff). 


[219.} — PLANET’S RELATIVE DIS- 


-TANCES.—Will an experienced astronomical 


reader kindly say what unit he has found to- 
be the most understandable by novices in ex- 
plaining the relative distances of the planets. 
and nearest star from the Earth or Sun? Also, 
the proportions of the sizes of the planets and 


‘Sun ?—H. L. 


(220.|—ANNO LUCIS.—I have before me æ 
document of great importance, dated Anno. 
Lucis 5909. Can any of our contributors in- 
form E to what calendar this date refers?— 


e aae 


[221.}-FILMS.—How can _ photographic: 
films be cleaned after use so as to get them 
perfectly transparent sgain?—Westbury. 


ood etree ates RABBIT SKINS.—Kindly 
tell me the best way in which I can dye rabbit 
skins for making into mittens The skins have 
already been cured.—Harold C. Simmons. 


[223.}—ALTITUDE TABLES.—Will_ Mr. 
Hollis kindly oblige by giving method and 
example showing how the following tables are- 
computed in Ball's “ Altitude Tables”? Table 
V., the difference of altitude corresponding to 
2° difference of latitude; Table VI., the ditter- 
ence of altitude corresponding to eight minutes” 
difference of hour-angle.—Pilot. 


224.}-VULCANITE.—I _ should be much. 
obliged if someone could inform me how 
make vuleanite, such small articles as magneto. 
fittings. Can it be produced by a Harvey 
Frost Bab po Meanie ans soul ai Di Aea 
canised rubber Ţ_ preparation be usedi— 
H. Meigh (The ‘Ash, Bucknall, Stoke-on:- 


Trent): 
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-ANSWERS TO CORRESPONDENTS 


The following are the initials, etc., of letters to 
. hand up to Tuesday, 3 p.m., October 11, and un- 
. acknowledged elsewhere :— 


_JoNntseED—Log—Mark Wicks—A. B. (Carlisle)—John 
ee eee J. E. S—Anxious Housewife—- 


- CREDITOR.—If you mean the liquidator appointed by 
the Court, the answer is no. 


A. L.—Y es, on payment of the usual licences, ob- 
tainable of your local Excise officer. : 


-J. M. N.—No. Water will not flew up of its own 
accord, whatever shaped “pipes you ‘use. 


.E. A. S.—Dutch Drops are simply the dark-coloured 
residue left by the dry distillation of turpentine. 
Other query inserted. 


_ RAT-CATCHER.— You must look up our back volumes in 
your free library, or elsewhere, for the many 
devices for trapping or destroying rats which we 
have given. 


4DAVID JONES.—A pattern-maker’s rule shouldbe, for 

brass, 5-16 of an inch longer per lineal foot. So 

that your 1 ft. pattern would give you a casting 
about 114 inch. 


“C. E. E.—We do not know of “a more simple ft- 
ting ” than a safety-valve; but we fear you will 
if you substitute for it the curious arrangement 
you describe, and your object is suicide! 


-SWEAR-WORD.—The words Ultimus suorum moriatur 
mean “ Let him die the last of his race.” The 
words are said to have been an old Roman wish 
that the awful doom of final loneliness might fall 
on the accursed. 


A. H. M.—You can reset your dried-up butterflies | 


or moths by suspending them over boiling water 
till soft. Then set them out again, leaving them 
on the setting-board for a week and when dry 
they will maintain their new position. 


W. P.—The proposed scalo you mention has been 
several times discussed in these columns, and the 
majority, we think-rightly, were of opinion that 
“there was little advantage in it, and that the 
additional symbols would be a nuisance. 2. Yes, 
and on other things. See recent replies to query 86. 


.G@, CHATWYND.—The twisting and twirling of a piece 
of horsehair, after soaking in water, is not due 
‘to galvanism or “any occult force.” It is simply 
due to the unequal absorption and subsequent 
evaporation of water. <A strip of paper will do 
the same more rapidly, but not for so long a time. 


S H. T.—The green colour of antique bronzes may 
be imparted to modern productions by the follow- 
ing:—Hydrochlorate of ammonia, 2} drachms;. 
salt of sorrel, 1 drachm; dilute acetic acid, 1 pint. 
Apply carefully with a camel-hair brush in a 
warm room, and repeat till the desired tint. is 
produced. 


SBACKLASH.—You can cure it by chambering your nut 
and running on, with the screw in place, some tin, 
or a mixture of antimony and tin, or Babbit’s 
metal, or even lead will do, but only for a short 

3 time. In the shops we set up the slide as tight 
. .&8 we can, get it to be workable by the set screws 
for that purpose; but in some you cannot set 
them up, as they get worn beyond the limit for 
adjustment, and some cheap makers make no pro- 
vision at all for adjustment. 


Quprcus.—As far as a rapid evaporation is con- 
cerned, the land is the most prolific source of 
moisture, because the sun’s rays falling on water 
pass through it. Even hot currents of air passing 
over water only imbibe moisture by contact, as 
a sponge does; whereas the sun’s rays, impinging 
‘upon moist ground, dry it at once by their 
radiant heat, and hot currents of air absorb the 
vapour, because the land has more power of re- 
taining heat than water has. l 


M. JACKSON.—The first aerial voyage was made in 
England by Vincent Lunardi, an Italian, from 
Moorfields to Ware on September 15, 1784. 
Lunardi’s voyage was made, of course, in a bal- 
loon, and it is said that George III. adjourned an 
important Cabinet Council in order that he and 
‘his Ministers might see the ascent of the aeronaut., 
A jury is stated to have hastily found a verdict 
of “ Not guilty ” in the case of a highwayman in 
order that they might rush out of cqurt and see 
the balloon! s 


‘TENNIS NrT.—If you live near a tanyard take it 
there, and for the price of a drink the men will 
do it better than you can yourself. If not, get 
‘three pounds of cutch such as fishermen use for 
‘their nets. Fill a boiler large enough to hold the 

' net with water, and put the cutch in it, and bring 
| -to the boil. Leave it soaking all night. Hang to 
i -dry, and when dry wash it in cold water. Boil 
' ~the mixture up again, and repeat. Repeat a third 
ctime. This will colour the net a Jark brown an 
:tender it very durable. : 


WeaKY WATER MaIN.—Stethoscopes are used, but a 
little practice will enable a good sound ash stick 
to be employed. Lay bare a portion of the sus- 
pected main, or listen at sluices, hydrants, or any 


-part of the service pipes or fittings accessible, 


‘placing one end of the stick on the main pipe or 
fittings, and pressing the other end to the ear. As 
-water escaping through small apertures usually 
makes a noise, by judging of the relative inten- 
sity of the sound at various points the leakage 
may easily be localised. 


Arca. REID.—Your first inquiry should be made of 
any of the ordinaTy agricultural machine makers, 
or advertised for in our “ Wanted ” column at the 
usual charges. To your second you probably mean 
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Donati’s comet, discovered by Dr. Donati, of Flo- 
rence, on June 2, 1858, which was very brilliant at 
the end of September and October, and the tail 
of which was said to be forty million miles long. 


nue 


This you might have found in any ordinary book . i 

of welerence: We have many other things to do |For Exchange, for Sale, Wanted, Addrps 

besides answering your repeated querulous letters. Situations. i 
TWIST DrILL.—Probably want of clearance. If the is ONE SHILLING for the first SIXTEEN WO ps 


_drill is on a chuck, see that it runs perfectly true; 


m 

> 

z 
it in the elide-rest, that it is fastened fair with | 84. for every succeeding Eight Words—which must a 
the centres of lathe. If the job is on the chuck, | prepaid. No advertisement will be inserted for less ps 5 
start the hole bebe a igs to onn so get a ONE SHILLING. F 
true centre to in . -Then put a carrier a 
on the drill, hold it in the and, and then, with | no addresp ts included aa ant of, eiae aa aona 
the poppet-head centre, bring the dri work. am pe al 
Use a little oil as lubricant, and withdraw and |" *>°ve columns | z 
clean the drill occasionally. If the drill still ORDINARY ADVERTISEMENTS (NOT DISELAI ID). a 
squeaks, the cause may be blown holes, or, other chris wordi e od. oh. a G 
faults or hard places in the metal, or want of Every Additional Might Words . 0.0 


clearance due to the drill making. the hole too 
small for the shank. You may remedy this by 
inding the drill a little qut of centre; or heat 
he drill a dull red, grip in the vice, jump up the 
point with a small hammer or file, and temper. 
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Advertisements must reaoh the Office by} 
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The French Academy of Sciences has 
awarded the Pouthecoulant Prize to Dr. A. 
Crommelin, assistant astronomer at the 
Royal Observatory, Greenwich, in recogni- 
tion of his general astronomical work. 

Mr. George Gleghorn,- who claimed to be 
England’s oldest railway pensioner, died at 
Whitley, Surrey, on Sunday, in his 101st 
year. He was in the service of the North- 
Eastern Railway for over fifty years. Start- 
ing as a porter at Gateshead, he was after- 
wards a guard at Newcastle, and subse- 
quently for thirty-five years stationmaster at 
Brancepeth, Durham. 


For Exchange. he 


The Reputation Firm Exchange or Buy Any- 4 , 
thing Optical. Write or call.—BROADHURS?, LARE- į = 
80N AND CO., 63, Farringdon Road, E.C.1. 


Clarkson's, 338, High Holborn. Second-hand | 


. ` z *| Optical Mart. Make, Buy Sell, Exchange First- 
An Electrically Propeled Battleship.— | class Optical Instrumente. oo 
According to the Scientific American, the| witts, opticians, 3, Buckingham. Palace |: 


Roap, S.W.1, Buy, Sell, and Exchange Optical 
struments. Particulars on application. 


For Sale. 


Reflecting Telescopes, Mirrors, Silvered by ee 
new method. More light and  durabillby.—@. į 
CALVER, Manse, Walpole, Halesworth. 


Baker's Septembe> Second-hand List contaid | 
over 2,500 Optical, Scientific, and Photograpbie §. 
Instruments.—244, High Holborn, London. 


64-Page Book about Herbs and How to: Use 
Them, 2d.—TRIMNELL, The Herbalist, 144, Richmond 
Road, Cardiff. 


Milling Attachments, with Vices for Lathe— 
(HE WHEBLER MANUFACTURING Co., LtD., Trend 
Crossing, Wellington, Sale». 3 


Blattis js the only absolutely efficient remedy 
for exterminating cockroaches and blackbeetles. The 
Editor recommends it. 1s. 9d., 88., or 5s. 6d. per T: 
tin, post free, from HOWARTHS, 471, Crooksmoot, 
Sheffield. 


Silent Keyless Clock. English make; simplicity; $. 
reliability; noiseless; no keys to lose, no s o. 
break; driving force constant! no oil required, Price i 
£2 10s. Luminous dial and hands 10s. 6d. extra.— 1- 
DENNISON, 26-28, Holborn Viaduct, London, B.C. |: 
"Phone, Holborn 2793. ` 1 


Waltham Watches.—Special offer (Gent.’s size). f. 
“ Peer,” 17-jewel, adjusted, gold 9-ct., demi, £16 1%. 
(listed £22); “Riverside,” non-magnetic, gald-filled, 
25 years’ guarantee, hunting, £17 2s. 6d. (sted 
£29); “ Vanguard,” 18 size, 2l-jewel, gold §-<t. 
hunting, £24 6s. (listed £36). Al perfect condition. 
List of other bargains and regular detailed list 
free on application. Waltham Watches repafred by 
trained staff—Apply, DENNISON’S, 26-28, Holborn f 
Viaduct, E.C.1. 'Phone, Holborn 2793. | 


Ionised Tablets reduce your handicap in thè 
pursuit of wealth, knowledge, fame, or pleasure 
by increasing vitality, physical fitness, fonctional 
activity, powers of concentration, mental clarity, 
and immunity from disease Special remedies for 
all ailments. You can be young at fifty, healthy | 
and vigorous at seventy, hale and hearty at eighty, 
by taking these nature preparations. Month's sup 
ply, 12s. 6d.—Laboratory, 62, Newport Street, Bol- 
ton. 


U.S.IS. ‘“ Maryland ’’ wil be ready to carry 
out her official trials early in November. The 
“Maryland ”? is a ‘‘ super-Dreadnought’’ of 
32,600 tons displacement, is 624 ft. long, 
97.5 ft. in beam, and has a draught of 30.5 ft. 
The drive and equipment is wholly electrical. 
The motive power is provided by two 
11,000-kilowatt steam turbo-generators, run- 
ning at 2,030 r.p.m. ‘These supply power to 
four 7,000-h.p. induction motors, which are 
12 ft. in overall diameter and revolve at 
170 r.p.m., the propeHers being directiy con- 
nected to them. Power for auxiliaries and 
general purposes is generated by six 300-kilo- 
watt turbo-generators. Oil fuel is to be used 
in all the boilers. The buiiding programme of 
the United States Navy includes a number of 
electrically propelled vesse’s, including three 
more battleships of the ‘‘ Maryland ” type, six 
43,000-ton battleships, and six battle 
cruisers. The production of several of these 
is now proceeding under the direction of Mr. 
W. L. R. Emmet, who was instrumental in 
obtaining- the adoption of the electric drive 
for battleships. . 


Evidence of a glacial epoch in Central 
Australia, says the Observer, is one of the 
fruits of an exploratory aie made in July 
by Professor Sir Edgeworth David, the Aus- 
tralian geologist, and a party to the coun- 
try lying several hundred miles to the north- 
west of e Byre, in South Australia, under 
the auspices of the Australasian Association 
for the Advancement of Science. Speaking 
in Adelaide on his return, Sir Edgewort 
David said there had not so far been found 
in the South Polar regions such certain evi- 
dence of vast glacial action on so magnificent 
a scale as could be studied at Yellow Creek, 
near. Crown Point, in Central Australia. 
Referring to fhe vast salt lakes of South 
Australia, Sir Edgeworth David said it was 
not known what was on tthe margin of them, 
or what lay under them. Lake Eyre never 
really dried ‘up, and in places there was 
‘always deep water, the bottoni of which 
could not be seen. Thousands of sea-gulls 
flew around. They must live on- something. 
It would be very interesting to know what 
kind ‘of life there was in those very saline 
waters. A full report on the investigation 
of the glacial deposits and the artesian water 
supplies is being made to Sir Baldwin Spen: 
the President of the Australasian 
Association for the Advancement of Science. 
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Telescopes, equatorial adjustments, silvering, | 
figuring mirrors, 2nd ed., cloth, 8vo., 5s. 6d.—Bangs, 
62, Newport Street, Bolton. a 7 

and  Splerdid 
23, Thavies In, 


Microscopes, Accessories, 
SLIDES for Sale.—CLARKB AND PAGE, 
Holborn Circus, E.C.1. 


Books! Technical, Scientific, all subjects 
1,000,000 in stock. Second-hand and new: lowe 
prices ; approval. Catalogue 401 free.—Below, 


Books Bought. Best prices given.—Foru, - 
121-125, Charing Cross Road, London. ; 


Australian Opals.—Direct from Australla, Rare 
“ Black ” Opals, beautifully intermingled red, blue, 
green colouring. Descriptive price-lists free, Core ` 
spondence invited. World-wide connection —Nonwi) 
SEWARD, ‘‘ Optical House,” Melbourne, ‘Australis... 


+ 
anos 


D. J. Smith anā Co., Lta.—Bolow. 


Have You Seen the “ Hamilton’ Light Car? 
An ideal car at a moderate price. Hood, screen, de- 
tachable wheels, dynamo lighting, ready for. ser- 
vice. Price £230.—Apply for particulars to the 
makers, D. J. SMITH AND Co., LTD. 


1921 Carden, fully equipped, licence paid, £126. 
Motor Licence Holders, in Aluminium, fiat, 

pedestal, or angle type, 3s. 6d. each, post paid. 
20 H.P. Clement Van, £125. i 


The Motorist Tool Bench, fitted complete. Write 
for particulars. 


10 H.P. Stanley Steam Car, Coupé, price £125 
Py H.P. White Steam Four-seater, paraffin fuel, 

100. ~- l 

8 ft. 1} in. equare high-speed Steel. Offer wanted. 

Spare Parts Made for any Car at roasonable 
prices. 

Roomy Van Body, price £20. 

20 H.P. White Steam Car, excellent order, £89. 

White Spare Parts, new and second-hand; large 
ebock, cheap. 

20 H.P. White Steam Chassis, euiteble for van, 
parafin fuel, £65. 


16 H.P. White Chassis, paraffin fuel, £70. 


Telescopes! Telescopes!! Telescopes!!! The- 
new duty, 83} per cent., does not .apply to our: 
optical goods, because we are British manufacturers. - 
Our prices, therefore, are still the lowest, and in> 
the case of the 8-in. Standard instruments consider- - 
ably reduced owing to record sales. 3 -in. Standard. 
Telescope, new model, grey nnd gold finish, com- 
‘plete with standard eyepiece, £6 10s. 3-in., on table - 
stand, and complete im case, £10 10s. 2}-in. Brown- 
ing, on trunnion stand, and case, £12 10s. 3-in. Star- 
boy model, as list, £12 10s., and many other models 
at popular prices. List free.—BROADHURST, CLARKSON, 
AND Co., 63, Farringdon Road, London, E.C.1. 


Testimonials! Testimonials!! Re 3-in. ‘* Btar-- 
boy.’’—Just received from our agent, N. H. Seward, . 
Melbourne :—'‘ I recognised I was buying a cheap- 
instrument, and consequently did not expect such 
excellent workmanship. I have tested it optically 
and am very satisfied with the results.—A. H. Little, . 
Brisbane.”—To BROADHURST, CLARKSON, AND CO., The: 
Telescope Experts. . a 


Telescope Byepieces! Astronomical Standard 
Eyepieces, 16s. ,6d.; high powers, 21s. The finest 
eyepieces on the market. Most accurate finish ang: 
prom delivery from stock.—BROADHURST, CLARKSON, . 

ND Co. 


Telescope Fittings! Sun Diagonal, 45s.; Star 
Diagonal, 55s.; Star Finders from 27s. 6d.; Barlow 
Lenses, 21s.; Comet Eyepieces, 45s.; Garden Stands- 
from 653.; Lenses and all repairs. BROADHURST, 
CLARKSON, AND,Co., London, E.C.1. 


Unmounted Microscopic Objects.—Grand selec- 
ion, Radfolurici, Diatoms, Algæ, Zoophytes, Cry- 
' Poraminifera.—SuaGetT, 16, Williamson Lane, 


for a Olean Shave your razor requires a perfect 
. “Superedge,” a scientific preparation, puts a 
perior edge on the dullest razor. Post free, 8d.— 
WI, 6, Eland Street, Stanningley, Leeds. 
£3 Weekly Added Salary.—Permanent agree- 
ble home work; experience unnecessary; genuine; 
ple of work, instructions, 10d.—L. TOUMAZEAU 
X3), 11, Macfarlane Road, W.12. 
Laugh and Grow Fat. Book of 1,000 side-split- 
ing jokes, 16. 3d., post free. Worth pounds —Jas. 
NGDEN, 7, Harrison Street, Manchester. 
Bargains—Ex-Government Watches, English 
vere, screw cases, strong and reliable, 30s. each.— 
or, Jeweller, Newark. p 
tq Worth Reading.—“ Watt and the Steam Age,” 
'‘ilastrated, price 7s. 6d.—St. BRIDE'S, Booksellers, 
ntieet Street, London. 
la Astronomical Telescopes.—Special offer at 
'Warther reductions. Write for new list. Prices will 


urptieo eg and con be pias pe A ct, 10 H.P. Stanley Four-seater, price £80. 
| every elescope.—MACKETT, cian, : . Telesoope Object Glasses! of world-wide reputa- 
ridge Wells. 8 owt, R.M.G. Seabrook Van, electric lighting | pion —9}.n. 32. 6d.; 2-in., 288s. Od.; Mim, dba; 


and starting, ready for service, £150. 
Two Hissmann 4-oylinder Magnetos, £6 each. 


Hand-operated mechanical Warning Signals, 
black apd brass finish, 21s. each. 


One-ton Napier Van, solid rear tires, £110. 

6 cwt. Darracq Van, ready for service, £2120. 

4 H.P. Douglas Motor-cyole Combination, fully 
equipped, £110. 

4}-In, Sorew-cutting Lathe, in first-class condi- 
tion; change wheel, chuck, and countershaft; £26. 

10 H.P. Four-cylinder B.G., smart two-seater 
body, wire wheels; £200 tax paid. 

16 . H.P. White 4-seat, torpedo body, 
equipped, price £165. 


3-in., 7038.; 34-in., £7 5s.; 4-in., £15. Second-hand’ 
S-in. Steinheil, in cell, £10. 3-in. Cooke, in cell, 
£10. 4-in. cell, £12. 5-in. superfine O.G. in cell, 
£15. Write at once.— BROADHURST, CLARKSON AND Co.,.. 
London, E.C.1. $ 


Optical Lanterns! New catalogue now ready, . 
and will be sent post free upon request.—-BRoaD- - 
HURS?, CLARKSON, AND Co. 


Mfvroscopes! Leitz model, by Himmler, 3 eye- 
pieces, 3 and 7 1/12th. oil imm., spiral Abbe- 
centring stage, and case, new, £20; bargain. Beck. 
Standard London model, 4-in., a-in., double nose- 
piece, and case, £12 179. 6d. Beck Popular Binocular, . 
complete outfit, £10 10s. Beck Star, 2 objectives, . 
and case, £4 48. Microscope Objectives, 1/16th 
Gundlach, £4 10s. 1/12th Powell and Lealand, £4 


Telescope Work, mirrors, silvering, refiguring, 
improvements, lens-mirror telescopes, divided circles, 
‘equatorial heads, stands.—G. WHITTLE, 166, Long- 
‘gmoor Lane, Liverpool. 

Portuneemaking Trade Recipes.—Independent 
+ Hving practically assured. Catalogue 2d.—TECHNO- 
toorer, 262, HS. Edwards Street, South Shields, 


Reflecting Telescopes.—Eye-ends, Tubes, Stands, 
and every fitting supplied. Mirrors Mounted in any 
style. Finest work. Reasonable charges. Write for 

“Leaflet of Newtonians, 2d.—F. BURNERD and CoO., 
+, Dryburgh Works, Putney, London, S.W.15. 

-{ $0,000 Choicest Microscopic Objects; Micro- 
,; scopes, Books, Mounting Materials, Collections pur- 
„ Chased.—SoteR, 10, Highweek Road, S. Tottenham. 


fully 


Make Your Own Jacobean Furniture.—aAll : , 4s. }ł-im. Powell and Lealand, 45s j-in. Watson, . 
3 e 15. H.P. Humber Landaulette, suit private hire] 25s. Watson, 45s. 1/12th Watson, £6. A.A.. 
;q machined ready to assemble. Pedestal gramophone | or gtation work, £100. DD. Sand 1712h A by. Tae. As “nell ee ac 


, @binets, record cabinets, music stools, adjustable 


` armchairs, curbs, screens, palm etands, candle-| 6 H.P. Water-cooled Light Car, two-seater, | Minium case, the three, £12 10s.—BROADHURST, . 
Takar tables, index cabinets. Photo, ready for purchaser tq drive away, £50. CLARKSON, AND CO. 
A œ- È, $ Please state w rie a cle you are D. J Smith and Co Ltda 68 Com to Street A Microscope Cabinets, 6 doz. 78. 6d. 8 doz. 4s, 6d. 
k fequiring—BROCKLEY STEAM JOINERY WORKS, Foxwell = as alan ai Comp p *| Micro. Lamp, 458. Polariscope, 35s. Spot Lens,- 
) Goswell Road, London, E.C.; also at pton Works, 12s. &d. Abbe, 25s. Stand Condenser, 7s. 6d. Slides, 


Street, Brockley, S.E.4. 
+. 25 Volumes “English Mechanio,” 88 to 112, 
5 imeusive, clean, unbound. What offers?—HARPER, 
s: Millbrook, Jersey. : 
->  Wireless.— Valve Holders, 28. 3d.; Potentiometers 
|; ftom 25.; Switches from 2s. 3d. Everything for the 
1» amateur in stock.—ELECTRICAL SUPPLY STORES, 5, Skir- 
w eat Moor Road, King Cross, Halifax. 
Bquatorial Garden Stand, rigid, heavy, slow 
_ Motion, clamps, rough circles, take 24-in. to 4-in. 
| telescope, £4 5s. — WILSON, 87, Woodvale, Forest 
a Hill, London, 8.E.23. 
Watches Repaired for the Trade. Any quan- 
tity. Quick return. Staffs, cylinders, etc., while you 
wait. Orders attended to by post.—HARRIS (succes- 
sts), 99, Old Street, Clerkenwell, London, E.C. 
; Holtzapffel 5-in. Lathe, ccmplete outfit.—Ap- 
ply, Rev. T. CHADWIckK, Darlington. 
Microscope, coarse and fine adjustments, exten- 
sion tube, two eyepieces, mahogany case, £2 15s.— 
16, Mayfair Avenue, Ilford. 


Wickford, Easex.—Aibove. 


Scientific Applianoces.—l] and 29, Sicilian Avenue 
London, W.0.1, for Electrical, Magnetic, Optical, an 
Statio Ma 5 

Lenses, Prisms, Magnifiers, Condensers, and 
Optical Sundries, Thermometers, and Drawing Instru- 
ments.—As above. 

Morse Keys and High-Note Buzzers. 
famous Signalling Box for Learners.—As above. 


Galvanometers, Rheostats, new and eecond-hand 
instrumenta, Wimshurst machines. 


Experimental Materials and odd parte for every 
one. Fifty years’ experience. Write for information. 
Our special new Illustrated catalogue, 6d., post free 
Scientific Appliances.—As above.. 

“ Drinking Water is More or Less Poison,” 
says the Editor of the ENGLISH MECHANIC. “The 
one safeguard is tho persistent use of distilled 
water. This is easily and cheaply effected by the 
admirably constructed Gem Pure Water Still.” 
Further, he says :— ' ; 


6d. each.—-BROADHURST, CLARKSON, AND CO., 63, Far-- 
tingdon Road, London, E.C.1. p ; 


Telescope, 2-draw, 16x magnification, beautifully 
nickelled, morocco-covered; recently cost 90s.; ac- 
cept 60s.—Below. > ‘ i 

Another, as above, leather sling case; cost 100s.; 
accept 60s. Both new condition. Splendid definition. 
Suitable for tourists, target practice, etc. Approval ` 
deposit.—E., 270, Barking Road, Plaistow, E.13. 

800 Engineers’ Lathe Chuoks, 6-in., self-cen- 
tring, and 2 sets jaws and key, at £3 10s.—LITTLE- - 
OVER MOTORIES, Derby. 

Guinea Burnished Grease Oi} Guns at 12s. 9d. 
each. 1,000 23-lb. New Soldering Irons, 63. 9d.— - 
LITTLEOVER McrTorigs, Derby. 

1,000 Massive Double-geared Breast Drilling. 
MACHINES, self-centre 3-jaw chucks and cut gears, 
ať £1.—LITILEOVER Mororigs. Derby. 


Microsvopical._New series of Slides of astonish- 
ing interest and value in great variety. List free.— - 


Our 


| 
r 


Overalls.—-All kinds of Overalls for workers, Why 
pay shop prices? Buy direct and save all inter- 
mediate profits. Send postcard for our price list 
before buying elsewhere.—CURREY (Dept. G), 85, 


“Distilled Water is Not Merely a Preventive 
of Disease—it is a positive remedy for many com- 
Jaints, including dyspepsia and bladder troubles. 
et any reader thus affected try a glassful taken 


B 


elow. 
Radium Slide, perpetually scintillating. Wonder- 


ful and. fascinating. Price unprecedented, 2s. 9d.— 


G 


RAY, 40, Grange Road, Lewes. 


Millgate Buildings, Long Millgate, Manchester. 


` Pree—Pocket Rubber Stamp of your name and 

addres also particulars of money-making spare- 

hie work —Agency Dept., RicHroRD’s, Snow Hill, 
on. 


half an hour before each meal.” Gem Still pamphlet 
ree, : 


The Gem H. Supplies Co., Ltd., 67, Southwark 
Street, London, 3.E.1 


Miorotome, sledge pattern, 4-in. travel, 1 knife, 
freezing and embedding micrometer screw, case; 
new condition; £5 —Below. 


Watson's Royal Microscope Outfit, latest pat- 
tern, as new, £55. Leitz Stand “ E ” Outfit, with 
best substage, g-in.. g-in., 1/10th-in. O.I., £32. Swift 
“ Research ” Outfit, g-in., 3-in., 1/12th-in., mechani- 
cal stage, £35.—Below. 

Pocket Ploating Sundial, 15s. Browning 2-prism 
Table Spectroscope, £17 10s. Three-draw Signalling 
Telescope, l}-in. O.G., 35s. Large Table Spectro- 
scope, by Ladd, £7 10s.—BROWNING, 37, Southampton 
Street, Strand, W.C.2. 

WwW. Watson and Sons, Ltd., offer one of their 
“ Royal” Microscopes, rackwork and plain draw- 
tubes, centring substage with fine adjustment, and 
new swing-out Abbe illuminator in eubstage mount- 
ing, iris diaphragm, stop carrier, 2-in., l-in., and 
in. parachromatic objectives, in mahogany case, as 
new, price £51 10s. 

Catalogues of New and Second-hand Ap- 
raratus forwarded on request.—318, High Holborn, 
W.C.1. 

6l-in. Newtonian Telescopes, £27 i10s., com- 
plete with star finder, 3 standard eyepieces, 2 slow 
motions; Sj-in., £15 10s.; 4}-in., £12.—IRVING. 


3-in. Astro. Telescope, O.G. by Ross, strong.: 
mahogany tripod, altazimuth motion, astro. eye- 
pieces, x80, 110, 150, by Ottway, pancratic eyepiece, . 
x50, 60, 70, by Ross, sun diag., star diag., dark 
glasses, strong metal dew-cap, telescope body, finished ` 
with black leather; as new; carriage paid; £25.— - 
W. B. ABBEY, 18, Old Elvet, Durham. 


£2 to £10 Weekly.—No canvassing (either sex). 
Spare or whole-time homework. No catchpenny. 
Send is. $d. and ‘start at once. Genuine.—R. 
COOMBES, 26, Burnthwalte Road, London, 8.W.6. 


. Books for Sale. Prices include postage or car- 
riage. “The Development of Birmingham,” by Wil- 
liam Haywood, F.R.1.B.A., first edition, 7s, 6d. “ The - 
‘ Presto’ Shift of Hours Worked Calculating Card,” 
ls. ‘Italian Sea Power,” by Archibald Hurd, 1s. 
“Aeroplane Construction,” by Sydney Gamme, 5s. 
‘“TN.T. and All About It,” by G. Carlton Smith. 
B.S., 3s. “Inhabited House Duty and the Laws- 
Thereon,” by W.E. Snelling, 10s. ‘* Zooms and Spins,” 
by “ Rafbird,” 2%. 6d. ‘ The Origin of the Forms of” 
the Earth and Planets,” in French, by M. Emile 
Belot. 10s. “Spring Time Essays,” by Sir Francis 
Darwin, F.R S., 6s. “The Law of Checkweighing,”’ ` 
by J. H. Cockburn, 63. ‘‘ Factory Management 
Wastes,” by James F. Whiteford. 5s. “ Examples - 
in Heat and Heat Engines,” by T. Peel, M.A.. 3s. 
“The Housing Problem: Its Growth, Legislation, . 
and Procedure,” by John J. Clark, M.A.. F.S.8., 15s.. 
“ Aviation,” by Benjamin M. Carmine, 58. ** Domes- - 
tic Architecture in Australia,” with 47 plates, 10s. 
“Electrical and Other Engineerin Contracts.” by 


Télescope, Newtonian reflector, 12}-inch silvered 
mirror, equatorial “ mount, Calver, observatory.— 

tus, 8, Buccleuch Place, Edinburgh. 

Heat is a Fluid held to the centre of the earth 
by gravity and is subject to centrifugal force. Hence 
the Doldrums, which is an ascending air. Post 6d.— 
W0, Bishop's Road, Fulham. 

_&2 Weekly, Spare-time Homework.—Registered 
imtractions. Send ls. 6d. (returnable).—GLEAVES, 
Ue, Mawbey Street, London, S.W.8. 

‘Special Microscopical Slide.—Transverse sec- 
tion flower bud of dandelion. The most beautiful of 
botanical sections. Post free 1s. 3d.—DARLASTON, 31, 
Freer Road, Birehfield, Birmingham. 

Photo-Micrography.—Photo-micrographis of cus- 

own preparations at lowest prices. Write 
for particulars and specimen prints.—Below. 

Lantern Slides and Enlargements for repTo- 
duction a speciality —CooK, 133, Ella Street, Hull. 

Telescope Equatorial, 4}-in., Wray’s object 
gas, Telford's prize award, Engineers’ Institute.— 
HUM, 8, Buccleuch Place, Edinburgh. 


Induction Coil, 6-in. spark, Cox’s, patent break, 
reversing switch, terminals for battery or mercury 


‘break; hi i . with condenser, etc.; on l 

aban lar T in., 1 ft. 1 in.; designed for g-in. High Quality Refractors from £6 10s.| W. S. Kennedy, LL.B.. Barrister-at-Law, 52. “ Coats 
‘Wat climates; a superb instrument; same.as new, complete. Standard Eyepieces, hich powers, 17s. 6d.| Mining and the Coal Miner,” by H. F. Bu man yous 
Value £90: accent reasonable offer.—GORHAM, Laurel} low powers 14s. 6d. All work of the very highest! many illustrations, 834 pD, 10 Me A n Mar: 
Hom, Breshiord. Bath. quality.IRVING, 135, High Street, Teddington. craft Construction,” by Wilfred Hanby, 38. = 
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and His Buildings,” by T. 8. Atlee, A.R.J.B.A., a 
plea for the revival of the Guild spirit of the past, 
3s. 6d. ‘ Victoria History of the Counties of 
England: Parts 1 and 8, Herts,” 10s. °“ Air Screws 
4a Theory and Experiment,” by A. Fage, £1. “ The 
Motor Manual,” 28rd edition, 33. ‘‘ The Ufficiency of 
Pumps and Ejectora,” by E. C. Bowden Smith, 10s. 
“ British Standard Forms of Notched Bar Test 
Pieces,” ls. “ A Second Course in Mathematics for 
Technical Students,” by P. J. Haler and A. M. 
Stuart, 4s. 6d.. ‘‘ Model Aeroplaning,” by V. E. 
Johnson, 103s, * The Science of Ventilation and Open- 
air Treatment,” 205 pp., 8s. ‘* Asphalte and Allied 
Substor:ces,” by Herbert Abraham, 108. ‘* Reinforced 
‘Concrete,”” by W. Noble Twelvetrees, 10s. “ The 
Scientific Papers of Professor Bertram Hopkinson,” 
collected an 
Joseph Larmor, 21s. ‘' Ci ae as Applied to Pic- 
tures, etc,” by Rex Vicat Cole, with 472 illustra- 
stions, 128. ‘‘ Examples of Ancient Scottish 
Architecture,” 18 large patos of Scottish 
towers, etc., with full descriptions, Parts 1 and 2, 
with 26 plates, 15s. “ Chromium Ores,” by W. G. 
Rumbold, 2s. 6d. ‘‘The Mechanical Principles 
of the Aeropiane,” by S. Brodeteky. 119 illustrations, 
159. ‘* Hyper-Acoustics,’’ by J. M. Dunk, 88. *' Stella 
Maitland: or. Love and the Staw,” by Mre. H. 
Periam Hawkins, 6s. . The Age of Power,” by J. 
Riley, 3s. ‘‘ Modern Practical Joinery,” by George 
Ellis, fourth edition, 8 vols., 600 pp., over 1,400 
illustrations, 85s. *“ A History of French Archi- 
tecture from 1661 to 1674,” by Sir Reginald Blom- 
field, R.A., 2 vols., 200 plates, £3 3s. “Practical 
Geometry for Builders and Architecte,” by J. E. 
Paynter, 10s. “Reinforced Concrete,” by M. T. 
Cantell, second edition, 308 pp., 250 illua., 10s. 
“Liquid and Gaseous Fuels,” by Prof. Vivian B 
Lowes, second edition, 7%. 6d. “Industrial and 
Power Alcohol,” by R. C. Farmer, 23. “ Aluminium 
and its Alloys,” by Lt.-Col. ©. Grard, 10s. ‘* The 
Aggregation and Flow of Solids,” by Sir George 
Bellby, F.R.S., 10s. ‘‘The Hygiene of Town Plan- 
ning and Vegetation,” 2s. Vol. II. of “ Practical 
Electricity,” by Prof. Ayrton, F.R.S., over 300 illus- 
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trations, 10s. “The Romance of Building,” illus- 
trated, by Allen S. Walker, 28. ‘‘ Map Projections,” 
by A. R. Hinks, second edition, 7s. 6d.—STRAND 
NEWSPAPER Co., 1, Arundel Street, Strand, W.C.2. 


“ Aoroplanes in Gusts,” by S. L. Walkden, 5s. 
-“* Seasonable Trades and Unemployment,” 5s. * A 
Living Wage,” by Philip Snowden, M.P., is. “ Bri- 
tish Standard Specifications for Wall Plugs and 
Sockets,” 2s. 6d. “ Handy Insurance Act and Wages 
Calculator,” 1s. “‘ Petrol as Fuel for Locomotives,” 
33. “The Principles of Urban Trafic,” by H í 
D. Stone, 6s. “New Edition of the Russian Direc- 
-tory,” over 500 pages, 48. “Temporary and Semi- 
Permanent Supplies,” by Major V. P. Smith, 2s. 6d. 
“he Diary of a Free Kindergarten,” 85. 6d. *“ Life 
-of Nicholas Stone,” the ‘sculptor, with many fine 
(llustrations of his work, 10s. ‘‘ Training for Young 
England,” 29. ‘Modern Machine Shop Construc- 
‘tion, Equipment, and Management,” by Oscar E. 
Perrigo. new edition, 10s. ‘* Cours d’Aérodynamique 
‘Pratique,”’ by A. Courquin and G. Serre, 5s. “ Prac- 
tical Aeroplane Construction,” by E. T Hill, 7s. 6d: 
‘How to Drive a Motor Car,” seventh edition, 2s. 
‘Ths Transactions of the Institution of Engineers 
and Shipbuilders in Scotland” for December, 1s. 
“Domestic Fuel Consumption,” by A. H. Barker, 
‘Ss. “ Transactions of the Institution of Engineers 
and Shipbuilders in Scotland for 1920,” 29, “ Trans- 
actions of the Soclety of Engineers for 1920,” 3s. 
“ Engineering Construction,” by W. H. 
‘LL.D, Vol. I., 208.; Vol. II., 25s.; or the two vols. 
“together, £2. ‘‘ The New Stone Age; or, The Story 
of Cement and Concrete in the Service of Man,’ 
‘by Harrison E. Howe, 7s. 6d. “ Crystallography : 
A Series of Notes,” by Jas. R. Jordan, 3s. Laxton’s 
“ Builder’s Price Book for 1921,” with Supplement, 
4s. ‘Engineering as a Career,” 9d. “ High Tension 
Switch Gear,” by Henry E. Poole, 2s. “ Fermat's 
Last Theorem,” by L. J. Mordell, 4s. “ Artificial 
Light and its Irfluence on Civilisation,” by M. Luc- 
desh, 10s. “Overgrowth on Diamonds,” by J. R. 


arranged by Sir J. A. Ewing and Sir 


Warren, 


ENGLISH MECHANIC AND WORLD OF SCIENCE. l 


Sutton, 38. “Electro Deposition of Copper,” by 
Claude W. Derny, A.M.I.E.E., 28. " Useful En- 
gincers’ Constants for the Slide Rule,” by J. A. 
Burns, 3rd edition, 2s. “ The Structural Enginecr’s 
Pocket Book,” by E. 8. Andrews, 12s. “ Henslowe’s 
English-French and French-English Motor Dic- 
tionary,” 3s. 6d. *' Shades and Shadows,” by David 
C. Lange, M.S., 10s. “‘ The Casehardening of Steel,” 
new edition, by Harry Brearely, with 97 illustra- 
tions, 10s. ‘“' Perspective,” by A. 8. Percival, 3s. 
“How to Prove a Wil,” by G. F. Emery, 2s. 
“ Old Chelsea Church and its Monuments,” with 87 
plates, 108. “ Gptical Theories,” by Dr. D. N. Mal- 
lik, 7s. 6d. No. 1-of “The Organ,” 2s. “ The Cycle 
Industry,” by W. Grew, 2s. 6d. “ Exeter Cathedral 
and Diocese, with many illustrations, 28. 6d. ‘“‘ Tew- 
kesbury Abbey and Deerhurst Priory Church,” 46 
illustrations, zs. 6d. “* Iron Foundry Practice,’ by 
George J. Pitt, 48. “ Everybody’s Book on Astro- 
nomy,’’ ils. ‘‘ Nature Lessons with Plants,” 1s. 
‘* Grasses and Rushes and How to Know Them,” 
ls. “‘Nature Lessons with Animals,” 1s.—STRAND 
EA Co., 1, Arundel Street, Strand, London, 


“The World’s Last Passage,” by J. C. Ken- 
worthy, 2s. 6d. ‘‘The History of the Taxes on 
Knowledge.” by Collet Dobson Collet, with preface 
by G. J. Holyoake, 2 vols., 6s.—STRAND NEWSPAPER 
CO., 1, Arundei Street, Strand, London, W.C.2. 


“ Hours and Wages Calculator” at Farthing 
Rates, from 2d. to 113d. per Hour, 1s. ‘‘ Smoke 
Abatement,” by H. Hamilton, is. ‘‘ The King’s Fish- 
ing,” done into verse, by Charles Mercier, 1s. “ The 
Vandalisms of Peace,” le. “New Methods of Ad- 
justing International Disputes of the Future,’’ by 
Sir Thomas Barclay, 3s. “ The Craft of the Caduceus, 
or Ohasing the Aspirate,” 6s. ‘‘ The Woman’s Motor 
Manual,” 2s. ‘‘ Shipbuilding Industry,” by R. W. 
Kelly and F. J. Allen, 7s. 6d. “ Aircraft in Peace 
and the Law," by J. M. Spaight, 6s. ‘* Malleable 
Cast Iron,” by S. Jones Parsons, 10s. “ Hot Bulb 
Oil Engines,” by Walter Pollock, 80s. ‘‘ Diesel En- 
gine Design,” by H. F. P. Purday, 300 pp., 271 illus- 
trations, 143. “ Laxton’s Price Book for 1919,” 2s. 
“ Commercial Arbitrations,” 2s. “ The First Report 
of the Institution of Civil Engineers on the Deteriora- 
tion of Structures in Water,” 301 pp., and 
many illustrations, £1. ‘‘ Tungaten Ores,” by R. H. 
Rastall, 2s. ‘‘ Technique et Pratique de la Magneto 
a Haute Tension,” by MM. A. Courcyrim and `G. 
Dubedat, 2s. ‘* La Mort et son Mystère,” by Camille 


| Flammarion, 5s. ‘‘ The Blind and Their Condition in 


the United States,” by Harry Best, Ph.D., 768 pages 
10s. “‘ University College Calendar,” 1920-1921, 526 
pp., 28. “Coal,” by J. H. Ronaldson, 4s. ‘‘ Spon’s 
Builders’ Price Book for 1921,” 5s. *“ Photographic 
Technique,” 2s. ‘‘ Practical Design of Marine 
Rollers.” by John Gray, second edition, 8s. ‘‘ The 
Annual Report of” the National Physical Labora- 
tory,” 8s. Vol. I.,.II., and III. of the ‘* Modern 
Painter and Decorator,” many plates in colour and 
black and white, published at 21 2s. 6d. each 
volume. Price for the three vols., 30s. ‘* Motor- 
Cycles and Side-Cars,” fully illustrated, 1e. 


“The Problem of Existence,” by M. C. Mallik. 
5s. “ Life and Letters of George Jacob Holyoake,” 
'2 vols., over 700 pp., 7s. 6d. ‘“‘ Man Considered in 
Relation to God and a Church,” by W. Carew Haz- 
lett, 4s. “ Lifo of Frederick Denison Maurice,” by 
his son, Frederick Maurice, 2 vols., 10s. ‘‘ Problems 
of Modern Industry,” by Sidney and Beatrice Webb, 
5s. “The Revolution of the Twentieth Century,” 
by Henry Lazarus, 5s. “ From Bondage to Brother- 
hood,” by J. ©. Kenworthy, 23. ‘*‘New Town: A 
Proposal on Social Reconstruction,” 23 —Below. 


“u Mazzini’s Essays,” 2s, ‘‘ Wheatley on the Book 
of Common Prayer,” 532 pp., 48s. “Chats with 
Pioneers of Modern Thought,” by F. J. Gould, * 2s. 
“The Origin and Nature of Secularism,” by Geo. 
Jacob Holyoake, 2s. “ Life of George Jacob Holy- 
oake,” 23. 6d. ‘Social Reform,” by W. H. Mal- 
lock, 4s. “ Tho Life of Emile Zola,” by Ernest A. 
Vizitelly, 4s. “ Doctor Pascal,” by Emile Zola, 3s. 
“The London Programme,” by Sidney Webb, 2s. 
“Social and Political Economy,” by Thomas Judge, 
23. Gd. “The Triumph of Man,” a dramatic poem 
by Percy Schofield, 2s. ‘“‘England’s Attainment of 
Commercial Supremacy,” by H. Tipper, A.I.B., 5s. 
“ Mado in Germany,” by Ernest Edwin. Williams, 
23. 6d.—STRAND NEWSPAPER CO., 1, Arundel Street, 
Strand, London, W.C.2. 


Wanted. ; 


Telescopes, Microscopes, by best makers.—A. 
OLARESON AND CO., 898, High Holborn, W.C. 


Prismatic Binocular Field Glasses, by Zeiss, Ross 
at CLARKSON AND CO., 838, gb Holborn, 

Surveying Instruments, Drawing Instruments, Dy 
best makers.—A. CLARESON AND CO., 338, High Hol- 
born, London. 


Everything Optical! The best market. The 
Reputation Firm.—BRoADHURST, CLARKSON AND CO. 
68, Farringdon Road, London, E.C.1. 


Telescopes, Microscopes, Prism Binoculars, 
Cameras.—WitTs, Opticians, 8, Buckingham Palace 
Road, 8.W.1. 

Wanted, a Fetrological Microscope, with or with- 
out objectives.—DAvins, Avon House, Keynsham, 
Bristol 

Wanted, Ornamental Lathe, with usual slide-rests 
and aus State price.—GLYN, Felbridge, East Grin- 
stead. 


Situation Wanted. 


Instrument Makér; 
hand-turning, finishing, 
83, Ashmore Road, Paddington, 


experiments, bench-work, 
and Eno roe ng = OREORD; 


Se Sen 


Ocr. 14, 1021. . 


Addresses. 


A. CLARESON AND CO., Second-hand on, 
838, High Holborn (opposite Gray's Inn Road). 


To Buy or SeN Telescopes, Microscopes.—A. Cured fr | 
80N AND CoO., 338, High Holborn, W.C. a | k 


To Buy or Sell Prismatic Binocular Flea Olas 


—A CLARKSON AND CO., 338, High Holbora, W.O. fit 

Optical Hospital! Telescope, Microscopes, Fiddi ir 
Glasses receive care and prompt awbentim-f ~ 
BROADHURST, CLARKSON AND CoO., 63, Farringdom i:i 
Road, E.C.1. st 


Witts, Opticians, 3, Buckingham Palace Rodi 
§.W.1, Buy, Sell, and Exchange Optical Instrument” 
Repairs quickly executed. { 


FOR SALE. 


MACHINERY FOR SALE. ; 
Electric Welding Equipment, travelling et} ç: 
all complete as working. Suitable for boilervand shi} . 
welding.—'* WELDING,” ENGLISH MECHANIC Offe, 14-2 
Arundel Street, Strand, W.C.2. ES 


ye 2! 

(CAST-IRON WELDING FLUX, Thon}, 
and Hoddle’s. Large tin, usual price 8, ouri 

price 1s. 6d. per tin, post free-—PATMORE’S, 22,]2% 

King Street, Hammersmith, W.6. 


i 


WRITE FOR 
A CATALOGUE OR REPORT OF 
s ANY ENGINEERING OR TECHNICAL 
BOOK YOU MAY REQUIRE 
Tisit OUR RETAIL BOOK ROO 
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LATHE. ' 
By Owrn LIntey. 
K There are numbers of lathes in existence 


i which may be termed out of date because | 


({:'fhey were designed in the pre-high-speed 
li steel era As a matter of fact there was 
‘but little fault: to be found with these 
 dathes, excepting that they were wanting 
{ia pulling power, and this was owing to 
‘the design of the live headstock. This had 
a thick base which curtailed the diameter 
pat the large step of tthe cone pulley (see 
i Fig. 1). The head of the correct type of 
` apto-date, or high-speed, lathe is of much 
- wor intelligent design, being of what is 
: known as the “ bucket’” form, and having 
~! practically no base, as this is not wanted, 
- the bed itself forming the base. . 
_ This absence of the base in the head 
i allows a much larger cone pulley to be 
= used, and this is practically the only dif- 
g ference, as far as pulling power is con- 


cerned, between the up-to-date high-speed 
lathe and the old Yorkshire or Halifax 
types. Strange to say, some of the so- 
called high-speed lathes are so badly de- 
signed that advantage is not taken of the 
_ bucket head, and the cone pulley is prac- 
paly no larger than in some of the old 
es, i - 


_ This is a point that should always be 
pi m mind when buying a lathe. The 
old lathes ware strongly built, and would 
stand a lot of rough usage without being 
much the worse for it—in fact, much more 
_ ‘than many of the up-to-date lathes. The 
bears were of coarse pitch, and the teeth 
ast in them, and they were, there- 
fore, much stronger than the fine-toothed 
tat gears of some of the modern lathes. 
e of these gears are cast in a soft mix- 
tare in order to cheapen the cutting, and 
the teth- are always giving trvuble by 
waking. The feed mechanism is also in- 
clined to break, and these troubles are com- 
mon to the cheaper class of American 
lathes and the German copies thereof. 
I know of a shop with a batch of Hali- 
ax lathes that were put down forty years 
. 40 and have been in constant use ever 
“une, and there ig but little the matter 
with them. For the benefit of those 
Fie who may have these old lathes and 
° tot wish to scrap them, I will describe 


they can be improved, both in pulling 
faults 


and in other ways. There are two 
i the cone pulley of the old lathes 
~the large step is too small and the differ- 

iia g a , . l 


Åe 
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“IMPROVING THE. OUTPUT OF A fences between this and the other steps too 


great. Now, the cone pulley on the 
countershaft being similar, its smallest 
step is so small in belt surface that it has 
very little driving power (see Fig. 1). 
There are two ways out of this difficulty, 
and one concern that I know of had new 
cone pulleys made for the countershafts, 
the smallest step of these being nearly 
equal in diameter to the largest step of the 
pulley in the lathe itself. A simpler way, 
and one that I have used myself, is to shift 
the cone pulley on the countershaft the 
amount of one step to the right hand, so 
that the belt will run from the largest 
step of the lathe pulley tto the smallest 
but one of the cone pulley above (see Fig. 
1). This will give an average old type 
lathe nearly double the pulling power. It 
is true that one step is lost—the largest of 
the top pulley—but then this is very 
seldom used. This brings to mind an old 
pieceworker’s dodge for altering the ratio 
of the steps of a cone pulley. Sometimes a 
man found that one speed was too fast 
and the next too slow for a certain job, 
and, being piecework, the latter did not 


| suit him, so he ran the helt from one step 


above to the next on the left hand of the 
lathe pulley. Perhaps this arrangement 


did not do the belt much good, but as the 


pieceworker did not have to pay for this 
it did not trouble him. 


In addition to getting an extra amount 
of belt surface on the cone pulley of the 
countershaft, as already described, theré is 
another way of increasing the pulling 
power of a lathe, which is as follows, and 
for, turning shafts and bars it will make 
a comparatively small lathe equal to one 
much larger. This dodge consists of run- 
ning the lathe in gear and speeding up 


the countershaft to make up for the loss 


of speed due to the gears. The best way 


| to do this is to have what is known as a 


two-speed countershaft, but this involves 
an extra pair of pulleys (fast and loose) on 
the countershaft, and a larger pulley on 
the line shaft. 


A simpler way, and one which I have 
used at times myself when I wanted to 
speed up a lathe which was not really 
powerful enough, was to slide the ordi- 
nary pulley on the line shaft to one side 
and put a larger one in its place. If these 
are split. pulleys this is easily done, and 
if the lathe, at another time, is required 
to run at its normal speed, the original 
pulley can be slipped back again. There 
are iron-split pulleys on the market which 
can be very quickly shifted along a shaft, 
and they are to be preferred to the wood- 
split pulleys, which are so much inclined 
to slip on the shaft. 

Sometimes it is warth while to keep a 
lathe speeded up like this, for bar-turn- 
ing, etc., although it may be too fast for 
the larger work that it will take, and if 
another lathe is available this can be 
kept for jobs of the larger diameter. 


As a matter of fact, most workmen are 
inclined to run a lathe too slow, so it is 
not a bad thing to have it arranged so 
that they cannot run it below a certain 
speed. This does not apply to men on 
piecework, who often use speeds which 
would astonish some turners. The speeds 
at which lathes should run so as to obtain 
the maximum output do not seem to be 
very well understood. What happens to 
a tool, if the lathe is run too fast, is 
quite different from norma] wear, and 
should be easily apparent, if watched 
closely. If the speed is really too high, 
what is known as “distress ’’ will set in, 
and very soon, and one of the signs of this 
is the appearance of the surface left by 
the tool, which will be rough or corded. 
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HIGH-SPEED STEELS. 

Without the use of high-speed steel 
there is but little that can be done in the 
way of obtaining the best output of a 
lathe. High-speed steels, however, do not 
seem to be as well understood as they 
might be, and to those readers who may 
not ‘have had much experience in their 
use the following remarks should be of 
‘some value. High-speed steels, as they 
are produced at the present time, will 
stand speeds and feeds that are quite 
impossible with carbon steel. With the 
latter steel, if above a certain amount of 
metal passes the tool in a given time, it 
will: lose its temper or become softened 
and then cease to cut. | 

High speed, however, will stand a much 
greater temperature without becoming 
softened. There is another important 
point connected with high-speed steel, 
apart from its standing high speeds, and 
that is its great strength as compared with 
carbon steel. It is somewhat strange that 
the firms selling high-speed steels do not 
seem to make any feature of, or call atten- 
tion to, this fact, although it is so closely 
connected with the output of a lathe. The 
resistance that a chip offers as it is sheared 
from the bar is largely in proportion to 
the angle of the top of the tool. This is 
known as the “ top rake,” and should be 


as acute as possible, as it thus offers the 
minimum resistance to the chip. 

In carbon steel the angle of the top rake 
cannot be very acute on account of the 
want of strength of that metal, but a much 
more acute angle is allowable in high- 
speed steel. Fig. 2 shows a tool in position 
and also an end view of one showing the 
angle of the top rake and also that of the 
side clearance, that of the end being about 
the same. It is not possible to give these 
angles very definitely, for, in the first 
place, high-speed steels vary in their 
nature to some extent, and also according 
to the method employed in hardening 
them. Then, again, the nature of the 
steel being turned must be taken into con- 
sideration. If this is soft, such as 
ordinary mild steel, the clearance angle A 
should be about 10°, or even less, and the 
top rake angle B about 20°. 

In the hard steels of the nickel chrome 
and vanadium class, and which are used 
for the shafts in motor gear-boxes, ctc., it 
is better to increase the clearance angle 
slightly, and also decrease that of the 
top rake. What should be aimed at is to 
keep the angle of the top rake as large as 
possible, as the tool thug offers the mini- 
mum resistance to fhe chip. If, however, 
this angle is too great, there is not enough 
substance in the tool to support the edge, 
and it will crumble. At the same time the 
smaller the clearance angle, the greater 
the support for the edge of the tool. If, 
however, this angle is too small, the tool 
will blunt rapidly because a large flat will ` 
soon be formed here. ‘Of course, as in the 
majority of mechanical operations, the 
best results can only be arrived at by 
practice and experience if the reader is 
once Set inthe right »path. 


. develop cracks. 
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In the turning of ordinary steels the 
form of the chip is a good guide as to 
whether the angle of the top rake of the 
tool is correct or not. If the chip forms a 
very small helix or spiral, like a cork- 
screw, it is a sign that the top rake of the 
tool is not sufficient. The larger the helix 
formed by the chip, the less the resist- 
ance being offered by the tool. The chips 
should turn blue, and if they do not the 
speed is too slow. 


Suds, or what is now termed a 


“coolant” should always be used 
except on cast metals. The fluid 
should run on the work just in 


front of the tool, in an unbroken 
stream, so as to carry off as much heat as 
possible. Up-to-date lathes up to a cer- 
tain size are provided with a sud-pan, and 
sometimes a pump to circulate the fluid. 
In the case of an old lathe, a pan is 
mostly improvised, and a drip-can fixed on 
the saddle, and when the pan below gets 
full, the suds are baled back into the drip- 
can again. 

There are some curious points connected 
with high-speed steel, and very elaborate 
investigations have béen made in the 
subject. l 

It would occupy far too much space to 
describe these, but the following facts 
may be mentioned :—For some reason, 
which does not seem to be easily accounted 
for, high-speed steel seems to work at its 
best when it is near its limits of endur- 
ance. 

Some of the large firms supplying this 
steel will send out experts to demonstrate 
its capabilities, and I once saw one of 
these men called to a firm where they were 
having trouble in turning a hard steel. I 
think it was nickel or chrome steel, and 
the tools were not standing well. To the 
surprise of everyone, the expert put the 
speed of the lathe up considerably, and the 
tools stood much better. Although high- 
speed steel will stand the heat that is 
generated by turning, it is very suscep- 
tible to that which is generated by grind- 
ing, as it would appear- that this heat is 
local and not general, as in the former 
case. , 

Some of the firms supplying this steel 
are very particular to state that it should 
not be ground on any kind of corundum 
wheel, but on an ordinary grindstone, not 
carborundum, and kept wet. The usual 
method in many shops of grinding tools 
on a fast-running dry wheel and continu- 
ally dipping them in water to keep the 
temper from being lowered is very bad 
for some brands of high-speed steels, and 
the sudden changes of temperature 
There are what are 
termed wet wheels, where a stream of 
water is supplied by a pump, and a hood 
is provided to keep the splashing off the 
operator ; but it is not generally known 
that if a tool is held too long or pressed 
too hard on the wheel it will become 
softened in spite of the water running on 
it. A wet grindstone is somewhat of a 
nuisance in‘a shop, and for several 
reasons. As a rule, the frames in which 
they run are not provided with any pan 
to catch the water or hood to protect the 
worker from splashings. 

The following is a compromise. The 
ordinary tool grinder as found in the 
average shop runs so fast that it will 
temper any kind of tool that is held in 
contact with it for more than a few 
seconds, and it is to be doubted if there 
is any time saved by this speed. I have 
seen wheels run at much lower speeds and 
with good results for tool grinding, and 
they are in reality as quick to use, because 
the tools can be held in contact with them 
much longer, as less heat is generated. 


7 


SMOKELESS FUEL PROM WASTE 


The Low-Temperature Carbonisation 
Co., Ltd., of Barnsley, claim to have hit 
on a process whereby they can produce a 
smokeless fuel, and produce it on a com- 
mercially advantageous basis. They sub- 
mitted their plant at Barugh, near Barns- 
ley, and the resultant fuel, or ‘‘ coalite,”’ 
as it is called, to thoroughgoing tests on 
October 13 before a representative body of 
Pressmen. 

The slack which is used is a mixture of 
coking and non-coking slack. The coking 
slack is a low-priced commodity, while the 
non-coking slack is almost a waste pro- 
duct, often left in the mines as not worth 
bringing to the surface. In the Barugh 
plant two parts of non-coking slack are 
used te one of coking. The price of the 
resultant fuel is £3 a ton, but bulk for 
bulk it is half the weight of coal, and as it 
is claimed to be of at least equal calorific 
value it is contended that 30s. worth of 
‘coalite’’ is equal to a ton of coal. The 
by-products of the process are gas, tar oil, 
sulphate of ammonia, and motor spirit. It 
is said that if all the coal we use in Great 
Britain were carbonised in this way it 
would render this country entirely inde- 
pendent of foreign supplies of motor spirit, 
‘fuel and lubricating oil,,and sulphate of 
ammonia. > 

Major C. G. C. Hamilton, M.P., speak- 
ing for the directors of the company, stated 
that in many European countries low- 
temperature carbonisation was being car- 
ried out simply in order to.get these 
valuable by-products and without any 
thought of producing a coal substitute. 


‘‘ We are using the waste products of our 


coal industry,” added Major Hamilton, 
“and we are producing a smokeless fuel 
suitable not only for domestic purposes, 
but, as we believe it will be in the near 
future, for industrial purposes. If our be- 
lief is true, this little plant is going to be 
the nucleus of one of the biggest industrial 
developments the world has ever seen. 
Smokeless fuel will give us clean cities, 
and we in England are the first to produce 
it from what is virtually a waste product. 
It is waste turned into money; dirt into 
cleanliness.’’ | 


The Company are looking forward to 
something like a universal application of 
their process and the setting up of their 
low-temperature carbonisation plant at 
every colliery. . 


— =D 6 0e 


Foaming and Priming.—Foaming is 
largély a surface effect, and is caused by 
certain types of organic matter, saponifiable 
oils in the presence of caustic soda or 
sodium carbonate and matter in suspension. 
On the other hand, priming may be defined 
as a condition whereby the steam is liberated 
in slugs as compared against even ebullition 
under normal conditions. The cause usually 
assigned for the effect is increased surface 
tension of the water as the result of con- 
centration of the sodium salts, All sodium 
salts, being soluble, have a tendency to in- 
crease the surface tension of the water, 
thereby disturbing evenness of ebullition.— 
Railway and Locomotive Engineering. 


Alloys.—Mr. F. Milliken. 110, William 
Street, New York, U.S.A., has patented an 
acid-resisting alloy consisting of 60-70 per 
cent. of copper, 19-24 per cent. of zinc, 9-12 
per cent. of nickel, 1-2.5 per cent. of iron, 
and a trace of manganese. It is made by 
melting the copper, zinc, nickel, and iron 
together and adding 1 per cent. of manganese- 
copper consisting of 28 per cent. of man- 
ganese and 72 wer cent. of copper. The 


greater part of the manganese passes off into | 


the slag. 
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ELECTRIC TRACTION—A REVIEW{: 
By FRANk J. SPRAGUE. 


(Member of the Franklin Institate,) 
A recent announcement states that ig 
the United States alone electric railway 
cover a trackage of 44,000 miles and pf. 
resent a capital investment of approxif- 
mately $5,000,000,000, while 300,000 maj 
are employed and over 14,000,000,00 
passengers are carried annually—ty 
times aS many as are carried by the stean 
railroads of the country. 
The history of the electric railway may. 
be considered as covering various periods 
—such as the inception of basic prim 
ciples, the early crude experiments, th 
invention and evolution of the dynamo. 
electric machine, the discovery of th 
principle of sclf-excitation and the re 
versibility of function, the scattered atq’ 
tempts at commercial operation, tha‘ 
advent of the modern trolley, the succeed} - 
ing ‘technical and commercial develop 
ments, trunk-line operation and futur 
possibilities. As to these I shall daw: 
quite freely upon my previous papers on 
the same general subject. 


DISCOVERIES OF FARADAY AND Hesr. 7 


Whatever moderns may have done, two}. 
names stand out in the early dawn of tha. 
electric art, undimmed by the glory of- 
any subsequent achievements. - On Christ - 
mas morn, just a hundred years ago; 
Michael Faraday, “late bookkeeper's. 
apprentice, and now turned philosopher,” 
announced the all-important discovery 
that it was possible to produce mechanical 
motion through the agency of the electric] 
current and magnetic attraction, and tem. 
years later Joseph Henry, then a Pro- 
fessor of Natural Philosophy in thd: 
Albany Academy, who had antedated 
Faraday in the discovery of electr 
magnetic induction between unmoved conț ` 
ductors, announced in a letter to Pro 
fessor Silliman, of New Haven, another: 
advance, as follows: “I have lately sued- 
ceeded in producing motion by a li 
machine which I believe has never befon 
been applied in mechanics, by magnetic 
attraction and repulsion.” T 

But Henry, coolly analysing the limi 
tions of the electro-magnetic motor, which 
however it might be improved, was st 
dependent upon the burning of zino In 
primary battery, and clearly reco 
the economic fallacy of any attempt to 
substitute it for coal as a source of energy, 
avoided committing himself to imprac- 
ticable attempts for its introduction into 
the mechanical world. 


THomMAs DAVENPORT, THE PIONEER. 


It, therefore, fell to one Thomas Daven- 
port, a blacksmith, of Brandon, Vermont, 


or 
-` 


‘of whom it has been said that his was 8 


mind which,could not be confined to any 
shop less than the canopy of Heaven, to 
throw himself heart and soul into the at- 
tempt to create an industrial revolution by 
electricity—a project that, at the time. 


-was certain to prove illusory; and to this 


same man,/in all justice, must be given 
the credit, in this country at least, for 
the first crude suggestion of an electric 
railway—the operation of a moving 
vehicle by electric power supplied from 8 


From about 1833, when Davenport 
began his electrical career, until his early 
death in 1851, his life was the typical one 
of many inventors who have blazed the 
path for others, the active strivings of 8 
fertile mind urged to constant endeavours 
and dreaming great dreams, finally beaten 
to the wall, partly because of the lack of 
financial assistance, but more because he 
lacked the essential of commercial succe®. 

pe ee 


| stationary source. 


* Presented ‘at al meeting of the Franklin Institute 
and reproduced from the Journal thereof. 
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suitabie economic source of electric 

er. By 1834 he had built his first 
~trude motor; in the next year he devised 
the commutator; and in 1836-37 he illus- 
grated on a miniature circular track, two 
in diameter, the principle of an 
ctric railway using current from a cen- 
source, with return through the rails. 
-f Qn February 25, 1837, Davenport was 
granted the first and broadest patent in 
fAmerica on this general subject, the 
“Wharacter of which is indicated by the 
“Hollowing claim : 
The discovery here claimed 'and desired 
„o be secured by Letters Patent consists in 
‘fapplying magnetic and electro-magnetic 
{power as a principle for machinery in the 
“| manner above described, or in any other 
,psubstantially the same in principle. 
-k This wording may fairly be declared to 
{cover the whole field of the utilisation of 
„electric power. 
~# I have only touched upon Davenport’s 
ifactivities, the number of which are amaz- 
ching, but refer to his work to emphasise 
¿fnot only its creative originality and im- 
-į portance, but the undoubted fact. that 
‘had he had the advantages of the develop- 
+ments which followed in the succeeding 
{years in the evolution of the dynamo, the 
{machine for converting mechanical energy 
-Finto electricity, and the converse, many 
‘tof the advances now. credited to other 
a would undoubtedly have been 
-4 O18, 


Í OTHER EARLY WORKERS. 
; Aclose rival of Davenport was the Rus- 


er engineer Jacobi, who also in 1834 
“i had produced an electric motor, and three 
-: years later actually propelled a boat on 
-3 the river Neva with energy from primary 
- batteries. This decade seems to have been 
| prolific not alone in attempts to apply 
» electric motors to industrial purposes, but 
{ ina belief in its ultimate universality of 
f adoption. One of the most notable 
'; attempts made was that of a Scotch 
| engineer, Robert Davidson, who in 1838 
} began the construction of an electric loco- 
‘4 motive which had a test on the Edin- 
Ì 
À 
| 


boro’-Glasgow Railway; and the thought 
-= of many workers was well voiced in the 
` Temarkable prediction by Lieutenant 
IeCount, of the British Navy, who in a 
“Treatise on Railways,’ published by 
|, Black, of Edinburgh, in 1839, said: 
| We have no hesitation in saying that 
© electro-magnetism will at no distant day 
' compete with steam as a motive power, 
_ and successfully. 
; The use of rails for carrying the elec- 
tric current is said to have been in- 
| dicated in an English patent issued to 
t Henry Pincus in 1840, and a like use in 
_ an American patent issued to Lilley and 
' Colton in 1847. Whatever the fact, it is 
well established that in the latter’ year 
Prof. Moses G. Farmer, who was one of 
the ablest of early American scientists, 
operated an experimental car, carrying 
two passengers, at Dover, New Hamp- 
. Which was supplied by battery 
current. Three years later Professor 
Page, of the Smithsonian Institution; 
with Congressional aid, .constructed a 
number of motors. With one of these, 
cn April 29, 1851, and with current sup- 
plied from a battery of one hundred 
„Grove cells carried on a small car, he 
Operated the latter on a road between 
ashington and Bladenburg, where it 
got up to a speed of nineteen miles an 
r, with resultant destruction of the 
tteries and an end of the experiment. 
In this same vear an instrument 
maker of Boston, Thomas Hall, made a 
wall motor which was operated by cur- 
Tent conveyed to the rails from a primary 
ry. Nine years later he exhibited 
a model called the “Volta” at the 


( 
| 
t 
t 


Mechanics Fair in Boston. 
before this. patents issued to inventors 
abroad had indicated the possibility of 
taking current from 
ductor. 


course, doomed to commercial failure, 
not alone because the motors were of a 
crude . construction, 
attraction of keepers or solenoids, but 
because the source of power was in all 
cases a primary battery. 
however, indicative of what would come 
later when the evolution of the modern 
dynamo should take place. 


Wheatstone and Cook in 1845, and by 
Hjorth in 1854, there appeared in 1853 
an inventor whose name is, unhappily, 
now not even known, who is reported to 
have clearly set forth the vital idea of 
self-excitation of the field magnets. 


no use of it was made. 


coupled a machine to a live circuit, and 


Some years 


a suspendgd con- 
a x 

EVOLUTION OF THE DYNAMO. 

These various experiments were, oi 


based upon the 


They were, 


Beginning with improvements by 


The modern dynamo-electric machine 


dates from the epoch-making invention 
of the continuous current dynamo by 
Pacinotti in 1861, which was followed 
by the announcement of the principle of 
self-excitation, independently and prac- 
tically simultaneously, by the English- 
men, Wheatstone, Varley, and' Ladd, the 
German Siemens, 

Farmer, in 1866-67. 
|’ Three years 
Gramme, combined the two vital features 
in a single machine, and to him is fairly 
due the credit of producing the first prac- 
tical commercial machine for continuous 
current operation, 
dynamo or motor. 


and the American 


later a Frenchman, 


whether used as a 


The ring form of armature, invented by 


Pacinotti and improved by Gramme, ulti- 
mately gave way to the drum form of wind- 
ing proposed by Von Hefner Alteneck,- of 
the Siemens firm of Berlin, and also in- 
dependently by the late Prof. Henry Row- 
land, of the Johns Hopkins University. 


REVERSIBILITY OF FUNCTION. 
Some time apparently elapsed after the 


development of the self-exciting machine 
before the remarkable characteristic of the 
reversibility of function was discovered, 
with the necessary corollary, the electric 


transmission of energy by the use of two 
similar machines connected in the same 


circuit, one driven by power and generat- 


ing electricity, and the other receiving 


electricity and developing mechanical 
power. 3 


It is claimed that this vitally important 
fact was discovered by Pacinotti in 1867, 
but it is certain that for the time being 
In 1873, however, 
Messrs. Gramme and Fontaine demon- 
strated it at the Vienna Exhibition, where 
a number of Gramme machines were in 
use. , This discovery is said to have been 
due to the mistake of a workman, who 


was astonished to see it begin to rotate. 
This is quite likely, as the same thing has 
happened in recent years. Gramme in- 
stantly saw the significance of this un- 
expected occurrence, concerning which the 
great Maxwell expressed the opinion that 
it was the most important discovery of 
modern times. 

In the nearly quarter of a century end- 
ing in 1875, during which period the 
modern dynamo and motor had been 
created, there appeared to be a complete 
cessation of electric railway experiments. 
It was not until the latter year that George 
Greene, a mechanic of Kalamazoo, 
Michigan, is reported to have built a 


a battery through an overhead line, 
with track return, and three years 


‘this year. 
Mr. Wilson describing a polariscope which 


Wood. 


small motor, which ‘was supplied from 


later constructed another larger: model. 
Lacking appreciation of the necessity 
of using a dynamo for a_ generator 
of electricity instead of a battery, or pos- 
sibly being without means to get one, his 
work came to naught. Greene applied for 
a patent in 1879, and was finally allowed 
some very broad claims. 


(To be continued.) 
—e 6 o 


SCIENTIFIC SOCIETIES. 


THE QUEKETT MICROSCOPICAL 
CLUB. 
The 563rd ordinary meeting of the club 


was held at 11, Chandos Street, Caven- 
dish Square, on October 11, 1921, 
President, Dr. A. B. Rendle, F.R.S., in 


the 


the chair. The minutes of the previous 


meetin were read and confirmed. Three 
new members were elected and fourteen 
proposal forms were read. The President 
announced that Dr. E. Pénard had pre- 
sented to the club a copy of his book, 


‘ Studies of Freshwater Infusoria.” A 


vote of thanks was accorded to Dr. Pénard 
for his valuable donation.. The Hon. Sec. 
distributed to the members a programme 
of the chief papers for the meetings till 


the end of the year. Mr. F. Addey will 
read a paper on ‘‘ Pinus Sylvestris’’ on 


November 8, and Mr. T. E. Wallis will 
give a lecture on December 13 on “‘ Micro- 


scopy as an Aid to Analysis.” A list of 


apparatus for sale that had belonged to 
the late Dr. Spitta was also distributed, 
and a note read from Mr. Pearsall stating 
that he could supply tubes of plankton 
‘from the English lakes. 
very kindly brought for distribution a 
supply of foraminiferous material Mr. 
N. E. Brown exhibited some specimens 
and drawings of the South African species 
of Hydrodictyon (Water-net), which had 


Mr. Earland 


been found in 1912, but not again until 
The Hon. Sec. read a note by 


was a modification of one made by Mr. 
The polariscope consists practi- 
cally of two bundles of glass plates and 
amirror. The light enters and leaves the 
apparatus in the same line, so that the 
polariscope may easily be rotated. Two 
bundles of glass plates are set at an 
angle so that the light 1s reflected from 
one bundle down to a silvered mirror, 
then up again to the other bundle and 
out of the apparatus. In this way it is 
possible tọ make a very practical polari- 
scope which will completely fill the back 
lens of a large substage condenser. Mr. 
F. Addey explained how it is that, in 
measuring the depth of a microscopic 
object by means of the fine adjustment, 
the apparent depth should be multiplied 
by the refractive index of the medium in 
which the object measured is immersed, 
and no notice need be taken“of the thick- 
ness or refractive index of the coverglass. 

Mr. A. Earland was then called upon 
to give his lecture on ‘‘ Deep Sea De- 
posits.” Mr. Earland began by empha- 
sising the importance of the infinitely 
little in nature. The extinction of the 
elephant would make no difference to the 
economy,of the world, while the extinc- 
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tion of a small animal like the rat might 
have far-reaching effects. We should lose 
a valuable scavenger, a great destroyer 
of foodstuffs, and the carrier of plague. 
In the sea it is much the same, and has 
been go all through geological times ; the 
whales and fishes are less important than 
the organisms upon which they feed, and 
these again depend for their food on 
micro-organisms. Some of the mucro- 
organisms belong to geologically ancient 
types; there are, for instance, Silurian 
Lagene which have persisted until the 
present day. One of the greatest differ- 
ences between the conditions under which 
life exists on land and in the sea ig the 
absence of light in the sea. At 50 fathoms 
it is practically dark, and at 500 fathoms 
there is only a very little ultra-violet 
light. All-animals feed on vegetables— 
either directly, or, in the case of the car- 
nivora, which feed on herbivorous ani- 
mals, at second hand. Vegetable life can- 
not continue without light, and therefore 
at a depth of 50 or 60 fathoms it practi- 
cally ceases to exist. Animals, however, 
are found even in the deepest parts of the 
ocean, and the question arises as to how 
such animals find feod. The answer to 
this question is ‘‘cold storage.” At a 
depth of 1,200 to 2,000 fathoms the tem- 
perature is fairly constant at.about 35° F. 
There are no bacteria, and consequently 
no putrescence, so that the vegetable life 
dies and sinks to the bottom and.becomes 
food for fixed animals. Hecke] divided 
the creatures that live in the ocean into 
three sections: (1) Benthos, or the crea- 
tures that live on the bottom, such as 
flat fishes, star fishes, etc. ; (2) Nekton, or 
free-swimmers ; and (3) Plankton, or 
drifters. The last section, which consists 
largely of alge and protista, is the most 
important. The plankton inhabits the 
surface water to the depth where light 
ceases, and also the mid-waters of the 
ocean. The problem of the plankton has 
been solved by the use of the tow-net. 
Mr. Earland showed samples of various 
tow-nettings, and described the nets used 
by means of diagrams on the screen. The 
deepest place in the ocean is the “‘ Swire 
deep,’ which is 5,364 fathoms—nearly a 
mile deeper than Mount Everest is high. 
The pressure at this depth is 960 atmo- 
spheres, or 6.4 tons to the square inch. 
The organisms that live at great depths 
in the sea are all right so long as they 
remain at about the same depth. If they 
are brought up to the surface the results 
are generally disastrous, fishes being 
burst open or their internal organs forced 
out by the great alteration in pressure. 
A fir pole that had been sent down 1,000 
fathoms came up swollen to double its 
original size, owing to the compression 
and ‘subsequent expansion to which it had 
been subjected, an iron ring which was 
tightly fitted on to it having fallen off 
during its descent. 

Mr. Earland then described how the 
depth of the sea increases as the land is 
left behind, making special reference to 
‘the North Sea. The bottom slopes gradu- 
ally until it reaches the ‘Continental 
shelf,’ or ‘‘ Murray’s mud line.” At this 
line there is no struggle for food, and 
such forms as foraminifera are found at 
their best. No terriginous deposits occur 
outside the Continental shelf, which marks 
the shore of the ancient continent, and in 
this corner of Europe lies to the north of 
the Shetland Islands. From the Conti- 
nental shelf the ‘‘ Continental slope” 
drops sharply down to the ‘‘abyssal 
plain.” To oceanographers any part of 
the ocean beyond 3,000 fathoms is known 
as a ‘‘deep.”? The North Sea, no part of 
which is deep enough to entirely sub- 
merge St. Paul’s Cathedral, is shallow 
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water. Deep-sea deposits consist mainly 
of three groups—Foraminifera, Radio- 
laria, and Diatoms. Photographs were 
shown on the screen of some very beau- 
tiful worm tubes built of various mate- 
rials—sand grains, sponge spicules, and 
the shells of Foraminifera. Some worms 
select pieces of sponge spicules of -equal 
length and build wonderfully regular 
tubes, the pieces sometimes being ar- 
ranged according to the system known to 
bricklayers as ‘‘ Flemish bond.’’ In the 
deeper parts of the ocean carbonate of 
lime becomes dissolved. Pteropod ooze, 
which contains 90 per cent. of calcium 
carbonate, does not occur below 1,000 
fathoms. Globigerina ooze, with 66 per 
cent. to 20 per cent., ceases at 2,000 
fathoms, where we come to the red clay 
and calcium carbonate is nearly gone, 
there being only from 20 per cent. down 
to 1 per cent. at from 4,000 to 4,000 
fathoms. The long, fine spines with which 
living globigerina are beset dissolve before 
they reach the bottom. In the deep area 
north of Shetland the curious ‘‘ no-body 


crabs ?” (Pycnogonids) occur often in large 


numbers. Radiolarian oozes occur outside 
the calcareous limit, but only in the 
Pacific and Indian Oceans in water of 
high temperature and salinity, and at a 
great distance from land. Pure Diatom- 
aceous oozes occur only in the Antarctic 
in water of low salinity and at a great 
distance from land. A large number of 
beautiful lantern slides—chiefly of Fora- 
minifera—were shown on the screen and 
described, and the meeting closed with a 
very hearty vote of thanks to Mr. Ear- 
land for his interesting address. 
A. M. J. 


NORTH MIDDLESEX WIRELESS 
CLUB. | 


The seventy-fourth meeting of the North 
Middlesex Wireless Club was held at 


| Shaftesbury Hall, Bowes Park, on Octo- 


ber 5. The chair was taken by the presi- 
dent, and after the minutes of the previous 
meeting had been read, the Chairman 
announced that, by the kindness of Mr. 
W. W. Burnham, telephony tests would 
be sent at 9 o’clock from Blackheath. The 
club’s set, in charge of Mr. L. C. Holton, 
was connected up to the aerial, and at the 
appointed time Mr. -Burnham’s voice was 
heard sending greetings to the club. He 
then announced that he would put on some 
music, and the audience were then treated 
to a selection of classical records. So clear 
was the music that the Secretary, who 
had seriously debated whether he should 
go to a local concert instead of the club 
that night, decided that he had done well 
to come to the meeting. When the music 
was finished, Mr. Burnham wished the 


‘members ‘‘ Good-night ’’ and closed down. 


‘MANCHESTER ASTRONOMICAL 
SOCIETY. 


The opening meeting of the present ses- 
sion was held on October 5 in the rooms of 
the Literary and ‘Philosophical Society, 
when the President, the Rev. A. L. Cortie, 
S.J., delivered an address on the solar 
and magnetic phenomena of the present 
solar cycle. 

After.a preliminary description of the 
Sun’s surface and envelopes, the sun- 
spots, the prominences, the dark hydrogen 
markings, the facule, and the calcium 
flocculi, he said that the sunspots were 
the chief centres of activity in the Sun, 
and that all the other phenomena were 
but concomitant and secondary. 

Magnetic disturbances on Earth took 
place when sunspots were both most 
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numerous and most . active. . But there 
was another factor that conditioned the 
magnetic efficiency -of sunspots, which was 


their position on the Sun. , 


the plane of the Sun’s equator being in- » 
clined at so small an angle as 7° to the | 
rth cannot be i.: 
radially opposite to any other than: the ;- 
semi-equatorial zones of the Sun. Conse- |: 
quently the number of the greater mag- |: 
netic storms increases as the sunspots f: 
move towards the Sun’s equator with the |: 
progress of the solar cycle. There are more }: 
magnetic disturbances of this -class after 1- 
the solar maximum activity than even at į- 


plane of the ecliptic, the 


the maximum. 
There were four magnetic 


and active. 


On account of 2: 


storms of j- 
exceptional violence in the present solar |: 
aycle (1913-1921). All these occurred: when ;: 
sunspots were more than usually large: 
But a study of the positwns |. 


of these sunspots, relatively to that of the |: 


Earth, shows that the electrical particles, 
which travel from disturbed areas on the 
Sun, could not have proceeded in a direc- 
tion normal to the spots. 


storm, is by the proiection of a fan-like 
bundle of divergent rays. 


trance of the Earth into these clouds 
would precipitate magnetic disturbances. 


THE CHALDAAN SOCIETY. 


The annual meeting of the Chaldean | 
Society was held at the Great Northem : 


Hotel on Saturday, October 15. 
The President, Mr. J. Hargreaves, 18 


reviewing the work of the year and the |. 


progress of the Society, stated that there 
were now seven local sections, as against 


best, at Luton, had had a very busy sea- 
son. Of the new sections, those at Letch- 
worth and Ipswich were both going strong. 
The two London sections, in spite of the 
large population—or rather because of it 
—still found it difficult to carry out satis- 
factory astronomical work. In this sense 
their record was comparatively disappoint- 
ing, but the two correspondents were both 
working well. B 
The Rev. D. R. Le Nia arc editor 
of “The Chaldean,’’ advised the Society 
to pay special attention to naked-ey¢ 
work. He suggested that members should 
specially watch for and record—({1) The 
first appearance of planets after conjunc- 
tion with the Sun. (2) Every appearance 
of Mercury. (3) Any appearance of Vesta 
or other minor planets, 
comets or Uranus. (4) Observations of 


two only lést year. Of these sections, the 


naked-eye variables, like Mira Ceti or _ 


Algol. (5) Haloes and, for those with keen 
eyesight, the careful mapping of the 
Milky Way, in which there is plenty to 
be done. 

_ The eclipse report was formally pre 
sented to the meeting. Detailed accounts 
were submitted from Loch Maddy and 
Thurso, where the eclipse had been seen 
in its annular form, and tabulated Te 
ports were presented by fifty-six other 
stations embodying temperature records, 
appearance of stars, effect on animals, etc. 

A discussion followed on the relation- 
ship between local sections and the cen- 
tral body. 

The following were elected or re-elected 
officers for the year :—President, Mr. J. 
Hargreaves, F.R.A.S.; secretary, MT. 
E. W. Foster, F.R.A.S. ; treasurer, Dr. 
J. K. Fotheringham, F.R.A.S.; librarian, 
Mr/G. S» Clark Maxwell. 
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It is mor |- 
probable that the action of a sunspot area, |-- 
as the necessary condition for a, magnetic |- 


The electrical n 
particles composing these rays would, if | 
they are supposed to be of the same elec- | 
trical sign, diffuse by mutual revulsion |. 
into cloud belts round the Sun. The en- į: 


or naked-eye | 


i 
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t Generally, the lunar eclipse seems to 
"have been well seen last Sunday night 
‘throughout the South of England. There 


ae a good deal of drifting mist over cen- 


"“tral London, but it cleared before the 
? period of maximum obscuration, just be- 
ore eleven, when all of the Moon’s sur- 
‘face that remained. outside the Earth’s 
"shadow was a brilliant narrow strip along 


cn 


the lower edge. The remainder of the 
oa surface was, 


however, faintly 
tivisible, covered with a delicate flicker of 
pale lamińous light. At mid-eclipse there 
“was, to the naked eye, no sign of the 
“‘eoppery colour: which is sometimes ob- 
“served in cases of a total eclipse. The 
àt Moon's disc appeared to form a brighter 
'F band enclosing the darker shadow, and 
djthe full effect was like a dull ring en- 
closing deeper shadow. After eleven the 
‘shadow gradually receded until a little 
ulafter 12.30 the Moon’s face was clear. 
{One observer reports that just after ten 
“to'clock he could see a sixth magnitude 
astar emerging from behind the dark rim 
of ‘the Moon, but no other special fea- 
tures so far are stated. 
‘+ An earthquake of moderate intensity, 
-lasting two and. a-half hours, was re- 
„corded by the seismograph at the Govern- 
tment Weather Bureau, Chicago, last 
' I Saturday. The centre of the disturbance 
“was 2,865 miles distant, probably in the 
Pacific Ocean. The first earth tremor 
fe recorded at 12.27 a.m., and the last 
at 3 a.m. 


> According to the Edmonton Bulletin, a 
j: Valley of almost pure iron lying on the 
| shores of Lake Athabasca has been dis- 
<: covered, An analysis shows 64.36 pure 
| iron, It is alleged that blocks of ore are 
; lying on the surface close-to the lake ready 
for shipping without mining operations. 


f Sir Frank Dyson, the Astronomer 
`; Royal, presided at a lecture on ‘‘ Modern 
o Astronomical Theories,’ delivered by 
=. Professor H. H. Turner to teachers at 
f the Regent Street Polytechnic on Satur- 
| day last. Professor Turner said that the 
t Einstein theory was so certain to form a 
_ fundamental part of our scientific work 
: Of the future that no self-respecting 
Worker ought to shirk giving it a close 

` study and attention. ' Proceeding to ex- 
plain the methods of measuring the stars, 
he said that Mr. W. Adams, of 

i America, recently . discovered that one 
s» Could tell from the spectrum the lumi- 
' Rosity of a star by observing the relative 
: Intensity of the lines in the spectrum. 
He also found a method of determining 
the actual distances of the remoter stars 

, by finding the absolute magnitude and 
_ Comparing it with the magnitude as 
' astronomers saw it. Miss Annie G. Can- 
| non could classify the distances of stars 
in the spectrum almost at a glance, a feat 

at would otherwise require laborious 
measurement. She had classified about 

1,000 of them in a great catalogue now 
being published. Her gift was, he said, 
comparable to that of the man who, dur- 
ing the war, was discovered to possess the 
giit of being able to straighten rifle bar- 

with amazing rapidity without any 
measurement save that of the eye. 

Now that a possible route to the top 
of Mount Everest has been discovered on 
lts north-east side, it remains to be seen 
whether human beings can endure the 
Physical conditions existing 29,000 ft. 

ve sea level. The-Duke of the Abruzzi, 
who holds the mountaineering record with 
achievement on the Himalayan Bride 
twelve years ago, has told us what 
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he had to encounter. His party began to 
feel ‘the effects of the rarefied air at a 
height of 15,000 ft., but kept fairly fit 
up to 22,000 ft. Then progress was very 
slow, and it was necessary to rest every 
fifteen minutes until a point 24,577 it. 
was attained, and beyond that further 
progress was impossible, though the 
actual summit was only 450 it. above 
them: : 

An agreement has been arrived at 
whereby the four principal wireless tele- 
graph companies of the British Empire, 
France, Germany, and the United States 
will in future co-operate in the full de- 
velopment of scientific technical improve- 
ments of wireless telegraph services 


‘throughout the world. A comprehensive 


arrangement has been made which will 
prevent the wasteful use of the relatively 
few wave-lengths available for long- 
distance communication. 

A fiercee fire at King’s Lynn on Friday 
last completely destroyed one of the stores 
of boxes belonging to Messrs. Kerner- 
Greenwood and Co., Ltd., the manufac- 
turers of the well-known ‘‘ Pudlo ” brand 
cement waterproofing powder. Over 8,000 
metal-lined wood boxes which this firm use 
as ah export package were entirely de- 
stroyed. The fire occurred at about 8 p.m., 
and quickly obtained a hold. Owing to 
the combustible nature of the material 
involved it was found impossible to extin- 
guish the fire, and the fire brigade confined 
their efforts to prevent its spread to adja- 
cent buildings which contained similar 
material. We understand that this un- 
fortunate occurrence will not in any way 
affect the supplies of “ Pudlo” brand 
cement waterproofing powder, or any other 
of this firm’s specialties, as the fire 
occurred some distance from their factory 
buildings, and their reserves of empties are 
amply sufficient to meet all demands likely 
to be made upon them. 


Mr. A. Chaston Chapman, F.R.S.,. has 
been appointed a member of the Royal 
Commission on Awards to Inventors, iri the 
room of Sir James Dobbie, D.Sc., F.R.S., 
who has resigned. 


The Royal Geographical Society has re- 
ceived particulars of an interesting memo- 
rial to James Orton, the American 
traveller, who lies buried among the 
Andes on an island in Lake Titicaca, be- 
tween 12,000 ft. and 13,000 ft. above sea 
level, It is over half a century since 
Orton crossed the South American Conti- 
nent from east to west, making his way 
over the Andes and down the Amazon 
valley. A few years later he repeated the 
journey in the reverse direction, and in 
1876 he started out for the third time to 
engage in explorations in the interior. 
There he lost most of his equipment, had 
to turn back, suffered great privations, 
and finally succumbed to the effects while 
crossing Lake Titicaca, At the time of 
his death he held a Professorship in Vas- 
sar College. The memorial was founded 
and endowed by an Englishman, Mathew 


Vassar, at a cost of a million dollars, and. 


occupies a magnificent pile of buildings 
about seventy-five miles north of New 
York City. The students of Vassar Col- 
lege have now collected funds for a monu- 
ment to mark the grave of James Orton. 
The monument is cut out of New Hamp- 
shire granite, circular in form, and stands 
nine feet high. The design has been 
copied from the supposed tombs of the 
Incas. 


“The Metric System for Engineers,” 
by Charles B. Clapham, Hons. B.Sc. Eng. 
(London) (London: Chapman and Hall, 
Ltd., 11, Henrietta Street, W.C.2, 12s. 6d. 
net), will excellently supplement the 
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author’s “ Arithmetic for Engineers,” 
which we noticed some little time since. 
Without any wasted advocacy of the com- 
pulsory adoption thereof, Mr. Clapham 
says fairly all that can be said about the 
advantages of the metric system, explain- 
ing fully its basis and system, and giving 
special attention to the usual measuring 
tools met with in drawing offices and 
workshops, such as verniers, micrometers, 
and planimeters, together with some most 
useful calculations in connection with 
screw-cutting and gear-wheels. 


Glasgow University have appointed Mr. 
Percy A. Hillhouse, D.Sc., to the Chair of 
Naval Architecture, in succession to Sir 
John Biles, who retired some time ago. 
To the recently founded James Watt Ohair 
in the Theory of Heat Engines the Court 
appointed Mr. William J. Goudie, D.Sc., 
who is at present lecturer on the subject, 
at the University. Professor Hillhouse, 
who is a graduate of Glasgow University, 
is chief naval architect to the Fairfield 
Shipbuilding and Engineering Co. Pro- 
fessor Goudie is also a graduate of Glas- 


gow University, which he entered after 


serving an apprenticeship in the Glasgow 
and South-Western Railway works at Kil- 
marnock. In 1907 he joined the engineer- 
ing staff of the London University, becom- 
ing assistant professor three years later. 
During the last two years of the war he 
carried out research work on anti-aire 
shell fuses, and these investigations led to 
a marked improvement in air-raid barruge 
fire. 


The following scholarships in naval 
architecture and marine engineering have 
been awarded by the Council of the Insti- 
tution of, Naval Architects :—Naval Archi- 
tecture.—Fairfield Scholarship (£150 per 
annum): Mr. A. Mitchell, of Messrs. Arm- 
strong, Whitworth, and Co., Newcastle ; 
Beardmore Scholarship (£150 per annum). 
Mr. F. W. Green, of Messrs. Harland and 
Wolff, Belfast. Marine Engineering.— 
Weir Scholarship (£150 per annum): Mr. 
Edward Steel, of Messrs. Richardson, 
Westgarth, and Co., West Hartlepool ; 
Yarrow Scholarship (£100 per annum): 
Mr. C. R. Cooper, of Messrs. Harland and 
Wolff, Glasgow. 


The problem of producing synthetic silk 
would seem to be solved, according to the 
chemists of the Department of Agricul- 
ture and the War Department. The new 
process: laboratory silk will have all the 
silkiness of the original article spun by 
the Asiatic silkworm, i be more 
durable, and can be produced at a lower 
price. The chemists began their experi- 


‘ments by producing in the laboratory the 


exact chemical product turned out by the 
silkworm in his cocoon. The manufac- 
tured silk, however, proved brittle and 
fragile. It would not hold together 
while it was being woven into cloth. The 
chemists determined that the secret lay in 
the “weathering, which tempered the 
silkworm product, and they sought some- 
thing that would season their product. 
They found it in grain alcohol, and tests 
just completed have demonstrated that in 
alcohol lies the secret of a synthetic silk 
that will really take, the place of the 
natural product. 


“Home Carpentry and Cabinet Mak- 
ing,” by F. W. Lewis (London, George 
Routledge and Sons, Ltd., 68-74, Carter 
Lane, E.C., 3s. 6d.), is a really practical 
guide to one of the best hobbies the home- 
worker can take up, who will find it praise- 
worthily devoid of some of the fantastic 
designs sometimes suggested in similar 
guides. First comes the workshop, with 
its fittings and furnishings, then the tools, 
next the ‘various woods>and their uses, 
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followed by different finishing processes, 
polishing, varnishing, staining, and the 
like. A final chapter illustrates and de- 
scribes the making of some really useful 
articles and pieces of furniture, which 
will do credit to their author, and mate- 
rially increase the comfort and adorn- 
ment of the home. 


A handy appliance to have on any 
premises where water is used has just been 
put on the market by the Quta Company, 
252-254, Haydon’s Road, Wimbledon, 
S.W.19. It consists of a pair of metal 
discs of shallow channel cross-section, 
provided on their concave surfaces 
with a layer of soft packing, apparently 
some rubber composition. By means 
of two screwed bolts the two parts 
may be fixed firmly in position on a pipe 
that has burst through frost, etc., forming 
an efficient preventive of leakage. 
appliance is readily fixed, and in these days 
when the charge for any little job by a 
plumber costs a considerable sum will 
save its price several times over. It is 
sold, post free, at 1s. 6d. 


The Board for Mining Examinations 


gives notice that any candidate who is able | 


to satisfy the central examiners that, 
because of the recent stoppage of the 
mines, he has been unable within the past 
twelve months to obtain facilities for 
making the survey and underground level- 
ling, and in consequence cannot produce 
plan and section and other details required 
by the rules, will not be debarred from sit- 
tang for the examination for managers’ 
and undermanagers’ certificates provided 
he is otherwise qualified. If such a can- 
didate passes the examination he will be 
required to produce the plan and section, 
etc., before a certificate of competency is 
issued to him. 
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LETTERS TO THE EDITOR. 


ae ite ae ; 
ALTITUDE TABLES—DIP OF THE 

HORIZON—PLANETS’ RELATIVE DIS- 

TANCES—ANNO LUCIS. 

[121.}4Altitude Tables (223, p. 149).—The 
particular tables that ‘‘ Pilot ’’ asks about (the 
first-mentioned should, I think, be VII. and 
not V.) depend on the geometry of the small 
variations in the parts of a spherical triangle. 
Taking the usual astronomical triangle, let 
A be the hour-angle, a the zenith distance, 
B the azimuth, b the Polar distance, ¢ the co- 
latitude, and C the remaining angle. Then, if 
A and b remain constant, but c varies :— 

da = èc cos. B, 

where ĝa and ôc are corresponding changes in 
the altitude and latitude respectively. The 
proof of this little formula need not be given 


here; ‘but can be found in some textbooks of 


spherical trigonometry.” It is arrived at by 


. methods of the differential calculus, or some- 


thing equivalent. In Ball’s Table VII. èc is 
taken as 2° or 120’ throughout, and ŝa is com- 
puted for consecutive azimuths, e.g., 120 cos. 
66° 30’ = 120 x 0°3987 = 47°8, In this way 
the table is formed with argument differences 
of altitude, each of which shows a correspond- 
ing azimuth. It is used in conjunction with 
Ball’s Tables to find azimuth from declination 
and hour-angle in this way. In each of two 


tables whose latitude differs by 2°,*take out. 


the altitude corresponding to an hour-angle 
and declination (the same in both). Take the 
difference of the altitudes, and the azimuth 
which corresponds to this difference in Table 
VII. described above is the azimuth at the 
place whose latitude is the mean of that of 
the two tables. 

The construction and use of Table VI. are 
similar to those of Table VII., and its purpose 
is the same, i.e., it is another way for finding 


The: 
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(i.e., b and ¢) are supposed to be constant, and 
the hour-angle (A) and altitude (90° — a) are 
allowed to vary. The connecting formula is 
now 
| dA sin. B = da + sin. c. 

5A is taken as 120’, i.e., 8 mins. of hour-angle. 
Then if from the table in Ball for the latitude 
under consideration from any declination 
column the difference of altitude correspond- 
ing to 8 mins. of hour-angle is divided iby 120 
sin. c; the quotient will give the sine of the 
azimuth which corresponds to this said de- 
clination and hour-angle (mean of the 8 mins.). 
It is this quotient that is given by Table VI., 
which is in two parts, æ and b. a gives the 
reciprocal of 120 sin. ¢ for different latitudes, 
or, rather, its logarithm, and 8 is merely the 
logarithm of sin. B. So that if the difference 
of the entries in alternate lines of altitude are 
formed and its logarithm be added to the 
appropriate logarithm from Table Via, the 
sum 1s log. sin. B, from which B is con- 
veniently found from Table VIb. 

This is a very ingenious use of these Alti- 
tude Tables, and ‘‘ Pilot’’ may ‘be recom- 
mended to try some examples by ‘both methods 
and compare the results from the two with 
one another and with results from a similar 
table of azimuths, such as Birdwood’s, if he 
has one at hand. 
Dip of the Horizon (209, p. 149).—‘' Dip 
of the horizon in feet” is not a correct ex- 
pression, because ‘‘ dip ” is an angle; but this 
may be merely a slip of the querist’s pen. 


.“‘ Dip” is the angle that the line of sight 
. from the observer’s eye to the visible horizon 


(i.e., a tangent from his eye to the Earth’s 
surface) makes with a horizontal plane 
through his eye. It is to be noted that this is 
not the same thing as the sensible horizon, 
which is a tahgent plane passing through: a 
point on the surface of { supposed 
spherical. The plane we are now epeaking of 
is parallel to this through the observer's eye, 
and, if he is standing on a hill, in computing 
the dip the height of the hill is the important 
point, and the height of his eye above the 
ground is to'be added. In the 3rd Vol. of the 
Altitude Tables spoken of in the preceding 


‘paragraph there is a convenient table of Dip 


and Refraction,which gives first the correction 
to ‘be subtracted from the observed altitude, 
assuming that the height of the eye is 
33 ft. (this is 15’9 at 5°alt., 6’ at 90°). 
There is then a second table, which gives a 
correction to the first for heights of the eye 
other than 38 ft.—e.g., if the eve is at a 
height of 4 ft., 4’ is to be subtracted; if at 


- 100 ft., 35’.8 is to be added. 


Planets’ Relative Distances (219, p. 149).— 
Would: not Sir John Herschel’s popular 
description suit “H. L.’s’’ purpose? It 
seems difficult to improve on it. 
lines of Astronomy,” p. 
‘ Choose any well-levelled field or bowling- 
green. On it place a globe 2 ft. in dia- 
meter; this will represent the Sun. . Mercury 
will be represented by a grain of mustard- 
seed on the circumference of a circle 164 ft. 
in diameter for its orbit; Venus, a pea on a 
circle of 284 ft. in diameter; the Earth also 
a pea on a circle of 430 ft.; Mars, a rather 
large pin’s thea@ on a circle of 654 ft; the 
Asteroids, grains of sand in orbits of from 
1,000 to 1,200 ft.; Jupiter, a moderate-sized 
orange on a circle nearly half a mile across; 
Saturn, a smal] orange on a circle of four- 
fifths of a mile; Uranus, a full-sized cherry 
or a small plum upon the circumference of 


a circle more than a mile and a-half; and 


Neptune, a good-sized plum on a circle about 
two miles and a-half in diameter.” 

If “H. L.” asks his question having a 
popular lecture in view, this might very well 
be applied to local circumstances, and the 
distances referred to some neighbouring park 
or heath. On this scale a parsec would be 
about 8,400 miles, and, therefore, a Centauri, 
the nearest fixed star, whose parallax is 
0”°76, would have to tbe put at a distance of 
11,000 miles, or somewhere in the middle of 
Australia ! 

Anno Lucis (220, p. 149).—I imagine that 


this refers to the Era of ‘Constantinople, which’ 


has its beginning at the Beginning of the 
World, which it assumes to be s.c. 5509, so 


the azimuth. We consider the same triangle, | that the date of the Incarnation is year 5509 


but in this case the latitude and declination | of this era. 


ites O el 


H. P. Hollis; 


See ‘‘ Out- |- 
353, 1858 edition :— f ` 
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VENUS—AURORAS. g 
[122.J—I am deeply interested in the}- 
successful observations of ‘‘ J. H. J.” (letter |: 
107). Will he kindly inform us if they are; : 
recorded in Summer Time? The three great} 
shadings, symmetrically placed, are a well 
attested feature of Venus, though, curiously. 
enough, they are about the only extensive 
markings.on her surface that have persistently; 
evaded my scrutiny. The notch is, of course, 
the extreme eastern portion of the greatest. 
marking on Venus, and which I have likened, 
perhaps crudely, to our Mexican Gulf, Ite}: 
recovery next year by “J. H. J.” should not}. 
be too difficult, and will at once give him anf- 
accurate value of the rotation period. A 
brilliant auroral display on August 26 has 
been recorded in ‘‘ Nature Notes” of the 
‘‘Whig,’’ and I observed a bright auroral 
glow on the 30th. With a difference of 86 deg. 
in longitude it would require six and ab 
days of solar rotation’to turn these excited 
areas squarely on Venus. This may explain}. 
the wholesale nature of the clearing in the, 
Venusian atmosphere when it does come, and j: 
its brief duration, when the haze gradually |, 
returns in the same wholesale fashion. The 
cloud theory breaks down hopelessly against 
these facts of observation. ~“ 
John McHarg. 


HALLEY’S COMET. 


_(123.]—It is more than probable that the 
Star of Bethlehem was Halley’s Comet, as 
also was the comet seen at the Conquest. iX 
For 1066 years will give fourteen revolutions 
of 76.14 years, and 1910 years give twenty- 
five revolutions of 76.40 years; and since 
the Conquest there have been eleven revolu- į. 
tions of 76.73 years, so its period has 
lengthened a little. 

2 Edward M. Nelson. 


THE OCTOBER SUMMER—ERRATUM. 


[124.J—As the remarkable ‘“‘heat-wave” 
experienced at the beginning of this month 
seems now at an end, it may be interesting 
to review some of its peculiarities. 

The most remarkable feature seems to me 
to be the persistent drying power of the 
air as shown by readings of the dry and 
wet-bulb thermometers, a most unusual 
thing at this time of year. aS 

From October 4 to 10 the readings of. 
Mason’s hygrometer were as follow:—- _ 

Relative 


9 a.m. l p.m. 9 p.m. Humidity |. 

Dry.Wet. Dry.Wet. Dry.Wet.at1p.m. į: 

ie) o © ° ð © d % : 

4th.. 67 68 75 64 62 59 .. 53 
5th.. 67 68 77 66 67 63 .. 58 
6th.. 66 63 .. 76 64 63 60 . 49 
7th.. 63 61 72 67 59 67 .. 7 

8th.. 62 58 73 66 62 58 .. 66 | 
9th.. 65 62° 75 64 64°61 .. 5 
10th.. 64 62 72 63 64 62 .. 68 


This certainly constitutes a record of heat , 
and dryness of atmosphere for so -late IR 
the season. 
In letter 115, line 6, for 0.1 read .O1. 
D. W. Horner, F.R.Met.Soe. 


Tunbridge Wells, Oct. 15, 1921. 


MICROSCOPICAL. 


[125.]—There seems to be a good deal of 
misapprehension with regard to the relation , 
between the six diffraction spectra that are 4. 
formed at the back of the objective when | 
Pleurosigma angulatum is on the stags _ 
and the structure of the diatom that is. the 
cause of them. If two sets of parallel anè | 
equally-spaced lines (gratings) are cross’ 
at an angle of 60° the six spectra are pre + 
duced. One can never be justified in assum- j 
ing a structure in the object more compe’ |: 
than the simplest that is sufficient to pva a 
all the observed effects. It follows tha | 
the production of these six spectrs ¥ . 
evidence of nothing more in the structu 
of the diatom than the existence of two p 
of lines (or their equivalents, such 88 r0% 
of dots) crossed at an angle of 60°, or ther j 
abouts. Therefore, the diagram given | F 
Carpenter (7th edition, page 69) sbo od 
have one of the three sete of lines reno wi 
and with.this will go the hexagons 
seem! to be so dear to the hearts of 


athe 


If it is 
of the 


J mut be removed from it than the super- 
‘Pfoous third set of lines. ‘It is stated to be 
‘$ “a accurate indication by calculation of 
wht image the given diffraction spectra 
shold produce.” I cannot find to what the 
word “image” refers. I have never been 
able to cause the six spectra, including, of 


ban = 
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two sels of lines crossing at 60° produce the, 
traction effect, the diffraction effect is 
evidence of nothing more than the two sets 
of lines crossing at this angle. | 
Chapman Jones. 


MICROSCOPICAL: VARIED 
ILLUMINATION. 


{126.|—Just before the prolonged drought, | 


Which has dried up the most accessible ponds į 
I have oftch written about, I collected some i 


+ 


varied modes oť illumination. Perhaps it 
may be useful to beginners if I rehearse 
briefly some of my methods. I do not say l 
gain any better results, but each method 
creates (shall I say?) its own distinctive 
“ atmosphere.” By daylight I find an Amici 
prism correctly placed beneath the stage 
an efficient substitute for the mirror, It 
is a bit difficult to fix its proper place when 
artificial light is employed, but when this 
is achieved the resalt is fine. A glass globe 
filied with clear water is a formidable rival 
to the bull’s-eye, especially in dark-ground 
illumination, as also are the globes I use, 


| corse, the central undiffracted beam, to! which are filled with light-filtering fluids.. 
“} produce any image like this, Finally, as | Sometimes I place the stand on a block of 


wood, easily moved about on its ‘‘ domes of 1 
silence” and get the light direct from the 
illuminant. 

Note: In letter 177, 
should have been “G.” 


$ 
“A”? in the initials 


J. B.G 


ABBE CONDENSER AND ACHROMATICS. 

[127.]—The conclusions deduced from the 
experiments described are erroneous. The ex- 
vcriments merely show that a condenser of 
fox power gives a better result than one of 


alge from a wall nearby a meadow drain- | high power with that given objective. If an 


Pipe from which water was freely flowing. 
ongst the weed was a big colony of the 
gest fresh-water diatom, Nitzchia sig- 

moidea. The diatoms multiplied themselves 

rapidly. I have this material stil] by me, 
and so am always sure of a show-object for 
vistors. When a drop of the black-looking 
water, only about 2mm. in diameter, is 

paced on a slip and covered with a No. 2 

coverglass the sight under a medium power 

%, to unaccustomed eyes, amazing, for the 

field ig crowded with these elegant effulgent 

distoms;—- -When demonstrating to a non- 

*xpert visitor I invariably use the orthodox 

method of illumination with bull’s-eye and 

vith a ene when an expert favours me 


Ve, 


| 


I like to - demonstrate with ! 


achrontatic condenser of the same focal length 
as the Abbe had been used. the result would 
have been different. Edward M. Nelson. 


A NEW HIGH-SPEED CAR, GRASS- 
HOPPER TYPE. 

f128.]—You have been good enough to 
publish two or three of my inventions in the 
past, for which I am sincerely grateful to 
you. I now send you herewith my latest 
motor design, which, I think, you will find 
to be interesting, and if you can spare a 
little space in your valuable. paper, the 
‘““E.M.,’’ I shall be truly thankful. 

This is a proposed high-speed machine, 
for long-distance travel and low consump- 
tion, the principal feature of which ìs 


@ ` 
; 
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that it will sometimes run on all four wheels, 
and sometimes on only two, that is, on a 
single track, the same as a motor-cycle with 
motor-car body. The arrangement consists 
of two separate frames—namely, the motor- 
frame and body-frame, which are carried on 
four ordinary wheels, all of the same size, 
one wheel being placed at the front and 
three at the rear, all on the same transverse 
centre line, each wheel being on a separate 
axle and independent of the others, and the 
middle wheel is the driver. 

The body-frame is built over the motor- 
frame, and is connected to it by an arrange- 
ment of cranks and shaft at each end, which 
are operated by an air-cylinder through 


piston and connecting-rods, which lift the 
‘body up entirely with the two side wheels 
attached, until the two side wheels are well 
clear of the ground, the body being then 
supported by the air-cushion in the cylinder, 
as well as by the ordinary springs. 

The idea is that the machine will run on 
all four wheels when in town, and when 
outside the city limits and well upon the 
highway the driver turns on the air, and 
car 1mmediately jumps up on to only two 
wheels—viz.. the single front and middle 
back wheel, and may continue on in that 
condition until further orders. 

The arrangement provides for three wheels 
at the rear all placed in the same straight 
centre line transversely, and only one wheel 
at the front. The central back wheel with 
tle motor and entire power plant is carried 
on a separate frame independent of the main 
frame of the car, and is movably attached to 
it by a hinge at the forward end to allow 
radial movement and by bell cranks at the 
rear end which are operated by means of a 
lever and air cylinder fitted on the main 
frame of the car. The whole weight of the 
motor and power plant being carried on this 
frame gives the,required traction effect with 
ths ground to-the back ‘wheel for propulsion 
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under normal conditions. If more traction 
effect is required, air pressure may be ad- 
mitted to the cylinder, which then brings 
the weight of the car itself upon the central 
wheels only to any extent ‘required. Again, 


if more air pressure be admitted to the 


cylinder the whole body of the car is lifted 
up until the side wheels are well clear of 


the ground and the car is running upon the 


central back and front wheels only and on 
a single track, similar to a motor-cycle. A 


connecting-rod leads from the operating lever 


at the rear end of the frame to a correspond- 


ing lever at the front end, which causes both 


ends to rise and fall simultaneously and 
maintains the body always in a horizontal 
position. Figure 1 is a sectional elevation of 
a motor-car showing it resting on all four 
wheels. Fig. 2 is a plan view of the chassis. 
Fig. 3 is a rear end elevation with the car 
raised and running upon the two wheels only. 


Fig. 4 is a plan view of the body showing 


the steering arrangement. 
view of bottom 
supports. 

The same letter on each drawing denotes 
the same parts. A is the front wheel. 


Fig. 5 is a plan 
racket for front wheel 


motor and power plant. D is the secondary 
frame which carries the motor and back wheel 
and which is hinged at the pivot E and held 
by the bell cranks F and links G at the rear 
end. These cranks are operated by the lever 
H and the air cylinder J. .K is a connecting- 
rod attached to a rear link connecting the 
rear crank-lever V with the forward crank 


L pivoted on the frame P, and which, through 


the arm N and the links O, raise and lower 
the front of car simultaneously with the rear 
end. P is the main frame of the car, having 
the upright numbers R, which carry the 
brackets S T for supporting the front wheel 
A and steering-post U. W is an air-pump 
fitted on the motor gearcase C, which de- 
livers air under pressure to the air tank X 
by means of flexible pipe, from whence it 
is led to either end of cylinder J. 

What I claim is: 1. In a-motor vehicle of 
the character described, a main frame, a 
secondary frame with a supporting wheel 
intermediate the wheels of the main frame, 
the axles of the main and secondary frame 
wheels being on fixed different planes, the 


motor and power plant carried by said. 


secondary frame, means movably connecting 
said frames, and means for raising the main 
frame and allowing the vehicle to run on the 


wheel of the secondary frame. ae 


2. In a motor vehicle of the character 
` described, a main frame, a secondary frame 
with a supporting wheel intermediate the 
wheels of the main frame, the axles of the 
main and secondary frame wheels being on 
fixed different planes, the motor and power 
plant carried by said secondary frame, means 
movably counecting said frames, and means 
for raising the main frame and allowing the 
vehicle to run on the wheel of the seconda 
frame, said raising means embodying bell 
crank-levers and connecting-rods. | 

5. In a motor vehicle of the character de- 
scribed, a main frame, a secondary frame 
with a supporting wheel intermediate the 
wheels of the main frame, the motor and 
power plant carried by said secondary frame, 
means movably connecting said frames, and 
means for raising the main frame and allow- 
ing the vehicle to run on the wheel of the 
secondary frame, said raising means embody- 
ing bell crank-levers and connecting-rods, 
and a cylinder with a piston and connection 
with one of said crank-levers. | 

Andrew J. Purdy. 
568, Golden Gate Avenue, 
San Francisco, Sept. 21, 1921. 


PROFESSOR MICHELSON’S INTER- 
FEROMETER. 


f129.J—I think Mr. Ellison (letter 118) 
makes an assumption which appears to be un- 
warranted. It is that the validity of the wave 
theory of light-transmission may be affected 
by the negative result of the Michelson- 
Morley experiment. 

We receive through space at a certain 
known speed a crowd of pulses, which— 
whether they are wave-pulses or matter- 


B 
the position of three rear wheels. C is the 


@ i 
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transfer-pulses—are able to 


that the interferometer may 

differentiating between waves 

puscles ? 
Liverpool. 


and 


W. E. Crowther. 


THE DRAWBACKS OF GAS-HEATING. 


[130.]J—I can sympathise with ‘‘ Kappa,” 
letter 120, last week’s “ E.M.” 


emergency periods. 
oven without a flue was dealt with recently 
in the ‘E.M.,’”’ and if “Kappa” 


cooker in the new house. 
If it 


least of these. is 


heating. 
in rooms for temporary use in the chilly 


evenings of spring or autumn when it is not 
The 
hot-water supply for bathroom and scullery 
taken off the heating system, thus 


worth while lighting up the boiler. 


can be 
cutting out the wasteful kitchen-range. 


Central heating, with all cooking done in a 
properly-installed gas-cooker, is an almost 


ideal combination. David J. Smith. 


HELP THE CORNISH MINERS. 


[I31.J—I am reminded by a reader of 
‘‘Ours’’ writing from Aberdeen, that I 
omitted to give the address to which any con- 
tributions might be sent. I regret’the omis- 
sion. The address is: Mr. F. D. Bain Fair- 


fields, Illogan, Redruth, Cornwall. There are 


no expenses. Every shilling goes direct to 
those for whom it is intended. . 
David J. Smith. 


REPLIES TO QUERIES. 


— fp 
(138.}—TARTAR.—The statement by Mr. 
Carus-Wilson causes danger to the inquirer. 
Certainly go to a good dentist who is quali- 


fied. If it can be afforded, most towns have 


a dental hospital, where one can get attention 
if poor. All dentists of good repute first clean 
the mouth and teéth most thoroughly—taking 
care in bad, dirty mouths to only treat one or 
two teeth at a time, unless the patient’s im- 
munity is at par—using plenty of bland anti- 
septics and syringing pockets. Cleaning as it 
should be done is one of the most tmportant 
procedures of dentistry to-day. Prevent, not 
cure. U.S.A. and other countries train women 
as dental hygienists or nurses for this purpose 
only, and certify to their ability. The need is 
so great. England can do the same if shoe 


would only remember to encourage young men, 


and women to take up this branch more and 
qualify for L.D.S., and the colleges teach 
Human Pathology, Histology, Anatomy, and 
less Comparative Anatomy. I speak frankly, 
because I had this trouble in my early study 
days, and many of us came to study in the 
United States and Canada to secure better 
practical work of repair and restoration than 
extraction. To-day a wave has come for too 
rapid oxtraction in the United States, due to 
focal infection being accused of all body ills 
arising through diseased teeth. Much may be 
so caused, but not everything. Keep the med iin 
path, study cases, know your fundamental 
branches in medicine, and don’t create patho- 
logy and histology for dentistry, veterinary 
work, etc. Histology and pathology are the 
same everywhere, allowing for type of organ 
and its physiology. The use of sulphur is a 
curiosity, and one wonders what Materia 
Medica to-day advises such a mouth powder. 
Avoid such, and especially if appliances in the 
mouth. Tartar 1s due to an overbalanced or 
badly arranged diet, lack of oxygen, exercise, 
and malocelusion, with other causes. Test the 
urine and indican. Scale every tooth, polish 
thoroughly; treat the gums and cause their 
clinching habit to the teeth, if I may use the 
term. Hard pale pink gums are normal. 
Brush by the proper motion, circular and long- 


,wise, not so as to injure gums by pulling or 


pushing off the teeth. Rinse with antiseptics. 
Use good standard very finely levigated oxy- 


gen compounds, like Rhein’s, Kolynos, etc. Thy- 


moline powders to polish. Then massage gums 


act on our 
optical and ocular instruments, 

Surely it is not suggested by Mr. Ellison 
e a means of 
cor- 


I am a 
very strong supporter of gas for cooking, 
but not for heating, except for short or 
The subject of a gas- 


is 
moving he should be quite certain that it 
will be possible to have a flue to his gas- 
Without a flue 
these are dangerous in more ways than one, 
the smell and tarnishing effects being the 
possible, let 
“Kappa” have central heating in the new 
house; it is the only satisfactory form of 
Gas-stoves can still be installed 


2-3 ft. in the depth of cylinder. The diameter 


for some years, and always kept it in the house 
cald weather 


Oct. 21, 1921. 


with index finger and thumb, well washed, and ; A A 


see bleeding seldom. or never occurs when in 
right normal condition. i 
V. A. Latham, M.D., D.D.S., 
1644, Morse Avenue, Chicago, Ill., U.S.A. 


[148.—SUSTAINING WEIGHT.—For khis ` 
job an adjustable nozzle, as used with Pelton }: 


wheels, would be best, as it would give easier 
control. The pump used could either be a 
three-throw ram pump delivering into a by- 
draulic accumulator or a double cylinder, 
double-acting direct ram pump with a good 
air vessel to ensure perfect steadiness to the 
jet. The power required in cither case would 
pe equivalent to about 15 H.P. | i 
David. J. Smith, 
{160.}-TESTING CYLINDERS—If you 
have not access to'a boiler-testing pump (such 
‘az illustrated in Messrs. Bailey’s advertisement, 
September 3) perhaps you can fix up a piece of 
pipe, of any sort which will stand the vressure, 


ohe end of which is connected to the inside of {i 


your cylinder, the other terminating in any 
convenient position 35 ft. above the top of 
cylinder. 
on the cylinder-top will be 15 Ib. per square 
inch above that of the atmosphere. That at 
the bottom will exceed this by 1 lb. for every 


of pipe is immaterial, and the upper end maf 
terminate in a funnel, tank, or as a plain 
pipe-end, the 35 ft. being measured as the dif- 
ference between the levels of the water at top 
and that-of the upper end of the cylinder 
respectively. Of course, both pipe and cylinder 
are to be filled with water; no air should be left 
in 


cylinder about in a dangerous manner. 
Glatton. 


[162.}—-WATER TORTOISES.—We had a 
small Grecian tortoise {not a water tortoise) 


during the winter months. In. ; it 
slept for weeks undisturbed, but if the weather 
was mild it would awaken and appreciate a 
drink of water. A tortoise will not eat any- 
thing in winter. Never leave it in a very cold 
place where frost may be felt. W. 


U73. -VACUUM FLASKS.—E would like 
to make it plain that it is not—or is seldom— 
the temperature of the contents that—as 
“ R.-D.” and “ E. J. S.” think—break the glass 
container. If “ R.-D.” will take a long cucum- 
ber (say) with one end rotten, and holding it 
at the rotten end will give it a shake, it will 
probably break off at his hand. In the case of 
the inner glass of the container we have, when 
the flask is horizontal, a bending moment of 
more or less 1.25 foot-pounds, ‘and to support 
this—and a shake wil] enhance it considerably 
—we have only the resisting moment of a thin 
ring of glass, some 250 mm. diameter and 
only half a millimetre thick—at least im my 
broken specimen—or only half the thickness 
of the glass rim of a thin sherry gan. Es 


[178.J—VALVE SEATINGS.—A screw-dowr 
valve may have a narrow seat, but an auto- 
matic one must have sufficient bearing surface 
to minimise the bruising effect of the hammer- 
ing action. Glatton. 


[182.—SLOW | RETURNING SPRING 


hen filled with water the pressure [ 


the latter, as if the cylinder did give way 
| the expansion of the air might throw bits of 


en. 


JOINT.—I think you will find there is a litte 


air-cylinder fitted with a plunger. The air 
cannot escape fast, and the slow motion of the 
plunger (which can only be accelerated by in- 
creasing the load upon it) is communicated to 
the mechanism of the shutter. I once saw a 
toy watch in which a sort of paddle-wheel was 
immersed in a box of treacly paste. This, the 
hands, and a light spring capable of being 
wound up were on the same axis. The eae 
caused the hands to move gradually round the 
dial instead of with a jump. Glatton. 


[189.—SHORT SHAVING.—The wood is | 


alternately compressed and relieved by bend- 
ing up in front of the plane iron. I suppose 
the compression is more thorough in the thin 
shaving because it bends more freely than the 
thick one, and does not break and jump out 
of the way of the iron to the same extent. The 
object of the short iron bolted to the blade of 
the best planes is to produce this effect. 
Glatton. 


f191.J—MOTOR OUT-OUT.—The no-volt re- 
lease magnet is fitted to the starter for the 
express purpose of opening the starting handle 
in the event of the supply failing; it also pro- 
tects the motor should the field be destroyed 
whilst running. ‘The release magnet 1s oon- 
nected in series with the shunt eld coils of 
motor, and it will be seen from this that if the 
supply fails, or the field cirouit becomes 
connected, the, release coil will become de- 
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first be rectified by the administration of those 
whose deficiency is indicated by the symptoms 
present in each case. The ordinary advertised 
aperients are useless, and should never be re- 
sorted to, as these have a secondary constipat- 
ing effect, making their continued a lication 
necessary. onised. 


[198.]} -EQUATORIAL REFLECTOR.—In 
Dr. Woolsey Blacklock’s reply to this he recom- 
mends a pair of glass discs silvered on one side. 
and cemented together with the silvered sur- 
faces inside. Has he tried this? I am much 
inclined to think that it would be im ossible, 
for the cement would either fail to adhere to 
the silver film, or, if it did, would fetch it off.. 
Silver films are very touchy things. 

7 Wm. F. A. Ellison. 


 [200.]—STOPS IN REFRACTOR TUBES\— 
My ‘experience leads me to think that one of 
these about half-way is enough. It should 
emphatically not be only just large enough to. 
pass the cone of rays trom the 0o.g. it is, 
you are losing light at all parts of the field 
but the centre. Put in your lowest power eye- 
piece and then look through the telescope the 
wrong way and try if you can see the whole 
of the field lens from all parts of the o.g. 
right up to the edge. If so, it is right. The 
only object of the stops is to prevent the re- 
flection of light from the inside of the tube into 
the field of view. No amount of dead-black- 
ing will entirely prevent this, owing to the 
very oblique incidence of the light. Just try 
letting a very bright object, such as the Moon 
or Venus, gradually drift into the field and out 
again and see how the coming 1s preceded by 
rays of light streaming into the field. It is 
most annoying when one is trying to observe 
a planet or star near the Moon. The stop ina 
Huyghenian eyepiece 1s only to cut out the 
ragged edge of the field lens, and is not at all 
indispensable. It will do nothing to arrest 
unwanted, light, and will not cut down the 
aperture Lf too small, as a stop in the tube 
will do. This stop, if correctly placed, will be 
in the focal-plane of the o.g when the tele- 
scope is in focus. Its edge ought to be seen 
sharply in focus when ooking through the eye- 
lens. If not, it is wrongly placed. Any tele- 
scope which has stops to cut out spherical 
aberration is an inferior article, and its proper 
place is the scrap-heap. A good o.g. has no 
spherical aberration. Wm. F. A. Ellison. 


[200.—STOPS IN REFRACTOR TUBBS.— 
A consideration of the following points 
should clear up any difficulty about the func- 
tions, utility, sizes, and positions of these 
stops. They are intended to prevent any light 
reaching the eye except that which forms the 
image. Stray light weakens the contrasts. The 
image is there, but it is, drowned in super- 
fluous light. If the objective and the eyepiece 
were mounted at the proper distance apart, 
they would act perfectly at night without a 
tube, but it would be useless ‘by day. The. 
old astronomers used telescopes without tubes. 
They put the objective at the top of a pole 
and held the eyepiece in the hand, the two 
being connected by a cord. Huyghens dis- 
covered the Ring of Saturn with such an in- 
strument. Burnham mounted his 6-inch objec- 
tive in a half-tube made of two boards nailed 
together at right angles. If the tube is well 
France coated with dead black paint inside there 1s 

sk no need for any stop, except, perhaps, one at 


(196. -ACETYLENE TORCH.—Referring | the end of the draw-tube, which will do all 


‘to the query of “Steamer” on page 1358 of | that is required. Light that is once stopped 
ithe is stopped for good. “Thrice he slew the 


our issue dated October 7, it will no doubt > à 
b slain ” is wasted energy. The size of this stop 


e of interest to your correspondent and others y } 
to know that a oylinder of dissolved acetylene | may be found by drawing lines from the edge 
e | of the objective to the edge of the field-lens 


has been used in a great many cases for the : 
of the lowest power eyepiece when ‘in focus. 


pose mentioned, i.e., the preliminary heat- > 
ing of the pilot or vaporiser in connection with | The distance between these ‘lines at the place 
of the stop shows its proper diameter. The 


steam-driven cars: It is a very simple matter’ 
to attach a small cylinder of acetylene in a | accuracy ‘of the size of any stop may be tested 
convenient place on the chassis, and to| by pointing the telescope to the sky or down to 
lead fine tubing to a small Bunsen burner} a sheet of paper and placing a Ramsden eye- 
for the mpose. We have supplied our] piece or a small lens near to the eye-lens. The 
cylinders for use in this way in many cases, | small circle of light is the image of the ob- 
and, advantage is taken of the system of ex- | jective, and a slight change of distance will 
change depots which has been established for | bring the image of any stop into focus for com- 
the convenience of motor-car and cycle users, | parison with that of the objective. I may 
enabling them to obtain a full cylinder of dis- | mention that if the diameter of the objective 
is divided by that of this image of it, the 


solved acetylene in exchange for an empty one f 
quotient will be the magnifying power of the 


at over a thousand garages. . ; 
Allen-Liversidge, Ltd. telescope. Another method of testing the size 
106, Victoria Street, London, S.W.1. of any stops is to focus the telescope on a dis- 
tant object, remove the eyepiece, and substi- 
(197. -CONSTIPATION.—A comprehensive | tute a cap of tin or card fitting the end of the 
‘answer to this question would involve a genera draw-tube. The flat surface of this cap should 
consideration of the symptoms present in each | have a circle drawn on it the same size as the 
individual case. The causes are numerous, and | field-lens. with a pinhole just inside it. By 
there is no one remedy applicable to every | looking through this hole you will see whether 
case. Diet and mode of life are the main con- | the stop cuts off part of the objective. The 
siderations, and the imbalance of the various | stop in the Huyghenian eyepiece has nothing 
tissue salts caused by errors in these should 


ad 


. magnetised and allow the starter handle to fly. 
to the off position. Now, as this coil is in the | 
field cironit, we can safely cut it out by simply 
. shortcirouiting it; this, in your case, being 
` done by the bell push. The overload coil prac- 
: tically ocoupies the position of your bell push. 
` The coil proper is in series with the armature, 
` and, upon acting, shorts the no-volt coil and 
‘releases the starter handle. Exqgmine the wire 
connections at ‘bell push and coil, and make 
sure the joints are sound and” clean, as a high- 
resistance connection may be the cause of 
, failure. Next, the iron pole-tips of release 
: magnet may have acquired sufficient residual 
. magnetism to hold the arm on after coil has 
_ been made inoperative; this will often happen 
~ after a starter has been in use for a while. To 
: remedy this, drill.a }-in. hole in top pole-tip, 
- andcentral with the armature on starter handle. 
. Drive in a brass or copper pin, and file down 
» till about 1-128 in. projects above level of pole- 
: tip; this will définitely cure any tendency of the 
arm to stick over. Projector. 


[9.}HMOTOR CUT-OUT.—Take off exten- 
_. sion wires from no-volt coil, starb the motor, 
and with a pair of insulated calllipers short- 
- circuit the terminals of the coil; if the arm 
` flies back the apparatus is irm order. Then test 

the wires (still uncoupled) by fixing a battery 
" and small voltmeter (or Galvo) in girouit, press 
. the switch, and watch for deflection. If this 
-is correct it as evident the wires are too long 
< or of too small a sectional area. If no result on 
' voltmeter, examine switch and wires for faults. 
: The extension wires, being in parallel with the 
> novolt coil, will on pressing the extension 
- switch divert some of the current, thus weaken- 

ing the magnetism, which allows the arm to 
l one heak to off position. 
: Carlisle, A. B. 


195.}-DAVON OPTICAL APPLIANCES.— 
ve had considerable experience in the use 
of Davon apparatus, and I cannot understand 
the difficulty that ‘“ Micro” has in obtaining 
successful results. Certainly, the super-micro- 
scope with its mechanical attachment inserted 
underneafh the microscope is not the best form 
- for critical microscopy, but it presents no diffi- 
culties if used for the purpose intended, always 
providing that one employs the right method of 
getting-the magnification desired. If ‘“ Micro.” 
will state what particular work he is interested 
in, Bhave no doubt that I can help him. 


Super-Micro. 


18}DAVON OPTICAL APPLIANCES. 
—I have had some experience with the present 
form of the ‘Davonsuper-microscopo, but much 
poro, with the new form which this firm is 
naging out for scientific work with high 
eek I must premise that my experience 
been confined almost entirely to work with 

the highest powers, such as are obtained with 
 &$in. or 1-12 in. in the primary. I have little 
or no knowledge of its use with lower objec- 
tives on the primary. (1) Lighting.—With the 
Present form I found it usually necessary to 
place an Abbe condenser on the primary, though 

i an incandescent gas mantle were used on a 
wri, with the microscope, or a little below, 
The light was obtained. (2) Focussing.— 
‘, with high powers is very difficult, owing 
_the absence of a fine adjustment on the 
egal The following is the way I found 
‘Remove the eyepiece of the secondary, 

p turn aside the objective on it, thus trans- 
pung the secondary into a simple tube. 
ocus with the adjustment on the primary till 
t object is seen through the collector. At 
$r point tho image is þetween the collector, 
must be brought beyond the collector to 
Poe in the secondary. This is done by 
Ticking down the adjustment on the primary 
o image seen in the collector is well 
pared. Replace eyepiece and objective in 
de secondary, and rack the objective up or 
thes till the image becomes visible. Of course, 
aren Will not be seen if the primary ad- 
jusment has racked the primary objective too 
= down or not far enough. ‘The exact 
lea unt of movement necessary will soon be 
mt by experience. (3) The Best Image.— 
re of course, would be the critical image, 
with ‘kee critical light is necessary, together 
abe at position of the image where spherical 
tation is best-correcied. This image can 

ie be obtained in the ordinary microscope 

| in Messrs. Davidson’s new form, but can 
| oe only by trial and error, with the 
ih ng ORD. point to emphasise is that 
ther, o ectives of high N.A. in the primary] 
the i one best arrangement for the parts of 
| jcti microscope, and one only, but for 
Dae es of low N.A. there is a certain range 
the ich the definition is equally good. In 
feu he form the only thing to do after 

ot of s been obtained is to throw the image 

by the primary adjustment and 


refocus with the secondary, and compare the 
new picture with that first obtained. Repeat 
this till the best definition is obtained. An 
average good position will be found when the 
distance between the lower end of the secondary 
objective and the collector is two inches. Using 
a ¢ in. or 1-12 in. on the primary, it is possible 
with the new form to use a $ in. im the 
secondary, but with the present form I doubt 
if your correspondent: will be able to use a 
higher objective in the secondary than 1 inch. 
If E. M. will communicate with me any other 
knowledge I have on the subject is at his dis- 
posal, -J. Beatty, M.D. 
6, Fitzalan Place, Cardiff. | 


[193.+-DAVON OPTICAL APPLIANCES. 
—i can only write of my experiences with the 
super-microscope from the metallurgical point 
of view. The ‘Metalab” optical bench, 
which was installed on my recommendation, 
atter witnessing a demonstration and seeing 
the photographic results achieved, was not at 
first trial a success. I found that there were 
many puzzling elements apparently similar to 
the experiences of your correspondent, inas- 
much as sometimes most excellent results 
would ensue, but they were uncertain. I felt, 
however, donfident that the apparatus *‘ only 
wanted knowing,” and so I made various ex- 
periments which eventually enabled me to go 
to work the right way.. I discovered that the 
cause of my uncertain results was the fact that 
there were more ways than one of getting any 
desired magnification, but there was only one 
“best?” way. The data I collected and re- 
corded regarding the best mothod of employ- 
ing the variable magnification at one’s com- 
mand, the necessary camera extension and ex- 
posure rendered my subsequent work easy. I, 
have no hesitation in saying: that the super- 
Inicroscope possesses many advartages. Vari- 
able magnification without changing the opti- 
cal system is one, long working distance is 
another, depth of focus which is not obtained 
at the expense of resolution is a third. ‘No 
long extension camera is needed ‘for high 
magnifications, and no dark room, and the 
cost of the ‘whole apparatus is much less than 
„an orthodox photo-micrographic’ bench. I 
have obtained fine metallurgical photographs 
at a magnification of 1,500 diameters. with a 
1-6-in. o.g. and a 4-plate camera, equal to 
what could be done with a 1-12-in. in the 
orthodox way. As a matter of fact, I once 
demonstrated this at a mecting of the Birming- 
bam Metallurgical Association. If the inquirer 
can obtain copies of the Foundry Trade 
fournal of May 19, June 30, and July 14, he 
will find some photo-micrographs taken with 
the “Davon” super-microscope. It would 
not surprise me to learn that the makers are 
unable to ensure photographic success, or even 
visual success under certain conditions, as the 
personal element enters so largely. I am con- 
vinced, however, that there ıs nothing wrong 
with the system . It remains to be said that 
puzzling elements do arise in the use of the 


. 


super-microscope, puzzling because, according 
to all theories, such excellent results ought not 
to be obtained. The need exists for a scientific 
investigation of these puzzling elements if pre- 
judice in favour of the orthodox can be put 


aside, 


_ P 


~- 


i C. Kiuijtmans. 
(late Works Chemist, Straker Squire’s Ltd). 
3, Rue de Meunier, Hennebont, Morbihan, 


to do witháhe aperture-of the objeceve or the 


- 


160 


light of the image. Stops are sometimes used 
to reduce or hide spherical aberration. 

A. Woolsey Blacklock, M.D. 
_ Ipswich. 


{201.}-DISTILLING HERBS.—A still may 
be compared to a tea kettle with the spout at 
the tep, and, of course, the lid must not let 
steam escape. The usual form of still is a 
Lowl-shaped bottom to hold water with a dome 
and tapering neck fitted on the top. This 
‘should be about half filled with water and the 
herbs, tied np in a cotton bag, should be sus- 
pended about the middle by a string, so that 
the herbs cannot fall to the bottom and get 
burnt. When the water boils the natural oils 
in the herbs pass up the tapering neck with 
the steam and are thence passed into a con- 
denser, where they become liquid and drop 
off the end ‘of the tube provided for the pur- 
pose into a vessel, where the liquids can settle 
and separate. Usually the oil floats on the top 
of the water and may then be collected and 
put into bottles and corked, so that no air can 
enter. The condenser is a tube of some length 
with its outer surface surrounded by cold water 
to cool (but not mix with) the vapours inside 
it. Illustrations and further particulars of 
stills, condensers, and distilling may be found 
im many elementary books on chemistry. 

F. G. Ansell. 


{202.)—CUTTING OFF GAS.—This will be 
easily done by fitting a thermostat inside the 
oven and arranged to work a drop valve in 
the gas pipé. Get from the British Thomson- 
Houston a length, say 6-in., of ‘their thermo- 
static metal. This is a composite metal, and 
when heated assumes the form of a bow, the 
amount of deflection varying with the tem- 
perature. Your strap should be, say, 4 in. 
wide and 1/16 in. thick. Fix one end of strip 
and arrange spindle of gas valve to bear 
against the centre of strip by a hole cut in 
oven wall. By fitting adjusting nuts on the 
gas valve spindle you can arrange for the gus 
to be cut off, or, rather, reduced, when any 
desired temperature is attained. 

Z David J. Smith. 


| S A TEPRON MORDET EXPERI- 
MENT.—A. Schuster’s small book, “ The Pro- 
gress of Physics,” 1911, gives on p. 107 the 
mathematical explanation required; it is only 
simple algebra, but needs careful considera- 
tion. K. Q 


(204. —SMOKE.—“‘ Syntax ’’ seems to be on 
the wrcng track altogether. Smoke is never 
called animal or vegetable. Charcoal is made 
by ‘burning sticks and wood with a deficiency 
of air. Animal charcoal is similarly made by 
-burning bones. ? F. G. Ansell. 


[205 —WHEEL HOOPING.—Wheel plates 
are usually sold complete with tanks, into 
which the plate is lowered when the tire is 
on, the tank usually being sunk in the ground 
till top is flush. If you have only a plate, make 
a tank by digging out and covering up to make 
it watertight. The edge or rim of tank should 
be sloped down in three places, and the dia- 
meter of tahk should only be a little larger 
than the plate. On plate fit three small wide 
iron wheels, which will rest on the flush edge 
of tank. When tire is on, plate is partly re- 
' volved by a lever fixed to its edge and the 
wheels run down the slopes, thus submerging 
the plate. By pulling the lever the other way 
wheels run up the slopes and lift the plate. 

David J. Smith. 


(211) — HAND-POWER THRESHING 
MACHINE.—Oniy by giving what would prac- 
tically be a set of working drawings. and then 
vou might not have the tools or the knowledge 
of their use to do the job. Hand-power 
machines can be bought, and this would be 
your best way out. Probably you could get a 
second-hand one, or, if desired, get a new one 
on hire-purchase. David J. Smith. 


(212.)—-POWER FOR SMALL MACHINES. 
—In most modern works each machine has its 
own motor, thus obviating all the shafts, 
countershafts, and belts which usually encum- 
ber ‘the space and lighting of workshops, and 
render it necessary to use far heavier construc- 
tion than would otherwise be necessary. Fit 
a motor to each machine by all means, and lay 
down one large engine to generate the current 
for them. This would be far more enomoni- 
cal than fitting a separate steam engine to each 
machine, unless steam is required’ by the 
machines for heating, etc., apart from power. 
You could control the speed of all the machines 
equally well in either case, but with the steam 
drive you would have to fit a double-cvlinder 
engine to cach machine if you wanted to be 
able to start them from a contact control by 
anorely turning on steam. David J. Smith. 
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| soaking blotting-paper in litmus solution. This 


| MS. copy of the Bibliography of Lubricants, 


‘Queen Street, Westminster, S.W.1, and is 


Oct. 21, 1921. < 


QUERIES. 
et 
(225.}-FLEAS.—An old town house just 
vacated by several families is alive witlr fleas, 
Can anyone tcl! me of any way of treating the 


[213.J—POLE-FINDING PAPER. — Try 
makes a very efhcient indicator, and the posi- 
tive pole shows red, the negative pole blue. 
Litmus paper can be bought very cheap at 
any operative chemists. Adl that 1s necessary 
is to take the dried paper, moisten it with 
tap water, and put the two wires cf the cir- 
cuit on the damp paper as usual, 

F. G. Ansell. . 


{214.;—-TARNISHED MIRROR OF MICRO- 
SCOPE.—Why not resilver it? it is quite a 
simple job. Or if not equal to this, get it sil- 
vered on the back. Microscope mirrors are, 
commonly done so. Then it will not tarnish. 
Its cell probably unscrews, 

Wm. F. A. Ellison. 


[214.] — TARNISHED MIRROR OF 
MICROSCOPE.—‘“ Man of Kent” should ask 
Watson to supply him with a stainless steel 
mirror. They are excellent. 

Edward M. Nelson. 


(215.—BOILER FOR STEAM -PUMP.— 
To D. J. Smith.—For this small job a vertical 
boiler of the Spencer Hopwood type would be 
best. These have a large heating surface and 
are quick and economical steamers. .The Coch- 
ran or Davey Paxman’s Essex boilers would 
also be good. A small locomotive type would 
be even more economical, but is not such a 
quick steamer. The ordinary cross tube or 
vertical muititubular are heavy on fuel, which 
is an jtem nowadays. Blanket the boiler well 
round with non-conducting composition, and 
be. careful to close dampers after use, and 
boiler will keep hot over the intervening idle 
day and save fuel and time in getting up 
steam. David J. Smith. 


[217.}--BOILING KETTLE.—Kettles 
not boil, only the water within. Again, true 
steam is invisible. The extra puff of vapour 
from the boiling water may arise from the fact 
that the pressure of the vapour in the kettle 
is reduced directly the temperature is lowered, 
but the heat remaining in the gas stove causes 
it to increase temporarily, and a puff of 
‘vapour is ejected as a “final effort” before 
conditions become normal, i 

C. Carus-Wilson. 


[217.}—BOILING KETTLE.—The moment- 
ary gush of steam exhausted from the spout 
of the kettle is owing to the lid being too 
tightly fitted, or that no vent hole has been 
punched into same, as is usually one 
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is feared that the most thorough cleaning, 


—Charlotte. 

(226.-—“ BEE” WINE.—What is the yeat 
known as Californian '‘bees™°? Why so 
called? The statement that it is the ginger- 
beer plant does not appear to be correct, and 
they do not make ginger-beer. What in general 
are the exact conditions for successful results, 
as One finds very variable brewage, some almost 
like vinegar in sourness? What is the 


among the ‘‘becs,’’ and should it be removed? 
Your contributors of the information given in 
your issue of September 19 and 26, 1919, do 
not seem to me to be accurate.—B. W. 


(227.}-HEAT RADIATION.—Would Mr. 
D. J. Smith answer some queries re the Stil 
Engine and its possibilitics which are puzzling 
to me. Re heat radiation:—lIs the fuel charge 
for each downward stroke reckoned theo. 
retically at a given amount in an ideal state? 
Does the actual fuel charge in such an engine 
correspond to the theoretical? If such is not 
the case, is the radiation through cylinder 
liner completely retained and used in super- 
neated steam in upward strokes, or is it the 
possible effective compromise up to the present? 
‘Would it be possible to have in such an engine 
a liner made of ‘‘ Invar steel ” of non-expansive 
properties using a less fuel charge, and thus be 
more economical? To counteract radiation, 
have the liner nickel-plated on the non-work 
or outside; ıt would thus minimise radiation 
and allow less fuel to be used, provided all 
other things were cqual. This is what I mean: 
If there was not sufficient heat radiated through 
such a non-expansive lincr working on thermos 
principle, one cylinder might be left work- 


do 


worked exhaustively.—Interested Amateur. 

(228.}-MAGNETISING STEEL BALLS.— 
Is it possible to magnetise steel balls such as 
are used in ball bearings? If so, how #8 it 
performed?—T. L. W. 


[229.}—-FRONT DOORSTEP.—In these ser- 
_A. S. | Yantless days I should be most grateful if one 
SLEEP.— 
Nerves, my dear sir, all “ teapots” are more 
or less nervy. Some years ago, I remember a 
man who consulted a specialist on a similar 
subject, and the expert’s advice was to leave 
off taking tea before retiring to rest, and to 
take instead a glass of, ‘what do you think? 
Half stout and half milk! I can vouch for 
the fact that the effect was a complete cure. 
Sleep free from such vision was the result. 
Try it, and I am sure you will benefit. 

E. A. S. 

{221.J—FILMS.—Simplicity itself. All you 
have to do is to soak the tilms in hot water, 
which will remove the collodion, «after which 
wash in cold water and hang up to dry. 

i E. A. S. 

_——>-_2»= 0 O 


Lubrication.—The Department of Scientific 
and Industrial Research announces that the 


thing with which to treat my front doorst 
(Bolton stone) to save my having to hearth- 
stone them, and yet keep them clean-looking.— 
Anxious Housewife. 


(230.+-LOG SCALE.—Would you kindly in- 
form me through the query columns of the 
‘* E.M.” how to construct a log scale (same as 
A and B scale of slide-rule) about 5 ft. long? 
Thanking you in anticipation.—Log. 


[231.}-PROFESSOR MICHELSON’S IN- 
TERFERGMETER.—I have read _ the letter 
describing the above in your issue of the 7th 
inst., and I should like to ask: Why are cer- 
tain substances opaque to light? If the ether 
is expected to move freely through bricks and 
mortar, etc., to get at the Interferometer to 
record its motion, why should light, the vibra- 
tions in the ether, be refused the same free 
passage? Has the experiment been tried, when 
{it is dark enough, in the open?—Quiz. 


i “ ats [232.-—MENSURATION.—In Molesworth’s 
compiled by the Lubricants and Lubrication Enginaers’ Pocketbook.. under the- heading 


Inquiry Committee, referred to in the report 
of the Committee of the Frivy Council for 
1919-20—Command 905—has been placed in 
the library of the Department at 16-18, Old 


Mensuration, a table is given for the calcula- 
tion of the area of a segment of a circle. Can 
any of “ Qurs” explain how they arrive at the 
figures given, also how is the usual formula 
area of sector — $ chord x (radius — versin) 
reduced to such a time-saving method? I am 
interested in calculating gallons per inch m 
horizontal and slanting cylindrical tanks. Any 
information on latter subjects will oblige.— 
H. E. J. 


available for reference. Owing to the expense 
which would be involved, it is not possible to 
print this bibliography as originally intended. 
The bibliography contains, in a classified 
form, references to every paper on lubricants 
and lubrication which was considered by the 
Committee as being of definite importance. 
It is divided into two main parts, the papers 
being classified according to authors and to 
eubjects. The references themselves are 
divided into two sections, one dealing with the 
chemical, the other with the engineering and 
physical aspects of the subject. 


The mobile are uneasy without a ruler; they. 
ace as restless with one; and the oftener they 
shift, the worse they are. So that govern- 
ment, or no government; a‘king of God’s 
making or of the people’s, or none at all— 
the multitude are never to be satisfied.— 
ROGER L'ESTRANGE. 


[233.—DIRTY WINDOWS.—The windows 
of our engineering workshop have become 50 
dirty that it 1s impossible to clean them by or- 
dinary means. Is there any chemical that would 
remove the dirt? The windows are in the roof, 
of thick ribbed glass, and the dirt is on both 
sides.—R. H. B. 


234.J—EBONISING OLD FURNITURE.-- 
I have an old drawing-room suite of ebonised 
mahogany which badly requires blacking and 
polishing again, as the last occasion it was 
renovated was about twenty years ago, 80 that 
it has stood the wear remarkably well, I m- 
tend blacking and polishing if some reader 
will -give me any iiformation how to do 1t.— 
C. Sharrow. 
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walis and floors which will extirpate them? It 


ing in the former way, if in series, and steam © 


of your readers would kindly teil me of some- , 


papering, and painting will not suffice for this, . J: 


filamentous growth that comes atter a time Į.: 
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{235,] FILLING TIN. BOXES.— What 


method is used for automatically filling round, 


shallow tin boxes with a warm fluid substance, 
such as coconut oil, boot polish, etc.. which 
afterwards sets to about the consistency of 
butter? The tins would be filled direct from 
the melting pan, and the contents, when set, 
should be Hush with edge without overflow, 
which incurs waste and necessitutes cleaning 
the tins.—J. S. ' 


[236. -ECLIPSES.—Can one of \your ex- 
perts kindly explain if there is a Jenumbra 
as well as the umbra stage during an eclipse 
of the Sun; and, if there is, why us it seldom 
mentioned, as it appears to be elways re- 
ferred to before an eclipse of the Moon? Also, 
if it is so, is the penumbra stage ever visible 
m either case? A little explanation on the 
precise reason for these two differing shadows 
would also be of great interest.—Interested. 
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ANSWERS TO CORRESPONDENTS 


The following are the initials, etc,, of letters to 
hand up to Tuesday, 3 p.m., October 18, and un- 
acknowledged elsewhere :— 


EpoaR W. Foster, F.R.A.S.—A. Johnson—Glatton— 
A. J. P. Oliver—E. A. Madge—Asteroid—Old Car 
—M. Agir—Alfred A. Buss. 


A. SHorRT.—No. 

D. P. Moss.—-Thanks, yes. 

NaMELBSs.—No charge whatever. 
APPRENTICE.—Use steam pipe, ‘not gas pipe. 


*FRaXK BALL.—-Try isimg!ass dissolved in aceti¢ acid. 


MiGIs~Use the peat for befding and afterwards 
for manure. 


H. A. A—We have no time for searching for crests. 
Gd to the Heralds’ Office. 


Perea SMITH.—-Both would discharge colours from 
the clothes. Better send to the dyers. 


G. C. P—'* Prismatique "’ died of accidental! sulphuric 
acid poisoning in January, 1893, Ste p. 499 of our 
issue of Jamuary 20, 1898. 


L. Harkis.—The small cover-glasses sold by most 
dealers in microscopic apparatus should suit your 
requirements, if we understand your purpose. 


BAtxswick.—The area of England is 50,874 square 
miles, Wales 7,466 square miles, Scotland 30,405 
tare miles, and Ireland 32,586 square miles. 


ANDREW BALL.—Our opinion, and that, we think, 
generally heid, is that copper was the first metal 
generally worked and employed by man. 2. Yes. 


J. Gaut.—The unpleasant sensation you refer to is 
not derived from the ‘‘funnybone,”’ but from the 
ulnar nerve that traverses the inner and under 
side of the elbow. 


BRicHTON.—There are dozens of recipes for ‘‘ white 
oil.” Here is one of the simplest:—Rape oil, 3 
pinte; liquor of ammonia, 12 oz.; turpentine, 12 
oz. Shake each time ot using. 


DaXcing FLoor.—Slizhtly powder the floor with 
boracic acid applied from a cheap pepper castor. 
Slightly, mind, or your floor will be too good and 
your guests may not think so. 


Nw Stp.—The Carse of Gowrie is one of the most 
fertile districts in Scotland, and consists of the 
alluvial land stretching along the northern baye 
of the Tayf and occupying portions of Perthshire 
and Forfarshire. 


B. A. S.—With reference to your query 158 and sub- 
sequent replies, a letter has reached us which 
we are asked to send on tQ you. We will do so, 
if you send your address, ag the contents are not 
likely to interest our general readers. 


C. JaMes.—The Muratorian Fragment was a cata- 
logue of the hooks of the New Testament, said 
to have been made by Hippolytus about A.D. 220. 
The MSS. was discovered by an Italian historian 
named Muratori and published by him in 1740. 


F. R. G. J. J., URGENT, AND OTHERS.—As repeatedly 

stated, we do not insert queries asking for ad- 

s, or pass on letters to other contributors, 

or engage in private correspondence about our 
reasons for not inserting queries which reach us. 


A. 3.8 —The articles which Mrs. Annie Besant con- 

tributed to “Ours” on “Mesmerism and Hyp- 
notim” appeared on pp. 1, 25, 49, 77, 101, and 
13 of Vol. LVI., published in 1898. Volume and 
numbers are out of print, but you can probably 
see them at your free library. 


Crresxey—No one can say. It took the United 
States nearly fourteen years to resume specie pay- 
Ment in com after the end of the Civil War in 
185. 2. Quite nossibly those who are benefiting 
by inflated prices will resist the withdrawal of 
Paper money here, as their fellow-profiteers did 
m Amenca. 


PUNUIMMON.—Some say the wood of which the Ark 
Was built was cypress; others that “ gopher’ 
amply meant squared wood. ‘The ancient car- 
Penters, before saws were invented, built their 
Wooden walls of timpérs squared with axes, and, 
Ending jt a troublesome job, left the wood rough, 
às at Greenford Church, Essex. 
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T. HAWKINS.—Nothing that you say seems to con- 
travene the now generally accepted theory that 
heat is a state of matter. 2. All bodies with 
which we are acquainted exhibit more or less 
heat; but it is believed that there is a point 
-at which heat—that is, molecular motion—ceases— 
‘namely, 273 degrees below zero of the Centigrade 
scale. 

VoOyYAGER.—The ‘height of a mountain may roughly 
be determined by the boiling point of water at its 
summit. By this means the pressure of air is 
shown, and the pressure corresponding to a given 
height is known. The boiling point of water is 
about 1 deg. Fahr. for every 590 feet of elevation. 
For greater accuracy the thermometer should be 
‘immersed in the vapour just above the boiling 

- water, as any mineral matter in the water may 
affect the boiling water. 

EDWARD LEWTHWAITE.—Try a coat of whitewash on 
the inside of the_rusty boiler. If the water is 
soft this may rot help you. The next best thing 
to do is to put half an ounce of permanganate of 
patash into the boller now and then, scour well, 
and let it run out till water is clear. Then give 
boiler a good rub out with petroleum. There is 
no lasting cure for this, or for the rubbishing 
coppers some buildjers put into houses. Sooner or 
later the boiler will fur over, but even then that 
will flake off occasionally. 

E. H. P.—It has been shown conclusively that it is 
a fallacy, and many agitators know it perfectly 
well, to assert that low wages are necessarily 
accompanied by inferior conditions of living. In 
1896, when the cost of living was at its lowest in 
recent times, and when wages were much lower 
than they are now, the artisan was better off 
than at any time since, because the purchasing 
power of money was far greater than in recent 
years. During the war the advance in prices was 
due to shortage, as so many workers were with- 
drawn from industries, and there was great diffi- 
culty in. obtaining supplies from foreign parts. 
Prices then advanced owing to insufficient sup- 
plies. At the present time, the high price of com- 
modities is not due to shortage, but to high 
wages. It is, theréfore, impossible for the price 
of commodities to be reduced unless they can be 
produced more cheaply; and as the cost of pro- 
duction is mainly dependent uvon wages, tntil 
wages drop prices will not greatly further fall. 


ADVERTISEMENT RATES. 


For Sale. Wanted. 
Situations. 


For Exchange. 
Addresses. 


The Charge for Advertisements inserted under any of 
the above headings is 1s. for the first 16 words, and 64, or 
cach succeeding eight words, which must be prepaid. 


For Exchange. 


The Reputation Firm Exchange or Buy Any- 
thing Optical. Write or call.—BROADHURS?, CLARE- 
GON AND ÇO., 68, Farringdon Road, E.C.1 


OSarkson’s, 338, High Holborn. Second-hand 
Optical Mart. Make, Buy Seil, Exchange Tirst- 
clans Optical Instrumente. 

Witts, Opticians, 3, Buckingham Palace 
RoabD, S.W.1, Buy, Sell. and Exchange Optical In- 
struments. Particulars on application. 


; For Sale. 
Reflecting Telescopes, Mirrors, Silvered hy 


oew method. More light and durability. —G. 
OALVER, Manse, Walpole, Halesworth. 


Baker’s September Seoond-hand List contains 
over 2,500 Optical, Scientific, and Photographic 
Instruments.—244, High Holborn, London. , 


64-Page Book about Herbs and How to Use 
Them, 2d.—TRIMNELL, The Herbalist, 144, Richmond 
Road, Cardiff. ' 


Milling Attachments, with Vices for Lathes.— 
(Hs WEHERLER MANUPACTURING CoO., LTD.. Trench 
Crossing, Wellington, Sales. 


Blattis is the only absolutely efficient remedy 
for exterminating cockroaches and blackbeetles. The 
Editor recommends it. 1s. 9d., 3s., or 53. 6d. per 
tin, post free, from HOWARTHS, 471, Orooksmoor, 
Sheffield. 

Silent Keyless Clock. English make; simplicity: 
reliability; noiseless; no keys to lose, no springs to 
break; driving force constant! no oil required. Price 
£2 10s. Luminous dial and hands 10s. 6d. extra.— 
DENNISON. 26-28, Holborn Viaduct, London, E.C.1. 
'Phone, Holborn 2798. 


Waltham Watohes.—Special offer (Gent.’s size). 
“ Peer,” 17-jewel, adjusted, gold 9-ct., demi, £16 10s. 
(listed £22); “ Riverside,” non-magnetic, gald-filled. 
2 years’ guarantee, hunting, £17 2s. 6d. (listed 
£29): “ Vanguard,” 18 size, 2l-jewel, gold 9-ct., 
hunting, £24 6s. (listed £36). All perfect condition. 
List of other bargains and regular detailed list post 
free on application. Waltham Watches repaired by 
trained staff.—Apply, DB8NNISON’S, 26-28, Holborn 
Viaduct, E.C.1. "Phone, Holborn 2793. 


Ionised Tablets reduce your handicap in the 
pursuit of wealth, knowledge, fame, or pleasure 
by increasing vitality, physical fitness, functional 
activity, powers of concentration, mental clarity. 
and immunity from disease Special remedies for 
all ailments. You can be young at fifty, healthy 
and vigorous at seventy, hale and hearty at eighty, 
by taking these nature preparations. Month's sup- 
Dye 123. 6d.—LABORATORY, 62, Newport Street, Bol- 
on. 


stals, 


Telescopes, equatorial adjustments, silvering, 
figuring mirrors, 2nd ed., cloth, 8vo., 5s. 6d.—BANES, 
62, Newport Street, Bolton. 


Microscopes, Accessories, and Splendia 
SLIDES for Balv.—CLARKES AND Paas, 28, Thavies lon, 
Holborn Circus, Al. 


Books! Technical, Scientific, all. subjecta. 
1,000,000 in stock. Second-hand and new; lowest 
; approval. Catalogue 401 free.—Below. 


Books Bought. Best prices given.—For.s 
121-125, Charing Cross Road, Toad. s 


Australian Opals.—Direct from Australia. Rare 
“ Black ” Opals, beautifully intermingled red, blue, 
green colouring. Descriptive price-lists free. Corre- 
spondence invited. World-wide connection. —NORM«N 
Spwarp, * Optical House,” Melbourne, Australia. 


Unmounted Microscopio Objeots.—Grand selec- 
tion, ies ie Diatoms, Algæ, Zoophytes, Ory- 
oraminifera.—SuGGetT, 16, Williamson Lane, 
Droylsden. 
Opportunity.—If you are worn out, tired, or 
discouraged by working for others, become your 
Own master. Own your own business and be inde- 
pendent. We teach you “ How.” Enclose one stamp. 
—UNIVERSAL SERVICE CO., Technological Experts, 3, 


‘Defoe Road, Tooting Broadway, London, S.W. 


For a Clean Shave your razqr requires a perfect 
edge. ‘* Superedge,”’ a scientific preparation, puts a 
superior edge on the dullest razor. Post free, 8d.— 
HARDWICK, 6, Eland Street, Stanningley, Leeds. 


Worth, Reading." Watt and the Steam Age.” 
illustrated, price 7s. 6d.—St. Bripk’s, Booksellers, 
Fleet Street, London. 


Astronomical Telescopes.—Special offer at 
further reductions. Write for new list. Prices will 
surprise you and cannot be repeated. A book given 
away with every telescope.—MACKETT, Optician, 
Tunbridge Wells. l 


Fortune-making Trade Recipes. Independent 
living practically assured. Catalogue 2d.—TEÉCHNO- 
LOGIST, 262, HS. Edwarda Street, South Shields. 


Watches Repaired’ for the Trade. Any quan- - 


tity. Quick return. Stafis, cylinders, ete., while you 
wait, Orders attended to by post.—HArRRIS (succes- 
sors), 99, Old Street, Clerkenwell, London, E.C. 


Overalls.— Al! kinds of Overalls for workers. Why 
pay shop prices? Buy direct and save all inter- 
mediate profits. Send postcard for our price list 
before buying elsewhere.—CURREY (Dept. G), 85, 
Millgate Buildings, Long Millgate, Manchester. 


Free.—Pocket Rubber Stamp of your name and 


address; also particulars of money-making spare- ` 


time work.—Agency Dept., RicHrorp's, Snow Hill, 
London. 


Telescope, Newtonian reflector, 12}-inch silvered 
mirror, equatorial mount, Calver, observatory.— 
Hume, 8, Buccleuch Place, Edinburgh. 


£2 Weekly.—Spare-time, Pleasant Homework. 
Registered Sample (approval), 1s. 6d.—GLEAVEs, 
11/67, Mawbey. Street, London, S.W.8. 


Photo-Miorography.—Photo-micrographs of cus- 
tomers’ own preparations at lowest prices. Write 
for particulars and specimen prints.—Below. 


Lantern Slides and Enlargements for repro- 
duction’a speciality.—Cook, 133, Ella Street, Hull. 


Induction Coil, 6-in. spark, Cox’s, patent break, 
reversing switch, terminals for battery or mercury 
break; highly insulated; with condenser, etc.; on 
mahogany base, 2 ft. 1 in., 1 ft. 1 in.; designed for 
warm climates; a superb instrument; same as new: 
value £20; accept reasonable offer.—GorHAM, Laurel 
House, Freshford, Bath. 


D. J. Smith and Co., Ltd,, 58, Compton Street, 
E.C., make all kinds of spare parte and carry out 
all classes of motor and engineering work repairs. 


Special Microscopical Slide.—Transverse sec- 
tion flower bud of dandelion. The most beautiful of 
botanical sections. Post free 1s. $d.—DARLASTON, 31. 
Freer Road, Birchfield, Birmingham. 


Box, containing Set of Optical Instruments illus- 
trating phenomena of polarisation. Would appeal 
to student of science.—Apply by letter only to 
“L. N.” c.o. Charles ‘Barker and Sons, Ltd., 31, 
Budge Row, E.C.4. 


Blow-lamps! 
Brazing Lamps, with gauges, Government stock. 
worth £4 10s., our price 50s. each, carriage paid.— 
PaTMORE’S, 240, King Street, Hammersmith, W.. 


Astronomical Telescope, refractor, 4-in. O.G. 
by Cooke and Sons, York, mahogany tripod, hand. 
screw motions, steadying rods, l}-in. finder, 1 terres- 
trial, 5 astro., 1 comet, 1 diagonal eyenieces, 3 dark 
heads, gold laequered tube and eyepieces, contaived 
in 2 mahogany cases with locks. Valuable instru- 


ment. Price £60.—Apply, * L., 12, Morton Road. 
Exmouth. 
Harmsworth’s ‘ Universal Encyclopedia.’ 


first 28 numbers; complete course Paragon Short- 
hand; ali brand new; cost 65s. For sale very chean., 
or exchange for a good slide-rule.—CHAS. JOHNSTON, 
6, Waverley Place, Tranent, N.B. 


Direct Vision.—Browning Pocket Prism Spectro- 
scope, with adjustable slit and -focussing, in case, 
excellent condition, 37s. 6d.—SHARPLEY, 113, Com-ston 
Road, Edinburgh. 


Large Leitz Microscope, tripod foot, four objec- 
tives, two eyepieces. aplanatic condenser. sper 
built-on mechanical stage, mahog . i 
instrument /for research jwork.  £36.—BLOOD, 5. 
Brynland Avenue, \Bristot. 


Large number brand-new five-pint | 


9Od 800 wep ase 
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6-in. Sextant, by Brandis and Co., Brooklyn, 


N.Y., silver arc and vernier, reading to 10 sec., 


erecting and star blank, 
solid‘ mahogany case, as 
bargain. 


3 eyepieces, inverting, 
sun caps ‘complete, 


brand new, £8 10s.; a 


. 6d.; 1-in., 215.3 3-in., 

dth-in., Leitz, 295, Od.; 4-in., 2le.; 
Swift, 47s. 6d.; }th-in. Beck, 55s.; 7 
Beck, 458.; i-in. Beck, 428.; 4th-in. Watson, 


1/12th-in. 
Konistka, ; l 

Westley Astro. Telescope, 3}-in. 0.G., star 
finder, steadying rod, rack and pinion foes 
dusteap, 3 astro. eyepieces, 120x, 100x, and 75x, 
terrestrial pancratic eyepiece, mounted on heavy 
brass claw table stand, complete, mahogany 
case, £20 10s. 

Pr 8x Prism Binoculars, 3) mm. 0.G., 
bending bar, eyepiece focussing, and leather 
case, £4 18s. 6d. 

Cadett Telescope, by Kelvin, White, and Co., 
25x magnifications, 2}-in. O.G., sunshade, 37s. 6d. 

5-in. Jones’ Refleoting Telescope, m 
on claw table st mechanical head, slow 
motions by Hooke’s joints, star finder, steadying 
rod, 2 eyepieces, in good working order, £8 10s. 

Ross Mioroscope,. English model, 10-in. tube, 
rack coarse and micrometer screw fine focus- 
sing, mechanical stage, rack graduated revolv- 
ing stage, rack and pinion and centring sub- 
stage, rack revolving graduated substage, dust- 
proof triple nosepiece, Abbe condenser and iris, 
eyepieces a, b, c, d, e, and f, objectives }in., 
3-in., }-in., and l-in., analyser and polariser, 
complete in mahogany case; this outfit is in 
first-rate order; £26 10s. 

Leitz Microscope, upright model, slip tube 
coarse and screw fine ‘focussing, 2 eyepieces, 
g-in. cbjective, and case, £3 5s. 

Pair 20x Salex Prism Binoculars, 52 mm. 
O.G., central screw_and eyepiece, bending bur 
for interocular adjustment, complete, solid 
leather case, £15 17s. 6d.; new condition. 

One-draw Pocket Telescope, cigar size, 10s. 

King 5-draw 12x Pocket Telescope, brass 
tubes, l-in. 0O.G., 15s.; 3-draw Telescope, 
enamelled tubes, 1!-in. 0.G., morocco covered 
body, as new, 259. 


_ "Phone, 
CITY 6981. 


You Pay Too Much! If you pay more than the 
prices we quote, you pay too much, so write for 
our Telescope List, post free upon request. 3-in. 
Astronomical “ Standard ” Telescope, £6 10s.; 3-in., 
on table stand, £10 10s.; 3-in. Starboy, £12 10s. De- 
livery from stock.—BROADHURST, CLARKSON, and CO., 
68, Farringdon Road. 

You Pay Too Much!! If you pay more than 
16s. 6d. for a Standard Astronomical Eyepiece, or 
High Powers 21s. The Finest. Value in London.— 
BROADHURST, CLARKSON, and Co., 63, Farringdon 
Road, E.C.1. 

Don’t Pay Too Much!!! Telescope Object 
Glasses, of guaranteed performance, all sizes. 2}-in., 
32s. 6d.; 23-in., 38s. 6d.; 2}-in., 45s.; 3-in., 70s.; 
Si-in., £7 5s.; 4-in., £15.—Below. . 

Sun Diagonal, 45s.; Star, 55s.; Barlow Lens, 25s. ; 
Star Finders, and all Fittings and Repairs.—BROaD- 
HURST, CLARKSON, and Co. 

Microscopes.—Student’s from £3 3s.; Eyepieces, 
4s.; Objectives from 10s.; Abbe Condensers, 278. 6d.; 
Polariscopes, 30s.; Stand Condensers, 7s. 6d. Give us 
a call to-day.—BROADHURST, CLARKSON, and Co. 


Lanterns.—Optical and Lecture Lanterns and 
Fittings. New list post free upon request.—BROAD- 
HURST, CLARKSON, and Co., London,’ E.C.1. 


‘Anything Optical -Taken in part exchange. 
Finest terms.—BROADHURST, CLARKSON, and Co., Tele- 
scope House, 63, Farringdon Road, London, E.C.1. 
Large Table Polariscope, by Lidd, £7 108. ; 
Simple Goniometer, by Griffin, 12s. 6d.; Gregory's 
complete Blowpipe Cabinet, 20s.—Below. 
student’s Petrological Microscope, by Watson, 
ocular-analyser and circle, analyser and quartz in 
body, centring nosepiece, large polariser with con- 
denser, l-in., 3-in. objective, £18 10s.—Below. 


Leitz Upright Microscope, gliding and fine screw |. 


stments, 2 oculars, objectives 3 and 7, case, £6. 

SEO Tae. 37, Southampton Street, Strand, W.C.2, 

Microscopical.—New series of Slides of astonish- 
ing interest and value, in great variety. List free. 
—Below. 

Butterfly Eggs, beautiful exhibition objects. 7 on 
one slide, with list names, 3s. 3d.; 18, 78. 3d.—Below. 

Radium Slide, perpetually scintillating. Won- 
derful and fascinating. Price unprecedented, 2s. 9d. 
—GRAY, 40, Grange Road, Lewes. 

6}.in. Newtonian Telescopes.—Write for photo 
and particulars. Easy terms arranged. We can 
deliver from stock.—IRVING. 

3.in. Brass Refractor Telescopes, complete, 
from £6 10s. Don’t be had. Standard Eyepieces, of 
finest make, 14s. 6d.; High Powers, lis. 6d. l-in. 
Star Finders, with supports, 25s. 6d. Repairs, Re- 
silvering.—IRVING, 135, High Street, Teddington. 


90-94, 


Pair Powerful Heath's Hezzanith Marine 
GLASSES, 25-mile range, large field of view, leather 
covered body, sunshade, 2-in. O.G., complete, 
leather case, 45s. 

Comet Russian Iron Lantern, best quality 
objective in rack mount with flasher, 4-in. plano- 
convex condenser, lantern slide carner, cowl, 
tray, and carrying case, £6 5s. 

i-pl. Ernemann Folding Pocket Camera, . 
double extension, rack focussing, rising, falling, 
and cross front, direct view finder, Ernemann 
Detective Aplanat .f/6.3, shutter speeded 1 sec. . 
to 1-300th and time, 6 slides, and leather case, 
£4 lös.; a bargain. 

Beck London Microscope, horseshoe inclin- 
able stand, rack coarse and side screw fine ad- 

` justment, substage, iris, double nosepiece, 2 eye- 
pieces, objectives }-in., thin., and }-in., 
case, in new condition, £15. 


When requiring :— 
MICROSCOPE, 
TELESCOPE, 
CAMERA, 
ENLARGER or 
LANTERN. 

Let us Quote You. 


Dallmeyer Telescope, 2-in. O.G., 3-draw, sun- 
shade, pancratic eyepiece, mags. 20x to 30x, in 
good condition, £5. 

d-pl. Double Extension Field Camera, rack 
focussing, swing and reversing back, rising and 
falling front, T.-R. roller-blind shutter, time 
and inst., Beck Symmetrical lens f/8, 2 book 
double slides, case and stand, £2 l5s. 6d.; in 
fine condition. 

Leitz Microscope, G.H. inclinable horseshoe 
stand, mack coarse and improved latest side 
screw fine focussing, spiral focussing and swing- 
out substage, Abbe and iris, dustproof triple 
nosepiece, draw-tube. graduated in mm., 3 eye- 
pieces, objectives @in., jth-in., and 1/12th-in., 
oil immersion, N. Ap. 1.30, and lock-up cabinet, 
£21 158.; brand new condition. 


Second-hand. 


work and plain draw-tubes, rackwork focussing and | 
screw centring substage, with fine adjustment, and 
new swing-out Abbe illuminator in substage mount- 


ing, with iris diaphragm and stop carrier, mechani-' Chucks, 3 inside, 3 outside jaws and key, sell- 
cal stage with sliding\bar, box of stops, objectives centring. í 
2-in., l-in., ł}-in, In very fine condition; price £51 10s. | Littleover, Derby. 


Second-hand.—Sundries. | 


Thoma Hzmacymeter, by Zeiss, complete with 
two pippets, in case, perfect condition, 37s. 6d. 


Morton’s Ophthalimoscope, by Curry and Pax- 
ton, £3. 

1/12-in. Oil] Immersion Objective, by Leitz, £6. 

Complete List of Second-hand Microscopes, | 
Accessories, ete., just published, will be sent on 
application.—313, High Holborn, W.C.1. i 

Lacquers.—Give a professional touch to your: 
work by using our Lacquers. State if Brass, Black, 
Gold, or Aluminium. 2s. a tin, post free.—SOMMERS, 
23, Bride Lane, Fleet Street, E.C. Mention this | 
paper. 

Photomicrography.—Those interested in diatom 
structure should send for two mounted prints, 
showing the apparently correct focus of Pleurosigma 
Angulatum (rectangular markings). The twa prints, 
x4,000 and x8,000, with photographic data, 2s.— 
J. REID, 3, Huntingdon Road, Dumfries. 

Result of Ablewhite’s Puzzle Competition.— 
The prize-winners in the Four Ring Puzzle contest 
are Mr. F. Tryst, Rickmansworth, Herts; Mr. J. 
White, Leicester. Ablewhite’s Brain-twisters are 
still on sale. The latest is the Football Puzzle: a 
disc cut into 13 parts; can be put together in three 
minutes. Still unsolved. Price 1s., post paid.— 
THOS. ABLEWHITE, the Puzzle King, Trinity School 
House, Coventry. 

Portable Brass Furnaces, complete with tongs 
and crucible, from £3 10s. Small Stoves and Gas 
Fires for workshops from 12s. 6d.—ATHLONE WORKS, 
11, Athlone Street, Armley, Leeds. 

“2.0.8. Mechanical Engineering Course,” 
reference library, 12 volumes, new, cost £15; accept 
£10 or nearest offer.— WILKINS, 46, James Street, 
Llanelly. l 

Mahogany Garden TriņŅpod, brass pillar, with 
universal top, carry 3}-in. telescope; would exchange 
for Sun and Star Diagonal.—A. PUGSLEY, 610, Wood- 
boro’ Road, Nottingham. 

Gramophone Mainsprings.—Best quality steel. 
sin., 38.3 2-in., 3s. 6d.; d-in., 48.; l-in.. 4s. 9d. 
Sweetone Needles. 2s. 6d. 1,000.—C. A. Burt, Elms 
Road, Bournemouth. 

Por Sale.—Secret and Goodwill of Tonic Razor 
Paste. Acknowledged hest. Highest offer over 
£400 has it.—INVENTOR, S, Lovell Road, Leeds. 


FLEET STREET, E.C.4. 22,75 


| Heat is @ Fluid held to the centre of the Earth | 
Watson and Sons’ Royal Microscope, rack- | 


Set White Metal Drawing Instruments, jn 
pocket case, comprising 6-in. and all 
interchangeable parts, &in. dividers, with fine 
adjustment, spring bow com i 
all needle points, and 
new, £3 5s. ; i 

Pair Opera Glasses, large feld of view, 
leather covered, gjit fittings, complete, leather 
case, 196, 6d. 

45 x 107 Stereoscopic Murer Camera 
fitted pair rapid aplanat lenses //8, speeded 
time and inst. shutter, direct view finder, and 
6 slides, in fine order, £4 15s. 

Se abled Tin Parlour Lantern, bet 
quality objective in rack mount, 4in. plano- 
comes condenser, cowl, tray, aad inverted 
incand. gas fittings, £3 178. 6d. 

Collins’ Mioroscope, inclinable stand, elip 
tube coarse and micrometer screw fine focussing, 
tack and pinion movable stage, eyepiece, }-in. 
nrg objective into 4g-n., in good order, 
£ . 

Stereo. 62 x 3} Cameo Folding Pockst 
OAMERA, h focussing screen, pair Aldis Uno 
eanastigmat lenses f/7.7, T.B. and I. shutter, and 
3 slides, £9 156.; a bangaim. 

6x Monocular and Leather Case, £2 75, 6d. 

18 x 50 mm. O.G. Carl Zeiss Monocular 
AND LEATHER CASE, brand new, £18. 

Ernemann Stereoscope for 6% x 3}, rack 
and pinion focussing adjustment, with top ad- 
jueting mirror for prints, and opal for viewing 
transparencies, 3ls. 6d. 

Micro. Sundries, 


7 pass, drawing pea, 
double knee - joints, 3s 


Table for 
a ar Spot ; . BMS. 


Yeates’ Powerful 3-draw Telescope, 1j-in. 
0.G., morocco leather covered,, s , sling 
caps and strap, £2 129, 6d. 

Pair 10x Voigtlander Diestglas, 50 mm. 
O.G., bending bar, eyepiece focussing, complete, 
solid leather case, £15; a very ri, ic glass, 
and in good condition. 


by Grau, Overbows, generates the Ak, sn Jer 
` 3 space. Os 7 UMPH : f feo 
Road, Fulham, S.W. REYS, 100, Bishop's 


. Limited Quantity, 6-in. Engineer's Lathe Scroll 


a ce ee dT 


Bargain, £3 198. 6d.—GWENTOMABAVEN, ` 


Fine ’Precision 4in. Screw cutting Lathe, by 
Wolf Jahn, with countershaft, 26 change wheels, 
wire chucks, and other accessories, £45. No ofiers.— 
101, Idlecombe Road, Tooting, S.W.17, 


To Yorkshire Wireless Amateurs.—Buy your 
apparatus locally. Everything for the amateur in 
stock. IlNustrated lists, two stamps.—ELECTRICAL 
SUPPLY STORES, 5, Skircoat Moor Road, King Cross, 
Halifax. 

For Sale or Exchange, a Cutter Yacht, 30 ft. 3 
7 ft. beam, 5 ft. draught, in full cognmission, with 
two. suits of sails; for a Steam Car of make, 
20 H.P., or two Steam Car Chassis, complete, suit- 
able for vans. Price £160.—Particulars, “ F. H. S.,” 
86, Park Road, Southville, Bristol. 


Microscope, inclinable, coarse and fine adjust- 
ment, Abbe condenser, sliding stage, }-in. objective, 
also divisible objective, giving }-in., }-in., and 1-in. 
powers, bull’s-eye, tweezers, etc., also few slides, in 
case, . complete, £5 103.—GARBETT, 175, Bedford 
Street, Liverpool. 


Books for Sale. Prices include postage or car- 
riage. “The Development of Birmingham,” by Wil- 
liam Haywood, F.R.1.B.A., first edition, 7s. 6d. “ The 
‘ Presto’ Shift of Hours Worked Calculating Card,” 
Is. ‘‘ Italian Sea Power,” by Archibald Hurd, 18. 
“ Aeroplane Construction,” by Sydney Gamme, 5. 
“T.N.T. and All About It,” by G. Carlton Smith, 
B.S., 3s. ‘Inhabited House Duty and the Laws 
Thereon,”’ by W.E. Snelling, 10s. ‘* Zooms and Spins, 
by * Rafbird,”’ 2%. 6d. “ The Origin of the Forms of 
the Earth and Planete,” in French, by M. Emile 
Belot, 10s. ‘‘ Spring Time Essays,” by Sir Francs . 
Darwin, F.R S., 6s. “The Law of Checkweighing, 
by J. H. Cockburn, 5s. ‘Factory Management 
Wastes,” by James F. Whiteford, 5s. ‘* Examples 
in Heat and Heat Engines,” by T. Peel, M.A., 3e. 
“Tae Housing Problem: Its Growth, Legislation, 
and Procedure,” by John J. Clark, M.A., F.S.8., 158. 
“ Aviation,” by Benjamin M. Carmina, 5s. “‘ es- 
tic Architecture in Australia,” with 47 plates, 10s. 
“ Electrical and Other Engineering Contracts,” -bY 
W. S. Kennedy, LL.B., Barrister-at-Law, 5s. “Coal 
Mining and the Coal Miner,” by H. F. Bulman, witb 
many illustrations, 334 PP 10s. “ Metals in Air- 
craft Construction,” by Wilfred Hamby, Ss. “ Man 
and His Buildings,” by T. $. Atlee, A.R.I.B.A., 8 
plea/for the revival|of the Guild spirit of the pest. 


+ 
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ASTRONOMICAL NOTES FOR 
NOVEMBER, 1921. 


The Sun. 
g At Greenwich Mean Noon. 
A 
E Souths | 
t isht | 
© PE A pe | Declina- | Sidereal 
2 | sion. | tion, Time. 
A | 
“Th, DLA. aN. a 8 og S h. m. 8. 
1/11 43 41.4 |l4 24361421 69.) 14 40 55.1 
6/11 43 43.3 |14 44 2115 54 35 „ | 16 037.8 
1144 5.6 |15 42617 21 26 ,,| 15 20 20.6 
141144 48.7 115 24 5218 40 48 „| 1540 3.4 
21| 11 45 52.9 |15 45 39/19 51 54 , | 16 59 46.2 
1147 17.6 |16 64720 53 58 ,, | 1619 29.0 
1/1149 1.2 16 39 11.7 


16 28 13/21 46 16 ,, 


The defect of the quantity in the 
second column from 12 hours is called the 
Equation of Time, and is the interval to 
be subtracted from the time shown by a 
sundial to find the corresponding time by 
a clock which is keeping local Mean 


Time. The equation of time has its greatest 


value during this year on November 3rd. 


Nov. 1...Sun rises (Greenwich)... 6h. 54m. 
sets Re 4h. 32m- 
30...Sun rises T Th. 43m, 
setc - ©... ðh. 54m, 
Elements for Determining Positions on 
the Sun. 


i | | Heliographic Position of 
oy | Position | Centre of Diso. 
Muth. | Angle of | 


Noon. Sun’s Axis. Latitude, Longitude. 
, 1/365. 4 i6 N. | 265 38 
¢|2340,,; 3 4.,, 199 43 
1 } 22 315; a oe 133 48 
| 2111,,/ 2 36 ,, 67 53 
21;1940,, | 1-59 ,, 1 58 
38 | 1759, | 1 22 ;, 296 4 
tiie 9,, | 0 45 o 230 11 
Š The Moon. 
First Quarter .. Nov. 7 .. 3h. 53.8m. p.m. 
Full Moon .... 15.. lh. 39.11m. 


39 o> 


22 .. llh. 41.0m. am- 
29 .. lh. 25.7m. p.m. 


The Moon will be in Apogee at 6 o'eloek in 
the morning of November 8, and in Perigee 
atl0 o'clock in the morning of November 21. 
The distances between the centres of Moon 
and Earth will be 251,200 miles, and 
29,900 miles respectively. 

The Greatest Declination of the Moon 
will be 18° 32’ S. in the afternoon of the 
srd, 18° 35’ N. in the evening of the 17th, 
and 18° 37’ N. at midnight of the 30th. 

The Mean Longitude of the Moon’s 
Ascending Node will be 196° on No- 


Last Quarter .. 
New Moon .... 


79 


vember 17. 
7 | 
Sate. Souths | Longitude f 
pages) at | of Libration 
ASS w0 | Green- |Terminator| (midnight). 
ASZ wich. | at Transit. 
. | h. m. 
IATER p.m. | ° Sun, 9 o 
| l: 15} 1 6.3 75.7W. R. 5.5 W.15.0 S. 
i 6 65| 516.8 12.6 W. R. 2.2 W.16.4 S. 
| ù 115| 855.2 50.1 E. R. 3.8 EJL3 S. 
| am. 
| 6 16.5 | 0 10.4 ,79.7W. S. 4.3 B./5.5N. 
AL 205 | 451.7 16.6 W. S. (0.5 W.15.4 N. 
7 % 265) 91091464 E. . [4.3 W.11.8 S. 
pm. | gQ 
1 19] 1 31.6 170.4W. R. 4.0 W.Í6.6 S 


The Moon will be in Conjunotion with 


S.a | Greenwich | 
— | ee | Mean] "Sin be 
AY Time, 
h. m, = j 
Uranus ...... 9 {147 pm) 4 30 8. 
Neptune...... 21 |257 ,, 4 4 ,, 
Saturn ...... 25 |249 am. 3 25 N. 
Mars e.s... 25 12 43 p.m. 1 56 ,, 
Jupiter ...... 25 1146 ,, 1 43 ,, 
Venus........ 28 | 22tam.; 1 25 SBS. 
Mercury...... 28 | 556 ,, 1 2l ,, 
The figures in the last column are 
the: distances between the centres of 


the Moon and Planet as they would be 
seen from the centre of the Earth; they 
require a correction for parallax to apply 
to any particular place. The Moon 
is lowered in the sky by parallax by 
about a degree when near the horizon, and 
by half that amount when at altitude 60°. 
| The Planeta. 

The diagram below, which shows the 
movements of the Planets in their orbits 
during November, is similar to those given 
in previous months. The four inner orbits 
are drawn to scale, and to visualise the 


* ARIES 


PISCES | 


outer orbits in correct. proportion to these 
it is to be remembered that the mean dis- 
tances of the outer planets from tho Sun 
are: Jupiter, 5.2; Saturn, 9.5; Uranus, 
19.2; and Neptune, 30.1, the mean distance 
of the Earth being taken as unity. 

The usual brilliance of the Navember 
morning sky is added to this year by the 
appearance of the three major planets— Mars, 
Jupiter, and Saturn all moving direct in 
the constellation Virgo, and rising about 
3 o'clock in the middle of the month, 
whilst Venus, which is farther East than 
these, and moves from Virgo into Libra, 
rises about half-past 4 at the beginning and 
about 6 o’clock at the end. Mercury is also 
a Morning Star,and Neptune is on the 
meridian in the early morning, so there are 
therefore six planets above the horizon in 
the hour before sunrise. | A 

Saturn is moving between 8 and y. Vir- 
ginis, Jupiter in the neighbourhood of y. 
The latter is in conjunction with that star, 
and nearly 2 degrees south of it, in the morn- 
ing of the 12th. Mars, moving more rapidly 
than its neighbours from g to 0 of the 
constellation during November, will be in 
conjunction with Saturn. in the morning of 
the 14th (Mars 0° 53’ S.) and with Jupiter 
before midnight of the 26th (Mars 10' N.). 
The magnitude of Mars, which is brighten- 
ing slowly, is about + 1.9. Its angular 
diameter increases from 4’.1 to 4".6. The 
magnitude of Jupiter is — 1.3 at the 
beginning of the month and — 1.4 at the 
end (the angular measure of the Polar 
diameter increases from 29*.35 to 50’.8). The 


magnitude of Saturn is + 1.2 throughout 
-| November, and this planet is therefore 


eel about as bright-as Spica, which is not far 


‘ 
= i 
+ b ; 


away. The upper side of Saturn’s ring 
system is now visible, the latitude of the 
Earth and Sun seen from Saturn being both 
North, but the minor)axis of the outer ring 
is less than 4", so that it is not specially 
“ open.” 

Uranus, in the constellation Aquarius, is 
still to be observed throughout the evening, 
as is shown by the transit ephemeris. This 
planet is stationary on the 15th. Neptune 
will also be at a stationary point during the 
month (on November 18), when its position 
will be 9h. 13m. 52s., Dec. 16° 8.9°N. On 
the 30th R.A. 9h. 13m. 43s., Dec. 16° 9'8 N, 


Mercury 

will be at Greatest Elongation (19° 26’ W.) 
on November 16th. lt will then be at the 
boundary between the constellations Virgo 
and Libra and will rise two hours before the 
Sun. There will therefore be an opportunity 
of seeing this planet with the naked eye 
about that date, perhaps until the end of 
the month, aud since it is near to Venus the 
proximity may be a help in picking up the 
object. At 6 o’clock on November 16th, 
Mercury will be about a degree to the left of 
Venus and at about the same altitude, which 
will then be 5°. At 6h. 30m. on the 27th, 
Mercury will be about a degree below the 
brighter planet, but still to the left by about 
the same amount as at the earlier date. 


| 
| 


oz Right | Declina- Souths | Rises 
#8 peony tion, Greenwich.| 2 ™ 
h. m. ò l ie m. hm. 
1 | 14150 13 46.5 S.|11 34.la.m.| 6 44 
6 | 13 58.4 10 41.4 ,, |10 57.9 ,, 5 51. 
11 | 13 57.6 | 9 42.4 ,, {10 37.5 ,, 5 30 
16 | 1411.2 10 43.4 ,, |10 31.3 ,, 5 22 
21 | 14 33.5 12 50.8 ,, |10 33.9 ,, 5 36 
26 | 15 0.4 (15 22.0 ,, |10 41.1 ,, 5 58 
1| 15 29.8 17 52.3 ,, |10 50.8 ,, 6 21 
Venus. a 


As stated in.a previous paragraph, this 
planet is a Morning Star not very far from 
Jupiter and Saturn at the beginning and 
near to Mercury at the end of the month. 
It is moving towards Superior Conjunction, 
at which it will arrive next February, so that 
its distance from the Earth is increasing, 
and its angular diameter diminishes from 
11".2 to 10’.1 in November. The planet is 
now gibbous, and the fraction of the diameter 
illuminated increases from 0.91 to 0.96. 
Its stellar magnitude remains at — 3.4. 


ee 


og Right | Declina- | a | Rises 
£2 Ascension. tion. | Greenwich, a.m. 
ht, -Mm b 7 h. y. | h.m. 
l | 12 55.9 | 4 13.2 S. |10 15.2a.m.| 4 32 
6 | 13 18.9 6 36.1 , |10 18.6 ,, | 448 
Ll | 13 42.5 | 8 55.9 „110 22.2 p| 5 4 
16 HAF 3.9) HE ILO 5; 120 26:1. =. 5 19 
21 | 14 30.0 1519.8 ,,{|10 30.5 ,, 5 35 
26 | 14 54.5 15 20.5 10 35.5 ,, | 551 
1 p ais 29.5 (I7 22.4 110405216 7 
o Uranus. g Sets 
i | am. 
| h. m. ae 'h. m. bh. m. 
l 2231.5 | 10 7.38. 7 49.4pm.] 1 O 
ll: 22 31.2 | 10 8.6,, | T OT 0 20 
21 2231.5 į 10 8.0, ; 6 30.4 ,, ; 11 41 
l :22 31.6 | 10 5.5,, | 551.4, 11 3 


A : Vesta. 
This minor planet (magnitude 7.0) will be 
in Opposition on November 11 :— 
R 


A. Dec. log. r. log. A, 
Date. h. m. Tar 
Nov. 2 317.6 7 58N 0.409 — > 
» 10 3 95 7 35, — 0196 
» 18 3 13 7 18, — 0.20C 
peig dae g ia 
Dec 2 e ? ary ° 2 
J a2 21424) 2720 o 2408 — 
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Gaeenwich Mean Time of Occultation of Fixed Stars by the Moon as seen at Greenwich. 


ai Š EPER gaji. 
ne 3 Disappear-| Moon’s a8 S % Reappear- | Moon’s |= 6 HS 
ao Star, & | ance, | Limb. |S". 28| * ance, Limb. |2™ (3 
as 8 | Pe le = a 
A < g qAZ\< 
bh., m.. e |o |h m o | o 
3 Washington 1153..]6.6 | 6 19 p.m.| Dark |135 |106 ee C ia Ope 
10 |Washington 1567..|6.6 | 4 50 ,, Dark | 104 {135 on ae 
10 {13 Piscium ...... 6.41719 ,, Dark |357| 7} 7 50 p. m. Bright 313 |317 
10 |14 Piscium ...... 5.9 |810 ,, Dark |102 |102 } 9 15 Bright |207 |195 
13 188 Piscium ...... 6.210 5a.m.! Dark | 130 103 | 0 42 a an Bright {191 |160 
19 |B.D. + 162 1363 ..| 6.0 | 6 45 a.m.| Bright |123 | 85; 7 43 ,, Dark |260 i219 
20 JA? Cancri ......0. 5.5 |10 31 p.m.| Bright | 79 {118 | 11 24p.m.; Dark |300 |340 
21 |60 Oancri........ 5.7 | 5 16 a.m.| Bright ee 135 | 6 18 a.m.) Dark |259 |239 
22 (B.D. + 9° 2226 ..| 6.7 s% | oe .]| 0 15: -,, Dark |313 |352 
25 |B.D. — 32% 3298 ..|6.2 | 2 48 ,, Dark {285 |323 
25 |B.D. — 4° 3296..../6.3 | 3 45 a.m. Bright 134 |170 | 4 43 i Dark |270 |302 
Jupiter’s Satellites. C uere Satellites, i aaiae of Transit at Greenwich ai Mean Time of Transit at Greenwich of 
, | ; eee Polar STATAS | a ad Olose Polar Stars. 
2 tódi Siég 
om Co) | kim 
Pme, i 3 8 5| p : E E BE 39 H.Cephei U.C.| Polaris U.C. 
3 |f| e iag Day R.A. 23h. 28m. | R.A. 1h. 34m. 
u | n ; Dec. 86° 53’ Dec. 88° 53’. 
$: h. m.} ' ‘a d. h. m. SoD Mag: 5.6, Mag. 2.1. 
4 31 ITr. ‘16 2 48 TjKe 
: h.m. 6. h.m. s. 
3 5 40| IIi/Ec Di— 5 52| IfOc. R : 
5 4 53| Tite. E18 5 15| ryjec D] Nev 3°} 8 45 37-5 pm. 10 51 28.0 pm. 
7 6 26 I&c. Di — 6 17] IV Ec. R| ” 97 7"! 727 30 9 32 435 ” 
8 4 18 IiTr. I 21 4 36 IIc. R Dec 1 at 6 47 40.3 n 8 53 18.9 ” 
— 6 31| Ite. Ela2 3 44| 1N|Tr. I}~° | wae ia aera 
9 3 53 0c. Ri — 6 19} IHjTr. E 
4 59] IITr. Ij, 24 58 Iitr. E 
is 6 17 ie. 30 66 34 Ec. D Approximate times of some of the 


of Jupiter’s IVth Satellite on the morning 
of November 18. This is the last eclipse of 
the series, for J.1V will not be again in 
the shadow for about three years. A pre- 
cise observation of the times would be 
valuable. 


Mean Time of Transit at Greenwich 
of Twenty-five Fixed Stars on the 
Morata of November 1 and December 1, 


Time of Transit 

Stee, |Mag.| R.A.|| Deo a 

Nov.1. | S 
as ee ia 

bh. mijo y h.m. 8. | 8. 
Altair 0.9 119 46|| 8 40 N.| 5 5 12.915 2 
a Cygni ..| 1.3 |20 38/45 ON.) 556 562.8154.8 
ß Aquarii. 3.1 121 271| 5 55 S.| 6 45 25.5/27,8 
a Aquarii .| 3.2 |22 1| 0 42 S.| 7 19 39.6 419 
č Pegasi ..| 3.6 |22 37/10 25 N.| 7 55 21.6 23.9 
Fomalha’t! 1.3 |22 53/30 2 S.| 811 5.1) 7.3 
B Pegasi.. | Var. |23 027 40 N.| 8 17 43.5/45.7 
Markab ..| 2.6 123 0114 47 N.| 8 18 36.1/58.4 
y Piscium| 3.9 {23 13|| 2 5L N.| 8 30 48.8/51.2 
x Piscium.| 4.9 123 22|} 0 50 N.| 8 40 36.0/58.4 
ı Piscium.| 4.3 123 35|| 5 12 N.| 8 53 34.2|36.6 
a Androm.| 2.2 |0 4/128 40 N.| 921 54.9/57.3 
+ Pegasi..| 2,9 ,| 0 9/14 45 N.| 9 26 45.8/48.2 
Androm.} 3.5 | 0 35/30 26 N.| 9 52 38.1/40.5 
B Androm,| 2.4 | 1 5/35 12 N./10 22 45.7/48.2 
4 Piscium.| 3.7 | 1 27/14 57 N.|10 44 38.5/41.2 
f Arietis..} 2.7 | 1 50/20 26 N./11 7 36.1/58.8 
y Androm.| 2.3 | 1 59/41 57 N.j11 16 21.9 24.6 
a ae 2212 2/23 6N./1120 0.8) 3.6 
y Coeti....| 3.6 | 2 39| 2 54 N.j11 56 23.7/26.5 
a Ceti....| 2.8 | 2 58] 3 47 N.|12*15 17.220.1 
e Eridani| 3.8 | 3 29] 9 43 S.|12*46 15.3:18.3 
Alcyone..| 3.0 | 3 42233 52 N.|12*59 48.7 51.7 
y Tauri ..| 3.9 | 4 1515 26 N. 13*32 13.6/16.8 
Aldebaran.| 1.1 | 4 3116 21 N.| 1°48 16.4/19.6 


"After midnight of November 1. 
B Pegasi. , Mag. 2.2 — 2.7. 

The complete interval between the times 
in the last two columns is about Lh. 57m. Sis. 
decreasing. 

Local mean time of transit at a place 
other than Greenwich. Transit at Greenwich 
— 9.83 x longitude in hours if West of 
Greenwich; + if East. 


ae | : minima of Algol (8 Persei, R.A. 3h. 3m., 
ao Dee. 40° 39’, N.) that will happen in 
Attention is specially called to the Eclipse | November are: 1d 10h. p.m. ; 4d. 7h. p.m. ; 


(cn a I IC I I ETD 


7d. 4h. p.m.; 16d. 6h. a.m.; 19d. 3b. a.m. ; 
21 days midnight, 24d. 9h..p.m. 
Shooting Stars. 
As must be well known, the Leonid 


meteors and the Andromedids or Bielids are. 
The dates when| 


expected in November. 
the first-named stream may be seen are 
given as the l3th to 15th, but last year 
observers watched from the llth to the 
18th, and saw meteors on each night, of 
which some, but not a large proportion, 
were Leonids. The radiant point was well 
defined at 150°, + 22°. Mr. Denning re- 
marks (Observatory, 1920, Dec.) that the 
parent comet of this stream (Tempel, 1866, 
J.) is now not far from Aphelion, being on 
its return journey to the Sun, and situated 
between the orbits of Saturn and Uranus. 
But it is believed that meteors are distri- 
buted completely round the ellipse, so that 
some are seen each year. 
whose radiant point is at 25°, + 43°, are 
expected on the nights November 17—23. 
Other streams of the month are the «e Per- 
seids, radiant 61°, + 35°, that may be seen 
on November 5, He the e Taurids, radiant 
64°, + 22°, on the 14th to 25th. There are 
other radiant points in Taurus from which 
showers were seen in the first week of 
November of last year, the most con- 
spicuous being one from a radiant at about 
59°, + 12°, which supplied a number of fine 
meteors. 
ooe-<——__— 

Electric Cannon.—A_ French engineer, 
Fauchon-Villeplee, has worked out a new 
type of electric cannon which is described 
in Revue Générale de l Electricité. The basic 
principle of the new gun is the fact that a 
current-carrying movable conductor will 
travel across a strong magnetic field. The 
author built during the war a model of such a 
gun, which shot a 50-gramme projectile at a 
muzzle velocity of 200 metres, piercing easily 
a large hardwood block. The author directs 
attention to the fact that because the gun 
windings are used for only a fraction of a 
second, enormous amounts of current may be 
used—of the order of 100,000 ampéres ‘and 
over—and supplied by a flywheel dynamo or'a 
storage battery. 


The Bielids,,. 


MORE SUMMER TIME FALLACIES. 

Readers who have seen some of the re- 
plies to Dr. Benjamin Moore’s article in 
the Times, part of. which we quoted on 
p. 130 of our issue of the 7th instant, 
must have been struck by the absence of 
the least vestige of common sense in most 
of them. 


18th instant, Dr. Moore replies to some 
of his critics, and points out that the 
object of his previous article was to point 
out that not only do we suffer the tem- 
porary ill-effects of the onset and restora- 
tion of time, but that throughout the 


‘period we stand in a different relation to 


the Sun. 

“ This,” concludes Dr. Moore, ‘ “may 
seem trivial to Sir Oliver Lodge, but if 
we increased the effect and shifted the 
clock by six hours instead of one Sir 
Oliver might find himself in, another 
world. The main plea for summer time 
is daylight saving. Think for a moment 
sos sss how far this holds. Even when the clock 
is shifted in spring there is plenty of day- 
light then as the Say’ s work is begun for 
the majority of workers. It is strange 
that it should be the earliest- workers who 
most object to summer time. In a fort- 
night after this there is plenty of light 
for even the earliest workers, and then for 
about four or five months we have dis- 
turbed all our habits and are suddenly 
plunged into the darkness of winter. As. 
Mr. Cary Gilson points out, in this play- 
ing with the clock we proceed in a stupid 
fashion. If there is any excuse for moving 
the clock on in spring there isan equal 
one for putting it back in autumn. 
Finally, I am in full agreement with Sir 
Herbert Stephen that summer time is a 
foolish coercion, and as a lover of freedom 
I object to it amongst many other 
coercions from which at the present time 
we suffer.” 


—ee 
SCIENTIFIC S SOCIETIES, 


THE DEVELOPMENT OF MARINE 
PROPULSION. 


Before a large audience, at the opening 
meeting of the autumn session of the Bar- 
row and District Association of Engineers, 
the new president, Mr. J. Callander, 
M.I.Mech.E., M.I.N.A., delivered an 
address on “ The Development of Marine 
Propulsion as Affected by the Introduc- 
tion of the Turbine.” 

Mr. Callander said that turbines had 
been used on land driving generators for 
many years before they were introduced 
into ships. In these cases the generators 
could be run at the comparatively high 
revolutions necessary for reasonable steam 
economy in the turbine, and a fairly satis- 
factory combination was the result. Wher 
turbines came to be applied to ship pro- 
pulsion there were many difficulties to be 
faced. , 

In order to arrive at a turbine which 
is economical in steam consumption, it is 
necessary thaf the speed of the blades 
should be high. . 

The efficiency of the propeller was of 
equal importance to that of the turbine, 
and, unfortunately, to be efficient it must 
be run at low revolutions. The only way 
out was to adopt a compromise, and to 
fix on revolutions which were too high for 
the propeller andy too low for the turbine, 
the penalty being that the efficiency of 
each suffered. 


In a second article in the Times of the | 
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After carefully tracing the development 
of marine turbines up to the adoption of 
wheel gearing, Mr. Callander said that 
rų single-reduction gearing had been intro- 
` duced into all naval vessels, and had 
| proved an unqualified success. These 
* vessels being of high speed, comparatively 
| high revolutions. of the propeller could 
be adopted without sacrificing propeller 
| ficiency, and the desired turbine blade 
t speed could be obtained with single-reduc- 
; ‘aon gearing. The reduction ratio in 
"| practice worked out at about 26 to 1. 

.. In the cargo tramp the revolutions 
.' should be kept down to 70 to 80 per 
minute. The ratio quoted was too low to 
“+ obtain the requisite blade speed to secure 
“i the highest economy in steam consump- 
tion. The natural development was to 
f adopt two stages of reduction, i.e., the 
“| present-day arrangement known as double- 
“| weduction gearing. 
: With, double-reduction gearing, while 
retaining the ordinary propeller speeds, 
we now get turbine revolutions of 4,000 
and over; and with a turbine of a quite 
moderate diameter of rotor we get for the 
first time a peripheral speed of blades 
which 18 high enough to give economics 
+ equal to those realised in land practice. 
ài Turbines are now running at speeds of 
| 

i 

i 

| 


600 to 700 ft. per second. The high speed 
~ ‘Of revolution has very much reduced all 
the dimensions, notably the diameter. 

Having attained a blade speed equal to 
that used in land practice, the search for 
further economy turned to the tempera- 
ture range of the turbine. Increase of 
efficiency can be obtained by raising the 
initial or by lowering the final tempera- 
ture. Superheating is being generally 
adopted in present-day practice. With 
turbines there are no actual rubbing parts 
in the path of the steam; superheat is 
therefore easily dealt with without the 
introduction of lubricating oil. 

The turbine scores heavily over the 

' Teiprocating engine in respect to final 
temperature. Work can be profitably 
extracted from the steam down to the 

| lowest vacuum obtainable. 

l ås regards the mechanical details of 
reduction’ gearing there have been some 
ærious failures. Against these failures 
the gearing was quite successful at full 
power in other ships. In some cases the 
trouble has been metallurgical—unsuit- 
able materials have been used for the 
Pinions. Most of the failures have been 
traced to defective workmanship or, what 
1s the samo thing, a want of appreciation 
of the degree of accuracy demanded. 

In new gears it is not unusual to find 
the phenomenon known as pitting or 
flaking—small circular craters distributed 
along the teeth in the neighbourhood of 
the pitch line. The occurrence of these is 
considered to be due to the fact that the 
teeth—however well cut—have small 
raised portions which, while they exist, 
take the whole load. The pressure per 
Quare inch on these is so high that the 
material 'is crushed, and the piece drops 
‘ut. As these high portions are removed 
more and more of the remaining surface 
‘Comes into use, and the pitting gradually 
eases to extend. In practice the pitting 
appears to cease after about 1,000 hours’ 
running. 

Two other methods of sveed reduction 

for comment—namely., electrical and 
hydraulic transmission. With electrical 
transmission the turbine may be run at 
l speed under all conditions and left in 
arge of the governor. The reduction 
Tatio can be varied indefinitely. In war- 
hips, where a high power is installed, 
and the ship is run for 90 per cent. of its 

e at 10 per cent.. or even 5 per cent.. of 

power, the advantage is substantial. 
the mercantile marine the time which 
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a ship is under weigh at anything but full 
power is negligible, and the advantage 
claimed has little foundation. As against 
this the weight and cost of the installation 
js increased and, above all, the trans- 
mission efficiency 1s only about 88 per 
cent. 

The hydraulic transmitter as developed 
by Dr. Fottinger suffers on two counts: 
the ratio of reduction is limited to about 
6 to 1. The transmission efficiency falls 
as the reduction ratio is increased, and at 
6 to 1 is about 92 per cent. . 

Both electric and hydraulic transmis 
sion render reversing possible without the 
installation of an astern turbine, and give 
higher astern power than is usual when a 
separate turbine is used. The superior 


efficiency of mechanical gearing, however. 


overshadows all other jadvantages, and 
the system is pre-eminent for all but 
special cases. 

The Michell thrust block has been intro- 
duced and developed entirely in the tur- 
bine period. It is perhaps not too much to 


‘say that the extremely high powers in use 


to-day have only been made possible by its 
use. In the days of the multi-collar thrust 
block, where a power of 15,000 s.h.p. was 
transmitted through one shaft, we had a 
block with about 20 collars and about 15 ft. 
long. With the Michell block the thrust 


from a shaft transmitting 40,000 s.h.p. 


can now be taken up on a single collar. 
The fundamental principle of the Michell 
block is that the thrust surface is made 
up of a number of pads arranged round 
the collar, each resting on a pivot at the 
back. Each rubbing face is free to take 
up a slight angle to the face of. the collar 
on the shaft. The whole runs in an oil 
bath, and as the shaft revolves oil is 
entrained between the shaft collar and 
the face of the pad. The oil enters in 
the shape of a fine wedge and will sup- 
port extremely high pressures in ‘this 
form. The total thrust is taken up by 
the oil film, and no actual contact takes 
pe between the collar and the thrust 
ads. 

i The reaction turbine is slightly more 
economical than the impulse forms, and 
it will retain its original consumption 
indefinitely. 

It may be said that the advance in tur- 
bine propulsion has been made up of a 
series of small improvements, each add- 
ing its quota of increased efficiency. An 
exception to this statement should be 
made for the introduction of gearing 
which must be considerea of a funda- 
mental nature. 

It may be taken that the turbine in- 
stallation of to-day, when compared with 
reciprocating machinery of similar shaft 
horse-power, has brought about a reduc- 
tion of fuel consumption of 25 to 30 per 
cent. 

A number of slides illustrating turbine 
development were shown at the close of 
the address. 


WEIR AT THE BRITISH 


LORD 
ENGINEERS’ ASSOCIATION ON 
UNEMPLOYMENT. : 


On the same day last week that Mr. 
Lloyd George gave the House of Commons 
the dismals with his inexpedient and in- 
effective proposals for the restoration of 
British trade and the cure of unemploy- 
ment by more doles and more levies on 
employers and workmen, Lord Weir made 
a striking speech at the Conference of the 
British Engineers’ Assvciation at the Hotel 
Victoria. 

Lord Weir said the two chief factors to 
which he wished to call attention were 
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that countries who were able to buy were 
not buying from us, and that because our 
prices were regarded as artificially high, 
customers were restricting and postponing 
their demands. What was the character of 
the statesmanship which concentrated the 
efforts of British brains on credit schemes, 
financial measures, and relief work, and 
ignored entirely the lessons of our own 
trade returns? Which was the best states- 
manship—to grant British credit or 
guarantees of credit to a foreign country, 
or even to a British Colony, to enable it 
to purchase from Glasgow a huge bridge 
which would be built of imported steel, or 
to tell the British steel maker and his 
workers that these guarantees would be 
withheld until the -steel maker and his 
workers could arrange betvgen themselves 
to produce that steel at home and give the 
necessary employment? He wanted a pro- 
gramme not to relieve unemployment, but 
to provide employment. 


PurRBLIND Poticy. 


The Labour Party asked the Government 
to provide ‘‘ work or maintenance.” Apart 
from the fallacy that a Government could 
never carry the community on its back, in 
distinction to the real truth that the com- 
munity carries the Government, the sug- 
gestion would mean, for example, that 
there would be local schemes of relief in 
Lanark giving unproductive and inefficient 
employment to miners, ironworkers, and 
labourers, working alongside closed pijs 
and ironworks, while Glasgow harbour 
would be filled with vessels bringing in 
foreign iron smelted with foreign coal. 
That was the type of ineffectual and pur- 


blind policy likely to emerge from the man- 


ner in which one heard that the Govern- 
ment proposed to deal with the situation. 
The main question was one of costs of pro- 
duction in different countries. Apart from 
wage rates, wage costs were inflated to-day 
by unjustifiable working conditions due to 
the trade union pressure of the last few 
years. Few had yet realised the true inci- 
dence of the shorter working week on cost 
and prices. He estimated the increase i 

cost of British products last year due to 
the shortened work at over £200,000,000. 
The experiment had been a failure. Out- 
put had not increased, but had gone down 
approximately in proportion to the hours. 
To reduce costs in a normal year by 
£200,000,000 without affecting weekly 
earnings would be the most effective help 
that could be given to our industries 
to-day. Miners’ wages would remain low 
until the hours were increased, and not till 
then would the blast furnaces be able to 
start and give employment. 


WAGE Costs. 


He regretted that reductions in wage 
rates were chosen as the first step towards 
cost reduction. If the abolition of restric- 
tive conditions were now discussed with 
the trade unions in a spirit of frankness, 
and an agreement was reached, any further 
wage reductions should be viewed in asso- 
ciation with the cost of living, subject to 
the possibility of drastic economic diffi- 
culties intervening. He suggested that 
they should advise the Prime Minister to 
concentrate on restoring vitality to their 
industry by reduction on cost, and that 
this could best be secured by a revision of 
some of the working conditions in the first 
instance, and by wage reductions only as a 
last resort. Labour looked to the Govern- 
ment to revive trade. No Government 
could do it. They should tell the Prime 
Minister what they honestly believed to be 
necessary, and ask him to ee poe 
men of the country b ng them the 
truth. Our workers had never yet failed 
in judgment on_bigy issues straightly put 
before, them. 
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SOCIETIES UNITE. 


LAMBETH FrErD CLUB AND MORLEY 
COLLEGE SCIENTIFIC SOCIETY. 


For fifty years the Lambeth Field Club 
has passed ` through alternations of 
strength and weakness, or rather strength 
and less strength, necessitating its re- 
moval from its late somewhat confined 
and obscure quarters to its new abode at 
Morley College, Waterloo Road. With 
a view to celebrating its approaching 
jubilee and adding to its strength and 
usefulness, it has amalgamated with 
the Scientific Society of Morley College. 
If the success of the inaugural meeting 
held last Saturday week may be taken 
as a criterion of future progress, it may 
be very safely predicted that before long 
South London will be proud to possess 
and avail itself of the uses of a scientific 
unit of great value to the intellectual, 
social, and sanitary progress of the com- 
munity. — 


In a brief inaugural address the Presi- 
dent (Dr. Tierney) announced that the 
aims and objects of the society were to 
encourage the study of natural history 
and to. aid the advancement of science 
by co-operation. He pointed out the value 
to the community of an energetic local 
scientific society where workers with 
hand and brain ‘should find a common 
ground to meet together to consider and 
discuss the advancement of science and 
human progress, and said that it had 
been truly observed that artisans to-day 
have quite as much leisure as members 
of the professional classes, and science 
can assist in encouraging the worthy 

- employment of it. 

He drew attention to the necessity of 
encouraging the public to take an intelli- 
gent interest in the application of ascer- 
tained knowledge, and mentioned the 
recent plague of mosquitoes at Brixton 
and Streatham as evidence of this neces- 
sity. Had those good people of Brixton, 
he observed, who were so distressed and 
bitten by the mosquitoes inquired of the 
secretary of this society what to do, they 
would have readily received all the prac- 
tical instruction in mosquitc investiga- 
tion and control that they needed. 

_In conclusion, Dr. Tierney drew atten- 
tion to the debt which modern science 
and civilisation owed to the independent 
worker, often of humble origin and very 
humble means. It was to help and en- 
courage individual workers. that this 
society was inaugurated, and he hoped 
that by co-operation and support it 
would attain that distinction which a 
society of scientific workers merited, and 
also the respect it deserved. 

Mr. A. W. Nott, moving a vote of 
thanks to the many helpers, exhibitors 
and artistes contributing so largely to 
the success of the evening, was very re- 
miniscent of his association with the 
early history of scientific societies in 
South London. 

The Secretary, Mr. William Rivers, of 
8, Lorne Road, Brixton, S.W.9, con- 
cluded the business of the meeting. with 
a vote of thanks to the college council for 
the whole-hearted welcome and unstint- 
ing help given to the club. 

A number of interesting exhibits were 
- shown and demonstrations given. 

The annual subscription is 5s.; stu- 
dents 2s. 6d. One life payment of two 
guineas may be substituted for the 
annual subscription. We are sure many 
of our readers will find advantage by 
joining. 


a 
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Taylor’s Comet, 1916 I., which will be at 
perihelion in June, 1922, but may pos- 
sibly be seen at the present time, is 
continued into December for the use of 


relative to the observer. 
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SCIENTIFIC NEWS. 


The following search ephemeris for 


Southern observers :— 


Date. R.A. Deo 
h. m. S.. <3 
Nov. 2.... 0224 .... 21 438., 
„ 10.... 018.1 .... 21 28,, 
» 18.... 015.5 .... 20 54,, 
» 26... 014.7 ~.. 20 5, 
Dec. 4.... 0158 .... 19 2, 
yy 12e... O18.7 .... 1747, 


» 20.... 023.2 ... 


Sir Frank Dyson (Astronomer-Royal) 
has selected Mr. H. Spencer Jones and 
Mr, P. J. M. Melotte as the expedition 
party from Greenwich Observatory to 
observe the total eclipse of the Sun on 
September 20 next year. Astronomers 
have a choice of four stations at which 
to set up their instruments for this 
eclipse: — Bandidu, in the Maidive 
Islands; Christmas Island ; Cunnamulla, 
in Queensland ; and ,Wollal, in Western 
Australia. The last-mentioned station is 
the best, as giving the longest totality 
(5 min, 18 sec.), but the probability is 
that either the Maldive Islands (dura- 
tion of totality, 4 min. 10 sec.) or Christ- 
mas Island (totality, 3 min. 42 sec.) will 
be selected. 

Viscount Haldane, at the Working 
Men's College, St. Pancras, last, Satur- 
day, said that it was a great mistake to 
believe that Relativity meant only what 
Einstein had told them. Einstein dealt 
with. measurement and shape in space 
and time, but that was merély a little 
bit of the subject. There was no intelli- 
gible meaning to be given to absolute 
measurement in space. Everything was 
As an example, 
a man walking along the corridor of a 
train might say he was moving at three 
feet a second. If he remembered that his 
train was travelling at sixty miles an 
hour, he probably did not remember that 
the world was travelling round the Sun 
at eighteen miles a second, and that the 
whole solar system was travelling 
through space. Measurement, speed, 
time, were all relative to the position of 
the observer. Things were not what they 
were apart from being thought about— 
interpretation entered into the very char- 
acter of realities. 


The National Maritime Club, which 
and mates in the Merchant Service, and 
is hidden away in a narrow street behind 
Fenchurch Street Station, treasures 
among its possessions a quadrant claimed 
to be that with which Drake circum- 
navigated the world. Hanging in a tri- 
angular glass case on one of the walls of 
the club, the quadrant is an object of 
special interest to members and visitors. 
All who have the necessary skill test its 
qualities and declare, as Captain J. K. 
Widgery, the secretary of the club, does, 
that it is as accurate as any quadrant 
made to-day. With that quadrant he 
could find his way anywhere. The Times 
gave an illustration of the quadrant in its 
issue of Friday last. 


The ingenious manner in which a 
species of bees found in the Balkans pro- 
tect their eggs and food. stores from raids 
by other insects is described in “ Science 
Progress” by Mr. H. Mace. About the 
face of a sunny cliff (he writes) large 
numbers of these bees were flying, which 
at first sight he took to be of the ordi- 
nary British species, which commonly 


banks. 


spection showed 
small grains of e 
each other, forming a kind 
Instead of opening direct into- 
the cliff face, the entrance of the burrow 
was, therefore, at 
looking directly at the cliff face, it was 
the opening, while the 
tion of the tubes caused 
the 
Watching one of those- 
a few courses laid, he- 
saw the bee emerge backwards and pass 
glistening with mois- 
hind feet, 
ition on 
in the- 
ts she appeared 


pattern. 


impossible to see 
| irregular construc 
them to blend 
general surface, 
which had only 


a pellet of earth, 
ture from salivation, to her 
with which she pressed it in pos 
the wall, where it dried instantly 
hot sun. In a few momen 
‘with another pellet, and so on until the- | 
The purpose of these — 
' Mr. 

t these bees 


tube was complete. 
tubes seems quite obvious, 
Mace, when one knows tha 
are much pestered by a species of para- 
sitic other ‘bees which, 


worker 
method of defeating their 
guests. 

At a special meeting of the Court of the: . 
University of Glasgow, 
Mr. Geo. Wm. Osborn 
Malden, Surrey, 
newly founded Jame 
trical Engineering. 
M.Sc., 
Durham, 
partment of Electrical Standards 
Measurements at the 
Laboratory, Teddington. 
D.Sc. of the University of Adelaide, 
degree having been con 
in Adelaide with the 
in 1914. For two years he was head of the 
Electrical Engineering 
Hull Municipal Technical College. 
a Fellow of the Physical Society, 
a Senior Whitworth Scholar. 
to 1909 he was lecturer at t 
Guilds 
College), South Kensington, and fr 
1909 till June, 1921, he held the appoint- 
ment of Assistant-Professor 0 
Engineering at the same college. 


day Life,” by Sir Henry Penson, 
was founded many years ago for masters 
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makes its burrows in old walls and sand- 
On looking closer, however, he- 
was astonished to see, sticking out from 
the cliff face, a number of tubular struc-- 
tures resembling a small water-tap. In- 
them to be built up of 
arth roughly attached to 
of filigree- 


right angles, 


very closely with 


says 


of constructing burrows, deposit their - 
eggs in the nests of the industrious 


and D.Sc. 


Engineering College 


editor of the Radio Review. 


Part II. of “The Economics of Every- 
K.B.E., 


M.A. (Cambridge University Press, 


by many millions of us. Some 


excellent example of retrenchment, an 


learn the one secret that is ever gomg 
to set the people of this country on their’ 


legs again. 


We note with very sincere regret the 
death on. the 17th October, suddenly, at 
a nursing home in London, of Mr. Edward 
John Bevan, of Abington, Watford, 
F.I.C., County Analyst for Middlesex and 
Past President of the Society of Public 
Analysts, in the sixty-fifth year ol his 
age, the beloved brother of Mrs. Blake, 
Derwood, Bushey. The l 
buried at Watford Cemetery on F riday 
last. One of the ablest chemists of his- 
time, and the most amiable and kindly 
of men, his loss will be deplored by 4 
wide circle of friends. 


‘‘Do moths use wireless?” asks Mr. 
S. Leonard Bastin in the Scientific Amer” 


can./ It is said that they do by means of 


a sa e é 
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and,. 


scorning the work 


bees, which take this ingenious 
unwelcome 


held last week, 
Howe, Elmswood, 
was appointed to the 
s Watt Chair of. Elec- 
Mr. Howe is B.Se.,. 
of the University of 
and is at present head of the De- 
and. 
National Physical 
He is Honorary 
the- 
ferred while he was 
British Association: 


Department at. 
He js- 
and was 
From 1905: 
he City and 
(Imperial 
from 


f Electrical 
He 1s- 


As.), 
might be advantageously studied Just now 
of the 
gluttons and gamblers of all classes might 
then, possibly, be led to follow the Kings 


deceased Was — 


eR ba 


2° xe Se, 


| 


: 
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7 
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{| of wireless instruments. 
point is the behaviour of the male as he 


' colloids, 
.; enzymes, nitrogen fixative, radio-activity, 
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electro-magnetic waves of exceedingly 
short wave-length. Probably the most 
sensitive organs that moths possess are 
their antenne. The antennw of the female, 
who is the transmitter, differs in pattern 
from those of the male, who is the re- 
ceiver. This fact agrees with the design 
Another curious 


nears the place where the female is 
stationed. Often he will alight in a very 
uncertain manner, moving his antennee 


, about much in the same way that a wire- 


less operator will swing his direction-find- 
ing frame in order to discover the quarter 
from which the signals are coming. 


A second edition of ‘‘The Popular 


' Chemical Dictionary,” by ©. T. Kingzett, 


E.ILC., F.C.S. (London, Baillière, Tindal 
and Co., 8, Henrietta Street, Covent Gar- 
den, 21s.), is a most welcome enlargement 
‘of a helpful work of reference which two 


years since found its way at once into the 
| front rank of standard: volumes of the 


kind, Mr. Kingzett has now been able to 
include many more natural products and 
manufactured articles, as well as a num- 
ber of subjects of special present-day in- 
terest and importance, such as the hypo- 
thetical ether, atomic structure, catalysis, 
the constitution of matter, 


refractives, etc. Thoroughly revised to 


| date, this compendious encyclopmdia of 


practical chemical information, compre- 


+ hensive in character and accurately scien- 


tific, will not only prove a boon to profes- 
sional chemists, but will be found in- 


;} dispensable by merchants, brokers, and 


all who have to use or deal in chemical, 
Manifactured, and natural commodities, 
and will further most effectively the arts 
and industries of the Empire, and the 
utilisation of the boundless resources on 
which the Empire so largely depends. 
Cambridge University Senate on the 
2th inst. rejected the compromise pro- 
osal for the admission of women to mem- 
ship of the University, the results of 
the voting being as follows :—Grace One 
(matriculation of women, limited in 
status and numbers): For, 694; against, 
Grace Two (titular degrees on 
women by diploma): For, 1,012; against, 
$70. Seventeen months ago the Oxford 
Convocation passed without opposition a 
statute for the matriculation of women 
and their admission to degrees. In De- 
i last the Cambridge Senate 
rejected a similar proposal by 904 votes 
to 712. Later a proposal for incorpora- 
tion of Girton and Newnham Colleges 
mto a University for women was re- 
jected. This was followed by the com- 
Promise scheme embodied in Grace One, 
with the result above. Riotous scenes 
Were caused by undergraduates after the 
announcement of the result of the voting. 


The report of the Southport borough 
meteorologist, Mr. J. Baxendell, for 1920 
states that the dominant feature of the 
weather was an exceptional prevalence of 
winds of a very moist type from the 
southern half of the compass. It was the 
ulest Year on record, and some of the 
Most cloudy months were in the summer. 

e rainfall of the spring quarter far sur- 
passed any experienced during fifty years’ 

“vation, but the total only exceeded 
® normal. by an inch and a quarter. 
sai: Was scarcely a trace of snow. So 
cera foliage and vegetation were con- 
ving the spring was the earliest within 

i b Memory, while a number of trees 

tein full leaf until November 11. The 

dme, o Peraturo of the year was 49.2 
Yan” or ohe degree above the forty-five, 
Mae Tage; the highest temperature 
~~ “grees, and the lowest 19 degrees. The 


~e 
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greatest duration of sunshine on one day 
was 14.9 hours, but the total duration was 
only 1,277 hours, or 279 hours less than a 
twenty years’ local average, and the 


smallest annual value. yet recorded: in 


Southport. The total rainfall amounted 
to 54.08 inches, or 1.24 inches above the 
normal. Rain fell on 209 days, this being 
21 more than usual. The report also in- 
cludes the sunshine and rainfall returns 
from the pe seaside and. other 
towns, which shows that Cromer had 1,601 
hours of sunshine with only 14.2 inches of 
rain, the Yarmouth figures being 1,718 
and 21 respectively. Other sunshine re- 
turns are :—Morecambe, 1,311; Blackpool, 
1,269; Hoylake, 1,354; Douglas, 1,263; 
Rhyl, 1364; Colwyn Bay, 1,381- Llan- 
dudno, 1,391; Aberystwyth, 1,233 ; Tenby, 
1,363; Buxton, 1,198; Harrogate, 888; 
Margate, 1,545; Ramsgate, 1,695; East- 
bourne, 1,783; Bournemouth, 1,564; 
Torquay, 1,592; Manchester, 852 ; London 
(Westminster), 1,242; Birmingham, 985; 
and Cardiff, 1,321. Bidston Observatory 
recorded 1,256 hours. 


—_——_—__— 2» a 
LETTERS TO THE EDITOR. 


LUNAR ECLIPSE OF 1921—OCT. 16. 


{132. Observation was made here under 
fairly favourable conditions. At 7.30 on Sun- 
day evening I proceeded to set up a 23-in. 
“ Secretan ” refractor of excellent quality, 
kindly lent me by a friend.. The air was 
decidedly cold, and at this hour the Ful! Moon 
shone clear, and the nearest star visible 
apparently to the Moon was Aldebaran (a 
Tauri), to the left of our satellite. Turning 
round in the direction of Cygnus, I noticed 
a wisp of cirrus cloud at high altitude. Un- 
fortunately this spread quickly, and from 
7.55 to 8.5 the Moon was only visible through 
the cirrus haze. I could not witness the pen- 
umbral phase at all satisfactorily, as the 
clouds interfered greatly with observation. 
There was a slight break at 8.5, only to be 
clouded over again shortly afterwards, how- 
ever. At 9h. 00m. clouds again predominated 
in the region of the Moon, but a darkening 
effect had spread over the N.E. quadrant 
of the Moon towards Herodotus, which I 
took to be the penumbra. 

Since 9.10 the N.E. limb of the Moor grew 
gradually fainter and fainter, and by 9.15 
had almost disappeared, as seen through my 
instrument. This happened at 45° from the 
N. point towards the E., as predicted in the 
N.A. Inthe case of the lunar eclipse the con- 
tact time is very difficult. to estimate, being 
a gradual phenomenon. But by a series of 
time-readings, and striking an average, I 
estimated the time of first contact with 
umbra-—9.13. As there is a probable error 
of + lm., we may say it was in accordance 
with the predicted time. : 

From thence it was interesting .to watch 
the Earth’s shadow eclipse the various craters 
on the Moon. At 9.45 Copernicus was 
eclipsed, while two minutes later (9.47) I 
watched the eclipse of Eratosthenes and the 
creeping of the shadow along the Apennines. 
and the Hemus Mountains, eclipsing Mene- 
laus at 9.55, and Plinus at 10h. 00m. 

In the meantime more stars were becoming 
visible, and the Moon shone in the centre of 
a beautiful lunar halo, presenting a beautiful 
naked-eye picture. Within the halo were en- 
closed the principal stars of the constellation 
of Aries, to the left of the Moon, and (y) 
Gamma Pegasi to the right. At 10h. 00m. 
the nearest. visible star to the Moon was 
Gamma Arietis. At 10h. 6m., leoking round 
for faint stars, I saw Kappa and Zeta Cassio- 
peie. and six’stars in the Pleiades. 

About this time it was interesting to 
observe the Earth’s shadow approach Tycho, 
and at 10h. 13m. contact was made with 
the E. wall of Tycho, while at 10.15 the 
whole of the crater was eclipsed. Nu Andro- 
mede (near the Great Nebula) was visible to 
the naked eye. 

At 10.25 I observed a meteor of first mag. 
(approx. Aldebaran) shoot from R.A. 


~ 


3h. 30m., Dec. + 20°, to B.A. 4h. 20m., Dec. 
+ 15°. It was quite a flash, and lasted only 
1-5 sec., but relieved the monotony of watch- 
ing. The Milky Way was a beautiful 
spectacle. 

10.53.—Mid-Eclipse. I am as yet unde- 
cided as to what colour to call the obscured 
portion. As seen through the finder of my 
instrument I could not call it coppery, while 
with the naked eye it looked decidedly copper- 
colour, especially the N.E. portion! It is to 
be -hoped that other observers are better 
judges of colour than the present writer. It 
was a sight that will remain imprinted on 
the observational life of the astronomer, the 
beautiful 1-10th of the Moon left. The star 
nearest the Moon visible to me at the greatest 
phase of the eclipse was Omicron Piscium 
(mag. 4°5). The only features I observed on 
the eclipsed portion were the Mare Crisium 
and Proclus, which were visible at and after 
maximum phase. 

After this the order of things reversed. 
The sky grew gradually lighter, and the faint 
stars were lost in the glare. At 11h. 50m. 
this effect was especially noticeable, gradu- 
ally increasing, until half an hour after mid- 
night (12h. 33m.) the Moon reigned supreme 
in all her glory. è 


/ I did not notice any change in lunar 


craters. Perhaps Prof. Pickering’s devotees 
were more successful. 

| | Edgar W. Foster, F.R.A.S§. 
31, Park Street West, Luton, Beds. 


LUNAR ECLIPSE OF OCT. 16, AS SEEN 
FROM SHETLAND. 

[133.}—After several days of stormy weather 
and overcast skies, the wind changed round 
to the North on the Sunday afternoon, and 
the sky cleared, so that the Lunar Eclipse was 
seen under almost perfect conditions. The 
following notes were made during the first 


half of the eclipse :— 


Instruments used were binoculars x 3 and 
a small l-in: Ottway refractor x 15 

9 p.m.—Penumbra’ seen shading off 
eastern edge of Moon. 

9.20.—Umbra distinctly seen curved to 
naked eye. - ae 

9.25.—Umbra, as seen through binoculars, 
was of a very dark smoke colour, and the 
edge of shadow very diffuse. The outer rim 
of Moon faintly seen through shadow with 


-l-in.. but no formations visible. 


9,35.—Shadow ‘dark smoke in colour. Outer 
edge of Moon faintly seen, both by naked 
eye and telescope. No details visible. 
10.15.—Shadow now copper coloured to 
naked eye and more transparent. 
10.35.—Shadow copper coloured, outer 
edges lighter in tint. In the telescope and 
binoculars the northern regions of Moon were 
of a dark copper colour, merging into slate- 
blue in the southern parts. A few light 
clouds passed across ‘the face of Moon, but 
vanished in a minute or two, leaving the 
sky again cloudless. Temperature, 48°. 
Sixth mag. stars easily seen. A 
10.47.—North pole of Moon almost invisible 
to the naked eye. Shadow lighter in colour 
round east and west edges of Moon. 
10.52.—A small meteor flashed across the 
sky just below the eclipsed Moon. 
11.5.—East edge of Moon getting lighter, 
shadow beginning to pase off. 
The rest of the eclipse was seen under a 
clear sky. Wilfred Williamson. 
Scalloway, Shetland Isles. 


LUNAR ECLIPSE, OCTOBER 16, 1921. 


{134.}—The eclipse was well seen here, and, 
apart from rather heavy ground mist and 
slight haze round the Moon during the latter 
stages, seeing was extremely good. The 
penumbral shadow was not at first detected, 
but about 30 minutes before the main shadow 
was expected distinct evidence of shading on 
the limb was noticed. The density of this 
shadow increased rapidly, heralding the ap- 
proach of the umbral shadow. About 20 
minutes before the umbral shadow made its 
appearance the effect -of the penumbral could 
be distinctly traced with the unaided eye. 

The outline of the shadow was perhaps more 
pronounced than during the eclipse of May, 
1920, and the-colouring to the unaided eye 


was very similar, the purple tint being very 
pronounced; the effect, however, was con- 
siderably marred by the thin crescent remain- 
ing uneclipsed. The gradation of colour in 
the finder of the 6-in. was very fine, ranging 
from eteel-blue next to the uneclipsed portion 
to the familiar copper-red colour on the oppo- 
site limb. The shadow appeared to be of con- 
siderably greater density than during last 
year’s eclipse, and very few of the main’ 
features on the Moon’s surface could be seen 
through the shadow. It was extremely in- 
teresting to watch the gradual obliteration of 
the seas and craters. Aristarchus and 
Grimaldi both disappeared at 9h. 26m. Plato 
was submerged at 9h. 31m., and Copernicus 
followed shortly afterwards at 9h. 4im. By 
Oh. 56m. the shadow was half-way across the 
Mare Serenitatis, and at 10h. 20m. the Mare 
Crisium wae finally submerged. 

The instrument mainly used was a 3-in. 
refractor, but many beautiful views were 
obtained through the finder of a 6-in. refrac- 
tor. Several interesting photographs were 
obtained at varying stages of the eclipse, and, 
served well to show the irregular outline of 
the shadow. 

Some of the more prominent features dis- 
appeared ins the shadow as _follows:—l. 
Kepler, 9h. 32m.; 2. Gassendi, 9h. 42m. ; 3. 
Ballialdus, 10h. 2m. ; 4. Posidonius, 10h. 
5m. ; 5. Tycho, 10h. 20m. A. Ashley. 
Oak House, Wimborne Road, 

Southend-on-Sea. 


THE LUNAR ECLIPSE OF OCTOBER 16. 

[135.}-An_ interesting feature of the 
eclipse as viewed with a telescope was the 
way in which Tycho’s radiating streaks 
stretched out into the eclipsed area, and the 


pronounced appearance of ridges that they: 


showed. The general toning down of the 
landscape caused by the penumbra and the 
visibility of the principal markings in the 
umbra were also worthy of note 
E. A. Madge. 
69, Oakfield Road, Stroud Green. 


THE LUNAR ECLIPSE OF OCTOBER 16. 


[136.}The eclipse viewed here last night 
was nearly as good as the last total eclipse, 
only the band of light remained longer on 
the right limb of the Moon instead of the 
left. For atime only a mere thread of light 
was visible at the bottom, the rest of the 
globe being invisible. As the \eclipse 
approached its greatest phase the dark part 
came out coppery, or as if the body had 
suddenly ‘become red-hot. and then at inter- 
vals it was like mother-of-pearl lit up. What 
caused the eclipse to vary so in intensity as 
if either the Earth or the Moon wobbled in 
transit? When nearly total there was a 
peculiar hazy cloud or fog harging round the 
Moon’s place, and at one time this assumed 
the appearance of an illuminated boilmg lump 
right in front of the eclipsed Mcon. Lazy 
clouds came up as time went on, and the 
little thread of faint light was seen at in- 
tervals only. Directly the light of the Sun 
began to be reflected back from the Moon 
on to the clouds they hurried forward as if 
some new impetus had been imparted to them. 
and when the eclipse was over there was not 
a cloud in the sky. Is this the energy of 
light? Has anyone observed the middle star 
in the stem of the Cross? Sometimes it 
appears quite distinct, at other times it is in- 
visible, and occasionally a nebulous light will 
appear to fill the field of its place. 

T. Royce. 

267, Cromwell Road, Peterborough. 

October 17. : 


LUNAR ECLIPSE—AXIAL ASPECT OF 
MARS. 


{137.}—The lunar eclipse was observed here 
with 3§-in clear aperture refractor. The 
beginning was marred by a thick milky haze 
round the Moon, both a corona and a 22° 
halo being visible to naked eye. Penumbral 
shading first seen ‘in finder about 8h. 50m. 
on eastern limb of Moon. This became more, 
and more prominent till the shadow was 
entered. 


At 9h. 26m. Aristarchus was extinguished, 


followed after about a minute by Grimaldi. 
Last glimpse 
Qh. 40m. By 9h. 45m, the advancing edge of 


s cf Plato and Copernicus at 


the shadow was decidedly brownish-red, and 


remained so till after 9h. 57m., when the N.E. 


(eclipsed) limb of the Moon appeared blue- 


black. This coloration worked round the 
disc till at 10h. 10m. the advancing edge of 
the shadow had become blue-grey, the rest 
of the eclipsed portion being dull red. 


At 10h 15min. the haze began to clear, 


and the star BD + 7°213 shone out brightly 
to the west of the bright uneclipsed portion. 
Tycho was completely immersed at 10h. 22m. ; 
but neither it, nor most of its light streaks, 
became invisible at any time. Catching sight 
of a bright point and a general ruggedness of 
the Moon’s S. limb, I hastily changed the 


eyepiece (x 43) for one of x 135. With this 


the bright point was observed to be a pyra- 
midal mountain, on each side of which 


several crater rings were seen in pro- 
file, with a conspicuous valley between two 
of them on the west side of the pyramidal 
mountain. | 

Changing back to x 43, all the lunar maria 
were prominently visible on the eclipsed por- 
tion at 10h. 30m., the colour scheme being 
very pretty—uneclipsed portion bright 
yellow, southern edge of eclipsed area de- 
cided bluish-grey; northern part displayed 
a “dull red-hot” appearance. This colour 
scheme persisted without any appreciable 
change till past greatest obscuration, when I 
ceased watching. From 10h. 45m. onwards 
several stars were easily seen round about 
the eclipsed Moon in the telescope, the 
brightest of them being the BD. star above 
mentioned. 

I would be glad if Mr. Hollis would clear 
up a difficulty as to the axial aspect of Mars 
during 1922. 

The late Mr. Proctor, in Monthly Notices, 
R.A.S., Vol. 38, discussed certain formule 
for this, and gave the geometrical construc- 
tion somewhat in extenso on page 529 of 


it “is good for every case during the next 
half century or 60.”’ 

Now, having done the construction for 
January 1, 1922, I find that it places the N. 
pole of the planet almost on the very edge of 
the disc,.consequently the Martian Equator 
nearly cuts through the centre of the disc. 
In the Nautical Almanac, page 566, how- 
ever, I find for the date in question the 
quantity D @ = 18°44°. Now, this quantity, 
being defined as the ‘t planeto-centric declina- 
tion of the Earth,” must, I presume, be the 
same as the Martian Latitude of the centre 


-of the planet’s disc as seen from the Earth. 


This being so, obviously the Martian Equa- 
tor is nearly 18°44° of Martian Latitude 
south of the centre of the planet’s disc as 
seen from the Earth. And if a drawing be 
made, the apparent linear distance—on a 


scale, say, of 24 inches to the Martian radius— 


from the point of intersection of Martian 
Equator and 
of the disc as seen from the Earth would be 
approximately 24 times sin. D @. This ives 
a linear distance of about *79 in., whereas 
Proctor’s construction gives a distance of 
less than ‘1 in, | 

What I want to know is, does his stan- 
dard construction stil! really hold good, and 
if not, what is the present value of 
Pr and rN? 

As a check I have tried his construction 
for several other dates in 1922. Thus on 
June 10 (opposition), Martian Latitude of 
centre of disc comes out correct, but there 
is an error of nearly 4° in the position-angle 
of axis of rotation. On September 16, when 
D @ = ©, there is a slight error in Martian 
Latitude of centre of disc, and about 2° in 
position-angle of axis. On November 19, 
when P = 0°, there is complete accordance 
in both quantities with the elements given 
in N.A. Why, then, should the construction 
of Jan. 1 be so very much in error? 

By the way, would Mr. Hollis also kindly 
give the best ascertained value of the in- 
clination of the Martian Equator to the 
(Martian) ecliptic? M. B. B. Heath. 


Hillside, Kingsbridge. 


of the 


colour. Long before maximum p 
9.45) the usual copper 
doubtedly conspicuously visi 
with the naked eye, 
‘no one with normal sight could 
that they were even a little 
ihe visibility of the usual copper-red_ colour 
(at any rate, in this district). . Up till about 
10.15 haze spoiled telescopic o 
after then the sky was perfectly 
following few notes were made fro 


tarchus invisible, 
quite distinct. 


mid-eclipse. 
were conspicuous 
naked eye. 
including Tycho and his Ray s 
nicus, an i 
telescope. 
been visib 
quite clear during t 


“Old and New Astronomy,” 1892. He says 


axis of rotation to. the centre 


the arcs 


; everything. 
for, for 
is extraordinarily, full of holes.: He even 


LUNAR ECLIPSE—MAPPING OF MILKY 


WAY—ECLIPSES. 


[138.}-I was much surprised at the repor 
in your 
column, especially as to 
hase (about 
-red colour was un- 
ble mear the limb 


recent Lunar Eclipse, 
“ Scientific News ” 


and by maximum Pp 


tions with my 6ġ-in. reflector, 


Times are approximate :— , | g 
8.45.—East limb of Moon noticeably fading. 


9.17.—Umbra reaches Aristarchus. 
9.20.—Umbra reaches. west edge 


Aristarchus. ; ; 
9.22.—Aristarchus still visible at a glance. 


9.25.—Aristarchus fading fast. 
9.28.—Copernicus and Plato 


9.30.—Umbra 


Plato. | | ‘3 i 
10.0.—Aristarchus again distinct. Easy at 
During mid-eclipse all mar 
both in telescope and fo | 
brightest craters, 


Most of the 


the Alps, were easily seen 


e whole time. . 
A. C. Curtis. 
- 93, Cheriton Rd.. Winchester, Oct. 21. 


HALLEY’S COMET. 


[13S.}-If Halley's Comet 
Bethlehem, as suggested in letter 


always in the same part of the heavens. , 


Wm. F. A. Ellison. . 


THE WEATHER. 


[140.}-The gales forecasted by me on Mr. 
Robertson’s theory in “ Ours ” for October 1, 
have arrived exactly 

which I have mad 
on his system for the S.E. of England have 
this year attained a 98 per centage of correct- 
the exactness of these fore 


for October 22 to 24, 
to date. The forecasts 


ness, therefore 
casts is Increasing. 


Any reader who can say he was an ori inal 
subscriber to our papers or pamphlet (I have 
full list of names by me) can have our new 
five-shilling book on weather forecasting at 
6d., post free, bub 
all those wishing to avail themselves of this 


the reduced price of ós. 
privilege should hasten to do so. : 
The weather: during the 


end. W. Horner, F.R.Met. Soc- 


PROFESSOR MICHELSON’S 
INTERFEROMETER. 


whether warranted or not, is not mine, but 
is due to very much higher ‘authorities. 
Einstein himself has hinted at. the possibility of 
the abandonment of the theory of an “ ether. 

And Dr. Jose Comas Sola,.in a quite recent 
article, says, ‘‘The paradox of Michelson 3 
experiments may be explained . . - by} 
highly plausible hypothesis, which amounts 
to the complete suppression of the ether. 


I was not thinking of a possible differentiatiy m 


between waves and corpuscles. But t 

did suggest. was that one possible explanation 
of tire negative result of the M.-M. experiment 
is that the wave-theorv of light mav not be 
correct. If the wave-theory goes, the ether 
may as well go too, as it has lost its main 
support. The scientific world has rather lost 
its bearings in consequence of the famous €x 
periment, and is wobbling in its former com- 
plete allegianca to the ethér as explainmg 
Einstein himself is no excepto’: 


an eminent mathematicien, his logic 


truthfully say 
doubtful as to 


bservations, but 
clear. The 
m observa- 


power 37. 


5 
fading. Aris- 
but limb of Moon in shadow 


yeaches Copernicus and 


stem, -Coper- 
4 with th 


No doubt Aristarchus would have 
le throughout had the sky been 


was the Star of 
123, surely 
it behaved in a very uncometary manner mM 
remaining visible for about two years and 


coming fortnight 

will probably be unsettled, windy and rainy, 

the lengthy drought being now really at an 
D 


47, Forest Rd., Tunbridge Wells, Oct. 22. 


j141.}+-Tbhe assumption (see letter 129), 


fails 


distinguish between an event and the 
tion of the same by the observer's 
And this vary simple fallacy vitiates 


has put his finger-on one of the weak 

about ‘the ether theory. We simply 

not know why some substances are opaque 

light and others not. Nor do we know 

ting ‘that there is an ether) how bodies 
the Earth 


at MICHELSON-MORLEY EXPERI- 
, . MENTAL APPARATUS. 
| (142.}—Professor Dayton C. Miller’s photo- 
is (pp. 135-136) are of great interest, 
i y in connection with Mr. F. Seller’s 
ters on pp. 50 and 52. 
In. view of the extreme delicacy of the 
justmenta necessary, I should like to ask 
perceptible effects do not result from heat 
ted from the body of the observer? dn 
@ experimental determination by Professor 
_ Boyes of the constant of gravitation this was 
Quite apparent, and readings of his instru- 
nent had to be taken from a distance by 
‘means of a telescope. The various precau- 
toads oer ee their 
a y are descrfoed in the proceedings of 
tthe Royal Institution. Glatton. 


a THE EINSTEIN THEORY. . 

Ti [143.}--Allow me,to join with Mr. Ellison 
‘in his expression of ‘ to Prof. Dayton 
‘- . Miller for his illustrated exposition of the 
. Michelson-Morley experiment given jn your 


1 


at you have again allowed the subject 
Rho Hinstein theory a place in your panes 
ss than whick I know of no medium more 
jvadmirably euited for its discussion; and I 
cHsincerely trust that it may, with your kind 
sonsent, be thoroughly threshed out. It is 
F Í the greatest possible importance. ; 
~, „(For myself, the interval which has elapsed 
since the discussion was suspended haa bean 


all to the good, inasmuch as I have in the’ 


a; Meanwhile studied Prof, Eddington’s book. 
nx: and now feel that I at least ice what the 
s question 18, though F still seem to be as 
far as ever from being satisfied about it. I 


;r 1 Lodge's articles in ‘‘Nature.’’ Let me 
,:, bnielly try to make clear where I now stand. 
| First, I understand the sense in which 
an Eddington and, I suppose, other supporters 
of Einstein employ certain terms. Promi- 
E nent among these is the word “‘space.” I 
=| now understand why ‘‘space’’ is’ said to 
> {be arved, as I find that by that word is 
Meant what may conveniently be termed the 
(sphere or region of influence surrounding a 
e pend oręronp of bodies Of mana in this 
spaco may be of any shape. But I 
, ? cannot help thinking that it is oy great pity 
cf that some other term-had‘not been found 
| to express the” meaning. When Eddington 
-J Wants to specify what ordinary mortals 
understand ‘by the word he has to say 
empty space,’ {p. 190, 1. 8), or sometimes 
‘| even “the world”! (p. 85 ad fin., also p. 
cf 187, 1. 16). 
$ Next, I seem to have a faint general glim- 
a mering of the way in which the theory 
-, acounts for phenomenon at present other- 
:, Nise mexplicable—e.g., for the bending of 
ht in a gravitational field, and for the 


ais 
i 
i 


i} 

; iore, can be and is bent in its passage 
y} S$ such a body as the Sun, and likewise 
.} dogs the planets in their orbits, and plays 
,| Seaeral havoc with the exactitude of New- 
-{ tms laws. If this is so, why, I would ask, 

3 ® we not been plainly told it all along? 
I am wrong, I am still as much in the 
dark as ever. 

My present feelings towards the theory 
are that I am open to be convinced of some 
oe which at first I was inclined to reject. 

ese are the theory that the speed of 
a vE the same to any observer, irrespective 

a eion of motion. In spite of such 
Se Shee ene as ‘‘ Delta S..’’ and of 

ver Lodge in ‘‘ Nature,” this is stil] 


‘g large part of his book. The writer of Query. 


= of October 7. I am extremely glad | 


Euclid hold together, I do not see where any 


ave also read the first two of Sir Oliver’ 


motion of Mercury’s perihelion. It appears,. 
to put it bluntly, that light has went. and, 


/ 
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to me a sealed book. I am open also to be 
convinced that things are shorter when 
moving than when at rest. This belief would 
come comparatively easily with acceptance 
on my part of the theory in general. I am 
open, in fact, to be convinced of anything 
that is not against the laws of thought. But 
I do sot feel at all ready to acknowledge 
that a straight line can ever return into itself. 


Whether we accept Euclid’s definition of a, 


straight line or not, we all know what a 
straight line is, and if I were to say that it 
could ‘by any possibility come round again 
tu its. starting-point, I should be throwing 
my reason overboard, and this I certainly 
decline to do for Einstein or for anyone 
else. Nor, for the same reason, am I pre- 
pared to admit that parallel straight lines 
could ever meet. 

Of course, I take for granted that we all 
admit the general doctrine of relativity. It 


is forced upon us by these same lawg of 


thought. Just because I decline to admit 
that a line can ‘be both straight and curved, 
so I have no alternative but to believe in 
space—not Einstein space, but real space— 
or ‘‘empty space” or ‘‘the world,” as 
Eddington seems to call it, and this belief 
involves a belief in relativity: There are no 
mileposts in space, and, therefore, position 
and motion must be relative, as must also be 
the measurement of them. 

The foregoing few sentences will give at 
least a clue to my present views on the 
question in general. | 


I should like to add a few notes on par- 
ticular points suggested in the course of my 
recent reading. First, as regards Prof. 
Eddington’s book. In the midst of all his 
relativism he admits that there are absolute 
things, e.g., numbers (p. 8, l. 4), see also 
p. 42, 1. 28, p. 59, ll. 22-23, p. 70, p. 150; 
l. 12. From this it seems to me that two 
deductions follow. (1) As numbers and 


new geometry is to come until we can 
find a universe where 5+6=10 or 12, or 
in which there are five right-angles in a 
circle. A private correspondent has referred 
me to some expensive books detailing. these 
new geometrics, but I cannot afford them. 


Will someone kindly give us, if it be but 


the axioms of that one of them on which the 
relativists principally pin their faith? Then 
we shall at least have something with which 
to start. | | 

(2) The absolutism of numbers and certain 
other things ‘being admitted (see also 
p. 87, Il. 9-11), it seems that after all we 
have come back to Newton’s super-observer 
—a person or entity wholly anathema to 
the relativist. Unfortunately, I have had 
to return his book to the source whence I 
borrowed it. Otherwise I could have said 
more, but my notes are so condensed as to 
be uncertain without the text. On p. 185, 
]. 23, his view of mathematics seems to agree 
with my own. 

In reading the articles in ‘‘ Nature” by 
Sir Oliver Lodge, I got on very well as far 
as his two equations for Motion (a) in the 
same direction as, and (b) contrary’ to, that 
of ‘light. Then comes the deluge. Jn order 
to satisfy the requirements of relativism 
(italics mine) he has to manipulate these two 
perfectly true, straight-forward equations 


‘by the introduction of a manufactured co- 


efficient. They must not be left to tell their 
own unvarnished tale. It is this mathe- 
matical faking, or, to quote the words of an 


‘eminent man of science with whom I was 


talking a day or two ago, it is this 
“ juggling with mathematical symbols ” that 
inevitably provokes extreme scepticism in 
accepting their conclusions—all the more 
so when those conclusions land us in fa 
greater intellectual difficulties than any from 
which they profess to set us free. I am no 
historian, but I believe, and can well con- 
ceive, that Newton’s conclusions on gravita- 
tion were received with a universal chorus 
of acclamation. Why? Because not only 
did they by one brilliant stroke explain 
divers phenomena that had appeared inde- 
pendent, if not contradictory, of each other, 
but because they irresistibly appealed to the 
intellect and common-sense of every educated 


person. Far otherwise is it with the elusive} figure,’ 


‘will reach its tail 4 second later. 
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theory of relativity, which has to be encum- 
bered with calculations, the very conclusions 
oi which cannot be explained. 

A few words in conclusion on the letter 
(67) of “Delta S.” in your issue of August 
26. If, when B is moving towards A with a 
velocity of 46,500 miles per second, the lignt 
takes $ second to traverse its length, and 
supposing B to be a straight drainpipe af 
46,500 miles in length, what distance from A 
has been reached by the light which has 
passed. through and around the pipe at the 
instant when the observer on B notes the 
light to-have reached the tail-end of B? This 
tail-end started at a distance of 976,500 miles 
from A, and (as “Delta S.” admits when 
he says that the figures of ‘‘Fabius”’ are 
correct) in 4 seconds, and at a distance vf . 
744,000 miles from A, the pulse will encounter 
the head of B, and Ceedi to “ Delta Ra 

The tai 
will then be 778,875 miles from A. Now at 
that same instant (44 seo after leaving A) 
the light that has passed through and around 
the drainpipe—that is, has not been inter- 
fered with—will be at-a distance of 790,500 
miles from A—that is? 11,625 miles beyond 
the tail-end of B. How does “Delta S.” 
explain this difference? Has the drainpipe 
clogged the light? Till this is explained my 
original query (in letter 289 in your issue of 
July 1), grounded on the words “ assuming 
the velocity (of light) constant relative to 
every observer” (p. 230, first column, June 
17), has not yet received any satisfactory 
reply, and still holds the field. 

If, with ‘‘ Fabius,” we say that the light 
took, not 4, but 1-5 sec. to run along B, then, 
when the light reaches its tail, the said tail 
will be 781,200 miles from A, and so will the 
light, and all is well and simple. 

“Delta B.” will probably say that the 
M.-M. experiment compels us to accept his 
calculation, in which case it seems to me that 
the discrepancy pointed out above still must be 
explained. As for the M.-M. experiment, 1n 
my humble opinion it teaches us nothing, 
unless, indeed, it be that there is no ether 
at all. In fact, I fully expect that the ether 
will soon have to go the way of phlogiston. 

Regarded from a general point of view, the 
Relativity theory is only one form of the 
question that in reality meets us at every 
turn if we seriuusly face it—the question òf 
the relation of the finite to the infinite—a 
question which it is doubtful if man, with 
his finite mind, will ever be able to settle. 
One thing at least is certain, and that is that 
if it is ever to commend itself to ordinary 
thoughtful and educated mortals it will have 
to be set forth in a manner plainer than has 


as yet been adopted. 
Charles D. P. Davies. 


QUEKETT MICROSCOPICAL CLUB 
REPORT. ` 

[144.}-I should like to point out a printer's 
error whicn appears in the report of the 
Quekett Microscopical Club for last week. 

The particulars of the polariscope which was 
submitted to the meeting on October 11 were 
sent by Mr. E. M. Nelson, rot by Mr. Wilson, 
as stated. ' 

Further, Mr. Wood’s interest in the matter 
was that he had made a folariscope on the 
lines suggested by Mr. Nelson. and a photo- 
graph was shown of the finished article. 

S. R. Wycherley. 

11, Chandos Street., Cavendish Square, W. 
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The Danger of Doley.—‘‘ Have you ever 
considered,” asked Sir William Joseph Noble 
in his presidential address to the North-East 
Coast Institution of Engineers and Shipbuilders 


t| on the 14th inst., ‘‘ the growth of the cost of 


public assistance? In 1919, 28 million persons 
out of a population of about 48 millions re- 
ceived public assistance, and the cost of assist- 
ing this 58 per cent. of the population_was 
£6 17s. 4d. per head of the population. Even 
if free education were excluded, the cost was 
£4 2s. lid. per head of the population for 
assisting 46 per cent. of the population. The 
total sum drawn from taxes and rates for 
public assistance has grown’ by leaps a 

bounds until it has reached a staggering 


’ 
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REPLIES TO QUERIES. 


[115.J—CAPTAIN WEIR’S AZIMUTH 
DIAGRAM.—This query in the issue of Sep- 
tember 9 has remained unanswered; it is 
required to know how the diagram could be 
reproduced. I shall assume that the reader 
. las a copy of the diagram before him: other- 
wise it would take more space than the editor 
would allow to describe it. The solution of 
the problem given below is based solely on 
a study of the diagram itself and the short 
explanation in the top right-hand corner. 
Select as a unitiany convenient length, say 
10 cm. or 10 inches. . In the copy I have, 
published by J. D. Potter, 145, Minories, 
E.C., the unit is 17.5 cm. Take a system of 
rectangular axes through the centre of the 
diagram, the Equator being the axis of 
X and the Meridian the axis of Y. Regard- 
ing the figures on the Meridian as represent- 
ing latitude (9), the ordinate of any gradua- 
tion is given by y =tan. g. The equation of 
the latitude ellipse for latitude @ is 


x? y? 
sec.2 ġo tan. — 


In other words, the centre of the cllipse is at 
the origin of co-ordin&tes, the length of the 
semt-axis major is sec. @ and the semi-axis 
minor tan. ¢ The eccentricity is cos. 9, and 
the foci for all the ellipses are at the points 
«land x — 1. The ellipses may be con- 
structed graphically by any of the methods 
described in text-books or by joining a series 
of points plotted from the equations 

x sec. ¢ cos. 0 

y = tan. ¢ sin. 0 
in which any arbitrary value assigned to 6 de- 
termines a point on the ellipse. The equa- 


tion of the hour-angle hyperbola correspond- 
ing to hour-angle A is 


z? 1j? 
in, — —— h = 1 
sin.? h cos.4 


This means that the' Meridian is the directrix, 
the distance of the vertex from the Meridian 
to sin. h, the eccentricity is cosec. h, and the 
foci are the same points as for the latitude 
ellipses. The hyperbole may be constructed 
graphically, or points found from 


x = sin. h seo. 0 

y = bos. h tan. 0 
in which, as before, arbitrary values are 
given to 6. Both the ellipses and hyperbole 
are symmetrical about the axis of X, so that 
the values of ð between 0° and 96° will give 
all the data required for the complete curves. 
But if the method of computing co-ordinates 
be pected to a graphical construction, the 
work may ‘be halved if, instead of plotting 
the ellipses and hyperbole separately, we find 
the points of intersection of the two sets of 
curves. The co-ordinates of the point of in- 
tersection of the latitude ellipse correspond- 
ing to latitude @ and the hour-angle hyper- 
bola corresponding to ‘hour-angle h may be 
found from the convenient and simple 
formule 


æ = sec. ġ sin. h 
y = tan. ¢ cos. h 


The, graduated arc outside the diagram is a 
semicircle, divided into degrees. The rising 
and setting curves are arcs of circles, which, 
if produced, would pass through the common 
focus of the ellipses and hyperbole. The 
centre of the circle for declination å is on 
the Meridian at @ = 90° — 28 and the radius 
is sec. ġ, i.e., the distance from the point ¢ to 
the common focus. If any reader could refer 
me to a theoretical description of thè pro- 
jection used for this diagram I would be 
grateful. L. J. C. 
[138.]—TARTAR.—I am sorry that Dr. 
Latham thinks my statement regatding the 
use of sulphur as a remover of tartar may be 
dangerous. I agrce in thinking that the idea 
is a ‘‘ curiosity,” and will not be found in 
any “Materia Medica.” I discovered it by 
accident about 40 years ago. Running short 
of tooth-powder, I used instead some “ Milk 
of Sulphur,” which happened to be in the 
same drawer. In two or three days a consider- 
able quantity of tartar became. disconnected 
from the back of the teeth in the lower jaw. 
I had no idea that it was there. Since then 
I have mentioned the fact to a considerable 
number of people, and many adopted it with 
similar results. C. Carus-Wilson. 


_ 1173.) —-VACUUM FLASKS.—While allow- 
ing that some vacuum flasks may have broken 
when held horizontal, I do not admit that 
that is the cause of flasks cracking or breaking 
when very hot liquids are suddenly poured 


—! 
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into them, Liquids are poured into the 
flask not when it is held horizontally, 


but while it is in a vertical, or nearly vertical, | 


position. The inner container is generally 
supported half-way up by three small, non- 
conducting pieces of material, placed between 


‘it and the outer glass covering, a fourth piece 


often being placed at the lower end to take 
off any undue strain. Therefore the bending 
moment on the inner container is anything but 
1.25 lb.-ft. “F. J. E. S.” is wrong when he 
speaks of a bending moment of 1.25 “‘ foot- 
pounds °”; it should be pound-feet. I pre- 
sume he also means “some 25.0 mm. dia- 
meter,” and not 250 mm. R.-D. 
[193.]—‘DAVON” OPTICAL APPLI- 
ANCES.—I have used a set for the past two 
years, and assuredly I do not regret the outlay. 
Their advent adds more to the enjoyment oi 
the microscope than I ever thought possible. 
I do not use them for critical research work? 
so cannot help with any experiences in this 
direction with the super-microscope, I never 
need to work with a higher magnificatidn than 
750 diameters visually and about 500 photo- 
graphically. Up to these limits I have now no 
difficulty, and my results are surprisingly 
good. I always thought that “ depth of focus `` 
and resolution were opposed, but they do not 
appear to be in the super-microscope. while 
for low-power work the microscope is “not 
in it” for dealing either visually or photo- 
graphically with large uneven surfaces. I 
must confess that at first I had much puzzling 
experience. I found that there were different 
ways of obtaining variable magnification, that 
considerable care was needed to set up the 
instrument to avoid vibration as much as 
possible when using fairly high magnification, 
and that my results were not always the same. 
‘Sometimes they were exceedingly good, and at 
others even poor. The makers of the apparatus 
were, however, eager to help me out of my 
troubles and showed me the difference between 
the right and wrong way of obtaining any 


desir magnification. The right way is 
to use the highest power possible in 
the “primary” and the lowest in the 
“ secondary,” employing a low-power eyepiece 


fo: visual work. For photography, the camerae 
taking the place of the body tube and eye- 
piece, first put the “primary” o.g. at the 
distance from the collector which gives 
perallel light. I employ full camera exten- 
sion in conjunction with the highest power, in 
the primary and lowest in the secondary. at 
gives the desired magnification, and I ex- 
perience no . difficulty. The mechanical at- 
tachment which is inserted into the “ Abbe ” 
rim of the microscope to form the super- 
microscope is not intended for use with 
high magnification in critical microscopy. 
but to enable one to employ it for a 
wide variety of purposes. Perhaps the term 
“ super-microscope ” was somewhat ill-chosen, 
as most people (myself included) are at first 
inclined to think that the implied meaning is 
literally super-microscopy or magnification 
(with resolution, of course) beyond that of the 


orthodox microscope, and that this is its 
one ahd only claim. I cannot say any- 
thing at all about its merits or other- 


wise in this direction, but I have seen some 
remarkably good photo-micrographs of P. 
angulation and S. gemma at a magnification 
of x 3,000, taken by Mr. Cornell with the 
apparatus. To me its chief recommendation 
is its adaptability for certain work which 
cannot be done at all with the microscope. I 
have used ‘it for observations with a working 
distance of 2 in. and a magnification of 200 
diameters, and at 750 diameters with a work- 
ing distance of 4 in., the latter permitting of 
illumination from above. Delta. 

[193.J}—DA VON OPTICAL APPLIANCES. 
—As the magnification is 60 much 
greater with this appliance, greater delicacy of 
manipulation is required. If the difficulty is 
photographic, I should be only too pleased if 
‘‘Micro” would write me direct. 

Tonbridge, Kent. <A. Cornell (Inventor). 


(1988.1—EQUATORIAL | REFLECTOR.—*‘1 
iwould have everyone write what he knows and 
as much as he knows, but no more.” This 
quotation was one of my earliest contribu- 
tions to the “E. M.,” more than fifty years 
ago. and I have always kept it in mind. 
\Also I have a great belief in what Newton 
called “The Proof by Experiments.” I do 
not advise that a thing should ‘be done in a 
certain way unless I know that it can be 
done so. I have had one of these sun-screens 
in occasional use for about thirty years. and 
it is as good now as it was at first. Silver 
films vary. Some can hardly bear being 
touched with a feather, others can hardly 
be scrubbed off the glass with a nail4brush. 

Ipswich. A. Woolsey Blacklock DMD: 


[203].—MICHELSON - MORLEY EXPER: 
MENT.—The algebra for this works out agf- 
follows: Let « be the distance between each}:- 
pair of mutually perpendicular line sights) ~ 
c = speed of light, q = speed of transferene 
towaras the light source, which represents thereq . 
fore that of the ether stream along and acrosq . 
the light beam path. The effective speed of thid ` 
light beam up and down the ether stream vili 
then be (c — q) and (c + q) respectively; whilg - 
by composition of speeds the effective oros 


speed will be v œ — q?, being the remaining 
side of the right angle triangle, with cas hypog 
tenuse. The perpendicular distance intended — 
along the stream will be 8x, and that acrosg 

stream yz, The respective single journeys msg 

by the light beam will thus be: Bx =(e—q)tg. 
= (¢ + 9q) ta (2), where tı and t, are the ting - 
intervals up and down stream. The single 

journey crosswise will be similarly: ye = 
/c* — q? (ii). Contrary to expectation, it wag. 
found that 2/, = ¢, + to, i.e., the crosswing-- 
gpeedcame out as the mean of the up and domf: 


From (i) we have & =° +7 which, combine. 
ba C = q? 2 

. oe e E ty ' C= Ji = ch A 
with (ii), gives t = > (1 e a 1) ctg 


ar ots (iii). Whence, to get the ratio Ë af - 

contraction factor needed, squaring this from , 

(i) and (ii), gives ( 2)? = MaS ets 

= “3 Substituting from (iii), we get: (4! 

tits fone 

B F 

yovie 
Penzance. O. R. Walkey. 
[204.)—SMOKE.—The descriptive tems- 


“ animal” and ‘** vegetable’’ are convenient in 
ao far as they denote which kingdom the a 
body, of which the substance previously formed} 
a part, belongs to. All matter is “mineral” 
when not controlled by that mysterious energy}. 
we call life. T. Tamblyn-Watts. 


(207. J—CLINOMETER.—This instrument im- 
its simplest form consists of a hardwood rule 
containing a graduated semi-circle with aĵ 
pendulum swinging from the centre of the ar. 
Lhe pendulum points to Zero when the clined 
meter is horizontal. and to 90° when vertical}. 
In use the instrument is held so that its edge 
is parallel to the inclination or ‘‘dip’” of the 
rock as shown by the lines of strata. 
mean of several readings gives a trustworthy 
indication of the dip. Care should be teken te 
mark the positions of observations on sketch- 
map, as one side of a rock mass may have 
strata inclined at a different angle to that on; 
another face. T. Tamblyn-Watts. 

[207.]—CLINOMETER.—A simple cline: 
meter 1s an instrument with a plummet eu 
‘pended over a graduated scale, so that on the 
level the plummet points io zero, and as rais 
or lowered shows the rise or fall of the in. 
cline. In complicated instruments, ®as 
for geological purposes, etc., it is fitted with 
& compass. E. A. S. 

212.J—POWER FOR SMALL MACHINES. 
—Probably electric driving will be best, and 6 
firm specialising in this line should be asked 
to tender. A separate motor for each machine 
is best, but it would perhaps be cheaper (0 | 
have a few short line-shafts driven by motor, ` 
each of which would carry the necessary 
pulleys for driving several of your small 
machines. Glatton. 


[213.}—POLEwFINDING PAPER.—Paper 
moistened with solution of potassium ferro- 
cyanide gives permanent marks in Prussiani 
blue at positive pole if electrodes of iron af 
used; black marks at positive pole with solu- 
tion of aniline hydrochlorate. Solution © 
phenolphtalein with neutral salt as common salt 
or sodium sulphate vives red coloration at negê- 
tive pole, the action of the current producing 
caustic soda. This. however, is not permanent. 
and it will be interesting to hear of a receipt 
fulfilling all three of your requirements. 

T. Tamblyn<Watts 

(216.}—OPTICAL ILLUSION.—I do not 6 
perience this effect, but it occurs to me tbs 
the cause may be that, in following a passing 
object from side to side of the window, the 
eyo traverses a larger field of view than co 
be seen from a given position in the railwey 
carriage if the train were stationary. T. 
Mee will see that, horizontally, this field 35, 
doubled, If the mind does not allow for this, 
the. fact_ that ‘the ‘ratio of the widths of te 
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~ fect and the effective field of view is halved 
„p be mentally interpreted as indicating an 
p Qual reduction of size. Glatton. 


-{17,.J}4BOILING KETTLE.—The replies 


plished last week to this query do not seem’ 


“fe convincing, so I venture to suggest tenta- 
bly the following explanation. We know 
tat the temperature at which water boils 
«fies with the pressure to which the water is 
2 bjected. While the kettle is boiling and 
„$m is issuing the pressure inside is slightly 
mter than atmospheric, and the boiling point 
-pgsequently a little above normal. When the 
“§ is turned off the pressure is suddenly 
,-fered, and the superheated water is for a 
zment above its boiling point, so that steam 
_ generated even more freely than while the 


, -$ was on. This condition of affairs lasts 
a for an instant, but sufficiently long to 
hse the extra cush of steam. L. J. C. 


„RIL -PLANETS’ RELATIVE DIS- 
QNCES.— Mr. Hollis has very aptly quoted 
$ younger Herschel’s illustration in reply to 
zg query, A very convenient way of expres- 

ig the distances to the more remote stars 
i$ in the fact that the number (63,290) of 
}fronomical units (mean distance of Earth 
om Sun, i.e., 92,900,000 miles) in a light-year 
‘ifalmost exactly the same as the number of 
—fhes ina mile. I do not advocate the use 
44 light-years as a scientific moans of ex- 
 Pesing distances—the parsec. is preferable. 
~pe distance of a star in light-years is 3,259 

fided by its parallax in seconds of arc. 


J. C. 


122.J)—FLEAS —Place in each room @ pan 
. $ burning sulphur, having taken the precau- 
- Br of closing all windows and doors. Pans, 
"Dich may be obtained at most ironmongers, 
buld also be placed on landings and in halls. 
b entry should be made for forty-cight hours. 
hould objection be taken to sulphur, spray 
Sery room well with formalin, 44 per cent. 
fength, bought at a chcmist’s. I used this 
tere method last year in furnished apart- 
“tents—after catching thirty-six fleas in two 
“‘gonths—and it stopped the trouble ipetantly. 
B. -4 o 


z (25 ~ FA One a vigilance is the 
-Mly remedy against the flea. Its favourite 
puts are our warm underclothing and the 
flair and fur of dogs, cats, and other pets. 


relesshousewives allow to accumulate under 
our beds and heavy pieces of furniture. Cold, 
“light, and good ventilation are inimical to its 
‘propagation, As a protection against un- 
Protdeble contact, in railway carriages, trams, 

buses, and on dusty roads, a little oil of 
mnyroyal on the skin or underlinen is in- 


pf animals will save them much scratching. 
4 Kappa. 
} (@.J-HEAT RADIATION.—To D. J. 
Smith —If you will write to the Still Engine 
Co., Princes Street, Westminster, London, 
W., they will send you a report of a series 
coe on a still engine which appeared, I 
lieve, in Engineering some weeks ago. This 
will give you a good deal of information on 
the subject, but whether it will tell you what 
you require I cannot say, as I am rather 
puzzled at what you wish to arrive at. In the 
nrs lace, I cannot sce what advantage you 
would get by using a liner of non-expanding 
metal for the “explosion” cylinder. The 
“explosion” or internal combustion cylinder 
's jacketed by the water of the steam boiler, 
nothing, or little, would be gained by 
attempting to render the liner non-conduct- 
ing, as it would simply mean that more heat 
Would be passed out with the exhaust to be 
absorbed by the steam boiler from the gases 
when they pass through its tubes and fire- 
x The still engine derives its steam power 
oa the heat which would normally be 
irae in the exhaust and jacket water of 
internal combustion end. If the supply 
of duel was cut down too low to produce any 
useful pressure of steam, supposing that the 
By oson end would work with such a 
a oD power would still be got from the 
a tnd if the engine was condensing by 
è vacuum which would be carried. . 
S David J. Smith. 
TNE MAGN ETISING STEEL BALLS.— 
erin vay is to piace them on top of a 
Pe Pare tomagnet; picking them off one 
the Ny” OR this, place them singly between 
ln Sh 5. poe of two strong bar magnets. 
ia case the balls wiil not be very strongly 
ised. owing to their shape and size. 


[28.}-MAGNETISING ST ies 
i ae HAG] > BEL BALLS. 


can be magnetised along a 
by placing it i 


ts worst breeding places are the ‘‘ flue” which, 


fallible, and the same rubbed on to the coats’ 


North and South poles of two permanent or 
electro-magnets, in contact with the poles; 
or by placing it in a solenoid through which 
current is passed for a few seconds. The re- 
manent magnetism will not be groat, owing to 
the unsuitable form of the ball. and there is 
nothing in the form to keep the magnetic 
axis in one position, so that any slight magne- 
tising force may displace it or produce sub- 
sidiary poles. K. Q. 


_[229.]—FRONT DOORSTEP.—Cover with 
tiles and save hearthstoñe and the housemaid’e 
knees. The whitened stone step is an anach- 
ronism ‘avoided to-day by all sensible builders 
and property owners. Kappa. 


[229.]}—FRONT DOORSTEP.—I should 
suggest that you get a local builder’s man to 
remove the stone doorstep and replace it with 
a block of marble. This does not cost much 
and will never require hoarthstonine, besides 
which ‘it is of better appearance. E. A. S. 

(230].—-LOG SCALE.—The “A” and “B” 
scales of a slide-rule consist of two similar sets of 
divisions—the primary divisions of the first half 
being numbered 1 to 10, while those of the 
second or right-hand half of tbe scale are 
numbered from 10 to 100. If“ Log” wishes the 
total length to be about 5ft., each of these halves 
will be about 2ft. Gin. in length. A more con- 
venient length to take will be one metre (393in. 
spprozinately)) in which case the total length of 
the soale will be nearly 6ft. Sin. Refer to a 
table of logarithms. You will see that 

the log. of 1 is 0.0000. 
1» „ » 2 is 0.8010, 
» n»n n 3 is 0.4771, etc. 

Mark off these fractions of a metre, and number 
them 1, 2, 3, etc. Thus at 30.1 cms. write “2,” 
at47.71 cms. write “ 3,” and at 60.21 oms, write 
“4” andsoon. Continue doing this until you 
reach the end of the first half of the scale (i.e., 
the first metre). Then repeat the process for 
20, 80, 40, eto., remembering that— 

log. 20 =' 1.3010 (mark off at 180.1 oms.) 

log. 30 = 1.4771 (_,, » 147.71 oms.), etc. 
When you have done this you have completed 
the skeleton of the scale. The intermediate 
numbers may be plotted in a similar manner— 
for example, 8.7 will be at 56 82oms. from the 
zero (log. 8.7 = 0.5682). Should “Log ” wish to 
bo independent of tables he may calculate his 
logs. for himself provided that he bas plenty of 
patience and spare time. A well-known series in 


algebra tells us that— 
log. „(7 + 1) — log.” 
| ER ae Cee a See ee 
j la +1 © 8(2n + 1)8 ü 5(Qn + it ete. } 


This enables us to calculate log. „2 by putting 
n 1, and log. ,3 from log.,2 by putting 


n = 2, and so on. Hence the logs. of all 
numbers to the base e can be obtained. By 
multiplying these values by 0.48429, we obtain 
common logarithms (to the base 10). To illus- 
trate this I give examples below :— 


Caloulate log. „2 and log. 102. We know that 
log. ,1 = 0. Now from the above series, 


I 


log. . (1 + 1) — log. ,1 
= 1 1 1 ’ 
E a5 sxe tpat ley 


i.e., log. sa oO o 
= 2 (0.83838 + 0.01235 + 0.00082 + eto.) 


= 2 x 0.34657 . . : 
= 0.6981 .... This is log. en 


To get log.1 2 we multiply this by 0.43429.... 
and we get 0.6981 x 0.43429 = 0.3010 = log 2. 
By a continuation of this process we can gtt log. 
8, log. 4, log. 5, ete. Thus :— 
log. , (2 + 1) — log. e2 
(6b Tsxe 

i.e., log. , 3 — 0.6931 

= 2 (0.200000 + 0.002667 + 0.000064 + eto.) 

= 0.4055 approx. 

. log. ,8 = 0.4055 -+ 0.6931 = 1.0986. 
and log. ip 3 = 1.0986 x 0.48429... . = 6.4771. 
Take my advice, however, and use tables 


1 
tee + etoj 


? 


[230.]—LOG SCALE.—The querist does not 
say whether he wants advice on the mechanical 
part of his performance, or whether he wishes 
to know the intervals between the gradua- 
tions. In the latter case, if he wants a scale 
5 feet long, remembering that the last 30 in. 
will be a replica of the first 30 in., the distance 
from the left-hand end of the scale of the 
graduation mark corresponding to any number 
is. in inches, 30 times the logarithm of that 
number. L. J. C. 


[230.]—LOG SCALE.—If you can make the 


between the opposed | length of your scale 62% inches long. the divi- 


sion of this length into parts proportional to. 
the logarithms of numbers is a very meee 
matter, In a length of 624 inches there are 1, 

sixteenths of an inch. ‘Take a able of 
logarithms, and for each number between 1 and 
10 mark off on the scale a length equal to 
the number of times that 16 will go into the 
mantissa multiplied by 1,000. Example: Log.. 
1=0, so mark off a point at tho extreme left | 


of your rod and call it 1. Log. 2 = .80103, 
x 1,000 = 301.03; + 16 = 189R” + .0015. 
Log. 3 = .47712; x 1,000 = 477.12; + 16 = 
292$" + .0075’’. All the measurements should 


be made from the point, or datum, called ‘‘ 1.” 
For subdivisions, such as 1.1, 1.5, 2.5, etc.. 
just take the logs. of these numbers and pro- 
ceed as above, Thus, length of log. 1.7 is 1.000: 
log. 1.7 + 16 = 1,000 x .23044 + 16 = 143” + 
028”, You will no doubt be able to discover: 
the small fraction of an inch appearing after a 
whole number of sixteenths have been taken. 
or insert it as 457. Thus? since 3z” = .03125”. 
it would be better to call the length of the 
last example 1443” rather than 143”. KD 


[232.|—MENSURATION.--The table re- 
ferred to by “H. E. J.” is founded on the 
property that the versed sines of similar 
segments are as the diameters of their re- 
spective circles, and the areas of those seg-. 
ments are as the squares of the diameters. 
This may be proved as follows:—Draw two. 
concentric sectors of a circle, with central 
angle C equal to about 30°, say, CAB the- 
larger and Cab the inner or smaller one. 
Join AB and ab, and draw the radius CD 
bisecting AB and ab at P and p, and cutting 
the arc ab in d. Now, by similar triangles. 
CA : Ca :: CA—DP (or CP) : Ca—dp (or 
:: DP : dp, whence 2 CA : 2 Ca :: 
: dp. Again, since similar seotors are as- 
the squares of their diameters, and similar 
triangles as the squares of their like sides, 
CA? : Ca? :: sector CADB : sector cadb :: 
triangle CAB triangle Cab :: segment 
ADB (= sector CADB—triangle CAB) : seg- 
ment adb (= sector Cadb—triangle Cab). H, 
therefore, D be put equal to any diameter. 
and V equal to the versed sine, then D : 
:: 1 (diameter in the table) : V/D = the- 
versed sine of a similar segment in the table. 
whose area is, say, A; then 1° : E ACI 
ADS = the area of the segment whose height. 
is V and diameter D. Does “H. E. J. 
realise that the segment in a horizonta! 
cylinder will be the segment of a circle, but. 
i slanting, then that of an ellipse—at least 
so it seems by his query? The area of the 
segment of a circle is also equal to (as given 


‘ 4y 5 : 2 in. 
in Molesworth) 3 A/ ( s v) + C, in 
which C is half the chord. If the central 
angle C, as well as the radius R, is known a 
convenient and quite accurate formula is, 


x (radian C — natural sine C). 
Cosmo.. 


{233.J—DIRTY WINDOWS.—Try a not 
strong solution of caustic potash, using @ roll 
of flannel. Protect the hands with indiarubber 
gloves. T. Stow. 


[233.J—DIRTY WINDOWS.—A dilute solu- 
tion of hydrochloric acid (spirit of salts), say. 
5 per cent., will clean any stains off glass. This. 
acid is very corrosive, so do not get it on your 
hands, but apply it by means of a piece of 
cloth or leather, nailed or tiod on a piece of 
stick. A. S. 

(235.J—FILLING TIN BOX ES.—Special 
machines are used for this work. One of the 
oldest and simplest worked somewhat as 
follows. The tins being produced by dies 
were all exactly of the same capacity. They 
wero fed on a travelling band under & 
machine. which dropped a lump of the mate- 
rial into each sufficient to fill the tin. The 
tins were then passed on into a warming 
chamber where the heat was just enough to 
melt the material and cause it to flow evenly 
all over the tin. leaving a smooth, level sur- 
face. The tins were then run into a cooling 
chamber and afterwagds lidded and wrapped 
up ready for sale. David J. Smith. 


[236.]—ECLIPSES,—Let ‘‘Interested’’ put 
on his studying cap and think a bit. How 
could there be a “penumbra stage” in an 
eclipse of the Sun when the obscuring body 
is the solid Moon herself? In the case of an 
eclipse of the Moon the obscurer is the 
Earth’s shadow, which, of course, has a 
penumbra, as the source of light is the Sun. 


area 


with his broad dise. If ‘ Interested” will 
get a small grey rubber ball, such as may oe 


had for a few pence at any toyshop, atta 
it to a wire /or” any suitable support which 
will. notinterfere( with (its outline, and try 
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experiments with it in various lights, he 
will soon see some light on subjects which 
seem to puzzle him. Cast its shadow in 
bright sunshine from a distance of 20 feet or 
so on a whitewashed wall, and it will show 
the central umbra and surrounding penumbra 
-characteristic of a lunar eclipse. Bring it 
to within a few inches of the wall and the 
penumbra vanishes. Try it with an unshaded 
‘electric arc lamp, and again there is no 
penumbra. Fix it up in the Sun’s rays and 
place your eye in its shadow, at a sufficient 
distance behind the ball, and you get an 
-eclipse of the Sun, which you can view with 
a smoked glass precisely as you might a 
real eclipse. Hold it close to a powerful 
light in the open on a dark night, and view 
it from different angles and you get the 
phases of the Moon. I taught myself a lot 
of astronomy when I was a kiddie of eight or 
nine by just such fooling about with a ball 
and a light. « Wm. F. A. Ellison. 


[236.]—EOLIPSES.—When a partial eclipse 
-of the Sun takes place, the observer is in the 


penumbra of the Moon’s shadow—when a total 


eclipse occurs he is in the umbra. In the case 
-of an eclipse of the Moon, the observer actually 
‘sees the shadow of the Earth on the Moon. 
The dark shadow geen passing across the 
Moon is the umbra. The penumbra is seldom 
visible, owing to its feebleness, except just 
before the eclipse. The state of affairs to 
‘an observer on the Moon during her eclipse 
would be the same, except as to ‘magnitude, 
-as an eclipse of the Sun to an observer on 
‘the Earth. . A. ©. Curtis. 
28, Cheriton Road,’ Winchester. 


CY 


QUERIES. 


[237.|—DE DION CAR.—I have purchased 
‘a single-cylinder, two-seater De Dion car, said 
to be 1904 make. There is a fitting on the 2.1 
.gear-case of engine which I do not understand. 
It is worked by a small handle on the steering 
-column, also by rods from the foot-brake, so 
that when the brake-pedal is pressed down it 
has the same effect as the handle. I am told 
that it is to relieve compression when starting. 
-If so, I shall be glad, as the engine takes some 
pulling over. At the same time it appears 
‘to be out of action. The engine has been 
converted to mag -ignition. The clutch’ and 
change gear are worked by ono horizontal 
lever on steering column. Is there any way 
of starting off without a jerk? Shall be glad 
of any hints.—Old Car. 


[238.]}—LISTS OF TELESCOPES, ETC.— 

an any reader tell me if I can got a list of 
‘the chief telescopes now in use, with maker, 
aperture, etc.? Also, ‘what are the chief 
private observatories now used in England? 
Are Mr. Roberts's, Mr. Common’s, etc., still 
used? Where can I get a list of the Asteroids 
.lown to about No. 600?—Asteroid, 


[239.)—-NEWTONIAN REFLECTOR.—I 
am the possessor of a 5-in, Newtonian reflect- 
ng telescope, and, although I am pleased with 
the instrument, I am somewhat disappointed 
‘that I have up to the present been unable to 
>ee the ring nebula in Lyra. Will ono of our 
‘contributors inform me if the instrument is too 
small to seo this object. or if it is likely that 
there may be another reason?—A. J. P. Oliver. 


.240.]-ACCUMULATOR.—I have a 4-volt 
10 ampére-hour accumulator which supplies 


three l-ampére 4-watt lamps. What number | 


of Leclanché cells in series connected in oppo- 
sition would keep the accumulator ‘on 
charge” (the primary and secondary battorios 
to be. always connected)? Each lamp is lit 
one hour per night. How can I construct a 
Leclanché cell ?—Arc, 


[241.] — MICROSCOPICAL.~- Will some 
reader kindly help with the following? I 
have a plano-convex bull’s-eye measuring 24 
diameter and 3 thick, mounted on stand; also 
a paraffin lamp with l-in. wick. How can I 
test the focus with plane side to edge of wick 
when holding a card in Gront of convex side? 
Have I to obtain the image of wick the exact 
height and thickness of 'wick, so as to provo 
tho distance between wick and bull’s-eye? 
Also, I wish to repeat Mr. W. B. Carpenter’s 
experiments described on ‘page 408 of his 
book. Are there more detailed instructions 
‘given in some other work on this subject ?— 
A. Johnson. 


[242.]-—THE HOT AUTUMN OF 1678.— 
I notice that Mr. Hugh Clements, writing to 
the Daily Ezpress last week, states that “ The 
‘hot autumn in the reign of Charles II. in 
1678 is repeated this year because the Nodal 


„published from 
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and Apsidal cycles of the Moon are continued Į G. 


an exact number of times in the interval of 
245 yeurs.” Oan anyone state what sort of a 
winter supervened ?—B. Cyril Barton. 


[243.]—CLOCK.—I have lately restarted a 
clock which has been lying idle for some years. 
It keeps good time, and the “hour striking ” 
is correct. But the ‘‘ quarter-hour striking” 
has taken to striking one extra at each quarter- 
hour. That is to say, for 10.15 it strikes twice, 
for 10.30 three times, and for 10.45 four times. 
Is there any way of correcting this?—V. G. 
Pickering. 


([244./—VARIATION IN YIELD FROM 
SPRINGS.—We are, in common with other 
local authorities, experiencing a shortness ot 
water that is causing us some concern. There 
is one factor that is most puzzling, and if any 
readers cin give us an explanation we shall 
be most grateful. The yield from spring is 
about 40,000 gallons, but the flow varies fre- 
quently as much as one-half. We are short of 
water for a few days, then the flow for seyeral 
days will be 40,000 gallons again, always fluc- 
tuating. (1) Is the flow affected by atmo- 
spheric conditions? (2) If cause is known, what 
is the remedy ?—Chas. Gardner. 


[245.]—GONG.—I wish to substitute a deep- 
toned gong for a bell on grandfather clock. 
Would any of your horologists kindy advise 
as to the size of wire and other particulars, 
to give the best results? I. propoṣşe three 
coils of 4 in. brass rod, about % in. between 
coils. Outside coil 5 in. diameter, same as bell. 
—P. K. M. 


i. 

[ 246. |—ELECTRIC LAMP.—I am about to 
make an electric lamp (4-6 volt) for a medium- 
sized cinematograph. the lamp being similar 
to those used on the Pathéscope. What I wish 
to determine is the correct distances of the 
component parts. , The condenser is 2 in. 
diameter, each glass being § in. thick at centre ; 
the two glasses are mounted in a cell with 
bulged sides to each other, but separated to 
% Of an inch. The electric lamp is a Pathé- 
scope one, having horizontal spiral filament 
+ in. wide and 7 in. diameter, and behind 
the lamp is to be fixed a concave mirror re- 
flector (also Pathé), 13 in. diameter at rim. 
The film picture is 14 in. distant from centre 
of condenser, and from centre of condenser to 
centre of projection lens is 3 in. I want, if 

ssible, to find the correct positions of the 
amp and reflector in relation to the condenser 
and projection lens (these two lenses being 
fixed), to avoid having to make these parts 
adjustable for focussing.—Projector. 


[247.]—N.A. AND TUBR-LENGTHS.— 
How can I measure or calculate the angular 
and numerical apertures of my objectives? 
Correct method and formulss would oblige. 
Also between what two precise points is ‘‘ tube- 
length” measured—obj. lens .to eye-lens, 
top of obj. mount to field lens, or tube 
of instrument plus nosepiece?—V. A. N. 


[248.]-—STELLAR PHOTOGRAPHY .—I- 
have never tried my hand at this, but being 
fairly expert at ordinary photography I 
intend having a shot at it, Will someone who 
knows be good enough to tell me what is the 
approximate H and D speed of the plates most 
suitable for this work whether isochromatic 
or ordinary plates should be used, and what is 
the most suitable aperture? I have a number 
of books on astronomy, but cannot find any 
advice on the subject. Is there any book } 

hich I might. gather the 
knowledge I require?—E. A. S. 


[249.|—CROSS STAFF’.—I picked up one of 
these at a sale recently, and believe it is used 
for surveying. Can anyone explain what it is 
really used for?—E. A. S. : 


aa aa 6 -a 
ANSWERS TO CORRESPONDENTS 


~ 


The following are the initials, ete., of letters to 
hand up to Tuesday, 3 p.m., October 25, and un- 
acknowledged elsewhere :— 


A. W. Vince—S. E. J.. Ipswich—R. B. V.—H. M. 
Waterworth—D. P. B.—J. B. G—John Lecky— 
Nine Locks—Hopeful—Dundee—F J. G., Man- 
chester—Pilot. ` 

SPARGO.—Yes. 


E. R. A.—Thanks, no. 
COSMOPOLITE.—Good; but not for us. 
J. REDGRAVE.--With benzine and liquid ammonia. 


CrcList.—Doubtful. After all, what is. a “food 
value ’’? 


G. T. GREEN.—Addresses must be sought through the 
** Address” column. 


DyNast.—Yes. Your engine, if in good order, will 
easily drive a £0-c.p. dynamo. 


‘ 


R. DraPer.—It is not a “defect.” 


IVAN M. MaRcu.—We do not know what you y 


SUFFERER.—Thẹe inçtructions given by 


COMET FINDER.—No 


A. RUSSELL.—The Leverian Museum was formed 
- Sir. Ashworth Lever at Leicester House. 
offered to the public in 1783 by a guinea lottery 
and was won by Mr. Parkinson, who sold it t 


A. F. S.—Try fiy-glue. 


in a strong solution of alum and dried, 


PRESENTEE.—Cannot say. 


Ocr. 28, 1921. 


F. S.—Very likely the wood was greasy; 6 


varnish wants nothing mixing with it 


$ 


T. Y.—No. 


TY 


41) | 


The friction would be c 
more, and, with no corresponding advantage. 3, 


J. Q. J.—Harden the bars by heating to p 


and plunge into cold water before magnetising.S™ 


W. D.—You might add a little burnt sand; | 


cores are sure to blow if there is no vent-hol 


J. O’D.—The last time British colours were actt 


taken into the field was in the Zulu War of If 


E. A. CLARK.—Please send us your address. We h 


a letter for you in 


reference to your query 
on p. 114. š 


more letters about this than we can possibly 
sert. Thanks to readers. 


HANDSWORTH.—Kitty Witches Row, Yarmouthy 


said to be the narrowest street in the world, | 
greatest width being only 56 inches. , 


R. D.—Where is the harm, especially when so g 
a desire exists? Faraday himself ag a young t 


used to deliver newspapers on Sunday momin 
It is simpiy 
case of électric endosmosis, common to all b 
teries with porous divisions and having a q 
siderable current passing. 


by “ inserted into the World’s history." The: 

hour day is used by astronomers, » we bell 

on some of the Continental railways. 

making his improved truss were iven 

issue of April 8, 1887. The number is out 

pant, so you will have to look it up at your & 
rary. : ; 


CIMON.—Yes; the statement may be taken genren$: 


as correct, though some of the ‘‘ invasions” 


your list were rather insignificant ones. If thf. 


are accepted, 28 times since and including 
Norman conquest. . 


such “automatic” cout 
finder is known. The cutting you enclose is pr 
ably a hash-up of a rather clever skit which 

gave currency to this side on p. 136 of our is 


of April 10, 1891. : . 


It ¥ 


auction in lots in 1806. 


Mix by gentle heat 4 < 
of rosin and 1 oz. of linseed oil, adding l <4 
of honey. Spread this on paper previously steep 


pieces of thick string, and hang abqut the plac 
Cat'’seye is transluce 
quartz, with peculiar internal reflections, said t 
be caused by filaments of asbestos. Moonstos 
is translucent felspar, with Dbluish-white spoti 
which when held up to the light present a 
play of colour. 2. No. 


PaRBNT.—At his age rupture can probably be easif 


cured by wearing a proper truss. ` Do not 
time on frupture-quacks. Rupture is a pure 
mechanical condition, and can be no more curea 


by drugs than you can cure a block in a drain -` 
pipe by tarring the outside. i 


PNEUMATIC.—Yes: but they are of little use, in oaf ~ 


silvery 


an ee ee ane jg pee eyes aa aad ae) a ies 
a goala p loa ee pi h iy: BB beret 


a 
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THe LUNAR ECLIPSE OP OcTOBER 16.—We have n@ 


opinion, till a tolerable vacuum is approached} ~ 
A better plan is to connect to the pipe a twej ` 
dipping into mercury, and at least 32 inches af k 
height, so as to measure the column of merini.. 
which the vacuum will support as compared with$ ic 


that of the barometer. 


E. RANDLE.—The following ‘will often relieve tooth- 
gum-mastic, half « 


ache:—Tannin, 10 grains; 
drachm; pure carbolic acid, 10 drops; dissolved 
in half an ounce of sulphuric ether. : 
stoppered bottle. Dip a bit of cotton wool iR 
the solution, and work it into the hollow tooth. 
and well rub into the surrounding teeth. 


that the circuit to earth closed in your imme; 


diate vicinity, and also the cloud was a low-jyil< 
one. 


rolling thunder is the accumulated result of 4 


Keep in 17% 


The more distant stroke may have been 3 
portion of the.same discharge, or it may have}™ 
been the back-stroke of the same cloud. Thef: 


Er 
tÀ 


E 
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THUNDERSTORM.—The “‘snap’’ was due to the fact], 


À 
ig 
RT 
k 


O 
pee 


number of snaps and their echges, but the actual } 


discharge, when close by the hearer, is 
attended with a sharp sound like that produced 
by the electric spark. 


S.— Fit as a fiddle” and “ He was first 


J. C. ; 
fiddle” probably originated from the association 


of fitness with the leader of the orchestra, and, 
correspondingly, with his bow. Thus in.the Ger- 
man “ Nibelungerlied,” the latter is used six of 
eight times to describe the sharpness of the ders 
sword. See stanza 1:— i 


“ His fiddlestick he grasped, twas massy, broad, : 


and long, 
‘As sharp as any razor.” 
“ His fiddlestick, sharp cutting, 
divide, 5 


can hardest steel 


e ia at a stroke the Morion’s beamy 
pride.” , 
S My gnauledtickss no feather; on whom I let it 


all. 
If he has friends that love him, "twill set them 
weeping ahl.” 

It is, perhaps, a little curious that another pro 
verb, ‘“‘ Drunk as a fiddler,” oomes down to Ut 
from the wakes and fairs, where fiddlers were 
allowed meat and drink to their heart’s content 
and seldom left the fair sober. 
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ADVERTISEMENT RATES. 


For Exchange. For Sale. Wanted. 
Addresses. Situations. 


le Charge for Advertisements inserted under any o 
dove headings is 1s. for the first 16 words, and 6d, or 
} ccceding eight words, which must be prepaid. 


3 For Exchange. 

be Reputation Firm Exchange or Buy Any- 
1g Optical. Write or call.—BROADHURST, CLARE- 
-iND CO., 68, Farringdon Road, E.C.. 


larkson’s, 338, High Holborn. Second-hand 
(cal Mart. Make, Buy Sell, Exchange First- 
-b Optical Instrumente. | 
its, Opticians, 3, Buckingham Palace 
‘, 6.W.1, Buy, Sell, and Exchange Optical In- 
-gnents. Particulars on application. 


° For Sale. 


ecting Telescopes, Mirrors, Silvered by 
method. More light and durability. —@Q. 
, Manse, Walpole, Halesworth. 

ers Septembe> Second-hand List contains 
2,500 Optical, Scientific, and Photographic 
; ts.—244, High Holborn, Londor. 


age Book about Herbs and How to Use 
$4.—TRIMNELL, The Herbalist, 144, Richmond 


£ Attachments, with Vices for Lathes.— 
WHSELER MANUFACTURING Co., LID., Trench 


Mattis is the only absolutely efficient remedy 
—textermrinating cockroaches and blackbeetles. The 
flor recommends it. 1s. 9d., 38., or 5s. 6d. per 
veri free, from HOWARTES, 471, Crooksmoor, 


- Gent Keyless Clook. English make; simpilcity ; 
' pbility; noiseless; no keys to lose, no springs to 
. Qk; driving force constant! no oil required. Price 

10s. Luminous dial and hands 10s. 6d. extra.— 
. puson, 26-28, Holborn Viaduct, London, E.C.1. 
i Holborn 2793. 


:Paltham Watohes.—Special offer (Gent.’s aize). 
, keer,” 17-jewel, adjusted, gold 9-ct., demi, £16 108s. 

£2); “Riverside,” non-magnetic, gald-filled, 
_ pears guarantee, hunting, £17 2s. 6d. (listed 
~~); “Vanguard,” 18 size, 21-jewel, gold 9-ct., 
Ating, 224°¢s, (listed £36). All perfect condition. 
fof other bargains and regular detailed list Pees 
-% On-application. Waltham Watches repaired by 
r taf.—Apply, DENNISON’S, 26-28, Holborn 
: Uduct, BCI, "Phone, Holborn 2793. 


~Tonised Tablets reduce your handicap in the 
"Grsalt of wealth, “knowledge, fame, or pleasure 
k cresg vitality, physical fitness, functional 
vity, powers of concentration, mental clarity, 
immunity from disease Special remedies for 
ailments. You can be young at fifty, healthy 
vigorous at seventy, hale and hearty at eighty, 

g these nature preparations. Month’s sup- 
, 12s. 6d.—LABORATORY, 62, Newport Street, Bol- 


copes, equatorial adjustments, silvering, 
§ mirrors, 2nd ed., cloth, 8vo., 5s. 6d.—BANKsS, 
Newport Street, Bolton. 

 |Microscopes, Accessories, and Splendia 


for Salo—CLARKE AND Pias, 28, Thaviee Inn, 
m Circus, 8.0.1. i 


tennis „Technical, Bcientifo, all subjecte. 
ion in stock. Second-hand and new; lowest 
T ts approval.. Catalogue 401 free.—Below. 


. ‘Books Bought. Best prices given.—FOYLB8S 
W135, Charing Orosa Road, London. 


| tralian Opals.—Direct from Australia. Rare 
. Opals, beautifully Intermingled red, blue, 


colouring. Descriptive price-lists free. Corre- 
y invited. World-wide connection.—NORMAN 
| 4D, “Optical House,” Melbourne, Australia. 
| Unmonntea Microscopio Objeots.—Grand selec- 
fal, F 

Yisde 


Radioluricl, Diatoms, Algse, Zoophytes, Cry 


paminitera.—Suaaerr, 16, Williamson Lane, 

Opportunity If ; 

: —If you are worn out, tired, or 
fionraged by working for others, become your 
beadent tn: your own business and be inde- 

-J We teach you “ How.” Enclose one stamp. 

Dae wth SeRVICR Co., Technological Experts, 3, 

Road, Tooting Broadway, London, S.W. 
à Clean Shave your razor requires a perfect 

ae Soperedge,” a scientific preparation, puts a 

Tae cue on the dullest razor. Post free, 8d.— 
; aa 6, Eland Street, Stanningley, Leeds. 

d sore eA Watt and the Steam Age,” 
Peet Street, Lesson: 6d.—St. BRIDB’s, Boo : 
xy ches Repaired for the Trade. Any quan- 
rah Quick return, Staffs, cylinders, ete., while you 


- Orders attended to by post.—HARRIS (succes- 
| eS), 99, Old Street, Clerkenwell, London, E.C. 


; rey els AlI kinds of Overalls for workers. Why 
i inte Prices? Buy direct and save all inter- 
+ helme ports. Send postcard for our price list 
| lene Band elsewhere.—CURREY (Dept. G), 85, 

uildings, Long Millgate, Manchester. 


| signe Pociet Rubber Stamp of your name and 


` 


time particulares of money-making spare- 


t 


london. kagen Dept., RICHFORD’S, Snow Hill, 


£2 Weekly.—Spare-time, Pleasant Homework. 
Registered Sample (approval), 1s. 6d.—GLBRAVES, 
11/67, Mawbey Street, London, S.W.8. - f : 


Photo-Micrography.—Photo-micrographs of cus- 
tomers’ own preparations at lowest prices. Write 
for particulars and specimen prints.—Below. 


Lantern Slidea and Enlargements for repro- 
duction a speciality.—Cook, 133, Ella Street, Hull. 


Blow-lamps! Large number brand-new five-pint 
Brazing Lamps, with gauges, Government stock, 
worth £4 10s., our price 50s. each, carriage paid.— 
PaTMORB’S, 240, King Street, Hammersmith, W.6. 


Lacquers.—Give a professional touch to your 
work by using our Lacquers. State if Brass, Black, 
Gold, or Aluminium. 2s. a tin, post free.—SOMMERS, 
28, Bride Lane, Fleet Street, E.C. Mention this 
paper. 

Photomicrography.—Those interested in diatom 
structure should send for two mounted prints, 
showing the apparently correct focus of Pleurosigma 
Angulatum (rectangular markings). The twa prints, 
x4,000 and x8,000, with photographic data, 2s.— 
J. REID, 3, Huntingdon Road, Dumfries. ` 

Portable Brass Furnaces, complete with tongs 
and crucible, from £8 10s. Small Stoves and Gas 
Fices for workshops from 12s. 6d.—ATHLONE WORKS; 
11, Athlone Street, Armley, Leeds. 


Astronomical Telescopes!! Second-hand bar- 
gains.—2}-in. Burnerd, 2 eyepieces, £3 15s. ; 3-in. Bur- 
nerd, £5; 3-in., on table stand, 1 astro., 1 day, 
case, £8 168.; 3-in. B. C. aud Co. ditto, as new, 
£10 10s.; 2%-in. aperture Ross, 5 eyepieces, table 
etand, and case, £15; 2}-in. Browning, trunnion 
garden stand, and case, 2 eyepieces, £12 10s. Call 
to-day.—BROADHURST, CLARKSON, AND CoO., 63, Farring- 
don Road, London, E.C.1. 


Astronomical Telescopes!!! 3-in. Standard, the 
finest instrument of its kind on the market, com- 
plete, £6 10s. Approval willingly. Sent carr. paid 
in ‘England.—BROADHURST, CLARKSON, AND Co. 


Astronomical Eyepieces! Standard size, the 
finest eyepieces on the market, 163. 6d.; high powers, 
21s.—BROADHCRST, CLARKSON, AND CoO. 


Microscopes and Fittings.—Second-hand bar- 
gains. Objectives: 2-in. Hartnack, 20s.; l-in., 20s.; 
4-in.. 228. 6d.; 4-in., 258.; in., 30s.; }-in., 35s.; 
1-12th-in., 50s (all by Hartnack). 7a Reichert, 50s.; 
No. 2 Leitz, 20s.; No. 6, 45s.; No. 7, 50s. New.— 
BROAVHURST, CLARKSON, AND COo., London, E.C.1. 


Microscope Fittings—Abbe Condenser, with iris, 
258.; Polariscope, 35s.; Puraboloid, 15s.; Lieber- 
kuhn's, 106.; Compressor, 16s.; Spot Lens, 15s.; 
pours Nosepiece, 10s.—BROADYURST, CLARKSON, AND 

0. ' 


Optical Lanterns.—List free upon request. All 
optical fittings. Give us a call to-day.—BROaADNURST, 
CLARKSON, AND.CO., Telescope House, 63, Farringdon 
Road, London, E.C.1. 


W. Watson and Sons, Ltd., offer the 
a 
Following Microscopes :— 


Microscope, by Otta Teichgraber, Berlin, horse- 
shoe foot, coarse and fine adjustments, draw-tube 
divided in m/ms., rotating stage with centring 
screws, triple nosepiece, Abbe illuminator with iris 
diaphragm and stop carrier, spiral focussing screw, 
plano-concave mirrors, eyepieces 2, 4, and 5, objec- 
tives 1, 4, 7, and 1-12th-in., understage diaphragm 
with two stops, price £25. 


Swift Portable Microscope, binocular pattern, 
with rackwork draw-tubes, folding tripod foot, glass- 
covered stage with movable stage plate, rackwork 
focussing and screw centring substage, eyepieces, 1 
pair “B” x6, 1 pair “D” x10, achromatic sub- 
stage condenser in mount with iris diaphragm and 
stop carrier, Wollaston drawing eyepieces, double 
vosepiece, bull’s-eye condenser to fit on limb, set 
of stops for condenser, and light modifier, price £22. 


Catalogues of New and Second-hand Ap- 


FARATUS will be sent post free on application.—313, 
High Holborn, London, W.C.1. 


6l-in. Newtonian. Telescopes, £27 10s. Write 
photo. and particulars. Can deliver from stock. 5}-in., 
£15 103.—IRVING.. 


Mirrors Refigured—We can guarantee to im- 
prove your mirror by any maker or money returned. 
Thirty-five years’ experience.—IRVING. 


3-in. Refractors, garden stand, finder, £7 1és.; 
‘Standard Eyepieces, 14s. 6d.; Star Finders, with 
supports, 25s..—IRVING, 135, High Street, Teddington. 

Sweet, Tremendous Tone American Organ, 
couplers, sub-bass,']2 stops, £8 10s.—Below. 

Antique, Beautiful Hurdy Gurdy Musical 
INSTRUMENT, satinwood, 1750, carved human head, 
70s.—Below. 

Valuable Antique Bookcase, with buffet lower 
part, £30; cost about £140. Archeological Maga- 
zine, 27 vols., richly bound, 20s.; “ Work,’ Vols. 
1-45, 603.—Below. . 

Heavy Ornamental Brass Circular Table, 
chess top, 40s.,.free. Grand *“ Liner” Sofa Squab, 
covered ‘Moquette, horsehair, 6 ft. 6 in., 40s.—BLAKE, 
17, St. James's Street, Portsea. 

Leitz Microscope, Stand V., non-inclinimg, 2 ocu- 
lars, objectives 3 7, case, £6.—Below. 

Large Table Polariscope, by Ladd, £7 10s.; 
Browning Micro-Spectroscope, £6; McClean Star 
Spectroscope, 50s. and 97s, 6d.; 3}-inch Gregorian 
Telescope, 45s.—BROWNING, 37, Southampton Street, 
Strand, W.C.2. 


Analytical Balance, by Philip Harris, glazed 


mahogany case, agate all points, elevating gear, f 


case weight } m/g. to 50 g. and rider, all perfect. 
condition, £7 10s. Approval._—MILEs BROS., Market 
Place, Wednesbury. 


double nosepicce, 


D. J. Smith and Co.. Ltd.—Below. 


Have You Seen the “ Hamilton’ Light Car? 
An ideal car at a moderate price. Hood, screen, de-- 
tachable wheels, dynamo lighting, ready for ser- 
vice. Price £230.—Apply for particulars to the 
makers, D. J. SMITH AND Co., LTD. 


1921 Carden, fully equipped, licence paid, £125. 


Motor Licence Holders, in Aluminium, fiat, 
pedestal, or angle type, 8s. 6d. each, post paid. 


20 H.P. Clement Van, £125. 


The Motorist Tool Benoh, fitted complete. Write- 
for particulare. 

10 H.P. Stanley Steam Car, Coupé, price £125. 
Kon H.P. White Steam Four-seater, paraffin fuel, 


8 ft. 13 in. equare high-speed Steel. Offer wanted. 


Spare Parts Made for any Car at reasonable: 
prices: 


Roomy Van Body, price £15. 
20 H.P. White Steam Car, excellent order, £70.. 


White Spare Parts, new and second-hand; large 
bock, cheap. , 

2% H.P. White Steam Chassis, suitable for van,. 
parafin fuel, £55. ` 


15 H.P. White Chassis, paraffin fuel, £60. 
10 H.P. Stanley FPour-seater, price £70. 


8 cwt. B.M.C. Seabrook Van, electric lighting. 
and starting, ready for service, £160. 


Two Hissmann 4-cylinder Magnetos, £4 each.. 


Hand-operated mechanical Warning Signals,. 
black and brass finish, 21s. each. 


One-ton Napier Van, solid rear tires, £100. 
6 cwt. Darraoq Van, ready for service, £120. 


4 H.P. Douglas Motor-oyole Combination, fully 
equipped, £110. ’ 


4}-In, Sorew-outting Lathe, in first-class condi- 
tion; change wheel, chuck, and countershaft; £25. 


10 H.P. Four-oylinder R.G., smart two-seater 
body, wire wheels; £200 tax paid l 


16 H.P. White 4-seat, torpedo body, 
equipped, price £145. 


15 H.P. Humber Landaulette, suit private hire 
or station work, £100. 


6 H.P. Water-cooled Light Car, two-seater,. 
ready for purchaser tq drive away, £50. l 


Several Sets 2- and 3-throw Power Pumps, 
with gun-metal barrels; throw from 1,200 to 5,000 
galls. pet hour; 1 Vertical 2-cylinder Steam Engine ; 
1 Vertical High-speed Steam Engine; several Cap- 
stan Lathes; for Sale, cheap.—Apply for full par- 
ticulars and prices. 


16 H.P., Peugeot Landaulette; suit private hire- 
or station work ; wood condition; £125. 
D. J. Smith and Co., Ltd., 68, Compton Street, 


Goswell Road, London, E.C.; also at Compton Works, 
Wickford, Easex.—Above. 


aaa Wa ee and 29, Sicilian Avyenue;. 
n C.1, for Electrical, i tical, and 
Static Materiala. A ase 

Lenses, Prisms, Magnifiers, Condensers, and 
Optical Sundries, Thermometers, and Drawing Instru- 
mente.—As above. 

Morse Keys and High-Note Buzzers. 
famous Signalling Box for Learners.—-As above. 


Galvanometers, Rheostats, new and second-hand 
instruments, Wimshurst machines. 


Experimental Materials and odd parte for every 
one. Fifty years’ experience. Write for information. 
Our apecial new illustnated catalogue, 6d., poet free. 
Scientific AppHances.—As above. 

“Drinking Water is More or Less Poison,” 
says the Editor of the ENGLISH MECHANIC. “The 
one safeguard is the persistent use of distilled 
water. This is easily and cheaply effected by the 
admirably constructed Gem Pure Water Still.” 
Further, he says :— 

“ Distilled Water is Not Merely a Preventive 
of Disease—it is a positive remedy for many com- 
plaints, including dyspepsia and bladder troubles. 
Let any reader thus affected try a glassful taken 
pe an hour before each meal.” Gem Still pamphlet 

ree. 


The Gem H. Supplies Co., Ltd., 67, Southwark 
Street, London, 8.E.1 


Microscopical.—Type Slides, with lists of names. 
20 large seeds, beautifully marked, 3s. 9d.; 20 small 
ditto, 3s. 9d.; 14 Poluriscope Minerals, 3s. 6d.; post- 
age, 8d. Exceedingly attractive exhibition slides.—. 

elow. 


Radium Slide.—Perpetually scintillating. Won- 
derful and fascinating. Price unprecedented. 2s. 9d. 
—GRAY, 40, Grange Road, Lewes. 


Microscope, Binocular, by Collins. excellent: 
condition, rotating graduated mechanical stage. 
focussing and centring substage fitting (no con- 
denser), 3 pairs eyepieces, 3. 2, 1, 3-inch objectives.. 
polarising ‘apparatus, bull’s-eye 
condenser, etc., in cabinet, £22.—BarRD, 39, Lothian 
Street, Edinburgh. ` 


Telescope, 4}-in. Wray, object glass, 4 eyepieces.. 
terrestrial and equatorial mountings. Hooke’s joints. 
tripod stand, the property of the late Dr. Edward 
Sang, £70.—BalrD, 39, Lothian Street, Edinburgh. 


Buy Your Terminals Now, before the rush 
starts. Deliveries by return, IHuetrated list of 150 
varieties’ two stamps.—ELkcTRICAL SUPPLY STORES, 5. 
Skircoat Moor Road, King Cross, Halifax. 


fully. 


Our 


- 


\ 


IV. 


No. 3a Postcard Folding Brownie Camera, 
achro lens, T. B. and I. shutter, focussing adjust- 
ment, daylight loading for roll films; also Kodak 
St-in. daylight dev eloping tank, the whole in good 
working ‘order, £2 12s. 6d.; a bargain. 


Pr. Service Pattern 5x Field Glasses, brown 
leather covered, 14-in. O.G., sunshades, and: solid 
leather case, 60s. 

Very Powerful 40x Magnification 4-draw 
PORTABLE TELESCOPE, morocco covered body, brass 
tubes, sunshade, 12-in. O.G., complete, sling, caps, 
and strap, brand new condition, £3 15s. 6d. 


1-pl. Thornton-Piclard Special Ruby 
REFLEX , rack and pinion focussing, rising front, 
revolying, reversing back, full-size view-finder, 
self-capping focal-plane, quick winding shutter, 
iitted Cooke Luxor //4.8 anastigmat, and six 
slides, in fine order, €14 15s. 

Negretti and Zambra Deerstalking 
TELESCOPE, brown leather covered body, 3-draw 
oxidized tubes, 2}-in. O.G., sunshade, complete, 
sling, caps, and straps, £6 6s., as new. ` 


Society of Arts Microscope, inclinable 
stand, rack and pinion coarse and screw fine 
focussing, eyepiece, objectives l-in. and 4-in., and 
case, £4 12s. 6d. 

Japanned Tin 
quality objective 
convex condenser, cowl, tray, 
jncand, gas fittings, £3 17s. 6d. 

Beck Signal Service Telescope, ?!-in, O.G.. 
R-draw oxidized tubes, body covered brown 
leather, sunshade, 2 interchangeable eyepieces, 
high and low powers, 20x and 35x, complete, sling, 


Parlour 
in rack mount, 


Lantern, hest 
4-in. plano- 
and inverted 


caps, amd straps, £4. 
Leitz Microscope, inclinable, on horseshoe 
stand, sip tube coarse and micrometer screw 


fine focussing, spiral focussing and swing-out sub- 
stage, Abbe condenser and iris, diaphragm, 3 
eyepieces, 3 Leitz objectives, 8 and 4 and 1-12-in., 
oil immersion, N. Ap. 1.30, and lock-up cabinet, 
£18 18s. 

Postcard Folding Pocket Camera, rack and 


pinion focussing, rising and falling front, f/7.5 
rapid aplanat lens, speeded shutter and time, 
und film pack adapter, £2 12s. €d. 
WIRES: “FILMS, 
FLEET, LONDON.” 
Why Buy & Reflecting Telescope? If you 
would like te know. send for our descriptive leaflet 


teflectors. We are not the cheapest 
but what we do make we guarantee of 
possible excellence. `‘ Fine and cheap re- 
“ is the cry to catch the unwary. It cannot 
BURNERD AND CO. 


of Newtonian 
makers, 
highest. 
flectors 
be done.—I, 


Stand Heads for small refractors. Carry up to 
2i-in. aperture. Finest workmanship. Usual price, 
SOs. cach. 18s. 6d. to clear.—F. BURNERD AND CO., 


Dryburgh Works, Putney, London, 8.W.15. 


Astronomical Telescopes.—Send for reduced list. 
Also new Microscope bargain list. 4-in. Refractor 
Telescope by first-class maker, battery of eyepieces, 
etc., on heavy tripod stand, £84 10s —MACKETT, Op- 
tician, Tunbridge Wells. 


Paste. Expert opinion. ‘Splendid article.” Highest 
offer over £400—INVENTORK, 8, Lovell Road, Leeds. 
Build Own £40 Gramophone.—Working draw- 
ings and all ‘ittings, 25s., upwards. Gramophones, 
records, repairs, ete. Illustrated catalogue 2d.— 
DIRECT SUPPLY, 12m, Shirley Road, Southampton. 


timber, mouldings, 
supplied in any quan- 


Woodworking.—Prepared 
turnings, inlay bandings, ete., 


tity. Illustrated catalogues 1s., post free.—Pas- 
TIMES (E.M.), 5, Ravey Street, London, .C.2 
Heat, Light, and Work. The Moon is without 


animal and vegetable life, for thers is mo water on 
the surface of the Moon. Post 6d.—HUMPHREYs, 
100, Bishop’s Road, Fulham, S.W. 


Rubbish? No, Rubber! Real good Red Rubber 
Inner Tubes, same high-class quality as used for 
motor tyres, in sizes 28-in. or 26-in. x 14-in. I am 
enabled to offer at bargain prices a real howler! 
4s. each, or 7s. 6d. a nair, cash with order. Money, 
less postage, refunded if returned within three days. 
State size when ordering.—A. ANTON, 8, Henderson 
toad, N.9 


Improve Your Gramonhone 50 per Cent. hy 
fitting sound-hox with my special diaphragm. Louder, 
clearer, more musical than mica. Captain Burgess, 
H.M.S. ‘ Thunderer,” writes :—‘‘ Heartiest con- 
gratulations on great success of your diaphragm. 
Vast improvement, both in clearness and tone.” 
5s. 2d., nost free, all sizes. Fitting, if desired, 1s.— 
TrAcY, The Kodway, Roehampton, S.W. 


Microscope, 34 


8. % objectives, bull’s-eye, with case, 
good 


condition.—* MICRO,” 17, Clarendon Road, 


Croydon. 


For Sale, 3-in. Gregorian Telescope, 
35s.: and Vols. I. to XX. of ENGLISH 
would divide.—CoLLINs, 12, Kohat Road, 


“English Mechanic,” (150), ‘Harmsworth 
ular Science ” (14), Kodak Wood Tripod. revolv- 
i change for Brownie Postcard Enlarger, 
INKS, King’s Road. Sedglev. Dudley. 


on stand, 
MECHANIC; 
Wimbledon. 


| 


| 


|] 


| 


| riage. 


} 4 +3 é: 
For Sale, Secret and Goodwill of Tonic Razor | liam Haywood, F.R.1.B.A., first edition, 7s. 6d. The 


| “ Aeroplane Construction,” 


| which we tell you all about it.—S. 


Beginner’s Microscope, slip tube focussing, 
‚eyepiece, l-in. divisible Gbjective, and case, 30s. 

4-pl. Premograph Reflex, rack focussing, 
achro Jens, adjustable speed shutter, 3-sec. to 
1-100th, takes Premo. film packs, 45s. 


Pr. 6x Watson Prism Binoculars, eyepiece 
focussing, bending bar, complete leather case, 
g4 Gd., in good order. 

Boecker Microscope, upright model, slip tube 
coarse and micrometer screw fine focussing, eye- 


Fo 
ms. 


piece, and 4-in. dividing objective, 45s. 

No. 1 2}-in. x 3!-in. Folding Pocket Kodak, 
fitted Cooke Ill. f/6.5 anastigmat, focussing, 
Unicum shutter, adjustable speed, 1 sec. to 
1-100th sec. and time, for roll films, daylight 
loading, £3 15s., a bargain. 


Every Article in 
this Advertisement 


is Guaranteed 
in Perfect Working 
Order. 


Swift Microscope, inclinable stand, rack and 
pinion coarse and micrometer screw fine focus- 
sing adjustments, draw-tube. double nosepiece, 


wheel di: iphragms, Abbe condenser, 
jectives, l-in., 3-in., and 4-m., 
£10 15s. 

Telescope, Braham 5-draw, 
plated tubes, 13-in. O.G., and 
¿compact telescope, £2 15s. 

Pr. 12x Salex 


bar, central screw 
O.G., 


eyepiece ob- 
and mahogany case. 


very 
leather 


powertul, 
case, a 


Prism Binoculars, hending 
and eyepiece focussing, 38m,/m 
and solid leather case, as rew, £10 15s. 


Large 
pedestal, 
Berkeley 


Grinding Machine, 
large gear-cutting 
Street, London. 


by Archdale, on 
machine.—50, Upper 


Opportunities Lost are Never Regained._We 


are for one month cutting the price of our 3}-in. 
centre 3 ft. gap-bed Serev-cutting Lathe from 
£22 J0s. and £19 10s. to £14 10s. and £12 t0s., or 


we will supply you with a complete set of machined 
castings for you to -build your. own lathe without 
the àid of any machinery. We adyertised Lathes 
in ‘THE ENGLISH MECHANIC 25 years ago. Don’t miss 
this opportunity. Send two stamps for booklet, in 
HOLMES AND Co., 
Engineers, Bradford. 

Books for Sale. Prices include postage or car- 
“The Development of Birmingham,” by Wil- 


‘ Presto’ Shift of Hours W orked Calculating Card,” 
Is. “Italian Sea Power,” by Archibald Hurd, 1s. 
by Sydney Gamme, 5s. 


“T.N.T. and All About It,” by G. Carlton Smith, 
B.S., 3s. “Inhabited House Duty o the Laws 


Thereon, ” by W.E. Snelling, 10s. ‘* Zooms and Spins,” 


by ‘* Rafbird, “ 9s. 6d. “ The Origin of the Forms of 
the Earth and Planets,” in French, by M. Emile 


Belot, 10s. “ Spring Time Essays,” 
Darwin, F.R S., 6s. “The Law of Checkweighing,”’ 
by J. H. Cockburn, 5s. “ Factory Management 
Wastes,” by James F. Whiteford, 5s. “ Examples 
in Heat and Heat Engines,” by T. Peel, M.A., 8s. 
“Tne Housing Problem: Its Growth, Legislation, 
and Procedure,” by John J. Clark, M.A.. F.S.S., 15s: 
* Aviation,” by Benjamin M. Carmina, 5s. ‘‘ Domes- 
tic Architecture in Australia,” with 47 plates, 10s. 
“Electrical and Other Engineering Contracts,” by 
W. S. Kennedy, LL.B., Barrister-at-Law, 5s. ‘‘ Coal 


by Sir Francis 


| Mining and the Coal Miner,” by H. F. Bulman, with 


| nany 


| England: 


| Substances.” 


| collected and arranged by Sir J. 


illustrations, 334 pp., 10s. “ Metals in Air- 
craft Construction,’ by Wilfred ASe 38. ‘“‘ Man 
and His Buildings,” by T. S. Atlee, ACR.I.B.A., a 
plea for the revival of the Guild spirit of the past. 
3s. 6d. “Victoria History of the Counties of 
Parts 1 and 3, Herts,“ 10s, “ Air Screws 
ii Theory and Experiment,” by A Fage, £1. “‘ The| 
Motor Manual” 23rd edition, 3s. “ The Efficiency of 


Pumps and Ejectors,’’ by E. C. Bowdeù Smith, 10s. 
“ British Standard Forms of Notched Bar Test 


Pieces,” Is. “ A Second Course in Mathematics for 


Technical Students,” by P. J. Haler and A. M. 
Stuart, 4s. 6d. “ Model Aerovlaning.” by V. E. 


Johnson, 10s. “ The Science of Ventilation and Open- 
air Treatmen’,” 295 pp, 8s. ‘* Asphalte and Allied 
by Herbert Abraham, 10s. “ The 
Scientific Paners of Professor Bertram Hopkinson.” 
A. Ewing and Sir 
Joseph La: mor, 21s. “ Perspective as Applied to Pic- 


tures, ete.” by Rex Vicat Cole, with 472 illustra- 
tions. 12s. ‘“‘ Examples of Ancient Scottish 
Architecture,” ae iango Pion Bi of Scottist 
towers, fte.. w u escriptions 2 
with 26 plates, 16s. “Chromium Ore taze WE G. 
Rumbold, 2s. 6d. “The Mechanical Principles 
ofithe Aeroniane.” by S. Brodéte { tations. 


City Sale & Exchange 


| 
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| 
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90-94, FLEET STREET, E.C.A. 


1-p1. No. 3 Folding Poc! E 
Bausch and omb R.R. [ens iia 


shutter, £3, in good order. 


l-pl. Focal-Plane Camera, fitter 
finder, detective aplanat, fiS N ens, ir 
mount, speeded focal-plane shutte 
plate- holders, £3 35., a bargain. 
Steward’s “Lord Bury "ore COP 
and leather-covered, pancratic yepie 
O.G., and leather case, £5, 


Reynolds’ 6}-in. Sextant, a rec 
vernier reading to 20 seconds, 3 eyepie 
mahogany case, £5 10s = 


Prism Binoculars.—Pr, Sx Zeiss T Gi 
Pr. Zeiss Deltrentis, § x 30, £14. P 
£11 lls. Pr. Zeiss 12 x 50 Artill 
15 x 50 Zeiss Prisms and case, £18 
Dodekar 12 x 50 Prisms and ‘Case, i 
£21 10s. 

Vest Pocket Roll Film ; Ernema 
DETECTIVE, aplanat lens 7/6.8, speeded 
inst. shutter, direct view-finder, dayligi 
roll films, £2 12s. 6d. - 


Set White Metal London maae be 
INSTRUMENTS, double knee jointed . 
points, 6-in. compass, and ali 
parts, 5-in. dividers and screw fii 
2 spring bow compassės, ink angi 
complete mahog any box, with — 
new coudition, £4 4s, 


Microscope, inclinable stand, rack 
micrometer screw fine focussing, 
stage, 2 eyepieces and objectives, 4-in. 
analyser and polariser, camera el a, bu 
condenser and case, £4 17s. 6d. 

Crouch Binocular Micros copa in 
stand, rack coarse and screw fine - focus sing 
and pinion interocular adjustment, ‘Tey voivir 
centring stage, pair eyepieces, : 
l-in., and }-in., and ease, £11 15s., 

- tion. aa 


i-pl. Salex Junior Oak Enlarger, lor 
extension, Russian iron light chen ae 
quality plano-convex condenser, po! it 
ing objective f/4, diaphragms, i-pl. 
carrier, in fine condition, £7 17s. 5d. 


- "Phone, y 
‘CITY 6981 s 
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15s. ‘* Hyper-Acoustics,” by J. M. 
Maitland; or. Love and the St 
Periam Hawkins, 6s. “ The Age of I 
tiley, 3s. “A History of French Ar RE ctu 
1661 to 1674,” by Sir Reginald Blomfield 
vols., 200 plates, £3 3s. “Practical Geom 
Builders and Architects,” by By E Payı 
“ Liquid and Gaseous Fuels,’ Tof. \ 


Lowes, second edition, 7s. Bae “ Indus 
Power Alcohol,” by R. C. Farmer, oe Al 
and its Alloys.” by Lt.-Col. C. Grard, 10 


Aggregation and Flow of Solids,” by 
Beilby, F.R.S., 10s. “ The Hygiene « o Te 
ning “and Vegetation, ”* 98: Volts 
Electricity.” by Prof. Ayrton, F.R.S., over 3 
trations, 10s. “The Romance of Building 
trated, by Allen S. Walker, 2s. “ Proje 
by A. R. Hinks, second edition, 
NEWSPAPER Co., 1, Arundel Street, Str “al 
y Aeroplanes in Gusts,” by S. L. } 
“ Seasonable Trades and Unem oymen 
Living Wage,” by Philip Snowden, M.P., 1 
tish Standard Specifications for Wan Plu 
Sockets,’’ 2s. 6d. “ Handy Insurance 4 
Calculator,” 1s. “ Petrol as Fuel for Ii some 
3s. “The Principles of Urban Trafic, ; 
D. Stone, 5s. “New Edition of the Rus 
tory,” over 500 pages, 4s. “ Temporar, 
Permanent Supplies,” by Major V., P. & 
“The Diary of a Free Kindergarten,” 3 
of Nicholas Stone,” the sculptor, with man 
illustrations of his work, 10s, “ Training for 
England,” 2s. “ Modern Machine Shop Co 
tion, Equipment, and Management,” by © 
Perrigo. new edition, 10s, “ Cours d’ 
Pratique,” by A. Courquin and G. 
tical Aeroplane Construction,” by E. T 
“The Transactions of the Insti ution © 
and Shipbuilders in Scotland™ for Decemve 
“ Domestic Fuel Consumption,” by A. H. B 
5s. “ Transactions of the Institution ` of E 
and Shipbuilders in Scotland for 1920,” 2s 
actions of the Society of Engineers fe or 1920 
“ Engineering Construction.” by W. 
LL.D, Vol. I., 20s.; Vol. II., 25s.; or 
together, £2. “ The New Stone Agaa ‘ 
of Cement and Concrete in the e o 
by Harrison E. Howe, 7s. 6d. “ Or} ystallog 
A Series of Notes,” by Jas. R. Jordan 
‘* Builder’s Price Book for 1921,” with 
Gs. “ Engineering as a Career,’ 9d. “ 
Switch Gear,” by Henry E. Poole, § 
Last Theorem,’”’ by L. J. Mordell, 
Light and its Influence on cis ic 


kiesh, 10s. 
Sutton. 8s. ‘“ Useful 
Rule.” 


the Slide ne 
edition, 2s. ‘* The Shen gt 
Se 
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$LECTRIC TRACTION—A REVIEW, 
By Frank J. SPRAGUE. , 
i (Member of the Franklin Institute). 
(Continued from page 153.) 


First SIEMENS’? Work. 


4 stationary dynamo. 


j central 
. was made to the wheels. 

arrying about twenty people were pulled 
ty it at a speed of eight miles an hour. 
+ In the next year 
podel in which the current was supplied 
~“fhrough the running rails, and Messrs. 


: locomotives in place of the pneumatic 
fransmission of dispatches. 


fances with direct current 


at high 
. tentials. 


ADVENT OF FIELD AND EDISON. 


fn abroad, two American inventors, the 
‘late Steohen D. Field and Thomas A. 


E iments, but, subject to the claims made 
MHfor Greene, the credit of the first serious 


-fto have conceived the idea that electric 
{power might be substituted for the cable 
. {then used to propel street cars in that city. 
: #40 carry out some proposed experiments, 
“tthe firs; of which was to operate an 
:felevator, he ordered a dynamo macl.ine 


“{irom Europe. This being lost he ordered 


48 second one. In 1879, his resources being 


lid his plans for the electric opera. 
Itin of cars with current supplied 
wt through a conductor carried in 
: $a Slotted conduit before the late Franklin 
{Leonard Pope. In this year he filed a 
' yeaveat, and followed it by a regular patent 
if application in the next year. This dis- 
{closed plans for an electric railway de- 
+ Signed to use current from a stationary 
“+ dynamo, transmitted through a third rail 
`|% an insulated conductor enclosed in and 
, | Protected by a conduit, the traffic rails, 
-| divided into sections, forming the return 
| Citenit, 
-- Mr. Edison at this time was within 
-F Teach of great electric possibilities, al- 
! ugh actually missing them, for in the 
œ of much adverse criticism he had 
| developed, in connection with his electric 
! lighting system, a low inicrnal resistance 
| dynamo with high-resistance shunt field 
and many of the features of the multiple- 
ae system of distribution, analogous to 

t used in gas and water supply. 
In 1880 he built a small road at his 
laboratory at Menlo Park, on which he 
| Wma single locomotive equipped with a 
ting dynamo used as a motor. The 
power was transmitted to the car axle by 
a belt and the two rails were used as con- 
ae ged ee eg eee oe 


ana ented at a meeting of the Franklin Institute 


Teproduced from the Journal thereof. 


‘+ Among the European concerns engaged 
h building dynamos for electric lighting 
nd other purposes that of Siemens was 
the most prominent, and naturally the 
ansmission of power soon commanded 
4s attention, with the result that in 1879 
‘this firm showed at the Berlin Exhibition 
small car, operating on a track about a 
hird of a rile long, which used a dynamo- 
lectric motor and took current from a 
‘fhird rail, with track return, supplied by 
| On this locomotive 
‘Whe motor was carried longitudinally, the 
fevolutions of the armature being trans- |th 
nitted through spur and bevelled gears to 
shaft, from which connection 
Three small cars 


Egger exhibited a 


` Bontemps and Desprez, of Paris, proposed 
. & scheme for the use of miniature electric 


This is the 
“fame Desprez who actively conducted some 
$f the earliest important experiments in 
“the transmission of power over long dis- 


w 
“| While these developments were going 


Edison, began electric -railway experi- 


attempt in the United States at this period 
| must be awarded to Field, who, while 
> jliving in San Francisco in 1877, is reported 


conductors in this case consisting of two 
tubes slotted on the under-side and sup- 


| fexhansted, he returned to New York, asd. 


ductors, one set of wheels being insu- 


lated. In this year Siemens, Field and 
Edison became involved in a patent inter- 
ference. Siemens being ruled out by 
office limitations as to evidence relating 


|to work abroad, the immediate issue nar- 


rowed down to Field and Edison, and was 
decided in favour of the former, to whom 
was issued a patent covering “the combi- 
nation of an electric motor operated by 
means of current from a stationary source 
of electricity conducted through the 


rails,’’ a claim manifestly absurd in view 


of the previous art and void on the 
ground that the mere substitution of a 
dynamo in the place of a battery did not 
constitute invention. 

In general, however, because of the 
facts of equivalency, and also on account 
of the records of carly experimental work, 

e claims obtained in the patents of this 
period were distinguished by their paucity 
and limitations. ; 


First Commerctat ELECTRIC RAILWAY. 


The demonstration by Messrs. Siemens 
and Halske in Berlin in 1879 was followed 
by other exhibitions by them at Brussels, 
Düsseldorf and Frankfort, and then they 
established a short one-car line a mile 
and a-half long at Lichterfelde, near 
Berlin. This small road was opened for 
trafic in May, 1881, and may be con- 


sidered the first commercial electric road 


on which fares were collected. The motor 
was carried on a frame beneath the car 
body between the axles, the power being 
transmitted by ‘steel cables from the 
armature to drums on the axles. The car 
had a capacity of twenty-six Passengers 
and could saat a maximum speed of 
about thirty miles per ‘hour. The elec- 
trical pressure was low, only about 100 
volts, and the two rails were used as con- 
ductors, This line continued in actual 
service for a number of years, the method 
of current supply, however, being later 


replaced by two conductors carried on 


tops of poles, upon which ran a small car- 
riage connected with the car by the 
flexible cable. | 

This equipment was followed by one at 
the Paris Exhibition, where overhead dis- 
tribution was used for the first time, the 


ported by woodén insulators, which tubes 
contained skids held in contact by an 
under-running wheel pressed up by 
springs carried on a framework supported 
by the conductors. Connection with the 
car was made by flexible conductors, and 
the power from the motor, which was 
carried between the axles, was transmitted 
by a flexible chain. — 

About this time Field constructed and 
put into operation an electric locomotive 
on a track in Massachusetts, but this 
experiment was soon abandoned. 


SERIES-PARALLEL CONTROL. 


Up to 1881 all proposals to use motors 
were based upon their individual and 
separate control, but Dr. John Hopkin- 
son, an English scientist of exceptional 
mathematical and scientific knowledge, in 
a patent for the application of motors to 
hoists, proposed both for them and for 
tramways the grouping of two motors in 
series-parallel arrangement, by which 
method either two motors, or one motor 
with two armature circuits, could be run 
at half or full speed by providing a switch 
so that the current from a source of con- 
stant potential could be sent through the 
two circuits in series or parallel. 

In the same year, and quite indepen- 
dently, I constructed a small dynamo at 
the Torpedo Station, Newport, which had 
two armature circuits and a switch by 


means of which like series-paralle] combi- 
nations could be made, and tests 
of the machine under these conditions 
were conducted, first as a dynamo 
and later as a motor. ‘The direct 
change - over from one combination 
to the other, however, with high electri- 
cal pressures or large currents, would be 
too abrupt and destructive of the control- 
ling switch, and so this practice did not 
come into commercial use until some time 
later, when there was combined with the 
simple series-parallel control a variation 
of current strength by a resistance in the 
circuit of the motor, either by varying 
the arrangement of section of field coils 
or tha amount of external resistance, 
thus making the change-over easier and 
giving additional speed increments. 

The two functions being progressively 
effected by Condict by the movement of a 
single handle, his controller, as modified 
iby the addition of the magnetic blowout 
by Thompson and Potter, became a prac- 
tical feature in everyday operation, and 
for a long time the validity of patent 
covering this combustion was upheld. A 
final adjudication, on the discovery of an 
Austrian patent issued to Reckenzaun, 
who had conducted a number of experi- 
ments with storage-battery cars, was 
probably avoided by a combination of the 
contending interests. 


FURTHER ACTIVITIES. 

The year 1882 was marked by an in- 
crease in electric railway activities. In 
Europe the Siemens firm constructed an 
experimental road near Meran, in the 
Tyrol, to demonstrate the possibilities of 
electric traction for the St. Gothard 
Tunnel, and small lines at Frankfort and 
Molding, followed by a proposal for a 
combined elevated and underground rail- 
road for Vienna. 

In the fall of that year Doctor Finney, 
of Pittsburg, devised a system for 
operating electrically propelled omni- 
buses with current taken from overhead 


‘wires carrying a small trolley connected 


to the vehicle with a flexible cable. 
About the same time in England, Pro- 
fessors Ayrton and Perry read a paper 
on .“ Automatic Railways’ before the 
Royal Institution, and Dr. YFleeming 
Jenkin, the distinguished Scotch scien- 
tist, proposed a telepherage system, or 
automatic overhead railway, for carrying 
merchandise, plans for which were 
developed by them in concert. 

In the same year Mr. Edison, at the 
instance of the late Mr. Henry Villard, 
undertook further experiments at Menlo 
Park, but save in extent there was little 
of novelty shown. Both Field and Edi- 
son took out some ‘additional patents, 
one of the latter’s being for the control 
of motors on different cars by a single 
main controller on a pilot locomotive, a 
plan never put in use. Although Field 
later undertook some isolated experi- 
ments, and Edison, at a much later date, 
essayed an unfortunate attempt to use 
rail supply at very low potential differ- 
ences as a substitute for the trolley, both 
inventors soon ceased to become active 
factors in the development of the art. 


THE Mopern TROLLEY. 


Opportunity is often responsible for 
inventions, and it was largely so for my 


entry into the electric railway field. As 


a cadet at the United States Naval 
Academy in 1874-78 I had become in- 
tensely interested in various electrical in- 
ventions, and in 1879 and 1881 I had 
actively begun electrical experiments, the 
intervening year being spent on a cruise 
around the world. While on duty on the 
training ship ‘‘ Minnesota’’ in the latter 
year I made an, attempt.to introduce the 


e 
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incandescent electric light into the naval 
service, current to be supplied from an 
Edison dynamo driven by a single-cylin- 
der, fly-wheel pump, which I intended to 
divert from its normal duty. But not 
effecting the loan of a machine, this 
ambition was for the time not realised. 
The principal activities of this period 
concerned the electric lighting field, and 
were marked by sharp recriminations 
between the advocates of series arc lights 
operated with a constant current at 
high pressure and the multiple-arc dis- 
tribution of high-resistance incandescent 
lamps at a constant pressure. The appl 
cation of electricity to motive power 
seemed to have been largely lost sight of, 
and the various companies which were 
formed manifested their limitations by 
their names, being generally known 
“illuminating”? or “lighting” com 
panies. 
My ambitions being aroused by th 
opening of the Paris Electrical Exhibi 
tion in 1880-81, I terminated my experi 
ments at the torpedo station and appiied 
for orders to Paris, failing which I pro- 
cured an assignment to the ‘“‘ Lancaster,” 
sailing for the Mediterranean, with leave 
on arrival, and subsequent orders to the 
Electrical Exhibition held in 1882 at 
Sydenham, England. As secretary of 
jury, I had charge of the testing of 
dynamos and gas engines. To the best of 
my recollection there were no stationary 
electric motors exhibited, but there 
were many lighting exhibits, the prin- 


cipal one being Edison’s, and, o 
course, there were no electric rail- 
ways. While riding upon the under 


ground road I conceived an idea of elec- 
tric propulsion based upon the use of the 
tracks as one conductor, and for the other 
a system of rigid overhead rails, all in one 
plane, following the centre line of all 
tracks and switches, contact with the same 
to be made by an upward-pressing wheel 
or cylinder carried by the car over the 
centre of the truck and supported by 
springs with lateral movement so as to 
accommodate the motion of the car upon 
its springs. This plan followed an earlier 
suggestion to use a conductor carried be- 
tween the rails, discarded because of the 
great complexity of switches which I noted 
at one of the principal stations. 


Resigning from the naval service, with a 
year’s leave, I returned to the United 
States in the spring of 1885 to become an 
assistant of Mr. Edison, in connection with 
his electric light station, and while 
engaged in this duty I developed a mathe- 
matical means for determining and im- 
proving the system of central station dis- 
tribution I found time, also, to conduct 
experiments with electric motors, and as a 
result of my awakened ambition in this 
field I had a clash with my employer 
within a year, and formed the Sprague 
Electric Railway and Motor Company, 
which was destined to play a leading part 
in the advancement of the art. 


Meanwhile the Edison and Field in- 
terests had combined in the Electric Rail- 
-way Company of the United States, its first 
move being the exhibition of a small loco- 
motive called the ‘‘ Judge,” which ran 
around the gallery of a building at the 
Chicago Railway Exhibition. A Weston 
dynamo was used for the motor, geared to 
a jackshaft, from which power was trans- 
mitted to the wheels by belts. The current 
was supplied from a centre rail, with track 
return, a lever operated clutches on the 
driving shaft, and the speed was varied by 
resistances in the circuit. For reversing 
the motor two sets of brushes were used. 
only one pair of which could be thrown in 
circuit at.a time by a lever and disc geared 
to the brush-holding arms. 
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Van DEPOELE’S ACTIVITIES. 


' Early in this year a Belgian woodworker, 
Charles J. Van Depoele, who was in- 
terested in electrical work, attacked the 
railway problem in energetic fashion, and, 
being a tireless worker and prolific inven- 
tor, leit a permanent impress upon it. His 
first experiments were conducted in or 
near his works in Chicago, in the winter 
of 1882-83, where a car was operated by an 
arc-light dynamo used as a motor, the 
current being taken from a wire laid in a 
trough; and in the autumn the car was 
shown at the Chicago Industrial Exhibi- 
tion. This venture was followed by con- 
siderable work, to which reference will be 
made later. 

About this time Van Depoele is reported 
to have tried an experiment in which he 
used an overhead wire with an under-run- 
ning contact-wheel, and this formed the 
basis of an interference between us, involv- 
ing the issue of the under-running trolley. 
Neither of us had applied for patents until 
about 1886, and while each had made the 
invention quite independently, it is a moot 
question if my conception while abroad 
was not the earlier and more complete. In 
the interference proceedings, however, 
despite the fact that I was a naval officer 
and had been abroad on duty, the Patent 
Office ruled that my testimony as to the 
conception of invention could only be 
accepted as of the date of my return to the 
United States in May, 1883. On the basis 
of this ruling concession of issue of the 
patent was yielded to Van Depoele, but on 


f| account of the closeness of the dates of 


conception, and possibly because of doubt 
as to the legality of the Patent Office 
action, this was on condition that the 
Sprague Company should have free license 
to use the under-running trolley, while cer- 
tain special features covering the working 
conductors and feeders were not recipro- 
cally permitted. ` 


Leo DAFT’S EXPERIMENTS. | 

Among the active American workers of 
this period was Leo Daft, who, after engag- 
ing in the development of motors for 
stationary work, had applied himself tc 
the electric railway problem, making his 
first experiments at his company’s works 
in Greenville, New Jersey, in 1883. These 
were resumed in November of that year on 
the Saratoga and Mount McGregor Rail- 
way, where a locomotive called the 
“ Ampère ” pulled a full-sized car. The 
motor was mounted on a truck and con- 
nected by belts to a jackshaft, from which 
other belts led to pulleys on the driving 
axles. The current was supplied from a 
central rail, with the running rails for 
return, and at comparatively low potential, 
while variation of speed was obtained by 
modifications of field windings. 

Meanwhile, commercial work had begun 
in Great Britain, the first installation 
being the Portrush Electric Railway to the 
Giant’s Causeway in Ireland, installed in 
1883 by Siemens Brothers of London under 
the direction of Dr. John Hopkinson. The 
power was generated by a water turbine, 
and the current transmitted by a third 
rail carried on posts alongside the track, 
with track return, the pressure used being 
about 250 volts. In the same year ‘there 
was installed a short road at Brighton, 
using the running rails, and also experi- 
ments conducted with storage batteries at 
Kew Bridge, London. : 

The year 1885 showed at least equal 
activities. Van Depoele operated a train 
pulled by a dummy at the Toronto Ex- 
hibition, taking the current from a con- 
duit below the car; and Daft installed 
small exhibition roads at the Mechanics’ 
Fair, Boston, the Point of Pines and 
Coney Island. In August Messrs. Bentley 
and Knight, who had conducted some. ex- 


Nov. 4, 1921. 


periments in the yards of the Brush Ele. 
tric Company at Cleveland in the previous} = 
autumn, installed a conduit system on the}:+' 
tracks of the East Cleveland Railway}: 
Company. This equipment covered a seo}-” 
tion of the road two miles long, and thy - 
conduits were of wood laid between the}; 
tracks. Two cars were employed, each ofj = 
which was equipped with a motor carried} = 
under the car: and transmitting power tof- 
the axle by wire cables. The currént wa 
supplied from a Brush constant-curreat,}> 
arc-light dynamo. The equipment} = 
operated at intervals during the winter}: 
and was then abandoned. i 

In this year, also, Dr. Wellington} 
Adams, of St. Louis, proposed: a radical} :: 
departure in motor mounting. According 
to this the armature was carried direclly|-“ 


. 
‘ 

e 
T 


on the axles and the field magnets by aļ:x 
frame rigidly secured to the axle-bores,}.' 
this frame also carrying an intermediate} -: 
gear which formed the connection between}... 
the armature pinion and the axle gear! y 
In operation the armature and axle Į.. 
volved in opposite direction. The scheme 
was found impracticable and was not in-f. 
troduced commercially. 


Toe Kansas Crry Roap. 


In 1884-85 another inventor, John C} = 
Henry, installed and operated in Kanssi:. 
City a railway supplied by two overhead 
conductors, on each of which travelled a 
small trolley connected to the car by a 
flexible cable. The motor was mounted)-: 
on a frame carried on the car axle, to}; 
which the power was transmitted through 
a clutch, and a nest of change-gears giving} ; 
five speeds, very much after the fashion of}. 
present-day automobile practice. Subse}. 
quently equipping a. portion of another]. 
road, he conducted a number of experi: 
ments in some of which the rails wer. 
used as a return. Various collectors were} 
devised, and one is said to have been}. 
carried on the car, but the final selectioa]’ 
was a trolley with four wheels disposedi. 
in a horizontal plane, carried by and grip |. 
ping the sides of the trolley wire, and)’ 
pulled along by a flexible’cable connecting | | 
it to the car. This feature, using on, 
overhead wire and the rail return, was 
used on a small road installed by Henry} 
at San Diego, California, two years later. 

In the early part of 1885 Prof. Sidney; 
Short, of Denver, began a series of er | 
periments on a short piece of ‘track, fol | 
lowed by the construction, in connection’ 
with J. W. Nesmith, of a section of road ; 
for conduit operation. The series system: 
was used, a constant current being sent 
through all the motors on the line ìn. 
series, by automatically sectionalising the 
conductors, the total potential varying. 
according to the number and duty of the 
motors. Speed and direction of movement 


were varied by shifting the commutator 


brushes or diverting a part of the current 
around the motor. The experiments were 
continued into the following year an 
were repeated at Columbus, but failed 
because of the principle involved. Later, 
adopting multiple distribution and opera- 
tion, where each motor is independently 
supplied from a source of constant pres- 
sure, Short attempted the use of gearless 
motors, but soon reverted to the geared: 
type. : | 
First U.S. Commercrat Roan. 


Daft began work on the Hampden 
Branch of the Baltimore Union Passen- 
ger Railway in August of this year, at 
first with two motors which pulled regular 
street cars, and doubled his equipment the 
following year. Current was taken from 
a centre rail, with ‘track return, except 
at crossings, where an overhead ‘conduc- 
tor was installed, the connection to which 
was—made by a transversely hinged arm 


‘catried on thé ear and pressed upward by 


| 
les 


4 
I. 
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‘ spring. Power was transmitted by a 
“pinion connected with an internal 
‘on one Of the axles, ° 

“t I believe that this was the first regu- 
“larly operated electric road in the country, 
> the conditions of the contract re- 
“wired a year’s satisfactory operation 
fore payment. It is said that a certain 
ientist remarked that any one who 
uld undertake such contract was either 


“jonly instance in which those who were 
‘ytrong in the faith were willing to take 
=~ risks. That this opportunity came 
. ‘to Daft was due to the progressive instincts 
‘Sand determination of Thomas C. Robbins, 
“ien earnest believer in the possibilities of 
electric traction, whose efforts met with 
~ much of indifference and opposition on the 
`=} part of the owners of the road. 
~ Encouraged by his success in Baltimore, 
"7 Daft soon undertook a more ambitious ex- 
=fperiment, the equipment of a two-mile sec- 
“ition on the Ninth Avenue Elevated Rail- 
‘toad, New York, where in the summer of 
n! 1885 he operated a locomotive called the 
“Benjamin Franklin,” which, pulling a 
train of cars, made several trips. The 
< {motor was mounted ‘on a platform and 
; {pivoted at one end, power being communi- 
|:iaated to the driving axle through grooved 
; 1 friction gears held in close contact by the 
~t weight of the machine reinforced by an 
»5| adjusting screw. The experiments were 
31,6002 suspended, and not resumed until 
v| three years later, when for several weeks 
x; rebuilt and improved ‘‘ Benjamin 
-:: Franklin ” was frequently run between 
i» the steam trains on the section between 
| Fourteenth and Fiftieth Streets. A speed 
; a high as twenty-five miles per hour was 
c sometimes obtained, and on one test an 
-; @ight-car train was pulled up the maxi- 
-/ mum grade of nearly 2 per cent. at a 
t; eeven-mile gait. The adoption of a low 
| potential, to.which Daft seemed to have 
' then committed himself, militated against 
: higher speeds. 
In the summer of 1885 Van Depoele 
=. tesumed the operation of the train at the 
Toronto Exhibition, but on this occasion 
he used an overhead wire carried .on 
brackets, with a weighted arm pressing a 
= ntact wheel up against it. His first com- 
it mercial installation was made in the 

! autumn at South Bend, Indiana, where 
five small cars were operated, followed by 
one at Minneapolis, where an eleciric car 
- took the place of a steam locomotive. In 
i“ the following year he installed small roads 

at Windsor, Canada; Appleton, Wiscon- 

sm; Ft. Huron, Michigan; Scranton. 

Pennsylvania; “and Montgomery, Ala- 

bama, using on the last a non-reversible 

under-running trolley carried on the for- 
ward end of the car, which was 
around a loop for return movement, but on 
come other roads a travelling trolley car- 
ried on the overhead wire and connected to 
the car by a flexible cable. ` 

Abroad little was ‘being done. Mr. An- 
thony Reckenzaun, an advocate of storage 
battery operation, had conducted some 
tests in 1883 with an electric launch. and 
then operated cars in 1884-85 at Millwall 

and Battersea, England. following with a 

ar demonstration in Berlin at the 
end of the latter year. His car body was 
mounted on bogie trucks, each of which 
carried a motor connected by worm gear- 
ing to one of its axles. Two sets of brushes 
were used for reversal, and the speed was 
varied by grouping the motor armature 
tnd field circuits, sometimes also by the 

_ ‘we of a starting resistance. 

A short road was installed at Bess- 
brook-Newry under the direction of the 
Messrs. Hopkinson in 1885, and also one 
at Ryde in 1886, in which year also Hol- 


t. 
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gear: 


-ia fool or a knave, but this was not the 


run | 


royd Smith installed the Blackpool road. 


-In this a conduit system was used with a 


complete metallic circuit. The motor was 
carried under the car between the axles 


and connected by chain gearing. Fixed 


brushes with end contact were used for 
both directions in running j 


SpraGuE EXPERIMENTS. 


When I separated from Mr. Edison in 
1884, and formed my own company it was 
at considerable personal risk. The com- 
pany was only a paper one, with a nominal 
100,000 dollars capital, all issued to me 
for inventions and patents, and for which 
I was to bear the cost of all experimental 
expenses and perform sundry services for 


ba) 


a modest salary which I was to pay to 


myself. A few shares having been sold and 
the proceeds soon used for personal ex- 
penses, I made a verbal contract with Mr. 
E. H. Johnson, then president of one of 
the Edison Companies, by means of which 
he was to advance certain moneys for a 
specified interest in the company. One 
small room sufficed for our business re- 
quirements, and the stationary motor deve- 
lopment was carried on in the shops of 
Bergman and Company, New York. But in 
the fall of the year we had made progress 
enough to be able to send to the Phila- 
delphia Electrical Exposition a number 
of motors, among others: a new constant- 
speed, non-sparking type, which was the 
forerunner of a rapidly growing business, 
accentuated by the endorsement in 1885 
by the parent Edison Company for its use 
by, their licensees. 


ELEVATED RAILROAD EXPERIMENTS. 


My mind, however, soon reverted to the 
railway problem, and having conceived in 
1885 a novel scheme of operation for the 
Manhattan system, this embracing the now 
universally used “ wheelbarrow ’’ method 
of motor suspension, I elaborated it to 
some extent in a paper read before the 
Society of Arts in Boston in December, 
1885. In addition to the axle mounting of 
the motors, which were shunt wound, 
resistances were provided in both the 
armature and field circuits for variation 
of speed, return of current to the line and 
for electric braking. 

‘About this time the Edison-Field in- 
terests had installed a battery of small 
dynamos in the old Durant Sugar Refinery 
on East Twenty-fourth Street, New York, 
and Field had made a short trial of a 
locomotive controlled by a water-rheostat 
on the Thirty-fourth Street Branch of the 
Elevated, where a third rail had been laid 
between the tracks. I had already begun 
the construction of motors to demonstrate 
the plans described at the Society of Arts, 
and the Edison-Field activities having 
come to a halt, arrangements were made 
by Mr. Johnson for the prosecution of my 
experiments in connection with the same 
generating equipment. 

The first tests were carried on with two 
motors mounted on an elevated railway 
truck under a flat-bottom car, on a track 
about 200 ft. long between the walls of 
the refinery. Among those who came to 
see these experiments was the late Jay 
Gould, then one of the principal owners 
of the Manhattan Elevated, and it is 
likely that over-confidence on my part 
was one of the causes of his subsequent 
lack of interest in electric developments. 
Mr. Gould was a man of small stature, 
and during the operation of the car was 
standing near the controller and an open 
safety fuse. On account of the short space 
for operation, the controller which 
governed the motors for both running and 
braking was handled quite abruptly, with 
the result that the fuse blew, with a start- 


further interest in the outcome. | 
machines used were the parent models of 


ling flash, followed by Mr. Gould’s 
attempt to jump off the car. 


The experiments were later transferred 


to the Thirty-fourth Street Branch, and in 


May of 1886 were witnessed there by a 


large number of officials connected with 
the elevated and other enterprises, but 
although the work continued until Decem- 
ber, I believe no stockholder or director of 


the Manhattan road apparently took any 
But the 


the modern railway motor. They were 


centred through their brackets, wheel- 
barrow fashion, on the driving axles and 


suspended at the free ends by springs 
from the transoms. They were single 


geared, had oné set of brushes, were with- 
out weather protection, and were used not 


only for propelling the car but for regene- 
rative braking. During the latter part of 
the experiments a second pair of motors 
was added, with an interpole winding to 
maintain fixed non-sparking positions for 
the brushes. Soon afterwards one of these 
motors was put into service at the East 
Boston Sugar Refinery, taking current 
from a trolley carried on an overhead wire, 
and was later rescued and the winding 


restored to illustrate the interpole winding 


which later has become so important. Two 
others later operated the first electric 
snow-sweeper and ice-cutter on the Allston 
division of the West End Railway in 
Boston in 1888. 

_ Like many other inventors, I was appa- 
rently ahead of the times, and, changing 
my plans for the time, on the suggestion 
of Mr. J. H. Vail, I soon began the equip- 
ment of-a locomotive car, to be equipped 
with four seventy-five horse-power motors, 
each with two armatures geared to the 
axles and with the magnetic fields in tan- 
dem as on the present New York Central 
locomotives. This is still used for experi- 


mental purposes in Schenectady. 


TURNS TO TROLLEY PROBLEMS. 


The Elevated field offering little of 
immediate promise, I soon turned my 
attention to the trolley problem. 

Reviewing the conditions at this time, 
eight years after the Berlin Exhibition by 
Siemens, it appears that, including every 
kind of equipment, there had been made 
only about nine installations in Europe 
and ten in the United States, with an 
aggregate of about sixty miles of track and 
less than a hundred motors and motor- 
cars, characterised by the utmost diversity © 
of practice. There were high and low 
pressures, series and multiple circuits, 
traffic-rail conductors and conduits, third- 
rail return,  slotted-overhead tubes, 
single- and double-overhead wires with 
single- and double-travellers on them, and 
upward-pressing arms carried on the cars. 
The motors were of varied construction 
and control, generally using two sets of 
brushes for reversal of movement. One 
motor to a car usually constituted an 
equipment, being carried on a dummy or 
on the front platform, and were connected 
to one axle by a belt or chain drive. The 
cars were mostly single-ended and con- 
trolled from one point. The art was in a 


chaotic state, and commercial success on a 


large scale, involving radical departures in 
practice, was needed to focus the advan- 
tages of electric traction, even then thrust- 
ing themselves into prominence. 
Supplementing small additional roads 
by Van Depoele at St. Catharine's, 
Ontario: Lima, Ohio: Binghamton, New 
York ; and Jamacia, Long Island ; and_by 
Daft at Asbury Park, New Jersey, and Los 
Angeles, California, such an opportunity 
came in the spring of 1887—and, by .good 
iortune,(to my company—in the contracts 


176 


for the Union Passenger Railways of St. 
Joseph, Missouri, and Richmond, Vir- 
ginia, and about the same time one of 
somewhat different character to the Bent- 
ley-Knight Co., on the Observatory Hill 
Passenger Railway of Allegheny City, 
Pennsylvania. That year may be said to 
mark the beginning of the modern com- 
mercial development. 


The latter road was about four miles: 


long, one-quarter being of conduit con- 
struction and the remainder having a 
double trolley line on side poles, with a 


travelling trolley connected to the car 


with flexible cables. It presented unusual 
difficulties. There were thirty-four 
regular curves and numerous heavy grades, 
the maximum being over 12 per cent., and 
one averaging 6 per cent. for nearly a 
mile. The cars were equipped with two 
15 h.p. motors geared to the axles and 
overhung. The control was by resistance 
variation. This line was opened early in 
1888, and continued in successful service 
for some time ; but the conduit was finally 
abandoned, and a new equipment was in- 
stalled with under-running trolley. 


(To be continued.) 
——_ >» ee <—__ 


SOME USEFUL ALLOYS. 


It is evident that the general use of 
alloys will be greatly extended in all 
construction work, more especially the 
building line, on account of the extended 
use of iron in reinforced concrete work, 
and new demands are responsible for 
compounding new «alloys to meet the 
requirements of engineers and mechanics. 
A good instance is that of having to 
pump water impregnated with acid, when 
the use of any but specially made pumps 
becomes an expensive item. In such 
cases a safe alloy to use is made of one 
part of antimony to nine parts of lead. 
This alloy is quite unaffected by most 
acids unless hot, and will last for a 
long time. For instance, oxalic acid will 
form of the surface an insoluble oxide- 
oxalate of lead, which helps to preserve 
the metal. It is unfortunate that this 
mixture is so soft that it will not stand 
much hard wear, but for coating stronger 
metals it is very useful. Copper or 
bronze parts may be thickly coated with 
it in the molten state if a flux of resin 
is used, or a little sal-ummoniac. The 
lead must, however, be pure and free 
from any tin. 

Other soft alloys in much request by 
engineers are those for lining bearings 
or frictioned surfaces. It is well known 
that these soft bearings not only work 
better with a harder metal, but they 
wear better. There are many makes and 
mixtures for this purpose on the market, 
but one of the best is made of copper 
four parts, antimony eight parts, and tin 
eighty-eight parts. In some cases it has 
been found better to put in two parts 
fewer of antimony and make up that 
amount with lead. The lead is found to 
make for smooth running, but at the 
same time it has an arresting or dragging 
effect in many instances. It is often 
required of a metal to withstand the 
action of salt water, and nothing so far 
has been invented that will answer the 
purpose thoroughly. One of the best is: 
copper 52 parts, lead 2 parts, zinc’ 25 
parts, nickel 20 parts, and ferro-man- 
ganese 1 part. This alloy works up well 
under tools on the lathe; it will file 
smoothly and does not ‘‘scab’’ under 
the action of the sea air. 

Another instance is that of sheet metal 
used very extensively in all engineering 
works, and after extensive experiment 
and research an alloy has been pro- 


and not to any sun effect. 
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duced that possesses a high tensile 
strength, and consists of copper 91 parts, 
aluminium 6 parts, and manganese 3 
parts. The copper is first melted under 
a layer of charcoal, the manganese is 
added in the form of cupro-manganese. 
After this is melted the aluminium is 
put in. This should be of 99.5,per cent. 
purity, while the cupro-manganese must. 
be of a content of 50 per cent. man- 
ganese, these points being of importance. 
This metal when rolled has a yield point 
of nearly 40 tons, and after annealing of 
over 13 tons, with an elongation of 12 
per cent. when rolled and of nearly 60 
when annealed.-—A. T. W., in Indian 
Engineering. 
—_—_——————— >» 6 oe ———_— 


SCIENTIFIC SOCIETIES. 


BRITISH ASTRONOMICAL 
ASSOCIATION. | 


At a meeting of the British Astronomi- 
cal Association on the 26th ult., after the 
annual general meeting, Mr. Goodacre, 
director of the lunar observing section, 
gave a summary of the observations he 
had received dealing with the recent 
eclipse. There was general agreement as 
to the colour shading off from a bluish 
grey at the edge of the shadaw to a coppery 
red at the Moon’s limb. Some observers 
considered it a dark eclipse and others not. 

Mr. Waterfield described a special set 
of observations made by him and Com- 
mander Ainslie for the purpose of test- 
ing the possibility of such changes as 
those claimed by Professor Pickering. 
Some years ago Mr. Burgess asserted that 
a cloud appeared over a crater called 
Littrow B., as it became visible at lunar 
sunrise, but that this gradually disap- 
peared as the Sun gained power, and was 
invisible at the end of the lunar day. 
This he explained on the hypothesis of a 
deposition of vapour during the night, 
which the Sun’s rays dispersed during the 
day. Dr. Steavenson, however, saw the 
very same thing at New Moon, when the 
Earth as seen from the Moon is at its 
brightest, so that he considered it to be 
due to the angle of incidence of the light, 
Mr. Water- 
field and Commander Ainslie concentrated 
their attention on Littrow B. during the 
recent eclipse to see if the intense cold due 
to withdrawal of sunlight would show any 
efiect such as might be anticipated on 
Professor Pickering’s hypothesis, but are 
quite satisfied that no such crystallisation 
took place. 


NORTH MIDDLESEX WIRELESS 
| CLUB. 
The 76th meeting of the North Middle- 


sex Wireless Club was held at the club’s f | 
.tures of trees showed the arrangement 0 


‘the various 


headquarters on October 19, 1921. The 
chair was taken by the Secretary in the 
absence of the President, and after read- 
ing the minutes he called on Mr. C. Mid- 
worth to read his paper on “Silent Wave 
Generators for Wireless Telephony.”’ 


Commencing by pointing out the disad- 


vantages of using an ordinary generator 
for producing waves suitable for tele- 
phony, Mr. Midworth explained some of 
the ways in which the difficulties had 
been overcome. The chief difficulty, said 
Mr. Midworth, was the peak of the wave, 
produced in the armature winding, caus- 
ing what was known as a ripple in the 
generator current. Another trouble was 
due to sparking at the commutator; this 
could be largely overcome by careful 
adjustment of the brushes. The lecturer 
»roduced several armatures in various 
stages of completion, and showed how the 
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winding was arranged, and explained how f, 
by forming the slots at an angle to the: 
polepieces of the magnets the ripple was. 
eliminated. Mr. Midworth had also a}- 
complete machine, tegether with a number} : 
of parts ready for assembly, which hef. 
passed round for inspection. 
Turning to the practical side of the: 
subject, he demonstrated by means of af: 
small temporary aerial the effects pro $. 
duced by an ordinary generator, and then 
connected the silent wave generator so that § - 
the two could be compared. The trans- f: 
mitter used in these experiments wasi 
kindly loaned by Messrs. Burnham and 4~ 
Co., and the zenerators were by Messrs f` 
Evershed and Vignoles, Lid. Mr. Mid [> 
worth acknowledged his indebtedness tof. 
both these firms for their kindness in lend- ; 
ing the apparatus which went so far toy” 
make the lecture a success. : 
A vote of thanks was moved by the{” 
President, who had arrived later in the F 
evening, and was heartily carried. z 


THE. MICROSCOPICAL SOCIETY opl: 
VICTORIA. : 


LECTURE.—SECTIONS OF STEM STRUCTURES |. 
OF PLANTS. 
By Mr. P. J. SHARMAN. 
Plant stems are easily procured, and}: 
om sectioning yield beautiful effects iff: 
suitably stained. Time should be devoted $- 
to the technique of sectioning stems f- 
staining them differentially and identi., f- 
fying their various structures. Stems]: 
serve two-great purposes: to support the f: 
upper structures of the plants, and to] 
convey root sap to the leaves and elabo |: 
rated sap from tbe leaves to the roots. $; 
Stems have a fundamental tissue of {° 
rounded thin-walled cells known asf. 
parenchyma cells. which are found inj. 
the medulla or pith, and in the cortex. Į- 
The root sap is conveyed through long }., 
wood-vessels which constitute the 
xylem; whilst the elements that conduct |. 
the elaborated sap are thin-walled, con- }° 
tain protoplasm, and are known 3% 
phloem cells. In the higher cryptograms: j. 
—e.g., the ferns, the xylem and phloem f: 
are insulated by an endodermis—each of 
these insulated groups of elements 1% | 
known as a stele. In the flowering plante Ẹ 
(Phanerogams) the bundles of xylem and f 
phloem are arranged irregularly in mono- 
cotyledons, in a ring in dicotyledons. 
The latter possess a special growing 
layer, the cambium, situate between the 
xylem and the phloem, and which 
admits of secondary growth. In addition 
to the vessels in the xylem which become 
thickened by spiral, annular, and retict- 
lated thickenings, and thus strengthen 
the stem, there are special masses of 
sclerenchyma with specially thickened 


‘cell walls to give rigidity and strength. 


Fourteen lantern slides of stem struc 


elements. The annular 
rings, composed of spring and autumn 
growth, and the medullary rays, were 
readily distinguishable in very fine set 
tions of various woods. One slide showed 
clearly the bordered pits in the walls of 
the tracheides of the pine, which can be 
clearly made out by sectioning longi- 
tudinally an ordinary safety match if it 
chance to be cut in a radial longitudin 

section as regards the stem. Brief men- 
tion was made of double staining, For 
the beginner it was suggested to practise 
with malachite green for the xylem aì 

magenta for the ground tissue; but for 
good permanent stains using safranin 
and hematoxylin, or methyl green 42 

borax carmine as good combinations for 
the xylem and ground tissues respe- 
tively. ‘ 
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NEWS. | 


] The Air Ministry announces that, as 


:ja result of help given 
{letters have been received at the 
{Meteorological Office from forty-eight 
{persons who heard on Wednesday, Sep- 
‘ttember 21, sounds that they thought 
might be connected with the Oppau ex- 
‘fplosion. The explosion took place at 7.32 
fam. by British Summer Time, and the 
-$sound could not have been heard in Eng- 
-Fland till between 8 and 8.30 a.m. Only 
{four correspondents refer definitely to 
_, this time, and there is little to indicate 
‘that the noises they mention differed 
«from others which could not have been 
| due to the explosion. In fact, the ques- 
_qtion whether the explosion was heard at 
fallin this country remains an open: one. 


by the Press, 


Industry,” by Dr. J. N. Pring, M.B.E., 


“tof the Research Department at Woolwich 
‘Arsenal, which deals interestingly with 
. fthe fixation of atmospheric nitrogen, and 
»finclades some good illustrations of the 


‘(works and plant of some of the Norwegian 


' Lyrical Poems,’’ by Professor Edmund G. 


Ir 


H ment,” by Professor Douglas Knoop; 
pi “Timgad: The Pompeii of Algeria,” by 


- F. W. Hall; ‘‘ Suggestion and Auto-Sug- 


ye ge = Robert H. Thouless; and 
“Dr. Wolcot,’’? by Rowlands Ooldicott 
“4 M.C, B.Litt., trail 


ae 
2e 


t1 A meeting is to bo held on Wednesday 
next, at the Engineers’ Club, London, to 
:<t discuss the forming of an Institution of 
74 Chemical Engineers. Sir Arthur Duckham, 
i: K.C.B., will preside. 
“| who are moving in this matter that the 
=} formation of such a professional body is 
an urgent necessity if the manufacturing 
prestige of the country is to be main- 
f tamed and its industrial efficiency in- 
y creased. It has been suggested that in 
$ the first instance a provisional institution 
T should be formed, that membership 
| of this provisional should 
' be opened 
i 
| 


institution 
at once to all chemical 
`, engineering, and that this provisional in- 
=} stitution should proceed to form the final 
*) Institution by charter or otherwise. The 
-y meeting will be preceded by an informal 
“| dinner, and those interested are requested 
©} to communicate with Professor J. W. 
-} Hinchley, at the Imperial College of 
Science, South Kensington. 


“The Chaldean,” Vol. IIT., No. 12 
(london: George Philip and Son, Ltd., 
32, Flect Street, E.C.4, 1s.), is an inte- 
resting quarterly issue. Mr. Cyril Potter, 
F.RA.S., contributes a paper on ‘“ Navi- 
gation for Amateur Astronomers,’’ Miss 
Grace Cook another on “ Halos,” Mr. J. 
Hargreaves some illustrations. of the 
recent, eclipse, and there is a useful 
summary of coming astronomical events. 


The death has occurred in hospital 
near Edinburgh of Dr. W. S. Bruce, the 
ottish explorer, after a long illness. 

is most notable expedition was in the 
Scotia,” to the Antarctic in 1912, when 

he traced the shore of new territory for 
150 miles. Latterly, he was specially 
- Interested in the development of minerals 


Mt aa a 


Probably the paper of most interest to 
readers this month in ‘“‘ Dis- 
” (London: John Murray, 1s.) will 
be that on ‘‘ The Electric Arc in Chemical 


.{ and Swedish companies, and of a bath of 
{electrically-melted steel at the Booth Hall 
electric furnace during the pouring opera- 
;#on. Tho other articles are on- ‘‘ Dante’s 


-| Gardner; “The Problem of Unemploy- 


which includes a portrait 
a satirist of George III., by Opie, in 


columns to the 


London County Council. 
one scholarship will be awarded annually, 
tenable as a rule for three years at the 


It is felt by those 


' engineers, or those interested in chemical 


£750 a year. 
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in Spitzbergen. For a long time his 
health had been poor. 


Part 4, vol. XXXII., of the ‘‘ Proceed- 


ings of the Geologists’ Association,” 


edited by Arthur Holmes (London: Ed- 
ward Stanford, Ltd., 5s.), is full of good 
Not the least interesting is the 
first article on ‘‘ Geologists and the Geo- 
logists’ Association,” by W. Whitaker, 


matter. 


B.A., F.R.S., F.G.S., which should bring 
many new members into the ranks of. the 
Association its President so.well describes. 


‘“ There is a popular belief,” said Mr. 
James Rice, senior lecturer on physics 
at Liverpool University, in an address on 
the Einstein theory of relativity of space 
and time, at the Y.M.C.A., Mount 
Pleasant, last Friday evening, ‘‘ that 
science is always abandoning its theories 
for new ones, and people have been talk- 
ing as though Einstein had made an end 
of Newton. But Newton is not dethroned. 
His work is as powerful and great a 
factor in human progress as ever, 
although the particular methods of 
working things out are changed.” Mr. 
Rice said that in youth most people were 
supposed to be capable ‘of realising a 
definite perceptional entity in one-fiftieth 
of a second. It might be reasonably in- 
ferred that insects whose whole life was 
a few hours of our time could realise a 
definite perceptional entity in one five- 
thousandth of a second, and so perhaps 
the content of their lives was similar to 
ours, 


A very useful ‘Catalogue of British 
Scientific and Technical Books, 1921,” 
just issued at 10s. net by the British 
Science Guild, 6, John Street, Adelphi, 
London, W.C.2, covers 376 pages, and 
every branch of science and technology 
carefully classified and indexed. 

Attention was recently drawn in our 
inauguration of the 
« Archibald Dawnay’. Scholarship in 
Civil Engineering, from moneys be- 
queathed by Sir Archibald Dawnay to the 
For the present 


civil engineering course at the Battersea 


Polytechnic, the Finsbury Technical Col- 
lege, or the Northampton Polytechnic— 


three institutions renowned for the type 
of instruction provided. Additional in- 
stitutions at which the scholarships may 


be held may be approved in future as 


additional scholarships are inaugurated. 
At the present time the scholarship is of 
the value of £110 a year, the student 
being required to pay for his tuition, 
books, etc. The general conditions of 
award are similar to those for the Coun- 


cil’s Senior Science Scholarships—e.g., 
candidates’. parents must be ordinarily 


resident in the County of London and 
their income must not generally exceed 
The first scholarship under 
the scheme has recently been awarded to a 
student who, starting his studies at an 


elementary school, subsequently proceeded 


to a secondarv school by means of a 
countv scholarship. With the aid of the 
‘ Archibald Dawnay’’ Scholarship he 
will now be able to concentrate on the 
study of civil engineering. 
award will be made about May, 1922, and 
applications should be addressed to the 
Education Officer. (T2a), New County 
Hall, S.E.1. Further announcements on 
the subject will be made in the Press 
during March and April next. 


An aerial survey of 3.000 miles of coun- 
try in Central Australia has been com- 
pleted ‘by Mr. Francis Birtles, who 
reached Melbourne on October 26. 


in-Chief C 
vacant by the recent retirement of Lieut.- 


motion of 
in-Chief, Mr. G. H. M. Trew, 
M.I.C.E., A.R.I.B.A. 


Admiralty service, was 
the Superintending 


Tom Wormald (London: 
wood and Son, 8, Broadway, 
will prove a 


the question, ; 
evəry tool wanted in the craft and every . 


branch 


The next 
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“Natures Way: A Means of Health 
Without Medicine,” by Reddie Malett 
(London: Watts and Co., 17, Johnson’s 
Court, Fleet Street, E.C.4, 1s.), has 
reached a fourth and enlarged edition. 
This useful and sensible guide to health 
was recommended by a very reliable cor- 
respondent in Reply 137 in our issue of 
October 14, and we can ourselves testify 
to the value of his advice. From the 
same publishers and by the same author, 
‘Poems From Beyond,” 3s. 6d., pre- ` 
sents the experiences and cogitations of 


one who has passed to the vastness of 


the Afterworld, aiming many a well- 
directed shaft at our conventional weak- 


nesses and indicating the lines on which 
true progress should be pursued. 


Engineer- 


The position of Deputy Civil 
po rendered. 


of the Admiralty, 


Colonel H. Cartwright Reid, C.B., 
M-LC.E., R.M.E., formerly of Rosyth 
Dockyard, has been filled by the pro 
the Assistant Civil Engineer- 
O.B.E., 
Mr. Trew, who has 
his credit in the 
from 1916 to.1919 
Civil Engineer in 
Dockyard. For 


many years’ service to 


charge of ‘Invergordon 


his services at Invergordon he was made 
an Officer of the British Empire Order 


on New Year’s Day, 1918, and on leav- 


ing Invergordon was appointed: to the 
Admiralty in the position 
vacated on promotion. 


he has just 


“ The Blacksmith’s ‘Pocket-Book,’’ by 
Scott, Green- 
E.C.4, 6s.), 
boon to the beginner. No 
space is wasted, but in lucid replies to 
“How would you make it?”’ 


thereof is lucidly answered and 


fully illustrated. General smithing, 


hoop welding and brake gear, shaft weld- 
ing and engine 


forging, die making, press 
work, wogan work, and numerous other 


details are treated in turn by an evidently 


skilled worker, whose 
ig seconded by an aptitude for imparting 
it to his readers not often met with. 


practical experience 


According to a report issued last week 


by the Ministry of Transport, 991 per- 


e 


sons were killed in railway accidents in 
1920, compared with 932 in the preceding : 
ear, an increase of 59. There was a 
total of 25,933 injured, as against 23,983 
in 1919, an increase of 1,950. 

The series of about a dozen boreholes 
begun by the Government in 1918 in a 
search for oil in Great Britain are now 


all abandoned except two, that at Wer- 


rington, Staffs, and that at Darcy, near 
Edinburgh. The most recent to be given 
up (says Oil News) is that at West 
Calder, near Edinburgh, which had 
reached a depth of 3,923 ft. The only 
well in which oil was struck, that at 
Hardstoft, Derbyshire, continues to flow 
at the rate of about four barrels of oil 
daily. It has now been producing with- 
out a break for two years and five 
iñonths. The only well drilling for oil 
in Great Britain, besides the Gover- 
ment boreholes, is at Kelham, Notts. 
———— reoeo 
Coal-Saving Compositions.—According to 
» patent by Mr. A. Gibson, 1, Sylvan Place, 
Edinburgh, a composition consisting of sodium 
carbonate, sodium chloride, potassium nitrate, 
and calcium carbonate is dissolved in water and 
sprinkled on the fire or on the loose coal to 
be used. Or coal or dross may be treated in 
when not exposed to the 
containing 8 
distributed 


large quantities, 
weather, a gallon of solution, 


to 12 oz—of composition, becng 
over each ton. 


d 
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LETTERS TO THE EDITOR. 
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JUPITER’S IVm 


SATELLITE—THE 


ECLIPSED MOON—AN OBSERVER’S 


HANDBOOK—LIST 


—PENUMBRA IN SOLAR ECLIPSE— 


POSITION OF AXIS OF MARS. 


[145.}—Jupiter’s IVth Satellite.—In the 
“ Astronomical Notes ” in last week’s num- 
ber, attention was specially called to an 
eclipse of Jupiter’s Satellite IV. that will 
happen in the morhing: of November 18, 
when both disappearance and reappearance 
are 
favourable, though the planet will not be 
very high above the horizon, and the second 
event will occur only about an hour before 
sunrise. It is scarcely necessary to say that 
this satellite suffers eclipse in each of its 
revolutions round the planet during a period 
of about three years, and then for a similar 
_ period is not eclipsed. This eclipse is the 

last of a series, and the interval between 
disappearance and reappearance is, there- 


may be observed if circumstances 


fore, comparatively short, because the satel- 
lite passes through the shadow-cone far below 


the centre, and, therefore, the chord of the 
it 


circular section of the shadow that 
traverses is small. An accurate observation 


of the time this satellite takes-to*traverse a 


chord in this position is specially suitable 


for determining the latitude of the satellite, 
and, therefore, the inclination of the orbit 
plane; but the occasions when the double 
observation can be, or perhaps it\should be 


said, has been made are rare. The late Mr. 
‘Marth, who interested himself in this, as in 


all such subjects, used to make impassionec 


appeals to observers not to neglect their 
opportunities. There are some remarkable 
instances of this observation of J.IV on 
record to be found in the Monthly Notices, 


to which Mr. Marth called attention on one S 
n 


occasion (v. M.N., 1884, March). 
August 29, 1877, Mr. Todd, of Adelaide, 
attempted to observe the eclipse of this 
satellite, which. was the second of a cycle, 
and the duration of eclipse should have been 
79 minutes, according to the Tables, but the 
satellite did not disappear, being merely re- 
duced to a speck of light. On April 4, 1883, 
the eclipse of J.IV., which was also the 
second of a cycle, was observed by Mr. Bel- 
Jamy, at Oxford, and the satellite disap- 
peared for six minutes only, instead of 86 
as predicted by the Tables, though the mean 
of Dis. and Re. agreed with prediction. 
The eclipse. phenomena in the Nautical Al- 
manac are now computed by help of new 
tables, and such differences are scarcely 
expected, ‘but still the observation will be 
no less valuable, and the sight may prove 
interesting to watch. The interval from first 
fading to total disappearance may be unduly 
long, and similarly for the disappearance, 
for reasons which are fairly obvious. 


The Eclipsed Moon.—At the meeting of 
the British Astronomical Association on 
October 26 there was a little discussion as 
to whether the late Lunar Eclipse should 
have been called a dark or a light one. It 
is merely a question of nomenclature and 
not of astronomy; but, to my mind, some 
persons are too stringent in the use of the 
word “dark.” and think it should only be 
used when the Moon entirely disappears, or 
at least when none of the lunar features can 
be distinguished by optical aid. But this 
seldom or never happens. Our late friend 
Mr. Whitmell collected details in a paper 
to be found in the Journal of the Leeds 
Society, 1910, of the colour and appearance 
of the Moon at twelve eclipses from 1874 to 
1910, and on onlv two occasions did it 
happen, viz., on October 4, 1884, and April 
11, 1903, and these he calls “ black *” 
eclipses. Considering the relative numbers 
of dark and light, I think it will be found 
that tthe average eclipse is comparatively 
light, or might be represented by those that- 
are described as glowing copper or dull 
orange. If this be accepted, the eclipse of 
last month was dark, in my opinion, and 


= 


year ; but this may 


finally I suggest that a more extended 
verbal scale should be adopted for penen 


use, which might be “'‘ bright,” * 


with Jess vagueness. 


This.was at the meeting following the 
Annual General Meeting of the Association, 
when the President, Mr. P. H. Hepburn, 
to custom, an address 
affairs of the Associa- 
recent 
advance in astronomy. As to the first part, 
the President announced that the Association 
is about to issue a Handbook, of the nature 
of an annual ephemeris, as a kind of supple- 
ment to the Nautical Almanac, and for the 


delivered, accordin 
dealing first with 
tion, 


and secondly with some 


‘second he selected as his subject the present 
development of stellar astronomy included 
in the phrase Absolute Magnitude, and dealt 
with if in its widest sense most adequately. 

List of Telescopes, etc. [238, p. 172].—A 
list of telescopes, both refractors and reflec- 
tors, of 20 dn. aperture and above is to be 
found in the Observatory Magazine for June, 
1914, which gives aperture, focal length, date 
of mounting and name of maker, with some 
notes. This is the latest list of the kind I 
know of, and even this may not now be com- 
plete. The reflecting telescope with mirror 
by Messrs. Zeiss 
for the Hamburg Observatory at Bergedorf 
be added, and there may be 


one metre in diameter made 


should certainly 
others. 


It may be a little invidious to mame the 
chief private observatories, for tthere are a 
good many fairly large telescopes in use in 


included. But 


February 


Hardy; Mr. C. F. 
E. 'Espin); Mr. 
ton, Surrey; Mr. G. J. 
Peek); Rev. T. E. R. Phill 
Surrey; Mr. J. H. Reynolds, 
ham; Mr. F. Sargent, Bristol; Dr, W. H 
Steavenson, 
Observatory, South 


Afri Dr. 
Roberts). foe 


The contents of Dr. Isaac 


auction 
the 20-inch mirror passed 


a private collector, but is not actively used. 


It is curious to note how many emenda- 

the list on account 
of events in the short period since February 
1919. Mr. G. F. Newbegin has died. The 
death of Mr. Grover removes the Rousdon 
Mr. Sargent now 
works at the Durham University Ohana, 
tory, whilst Dr. Steavenson, having been 
Provided with a larger instrument, is find- 
and only eight of the above 


tions have to be made in 


Observatory from the list. 


ing a new home, 


twelve observatories reported last February. 


List of the Asteroids (238, p. 172.J—I am 
afraid that it must be a foreign publication 
to which I have to refer the querist for the 
list he requires, because at the nroment I can- 
not think of any English book in which one 
1S given, except Prof. David Todd’s “Stars 


and Telescopes,” and that is American. 
There is an annual published by the Berlin 


Rechen-Instituts which gives a list of the] 


minor planets with ephemerides of such of 


them as are in Opposition in the coming 
be difficult to get. In the 
Annuaire du Bureau des Longitudes for 1912 


there is a list of the first 714, with the ele- 
ments.of their orbits, but with reference to 
this I do not know what facilities the querist 
has for seeing such publications. M. Flam- 
marjon’s Annuaire Astronomique for 1912, 
and possibly for other years, gave a list of 650 
in order of their distance from the Sun, 
which is useful. Perhaps ‘ Asteroid ” might 
like to write to Librairie Ernest Flam- 
marion, 26, Rue Racine, Paris, and ask for 
any recent issue of their publication con- 
taining a list of the small planets. I am 


sorry I have not the whole series at hand 
and cannot quote any particular year. 


igh ee 
“dark,” “black,” so that we should talk 


various places, and some might be omitted 
through ignorance, though they ought to be 
the gbservatories, or their 
owners that have contributed a report to the 
) number of the Monthly Notices 
during the last three years, which forms a 
good criterion, are: Mr. Buss, Chorlton-cum- 
Butterworth, Waterloo, 
Cheshire; Wolsingham Observatory (Rev. T. 
_ M. Newbegin, Walling- 
Newbegin, Sutton, 
urrey; Rousdon Observatory (Sir Wilfrid 
ips, Headley, 
near Birming- 


West .Norwood; Mr. Harold 
Thomson, N ewcastle-on-Tyne; and Lovedale 
A. W. 


i Roberts’ 
observatory at Crowborough were sold by 


many years ago, and I: believe that 
into the hands of 


Nov. 4, 3921. | 


Cross-Staff [249, p. 172].—The following }: 
is from Hutton’s Mathematical -Dictionary :— j- 
‘* Cross-staff or F was a nautical |- 
iwsirument of box .æ pear-tree consisting of |: 
a square staff of about 5 ft. long, having f+ 
each of its faces divided like a line of į.: 
tangents, and having four cross-pieces of 
unequal lengths to fit on to the staff, the |- 
halves of these being as the radii to the ù 
tangent :ines on the face of the staff. The 
instrument was used.in taking the altitudes 
of the celestial bodies at sea. It seems to 
have been pretty ancient, and was described |. 
by John Werner of Nuremberg in his Anno |. 
tations on we ee poor of Ptolemy's |. 
Geography, prin in , recommending |- 
it for bee the distance between the fi 
Moon and some star, for 'the purpose of F. 
determining -the longitude.” In another f- 
paragraph in Hutton, under heading “ Fore- |: 
staff,’ there is given a picture of the |~ 
appliance, with further information as to [. 
its use, but the above may be sufficient for f.. 
“E. A. S.” l T 

Eclipses [236, p. 161].—The partial phas į; 
of a Total Solar Eclipse is the analogue of |’ 
the penumbral phase in a lunar. In the first 
casa the observer sees part of the Sun, o, | ° 
in other words, part of the Sun is shining |- 
on the observer, and in the penumbral 4- 
phase of the lunar eclipse part of the Sm f. 
is shining on the Moon. The shadow is ] ~ 
looked at from different ends on the two j” 
occasions, : 

Axis of Mars [137, p. 168].—The, most pro- J: 
bable position of the Pole of the Martian ] ` 
Equator seemed to be R.A. 317°.5; Dec. 
54°.5, Epoch 1905, and the Tilt of Martian f: 
Equator to Martian Ecliptic, 23° 59% This j: 
is from a paper by Prof. Lowell in the f? 
Monthly Notices for December, 1905. These {7 
figures were adopted in the British N.A. for £ 
1909. but whether they are still so used J am 
unable to say. x 
, Will Mr. Heath allow me to defer the |: 
answer to his other question about Mars, |: 
which requires some consideration, and per |: 
haps considerable space, to a later occasion? |: 

; ` H. P. Holis. |: 


GAMMA ANDROMEDÆ. 


[146.]—In your issue of December 31, 1915, j; 
Mr. George Whittle has a crawing of this} 
well-known triple star, and he also draws }~ 
and describes a third companion, stated to - 
be about magnitude 8. ` 

I should like to know if this supposed addi- } 
tional star has been seen by anyone: else, 
because there is certainly no star anything 
Jike as bright as that in the position Mr. 1 
Whittle places it. I have repeatedly scruti- Į: 
nised the field with a beautifully defining 8} ÑS 
in. Newtonian, and on the best of nights Mr. {` 
Whittle’s star is invisible to this instrument. |° 
Does he now see the star? I should be in- f~ 
terested to know, as I have suspicions that {> 
your correspondent was deceived ‘by 3 }- 
“ ghost”? in his telescope. One would think | 
that a lens-mirror Gregorian would be more 
prone to “ghosts” than a refractor ora {° 
Newtonian. I may say that under fine con- |< 
ditions my 8$-in. will show five stars between |- 
the two pairs of Epsilon Lyre. Of course, it {< 
is possible that Mr, Whittle’s star may bea |* 
variable, so I hope some of our experts will x 
let us know what they can see. 

Has anyone a recent measure of Y? Andro- 
medee? F. Burner. 


WEATHER FORECASTING. : 


[147.]}—May I thank the many subscribers ` 
to the original pamphlet who are taking t: 
up the new five shilling book at the reduc 
price of three shillings and sixpence? Also. 
as there seems some doubt as to what the word 
““ subscriber ’’? means, may I say that it covers 
every “E.M.” reader who purchased a copy 
of the original pamphlet, ‘‘ Weather Forecast- 
ing Without Instruments,” whether first, 
second, or third impression; also all sub- 
scribers to the ‘‘ Papers.” As this offer can- 
not be kept open beyond November 30 next, 
it will be necessary for intending purchasers 
to avoid delay in sending for the book. 

Mr. Robertson’s future change dates are 
November)6 to 8, and 20 to 23; December 
7to 9," and 22"to-24. The change dates | 


wera ahi 
Sw te ot 


‘2 aera 


Nov. 4, 1921. 
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| November 20 to 23 and December 22 to 24 

; pare likely to be marked by violent S.W. to 
.' N.W. gales, the last named dates probably 

~ ushering in the first real cold spell of the 

winter season, the weather remaining fairly 

‘tanild up-to that time. 

-D. W. Horner, F.R.Met.Soc. 

x | Sydenhurst,.47, Forest Road, 

- Tunbridge Wells. | 


7 


WEATHER FORECASTING. _ 


 [148.}—Some months ago, in the “E.M.,” 
I expressed my disbelief in long-range fore- 


jd ex ; 
casting, except in a very general sense, and 
:., expressed some doubts also of Mr. Horner’s 
theories, I am still a sceptic, but in justice 


to Mr. Horner I must say he scored a bull’s- 
;..' oye last week. I made a note of his fore- 
m «ast, published ‘weeks ago, of the first gale 
.. and cold snap between October 20 and 26, 
= and to my surprise the prediction came off 
~~, exactly to time. A few more instances like 
„that and I am 4 converted man. I have 
,-. forecasted the: break in our local paper, but 
.. did not dare to give a date, or, rather, could 


+; not; Mr. Horner could,,and did. I am 


"and a winter of éonsiderable severity with 
: much snow. I have not yet seen Mr. 
;, Horner’s idea of the coming season, but am 
, | Woking forward to it with interest. One 
| imagined last. week’s break to be rather a 
... permanent one, but once again the elements 
„į bavo settled down, with a glass up to 304 ins., 
- tut one cannot help a belief that wild 
¿3 weather is not- far off. 
zi I see in a London paper of to-day the M.O. 
<: i advised to add a cat and an asthmatic 
x’ to their wireless and other aids to correct 
. forecasting. This is rather severe, but their 
~ 24 hours forecasts for our districts have 
_ been disastrous of late. We are also. told 
: that the recent abnormal warmth is the first 
Sep in a progression which is leading us to 
; & perpetual summer. We are afraid, how- 
.' ever, that those who imagine our future is a 
:. @escendo of calories will have a rude 


' 
E 
ia 


3 


- 


| awakening. Somewhere behind this twelve 


+ months of heat lurks the penalty of months 
7 of chill discomfort. 

i F. W. Smallshaw, F.R.Met.Soc. 
Nottingham, Oct. 27. ` 


TELESCOPE MATTERS. 


(149.}—I must thank the writers of letters 
, (116) and (122) for their encouraging remarks 
ov my letter (107). The times given in (107) 
ate Mean Time, not Summer Time. With 
regard to the teat objects, Delta Cygni was 
divided on a dark sky, Theta Aurigæ on a 
moonlit sky. Theta Aurigee was much the 
easter object. 
_ lf the writer of query 196 has any linger- 
ing thought of observing the Sun through a 
dark glass with 6}-in. aperture, let him point 
telescope at the Sun on a clear day, re- 
move the eyepiece, and put in its place a 
, Dew of thin smoked glass. A few seconds 
cary Mpa to splinter the glass. Care 
must be taken not to burn holes in the tele- 
scope tube (if of wood), nor to look into the 
eyepiece tube except from a considerable 
distance. 


J. H. J. 
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Oxford. 


MICROSCOPICAL. 

[150.}— Perpetually scintillating ’—that is 
what Mr. Gray says in the ‘‘Sale and Ex- 
mae oan a bee slides of radium, 

14 18 pertectly true. To some young people 

I exhibited one of these slides a Few ER 
ack and they were wonderfully fascinated. 
First I showed them, without any lens, the 
re a disc shining on a black ground. 
23in. P. and L. and a x 5 ocular, they saw 

w t appeared to be grains of sand. To one 

qi r I said, “Keep on looking,” and 
inectly I had switched out all the lights the 
ejaculation “Oh, how wonderful!” was re- 

» peated several times with increasing .cre- 
_ endo. This happened with all the others 
abe st and I was not surprised at it, for 
Melia resembled a black sky with 
dreds of star shells, such as we saw in 


also assiduously predicting a stormy autumn |. 


placed it on the stage, and with a 


‘raid times, rapidly rising and suddenly dis- 


appearing in the high heavens above. 
J. B.G. 


GLOBIGERINA. 


- [151.]—In the report of the meeting of the 

‘*Quekett Microscopical Club,” published in 
your issue of October 21, it is stated 
‘* Globigerina ooze ceases at 2,000 fathoms.’’ 
Is not this a mistake? I have a slide of 
Globigerina given me by the late Dr. W. B. 
Carpenter many years ago, mounted by Mr. 
Norman; the label reads: ‘‘ Sea Soundings, 
Atlantic Ocean, 2,435 fathoms.” Dr. Carpen- 
ter informed me at the time that it was part 
of the material dredged up by the ‘‘ Challen- 
ger” expedition while surveying the ocean 
bottom for the Atlantic cable. 


Manchester. . F. J. G. 
PROF. MICHELSON’S INTER- 
FEROMETER. 


f152.J—Mr. Ellison, who has strong doubts 
as to the validity of the inferences drawn 
from the Michelson-Morley experiment, has 
undoubtedly better-founded and more 
numerous reasons for his sceptical attitude 


than most of us, and his note in Letter 118. 


of “Ours” is strongly suggestive of the 
many possibilities, not to say probabilities, 
overlooked by the experimenters, both in the 
experiment and in the deductions from its 
negative results. To infer anything from 
negative results of a combination of premises, 
mechanical or otherwise, is logically a risky 
inference at the best, and in the state of 
knowledge of the subject at the time of this 
experiment it is not to be wondered that its 
results were not established as fundamental 
in the science curriculum -of students. Mr. 
Ellison mentions, inter alia, the ‘‘ corpuscular 
emension ’’ explanation .of light as a possible 
explanation of the negative results, but if the 
original purpose for which the ‘“‘inter- 
ferometer’’ was designed was accomplished 
by the instrument, as appears to have been 
the case, and it has since unfailingly re- 
sponded, would it not be correct to say that, 
whether light is a manifestation of ether or 
of ‘‘corpuscular emersion,’’ the wave motion 
theory at least appears to be well founded. Up 
to this point, and for its original purpose, the 
interferometer would seem to be a satis- 
factory instrument. The trouble is as to its 
efficacy in the Michelson-Morley experiment. 
In its application in this experiment the ex- 
perimenters did not rely on a single unidirec- 
tional traverse, but sought to multiply the 
expected effects by an artificial lengthening 
of the travelling Kean of light by multiple 
reflections. This is what puzzles me. On 
either an “ether” or a ‘‘ corpuscular emer- 


sion” basis light travels, and takes a mea- 


surable and well-established period of time 
to do so. It was fundamental to the experi- 
ment. that light travelling at right angles to 
the drift would not be affected in such a way 
as to produce any change in its velocity or 
wave-length, and the maximum e 

effect was looked for in direction of drift, 
and if any effect had been found it would 
have been an inference that that position of 
maximum effect was the direction of the 
drift, whether plus or minus. But is it not 
so that any such expected effect was made, 
if not quite impossible, at least highly im- 
probable, by the repeated reversing of the 
direction of the beam of light, each reversal 
negativing any effect of drift due to the 
immediately previous direction and smother- 


ing by multiplication. of merely mechanical. 


defects or errors of the apparatus and its 
parts any effect which a single traverse might 
have shown ? 

Castioton, Oct. 15. M. Agir. 

SINSTEIN’S THEORY. 

[153.}—I noticed to-day a rather peculiar 
phenomenon which I think worth recording, 
in so far as it may help in elucidating the 
mystery of the negative results of the 
Michelson-Morley experiments. 

A ship was just steaming out to sea in 
quite smooth water at a speed of about ten 
miles per hour. As she cut through the water 
she produced waves which showed very 


clearly along her side. There was half a 
wave length from her bow to the crest of 


`| ference is 7 times the diameter. 


the first wave, and then four perfect waves 
reached, her stern. 

Now the waves did not travel along the 
side of the ship, but kept a constant position 
relative to it. The crest of the first wave 
was always situated beneath the masthead ; 
the third beneath the funnel. A man on the 
ship at these positions would not be cognisant. 
of any passing wave movement, for he would 
be still, relative to a wave crest in the 
medium ‘through which he was moving. L 
have not troubled to examine to any depth a 
possible comparison with the M.-M. experi- 
ment, but the fact seems to me to be, at any 
rate, worth recording. 

F. A. Hutchinson. 


1, Radford Road, West Hoe, Plymouth. 


EINSTEIN’S THEORY. 


[154.}—With reference to Mr. Ellison’s and 
Mr. Davies’s letters, I am afraid that none 
of us are at present capable of visualising space 
as defined by Einstein’s theory; indeed, 1 am 
doubtful whether humans ever will be. It 
can only,be thought about in the abstract, 
or mathematically, as it is essentially a mathe- 
matical conception involving a fourth dimen- 
sion which is entirely outside our material 
conception. 

We can only visualise matter, which 
is three-dimensional. We know that there 
are other phenomena which apparently 
have not a material basis, such as trans- 
mission of -light, heat, electrical energy, 
thought, etc., across what we call empty space, 
which we fill with the hypothetical ether in 
order to help us. P 
Einstein concludes that matter and energy 
are inter-convertible, that space is not con- 
fined to three dimensions, but has at least a 
fourth, namely, time, time and space being 
also convertible. 

Scientists have known for years that matter 


and energy were very closely allied. Ultimate 


matter has been reduced from comparatively 
mighty atoms to infinitely smaller electrons, 
which again are merely units of electrical 
energy. It is, therefore, not a very far cry 
to consider matter and energy one and the 
same thing, and, personally, I think’ this 
mathematical deduction of Einstein strengthens 
his theory considerably. Time and space 
again are almost obviously akin, and, although 
it is difficult for us to think of them as inter- 
convertible, if we once admit that they may 
be so we can much more easily relinquish our 
preconceived material idea of space. 

After all, progress in molecular physics has 
been very largely due to mathematics, be- 
cause entities far too small to be examined 
physically: had to be dealt with. It seems 
EENE A therefore, to expect that progress 
in a direction where we are dealing with some- 
thing beyond our visual conception will also 
have to be made mathematically, provided, 
of course (and this is vital), that we take care 
to check and confirm by experiment. 

Einstein’s theory without its confirmations 
would be valueless, and these confirmations 
must even yet be further confirmed before it 
can be definitely accepted. 

I think Einstein’s own analogy helps one to 
grasp the above better than any other, and, 
as many readers may not know this, I will 
state it as briefly as possible. Imagine a race 
of flat beings who can only conceive two 
dimensions, length and breadth. They may 
be three-dimensional beings, but their thick- 
ness is so excessively small that they are 
unconscious of it. hey live on what they 
consider an infinite plane (analogous to our 
space). Euclid’s plane geometry apparently 
holds good. In an ordinary circle the circum- 
They find, 
however, as their instruments of precision im- 
prove, that when they describe an immense 
circle and make very exact measurements the 
circumference is slightly less than 7 times 
the diameter. This is a paradox which com- 
pletely baffles them. Presently, however, one 
of their number begins to investigate im three 
dimensions. He can only do this mathematic- 
ally, as his third dimension, depth, cannot be 
usually conceived combined with the other 
two. He finds that if the plane has a third 
dimension and is really not quite flat, but 
curved, this’ will explain the paradox. He 
predicts, ‘that_ other geometrical figures, if 


180 


drawn large enough and sufficiently accurately 
measured, will also show similar divergencies 
from Euclid, all of which are confirmed by ex- 
periment. He then concludes that the plane 
is really the surface of a huge sphere, and 
although it is, in a sense, infinite as a pene 
having no end or boundary, it nevertheless is 
finite whén considered in three dimensions, 
and he is able even to calculate the size of it. 
F. Sellers. 


SPRING-RECOIL—SOLAR 
RADIATION. 


[155.]—Alluding to the very interesting 
article on ‘‘ Facts and Possibilities of Psychi- 
cal Research,” I should like to be enlightened 
as to how Sir Oliver Lodge’s proposition that 
a strained spring recoils on release in virtue, 
not of she material it is composed of (say, 
tempered steel), but of the ether of space, 
can be explained rationally in its physical.and 
mechanical aspect. As the recoiling energy 
becomes gradually ‘‘lamed’’ in course of 
time, is it really the ether that is “lamed ”? 
And is the view of metallic fatigue another 
myth? I should welcome a sensible elucida- 
tioh of what must appear to many besides 
myself as crediting oie ether with a little 
too much, unless we roundly declare that the 
very “‘swbstance’’ of a metal, or of any other 
body whatsoever, is merely ether, and that 
nothing else exists in whatever form we may 
encounter it in nature. 

Another interesting contribution in the 
same issue is-that reporting ‘‘ ‘Some Specula- 
tions on Relativity,” by Mr. A. V. Franklin. 
I venture to remind your readers that the con- 
ception of the Sun’s radiation not being 
equally intense in all conceivable directions 
has been held by me for many years past, as 
the volumes of the ‘‘ E.M. ” can easily testify. 
I have persistently advocated that a gravita- 
tional ether-stress induced within the cone 
forms outlined ‘by the Sun as base and the 
respective planets as apex provides limited 
avenues of enhanced conduction. The heat 
radiation intercepted by the Earth is not 
necessarily the same as that radiated by the 
Sun to an equal equidistant area where there 
is no gravitating planet to receive and absorb 
it. If radiation values were calculated in pro- 
portion to distance and maes of Sun and his 
planetary family, we should automatically 
arrive at a much longer lifetime in the past 
for the entire system, and probably more re- 
concilable with the figures postulated by the 
geologists, who certainly have always held 
the better side of the great argument. Inci- 
dentally, the proposition that the solar energy 
is dispensed at a preferential rate towards the 
planetary family is not destructive to the con- 
traction theory, but merely extends the 
periods. 
theory involves what I have always contended 
for on argumentative grounds, then I can only 
say that I am pleased he has placed a physical 
theory before us, which corroborates my sug- 
gestion, for which I have so far only earned 
indulgent smiles Albert Alfred Buss. 


ETHER AND 


R38 AND THUNDERY WEATHER. 


[156.]—None of the orthodox meteorologists 
having endeavoured to explain the reason of 
the destruction of the R38 in very thundery 
weather at the mouth of the Humber, permit 
me to give what was most probably the 
cause, viz., the airship running into a small 
circular storm or whirlwind. The five shocks 
spoken of by one of the survivors of the 
disaster would thus be accounted for, as the 
airship would have been struck fore and aft 
in different directions. 

I was within a few yards of one of these 
storms in the summer of 1893, when it 
struck an oak tree in front of me, stripping 
it of twigs and leaves, the whirlwind break- 
ing at the bank of a river a hundred yards 
or so away from me. 

I should further like to state that during 
the past two or three years I have been able 
to locate many of the big storms, and I 
believe the track of these storms is ascertain- 
able beforehand. ) 

I have been able to follow the course of 
one or tivo of these storms, and if they start 


If Professor Einstein’s relativity 
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in a certain district seem to have an inclina- 
tion to disperse or break up in the same 
place time after time. 
l W. M. Robertson. 
The Longacre, Cheitenham. 


QUASI-MOLECULAR MOTION. 

[157.}—In letter 194 on page 145 of your 
issue of April 22 last I described a simple 
and interesting experiment with powdered 
auminium and petrol. I trust that the 
absence of any reply does not mean that no 
one has ‘had the interest to make the experi- 
ment, which I feel sure would well repay the 
trouble. Here, however, is a modification of 
the experiment which may throw further 
light on the phenomena observed. Take a 
small glass ‘bottle about. 4 in. or so in dia- 
meter, e.g., a tabloid bottle which has clear 
sides for good seeing, fit a cork, and through 
centre of cork pass a stout copper wire reach- 
ing nearly to the bottom inside, and project- 
ing an inch or so outside the cork. Put a 
pinch of aluminium powder in the bott'e and 
half fill with petrol, give a shake to get the 
powder in suspension, and the apparatus is 
ready. So far nothing will be observed beyond 
the long-continued motion of the particles of 
Al showing the extreme mobility of the petrol, 
but now grasp the end of the wire between 
the thumb and finger, and in about 5 seconds 
or so the suspended particles of Al at the 
surface will be seen to be rapidly repe'led or 
shot away radially all round the wire. On 
1ooking through the liquid a slow progression 
of particles will be’ seen making their way 
upwards round the wire, due no doubt to the 
convection current caused by the very slightly 
warmed wire, and yet when they reach the 
apex of the liquid conoid surrounding the 
wire they are suddenly repelled with sur- 
prising'y increased velocity. This continues 
as long as the wire is heated by the warmth 
of the fingers, but very soon ceases after leav- 
ing go of it. Seeking about for other, particles 
than Al to try the experiment with, I found 
that finely powdered elder pith promptly 
sank even in carbon tetradhloride, which is 
much heavier than water, but floated on the 
latter liquid, not being wetted by it, and 
formed a sort of scum which persisted right 


‘up to the apex of the liquid conoid, surround- 


ing the wire, no motion being observed. (In 
this case I filled the small bottle to the brim, 
and held the wire centrally in the liquid.) 
I found, however, that small particles of 
carbon from a burnt match floated on the sur- 
face of the CCl,, and these generally made 
their way towards the central (warm) wire, 
due no doubt to convection currents, but when 
they arrived at about 1-16 in. or slightiy more, 
from the wire they, too, were rapidly repelled 
or shot away towards the side of the tube. 
The, phenomenon is an interesting one to 
watch, but one for which I can see no ex- 
planation. Possibly one may occur to some 
of your readers, in which case I trust they 
will make it known. 


Windermere. H. Lindley. 


CHEAP ELECTRIC LIGHTING FOR 
SMALL: HOUSES. 


[158.]—Although in the title of this letter 
I have used the term “small,” there is no 
reason why the system I am about to out- 
line should not be used for houses where 
considerable numbers of lamps are in use. 
There are on the market at the present time 
large numbers of small engine-driven light- 
ing sets, most of which are quite satisfactory 
in operation, but are all, to the small house- 
holder, very dear to buy and to operate. 
These smali sets usually cost from £130 to 
£190, and use petrol as a fuel, which would 
render it necessary to put them in some out- 
honse, both from danger of fire and annoy- 
ance to adjoining houses by vibration. Leav- 
ing the question of motive power out for the 
present, there is no doubt that the small 
electric lighting sets used on motor vehicles 
have been developed to a high state of per- 
fection. The automatic cut-out practically 
never fails in spite of the far heavier duty 
which it gets on a car compared to what it 
would on a stationary set. Driving in and 


day of the year, when the ordinary wheel 


about towns, where the engine speed is com | 
stantly falling below the charging spead, the 
automatic cut-out operates probably many 
times per minute. I have had one of these 
sets in use now for over eighteen months 
and have never had a failure, and although 
the accumulator has to supply lamps, horn, 
and self-starter, this, too, has never failed 
or needed any attention beyond a very ocea- 
sional fill up with distilled water. The elec- 
trical end is therefore quite all right, and as 
these sets are now being produced in vast 
quantities for motor vehicles they can be got 
at reasonable prices. The battery would 
have to be larger than used on a vehicle, 
but not much. The half-watt lamp has made [> 
lighting by battery far easier than ib used f: 
to be, and this again favours the small plant. 
Now for the power to drive the dynamo. 
The possibilities of wind power have been 
often discussed in the ‘‘E.M.,” but the 
small wind-wheel is not a very satisfactory 
article, and is expensive to construct, and | 
quite impossible to erect in many places. 
Many years ago, however, there appeared in 
the “ E.M.” a description of a motor called 
a Pantanemone. It is many years ago, and 
I cannot recall the date, but probably some 
reader of ‘‘ Ours ” can give a reference to it. 
Briefly, it is a kind of horizontal windmill of 
peculiar design, having two semi-circular 
vanes placed at right angles to each other f` 
and at 45° to the horizontal shaft to which f 
they are attached. The advantages are that 
it is small for the power developed, cheap 
to make, and will work on practically every 


would not move. It needs no tower, but will 
run a few feet off the ground in a not too 
sheltered position. I knew an old reader of 
‘ Ours ”?” who had one of these at work for 
many years, doing pumping, and he said it 
ran practical'y every day in the year. 
Assuming that a 12 v. 12 a. dynamo was 
used, a very small Pantanemone would 
suffice to drive it, and this could be made |- 
at a small cost. Providing the lamps used } 
were of reasonable c.p. compared to the 
battery, there is no reason why a_ house 
should not be lighted at practically no cost 
beyond the initial outlay. Probably some 
reader of “Ours”? who is more au fatt 
with electrical matters than I am would 
care to elaborate the idea for the benefit of 
those who either have no lighting beyond 
oil lamps or who are paving 8d. per unit 
for current and 7s. 6d. per thousand for gas. 
David J. Smith. 


- 


A NEW HIGH-SPEED CAR, GRASS- 
HOPPER TYPE. 

[159.J}—There are some very interesting 
points about Mr. Purdy’s machine, but it 19 
open to a great deal, of criticism, I do nob J 
think I should like to risk my neck on it @& 
anything like speed, and I am wondering whet |. 
Mr. D. J. Smith thinks of it. I fail to see 
how one could steer it, as the forks, both top 
and ‘bottom, appear to be connected with the 
steering-post, which is vertical, and when the | 
latter is turned it will scrapo the wheel round 
sideways on the road, and off will come the 
tire. lf I am wrong, will Mr. Purdy explain 
how the steering is effected ; and what about 
dodging potholes? It is quito bad enough to 
try it with two tracks, but it must be mach 
worse with three; and, again, what about the 
steering if the two passengers aro of very 
different weights? Iam under the impression 
that both the side wheels could not be lif 
from the road if, say, a man and a boy were 
seated in it. E. A. S 


CHEAP TRANSPORT—FRICTION DRIVE. 
[160.1—Although the price of petrol has been 3 
reduced during the past few months, it 9 
far too dear. Further reductions are 6 > 
pected, but these are not likely. to be consider- 
able, even if they materialise. If this was 
the only fuel which could be used in in : 
combustion-engined vehicles, the developmen’ 5 
of road transport would be seriously hindered, 
as the only item in the running cost of a heavy 
vehicle-which canybo considerably reduced 3 
the fuel (bill. ) I) was, therefore, interested 


learn that 5-ton lorries had recently been 
{manning between Manchester and London on 
producer-gas, using anthracite as a fuel. 
- By the route taken the distance wag 250 miles, 
vand phe cost of fuel worked out at 6s. 11d., or 
sa saving of about £4 on the single trip. The 
loumey is run in two days, about 140 miles 
fing run on the first day, as much as 100 miles 
having been done without stop. This should 
render it possible for road vehicles to compete 
_gwith the railways for certain kinds of delivery 
-twork over long distances. As this system can 
tbe equally well operated on charcoal it will be 
‘a very valuable aid to those countries where 
_féharooal is cheaply available and petrol is 
very dear. Our British motor vehicle 
: builders have undoubtedly neglected this 
. valable fuel, and there is a big market 
bored for the firms which build vehicles to 
‘Use 16, . 

© Some time ago a good deal of interest. was 
_ taken by readers of ‘‘ Ours’? in the friction 
-tdrive as applied to cycle cars and light cars. 
ll was never much impressed by this form of 
-‘drive until some months ago I commenced 
‘jung a Hamilton cycle car daily in getting 
{about London. On this car the driving disc 
lis fitted to an extension of the crankshaft of 
- | engine, The friction-ring is mounted on a 
_,oountershaft across the car and at right angles 
{to the crankshaft of engine. By sliding -the 
` iirictionsing along the shaft any variation in 
{speed or reverse can be obtained, the final 
_{drive being by single chain to the rear axle. 
f The friction-ring is of compresed cork, and 
“{ thas never given a moment's trouble. The 
-i ease of “gear” changing is a great con- 


J 


"| venience in London traffic, as, wherever the’ 


n lever is put a drive is obtained; there can 
"| be no mistakes, and no skill is required, and 
“* there is, of course, no noise. For light cars 
| is a practically ideal. transmission, and 
-i Would evidently run an indefinite distance 
“t without repair. I have only run about 1,500 
z: Miles or so, and there is no trace of wear on 
.;, the ring whatever. Thegetrol consumption is 
+ about 45 miles per gallon, the lubricating oil 

; about 1,000 miles per gallon, so it is about 
the simplest and cheapest running device it is 
posible to conceive if a certain amount of 
comfort is desired, the motor-cycle and side- 
, caf nob giving quite enough of this when 


one gets on in years. 
David J. Smith. 


COST OF LIVING. 


H l6l.}-Last January you published a state- 
+} Went from me to the effect that the Board 

of Trade figures were grossly exaggerated. 
Though I issued a challenge at the time ask- 
mg anyone to disprove my figures and offer- 
tog to pay tho amount of the error, if I had 
| made one, no one accepted. 

T now plainly say that the Board’s last 
month's figures of 110 per gent. or so above 
pre-war are utter nonsense, and that the cost 

; Of living to-day to the masses is not more 
oy 60 per cent. above that of 1914. 
T think that we are, in addition, on the eve 
o a big drop in the price of some of our 
chief articles of food, i.e., bread, flour, and 
milk, that have so far been kept up success- 
fully by the traders concerned. 
H. J. White. 
Cromwell House, High Holborn, W.C.1. 
-———>-- 2 o 0 
The final report of the Water and Power 
Committee of the Board of Scientific Socie- 
4 “®, appointed in November, 1917, “to 
, "eport on what is at present being done to 
» axertain the amount and distribution of 
} *ater-power in the British Empire,” deals 
Wi the remainder of the Empire, minus 
i 
j 
i 
t 
t 


| 
| 
| 


Creat Britain and India, which were dealt 
“1 ln two previous reports. It discloses a 
Widespread absence of definite information. 
, aang the Empire as a whole, no attempt 
g made to ascertain the total re- 
: ce secure any uniformity in methods 
| Ki Ovestigation and recording of data, to 
‘race such investigations as are being 
Made, or to collect. the information as it be- 
oas available at a central bureau.” The 
Committee urge that ‘‘an Imperial water- 
conference should be convened in 

if feasible, at an early date.” 
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` REPLIES TO QUERIES. 
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{191.—MOTOR CUT-OUT.—Take off con- 
tact arm and clean thoroughly, also contacts. 
Oil the pivot on which arm works, but not 
contacts, The spring sometimes gets ma f 


[199.—HYDRO-ELECTRIC INSTALLA- 
TION.—A complete reply to this query would 
occupy too much space, and the information 
given is quite inadequate. Personal inspection 
of the site would be essential before any esti- 
mate of cost could be givem You should 
employ a reliable firm who specialise in this 
class of work. See a o un 


[203.]—-MICHELSON-MORLEY EXPERI- 
MENT—CORRIGENDA.—M'ay I point out 
and correct the following slips or misprints in 
my reply (p. 170) to this query? In the fourth 
line up from the bottom read q7, instead of 
v’, in the denominator; while in the next 
line down the denominator łą, should be 
squared. Lastly, in the next (penultimate) 
line,. the sub-denominator should read ¢*—9’, 
instead. of ¢?+g?. Anyone following the work 
would recognise these as slips, 


Penzance, O. R. Walkey. 


[208.—POTATOES FROM THE HAULM. 
—I have in the sub-tropics grown potatoes for 
years from the haulms. Small English tubers 
are planted, and when the hatlms grow to 
about 8 or 9 inches long they are broken off 
and planted by themselves; they give as good 
potatoes as the seed. J rather have an impres- 
sion, though, that after a number of years they 
have a tendency to get smaller. The method is 
to plant one row with seed, leaving a row each 
side blank; the haulms are planted out about 
a fortnight after in these vacant rows. I have 
myself broken haulms in two or three pieces, 
and each piece has given a crop of potatoes. 

Dundee. 


(212.1I—POWER FOR MACHINES.—You 
could either drive by shafting and belts in the 
ordinary way, or drive the machines in groups 
by motors and short shafts, or have a separate 
motor to each machine. The first method is 
the cheapest in first cost, the last is the best 
if speed variation is required to each machine. 
The separate steam gngine idea is quite out 
of the question, as it would be appallingly 
wasteful and inefficient. This system is quite 
out of date. A semi-Diesel engine is a con- 
venient source of power, either for direct or 
electric driving. Steam is rather at a dis- 
advantage, owing to high cost of coal, unless 
the exhaust can be used for heating. One 
advantage of electric driving is that current 
is available for lighting. R. B. V. 


tel OPTICAL ILLUSION. — Is not 
this likely to be due to the window 
making a picture of the view? I recall 
seeing a distant church (which had always 
appeared a foot high to me) through a 
window which had two horizontal marks on it 
a quarter-inch apart, and the church came 
between the two lines when I was about ten 
inches from the pane. The church tower 
being, say, 100 ft. high. and a mile away, 
would just about subtend an angle of 4 inch 
at 10 inches or thereabouts. F. A. 


{217.-BOILING KETTLE.—On our gas- 
ring I have to turn the jet down to see if 
the kettle 1s boiling. The hot gases prevent 
the steam condensing so as to be visible until 
the gas is lowered. F. A. 


{217.]-—BOILING KETTLE.—As “ L. J. C.” 
remarks, none of the replies to this query are 
vory convincing, and, if he will pardon me, 
to my mind his own ingenious endeavour is 
not altogether convincing cither. In stoppin 
an oil-cngine, where hand control of the fue 
feed is provided, it is quite a common experi- 
ence to find the engine speed up for a moment 
when the oil supply is ehut off. Obviously, the 
adjustment, while perhaps correct for the 
loaded ‘engine, is giving too rich a mixture 
when running light. I would suggest that 
this may be the explanation of the kettle’s 
performance, viz.: too small a proportion of 
air to gas when the burner. is full on, and 
which momentarily remedies itself when turn- 
ing off. It would be worth querist’s while to 
experiment a little on these lines, and_per- 
chance save a little in future on his gas bills! 

W. J. G. F. 


(218.}-BORDERLAND OF SLEEP.—As 
Mr. Mee only sees dream faces and views, not 
nightmares, he will undoubtedly be too wise 
to seek the semi-drunken sleep recommended 
by “E. A. S.” His trouble is purely physi- 
cal, not psychical, and has no more relation 
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to anything at all than the fine visions seen 
under laughing gas have while the dentist 1s. 
drawing your tooth. F. 


| [230.1—LOG. SCALE.—To construct a slide- 
rule azy inches long, let this length represent 
unity, then from a table of logarithms take 
out the logarithms of 2, 3, 4, 5, etc., and these 
values being multiplied by 60 will give the 
number of inches to be marked on the rule 
to represent these logarithms. Thus:— 


The logarithm of 2 (from tables) =  *3010 
Multiplied by 60 (inches) ............ 60 
Length on rule (in inches) .............+. 18:0600 


and measuring 18°0600 inches from the left- 
hand end of the rule will give the required 
distance. The log. of 3 being °4771, and this 
multiplied by 60 = 32:4260 inches, and so on; 
this scale is that of the bottom scale and slide. 
To represent the top slide and scale (which is 
half the length of the bottom) proceed in the 
same manner, only instead of multiplying by 
60 multiply by 30. Thus the log. of 2 
3010 x 30 = 9°0300 inches, and the log. of 4 
6021 x 30 = 18°0630 inches, etc. 
It will be noticed that the value of 4 
on the top scale corresponds with that 
of 2 on the bottom scale—so that 2 on the 
bottom scale represents 2? on the top scale. 
Of course, if space permits, one can graduate 
the distances to represent 2'1, 2'2, 2°3, etec., or 
even go so far as to represent the logarithms 
of 2°10, 2°11, 2°13, etc. On the back of the 
slide one finds the hegonometrical values of 
T. and S. (tangents and sines), while in the 
centre runs a scale of equal parts, which repre- 
sent the logarithms of numbers—this scale- 
should be divided into 1,000 equal parts. In 
making the rule it is usual to allow for the 
running of the censor, so that really the rule 
should be about 63 inches long, to allow 14 
inches at each end for the movement, and to 
prevent the censor from running off a nee 
ot. 


(232.]— MENSURATION. — If I read his 
query correctly, I. gather that “ H. E. J.’s” 
difficulty is mainly practical, that he cannot 
actually see the surface where a horizontal 

lane cuts an inclined cylindrical tank, and 
ihe wishes to get at the liquid content by simple 
depth reading at some accessible point. I 
would suggest that he do it by diagram. 
Measure the length of the tank and the angle 
of inclination, take the fluid depth at a con- 
‘venient point, and plot these dimensions to 
scale on paper, drawing a horizontal line 
through the depth point. He can then get 
any other dimensions required by scaling oft 
the diagram. W. J. G. F. 


{233.]—DIRTY WINDOWS.—IE “ 


R. H. B.” 
will send me his nanie and address I might 
have the op 


ortunity of proving to him that 
“Bon Ami” polishing soap would do what 
he requires in cleaning the windows. 
H. R. J. Sawyer (Sawyer and Co.). 
102, Long Acre, London, W.C.2. 


[236.]}—ECLIPSES.—‘“‘ Interested” is not 
quite clear as to the cause of eclipses. An 
eclipse of the Sun is caused by the Moon 
coming between us and the Sun. We see the- 
profile of the Moon silhouetted against the 
bright background of the Sun. en the 
eclipse is total, the Sun is completely hidden 
behind the Moon, and we find ourselves in 
almost total darkness. ‘There is no question 
here of an umbra or penumbra stage. An 
eclipse of the Moon is caused by the Moon's 
passing through the Earth’s shadow. ‘This 
shadow, or umbra, is fringed with a partial 
shadow, known as the penumbra, in exactly 
the same way as your own shadow oast on the 
road on a sunny day is bordered with æa. 
marginal half-shadow, or umbra. In the 
case of an eclipse of the Moon, our satellite 
has to pass through the penumbra before 
reaching the umbra. In the penumbra her 
light is somewhat dimmed, but not sufficiently 
for a casual observer to notice. For most 
people the eclipse commences when the ‘Moon - 
enters the deep inner shadow, or umbra. An_ 
observer on the Moon would see an eclipse of 
the Sun when we are watching an eclipse of 
the Moon. When he was in the penumbra he 
would observe a partial eclipse of the Sun, 
and. when he entered the umbra the Sun would 
be hidden completely from him by the Earth. 
Similarly, when we see an eclipse of the Sun 
our lunar friend would observe a partial 
eclipse of the Earth. He would see the 
circular shadow of the Moon pass over the 
Earth, and, on most occasions, would note 
that it consisted almost entirely of penumbra. 
or partial shadow, with just a little black spot 
of umbra, or comple shadow, in the centre 
People on Ahe rth who were in t ye 
penumbra would.okserve a partial eclipse o 
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the Sun, while those few over whom the black 
passed would see a total Felpe ae a 


spot 
Sun. 


(237.}-DE DION CAR.—From memory, 
the device you mention was a kind of governor 
on the exhaust valve, and worked a kind of 
tapered finger, which was interposed between 
the cam. and the tappet. I think it either 
reduced the lift of the exhaust valve or opened 
it much later. Anyway, you can easily see by 
watching the valve tappet while actuating the 
lever. In starting, pull lever gently into low 
gear, increasing the pressure gradually until 
car moves off, then switch over into top gear. 
This type of gear was always liable to start 
. off suddenly, but practice.will enable you to 
get over this. David J. Smith. 


{241.] — MICROSCOPICAL. — If Mr. John- 
‘son wishes to determine the principal focal 
point of his bull’s-eye he should use it as a 
burning glass and measure the distance of the 
.Sun’s image from the plane side. The Moon’s 
image will not burn, and is easier to work. The 
above method is simpler than that of making 
the object and image the same size, im which 
case the focal length is one-fourt the dis- 
‘tance of the image from the object. 

E. M. Nelson. 


(244.}--VARIATION IN YIELD FROM 
SPRINGS.—The trouble is probably too deep- 
seated to remedy, for it may be due to a 
siphon tube taking some of the water in 
another direction. F. A. 


[247.}-N.A. AND TUBE LENGTHS.—To 
determine the N.A. of objectives an aperto- 
meter should be used. If “V. A. N.” has got 
one, he should measure the magnifying 
power, m, of the objective by projection at a 
long distance, say 100 inches, from screen to 


100 
i ° = Next, he 
dmage; then the focus, f aes ext, 
‘must measuro the diameter, d, at the back 


d 


dens of the objective; then N.A. = 5 There 


are two tube lengths—the mechanical and the 
optical. Probably it is’ the mechanical 
“Vv, A. N.” requires. This is measured from 
the top of the tube, where the eyepiece goes 
in, to the bottom of the nosepiece, where the 


bijective screws up to. E 
G i W Edward M. Nelson. 


[247.}-N.A. AND TUBE-LENGTHS.—The 
‘simplest method of measuring N.A. 1s as fol- 
lows :—Set the microscope horizontal on a large 
sheet of paper upon a flat table. ‘Remove all 
substage appliances. Place on the stage a thin 
plate of metal with a small hole in it, say 4 mm. 
diameter, and centre and focus. the hole, using 
the objective to be tested and a low eyepiece. 
Then remove the eyepicce, replacing it by a card 
or other stop in which is a hole about 5 mm. 
diameter, to centre the eye. Set a lamp or 
candle on the paper, as far away as possible, 
with the light at the same height as the objec- 
tive. Move the light laterally until it is partly 
out of the field seen at the back of the objec- 
tive. Then set a block of wood in front of the 
light, so that an outside vertical edge of it Just 
makes the light disappear at the edge of the 
‘field, and mark the place of the vertical edge on 
the paper. Repeat this operation at the other 
side of the field, making another mark there. 
Also mark the paper vertically below the small 
hole on tho stage, and join this mark by 
straight lines to the two marks previously made. 
Tho angle thus enclosed is the air angle of aper- 
ture of the objective. With a high objective the 
small hole may be omitted, the objective being 
set at its working distance from the stage, 
below which the mark is made. Then if a is the 
air-angle, measured with a protractor, the cor- 
responding N.A. is sine $a. This can be 
‘measured directly on the paper by setting off 
any convenient length, d, along each line from 
the apex, and joining the ends of these lengths 
by a third line. 2, which is measured; then the 
N.A. = l/2d. For example, a very fine old Beck 
2/3 in. objective gave l = 11 when d was 20 in. ; 


the N.A. = .—-.. = .275. If itis found that 
2 x 20 
tho brasswork of the stage, or below it, limits 
the field. it may be possible to get the objective 
partly through the stage. and have the plate 
with the small hole on the lower eide of the 
stage: or the microscope stand may be dis- 
-pensed with, the tube being supported on a 
, wood block or otherwise. It must not move 
during the operations. More convenient is 
Professor F. J. Cheshire’s sizestick method. 
For this a low-power Huyghenian eyepiece 
must have a small stop, say 2 mm., dia- 
‘meter of aperture, placed on its ordinary 
atop; a scale of (say) millimetres is also required. 
Also a straight stick of ebony or other dark 
«material, about 150 x 12 x 2 mm., 


La | 


mately :—Latitude 
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with two white sliders, which may be made of 
The microscope is set vertical, with the 
stick upon the stage, and the objective and 
First the sliders are 
brought together and focussed. Next, the ob- 
jective is raised exactly 25 mm., measured by 
; ) Then the 
“ Ramsden diec,” just over the eyepiece, is ex- 
amined with a magnifier, while the sliders are 
moved apart until they just both show, at oppo- 
site sides of the field. The distance apart of the 
sliders is then measured. Divided by 50, it gives 
angle can 
be found from a table of natural tangents; and 
the sine of this angle is the N.A. Ex- 
ample: The distance was 14.8 mm., which 
.296, whence 4a 


paper. 


stopped eyepiece in place. 


applying the scale to the stand. 


the tangent of the angle 4a, whic 


divided by 50 gives tan $a = 
= 16.5°. The sine of this is .284, the required 
N.A., for the Beck objective. Obviously these 
methods are of no use for immersion lenses, 


which require the Vana aah of a block As 
apertometer, the 


dense glass, as in the A 
angle being ‘measured in this glass. ‘‘ Tube- 
length” is measured according to the taste and 
fanoy of the particular maker; see my letter in 
the “E.M...” June 11, 1915, p. 427. 

V. A. N.” wants to know about correct tube- 


the “E.M.,” June 18, July 2 and 9, 1915. 
” K 


7 {248.]-STELLAR PHOTOGRAPHY.—If 
E. A. S.” is an amateur astronomer as well 
ae an expert photographer, which I presume 
is ‘the case, he will find a combination of the 
two hobbies to be most interesting and instruc- 
tive. He will require an equatorial stand. 
with good hand slow motions in R.A. and 
Dec, and if possible a good driving clock. 
For star clusters, nebule, comets, the Milky 
Way, etc., if he can get hold of one of the 
arge aperture anastigmat lenses which were 
used on the Aero cameras, and mount it, along 
with a 3 to 4 inch telescope for guiding, he 
should have little difficulty in doing good 
work. These anastigmats work at from about 
14.5 to /6, and, owing to their perfect correc- 
tion, will ‘‘ cover” a much larger area than 
portrait lenses of the same f/ aperture. The 
guide A gre Sa must be provided with cross 
wires in the focug of the eyepiece, and should 
be directed to a fairly bright star near the 
centre of the field covered by the camera, and 
the star kept on the cross wires during the 
entire period of the exposure. The fastest 
plates obtainable should be used, and they 
should be backed to prevent halation from 
bright stars. Iso. plates are not necessary for 
ordinary work. A series of articles on this 
subject appeared in the “E.M.” during 1919, 
and they will shortly be reprinted in book 
form. I shall be pleased to help “ E. A. S.” 
further if he will write me privately., 


H. H. Waters. 
Rivermead, Durham Road, Harrow. 
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QUERIES. © 


a e 


- [250..—HAIR COMBS.—How are the ordin- 
ary hair, combs made from celluloid?— 
Hopetul 


[251...THE TIDES.—What is the present- 
day theory of the oceans’ tides, and what pub- 
lication would give the times of high tides for 
places in different Longitudes and Latitudes 
north and south of the Equator, or from which 
the same could be deduced ?—Nine Locks. 


{252.—-AN ANOMALY.—Observing in a 
clear sky on October 23, from 7h. 30m. to 
Th. 45m., I was able to keep A Geminorum, 
which, according to the N.A. list, was due to 
undergo occultation from 7h. 33m. to 7h. 35m., 
in view throughout. The star was quite easy 
with a 33-in. refractor, power 100, and I esti- 
mated that it made its closest approach to the 
lunar limb—between Goldschmidt and Anaxa- 
goras—at about Th. 35m., the separation being 
then about 10 in. It passed below the northern 
end of the terminator at Th. 40m. Can Mr. 
Hollis say if this anomaly can be explained by 
the difference in position between Greenwich 
and my station? My co-ordinates are approxi- 
519° 35 N., Longitude 
0° 25’ E.?—A. W. Vince. 

[253.]-—BROWN HAIR-DYE. — Can any 
reader tell me of any brown hair-dye that will 
not disappear by the end of the week, but can 
be relied on for at least a month? The only 
one I have ever known that was really any 
good was a German dye, and was so effectual 
that, at the end of three months, it was only 
possible to detect that the hair was dyed by 


parting it in order to see the new hair grow- | 
ing from the scalp. This was black; I require 
is provided  brown.—H. M. Waterworth. 


But if 


lengths in practice, he should read Commander 
Ainslie’s treatise on the subject, in letters to 


Nov. 4, 1921. 


[254.—DATES AND LINES.—Would Mr. 
Hollis answer the follawing two questions? 
Question I.—I want the last four, five, or six 
Jates that the Sun and Earth were in a line, 
That is, if a line from the constellation of 
Hercules were drawn right through the centre 
of the Sun and Earth. Question IL—If a line 
be drawn from the centre of the Sun to Her- 
cules, where woyld it intersect the orbit of 
the Earth in relation to summer and winter ?— 
G. E. J., Ipswich. 


{255.—R ANCID BUTTER—HOW TO 
SWEETEN?—I have several cases of butter 
which have turned rancid, and I shall be very 
glad indeed if you will kindly inform me how 
I can sweeten them.—J. Thomas. 


[256.}-PRIMUS BURNERS.—What are the 
acids used for decarbonising Primus wickles 
stove burners ?—O. H. 


[257.} -PHOTOMETER.—Could any reader: | 
give me particulars of how to make up a 
photometer for workshop use?—P., Hull. 


[258.}++THE CEPHEIDS.-—I have seen in 
your columns frequent reference to star 
groups known as Cepheids, wherein individual 
stars are variable, the period of variation 
enabling astronomers to determine their dis- 
tance from us. Will one of your contributors: 
give a concise explanation upon what prin- 
ciple this distance is determined? In his letter 
(98) reference is made by Mr. Hollis to the |. 
Cepheid variables as supplying evidence as to |- 
the age of the Earth. ; 
ciple is this determined? Also, what is the 
meaning of “spectroscopic parallax,” or how F 
is distance determined use of the spectro- 
scope ?—E. P. 


{[259.}-DYEING FURS.—I have a number 
of rabbit skins which have been home cured by 
means of a solution of alum, salt, and ealt- |< 
petre. Can anyone tell me how to dye them, } - 
preferably black, so that they may be used as 
coat collars, muffs, etc.? The process to be 
suitable for carrying out at home. Would the 
ordinary advertised household dyes be of any 
use ?—Mrs. G. Hope. 


[260.}-EMBROIDERY TRANSFERS.— 
Embroidery designs as sold can be transferred 
on to material by laying face downwards and 
pressing with heated flat-iron. I wish to do 
my own designs in this manner. Can anyone 
tell me what mixture is used for drawing the 


design on the. paper, either how it is made, or |: 


where it can be obtained ?—Mrs. G. Hope. 
—_—_———_~=D 6 O 


ANSWERS TO CORRESPONDENTS | 


The following are the initials, etc., of letters to 
hand up to Tuesday, 3 p.m:, November 1, and w 
acknowledged elsewhere :— i 


Steam—T. Tamblyn Watts—C. Heel—Delta S.— } 
, J. C.—Burglar Alarm—White—Steamer—Yokel- 7 
H. W.—R. J. C. 9.—Dr. A. Woolsey Blacklock. 


J. K. S—Yes. " 
S. HAMPTON.—Thanks, mo. 


H. A S.—Such inguence of the Moon, in our opinion, 
is—moonshine ! . 


B. Jounson.—Inquire at the Institute of Marine 
Engineers, The ‘Minories, Tower Hill. 

STBNCIL.—Don’t let your plates get bagged. Cut 
them on a lump of lead with a graver. 


J. P. R—Must look up back volumes. All that can 
be said about the divining rod has been said m 
them. 


TALISMAN.—Bad education and worse custom, we 
suppose. Why do such people talk about, en- 
joying ill-health” or their “bad success! 


T. T.—Go to Baker's, 944, High Holborn, W.C. 
They will probably fit you out with a good second: 
hand telescope, and in any case give you the best 
advice. 


STEBAM.—Both proofs are identical! In the equation 
the left-hand number represents the difference 
between the two areas, and the right gives its 
physical meaning. l l 

OBSERVER.—Thanks, but it is known that rats will 
suckle moles. The late Frank Buckland gave an 
instance which we mentioned om page 287 of ow 
issue of May 30, 1879. 3 

JuMBO.—Owing to the rough surface of the piston 
rod, probably, it is constantly tearing the jacket 
out. Take the rod out. skim it over on the lathe, 
or draw-file it smooth. 

R. J. C. S.—The sentence as you send it does not 
read tho same backwards and forwarda; but the 
rendering is probably ‘* Delicately following her 
sweet odour the mule makes signals to his love. 

T. R. S.—The name of the charcoal-burner who 
picked up the body of William Rufus and took it 
on his cart to Winchester was Purkess. His name 
is still to be met with in his native village 
Minestead. os 

F. A. TREVILLIAN.—If your grandfather was bom 
since August, 1836, you can get a copy of his birth ; 
certificate at Somerset House; if before, you ¥ 
have to search for it in the register of the parish 
at the chirch\in Wwhich he wae christened. 
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: WERSER.—The word ‘‘ supplication’ is one of the 
| many that have entirely changed their original 
meaning. The Romans meant by it a thanksgiving 
for a signal yictory. See Livy, lil., 63: “ His rebus 
gestis, supplicatio a senatu decreta est—Cesar.”’ 
We use it for a begging or entreating appeal. 


-i Tu AVTEN.—In the long Latin Grace at St. John’s 
-i College, Cambridge, the Jast clause used to be 
_| “Tu atem miserere moi Domine, Amen.” It was 
‘ not unusual when a scholar read it slowly for the 
senior Fellow to whisper “ Tu autem! ’’—i.e., ‘‘ skip 

| all the test and give us only the last sentence.” 


|, Prwun—It would take a page to answer all your 
:, questions, Briefly, raised beaches are beaches 
lying above the present reach of the tides, show- 
.' ing that In nearly every case the relative levels 
~' of land and sea have altered. For the different 
' causes and illustrations of their operation you must 

.i look up the standard geological works. 


_. Dispors.—-There are several derivations of the origin 
' of tho name of the Isle of Wight, about whioh 
` even Vectensians themselves differ. Perhaps the 

-' most probable one that is so called from Wrhtgar, 

the great grandson of King Cerdic, who conquered 

` tho island; or from the Gytas or Gu Gwythii, the 
inhabitants of the Gwyth, or channel island. 


.' [poN—We/have no control over the disposition of 
~ our correspondents to reply privately, and, except 
in certain very few cases, we discourage appeals 
to them to do so In not a few instances com- 
pliance has been followed by unreasonable demands 
-. on the time of kindly helpers by persons seeking 
n. @lely their own private advantage. 


 Worrip—We expect the doctor said an ulcer in 

: the duodenum. As you improved under his care 
you should continue his treatment. Diet is un- 
doubtedly an important consideration, and you 
might get and read with advantage the little book 
recommended by a correspondent in Reply 197, 
p. 148, ef our issue of October 14, and again men- 
tioned in our * Scientific News ” this week. 


i 
i Aurtrupg.—Certainly Try it. Hold a common cedar 


2 ee Ne a 
a aia Sea te 


pencil a quarter of an inch in diameter at arm’s 
length from your eye and you will find it covers, 
:. say, the end of a shed or small house 300 yards 
© distant. Remove the pencil and look at the ob- 
ject, and probably, if it is the first time of trial, 
' yo will say it is impossible that your intellectual 
A judgment has been forestalled by your mental 
‘sensation of apparent size. 


n €. S H—Among his contemporaries, or, at any 
i those of the writer, whoever he was, the 


i 


S 


O kissing of one's own hand was probably expressive 
2 of the adoration of the Sun, or Moon, or some 
7 other ve natural -object. That was pro- 
-bably the offence referred to in Job xxxi.: “If I 
i ... have, or my mouth had, kissed my hand, 
7 this also were an iniquity,” etec., ete. 


Axcw.—Coincidences of the sort you want us to fill 
up a column with are, in our opinion, just coin- 
admes and nothing more. We might as well 
announce as “startling proofs of pre-intimation 
the fact that the cross of St. Paul’s is 356 feet 
above the pavement, and if we deduct from that 

i>. the height of the Monument, which is 202 feet, we 

have 164 left. which, if multiplied by 12, which 
is the number of the months of the year, will 
give 1648, the date of the year of the Chartist 


i 

| 

| ADVERTISEMENT RATES. 

| For Exchange. For Sale. Wanted. 


Addresses. Situations. 


| The Charge for Advertisements inserted under any of 
, the above headings is 1s. for the first 16 words, and 6d, for 
each succeeding eight words, which must be prepaid. 


E For Exchange. ; 
4 The Reputation Firm Exchange or Buy Any 
; thing Optical. Write or call.—BroapHuRs?, CLARE- 
| sou anD Co., 68, Farringdon Road, E.C.1 

| Clarkson's, 338, High Holborn. Second-hand 
i tkal Mart. Make, Buy Beil, Exchange First 
class Optical Instrumente. 

Witts, Opticians, 3, Buckingham Palace 
Roi, 6,.W.1, Buy, Sell, and Exchange Optical In- 
ttruments. Particulars on application. 


For Sale. 


Reflecting Telescopes, Mirrors, Silvered hy 
aew method. More light and  durability.—@ 
Civ, Manse, Walpole, Halesworth. | 
Baker's September Second-hand List contains 
about 2,500 Optical, Scientific, and Photographic 
Instruments.—244, High Holborn, London. 

@-Page Book about Herbs and How to Use 
Them, 2d.—TRIMNELL, The Herbalist, 144, Richmond 
Road, Cardiff. 


Killing Attachments, with Vices for Lathes.— 
Cn WHEELER MANUPACTURING CO., LID., Trench 
Coming, Wellington, Salen. 


Blattis is the only absolutely efficient remedy 
for exterminating cockroaches and blackbeetles. The 


Raltor recommends it. 1s. 9d., 3s., or 5s. 6d. per 
erh free, from HOWARTHS, 471, Crooksmoor, 


Silent Keyless Clock. English make; simplicity : 
pcability ; noiseless; no keys to lose, no springs to 
è ; driving force constant! no oil required. Price 

= lt. Luminous dial and hands 10s. 6d. extra.— 

N, %-28, Holborn Viaduct, London, E.C.1. 
"Phone, Holborn 2798. 


l 
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“illustrated, price 7s. 6d.—StT. BRIDE's, Booksellers, 


Waltham Watohes.—Special offer (Gent.’s size). 
** Peer,” 17-jJewel, adjusted, gold 9-ct., demi, £16 10s. 
(listed £22); “Riverside,” non-magnetic, gqld-filled,. 
2 yéare’ guarantee, hunting, £17 2s. 6d. (listed 
£29); “ Vanguard,” 18 size, 21-jewel, gold 9-ct., 
hunting, £24 6s. (listed £36). All perfect condition. 
List of other bargains and regular detailed list post 
free on application. Waltham Watches repaired by 
trained staff.—Apply, DENNISON’S, 26-28, Holborn 
Viaduct, E.C.1. "Phone, Holborn 2793. 


Zonise@ Tablets reduce your handicap in the 
pursuit of wealth, knowledge, fame, or pleasure 
by increasing vitality, physical fitness, functional 
activity, powers of concentration, mental clarity, 
and immunity from disease Special remedies for 
all ailments. You can be young at fifty, healthy 
and vigorous at seventy, hale and hearty at eighty, 
by taking these nature preparations. Month's sup- 
ply, 39. 6d., 6s. 6d., and 12s. 6d.—LABORATORY, 62, 
Newport Street, Bolton. 


Telescopes, equatorial adjustments, silvering, 
figuring mirrors, 2nd ed., cloth, 8vo., 6s. 6d.—BANKS, 
62, Newport Street, Bolton. 


Microscopes, Accessories, anā Splendia 
SLIDES for Sale.—CLARKE AND Pacs, 28, Thavies Inn 
Holborn Circus, E.C.1. ° 


Books! Technical, Scientific, all subjects 
1,000,000 in stock. Second-hand and new; lowest 
prices; approval. Catalogue 401 free.—Below. 


Books Bought. Best 
121-125, Charing Cross Road, 


Australian Opals.—Direct from Australia. Rare 
“ Black ” Opals, beautifully intermingled red, blue 
green colouring. Descriptive price-lists free.: Corre 
spondence invited. World-wide connection.—NORMAN 
SBWARD, *“ Optical House.” Melbourne, Australia 


Unmounted Microscopic Objects.—Grand selec- 
tion, Radiolurici, Diatoms, Algse, Zoophytes, Cry- 
stals, Foraminifera.—Suaaett, 16, Williamson Lane, 
Droylsden. 

For a Clean Shave your razor requires a perfect 
edge. ‘‘ Superedge,” a scientific preparation, puts a 
superior edge on the dulest razor. Post free, 8d.— 
HaRDWICK, 6, Eland Street, Stanningley, Leeds. 


Worth Reading.—" Watt and the Steam Age,” 


prices given.—FOYLE8 
ondon. 


Fleet Street, London. 


Free.—Pocket Rubber Stamp of your name and 
address; also particulars of money-making spare- 
pme work.—Agency Dept., RICHFORD’s, Snow Hill, 

ndon. 


£2 Weekly.—Spare-time, Pleasant Homework 
Registered Sample (approval), 1s. 6d.—GLEAVES,/ 
11/67, Mawbey Street, London, S.W.8 


Analytical Balance, by Philip Harris, glazed 
mahogany case, agate all points, elevating gear, 
caso weight $ m/g. to 50 g. and rider, all perfect 
condition, £7 10s. Approval.—MILES BROS., Market 
Place, Wednesbury. 2 


D. J. Smith and Co., Ltda., 58, Compton Street. 
E.C., make all kinds of spare parts and carry out 
all classes of motor and engineering work repairs.’ 


Opportunities Lost are Never Regained—We 
are for one month cutting the price of our 3}-in. 
centre 3 ft. gap-bed Screw-cutting Lathe from 
£22 10s. and £19 10s. to £14 10s. and £12 10s., or 
we will supply you with a complete set of machined 
castings for you to build-your own lathe without 
the aid of any machinery. We adyertised Lathes 
in THE ENGLISH MECHANIC 25 years ago. Don’t miss 
this opportunity. Send two stamps for booklet, in 
which we tell you all about it.—S. HOLMES AND Co., 
Engineers, Bradford. 


Microscopy.—For sale, Abbe Pattern Subs. Con- 
denser, mounted, bull’s-eye, 23-in., Hearson vacuum 
emb. bath, section knife in case, hone, 10-in. blue 
water stone, 4-sided strop.—'‘P. C. A.” ENGLISH 
MECHANIC Office, 1, Arundel Street, Strand, W.C.2. 


Heat has Weight, is subject to centrifugal force, 
is thrown to the surface of the Earth at the Equator, 
hence the doldrums, which is an ascending air, not 
a calm as is naturally supposed. Post 6d.—100, 
Bishops Road, Fulham. 


Umuswantwon.—Astounding offer. Lever Self- 
filling Safety Fount Pens, gold nibs, to clear, 6s. 3d.. 
post free. State point required.—ScorT, 18c, Endwell 
Road, London, S.E.4. 


Achromatic Refractor, § 8-16 dia., 6-class, 
large finder, steadying rods, mahogany stand, terres- 
trial eyepiece, by Cutts and Sutton, £16 10s., or 
exchange for good lathe.—SHARPLES, 6, Peter Street, 
Dairyfield, Blackburn. 


Up-to-date Books on Sight Testing, Refraction, 
Ophthakmoscopy, Skiametry, Lanses, Frame Fitting, 
Physics, Mathematics All books equal to new, some 
unobtainable. List, 2d. stamp.—PRETTY, Refrac- 
tionist, 133, Queen’s Road, Halifax. 


6-ft. Lathe Screw, overhead motion, tack. pinion, 
balance wheel, slide rest. Stamp.—Price, Walface, 
Hilltop, West Bromwich. - 


Special Microscopical Slide, transverse section 
through leaf bud of ash. A beautiful and interestin:: 
object. Post free, 1s. 83d.—DARLASTON, 31, Freer Road, 
Birchfield, Birmingham. 


Photomicrography.—Photomicrographs of cus- 
tomer’s own preparations, any subject, from 2s. 6d. 
Lantern slides, 1s. Bromide Enlargements from ‘Is. 
Colour Photography also undertaken. Write for par- 
co and specimen print.—Cook, 133, Ella Strect. 

ull. 


Write for photo and particulars. 
We guarantee these telescopes to be of high-clase 


stroke, 7s. 6d.: 8-in., 10s. 6d. 
ing extra. 


square thread, split nuts. 


jects. 


Newtonian Telescopes, 6}-in., complete, £27 10s. 
5}4in., £16 16s. 


work and finish. Cheapest and best. Save middle 


profits. —IRVING. 


Telescope Parts.—We can supply you with any- 


thing. Standard Eyepieces, 14s. 6d.; Star Finders. 
with supports, 25s. 6d. 
—IRVING, 135, High Street, Teddington. 


Call and see our instruments. | 


steel castings, 24-in. 
Square-webbed; turn- 


Crankshafts, malleable 


AIl sizes.—Below. 
Bench Tool Grinders, flat belt, adjustable rests. 


2 corundum wheels, bronze bearings, 35s., canr. paid. 
—Below. 


Leadscrews for Lathes, any pitch or length; 
Accuracy guaranteed. 
State requirements.—Below., 


A Customer writes from Manchester :—" Allow 


me to express my appreciation of the splendid work 


you have done for me. Being a toolmaker, I know 


a good job when I see one,”—PRIORY ENGINEERING 


Works, Adelaide Crossing, St. Denys, Hants. 


Microscopical Slides.—Large variety, all sub- 
Highest quality, low prices. List free.— 
Below. 

Radium, Slide.—Perpetually scintillating. Won- 
derful and fascinating. Price unprecedented, 3s. 9d. 
—GRAY, 40, Grange Road, Lewes. 


Synchronome Electric Pendulum for. driving 


any number of Dials, im handsome case, good order, 


shown working, 30s.—7, Queen's Square, Finsbury 


Avenue, Eldon Street, E.C. 


Linesman’s Detector Galvanometer, 


instrument, by Sykes, in brass case and leather car- 


rier, 273. 6d.—Aibove. 


Nernst Projector Lamp, complete, with stand 
and spare filaments, 12s. 6d.—Above. 

Machinery for Sale.—] 30-in. Queen City Shaper. 
supplied by A. Herbert, £250; 1 20-in. Kelly, £100; 
1 16-+in. Kelly, £80. 


1 2-§pindle Sensitive Drill, Jones-Shipman, £15; 


a| ditto, £15; 1 Draw Cut Hack Saw Muchine, £157 


1 Hack Saw, £7; 1 ditto, £5; Vices, 3im., £1 each: 
Vices, 4-In., £1 5s. each; 2 Brown and Ward Milling 
Machines, back geared, £35 each: 1 Bilton Milling 
Machine, back geared, £60 each; 3 Precision Milling 
Machines, back geared, £30 each; a number of Back- 
geared Drills, from £20-£35 each; 1 Selson 5-in. 
Screw-cutting Lathe, complete set of gears,’ €25: 
1 Hather Tool Room Lathe, 7-in. centre, complete 
equipment, £75. 

Surplus Machinery Stores, Colleze Street, York 
Road, Lambeth, S.E. 

Send £1 for the Best. Breast Drilling Machine in 
the World to-day, with 3jaw chuck, bore 0 to } in., 
double geared, brand new.—BUTLER, Littleover, 
Derby. 

Send £3 5s. for the Best 6-in. Engineer's Self- 
centring Scroll Chuck in the World. brand new, with 
6 jaws and key, fit any lathe.—BUTLER, Littleover. 
Derby. 

Madison for Gas Engines, workshop type, Modei 
Petrol Motors and Castings.—List, 3 stamps, Little- 
over Aerials, Derby. 


Swift Binocular Outfit (in cabinet), 5 oculars: 
objectives 2-in., l-in., 3-in., din., double mosepiece - 
stand condenser, Zeiss condenser ia fixed understage.. 
movable stage on concentric revolving stage. 
polariser, analyser, live cage, with interesting slides. 
cost £2, ideal for pond life study, condition oxcel-- 
lent, genuine bargain, complete, £19.—ANDREWS. 
113, Altenburg Gardens, S.W.11. 

Home Cinematographs and Films.—S aa- 
tions, illustrations, and {Ists free.—Address, FORD’S 
(Dept. 16), 13, Red Lion Square, London, W.C.1. 


Brew Your Own Beer.—Mild or Bitter (intox.). 
Cost 2s. for 43 gallons. Instructions by Brewer, 
ls. 34.—J. LONGDEN, Walton House, Harrison Street. 
Manchester. 

-S Sextel " indicates Sex of Eggs, Birds, Animais. 
etc. Price Is. d, post free.—PARKES, Sutherland 
Place, Wolverhampton 

For Sale.—Secret and goodwill of Tonic Razor 
Paste. A money-making preparation. Highest offer 
over £400.—'‘ Inventor,” 8, Lovell Road, Leeds. 

For Sale, in excellent condition, Bound Volumes 
of THE ENGLISH \MECHANIC, Nos, XX11.-XLVIM. (1876- 
1889).—Apply, Miss A. E. Evans, 8, Fleet Street. 


Platinum Scrap, Wanted, £17 oz. Settlement day 
received.—Harris and Co., 15. Gt. Chapel Street, 
Oxford Street, W.1. Phone, Regent 1791. 


Vols. I, and VI., ENGLISH MECHANIC, complete, 
cloth bindings. What offers?—“ W.,” 8, Redcliffe 
Square, Earl’s Court. 

Save Money by getting your Wireless Apparatus 
direct. Illustrated lists, two statis ELECTRICAL 
SUPPLY STORES, 5, Skincoat Moor Road, King Cross, 
Halifax. 

Astronomical Telescopes.—Send for reduced list. 
Also new Microscope bargain list. 4-in. Refractor 
Telescope by first-class maker, battery of eyepieces, 
etc., on heavy tripod stand, £34 103.—MACKETT, Op- 
tician, Tunbridge Wells. 


Blades, Gillette style, 3 doz. (2 unsurpassable extra 
quality, 1 best), 4s. 6d., free.—BEEPEE, 39, Southgate, 
Wakefield. 


Leitz High Power Binocular, pair of oculars. 
triple nosepiece, for sale, as new.—CLARKE and PAQE, 
23, Thavies Inn, Holborn Circus, E.C.1. 

Leitz Student’s Microscope, non-inclining, 2 
oculars, objectives 3, 7, case, £6; Polbsriscope, 40s. ; 
Swift Mechanical Stage, £4 10s.—Below. 

Sledge Microtome, as new, £5: $!-in. Grecorian 
Telescope, (50s.; 4)-in. (Metal Spec alum, 208 „= 
BROWNING. 37,_Southampton(Street, W.C.2. 


62 x 31 Stereoscopic Folding Hand or 
STAND CAMERA, tack focussing, double extension, 
fitted pr. Wunsche rapid aplanats f/8, iris, ad- 


justable speed roller blind shutter 1-15 to 1-90: 


and time, 3 double slides, £6 15s. 

Student’s Microscope, on horseshoe inclin- 
able foot, rack coarse and screw fine focussing, 
draw-tube, 2 eyepieces, objectives 2 and 3, 
complete in case, £7 7s. y 

2} x 31 Watch-pocket Carbine Boll-film 
CAMERA, reversible view-finder, focussing adjust- 
ment, rising front, fitted Cooke Series II. f/4.5 
anastigmat, Lukos II. shutter, adjustable 
speeds, in fine order. £10 10s., a. bargain. 

Pr. 8x Telestereos Prism Binoculars, 
central screw and eyepiece focussing, 27 mm. 
O.G., bending bar and case, £4 7s, 6d. 

Verascope 45 x 107 mm. Stereoscopic 
CAMERA, R.R. lenses, time and inst. shutter, 
automatic changing bed for 12 plates, a bar- 
gain, £6 68. 

Tourist 3-draw Portable Telescope, 2-in, 
O.G. oxidised tubes, pancratic eyepiece, 
25x to 40x sling caps, and straps, £6 6s. 

1.pl. Lancaster's Plano Reflex, rack focus- 
sing, full-size finder, reversing back, adjustable 
focal-plane shutter to 1-1000 sec. and time, 
Busch Detective aplanat //6.6 lens, iris, 1 
double slide, Reicke adapter, and 6 envelopes, 


£7 15s., a bargain. 
Pr. 16% Neo-Fulvue Prism Binoculars, 
eyepiece focussing, bending bar, complete, 


leather case, £9 15s. 

4-draw Pocket Telescope, morocco-covered 
body, enamelled tubes, ‘13-in. O.G., complete 
sling-caps and straps, £2 15s., in fine order. 
Microscope, inclinable stand on horseshoe 
foot, rack and pinion focussing, eyepiece, }-in. 
dividing objective into }-in. and 1 in., bull’s-eyq 
condenser, and mahogany case, 428. _ 

i-pl. Thornton-Pickard Pocket Imperial 
CAMERA, focussing, reversible view-finder, Aldis' 
{/7.7 anastigmat lens in speeded time and inst. 
shutter, and 6 single metal slides, £4 18s. 6d. 
Matthew’s Microscope, inclinable, rack 
coarse and micrometer screw fine focussing, 
mechanical stage, substage, condenser, 2 eye- 
pieces, objs., l-in., 3-in., and }-in., and case, 
£7 128. 6d. l 


*Phone, 
CITY 6981. 


Testimonials continue to arrive from all parts 


of the world. <A list of testimonials can be had, 
post free, upon request. Latest testimonial re 3-in. 
Premier Telescope, “£27 10s. The most wonderful 
value on ithe market. 


“The Premier Telescope arrived safely yester- 
day, and I am much pleased with it. I tested it last 
night on ‘Mizar and other objects, and this morning 
on a small sunspot, and found it most satisfactory. 
You are to be congratulated on turning out an 
instrument so good both optically and mechanically 


at so moderate a price.—Sir J. A. B., K.C.B., F.R.S., 
Edinburgh, October 21, 


Tringdon Road, London, .C.1. 


Testimonial re our 16x, Prismatic Binocular, | 


£8 5s. The cheapest ever offered to the public. “I 


thank you for sending me the 16x Prismatic, with 


which I am very pleased. Cheque enclosed.—Dr. 
E. H., nr. Hull, October 28, 1921.’-—Tio BROADHURST, 
CLARKSON, and Co., Telescope House, E.C.1. 

Transit Instruments!—Small Portable Transit 
Instrument, by Horne and Thornwaite, in box, 30s. ; 
jin. Bates Transit Instrument, lamp, striding level, 
and box, £6 6s.; 2%in., in 2 cases, £17 10s. All bar- 
wains.—BROADHURST, CLARKSON, and Co., 68, Farring- 
don Road, E.C.1. i 

Artificial Horizon, in box, 10s.; ditto, with ad- 
justing screws, in mahogany case, 15s.—BROADHURST, 
CLARKSON, and Co. , 

Troughton and Simms’ Position Micrometer, 
complete in case, £6 5s.;-Comet Eyepiece, Watson, 
35s.—BROADİURST, CLARKSON, and Co., London, E.C.1. 

Browning Large Day Eyepiece and Extra High 
Power Lens, 42s.; also Sun Diagonal, in box, 42s.— 
BROADHURST, CLARKSON, and Co. 

Odd Lot Dark Glass Heads for Astronomical 
Eyepieces, 1s. 6d. each to clear.—Broapuurst, 
CLARKSON, and Co., 63, Farringdon Road, E.C.1. 

Microscope Slide Cabinets, mahogany. to hold 
72. 7s. 6d., post free; to hold 36, 4s. 6d. cach.— 
BROADHURST, CLARKSON, and Co. . 

Microscope Objectives, special low powers, 3-in., 
8-in., 1}-in., and 23-in., 25s. cach, in box, post free — 
Below. 

Beck London Model Microscope, Intet model. 
2-speed, fine adjustment, ?-in., }-in., 1/12-in., nose- 
piece. Abbe, and case, €18 10s., as new.—BROADHURST, 
CLARKSON, and Co., London. for bargains. 

Astronomical Eyepieces, 10s, Gd. and 12s. 6d.: 
or our New Standard, 16s. 6d. and 21s.—BROADHURST, 
CLARKSON, and Co., 63, Farringdon Road, London, 
E.C.1. 

Good 3-m. Slide Rest, 13 Telescope, Surplus 
Tools, Materials.—BLOOMFIELD, 11, Stanmer Park 
Road ’ Brigh ton . 


- - 
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1921."—To ‘BROADHURST, 
CLARKSON, and Co., The Telescope Experts, 63, Dar- 


screws to centre, l-im., 4 
' gion) 
mounted with isis diaphragm, 


Pr.’ Quick-focus Powerful FPield-glasses, 
Screw focussing, and case, 21s. 


Set White Metal Drawing Instruments, jn 
pocket case, comprising 6-in. compass and all 
interchangeable parts, 5-in. dividers, with fine 
adjustment, spring bow compass, drawing pen, 
all needle points, and double knee joints, as 
brand new, £3 5s. : 

Pr. 8x Carl Zeiss Telact Prism Binocu- 
LARS, eyepiece focussing, bending bar, and solid- 
leather case, £8, in fine order. 

Ross 3-draw Portable Telescope, leather- 
covered body, oxidised tubes, sunshade, 23-in. 
0.G., complete, leather case, £6 6s. S 


HAVE YOU HAD A 
COPY OF OUR 
LATEST BARGAIN LIST? 


SEND P.C. FOR ONE. 


Thornton-Pickard Aero Camera, focal- 
plane shutter, quick wind, self capping, taking 
12 pictures on No. 2 Brownie spool, complete 
antinous release and travelling case, 16s. 6d. 


Swift Microscope, * Discovery,” tripod 
pattern, inclinable stand, rack coarse and 
micrometer screw fine focussing, draw-tube, 
double nosepiece, Wright's finder on stage, Abbe 
condenser, 2 eyepieces, objectives 3-in., }in., 
and 1-12-in. Leitz oil immersion, N.Ap. 1.30, 
ane mahogany case, £18 10s., in fine con- 
ition. | | 


90-94, FLEET STREET. 


W. Watson and Sons, Ltd., offer the following 
Microscopes of their own make which they have 
taken in exchange. Both instruments are in perfect 
condition, having been thoroughly overhauled and 
adjusted, and at prices quoted are exceedingly 
cheap :— 

Watson and Sons’ “ Praxis” Microscope, with 
rack and pinion coarse adjustment, lever fine adjust- 


ment, compound nackwork substage with centring 


screws, 2% eyepieces, ĝ-in. and }-in. parachromatic 
objectives Abbe illuminator with iris diaphragm, 
double nosepiece, complete in mahogany case, price 
£19. 


Holos “ Fram” Microscope, by Watson and 


Sons, having rackwork coarse adjustment, horizontal 


lever fine adjustment, mechanical movements to 
stage, compound substage and rackwork to focus, 
4-in., and 1/12-in. (oil immer- 
objectives, Abbe illuminator, completely 
triple nosepiece, 


mahogany case, price £25. 


A Complete List of Secondtfand Microscopes, 
Accessories, etc., has just been published, and will 
ve ae post free on application.—313, High Holborn, 


Books for Sale. Prices include postage or car- 
riage. “Tho Development of Birmingham,” by Wil 
liam Haywood, F.R.I.B.A., first edition, 7s. 6d. “ The 
* Presto’ Shift of Hours Worked Calculating Card,” 
ls. * Italian Sea Power,” by Archibald Hurd, 1s. 
‘ Aeroplane Construction,! by Sydney Gamme, 5s. 
“T.N.T. and All About It,” by G. Carlton Smith, 
B.S., 3s. ‘*Inhabited House Duty and the Laws 
Thereon,’’ by W. E. Snelling, 103. ‘* Zooms and Spins,” 
by “ Rafbird,” 2s. 6d. “ The Origin of the Forms of 
the Earth and Planets,” in French, by M. Emile 
Relot, 10s. 
Darwin, F.R S., 6s. “The Law of Checkweighing,” 
by J. H. Coekburn, 53. ‘ Factory Management 
Wastes,” by James F. Whiteford, 5s. “The 
Housing Problem: Its Growth, Legislation, and 
Procedure,” by John J. Clark, M.A., F.S.S., 15s, 
“ Aviation,” by Benjamin M. Carmina. 6s. ‘‘ Domes- 
tic Architecture in Australia,” with 47 plates, 10s. 
“ Electrical and Other Engineering Contracts,” by 
W. 5. Kennedy, LL.B., Barrister-at-Law, 6s. ‘' Coal 
Mining and the Coal Miner,” by H. F. Bulman, with 
nany illustrations, 334 pp., 10s. “ Metals in Air- 
craft Construction, by Wilfred Hauby, 3s. ‘ Man 
and His Buildings,” by T. S. Atlee, A-R.ILB.A., a 
plea for the revival of the Guild spirit of the past. 
33. 6d. ‘* Victoma History of the Counties of 
England: Parte 1 and 3, Herts,” 10s. “ Air Screws 
in Theory and Experiment,” by A Fage, £1. “ The 
Motor Manual,” 23rd edition, 3s. ‘‘ The Efficiency of 
Pumps and. Ejectors,” by E. C. Bowden Smith, 10s. 
“ British Standard Forms of Notched Bar Test. 
Pieces.” 1s. “ A Second Course in Mathematics for 
Technical Students,” by P Haler and A.:.M. 


“Spring Time Essays,” by Sir Francis] 


Very Powerful 3-draw. Telescope, 1}-in. 
O.G., morocco-covered body, enamelled tubes, 
sunshade, sling caps and strap, new condition, 
£2 15s. 

Student’s Microscope, 
slip tube coarse and micrometer screw fine 
focussing, eyepiece, 1 in. and $-in. objectives, 
and case, £4 10s. 

Pr. 33x Dacol Opera Prismatic Binocn- 
LARS, central screw eyepiece focussing, bending 
bar, and solid morocco leather case, brand 
new, £3 15s., a bargain. . 

Vest-pocket Kodak 
meniscus achromatic lens, iris diaphragm, ad- 
justable speeded shutter, time and bulb 
exposures, autographic back, and leather case, 
also Kodak daylight developing-tank, making 


on horseshoe stand, 


Roll-film Camera, 


darkroom unnecessary, complete, 45s., in fine 
condition. 
Leitz Microsope, Stand IV., on hore 


Shoe stand, rack and pinion focussing, 4 eye- 
pieces, objectives Nos. 8 and 4, magnifications 
70x to 250x, in new condition, £7 7s. 

5 x 4 Focal-plane Camera, rising front, 
direct view-finder, adjustable speed focal-plane 
shutter to 1-1000 sec. and time, Goerz Celor 
f/4.8 lens in focussing mount, 
matic changing-box for 13 plates, £11. 

Pr, Field-glasses, 20-mile range, leather- 
covered -body, black enamelled finish, sorew 
focussing, complete, leather case, 298. 6d. . 

Zeiss Microsco e, Stand. IVa, inclinable 
horseshoe stand, rack coarse and micrometer 
screw fine focussing, rack and pinion and. swing- 
out substage, with rack and pinion oblique 
movement, Abbe and iris, double nose- 
piece, 2 eyepieces, one micrometer, objectives 
2-3, 1-6, and 1-1? oil immersion, and case, 
£29 10s.; a bargain. 

Telescope, 2-in. O.G., 
stand, complete eyepiece 
£3 78. 6d. 

Surveying Compass, 
ham, needle on agate, 2 


mounted on table- 
and mahogany case, 


by Ash, of Birming- 
folding sights, and $ 


spirit-levels, complete in maho an se 
£3 17s. 64. ms ia ae 
Beginner’s Microscope, inclinable stand, 


tack and pinion focussing, 2 dividing objec- 
tive, complete eyepiece, in good order, 27s. 6d. 


E.C. 4. WIRES: “F 
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FLEET, LONDON.” 
Stuart, 4s. 6d. “ Model Aeroplaning,”® b 
Johnson, 10s. “ The Science of Ventilation and Open- 
air Treatment,’ 295 Pp., 3s. “Asphalte and Allied 
Substances,” by Herbert Abraham, 10s. “The 
Scientific Papers of Professor Bertram Hopkinson,” 
collected and arranged by Sir J. A. Ewing and Sir 
Joseph Larmor, 21s. . Ancient Scottish 
abbas tl > 18 plates of 
wers, ete., with full descriptio 4 2 
with 26 plates, fun Gia be we 


p 
119 illustrations, 
M. Dunk, 3s. “ Stella 
by Mrs. B. 


“A History of French Architecture from 
1661 to 1674,” by Sir Reginald Blomfield, R.A., 2 
200 pla £3 et eE d 


i . Grard, 10s. “ The 
Aggregation and Flow of Solids," by Sir George 
Hygiene we be peta ran 
; of “ Practica 
by Prof. Ayrton, F.R.S., over 300 illus- 
Sending. illus- 
“ Map Pro ons,” 
by A. R. Hinks, To edition, 79. bd. Pert 
“ Proceedings of the Geologists’ 
Association,” 26. “A Discussion on the Making of 
Reflecting, Surfaces at the Imperial College of Science 
and Technology,” 2s, 6d. The British Science Guild's 
Catalogue of British Scientific and Technical 
Books,’ 376 pages, 5s. ‘ The Blacksmith’s Pocket 
Book, by Tom Wormald, 4s. ‘Poems from 
ee BY arate Mallett, 2s. 6d. “The Chal- 
ean,” 1s.—STRAND New > 
Sand T SPAPER CO., 1, Arundel Street, 


“ Aeroplanes in Gusts,” by S. L. Walkden. 5s. 
“ Seasonakle Trades and Unemployment,” 5s. “A 
Living Wage,” by Philip Snowden,. M.P., 1s. “ Bri- 
tish Standard Specifications for Wall Plugs and 
Sockets,” 2s. 6d, “ Handy Insnrance Act and Wages 

u ; as Fuel for Locomotives,” 
8s. “ The Principles of Urban Traffic,” by H. W. 

tone, bs. “New Edition of the Russian Direc- 
tory,” over 500 pages, 4s. Ì 
Permanent Supplies,” 


“ Temporary and Semi- 
P by Major V. P. Smith, 2s. 6d. 

The Diary of a Free Kindergarten," Ss. 6d. “ Life 
of Nicholas Stone,” the sculptor, with many fine 
illustrations of his work, 10s. * Training for Young 
England,” 2s. ‘Modern Machine Shop Construc- 
tion, Equipment, and Management.” by Oscar E. 
Perrigo. new edition, 10s. ‘* Cours d’ Aérodynamique 
Pratique,” by A. Courquin and G. Serre, 5s. “ Prac- 
tical Aeroplane Construction,” by E. T Hill, 7s. 6d. 

The Transa>tions of the Institution of Engineers 
and Shipbuilders in Scotland” for December, 1s. 
s Domestic Funel Consumption,” by A. H. Barker. 
s. ° Transactions of the Institution of En ineers 
and Shipbuilders in Scotland for 1920,” 2s. “ Trans- 
actions “of the Society of Engineers for 1920,” 3s. 
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E AMERICAN TOOL-POST AND 
HOW TO MAKE IT. 

By OwEN LINLEy. 

The American tool-post has many ad- 


vantages for small work over the type 


fealy supplied with the small lathes made 


è 
4 


‘here, and which is known as the European 


model. The latter is a casting having a 


LA å : ‘ . 
central bolt, on which it can rotate, arid is 


„h 


s fitted with two set-screws for holding the 


ttool. In many cases, especially in short 
~work, the tool has to be at the left-hand 
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side of the post, and, therefore, it and the 


central bolt are exactly in the way of the 
operator. Two set-screws have to be 
tightened instead of one, and loose pieces 
ai packing have to be used if the tool is 


‘| not of the correct height. It will be seen 


that the American type is free from these 
defects. There is hardly any metal at the 
sides to obstruct the view of the work or 
get in the way of callipers. The need for 


_; loose packing is done away with, as the 
curved piece, sliding on the curved face of 


the collar, has the effect of raising or 
lowering the point of the tool as may be 


FIG. 1l. 


required. In addition to this, it does not 


„ distort the top plate of the slide, as the 


other type is inclined to do, and in most 


Aws a spanner can be done away with. 


Fig. 1 shows the post with -the ring 


, mscfion, so that its curved upper surface 
can be seen. 


If the reader decides to make 


A «me of these posts, the first thing to be done 


t 


isto make a drawing of a side view of the 


: top plate of the slide, if the lathe ís of 


_ the roand-bed type, and decide at what 


angle the slide is going to be used, as 


this will give the height of the collar. 


In other types of lathes the plate of the 
op slide is only about half an inch below 
the line of the centres, and this fact pre- 
vents this tool-post from being used, as 

te would be no room for the ring or 
‘ollar and the curved piece. In these 
cases the top slide can be removed, and 

lower end of the tool-post will enter 
the T-shaped slots of the saddle. Of course, 
the collar will have to be of a sufficient 
ght. to bring the curved piece up to the 
pe lee distance below the line of the 


q There is no real objection to this extra 
t, because it should be remembered 

at this type of tool-post is really most 
sutable for small work and does not hold 
tools Well if they have to project a long 


Fay from it. The collar could. if desired, 
made larger at the base than at the 
P, æ this would give it more stability. 
to the height of the collar, there is 

Si point to be considered, and that 

the at if it is desired to use holders of 


‘auld now 


ng or similar types, provision 
be made for them by keeping 
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the height of the collar low enough. These 
holders are much deeper than the steel of 
ordinary forged tools, and therefore 


cannot be used in some small lathes. The 


next thing to be considered is the width 
of the slot in the tool-post, as this should 
be slightly wider than anything that is 
to go in it, and this will decide the width 
of the body, as there should. be at least 
1-16th of an inch of metal each side the 
slot or opening. 

We now come to the making of the tool- 
post, and the collar should be a forging 
which any local smith could make, and he 
could also supply the material for the 
body, which need not be a forging, but 
only a piece of bar metal. Mild steel 
will do, but as the whole should 
be case -hardened it must not be 
Bessemer, as this is not suitable for 
the process and will often break 
up when hardened. The piece of 
metal for the body should be centred and 
countersunk, and then a cut taken over 
it. Before it is finished, if there is no 
arbor for turning the collar on, it can be 
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used for this purpose. The collar can be 
held in a self-centring chuck or on a 
faceplate, and the hole bored out slightly 
smaller than the size that the body has 
been turned up to. 3 

If the reader has a self-centring chuck 
with two pairs of jaws, the collar can be 
finished entirely in it, but, if not, the 
body can be used as an arbor for turn- 
ing it on. It should be made a driving 
fit in the hole that is bored in the collar, 
which can then be turned to the required 
size, and when the dimensions of this are 
given to the smith they should be about 
an eighth larger than the finished size. If 
the collar is of a fair depth, the hollow 
can be finished while it is in the chuck, 
but otherwise it may be best to do this 
last, after turning it, and by rechucking 
it. Y 

A templet can be made from a piece of 
sheet metal and the radius struck with a 
pair of dividers, and this templet can be 
used to turn the curve in the collar to. 
If the body has to be used as an arbor to 
turn the collar on, a cut should be taken 
over the former finally. so that the latter 
slips easily over it. The lower end can 
then be turned to fit the T-slot. It can 
then be finished with a smootk file anl 
the slot or opening marked. The best way 
to do this is as follows: Get a piece of 
sulphate of copper (blue stone), which can 
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be had at any druggists and is very use- 
ful in a workshop. Dip a lump of it in 
water and rub it on the work, and when 
the water dries there will be left a coat- 
ing of copper with a dull surface, and one 
which is very good for marking on, as 
it shows the lines so well. A scribing- 
block should then be set to the height of 
the centres, and, the body being put 
between them, a line is struck along each 
side of it, and from this line the slot can 


be set off. This should be done on both 


sides, and also drilled from each side, so 
that the holes meet in the middle. If 
the holes are drilled straight through from 
one side, they may run out when they come 
through the other ‘side. The piece of 
metal that forms the wall between the 
two holes can then be cut out with a chisel 
and the slot finished with a square file. 
The packing piece can be produced by 
filing, and the curved side should fit the 
curve of the collar, Fig. 2. The whole 
affair should then be case-hardened, and 
especially the lower end of the body where 
it fits the T-slot, or it will soon be pulled 


out of shape. 


If there is a local motor repairer near 
the best avay is to get him to put the 
varts in a pot with his other work, which 
he will do for a trifle. If the reader has 


to case-harden it himself and does nos 
care to go to the trouble of making a pot 
of stout sheet iron that will stand a red 
heat for some hours, the next best thing 
is to get, some yellow prussiate of potash. 
which is a poison and should be kept 
locked up. This should be pounded into 
a powder and put in a shallow tin, an! 
when the pieces are just red hot they 
should be rolled in it so that some of ıt 
melts and runs over them. They should 
then be put back in the fire to get hot ` 
again, and the process repeated, and the. 
oftener the better, say half a dozen times. 
The pieces should then be allowed to get 
cold, and all the burned potash washed off 
them, then made red hot again and 
quenched in a vessel (the larger the better) 
of clean cold water, and if this has some 
handfuls of salt in it, all the better. The 
parts should not be polished, but only 
rubbed over with clean oil. It should 
be made certain that the parts are really 
hard, by trying them with a fine file, and 
it they are not, it is possible that the 
vessel was not large enough, and they can 
be quenched again. The end of the set- 
screw should also be hardened. 

Fig. 3 is a dodge for doing away with 
a loose tommy, and is a piece of round 
steel 5-16 in. diameter and about 3 ins. 
long. At one end is a knurled head 
screwed on tight, and the other one goes 
en easy. This end is split with a hack- 
saw and opened slightly, so that the end 
will not work off. If. for any purpose, a 
longer tommy is required, it is easily re- 
moved. l 
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ELECTRIC TRACTION—A REVIEW.* 
By Frank J. SPRAGUE, _ 
(Member of the Franklin Institute.) 
(Continued from page 176.) 
THe Ricmvonp Roan. | 
In the capital of the old Confederacy a 
new one was assaulted, but this time it 
was one’of physical difficulties, adverse 
financial and operating conditions, and all 
the ills of a new and untried system. When 
my company took the contracts for roads 
at St. Joseph and Richmond we had little 
to show other than some blueprints, the 


machines sed on the elevated railroad 
experiments, and some crude machines 


used in connection with storage battery 

operation, ‘but confidence was strong, and 

the contracts were taken. under terms, 

price and guarantee easily placing them 

ordinarily in the ‘‘ knave or fool” class, 

especially in view of the unprepared state 
of the company to undertake a work of 
such magnitude. I have, however, always 
had an abiding faith in the necessity of 
backing one’s faith insa new development 
to the limit of one’s capacity, ‘and the need 
of this undertaking to break through the 
inertia of doubt and disbelief. 

The Richmond contract called for the 
completion in ninety days of the equip- 
ment. of a road having about twelve miles 
of track,’ at that time unlaid and with 

the route only provisionally determined ; 
the construction of a complete steam and 
electric central station plant of 375 h.p. 
capacity ; the construction of an overhead 
line ; and the furnishing of forty cars with 
eighty motors and all the appurtenances 
necessary for their operation. This was 
nearly as many motors 4s had been in- 
stalled on all the cars throughout the rest 
of the world. Thirty cars were to be 
operated at one time, and grades as steep 
as 8 per cent. were to be mounted. Finally, 
the payment was to be 110,000 dollars— 
‘if satisfactory.’” E : 

Fortunately for the future of electric 
railways, the difficulties ahead could not 
be foreseen, otherwise the contract might 
never have been closed. But dishearten- 
ing as these were, great as was the expense 
incurred, and grave as were the risks en- 
countered, they were justified by the re- 
sults, for the Richmond road, by common 


consent, stands as the prototype in.almost. 


every essential detail of the modern elec- 
tric trolley system, and its installation 
marked the real beginning of the great in- 
dustry of electric traction. 


The contract was made in May, 1887,- 


and shortly afterwards I was stricken with 
typhoid fever, leaving for the time being 
the burden on my two principal assistants, 
Lieut. Oscar T. Crosby, a West Point 
graduate, and Ensign S. Dana Green, of 
my own Alma Mater, the Naval Aca- 
demy, hoth of whom had resigned to enter 
the electrical field. : 

Although a hundred-and-one essential 
details were undetermined, during my ab- 
sence everything possible was done, and 
on my way back from a convalescent trip 
to the West J had the pleasure of seeing 
one of my trusted men, David Mason, start 
a car on the track at St. Joseph, and im- 


~ * Presented at a. meeting of the Franklin Institute 
and reproduced from the Journal thereof. 


reversible movement. 
were centred on the axles, and geared to 
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mediately afterwards I resumed general 
charge of the work. I had not yet seen 
the Richmond road, but much of the track- 
work was finished, poles were set, many 
of the motors constructed, and experi- 
mental work on them and the controlling 
switches and trolleys was under way. 

The construction syndicate was clamor- 


ous for operation to begin ; excuses on our. 


part were without number. I shall never 
forget my feelings when, after inspecting 
the improvised car-sheds ,at one end of the 


line, I reached the foot of the steepest 


hill on my return, and faced a grade vary- 
ing from 4 to 10 per cent. and about a mile 
lorig. The condition of the track was 
simply execrable—built for profit, not 
for permanence. The flat 27 lb. 
tram rails, of antiquated shape, 
were poorly jointed, unevenly laid and in- 
securely tied, on a foundation of red clay. 
The many curves were sharp, some with a 
twenty-seven-foot radius; they had only 
one guard rail and spread easily. The 
car-house was an open lot on which were 
two roughly-covered.sheds. Altogether, I 
began to realise the extreme hazards, both 
electrical and financial, which had been 
imposed upon my company. _ 

The history of the Richmond road has 
been too often written to dwell upon it 
at any length here. Suffice it to say that 
after experimental runs in the latter part 
of 1887 it was put into commercial opera- 
tion in the beginning of February, 1888. 
and for a year there followed an experi- 
mental period of development which taxed 
the resources of the company to the limit. 

The general features characterising it 
may be briefly summarised as follows: A 
system of distribution by an overhead 
line carried over the centre of the track, 
reinforced by a continuous main conduc- 
tor, in turn supplied at central distri- 
buting points by feeders from a constant- 
notential plant operated at about 450 
volts, with reinforced track return. The 
current was current was taken from the 
overhead line, at first by fixed upper-pres- 
sure contacts and subsequently by a wheel 
earried on a pole supported over 'the centre 
of the car and having free up-and-down 
Motors, one to each, 


them—at first by single and then by 
double reduction gears, the outer ends 
being’ spring supported from the car body, 
so that the motors were individually free 
to follow’ every variation of axle move- 
ment and yet maintain at all times a 
yielding touch upon the gears and abso- 
lute parallelism. All the weight of the 
car was available for traction, and the 
cars could be operated in either direction 
from either platform. The controlling 
system was at first by graded restances. 
effected by variation of the field coils from 
series to multiple relations, and series- 
parallel control of armatures by a separ- 
ate switch. Motors were run in both 
direction with fixed brushes, at first 
laminated ones placed at an angle, later 
solid metallic ones with radial bearing. 
and finally carbon; as proposed by Van 
Depoele. 

The well-nigh heartbreaking experiences 
and the record of good and bad perform-' 
ances are largely matters of personal his- 
tory, but the results accomplished soon 
commanded the attention of those in- 
terested in street transportation, most 
prominent among whom at that time was 
Henry M. Whitney, President of the West 
End Railway of Boston, who was consider- 
ing the adoption of the cable. He con- 
sented to come to Richmond, and, accom- 
panied by his associates, stopped also at 
Allegheny City to see the underground 
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were conclusive, the cable proposal was 
abandoned, and orders given for trial 
installations of both the overhead and | 
underground systems to run from the 
Providence depôt in Boston to the suburb 
of Alliston. 5 

Richmond’s early troubles were buried 
under an immediate financial loss to my 
company of about $75,000, fully com- 
pensated for, however, in the subsequent 
growth of a great-industry. 

TELEPHONE TROUBLES AND THE Boom. 

Fo enliven the general situation, how- 
ever, no sooner was ‘the single overhead 
trolley with track return adopted than 
there began a battle with the telephone 
companies, who claimed the earth and all 
therein, which was fought to a legal ang 
technical finish in ‘twenty-seven States of 
the Union, as well as in England. The 
troubles which they were already ‘experi- 
encing because of the use of grounded cir- 
cuits were intensified wherever there was 
an electric railway, partly because of sym- 
pathetic induction and partly because of 
derived circuits, -which made the hissing 
and frying noises intolerable, to say no- 
thing of frequent burn-outs of telephone 
circuits. Hence the trouble, but in the 
end we remained below, and they for their 
own salvation went up higher and adopted ' 
complete metallic circuits, for which im- | 
provement the electric-railroad men are ' 
entitled to the gratitude of the community. ! 

Franklin Leonard Pope. in a historical | 
sketch read before the Electric Club in ' 
1891, referred to this pioneer enterprise in 
the following words: 

“Labouring under enormous difficulties — 
and drawbacks, Sprague succeeded, by the’ 
completion and operation of this (Rich- 
mond) plant, in establishing beyond per- ` 
adventure the future supremacy of the 
electric street railway, and many of the 
characteristic features at that’ time de- 
signed and introduced by him have prac- 
tically become standards in the modern 
system, and are found in nearly every one _ 
of the thousands of cars naw in service.” 

OFFERED THE Van DEPOELE Company. 

During the progress of the installatior 
at Richmond the Van Depoele Company 
was Offered to me by William J. Clark; 
but partly because of confidence in my | 
own work and lack of appreciation of Van 
Depoele’s; to say nothing of the fact that 
our resources were already taxed to the 
limit, the offer was not long considered, 
and shortly afterward it fell into the 
hands of the Thomson-Houston Company, — 
which had only a short time previously 
entered the railway field. . 

The final success of the Richmond road, 
the rapid equipment of a number of- 
others, and especially the adoption of. 
electricity on the West End Road of 
Boston by Mr. Whitney, whose first in- 
stallation was part conduit and part 
trolley, and to whom must be awarded the 
credit for initiating the modern consoli- 
dation of street railways, were followed 
by a period of extraordinary activity in 
commercial and technical developments. 
in which for a time the Sprague and 
Thomson-Houston companies. were the 
principal competitors, more than two 
hundred roads being put in operation or 
under contract within two years. The con- , 
test between the companies was of the 
keenest sort and the methods of exploita- 
tion most varied ; but in the general pro- 
gress they were aided by the rapidly grow- 
ing interest and belief in electric railways 
and the pressure exerted in many com- 
munities to abandon old practices. Ar 
amusing illustration is offered by the call 
for a mass meeting held in New Orleans to 
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The demonstrations made for his benefit | power should change ta the new system: 
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's Whe heading of the call, here reproduced, 
` is typical of the South :— ; 
LINCOLN SET THE NEGROES 

ot FREE! | 

} SPRAGUE HAS SET THE MULE 


o 
n. 


FREE! 

“THE Lonc-EaRgD Mure No More SHALL 
7 ADORN OUR STREETS. 

The progress made in the United States 
soon commanded the attention of the Old 
| World, and work was begun along the 
2! same lines in Italy, where I installed the 
"first road, the Florence-Fiesole, in 1889. 
tz A few days after the opening a car jumped 
x a curve, killed and wounded about twenty 
æ people, and we were finally permitted to 
ie resume operations after installing a short- 
is circuiting switch which could be operated 
iN by the conductor, thus permitting electric 
i} braking -by reversal of the controller. 
i4 The first road in Germany was installed 
ae Halle by our agents, the Allgemeine 

| 
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Elektricitits Gesellschaft, but it was not 
X: until a number of years later that there 
bi was any general adoption of the electric 
‘srailway in the more conservative 
’* countries. ;: 
© Meanwhile, the Sprague Company was 
absorbed in 1890 by the Edison-General 
J? Electric; and soon afterwards, embittered 
dë by personal experiences in an attempted 
‘z suppression of my name and a suggested 
abandonment of the trolley in favour of 
= the use of low-potential. rails, and the 
roposed creation of a new motor, all 
ailures, I severed my connection with it. 
=? The Edison. Company was later combined 
_ with the Thomson-Houston Company in 
the General Electric. The Westinghouse: 
*" Company had meanwhile actively entered 
the field, and for a number of years these 
"= great companies have done the larger part 
‘ of the electric railway work in this 
Fs country. | 
H ReEcorp OF DEVELOPMENT. 

’. The record of the succeeding years is 
~ largely that, of an extraordinary indus- 
,, trial development, with continuous im- 
provement in, and increase in size of, the 
ey apparatus. Form-wound armatures, pro- 
/ posed by Hickenmeyer, replaced irregular 
(© windings, and metallic brushes had given 
| way to carbon, this single change, 
3 initiated by Van’ Depoele in 1888-89, going 
ej a long way toward making the art a suc- 
yi cess. Cast and: wrought iron yielded to 
{:, steel, two-pole motors to four, double-re- 
:, duction gears to single, and open motors 
+^ to clased ones protected by their own cast- 
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y. The horse and cable virtually dis- 
‘appeared’ on old lines, and new ones in 
geat number were created, the overhead- 
x trolley system being almost universally 
- adopted. The conduit system used on a 
. portion of the Allegheny and Boston lines 
«' Rad been abandoned; and although in 
1y 1883 a short line was tried in Washington 
¿= o the Love plan it was not until the 
< following year that work was begun in 
- New York on the Lenox Avenue line, and 
- finally carried to that successful con- 
- dusion which warranted its widespread 
» adoption in that city under the auspices 
+ of William C. Whitney and Herbert H. 
Vreeland, 
Washington under Connett. 
a Siemens road had been 
to at Budapest since 1889. On 
acount of the necessarily heavy 
cet of construction  street-railway 
Managers would not undertake any such 
Investment except under most favourable 
trafic conditions, and only when im- 
peled by prohibition of the use of over- 
ad wires. 

INCREASE OF POTENTIAL. 
Richmond and the many roads that 
, | were contracted for during the next few 
k € 
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and shortly afterwards in 
Abroad, 
in opera- 
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years were all operated on the system of | track, underground electric railway for 
direct supply—that is, by direct current|New York. ‘To silence the objections of 
without the intermediary of sub-stations, |a portion of the daily Press, in February, 
and at voltages not exceeding 600 volts.|1891, I offered under heavy forfeiture to 
While this was sufficient to meet the re-|instal, in four months, on the elevated 
quirements of the times, in the very early | road a train to be operated by a loco- 
aays I realised the economic necessity of|motive car, also, one to be operated by 
raising the working potential, especially|motors under the cars with a pilot con- 
if the matter of general railway electri-|trol, and to make an express speed of 
fication was to be ‘attempted. This con-|forty miles an hour. 
clusion was illustrated in the potentials! All proposals which followed steam 
specified as required in a project to|precedents seemed a pitiful falling short 
electrify the New York and Philadelphia|of the possibilities of electric-train 
division of the Pennsylvania Railroad, asjoperation, In the development of 
outlined in a paper read by me’ before|electric elevators I had adopted distant 
the National Electric Light Association|control of the main motor-controller from 
at Kansas in 1890. a master switch. On the first large con- 
Prior, however, to any serious con-|tract, that for the Postal Telegraph 
sideration of this class of operation there| Building in New York, I had provided 
began a rapid introduction of interurban|for the supplemental control and opera- 
railways, which was soon aided by apply-{tion of any elevator in the pliant from 
ing the developments which had been|a single master switch in the basement, 
made in polyphase transmission by Fer-|with the resultant possibility of simul- 
raris and Tesla, and in transformers and|taneous movement of all of them from 
rotaries by Stanley, Bradley, and others, {one switch. 
which made possible the economies of| While pondering over the elevated 


alternating current transmission at high |electric-railway train problem one day, the 


potentials and the advantages of direct-| thought suddenly flashed upon me: Why 
current motor operation, through the|/not apply the same principle to train 
intermediary of step-down transformers {| operation? That is, make up trains at 
and rotaries or motor-generators, all vital | any length by the combination of car 
to long-distance and high-powered work] units, a part or all of them equipped with 


where direct-current motors are used. 
LOCOMOTIVES APPEAR. 


Soon after the use of electricity for 
single cars had proved successful, heavier 
operations were naturally attempted, and 
as early as November, 1890, a line on 
the South London Road, which was 
originally designed for cable, was opened 


| known as the 


motors, but all equipped with train lines, 
without regard to number, end relation or 
sequence, and to control such trains from 
either end of any car by a master switch 
connected to the common train line. 

The idea, sketched on a scrap of paper, 
marked the complete birth of this new 
method, then named and now everywhere 
“ multiple-unit system.”’ 


the trains being pulled by electric loco-| Ttg great possibilities instantly absorbed 


motives equipped with a pair of gearless 


motors having armatures mounted on the 
axles of the drivers. Two years later the 
Liverpool overhead trolley was put in 
operation. Here the trains were com- 
posed of two-car units, each car having 


one motor, the two being . operated by 


hand control. In the spring of the same 
year, 1893, the Intramural Railway was 
constructed at the World’s Fair, Chicago, 


my interest, for I saw the opening of a 
new epoch in electric-railway operation. 
Here was a way to give a train of any 
length all the characteristics of a single 
car, with every facility of operation de- 
manded by the most exacting conditions of 
service and capacity. 


4 


First EQUIPMENT IN CHICAGO. 
After two abortive attempts to get the 


where motor-cars with hand control were! privilege to demonstrate the advantages of 
used to pull trail-cars, and a third-rail the system at my own expense on the Man- 
supply with track return was adopted. __ |hattan road in New York, an unexpected 

In 1895 the Metropolitan West Side) opportunity suddenly arose in the spring 
Elevated Road in that city was equipped | of 1897, when I was requested to act as the 
on the same general plan. In the follow-|consulting engineer of the South Side Ele- 
ing year the Nantasket Beach Road, a|vated Railway of Chicago. A brief inspec- 
branch of the New York and New Haven | tion of the layout showed a field ripe for 
Railway, was put in operation, and in|} multiple-unit application, which I briefly 
September the Lake Street Elevated, of] explained to Sargent and Lundy, the engi- 
Chicago. Soon afterwards electric ser-j| neers. and to Mr. Clark of the General 
vice was instituted on the Brooklyn! Electric Company, fortunately all old 
Bridge, motor-cars being used to ‘handle friends. I hastily drew up a report, the 
the trains, at first at the terminals and main feature of which was an argument in 
later across the bridge. favour of the abandonment of locomotive 

There were few attempts, however, to|cars and the adoption of individual equip- 
replace steam operation, and only occa-|ment under common control—in short, the 
sionally were electric locomotives used forj multiple-unit system. As evidence of my 
some special reason. Among the earlier} confidence, I supplemented the report by 
ones in the United States was one of |an offer to personally undertake the equip- 
thousand horse-power, designed by the| ment on the general plan outlined, which 
firm of Sprague, Duncan, and Hutchin-|met with the endorsement of the engineers. 
son. This was provided with a pilot-|The contract was not concluded until after 


lever pneumatic control, and was built in|T left for Europe, and then only after ʻa 


1892-94 for Mr. Henry Villard for ex*} bitter contest with various companies and 
perimental operation on a line out of, under most onerous conditions, supple- 
Chicago which was never undertaken. AJ|mented by a $100,000 bond for perform- 
still larger locomotive was built by the] apse. 

General Electric Company, and used for 
operating the trains in the Baltimore and 


Ohio tunnel in 1895. to begin work on the entire equipment, and 
TEE MOULTIPLE-UNIT SYSTEM. ` to have six cars ready for operation, in 
Meanwhile, although for the time being|two months, on a standard track supplied 
out of active railway work, having taken} by me, the manner of making the test to 
up the problem of vertical transvorta-| be prescribed by the officers and engineers 
tion, that of electric elevators, I wasļ|of the road, and to be to their satisfaction. 
keenly interested in the rapid-transit pro-| Should the test not be concluded 7 the 
blem, and urgently advocated a four-|date set, or proveyunsatisfactory, the con- 


Harp CONDITIONS IMPOSED. 
Among other things I was immediately 
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tract could be cancelled. Further tests 
could be called for elsewhere, and the re- 
maining equipments were to be com- 
pleted by specified dates. As soon as the 
power-house and road were ready there 
was: to be another test of not less than 
twenty equipments under service condi- 
tions for a period of not less than ten days. 
Should these equipments prove unsatisfac- 
tory, the right still remained for the rail- 
road company to cancel the contract and 
to require waiver of all claims. 

I did not return to New York until 
about the middle of June, so that most of 
my instructions for the trial equipments 
were by cable, and the actual preparation 
was made within about thirty days, despite 
a wholesale strike of the mechanics em- 
ployed in the shops of the new Sprague 
Electric Company, which soon took over 
the contract. | 

On July 11, 1897, two cars were put into 


operation on the tracks of the General: 


Electric Company at Schenectady, and on 
the 26th, the half-century anniversary of 
Professor Farmer’s test of a model electric 
railway at Dover, my ten-year-old son 
operated a six-car train in the presence of 
the officers and engineers of the South Side 
Elevated Road at Schenectady. 

In November a test train of five cars was 
put in operation in Chicago, and on the 
20th of the following April twenty cars, 
seventeen of which (one in flames) were 
taken off during the day because of defec- 
tive rheostats ; but with the last three-car 
train I had the satisfaction of pushing a 
steam train around acurve. Three months 
later, a year after the Schenectady test, 
locomotives had been entirely abandoned, 
and the whole one hundred and twenty cars 
were in operation. 3 

The controllers for the original Chicago 
equipment were of the ordinary street-car 
type, operated by pilot motors automati- 
cally retarded by any excess of current in 
the motors during acceleration. The train 
line contained three speed- and two direc- 
tion-controlling wires terminating in 
couplers at each end of the car. The dis- 
position of the control wires and their con- 
nection to the master switches was such 
that whatever the number, sequence or 
end relation of the cars, there was never 
any change in the connection of the speed 
circuits, while when any car was reversed 
in make-up position the direction-control- 
ling circuits were automatically reversed. 
So, also, whatever the grouping of cars, 
like movement of the master switch with 
reference to facing the track. produced 
like relative direction of movement. These 
principles are fundamental whatever the 
changes of physical details. 

As an alternative physical construction 
the Westinghouse Company first used a 
step-by-step pneumatic motor to operate 


the controller, and, later, on account of 


the increase of duty, both the General 
Electric Company, which finally absorbed 
the Sprague Company, and the Westing- 
house Company replaced the single- 
cylinder form of controller by a combina- 
tion of individual contactors, each under 
a magnetic blowout, although later there 
was a return to cylinder operation. 

The multiple-unit system is now a 
fundamental essential, the world over, for 
all electric-train operation where two or 
more equipped cars or locomotives are 
controlled from a common source, and its 
value in dense rapid-transit service like 
the elevated and subway in New York is 
indicated by the enormous increase of 
capacity compared with any other method 
of operation, a practical result which 
could not be equalled in any other way 
on the present subways alone for less 
than. $100,000,000 capital cost of construc- 
tion. 

(To be continued.) 
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THE CRICKET ON THE WIBE, 
One of the most fascinating fields of 


scientific study at the present time is that 
of animal psychology. For a number of 
years the workings of the mind of the 
higher animals, and particularly of the 
domesticated animals, including the dog, 
the horse, the elephant, the monkey, and 


parrot, have engaged the attention of 
large numbers of investigators. Like- 


wise, the study.of animal psychology has 


thrown some interesting light upon that 


of human beings, both of adults and of 
children, but it is comparatively recently 


that attempts have been made to study 
insects from this point of view. Not 
long ago a learned German scientist, 
Prof. Regan, made certain curious ex- 
periments with the ordinary field crickets 
bv means of the telephone. We are in- 
debted to a writer in Kosmos (Stuttgart) 
for an account of the very interesting 
tests made and their remarkable results. 


The experimenter began by enclosing 


four square metres of the floor of a room 


with glass plates. Within this enclosure 
he placed the receiver of a telephone, and 
likewise at some little distance from the 
latter, a glass vessel, whose sides were 
covered with black paper and which 
contained a male cricket. The insect at 
once began to chirp loudly, whereupon an 
unmated female cricket was set upon the 
floor. The newcomer slowly and cau- 
tiously made her way toward the invisible 
musician, but just then the professor 
lowered a bit of wire gauze over the top 
of the glass vessel containing the male 


silence. Meanwhile, another male had 
been placed in a distant room of the same 
building and provided with a small ball 
microphone connected with a very sensi- 
tive box telephone. 


No sooner had the voice of her first 


admirer been stilled than the female’ 


cricket heard the voice of the second male 
insect issuing from the telephone. She 
at once turned her back upon the glass 
vessel which she had been approaching 
and moved somewhat hesitatingly but in 
the right direction toward the telephone. 
Upon arriving at a distance of barely a 
centimetre from the receiver she halted, 
and appeared to listen intently to the 
distant serenade. This experiment was 
repeated a number of times with other 
pairs of crickets and always with the 
same success. Eventually it was found 
to be not necessary to begin with the 
voice of the first cricket confined in the 
“ glass house.” These experiments, while 
amusing in themselves, are made with a 
serious object, and the results are in- 
structive. They prove, to begin with, the 
délicate sensitiveness of the telephone 
even with regard to the sounds made by 
the lower animals. They also reveal 
hitherto unknown facts regarding the 
sense of hearing and the mental qualities 
of insects. When the first experiments 
were made a loud tone telephone with a 
suitable microphone was employed. but 
it was found that this was inadvisable 
because of the delicacy of the organs of 
hearing in insects. It was discovered, 
too, that these organs are not situated in 
the antennse, as was formerly supposed, 
but in the lower segments of the forelegs. 
When these segments are lost, the insect 
finds it difficult, if not impossible, to 
perceive the call of its mate. These 
pseudo ‘‘ears’’ contain microscopically 
small strings resembling parchment in 
their nature and set into the rigid chitin 
shield. The sound waves which strike 
these strings are carried through a small 
tube to the minute auditory apparatus 
of the insect, which resembles on a small 


nerves to the brain. As will be seen this §: 

arrangement suggests that of the nerves | 
in the cochlea of the human ear. 
ever, the tones given forth by insects ; 
most of them, so extremely high as to be $. - 
imperceptible by human ears. | 


the male cricket is made possible by the 
circamstance that the left wing cover is 
almost entirely covered by the right wing 
cover. 
the right wing with an indented cross}: 
vein across a smooth outstanding vein on 
the top of the lower wing cover, with }::: 
much the same motion as that of the bow. 
pf a fiddle. 
extremely faint in itself, but it is greatly t 
strengthened by means of four resonant’ 
bits of parchment-like skin, so that it can 
be heard for a distance of more than 100 
metres (about 330 feet). 
membered that while the note sounds very 
monotonous to human hearers, it is not so 
‘to the crickets themselves. 
by the fact that if a note be blown upor 


chirping is a far more artistic as well as] -~ 


.a long distance at a time. 


‘elevation, and well out of range of 8 
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How- 
The peculiar chirping sound uttered by S 


This enables the insect to draw- 


The sound thus produced is 


It must be re- 


This is shown 
a pitch pipe of exactly the same height 
as the note made by the cricket, the 
animal makes no response to it, since its 


a complex sound.—Scientific American.. 
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FLYING ANIMALS. 


In the Borneo sections of the Natural 
History Museum at South Kensington] 
and of the Imperial Institute are g num-7~ 
ber of flying animals to be met with inf - 
Borneo. Wings are encountered where] : 
one would least expect to find them.}:. 
Apparently there are flying fish, flying} 
foxes, flying squirrels, flying lizards,| 
flying lemur, fiying frogs, and even flying 
snakes in Borneo. These are not peculiar 
to Borneo, almost all of them being 
found in other countries. Unlike the fly- 
ing fishes seen at sea, those of Borneo are 
capable of sustaining themselves in the 
air without the aid of waves. The former 
skim the surface of the water for consider- 
able distances, the latter, about the siz 
of a herring, rise clean out of the water }. 
and dart through the air, though not for} ; 
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The flying fox is, of course, the well- f 
known fruit-eating bat, which may be seen |>- 
in enormous numbers every evening wing: f- 
ing their steady flight, often at a great 


shot gun. At nightfall they collect in 
hosts on the fruit trees and gorge them-4: 
selves with the fruit or blossom. At the} 
first streak of dawn they return from the į. 
scenes of their depredations to their]. 
favourite haunts, and later on may 
seen hanging by their feet, head down | 
wards, from the branches of trees, Ir 
this position they are often mistaken for 
inverted clusters. 

The flying squirrel begins his extra- 
ordinary leaps at twilight. He glide 
down through the air from the top of one | 
lofty tree to the base of another, up which 
he scrambles till he reaches the level from 
which he started. From this position he — 
generally glides for a great distance, even- 
tually reaching the lower branches 0 
another tree. Unlike the flying fox, he 
is a favourite with the natives, for he — 
quite harmless, and does not destroy thelr 
fruits or blossoms. 

The flying lizard may be seen in the 
jungle in the heat of the day, gliding 
down like a flash, in much the same 
manner as the squirrel. But he is mu 
smaller, and it requires a quick eye 
detect him. The natives kill him with 8 
clay ball shot from their blow-pipes. 

The flying lemur of Borneo is the wel 
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much more developed than even those of 
the squirrel. They form a broad mem- 
brane all round his body to the toes, and 
- afford an ample cloak for him to sleep in 
-~ during the day. Sitting, apparently con- 
> tentedly, on the top of a tree, he suddenly 


_ spreads out his parachute wings to the 
fullest extent and launches out boldly. 


- But he sails down slowly through the air 
and alights on the branches of a neigh- 
-~ bouring tree. Climbing up nimbly, he 
glides off again, repeating the same opera- 
+, tions until he is completely out of sight. 
++ In these swoops he has sometimes been 
; observed to cover a distance of 70 yards. 
: He lives in the trees, and feeds on fruit 
=: and leaves. In the Museum of South 
+; Kensington there is a fine specimen of the 
‘+ Borneo lemur. 
+} Flying frogs are not often met with in 
Borneo, but Wallace, in his well-known 


| them. Animals which live in dense 
‘| jungle best obtain rapid movement by 
flight. This has at times tempted some of 
| the more adventurous of them—with dis- 
"| astrous consequences—to invent devices by 
.] means of which they hoped to rival the 
} birds in their passage through the air.— 
‘| S.J. M.. in the Scotsman. | 
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SIR OLIVER LODGE ON THB 
EINSTEIN THEORY. 


l Sir Oliver Lodge again discussed the 
Einstein theory of Relativity in an ad- 
. dress which he delivered on the 31st ult. 
-; at the Royal Institute, Colquitt Street, 
>, Liverpool. The meeting was arranged by 
ii the Liverpool Literary and Philosophical. 
| Society, and the President of the Society 
a (Co. J. M. M‘Master) was in the chair. 


2} Nearly all our conceptions were rela- 
| tive, said Sir Oliver. Up and down, east 
t and west, far and near, were all relative 
+ ' some implied position; and then we 
spoke of large and small or hot and cold. 
vt Apparently the implied standard was the 
:} human body. If a thing were bigger than 
| ourselves we called it big; if it were hotter 
*} than ourselves we called it hot. . But was 
there any kind of bigness? Was the uni- 
terse infinitely big? We simply did not 
| know. When he was a young man the 
‘f atom was regarded as the ultimate element 
of matter—the last indivisible unit out of 
which all things were constructed. But 
nowadays tle atom, which was far too 
-| \8mall to be seen under the strongest micro- 
.¢ Scope, was a comparatively big thing, 
because of its relativity to the electron; 
because, compared to the atom, the elec- 
tron was as big as a flea would look in 
comparison with the building in which 
they were met. Was the electron abso- 
| lately small? Would the eye of the Deity 
| (gard it as small? Were there oceans 
and plants and animals on it, or was it 
to small to hold them? Nobody knew. 


THE ABSOLUTE ZERO. 


Hot and cold were relative terms which 
Were founded on a condition of absolute- 
ness. There was no absolute. hotness, but 
there was an absolute coldness—which 
would be the same for everybody, not only 


or wep wa tee 


—~ pme. 


umverse. Absolute zero was reached 
about'600 deg. below the ordinary Fahren- 

t æro. Experimentors had got within 
two or three degrees of it by experiments 


et ee EA 


x sine ` a 
he 0K 


“| book on the Malay Archipelago, mentions| 


throughout the world, but throughout the 
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with liquid helium. Heat was the irre- 
gular jostling of the moticules of matter; 
as they slowed down they became cooler, 
and then they were absolutely still—the 
condition of absolute coldness was reached. 
They could never become any colder, be- 
cause they could never be any more still. 
Difficulties began to multiply when time 
entered into our concepts. In 1901 a new 
star was seen to burst out in the constel- 
lation of Perseus; but the event did not 
happen when it was seen. It happened 
three centuries earlier. If the news of 
events were transmitted by sound instead 
of light we should know it for an immense 
distance of time. This was, as it were, 
a fourth dimension—not an accessible 
dimension, but an imaginable dimension. 
But was there anything absolute about the 
flow of time? Was it a human limi- 
tation or a Divine feeling ? 

When we said that a thing moved 
quickly or slowly, could there be anything 
absolute about our standard? Was ihe 
cannon ball really quick, and was the snail 
really slow? When a man walked on the 
deck of a moving ship there was a be- 
wildering turmoil of relativities. There 
was the motion of the man in relation to 
the ship, the motion of the shin in rela- 
tion to the Earth, of the Earth in relation 


| to the Sun, and of the Sun in relation to 


the stars. Who could say how quickly 
the Sun was moving? There could be no 
answer. At the moment they knew they 
were moving with the Earth round the 
Sun at the rate of 19 miles per second. 
But they did not know at what rate the 
Sun was moving through space, and so 
they did not know at what rate they were 
moving, or even where they were going. 


EINSTEIN AND THE ETHER. 


There were Relativists who would say 
that there was no standard of motion bhe- 
cause there was nowhere anything.at rest. 
And it was here that he, who was not a 
full-blown Relativist, differed from them. 
He thought there must be an absolute 
standard of rest in the ether—the medium 


‘which extended throughout the universe. 


Relativists differed among themselves 
about the ether; they did not say much 
about it and were quite reasonable. But 
Eddington did not say that ether was 
abolished, nor did Einstein. Einstein had 
no objection to it. All he said was that 
his system was independent of it; just as 
Laplace, when he was asked by Napoleon 
whether there was a deity in his system, 
replied that he had no need of the hypo- 
thesis. 


A BLINDFOLD INVESTIGATION. 


Michelson and Morley, in their classi- 
cal experiment, failed to determine any 
effect of ether on the velocity of light. 
Their ‘experiments ought to have shown 
that light moved more slowly with the 
stream of ether than against it, but it 
showed nothing. That was the beginning 
of the trouble; it was the experimental 
foundation of relativity. We lived in a 
queer world of ignorance. There was no 
mode of testing it, but his own view was 
that the ether affected not only velocity, 
but the mass and the shape of all things 
moving through it. But the remarkable 
conclusion of the Relativists was that, 
whether there was a stream of ether or not, 
light took the same time to travel through 
it, whether it was going with the stream 
of ether or against it. Relativity must 
be regarded as not replacing but merely 
as supplementing the Newtonian theory. 
Mathematically considered, it was an in- 
strument of investigation—a curiously 
blindfold but powerful method of obtain- 
ing results, not really understanding 
them. 
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SCIENTIFIC SOCIETIES. 


HASTINGS AND BT. LEONARDS 
NATURAL HISTORY SOCIETY 
(MICROSCOPICAL SECTION). 


On the evening of November 1 Mr. F. 
Davidson fulfilled a long outstanding 
promise to give a lecture on the micro- 
telescope and super-microscope, and a 
practical demonstration of its wide appli- 
cability. 

His hearers were shown photo-micro- 
graphs of P. angulatum and S. gemma 
at a magnification of 3,000 diameters, 
taken without using an ‘‘Abbe’’ con 
denser, which it is difficult to believe 
could be beaten; also photo-micrographs 
of various insects from slides which were 
12 to 15 ins. distant. Mr. Davidson showed 
photographs of the ‘‘ spiny spider” and 
other insects which were taken by a client 
in the way mentioned. The ‘‘depth of 
focus’’ was extraordinary. He had a wide 
variety of objects on. view under different 
conditions, and one especially worthy of 
notice was the facets of the cornea of a 
beetle’s eye at a distance of 15 ins. 

The lantern show of photographic re- 
sults with which he illustrated his lecture 
were much appreciated, and a vote of 
thanks expressing the pleasure and de- 
light of the audience completed an even- 
ing the members will remember. 


on OY EIn 


- SCIENTIFIC NEWS. 


cod 
At the meeting of the French Academy 
of Science last week, for the election of 
a corresponding member, Einstein, the 
German scientist, received eight votes. 
Professor Andrade was elected. ` 


Further details of the invisible aero- 
plane which has been invented by a York- 
shireman, Mr. Ernest Welsh, are now 
available. To be made invisible at a low 
altitude an aeroplane must be constructed 
of something with the reflecting and trans- 
parent properties of glass. This something 
the inventor is said to have discovered and 
produced in his own laboratory. The 
model has wings which look like thin 
sheets of celluloid, but which are actually 
sheets of steel as transparent, as purest 
glass and as flexible as cardboard. The 
frame of the machine is built of sycamore, 
and this is covered with metallic sheets 
coated and converted into mirrors, so that 
when the plane is in the air at quite a low 
altitude the wings are entirely invisible. 
while the mirrors and reflectors encasing 
the body and the engine mingle with the 
lights and tolours of the sky in such a way 
that the visibility of the machine is en- 
tirely destroyed (says the Yorkshire Post). 
This new metal can be produced in any 
thickness, from that of a sheet of paper to 
the thickness of an armour-plate. It is not 
alfected by acids or heat, water or petrol ; 
it is a non-conductor, and absolutely per- 
manent. 


“ Astronomical Photography,” by H. 
H. Waters (London : Gall and Inglis, 31, 
Henrietta Street, W.C.2), is a very valu- 
able handbook to the romance of Celestial 
Photography, the subject matter of which 
appeared in our own pages, rearranged 
and revised. Our readers need no recom- 
mendation of it from us, and will, be glad 
to possess it in this compact and well- 
illustrated form : while we can assure all 
that, as Mr. F. W. Longbottom, the 
Director of the Photographic Section 
of the’ British Astronomical Association, 
says in his preface, the promise to thos 
who entrust themselves to its care 3S 
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the delight of being able to contemplate | 
their results in a form at once more accu- 
rate than those of the most conscientious 
observer using the older methods, and 
more beautiful than the consummate 
artist can hope to portray. 


The world’s largest wireless station, 
known as the ‘‘ Radio Central,” was 
formally opened last Saturday morning 
on Long Island. The first message trans- 
mitted was sent by President Harding 
over a direct wire from White House 
addressed to the peoples of all the civi- 

_ lised nations. The station is of usual size, 
and will consist when completed of 
seventy-two towers spread out likə tke 
spokes of a wheel nearly three miles in 
diameter. Each tower will be 410 ft. 
high. Twelve have already been erected. 
In the course of preliminary tests com- 
munication has been obtained with Aus- 
tralia and Japan. The new wireless 
station will be conducted by the Radio 
Corporation of America. 


Do pearls cause loss of memory? The 
problem is about to be considered by the 
savants of Paris. A prominent pearl mer- 
chant says the wearing of a pearl neck- 
lace or a rope of pearls or merely pearl 
earrings results in a marked loss .of 
memory by the wearer. He says.“ When- 
ever I carry pearls with me, and I am con- 
stantly on the road carrying large num- 
bers of them, I always take the precaution 
of placing the pearls either in an iron or 
a lead box, so as to prevent the emissions 

- from the pearls affecting. my brain.” Last 
week three important pearl losses were 
lodged with the Paris police, totalling 
close upon half a million francs. Since the 
beginning of the year the loss of pearls 
registered with the police in Paris totals 
‘more than ten million francs. 


“Modern Electrical Theory,” by Ner- 
man Robert Campbell, Sc.D. (Cambridge 
University Press), is the first of a series 
of supplementary chapters, intended 
eventually to replace the author’s excel- 
lent book on the subject. It deals with 
Solar Spectra, and is based on Bohr’s 
theory, doubtless the most important ad- 
vance in pure physics since 1913, and will 
be found most valuable by students who, 
having taken the usual examination 
courses, wish to get into touch with re- 
search. From it they will obtain such 
knowledge of the chief regions in which 
research is active, so that they may pro- 
ceed at once to the original memoirs. It 
embraces a lucid summary of the whole 
subject, including optical and X-ray 
spectra, the regularity of spectral series, 
the origin of homogeneous radiation, the 
states of an atom, lines and components, 
the intensity of spectral lines, and band 
` spectra. 


Professor Goodrich, F.R.S., who suc- 
ceeds Dr. Bourne in the Linacre Professor- 
ship of Zoology and Comparative Anatomy 
at Oxford, has held the post of Demonstra- 
tor under his predecessor, and is author 
of numerous scientific works. The Linacre 
professorship, which has recently been re- 
named for the third time, commemorates 
Thomas Linacre, the versatile savant and 
friend of Erasmus, who founded the Royal 
College of Physicians, and took Holy 
Orders late in life for the purpose, frankly 
avowed, of obtaining more leisure for his 
literary work. 


Two useful handbooks reach us from 
Percival Marshall and Co., 66, Farringdon 
Street, E.C. “The French Polisher’s 
Handbook,” by “A _ Practical Man,” 
issued at two shillings, is a good guide to 
the art, and * Hardening and Tempering 
Engineers’ Tools,” by George Gentry, the 


‘there was no absolutely primitive race 


point at a meeting held at University 


price of which is ninepence, well covers 
its subject, 1s well illustrated, and con- 
tains a coloured scale diagram, which 
shows at a glance the various heats suit- 
able for tools and other things. BER 1921 ECLIPSE. oe 

lately 


ate . [162.}-The ‘‘fairy tales” i 
At Trinity College, Cambridge, last N ee a diaserie ar ie | 
Friday night, Sir James G. Frazer de- | Mooa have, at any rate, a rejuvenating effect |. 
livered the first of a serjes of eight lec- |on such as are old enough and wise enough f. 
tures on ‘‘ Belief in Immortality and the | to remember the reports of Swedenborg and 
Worship of the Dead in Polynesia.’’ Sir |the “lunar hoax.” What does amuse—when ]. 
James Frazer outlined the scope and | it does pas Peps aries ee increasing gull 
method of the science of mental anthro- | Pility of such as take their ‘science m 
7 . the newspapers. To any of “‘our” readers 
pology. : It assumed, he said, an evolution who are inclined to think there may be some- f- 
of man’s mind pafallel to that of his thing in such siories, let us suggest that he |” 
body, and it sought to trace the early survey from a suitable eminence a terrestrial f~ 
history of the human mind by a study | jandscape twenty-four miles off, and try to 
of uncivilised races and of the mental | sift out detail therein. So he may learn what j* 
evolution of children, which corresponded | a power of 10,000 could, perhaps, reveal on [~ 
to the mental evolution of races, and ty | the Moon, if possible to employ “it. How- j 
puna ying mental pathology, which: septe. ne ut satellite ie are exhib 
sere phases of bee roid Sas aoa wonders to the trained optics ot 
poe vilis glace Te eee ted a ne America ‘was the one eclipsed on October 9 
sented retarded, not arrested, stages of 
mental evolution. There was no conclu- 


not my old friend Selina. 
sive evidence of racial degeneracy. Again, 


LETTERS TO THE EDITOR, |: 


“ MOONSHINE” — METEOROLOGICAL |; 
—SCIENCE OR SOPHISTRY—OCTO. 


It is a curious circumstance that, so iar Ù. 
the wettest and the dryest periods on re 


in about eighteen years. At the end of Octo- 
ber the raimgauges here had received no 
more than what on the average they. should | 
have got by the middle of July.: That is to 


known to us; all known races were more 
or less advanced. The first essential for- 
the study of existing races was exact de- 
scription based on personal observation. 


ini i , 12.05 in.. During the corresponding 

By examining and comparing these de-|S8): -< | 
scriptions the general laws underlying part of the year 1903, not far removed hence, 
As the years run on, the 


I got 32.96 in. 
impression first entertained about the end of 
last century intensifies with me. These 
amazing seasonal differences noted at one 
and the same station are evidently due ins 
great measure to the circumstances that inter- 
planetary or inter-stellar space traversed by |. 
the Earth, in company with the Sun, is no 1 
uniformly vacuous, transparent, or diather- | 
mous. So that unless at is engaged in such 
general terms as to be of no great practical 
value, weather forecasting is still little better į. 
than guesswork. If any man living can tell f 


the facts could be discovered. The study 
thus became a science, with the work of 
observation in ‘the field and comparison 
at home carried on simultaneously, and 
the problems it had to deal with were the 
origins of the useful arts, of society, 
government, property, and religion. 


“The Wee Free Arithmetical Slips ” 
(London: Murdoch, 99, Shoe Lane, 
E.C., 1s.) is a neat little pocket-book 
sized box containing a series of slips by 
the aid of which any multiplication and 
division sum can be readily solved and a 
complete grasp of the significance of num- 
bers obtained. They afford a pleasant and 
instructive pastime for the young and 


old. 


Mr. A. W. Ashby, of the Oxford School 
of Political Economy, raised a novel 


prevail in the City of London one fortnight. 
from the day in which this may first appear, | 
let’ him do so. I am persuaded there will be | 
quite a number of dull, wet, and dirty days 
there between now and Christmas, and I dare 
venture no farther. 
One of the remarkable features of October | 
recently past, as noted here, was `the occa f: 
sionally high barometer. At an altitude of 
170 ft. above sea-level, from 8h. p.m., 14th, 
till lh. a.m., 15th, the barogram reads 
30.5 in. 
26th, the trace is virtually 30.44 -in. And 
between 6h. r.m., 27th, and 10h. a.m., 28th, 
I find another 30.44 in. line. As to tempera- 
ture, I registered a ‘‘ grass’’ minimum of 
51° on morn., 24th, and 29° next day. On 
October 1, soil temperature 28 in. below 7 
garden surface was go; it rose to 590.5 by 4: 
the 10th, and declined thence some 6° for end 
of month. The atmosphere was as cool as 
55°.5 on mom., 24, and reached 77°.5 on 
the 5th. The warmest day was the 6th— 
m.t. 670.25; whilst that eighteen days on- 
ward was only 41°. The mean of the month, 
55°. The mean humidity of the. 19th was 
95 per cent. ; that of the 24th 76 per cent. 
I lost 1.24 in. of water by evaporation, and 
gained 3.4 in. by absorption. Dew was in 
evidence on ten mornings, reaching a total 
value of 0.0032 in. Rain fell on eight days. 
The greatest catchment was 0.16 in. on the 
22nd, and the month’s total comes to exactly 
0.75 in. 
The lunar eclipse of October 16 was cer- 
tainly the darkest I have seen since that of 
the corresponding month in 1884. I note 
your intimation, so will not go into details. 
William Godden. 
Richmond Avenue, N.W.10, Nov. 5, 1921. 


TILT OF MARTIAN EQUATOR. 
[163.}—Mr. Hollis (also Mr. Heath—letter 
137, p. 168) may like to know that there 1s 
a later determination of the tilt of the Mar- 
tian equator to the Martian ecliptic than 
that given in Mr. Holtis’s letter on p. 178. 
A very fulh series of observations were made 


College, London, last week. Does the 
agricultural worker appreciate the 
colours of Nature as townsmen do? Pro- 
bably not, said the lecturer, for when he 
sees a stormy sunset he thinks of the wind 
beneath it which may lay half the apples 
of the orchard on the ground. Country 
women, he thought, could not appreciate 
the beauty of colour in the shop windows 
of Oxford Street, because those colours 
were rarely like the colours of Nature. 


— eee 


Case-hardening.—Mr. E. Schaufelberg, The 
Grange, Denmark Hill, London, has patented 
a case-hardening compound for iron or mild 
steel consisting of 25 cent. water, 5.5 per 
cent. cyanide of potassium, 2.25 per cent. 
glue or gelatine, 27.5 per cent. graphite or 
coke powder, 9 per cent. wood or animal 
charcoal, 5 per cent. calcium fluoride, 9.5 per 
cent. potassium ferro-cyanide, 6.25 per cent. 
carbonate of potash or soda or both, 5.5 per 
cent. silicon dioxide, and 4.5 per cent. am- 
monium carbonate or carbamate or both. 
The gelatine or glue is dissolved in the water 
and the potassium cyanide added. The other 
ingredients are added as a dry mixture and 
the whole stirred to a form of paste. This 
paste is applied to the surface of the article 
to be carburized, which is previously heated 
to a temperature of about 150° C., and the 
whole is then raised to a temperature of not 
less than 900° C. Heating is continued for 
a period of time depending on the depth of 
penetration required, after which the article 
may be hardened by quenching in the usual 
manner. 


as London and its environs are affected, both {~ 


liable record have been reached this century {:. 


us with some useful detail what weather will |. 


From midnight, 24th, till midnight, | i 


t 
AN 
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| at Flagstaff in 1907 by Prof. Lowell, and the 


. tilt wag then found to be 23° 13’. He wrote 
_ at the time informing me of this result, and 
. Ib is gtven on pages 266 and 281 in the notes 

to his book ‘‘ Mars as the Abode of Life.” 

-I am under the impression that it was 


adopted in later issues of the NVautical. 


_ Almanac, as well as in the American 
~ Ephemeris. Mark Wicks. 


Surrey Lodge, Thornton Heath. 


GAMMA? ANDROMEDZ:. 

[164.}—Mr. F. Burnerd asks for a recent 
. measure of y?. Andromede. This star was 
' measured by Rev. T. E. R. Phillips for the 
BAA. Observer’s Handbook for 1922, which 
- 1s being published in about three weeks. His 
_ tuts are :—Date, 1921.65; P.A. 110°.5; Dis- 
- tance 07.56. The angle is slowly diminishing. 
. An aperture of 8 inches or more is required 
j to resolve this binary. L. J. Comrie. 


© TELESCOPES IN PRIVATE OBSERVA- 
: TORIES. 


[165.}—In view of the remarks of Mr. Hollis, 


| (letter 145) respecting private observatories, 
` ab may interest readers of ‘‘Ours’’ to know 
> that the telescope from the observatory of 
` Sir Wilfred Peek, Rousdon, has been erected 
here, and an endeavour is being made’ to 
maintain the long-continued observations of 
` thélate Mr. Grover by the use of the same 
- Ipstrument, and also by the same method. 
+ What I believe to have been his entire pro- 
A pom of stare for regular observation has 
~ been adopted, and all bave come under 
- ecrutiny except in the few cases of stars re- 
-; cantly and at present beyond the reach of 
: | the telescope used.. With the telescope came 
. Many items reminiscent of the late- Mr. 
Grover. Amongst them a book of newspaper 
and other cuttings, items from his own pen 
and also from that of others. It was with 
= not a little interest that I found that the 
- last “scrap ” added to the book was a note 
“from my own pen, extracted from the 
© “EM,” wherein I ventured to differ from 


., bim on a matter of observation. 

-| To Mr. Burnerd.—For y? Andromede, 
“| about a year ago, the Rev. T. E. R. Phillips 
7 e measures as follows :—Mags. 5.0, 6.2; 
| P.A., 1090.5; Dis., 07.55: from six observa- 
„| $lons, F. Sargent. 
University Observatory, Durham, Nov. 5. 


WEATHER FORECASTING. 


| 
| . [166.}-I quite agree with Mr. Smallshaw in 
-| tegard to snow, and recently offered to show 


i 


' 
"7 
A 


‘ 


the Meteorological Office how to forecast the 
weather correctly. ‘A good importation into 

e service, I rather fancy—naval men in- 
stead of professors—might be an improve- 
| ment; at least they would be courteous. 

The tendency of our strong winds this year 
will be markedly northerly, and for. this 
:. Tewson I expect snow in heavy quantities, 
1; specially in the north of England, about 
i” suggested in December, given by 
>} Homer, W. M. Robertson. 
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| (148) on the success of Mr. Horner’s predic- 
_ Bon of a “gale and cold snap” between 
ber 20 and 26, it seems well to remark 
a that the weak point of all these predictions 
'; 38 the extremely local character of weather. 
‘> Thave no reason to doubt that a “ gale and 
ld snap” were experienced at Nottingham, 
because Mr Smallshaw is an F.R.Met.Soc., 
and ought to know one when it comes along. 
we it is not a very far cry from Armagh to 
p ham, and yet there was nothing 
‘pi ing either gale or cold snap here 
i il che those dates, as the following figures 
OW :— 

Max. temp. for the six days... 590.8 

Min ee, 330.5 

N. ON TASS. ...,..02ececceeeseeeees 269.9 
imum forse of wind 3 on Beaufort 
po mainfall October 20, none; 21, 1.12 in. ; 
S in.; 23, O13 in.; 25, 0.01 in.: 26, 


na ther mostly dall and warm, one cold 
tha Sn the Sah one very wet night that of 
Watched 


-+ 


Toe eC ne ee = 


Ma, two nights ground frost. I also have 
hs these forecasts, and they certainly 
vo been failures over here. We. have had 


167.}-Referring to Mr. Smallshaw’s letter. 


no wind exceeding a fresh breeze this autumn 


yet. Wm. F. A. Ellison. 
The Observatory, Armagh. 


MICROSCOPICAL: TELAUGIC. 


[168.}—On the stage of the D.P.H. I placed 
& slide crowded with f.w. diatoms. The ob- 
jective was a $-in. Winkel, the compensating 
ocular a No. 4- Winkel, the condenser a Wat- 
son Holos. without the top lens, and the illu- 
minant was the flame edge of a Beck lamp 
carefully focussed by Nelson’s famous bull’s- 
eve. 
the lady of the house to leave her knitting 
to come and look. At the first glance she 
muttered, ‘‘ Seen all this before,” but when I 
removed No, 4 e.p. and placed in ‘‘ Telamgic ” 
she exclaimed, ‘‘ My word ! whata wonderful 
transformation scene. I can see much more, 
and the beaded fri end. ‘ladders’ (most 
of the diatoms were Syedra capita) look more 
beautiful and sharper than ever.” About 
one hour after that a highly educated young 
woman on mid-term holiday from a celebrated 
London college paid me a visit. To hér I 
repeated the experiment. When she looked 
through “ Telaugic ” her criticim was, ‘‘ The 
first show was good, but this is dazzling in- 
deed. Thefield is much more expansive, the 
diatoms are larger, and the details of their 
strange structure more brilliantly disclosed.’’ 

Yelaugic (Gr. telauges=dazzling, brilliant) 
is the appellation accorded by Messrs. James 
Swift and Son to an ocular they have recent- 
ly constructed which must be regarded as 
something really new in microscopical optics, 
and it well deserves its distinctive title. 
Moving objects when' viewed with the 
ordinary Huyghenian seer. to be swimming 
in a small lake; they quickly get in or out of 
focus, and speedily travel out of sight. 
When looked at through the Telaugic they 
appear to be gambolling in a wide sea, and 
can be kept in sight and in focus for a. 
much longer period, to permit the observer 
to gloat in admiration over their effulgent. 
appearance. To assist my eyes I sometimes 
put on special spectacles. The Telaugic is so 
constructed that I find these spectacles can 
be used with much more comfort and profit. 
The oculars, which are normal or compensa- 
ting, are made in powers 7.5, 10, 15, 20 dnd 
25; that which I am ustng is normal, number 
10. To sum up, in Telaugic we obtain in- 
creased diameter, flatness, brilliancy of field, 
ond long eye-point distance. I have tried 
No. 10 in various ways too numerous to men- 
tron, and feel somehow thad in this type we 
have the ocular of the future. It will be 
found especially useful in laboratory work of 
any kind. J advise those readers who obtain 
them to keep. them in boxes when not in 
use, and in any case never to let them stand 
about for any length of time uncovered. 

a J. B 


TEST DIATOMS—UNUSED TELE- 
SCOPES. . 


[169.} Ii. is often asked what particular 
species of diatom possesses structure suitable 
for testing a certain objective. The anxious 
inquirer may be informed that such and such 
species are tests for the objective specified. 
Consequently, a slide of the’ required form 
is obtained from the optician, the lens being 
passed or condemned according to its success 
or failure on the specimens thus procured. 
Unfortunately, such methods of testing are 
uncertain and often highly misleading as to 
the excellence or otherwise of the optical out- 
fit, for, apart from faulty manipulation, which 
may cause a really high-class and therefore 
sensitive lens to perform badly, the struc- 
tural fineness of diatoms of the same species 
frequently varies considerably, while, also, 
valves may be injured in the cleaning and 


mounting processes, and their finer structure 
‘|thus wholly or partially obliterated. I have 


found it necessary to standardise the forms 
on my own test slides by stepping the struc- 
ture by means of the screw micrometer, 80 
that no uncertainty can exist regarding its 
fineness. As a rule, it may be assumed that 
the spacing of the structure on a given valve 
is fairly even, but this is not always the case. 
I recently received from Mr. Nelson a mount 
of Navicula rhomboides‘ from Troy, U.S.A., 
prepared by Mr. Boutell. in which Mr. Nel- 


When all was nicely fixed up I asked | 
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son had detected.a marked difference in the 
fineness of structure on the two sides of the 
valve, the transverse stri# on one side run- 
ning at 60,000 per inen, and on the other at 
61,000. The result of this 1s that, with axial 
illumination, the coarse side is seen clearly 
resolved with a 12 mm. apochromat of 0.65 
N.A., while not a trace of resolution can. be 
detected on the finer side. With an: oil- 
immersion objective the difference in fineness 
of the dotting on tne two sides is noticeable 
at a glance. ` a 

With regard to telescopes, it ıs rather 
depressing to learn that the Roberts 20-in. 
reflector, with its particularly accurate 
driving mechanism, specially designed for 
stellar photography, is no longer on active 
service. One is tempted to muse on the 
number of costly large telescopes which must 
be at present rusting in various lumber rooms 
and‘ outhouses throughout this country. On 
the other hand, think how many poor enthu- 
siastic observers with difficulty save a few 
pounds of their scanty earnings to enable 
them to obtain humble instruments of sorts, 
which are well used to the benefit of them- 
selves jand of observational astronomy. I 
do not know if my own experience in such 
matters must be regarded as exceptional, but 
in my case at least, although my telescopic 
experience commenced at an early age, and 
has continued through many years, and I 
am now well provided with moderately 
powerful instraments, a chance has never 
been afforded me of looking through any 
telescope larger than my own pocket could 
afford. This is merely a statement of fact, 
and not a complaint. However, it does seem 
a pity that so many fine telescopes are per- 
manently on the unemployment list. - 

A. A. C. Eliot Merlin. 


Ealing, Nov. 5, 1921. 


THE LAMENT OF A POND-HUNTER. 

(170.}—The pond-hunter will have reason to 
remember this exceptionally dry year, the 
effects of which he will probably experience 
for some’ years to come. In the western 
part of Kent we appear to have suffered from 
want of rain to a greater extent than in 
other parts of the county, if not the country. 
We read of rain having fallen in other parts, 
and knew of its raining within a few miles 
of us; but never a drop fell here. Ponds 
were dried to the dregs; water had to be con- 
veyed to cattle; milk became short; and 
gardeners and allotment holders suffered 
badly. My chief hunting-grounds gradually 
shrank until a mere bucketful of water re- 
mained. A dip then was a sight to remem- 
ber. What a fearful struggle for existence, ` 
and what cannibalism must have prevailed? 
A favourite pond of mine within half-mile 


of my house, and which never failed to fur- 


nish me with abundance of interesting objects 
—including floscules, melicerta, stentoro, 
vorticella, hydras, and rotifers of a great 
variety (though never a volvox)—dried up 
in July for the first time within living 
memory, and was shortly afterwards dug 
out a foot deep, and the baked mud cast 
upon the land. Alas! that pond will, I fear, 
be of no further interest to me. Thus have 
I been driven to my slides and to diatom- 
dotting—for which I am but poorly equipped . 


—and’ the joy of my microscope 1s gone. 
a the joy y een 


EINSTEIN’S THEORY. 


{171.]—I should like to be allowed to say, 
in reply to Mr. Davies’ question, letter (143), 
addressed to me, that the apparent dis- 
crepancy in the ‘‘drainpipe’’ problem is 
obviously of exactly the same nature as that 
found in the M.-M. experiment, which latter 


is the paradox most pressingly in need of 


explanation. Provide adequately for this 
without Relativity, and Einstein will be for- 
gotten, there will be no ‘‘ warped space,’ 

and no vexing fourth dimension. Fail to do 
so and we must admit Einstein’s methods to 
be the most comprehensive and successful yet 
suggested. 

Mr. Davies goes to the root of the matter 
in his penultimate paragraph, first sentence. 
The M.-M. experiment compels us to assume 
that the observer on the moving dralnp!pe 
will measure the speed of the light as 186,000 
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miles per second. As Mr. Davies shows. 
there remains @ discrepancy to be explained. 
And it is just this end which Einstein set: out 
to attain, and which he successfully accom- 
plished. He did ıt by means of, to use Mr, 
Davies’ words, ‘‘ the introduction of a manu- 
factured coefficient.’’ By using this co- 
efficient in the manner, or by an appro- 
priate application of the diagram in my letter 
(5), July 22, Mr. Davies can quite easily show 
that the result of the M.-M. experiment need 
contain no paradox, nor the drainpipe prob- 
lem any discrepancy. If he wishes it, I am 
willing to apply the method to the particular 
figures in question, to Show that my letter 
(67) is not necessarily inconsistent. 

But Mr. Davies is apparently so strongly 
prejudiced against anything mathematical 
that further discussion of this subject with 
him would become so lengthy as to be im- 
practicable in these columns. My impression 
from his letter is that he is still, (if he will 
excuse me) not quite clear as to the founda- 
tion, development, and experimental justi- 
fication of the Einstein theortes—that is, as to 
what is fact and what assumption; how the 
mathematical operations concerned are car- 
ried out and interpreted; and how it is that 
Relativity bridges gaps in our knowledge and 


correlates all known physical phenomena,. 


from interplanetary gravitation to beta-rays 
in the laboratory. Delta S. 
Paisley, October 30,.1921. 


1 


[172.}-I have lately finished reading 
Einstem’s own book, and have taken a num- 
ber of notes on it. What struck me most 
about it was his extremely slipshod logic. In 
ch. ix. he confuses the occurence of an event 
with the perception of that occurrence by an 
observer's senses. He uses the sense of 
sight, of course, and as the interval of time 
taken by light to pass from one part of the 
Earth to another is imperceptible, his argu- 
ment might pass in any other booklet but 
one dealing with infinitesimal differences like 
Einstein’s. But when we go outside into 
space the fallacy is at once apparent, and the 
whole of his argument in ch ix. and some 
following ones fall to pieces once this funda- 
mental fallacy is . As I have said 
before, ‘‘ The Observer ” is the rock on which 
his theory splits. Let us substitute for Ein- 
stemn’s human observer with human senses 
_ an “Ideal Observer,’ who among other 

superhuman qualities has a sense which per- 
cerves events at the exact instant they occur. 
No one can say that such an ‘‘ Ideal Obser. 
ver ” is imconceivable or impossible. After 
all, the occurrence of events does not depend 
on our perception of them If the whole 
of the Earth had been blind, or if the Earth 
had had no population at all, the outburst. 
of Nova Aquile would have taken place just 
the same. 

And supposing we had had no higher sense 
than that of hearing, and were not acquainted 
with any greater velocity than that of sound, 
Einstein’s reasoning in ch. ix. could have 
been based on the velocity of sound, and 
would have appeared just as conclusive as 
when based on the velocity of light. But 
it would have been false. Then take his 
ch. xx. about the ‘‘ chest’’ and how an ap- 
parent gravitatioral field can be produced 
within it, by giving it a uniformly accelerated 
motion. He entirely forgets that such a 
gravitational field would be a plane one. 
But every gravitational field we know of is 
curved about a centre. A plane gravitational 
field would be an impossibility in space as 
we know it. ° 

I have never been able to see the force of 
the illustration that has heen made so mucin 
of and which Mr. Sellers (154) reproduces, 
about the two-dimensional creatures living 
on a sphere. To begin with, two-dimensional 
creatures would be a contradiction in terms, 
for their mass would be zero: having no 
thickness, therefore they would not exist. 


But the main point is that a sphere is not 
“space.” In fact when Einstein talks of 
“space” he is using the word in a different 
sense from its astronomical and physical 
sense, and is merely fogging us and himself 
by a juggle with words. “Space,” in its 
‘ordinary sense, cannot be “curved.” 
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curve must curve in some direction, left or 
right, up or down. If it curves to the left, 
there is more ‘“‘space” to the right, and 
vice versa. Einstein’s sphere has infinite 
space outside its surface. 

The fact of the matter is,-the mind cannot 
be fed on pure mathematics, which mean 
nothing unti] applied to something concrete. 
To turn for a moment to letter 152, I do 
not see how we can combine the wave and 
the corpuscular theories of light. I can under- 
stand either, hut mot both together; each 
seems to me to exclude the other. 

Wm. F. A. Ellison. 


n 


PROF. MICHELSON’S INTERFERO- 
METER. 

(173.}—Replying to letter 152, I think, if 
Mr. Agir refers to my letter No. 27, August 
5 last, page 30, eighth paragraph, lines 13 
to 16, which read as follows :—‘‘ A swimmer 
would take longer to swim, say, 50 yards 
up stream and back again than he would 
to swim the same distance across the stream 
and back,” that he will not be ‘‘ puzzled ” 
any longer. The above fact can be verified 
by quite simple mathematics. 

Repetitions of the courses will increase the 
total difference of time taken. 

F. Sellers. 


A NEW HIGH-SPEED CAR :. GRASS- 
HOPPER TYPE. 


[174.]—In 1eply to “E. A, S.,”’ letter 159, 
in the last issue, I would refer him to the 
previous machine proposed by Mr. Purdy, 
illustrations and details of which I for- 
warded to the “ E.M.,” and which appeared 
about eighteen months ago. 
raised ‘by “E. A. S.” are only details, and 
the drawing which appeared in the “E.M.” 
was only, I expect, intended to be diagram- 
matic. The four-wheel two-track motor- 
cycle of which I sent details rather impressed 
me. In this the two side or balance wheels 
were automatically raised and lowered by 
compressed air at a determined speed, and 
would do much to make motor-cycle riding 
safe in traffic and on greasy roads and 
possible for those no longer in their first 
youth. I am not particularly struck with 
the idea of a passenger machine on these 
lines, though the matter of passengers of 
unequal weight raised by “E. A. S.” would 
not affect the machine once it had got away. 
Has “E. A. S.” never ridden an ordinary 
push cycle, carrying a heavy bag or parcel 
in one hand? A few months ago I happened 
to be in St. John’s Road, South Tottenham, 
on business, and saw there a machine 
exactly as proposed by Mr. Purdy. Ii 
seated two passengers side by side, and the 
two side or balance wheels were drawn up 
when the machine got: away. It had been 
made by a firm in the above road, but 
whether it was successful or not I do not 
know. I was informed that the patentee 
resided in this country, so if this should 
meet his eye he may care to write to the 
“E.M.” and give his experiences. 

David J. Smith. 


OHEAP ELECTRIC LIGHTING FOR 
SMALL HOUSES. 


(175.}—Col. David J. Smith's letter (No. 
158) appears a very practical suggestion. I 
have had no experience with the Pantane- 
mone type of windmill he mentions, but 
have in bygone years fitted up several small 
installations, using a windmill as prime 
mover—the first one so far back as the year 
1889. In all cases I used the vertical Ameri- 
can type of wheel usually mounted on top of 
a beam bolted to gable end of ‘building. 
This, by means of a wooden rod, operated a 
pair of small ordinary reciprocating force- 
pumps by a rocking beam. Water was 
pumped into a sealed tank, with weight- 
controlled safety valve below water-level. 
Air enue of about 150 lb. per square inch 
developed in tank, and water operated a 
small Pelton wheel, which drove dynamo. 
Ratchet connection to drive. so that, should 
cut-out switch fail to act (a not uncommon 
thing in those fays), dynamo ran lightly and 
took little current from battery when driving 
power fell below minimum. With a flywheel 
on dynamo shaft, and a good steady breeze 


The points |. 


! poured into same if filled with flask outside the 
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of wind, this outfit would run lights quite {.: 
decently without a battery occasionally; but ¥ = 
battery was, of course, a sine qud non im 
practice. W. J.G. F. 
Kilmun, Argyllshire. i 


METRIC COINAGE ‘‘ ADVANTAGES”! 
(176.}—Many of your readers are, I know, 

in favour of the Continental system of meine 

weights and measures. : 

I have just returned from Brussels, to whith |. 
place, or rather to Ostend, I took two first 
singles and one second, two at £5 4s. 7d. and 
one at £2 7s. 1d.=£8 16s. 3d., not a difficuk 
sum to do. 

At Brussels I required two first singles-and 
one second to London via Calais, and had a f° 
few minutes’ quiet enjoyment while the 
individval to whom I applied set himselt to 
work out the cost:—tw2 at 176.55 frana, }- 
and one at 124.20 francs and the exchange f- |: 
stood at 54.80 francs. He filled a large rS 
with figures and then oad he would check 
it by doing it backwards. l i 

I Y pent Wis a long time watching him, 
and could fancy myself at the head of a 
queue in a London station with fifteen mum- 4 
tes before the train started, all waiting for {. 
similar arithmetical feats to be accomplished 
before they could obtain their ticketa, end | 
wendered ¿f any of us would be alive at the 
end. -As you, of course, know, all the bookmg 
clerks abroad have a marble slab and a pa- 
cil to work out these abstruse calculations, 
and when I used to take seven tickets % was 
a long time befare I received them ! 
for ever! Townsend Rose. 

Bursledon Towers, Bursledon, Hante. 


| —— y 0 & < 
REPLIES TO QUERIES. 


[202.}- CUTTING OFF GAS.—There is è] 
contrivance on the market readily attachable |” 
to ovens, boilers, crucibles, etc., heated by gas. |; 
It can be regulated to a nicety, and is so sens 
tive that a variation of one degree in tempera: 
ture causes a responding lowering or raising 
of the flame in less than 30 secs. The quens, 
will find our address advertised in the j~“ 
+ Address ” column. 

Mechanical Conirivances Company. 

{227.]-HEAT RADIATION.—To Col. D. J. 
Smith.—It is perhaps a superficial idea * 
above, but I believe that best results of com- 
bustive effects in an explosion cylinder such as 
‘Still’? engine would be gained as I sug f 
gested. If the heat generated by first explo |. 
sions were retained by insulative methods, 
then the fuel charecs could be reduced 4 
quantity, thus saving fuel. If the liner wer y 
made of ordinary material and expansive, the 
heat would cause cracking in the liner and 
defeat the object. Taking analogy from the 
thermos flask in ordinary use, the water sur 
rounding same in jacket would gather some 
heat, as they feel hot on outside when tea 18 


case: ‘Then it appears to me that steam, of 
the other hand, would still be got from 
jacketed eduction pipes and from one of 
cylinders worked on present system. At pre 
sent the steam comes from generator to start | 
ing engine on the top side, and then exhausts, | 
to act on under side of piston in the Still 
engine for upward stroke, which gives pre- 
heating io the cylinder for the oil charge to 
work upon. If worked in cylinders of the pre 
sent size in series, and exhausting to condenser 
by air-pump and hot well by ordinary way, 
they will not work expansively as ordinarily 
understood in marine practice, as each eylinder 
will be on its own. Perhaps they could not be 
worked to give effective pre-heating if worked 
as “HP.,” “MP.” and “LP.” As stem 


„pawed to next cylinder would be reduced 1D 


pressure and temperature, I have the idea thet 
a smaller piston could be fitted into existing 
pistons in each cylinder (in series), and thus 
allow expansive working, as I’ve tried to show- 
I thank Col. D. J. Smith for his kind explans 
tion. as it has helped me to think more clearly 
in this matter, It is the efforts made to com 
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press fuel ere injection to cylinder caused me 
to think over the matter. 
Interested Amateur. 
- “[228.}-MAGNETISING STEEL BALLS.— 
Provided the balls are held firmly in a non- 
< magmetisable receptacle so that they do not 
~ move about, there should be no difficulty in 
magnetising them. The most cflicient method 
would be to hold them steadily for a few 
- moments in the field of a powerful dynamo. If 
_ small or few in number, the box containing 
the balls could be placed between the poles of 
> an eleotro-magnet, through the coils of which 
‘+ the current from an accumulator or primary 
, battery was passing, making and breaking cir- 
cuit the while. After the operation each ball 
would have a N. and a S. pole, weak in 
strength, but nevertheless constituting a mag- 
“net, T. Tamblyn-Watts. 


a {80.-- LOG. SCALE.—If “Log” wishes to 
‘+ construct a calculating scale to be of some prac- 
4 tical use, I should advise him to make a cir- 
cular one. I made one of 15-in. diameter 
.* many years ago, and it was correct, if I re- 
| member rightly, to 1 in 2,000.. The outer circle 
-* was divided into 1,000 parts, and the inner 
+ circle marked with the requisite logarithmic 
=} values. Besides being far less cumbersome, 
œ there is less friction than in a straight scale, 
~ and less movement is necessary in the manipu- 
z lation. If the pin at centre of upper dise be 
-, of metal, fitting accurately into a hole in 
-$ centre of the larger circle, an efficient instru- 
,; ment i provided. However, when all is said 
| and done, the nature of the logarithmic scale 
., is such that it is inconveniently expanded: at 
.. one end and contracted at the other end. These 
=~ @leulations are helpful if used with discretion, 
1 but the personal error is here at its maximum, 
c+ and they fail the ‘thousandth time, and thus 

are quite unsuitable for work where strict accu- 
-j 


, Tacy Sa sinc quå non. 
‘ T. Tamblyn-Watts. 


| aL-LISTS OF TELESCOPES.—A book- 
+ let by Mr. Arthur Mee, called “ The Story of 
* the Telescope,” contains a list of telescopes, 
* with diameters, list of observatories, and a 
+ most useful list of astronomical events, with 
, dates. Mr. Mee published this in pre-war days, 
., and another edition brought up-to-date would 
© bee valuable addition to astronomical litera- 
J ture, Hee]. 

a R} -LISTS OF TELESCOPES, ETC.—A 
',  listoftelescopes with an aperture greater than 
. Mb inches is given in the appendix to Miss 
i Agnes Clerke’s Popular History of Astronomy 
-© During the Nineteenth Century. Reports of 
_ many private observatories are published in the 
; Annual Report of the Council of the Royal 
4 of the 


4 . Astronomical Society; 
A Monthly Notices for There are, 
A ever, some private observatories whose re- 
F rts are not to be found there, e.g., Dr. W. 
fi 
_t 


sea No. 
each year. 


l ok’s, at Sutton, Surrey, where much good 
work has been done on variable and double 
stars, The issue of Kleine Planeten for 1920 
* (formerly published as a supplement to the 
Berliner Jahrbuch) contains the names of all 
Asteroids down to No. 700; also many‘of the 


Y 
A 


P 


i laer ones. Do not order the issue for 1921, 

Which does not contain the names. A useful 
summary of the «iscoveries of minor planets 
during the preceding year is given in the 
numbers of the Monthly Notices referred to 
above. L. J. C 


28.J-NEWTONIAN REFUECTOR.—The 
nng-nebula, in Lyra is visible in a 3-in. refrac- 
tor, and should be easy in a 5-in. reflector. 
It is not a large or bright object. It is about 
alway between Beta and Gamma. Smyth 
“ys that it is at the apex of a triangle formed 
by it and two small stars, but does not give 
ts gize. A study of a double star whose com- 
ponents are the same distance apart as its dia- 
Meter might be useful. 

Ipswich. A. Woolsey Blacklock, M.D. 


[4L]—MICROSCOPIOAL.—A plano-convex 
ens may bə considered as a slico cut from a 
sphere of glass. When parallel rays of light, 
‘uch as sunlight, fall on its convex surface, they 
, Ome to a focus at a point corresponding to 
surface of the sphere from which the lens 
may be supposed to have been cut. Conversely, 
rays issuing from this point will fall upon the 
at face, and issue from the convex surface in 
a parallel beam. Focal distances in plano-con- 
vex denses are measured from the centre of the 
“onvex surface, If tho source of light is re- 
Moved to & distance equal to twice the dia- 
SE of the original sphere. the. rays will con- 
i tge and form an image at the same distance 
a the centre of the convex surface. 
Pewich, A. Woolsey Blacklock, M.D. 


ENA. AND TUBE LENGTH.—For 
Practical purposes tube length may be taken 


to be the distance between the back lens of the 
objective and the eye-lens. The angular aper- 
ture of an objective may be measured thus :— 
Make a turntable by fastening two boards to- 
gether by means of a screw. ‘[he upper board 
must rotate freely on the lowes or baseboard, 
and carries a wire pointer, which shows the 
amount of rotation on a semicircular arc 
which is drawn on the upper surface of the 
baseboard. This arc is graduated in degwees, 
and its centre is at the screw. The microscope 
is placed on the turntable with its objective 
and eyepiece in position. It is turned down 
on its trunnions until its axis is horizontal, and 
it is placed with the upper surface of the stage 
vertically over the screw. The mirror is re- 
moved, or placed edgeways and vertical. The 
substage condenser is not used. A glide is 
placed on the stage, the apparatus is pointed 
towards a window about 10 fit. distant, and the 
objective is focussed on the slide, which is then 
removed. Place a Ramsden eyepiece close to 
the eye-lens of ithe microscope, look through 
it, and adjust its distance so as to get a sharp 
image of the window bars. If you have not a 
Ramsden you can use a single lens, about an 
inch in focal length, held at a little more than 
its focal length from the eye-lens. Rotate the 
turntable until one of the vertical window 
bars is just disappearing at one side of the 
field, and note the position of ‘the pointer. 
Then rotate the turntable until the same bar 
is just disappearing at the opposite side of the 
field, and note the position of the pointer. The 
difference between the two readings is the 
angular aperture of the objective. It is more 
convenient when the Ramsden or single lens 
is mounted so that it can be slipped on or off 
the microscope without disturbing anything 
else. Numerical apenture (N.A.) is a phrase 
and method invented by Abbe to include im- 
mersion ‘lenses that have ‘angular apertures 
greater than 180 in air. 
Ipswich. A- Woolsey Blacklock, M.D. 


[248.}-STELLAR PHOTOGRAPHY.—To 
photograph stars it is essential to have an equa- 
torially-mounted camera, with some kind of 
guiding telescope attached, with an arrange 
ment whereby the camera may be kept slowly 
moving during exposure. I have taken fair 
photos of. Milky Way with such a device, kept 
moving by hand whilst looking through the 
telescope. On a very clear night 10 minutes’ 
exposure on a rapid plate will give a printable 
negative; 15 or 20 minutes is, of course, better, 
but it is a rather trying and cold task to keep 
moving such an instrument by thand, looking 
threugh tho telescope the whole time. I have 
used an old portrait lens working at about £/5, 
and Ilford ‘“‘ Zenith” or ‘“‘ Monarch” plates. 
Isochromatic plates have ‘the advantage of 
registering yellow and red stars ‘better than 
others, but. so far as my own limited experi- 
ence goes, the contrast of ordinary rapid plates 
is greater for this particular purpose. 
“E. A. S.” will advertise his address I will 
send particulars of my home-made apparatus, 
which may be of use. Heel. 


[249.}+-CROSS-STATF.—This is a staff with 
a pointed end, mounted above with a brass 
circle divided into four equal parts, and ‘havin 
two pairs of sights at right angles to each 
other at the extremities of the lines. It is used 


A Staion. 

AB Station-lime?: 
AC “Distance”. 

D. “Olject”. 
CD ` Offset” 


A Cc 


in surveying when the details of a survey are 
filled in by laying off offsets—i.c., by letting 
fall a perpendicular from the object upon the 
Station-line, now superseded by the optical 
square. You might possibly put the instrument 
to practical use in laying off a garden path or 


tennis court. T. Tamblyn-Waits. 


[254.]—DATES AND LINES.—A glance at 
a star atlas or celestial globe will show you 
that the Sun and Earth never are nor can be any- 
where near in line with any part of the con- 
stellation Herculis, for the simple reason that 
a line drawn through the centres of the Earth 
and Sun must always lie in the plane of the 
Ecliptic. No part of Herculis is anywhere near 
the Ecliptic, so the answer to your first ques- 
tion is, Verer, and to your second, Vowhere. 


Wm. F. A. Ellison. 


[256.] — PRIMUS BURNERS. — These 


- burners become choked with carbon, and it is 


practically impossible to dissolve this out with- 
out ruining the burner. The method of clean- 


ing has been given many times in the “ E.M.,” 
and is, shortly, as follows:—The nipple is re- 
moved, and the burner is screwed on to a pipe 
connected to a reservoir of compressed air at 
about 60 lbs. pressure. It is then blown red 
hot all over by means of a blowlamp, and. 
the air is then turned on and burns out the 
carbon from the tubes and vaporiser. With 
these stoves a spare burner should always be 
carried in reserve, then the old burner can be 
cleaned without stopping the use of the stove. 
David J. Smith. 


(256.J-PRIMUS BURNERS.—! s 
sound a note of warning to “O. H” | 
others. For many years I was in the habit of 
cleaning my burner by heating red hot while a 
current of air was blown through. On one 
occasion my wife was pumping up the pressure 
on a newly lighted burner, when the top of 
vaporiser suddenly split and a fine sheet of 
burning oil was projected on to her face, merci- 
fully missing the eyes. Thanks enjitely to the- 
great presence of mind of a Belgian soldier, to. 
whom I had given a home at the time, a great 
catastrophe was averted by a rug instantly 
thrown over her head, while at the same tıme.. 
with some injury to his own hands, the flaming 
stove was thrown through the open back door. 
Weeks of. skilled surgical treatment ultimately 
resulted in my wife's face healing without badly 
disfiguring scars, but since then I have con- 
sidered it wise to throw choked vaporisers 
away and fit new ones. W. J. G. F. 


[256.}-PRIMUS BURNERS.—There is no 
acid, nor anything else, which will decarbonise 
a Primus burner. It can be done, it is said, by 
means of an apparatus which forces a blast of 
air through the burner while it is kept red-hot, 
burning out the carbon. But my experience 
is that the only thing to do with a choked 
burner is to scrap it and buy another. I tried 
all sorts of ways during the war, when new 
burners were unobtainable, but none was suc- 
cessful. Also I tried a patent burner advertised 
in ** Ours,” which had straight tubes, and screw 
plugs, which could be removed for cleaning. 
It was the most woeful failure of all; would not 
burn at any price. Wm. F. A. Ellison. 


[258.]—THE CEPHEIDS.—Variable stars of 
the type of 3 Cephei are tolerably abundant, 
and a number of them are near enough to have 
their distances measured by the ordinary 
methods of parallaxes. Knowing the distance, 
the absolute magnitude of each star can be de- 
duced from its apparent or visual magnitude 
by simple photometry. .When this is done, it 
is found that the period of a Cepheid variable 
has a constant relation to its absolute magmi- 
tude. We tlien assume (and it is a reasonable 
assumption) that the Cepheid variables near 
the Edrth are in no way different from all other 
Cepheid variables. and proceed to deduce tho 
absolute magnitudes, and hence the distances, 
of all Cepheid variables from their periods. 
Variables of this type are abundant in some 
of the globular clusters, notably M.15 Herculis, . 
and form a valuable clue to the distances of 
these clusters. The case is very similar with 
respect to what is called * spectroscopic 
parallax.” It is found that stars of a certain 
spectral type in the Sun’s neighbourhood are 
all of a certain size, e.g., B type stars are 
always giant stars. This being so, we make 
the reasonable assumption that all other B type 
stars are also giants, there being no reason why 
B type stars near the Sun should be in any 
way different from B type stars anywhere else. 
This gives us fairly narrow limits within which. 
the size of any B type star must lie. Knowing 
approximately the size, or absolute magnitude,. 
of a star, its visual magnitude gives its dis- 
tance. As B type stars are abundant in tho 
globular clusters we have another way of de- 
ducing the distance of these objects. Although 
each of the above methods standing alone would 
be open to considerable doubt, yet the two to- 
gether, giving a concordant result, are deserv- 
ing of much confidence. This method of deduc- 
ing an approximate distance is called ** spectro- 
scopic parallax.” Wm. F. A. Ellison. 


———_>— 6 oC —_____ 


The Mount Everest Expedition has 
achieved its first vear’s objective, the Presi- 
dent of the Royal Geographical Society an- 
nounced at the Æolian Hall last Monday. 
Messrs. Mallory ənd Bullock have succeeded 
in reaching a point on one of its buttress 
ridges from which the wav to the summit 
seemed reasonably practicable. This point 1s 
on the north-eastern arete and is some 6,000 ft. 
below the summit. May and June are the 
best months fer climbing Everest, so te 
expedition will have to leave Darjeeling about 


March 21. A new leader will be wanted and 


six men for the climbing. party. 
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[275.J—-BATTERY.—I have in a teak case 
a tattery of ten ebonite cells of inside dimen- 


QUERIES. 
sions 48 ins. by 33 ins. by 2 ins. How could 


[261.] — REGULATOR CLOCK. —ī have|I charge them effectively and cheaj ly for use 
heard that a clock of this description has been| in chemical, physical, and general electrical ex- 
timed to a variation of only 5 seconds per| Periments?—Humberside. 
month. Is not this an unusually close rate?—| [276.}—-MECHANICAL FINGER.—I am very 
R. J.C. S. a a detom TORDE And o turned 

HS at . up Volume 79, page , an olume 100, page 
[262. 3 TEAM CARS. What power will a 257, where the mechanical finger is illustrated. 
two-cylinder high-pressure engine give 23 bore cyt ents 

p f ? Would either reader 
by 6-in. stroke, running at 300 r.p.m. and 


F. C. B. Jefferies. 
200 Ib. steam pressure? What firm can supply 


: : 277.|—POLISHING FLAT PIECES OF 
pea petal fittings to make steam genera- elas na is a flat piece of glass, such as 


: a prism, polished? I can poe lenses all right, 
[263.]—-BURGLAR-ALARM. Can any 


but eanet ee al ae eons in a 
readers tell me how I could use my portable | Prism. any reader Kindly describe pro- 
electric bell to act as a burglar-alarm from cess? Also, which is the best way to cut broken 
window and door? I travel a good deal.— 


condensers into squares of $-in. to 1-in?—Prism. 
‘Burglar-Alarm, 


7 i ° ° S 


give me a detail sketch?— | 


| [278.}-GALACTIC LONGITUDES _ AND 
[264.)-WHITE STEAM CAR.—The inquirer LATITUDES.—I should be much obliged if 
has some difficulty in getting away after the 


car has been standing 1 or 14 hours, as the 
pressure has fallen, and the time seems insuffi- 
cient for the boiler to- refill itself. Is it neces- 
‘sary to use the hand water-pump in these cases? 
Or would it not do to run the engine free 
immediately on arrival until the~pressure: falls 
to, say, 50 lb.? It would seem that this would 
ensure the boiler being refilled.—White. 


{265.}-TURBINE STEAM CAR.—Would it 
be worth while making an experimental! tur- 
bine steam oar (see article, October 28, p. 164). 
or would the r.p.m. be too high and insuff- 
ciently flexible for such purpose? If feasible, 
what type of turbine. pressure, and steam tem- 
perature would be best ?—Steamer. | 

{266.}-STEAM CAR.—What is the relation- 
ship between boiler capacity and engine 
power?—e.g., would it be possible to fit, say, 
a 50-h.p. generator to a 15-h.p. White (with 
larger water-pumps)? The pressure would be 
the same. The racing Stanley years ago had 
two boilers. The writer contemflates trying to 
make a fast touring 2seater from old parts, 
and wants to get the weight down to, say, 
15 cwt.—Steamer. 


[267.}—-NORMANDY PIPPINS.—Can any- 
one explain how these are made? We have a 
large quantity of non-keeping apples which it 
‘does not pay to market.—Yokel. 7 


(268.}-RELATIVE ADVANTAGES: OF 
OIL AND GAS ENGINES.—Can any reader 
give me any idea of the relative advantages or 
disadvantages of oil engines of the “ Diesel” 
type as compared with gas engines run from 
suction plant? The engine would be required 
for power and lighting of a factory requiring 
about 150 h.p. I have had some experience 
with power gas, but have been informed that 
oil engines are better and more economical. 
There is no difficulty as regards proximity to 
railway.—H. W. 

(269.}-COMPRESSED STEEL.—Will some 
reader kindly give inquirer some information 
regarding the ultimate strengths of this metal? 
Any notes welcomed.—A. K.2. 


[270.}-STRAINS AND STRESSES.—Will | 


some reader explain how I can calculate inside 
and cross me rs of a chassis, and what are 
their nature?—A. K.2. 


{271.}-EQUATORIAL DRIVING CLOCK. 
n any of your readers put me in the way 

of getting information as to how to make or 
adapt a clock for driving a small equatorial ?— 


[272.}-MICROSCOPIOAL.—I have a Zeiss 
E. 1/9-in. which, upon looking through the 
system at a bright light, with the front lens 
close to the eye, shows a number of fine lines 
resembling scratches on the back combination. 
This, however, when examined itself, shows 
perfect surfaces. so I conclude the marks are in 
the balsam between the components of the 

. back combination. Is this so? And is it likely 
to be against the proper performance of the 

. lens ?—W. H. White. ; 3 


. [213.—-PHONOGRAPH.—I have a hand- 
some phonograph, with very powerful motor ; 
should like to convert it to play disc records. 
Oould any of “Ours ” inform me how to do 
it? The top mechanism carrying mandrel can 
be removed.—Phono. 

274.}-VIOLIN MAKING.—I should like to 
© up violin making as a hobby. Can any of 
learn the art 


* Ours” inform.me if I could 
from books? 
tools and materials probably cost now ?—Violin. | 


.R. Martin.—The 


What would a complete set ofl. 


into the Galactic co-ordinates.—Rhodelta. 
í 


ANSWERS TO CORRESPONDENTS | 


The following are the initials, ete., of letters to 
hand up to Tuesday, 3 p.m., November 8, and’ un- 


acknowledged elsewhere :— : 


BiNocuLaR—Omega—T. H. Neal—Herbert Blair—J. 


W. Clarke—Arthur Garland. 
A. HAWEKINS.—No. 
SOUTBEND.—Thanks. No. 
CHAS, SANDERSON.—Your friend is right. , 


FIRER.--No. 
the connections are complicated. 


“wing finger.” 
wing, found in the odlite. 


M. W.—The double dates mentioned and many other 
similar ones were the result of the new calendar 


adopted in this country in 1752. R 


Prescot.—A sash window was originally a sluice 
window, i.e., a window fhat moved up and down 
like a sluice; and its origin was the Dutch sas, | 


or sasse, a sluice. 


"H. H.—A split infinitive is the insertion of “ to” in 
the wrong place of a sentence; for instance, to 


say “‘ I wish to gently remind 
“I wish gently to remind you.’ 


S. C. Sopote.—Nobody yet scems certain whether the 


you,” instead of 
, 


_ theory does or dogs not involve a belief in the 


fourth dimension, and we fear we ‘cannot extend 
the discussion in that direction. 


A. HoLT.—Such a list would fill a paget. Perhaps 
the most notable of all misnomers, in the fullest 


sense of the word, was Absalom, which means a 


father’s peace, a fatal name for the rebel son of 


David. 


E. R. J.—We cannot invite discussions about 
prices. They are readily seized on as oppor- 


tunities for gratuitous advertisements by vendors, 


and are hardly ever fruitful in anything but con- 
_tradictory comparisons. 


MORPHOLOGY.—We do not follow you. As far as the 
Greeks you mention were concerned, we think there 
was little “ mythical” about their discoveries. 


Some of their biographers may have failed to 


grasp what they wrote about, of course. Anyhow, 


it is not a matter we are able to spare space for.. 


W. C. SAVILL?.—The man you quote is a mischievous 
fool. The third dimension: Read letter 236 on 
p. 224 of our issue of June 4, 1920, and letter 256 
on p. 249 of that of June 18, 1920, and you will 


understand cl! that is known about the third and. 


fourth dimensions. Also look up previous ‘volumes 
in your free library, if they are there, as they 
ought to be. 


Leo.—Cannot say. Our own practice, when called 
on to lift heavy weights, such as a chest of 
drawers, is to breathe out heavily as we lift. 
We learned. to do so at school; when, placing 
a fellow on the ground, four of us simultaneously 
took hold of an arm or leg. As we breathed 
out he came up easily enough, and fell as easily, 
when we ceased. 


SANGUINE.—If your invention “makes a lesser 
weight move a greater weight through the same 
space in the same time,” your fortune—or that 
of the exploiter of your brains—is made, and every 
user of power will pay any reasonable price for 
your machine. If you send us a drawing and 
description we will insert at once, but we cannot 
waste a couple of columns on your’ repeated 
asseverations merely that you have done it, be- 
cause’ we do not believe you. 


T. T. A.—Very vague. Rose cutters are of various 
shapes, some cutting only at the end, others at 
the sides, the cutting part being generally larger 
than the shank; or, if smaller than the shank, 
they are turned down so as to relieve the cut: 
or, in other words, to the bottom of the teeth. 
They are somewhat tedious to work, but can: be 


Mr. Hollis would give me the formule to 
transform Right Ascensions and Declinations 


Keep them as they are, especially if 


word Pterodactyl, is Greek for 
It is a fossil lizard with a bat- 


done in the lathe by planing out the teeth, or 
milling them. If you will. say exactly what soa 
want we might help you more. — 


Quiz.—The story goes that Daly, a manager of the 
Dublin Theatre, laid a wager that within twenty- 
four-hours he would introdúce into the language 
& word of no meaning, but which would be in 
everybody’s mouth. Accordingly the four letters 
of the word ‘‘ quiz” were ked up all over j | 
the city, and people were asking each other wha 1: 
they meant. Daly won his wager, but whether, }.. 

_ fairly or not is doubtful. The word is really a 
corruption of Quid est7—‘‘ What is tbis?” and 
quizzing glasses were used before Daly's time. 


A. Towne.—Scores of recipes in back volumes, bat Y. 
the following is perhaps as good as any, and better $- 
than many, for cementing brass tops on lamp- 

glasses, or, indeed, any brass to glass. Boil i f. 
part of caustic soda and 3 parts of colophony in $- 
§ parts of water, kneading into the whole halt ju. 
its quantity of good plaster of Paris. This is 


hardens in from half to three-quarters of an 


stitute zinc white for the plaster of Paris. 


PEPITA.—An onion poultice is often beneficial when f 
suffering from an inflamed throat. We have | 
no personal knowledge of the onion syrup you $: 
mention; but, somewhere about 1882, some Zuha | 
Caffres who visited Europe were said to Bave f° 
suffered much from the climate and to. hate 
tried the following, a recipe of their own, as an 
efficacious cough eure: Take 18 ozs, of sound 
onions, pierce them with a fork, and boil for 
three-quarters of an hour with 1312 ozs. of moist 
sugar and 3.ozs. of honey. Dose: : One table 
spoonful to start: with, slightly warmed, and half 
a tablespeonfn? every two hours after. 

G. BINNS.—For large quantities you will find it 
enon oer to go to the shops, but if it is only a 
small job you can get a very good imitation of 
crystallised tin plate thus :—Place your sheet of 
tin plate on a level bench or table and sprinkle 
over it some tartaric acid. With a clean cotton 
cloth wetted with clean cold water Tub long 
enough to cause the moisture to adhere to the 
plate. — Immediately drop muriatic acid, diluted 
with one-third its ‘bulk of clean water, watching 
it carefully, and as soon as the crystals have 
formed to a proper shade wash off with clean 
water. Let the work dry in the shade without 
heating, and stain or varnish it to suit your 

taste. Avoid inhaling the fumes while applying 
the acids. 

R. D. and W. J. LETHBRIDGE.—Mr. H. J. White is 
in our opinion, perfectly right in his figures. If 

you and other people are foolish enough to pay 

profiteering retailers what they ask, it is. your 
own look-out. Probably Mr. White’s offer in his 
ee 20, p. 17 of our issue of January 28 last, is 
still open, and you should take advantage of it. 

We have a letter before us from a farmer friend 

in Cornwall deploring the fact that this week be 

has been obliged to sell his young pigs at 12s. 
each, and have been’ wondering during our walk 
down from the Northern Heights where the dif- 


— 


ference between his selling price and that of pork 7. 


in the butchers’ shops goes. 


ò 


— ee 
USEFUL AND SCIENTIFIC NOTES 


—e 

Speedings of Grinding Wheels.—In 
general, a soft grinding wheel revolving 
rapidly permits a higher production than a 
hard wheel’ revolving more slowly, states a 
recent issue of Grits and Grinds. This is true 
because the more open structure of the soft 
wheels provides greater clearance for the 


‘grinding chips, which results in a freer and 


cooler cutting action. Theoretically, there- 
fore, the correct speed for grinding wheels 
is the safe maximum speed at which the 
wheel may be operated. In actual practice, 
however, certain ranges of peripheral speed 
may be found to give good results on certain 
classes of work. For example, a satisfactory 
wheel speed for sharpening wood-planer 
knives is around 3, surface feet . per 
minute; for cylindrical grinding of crank- 
shaft pins and bearings, around 6,000 surface 
feet pa minute; and for cutting off hardened 
and high-speed steel tubing, aad the like, the 
proper speed approximates 9,000 to 10,000 
surface feet per minute. The following con- 
clusions are reached regarding grinding opera- 
tions :—l. The grade of hardness to be 
cecommended for a grinding operation de- 
pends on the surface epeed of the wheel: 2. 
The grinding wheel should be as soft as is 
feasible for the operation, and whenever pos- 
sible operated at the high end of the recom- 
mended range of speeds. 3. For a given 
wheel used for precision grinding» operatione, - 
not much increase in production is to be ex- 
pected from increasing the speed of the 
wheel alone. 4. The logical way to increase 
production in gigi grinding operations 
is to increase the traverse of the work past 
the wheel. or \the) depth of cut of the wheel, 


Ne 


not acted on by petroleum, stands heat well, and | J 


hour. If you want it to harden more-slowly sub { 


Kadi 


Nov. 18, 1921. | 


/ ` 
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(€ARDENING PARTS OF METAL 

: ` ARTICLES. : 

By Warrer J. May. 

Apart from the production of entirely 
ard masses of metal, it is often required 
hat some part or parts have to be hard 
while the body of the mass has to be soft 
sin ordinary working. In most cases the 
jaximum of hardness can be secured 
jechanically, while some variation can in 
thers be secured by the modification of 
atment given, even if only small. Where 
‘ach metals as tool steels are concerned 
:ho ordinary hardening and tempering 
<frocess are sufficient if the operator can 
ee and judge the colour at which the 
.\esired hardness is produced, but carbon 

ing steels are not all alike as 
‘pgards the colour needed, because the con- 
, ent varies sufficiently to cause consider- 
‘ible difference an the hardening tempera- 
“pres; and in handling new brands of 
on steels it is well to test them before 
: neral work is commenced. 
..m mechanical hardening—chiefly sur- 
ace hardening—we get the chilling of 
-hstings, case-hardening of iron and mild 
~tr nonshardening steel, and the surface 
‘gardening of copper by alloying tin or tin 
* pd lead into the surface of the metal, the 
‘fperations being mechanical, and due to 
i Fie changes which alter the struc- 
-mre of the metal to some depth, although 
peu not more than a quarter of an 
vach in thickness, while oftener the depth 
nA hardening is much less. But this thin 
ae of hard metal, backed by the 
leneral body at its normal toughness and 
..dtrength, isoften of more value than that 
z af the whole body in a hard state, and for 
this reason the hardening of the surface of 
;: many articles has advantages, for a thick- 
~ ness of 03 in. will often double the life 
Ol. some particular part of a machine. 
3, Casehardening is usually most in 
‘ demand, and can be done by different pro- 
s eses. A thin casing can be produced by 
pe the iron or mild steel at a tem- 


* 


—iperaturo of from 700$ to 800° C. into 
it solution of cyanide of potassium, 
a less effectively into a strong solution of 
T yellow prussiate of potash, to which salt 
“may or may not be added. About 1 lb. of 
"ite cyanide or prussiate is dissolved in 
‘each gallon of water, kept hot while dip- 
“ping is being done; and in most cases 
i isting and dipping have to be repeated 
+ rwo or three times. In others a better 
‘{{tesult is secured by using a slurry com- 
ft posed of the solution mentioned and granu- 
| carbonised leather, as this adds the 
;: actual carbon to the hardening bath, the 
°° slurry, af thick enough, bringing the 
„farbon into immediate contact with the 
a4 heated metal. In either case, however, 
.,, us method is not altogether satisfactory, 
-4 48 rather generally fine cracks are formed 
ie i the hard casing, and under some con- 
x| Canig of wear these cause the casing to 
2 vies away, or to scale off and damage 
is pa anal in which the hardened axle or 
z oier appliance is working. 
5) | A rather better hardening is obtained 
at rer a modification of the old- 
Ta ae blacksmith’s leather and salt 
J3 tod of casing hammer-faces, leather 
i ee being mixed with a sprinkling 
i yellow prussiate of potash and salt and 
A and ested iron bedded in this mixture 
"lth uoderate pressure until it blackens, 
a cee being several times repeated, 
| ~ finally the iron is heated to a brown 
Th raw colour and quenched in water. 
had nn it is possible to get a thin 
; asing wi little 
1 practi ng without cracks, but a litt 
‘| sue $ $ needed to secure uniform re- 
É ts, for, although the cooling 'is slow 


~b “When tho metal is bedded in the leather, 


(e 
e. 
a 


the absorption of carbon only continues 
through a fairly short period of time. 

The ‘best method of hardening un- 
doubtedly is pack-hardening, in which the 
articles are placed in closed flasks while 
being packed in the preferred hardening 
compound and then subjected to the cru- 
cial heat for some hours, according to the 
depth of penetration needed, in some cases 
more than one treatment being necessary 
to secure the thickness of casing required. 
The packing may be carbonised leather 
with or without a sprinkling of prussiate 
of potash and salt, or it may be one of 
the proprietary case-hardening com- 
pounds, but whatever is used, some skill 
in maintaining the proper temperature 
uniformly through the flask is a necessity. 
The articles have to be quenched in cold 
water in all cases. i 

The action of all case-hardening work 
depends on the fact that. at somewhere 
around , 700° C. iron absorbs carbon 
freely, and’ the surface of the iron is con- 
verted into a carbon hardening steel, both 
the heat and the hardening quality of the 
casing being somewhat variable. The pre- 
sence of cyanogen gas assists in the ab- 
sorption of the carbon very: considerably. 

Following on this form of hardening, 
the alloying of the surface of copper with 
tin comes in, copper alloyed with approxi- 
mately 50 per cent. of tin being about as 
hard a compound as can ‘be secured in 
regard to copper, unless chemical treat- 
ment of the molten metal is adopted. Some 
of the copper alloys are amenable to the 
same treatmefht as copper itself, and not 
only tin, but antimony and ‘other metals 
can be employed after practical trial, of 
course, assuming that the metal tried is 
alloyable with copper or one of its alloys. 
Although the copper or alloy such. as 
bronze is heated to a full red, as, say, in 
the case of a copper soldering bit which 
has become ‘‘ burnt,” the state of fusion 
is not reached, ‘but the tin penetrates the 
heated metal, and to a great extent 
becomes alloyed with it, the alloying be- 
ing chiefly of a mechanical character, as 
in the pyro-plating of steel with gold or 
silver, the molten soft metal being ab- 
sorbed by the harder metal before a state 
of fusion is reached by it. The effect in 
regard to making the surface hard is still 
produced, but the depth of penetration is 
a question of time ; the longer the heat is 
prolonged the deeper the penetration 
within certain limits. — : 

: In: performing this kind of work the 
metal to be dealt with is heated to a full 
red, then vigorously brushed with a wire 
brush to remove oxide and dirt, perhaps 
fluxed with zinc chloride or other pre- 
ferred flux, and then molten tin is flowed 
on, or the surface is rubbed with a stick 
of tin until well covered, brushing with a 
wire brush being done at first to ensure 
that the tin or other metal is in complete 
contact with the copper. When it is 
judged that sufficient tin, etc., has been 
absorbed, the surface should be cleaned 
off with a well-greased wad of tow or rag, 
and when the tin left disappears, the 
article should be cooled off naturally, 
Probably if a reducing flame could be kept 
up. this kind of hardening could be done 
with the aid of a blowpipe having a large 
and somewhat wide flame, although no 
doubt there would be difficulty in regard 
to fusing the surface in this method of 
heating. Very much the same method is 
used in one form of surface-hardened 
steel armour-plates, but, of course, in this 
carbon and not metal is the hardening 
factor used. | 

With iron castings hard surfaces are 
produced by the use of chills, and it is 
necessary to understand why the chilling 


hardens the metal. When grey iron is in 
a molten state, the graphite carbon on 
which the softness of the metal chiefly 
depends—together with other parts of the 
content—is in a state of sdlution, but on 
cooling to a certain point it again resumes” 
the graphitic state, and separates out in 
the way noticeable in grey iron. In the 
presence of some other portions of the 
general content in some of the grey irons, 
the surface of the casting—or, in case 
of thin castings, the whole of the casting— 
can be suddenly cooled or chilled, so that 
the whole of the carbon remains in solu- 
tion, and when cold the chilled iron is 
extremely hard, in some cases sufficiently 
so as to render grinding the only prac- 
ticable means of removing portions of the 
metal. All irons will not chill, however, 
and for this reason what is called a 
chillable iron must be used, some of the 
hematite brands being probably best where 
deep chilling combined with the maximum 
strength in the unchilled parts are desired. 
Each kind of iron has its own special 
behaviour in regard to chilling, and men 
who make a speciality of chilled work have 
their own special preferences, although for © 
general work the use of hematite in vary- 
ing proportions meets all needed require- 
ments. a | 
In’: practice the molten metal for 
ordinary chilled work is run up against a 
block of iron called a ‘‘ chill,’’ this being 
of a shape suitable for the purpose 1m- 
tended and of sufficient bulk, not only to 
suddenly cool the molten metal poured 
against it, but also to absorb or -carry 
away the heat sufficiently to prevent the 
carbon assuming the graphitic state. 
Usually this means that the chills are 
from 3 to 6 ins. thick, with a result that 
they are heavy, but they may, in 
most cases, be built up in sections which 
weigh, roughly, frcm 100 to 150 Ibs. each, 
unless there are facilities for dealing with 
greater weights. So far as outside chills 
are concerned, there is no difficulty about 
size within reasonable limits, while as 
the metal shrinks from the chills 
while contracting they do not get 
pinched or made impossible of re- 
moval. The same thing does not apply 
to inside chills, because the metal shrinks 
on to any enclosed object, whether it be 
a core, chill, or other object, and for this 
reason inside chills usually have to be 


built up in vertical sections in such a way 


that by removing a central wedge-shaped 
portion and one side section the whole core 
can be collapsed and easily removed. 
Usually the chills are dressed on the mould 
side with a mixture of graphite and clay, 
and then dried prior to the molten metal 
touching them, but although this is done 
to prevent the molten metal fusing the 
chill and sticking to it, such a thing is 
scarcely likely to occur, as in the event of 
such a state of things occurring chilling 
would not take place, the heat being too 
great. 

Where thick castings are concerned, 
water chills are at times used, these being 
arranged so that cold water flows through 
them and carries off the heat. Very con- 
siderable care has to be taken with this 
sort of thing, however, as it 1s quite an 
easy matter to get very serious explosions 
in the case of leakages, and unless the 
workmen can be thoroughly depended on 
to do secure work, water chills are best 
left alone. 

Many things, such as brass, are har- 
dened by hammering or rolling, and cycle 
tube, and some other solid-drawn tubes, 
become hard and brittle during drawing. 
the metal having to be frequently annealed 
to keep it workable. In these cases the 
hardening is purely mechanical, but its 
use could be muchymore-extended. Even 


¢ 


-= although not overmuch. 


- 
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thin sheet-iron or mild steel can be made 
hard enough for many purposes during 
rolling, but, of course, when once brought 
to a red heat the metal again becomes soit, 
for which reason purely mechanically 


hardened metal can only be used for pur- 


poses where there is not much heat in- 
volved. Brass, when of good quality, will, 
when well hammered, act well for flat 
springs and other resilient parts where 
steel’ cannot be used, although where 
usable steel would be preferred ; while, by 
first rolling hard ‘and then hammering 
carefully, so unpromising a metal as 
aluminium will acquire some resiliency, 


under hammering, but lead does not show 
much increase of hardness, while copper 
can be hardened very nearly to the hard- 
ness of mild steel, but with chemical treat- 
ment in addition a very much greater 
hardness can be secured. 

As a general rule, all metals and alloys 
capable of being compressed are also cap- 
able of being hardened to a smaller or 
greater extent. 


=)» 6 &—<___~— 


THE PANTANEMONE, ‘OR 
UNIVERSAL WINDMILL. | 


In his letter, 158, on p. 180 of our. issue 
of November 4 last, Lieut.-Col. David J. 
Smith made a suggestive reference to the 
Pantanemone, or universal windmill, as a 
probable cheap motive power for varéous 


te eee 


purposes, and mentioned that it had long 
ago been illustrated in our back volumes. 
Several inquiries of Col. D. J. Smith have 
reached us, and he thinks we might re- 
produce herewith the article, which 
appeared on p. 390 of our issue of July 4, 
1884. We may add that it evoked con- 
siderable correspondence at the time, 
which will be found on p. 437 of our issue 
of July 18, 1884; on p. 464 of that of July 
25, 1884; in that of August 1, 1884; of 
August 8, 1884; August 22, 1884; and 
August 29, 1884. All the back numbers 
and the volume are out of print,’ and 
readers who do not possess these should 
look them up in their free libraries. The 
volume, Vol. XXXIX., and all others can 
always ‘be seen at the Government Patent 
Office, Southampton Buildings. 

The need of irrigating prairies, inun- 
dating vines, drying marshes, and accu- 
mulating electricity cheaply has, for some 
time past, led to a search for some means 
of utilising the forces of nature better 
than has hitherto been done. Wind, 
which figures in the first rank as a force, 
has thus far, with all the mills known to 
us, says La Nature, rendered services that 
are much inferior to those that we have a 
right to expect from it with improved 
apparatus ; for the work produced, what- 


Zinc hardens 
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ever the velocity of the wind, has never 
been greater than what could be effected 
by wind of seven métres per second, But, 
thanks to the experiments of recent years, 
we are now obtaining an effective perform- 
ance double that which we did with 
apparatus on the old system. 

Aérial motors generally stop or are de- 
stroyed in high winds. Recently, Mr. 
Sanderson has communicated to us the 
result of some experiments that he has 
been making for years back by means of 
an apparatus which he styles a pantane- 
mone. 

The engraving that we give of this 
machine shows merely a cabinet model of 
it; and it goes without saying that it is 
simply designed to exhibit the principle 
upon which its construction is based. Two 
plane surfaces in the form of semi-circles 
are mounted at right angles to each other 
upon horizontal shaft, and at an angle of 
45° with respect to the latter. It results 
from this that the apparatus will operate 
(even without being set) whatever be the 
direction of the wind, except when it blows 
perpendicularly upon the axle, thus per- 
mitting (owing to the impossibility of re- 


ducing the surfaces) of three-score days. 


more work per year being obtained than 
can be obtained with other mills. Three 
distinct apparatus have been successively 
constructed. The first of these has been 
running for nine years in the vicinity of 
Poissy, where it lifts about 40,000 litres 
of water to a height of 20 métres every 24 
hours, in a wind of a velocity of from 7 to 
8 métres per second. The second raises 
about 150,000 litres of water to the Ville- 
juif reservoir, at a height of 10 métres 
every 24 hours, in a wind of from 5 to 6 
métres. The third supplies the laboratory 
of the Montsouris observatory. The first is 
not dirigible, the second may be directed 
by hand, and the third is directed auto- 
matically. These three machines defied the 
hurricane of the 26th of last January. 


CE e ____. 


SCIENTIFIC SOCIETIES. 


N 


ROYAL ASTRONOMICAL SOCIETY. 


At the opening of the new session of 
the Royal Astronomical Society Professor 
Turner commented on a paper by Pro- 
fessor Barnard, of Yerkes Observatory, 
on Nova Aggin, 1876, and mentioned 
that Nova Persic, ‘‘ The new star of the 
new century,” which burst out in 1901, 
appears to be brightening up gradually 
since 1918. A second outburst is now sug- 
gested as a possibility to be carefully 
watched, as the information to ob- 
tained from the preliminary stages is of 
very great importance, and these are for 
obvious reasons very difficult to observe. 
If this prediction is fulfilled, great strides 
may be expected in the theory of the evo- 
lution of stars. 

Professor Forsyth discussed the effect of 
the Einstein theory on the path of a ray 
of light, and concluded that it would be 
too small for detection by the most accu- 
rate methods now known. Mr. Smart had 
worked out the possibility of explaining 
the motion of Mercury’s perihelion by the 
perturbation caused by an unknown 
planet forming with Mercury and the Sun 
an equilateral triangle, so that its dis- 
turbing effect would be a maximum. tie 
found that the mass of the unknown 
would have to be one-seventh of that of 
Mercury, so that if it existed it would 
certainly have been discovered. Profes:or 
Eddington accepted this result thank- 
fully as closing another loophole of pos- 
sible escape from the Einstein theory. 


is taking place. 
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MANCHESTER ASTRONOMICAL į: 
SOCIETY. E i 

The annual general meeting was he. 
on Wednesday, November 2, at which thà- 
report of the Council for 1920-2] 
presented, together with the treasurer’s}— 
statement of accounts. The new Cound 
for 1921-22 was then elected, after which¢- 
Professor W. L. Bragg, M.A., F.RSA. 


‘read the following paper on the ‘ Quan ` 


7 


tum Theory. 7 
The Quantum thcory had its origin inf’ 
an attempt to explain the energy distzi-]”: 
bution in the spectrum of black body] ` 
radiation. In an enclosure at a uniform] ` 
temperature, an interchange of energy ig 
always taking place between the matte 
in the enclosure and the ether. Energy]’’ 
in the form of radiant heat is passing in} ` 
all directions in the ether, and in falling ` 
on the matter it sets its molecules imf 
motion, and so tends to raise its tempers} ` 
ture. On the other hand, the thermal’. 
agitation of the molecules gives rise tof- 
waves in the ether; or, as we should puti ~ 
it, the body radiates heat. When a conf 
stant temperature is reached the two pre{ ° 
cesses exactly balance. af 
In such an enclosure at uniform tem” 
perature, the energy in the ether is in theq ° 
form of waves of all wave lengths, thereq - 
being for each temperature a characteris-{ ~ 
tic distribution of the energy throughout} ` 
the spectrum. Making our calculations‘ 
with the help of the classical mechanics, ~“ 
which has proved so successful in its 
application to large scale phenomena, wey 
find that we would expect all the heaty: 
energy of bodies to disappear into thej_ 

ether in the form of shorter and shorter} 
waves. We know as a matter of experi- M 

ence that this is not the case, and some 
mechanism must be postulated whick}. 
stops, or slows up, the conversion of hesti. 
energy into short-wave energy and so er]: 
plains the observed facts. 1 
Planck in 1901 proposed his famous}: 
hypothesis to account for black body}: 
radiation. He supposed that in order to}; 
produce ether wives of frequency 4... 
per second, an amount of energy in some} i 
other form equal to hv must be used up. f- 
The constant A is known as Planck’s con-}.. 
stant, and it is one of the most funds}. 
mental constants in modern physics. Tof. 
put Planck’s hypothesis in another way, f. 
it states that ether wave energy canné| , 
be produced in indefinitely small}., 
amounts; it is only when the amount off; 
k 


available mechanical energy is equal tof, 
the quantum Av that it can be trans]. 
formed into radiation of frequency * 4y, 
Since short wave lengths correspond tej ` 
high frequencies, the quantum will bej) 
greater the shorter the wave length. Thisj-. 
hypothesis provides the necessary | ` 
mechanism for hindering the conversion; ~ 
of heat energy into cther wave energy % | > 
high frequency, and it accounts very!” 
exactly for the observed energy distribu | 
tion in black body radiation. : 
Originally Planck’s hypothesis of the i 
Quantum relationship had this theoretical <- 
origin, but it has since been confirmed on }’ 
all sides. We find that Planck’s law holds 
wherever a conversion of ‘mechanical 
energy into radiant energy, or vice versa, 


RED 
4 


a 
` ` 


re a 

The photo-electric effect, the conversion į ~ 
of cathode ray energy into X-ray energ), 
and the production of Beta particles 5. 
X-rays and Gamma rays, form a group? 
allied phenomena where the application | | 
of Planck’s law to individual cases % | ~ 
transformation can be examined. AR $ 


yi 
d 


electron with a definite speed, and there +: 
fore with a known amount of energy. falls pi 
on the target in an, X-ray tube. The 1: 
highest frequency of the. waves which if ie 
excites.is-given-with the greatest’ ex 
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ide by the Quantum Law. The radiation 
reads from the target, and when it falls 
g other bodies electrons are ejected from 

The maximum velccity of these 
gctrons is again given by the Quantum 
glationship. It is as it the radiation 
cited by the electron in the tube carried 
"quantum ’’ or parcel of energy which 
f handed over finally to the one electron 
-fected by it from the body on which it 


‘(In Bohr’s theory of the origin of 
a light is supposed to be emitted by 
atom when an electron moves from 
pe situation to another in its structure. 
:D doing this it loses a certain amount of 
-fotential energy, and the wave length of 
„ho emitted light is related to the energy 
“ange by the Quantum law. The law 
: flso plays an important part in explain- 
„pg specific heats. It is found by experi- 
hent that at very low temperatures the 
pecific heat of all bodies tends to zero 
And it is only the Quantum theory which 
ords a reasonable explanation of this 
fect. 
„We are entirely ignorant of the 
echanism which governs this inter- 
ange of energy between matter and 
„fher. By assuming that the Quantum 
telationship holds, isolated facts can be 
‘fieced together and small fragments of 
-Mo complete scheme can be formed which 
“tndicate the simplicity and the funda- 
„Mental nature of the Quantum relation- 
„Mp, and the insight which it will afford 
“mto all physical nroblems when its full 


J aia is realised. 
ct 


THE QUEKETT MICROSCOPICAL 
ee CLUB. 

4x The 564th ordinary meeting of the club 
"iwas held at 11, Chandos Street, Cavendish 
“Square, on November 8, the President (Dr. 
_,4. B. Rendle, F.R.S.) in the chair. The 
~ minutes of the previous meeting were read 
„ gnd confirmed. The President announced 
Taten future smoking would be permitted 


«alter the ordinary meetings and after 


PEN p.m. at thé gossip meetings. The 
„pE. Secretary announced that the usual 
i ournals had been received by the 
a ibrarian, and that two books had been 
t Presented to the library by Mr. A. W. 
;fthat the paper for December 13 was by 
MrT. E. Wallace on ‘ Microscopy as 
1 an Aid to Analysis,” and stated that he 
v4 Had received a communication from a 
„ot Member in New South Wales on mount- 
x: Mg on gum sandarac. This paper would 
11 also be read, so that Mr. Wallace, who 


ae 


y Mon it. The Hon. Sec. also announced 
~ that the following papers would be -read : 


January 10, ‘‘ Mosquito Investiga- 


e tion,” by Dr.C. T ierney ; on February 14 

{annual meeting), President’s.address; on 

arch 14, « Mounting in ‘Glycerin with 

ax Seals, with special reference to 

Momestraca,’’? by Mr. B. S. Curwen. 

® President announced that tyo old 

panbers of the Club had died since the 

ast meting. Mr, Nelson had ‘written to 

‘ay that Mr. F. Hughes, of Reigate, 

2 died, and the other deceased member 

| “as Mr. ©, F, Rousselet. The President 

‘i a short biographical note by Mr. 

“Ppard. Mr. Rousselet was very well 

Ch Ne to most of the members of the 

uo. He was born in 1854 and belonged 

à Huguenot family. He came to Lon- 

in Ieee and joined the Quekett Club 

ions a My. Bryce said that he had 

f3 m Mr. Rousselet for many years. 
} Before 1886 


Was very small. A small band of workers 


pr Sheppard. He reminded the members. 


: had advocated the use of this medium, 
~ Would have an opportunity of comment- 


our knowledge of the Rotifera 


then devoted themselves to the study of 
the group.’ Mr. Bryce worked at the 
Bdelloid rotifera and Rousselet looked 
after the rest. Rousselet was the autho- 
rity on the Rotiféra for the whole world; 
he had the valuable assistance of Mr. 
Dixon-Nuttall, and their papers have 
contributed much to the value of the 
Q.M.C. Journal. Personally, said Mr. 
Bryce, Mr. Rousselet was always agree- 
able and pleasant, and always ready to 


give information. The Club had sus-. 


tained a great loss. A vote of condolence 
was passed in the usual way. 

The President exhibited an ivy shoot 
from Florence bearing a curious cup- 
shaped leaf. Dr. Rendle said that it was 
one of the commonest malformations of 
leaves and was of interest in suggesting 


how the pitchers of the pitcher plants 


may have arisen. 


A short paper by Mr. Nelson on 
“Polarisation: Rings in Quartz and 
N.A.” was read by the Hon. Sec. Mr. 
Nelson said that the rings shown by a 
thin piece of quartz were given off at 
such a wide angle that perhaps only one 
could be grasped by a wide-angled objec- 
tive. If the quartz was thicker the rings 
were closer together, and it had been 
suggested that they might be used for 


measuring the N.A. of objectives. This, 


however, was not possible, as the rings 
were not at equal intervals of N.A. 
apart. A table was given compiled by 
the measurements of more than 60 ob- 
jectives, showing the number of rings 
visible with various N,A.s, and showing 
that equal increments of N.A. require 
an increasing difference in the number 
of rings. Several semi-apochromats, ap- 
parently constructed upon similar formu- 
læ, were found to show more rings than 
they ought. The reason for this pecu- 
liarity has not been discovered. . 

The Hon. Secretary then read a note 
by Mr. H. Wood on ‘A New Polariser 
of Large Field.” The polariser, which 
was exhibited and described, was the 
result of the development by Mr. Wood 
of a suggestion of Mr. Nelson’s. The 
apparatus consists of a tube 4 in. long, 


having at each end a plano-convex lens, |P 


convex side outwards, of 1{in. diameter 
and 2 in focal length. (Mr. Nelson sug- 
gests using the lenses from an old bino- 
cular.) A 4-in. nicol is fixed in the 
middle of the tube, and at each end of 
the nicol is a diaphragm as large as its 
aperture will allow. Between each dia- 
phragm and the ‘plano-convex lens at the 
corresponding end of the tube is placed 
(near to the diaphragm) a double con- 
cave lens. The light from the lamp passes 


through a bull’s eye and then through the 
‘polariser, which can be rotated, to the 


mirror. The effect of the lens is to send 
the light through the nicol in a direction 
parallel to its axis. The polariser was 
exhibited, fitting a field 17mm. in dia- 
meter. j 

Mr. F. Addey was then called upon tọ 
give his lecture on ‘‘ Pinus Sylvestris.” 


-A few years ago Mr. Addey had spent a 


summer working at~P. Sylvestris (the 
Scotch fir), and he proposed to describe 
its structure and method of reproduction 
so far as he had seen it, illustrating his 
lecture by the photographs he had taken 
of the tree and of the sections he had 
made of various parts of it. If the ena 
of a branch of P. Sylvestris be examined 
in autumn. it will be found that there is 
a large terminal, resin-covered bud, sur- 
rounded by several other large resinous 
buds, in between the scale leaves with 
which the end of the. branch is covered. 


| Lower down the long shoot which ter-! 
minates the branch are numerous short 


leaves. In the spring the terminal bud 
lengthens, forming another long shoot, 
and the lateral buds form a whorl of 
long shoots. Each year this process 1s 
repeated, the distance between one whorl 
of branches and the next roughly repre- 
senting one year’s growth. The result 
of this method of growth is a long 
straight stem with lateral branches, the 
outline of the tree being pyramidal. The 
leaves persist for only two years, and the 


lower branches soon begin to drop off, so 


that the tree loses its symmetry. A 
series of photographs of sections of the 
stem was then shown, and the structure 
explained. If a transverse section of a 
young elongated shoot is made in June, 
the following structures will be noted. 
The, stem being grooved, the section has 
a wavy outline; there is a well-marked 
cuticle, an epidermis consisting of a 
single layer of thick-walled cells; next a 
layer of cortical tissue, in which large 
resin passages occur lined with resin- 
secreting epithelium. There is a layer of 
cork and a cork ¢ambium near the peri- 
phery of the cortex, and the pith is sur- 
rounded by a-ring of vascular tissue. 
The structure was described in’ detail, 
and the. development of the stem illus- 
trated by sections made at different 
periods of growth. There are no vessels, 
water being conducted by means of the 
long-pointed tracheides, which communi- 
cate with each other by means. of bor- 
dered pits. The mechanism of the b.r- 
dered pits was shown by photographs and 
drawings. Mr. Addey then proceeded to 
describe the leaf, which is needle-shaped 
and so constructed as to restrict the loss 
of water by evaporation, the cuticle’ 
being thick and the guard cells of the 
stomata being sunk below the surface, — 
leaving a pit, which becomes filled with 
air saturated with water vapour. On 
the long shoots, and especially low down 
on the tree early in June, the small 
yellow male cones are found. The female 
cones occur on the upper part ‘f the 
tree, and as they are wind-fertilised the 
pollen must be carried up. In order that 
pollination may be readily effected, the 
ollen grains are provided with wings, 
usually filled with air, ‘to make them 
more easily carried by the wind, and are 
produced in great quantities. The female 
cones are first observed as small green 
cones near the apices of the long shoots; 
the scales open to receive the pollen, and 
the next year the cone has grown larger. 
It is not until the third vear that the 
cone, which has become brown and ligni- 
fied, opens to permit the ripe seeds to 
escape. The whole process of fertilisa- 
tion, development and germination of the 
seeds was fully illustrated and described. 
Mr. Addey said that he had found the- 
working ont of the structure and life 
history of one plant of great interest, and 
that he had derived much more pleasure 
from it than from more diffuse efforts. 


The President said that in pines we 
first find obvious adaptation to life on 
land, although there is a striking resem- 
blance to the ferns in the method of re- 
production. In some older gymnosperms 
the aquatic method of pollination still 
obtains. The resin canals vary in num- 
ber and position in different species, and 
identification is almost possible by the 
examination of a transverse section of 
the leaf. Pines, being very inflammable, 
have suffered badly during the hot dry 
summer by fire, and it is interesting to 
notice the repopulation of the clearings. 
The pines do not appear at first, but the 
deciduous seers a wor 
come up. Then the pines shoot up, n: 
after Fa few. years overshadow the other 


shoots, each bearing two acicular foliage} trees and (re-establish) the pine growth. 
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Mr. Wycherley exhibited a beautiful | 
series of drawing of sections of Pinus]. 


Sylvestris done in coloured inks to show 
the differential staining. 


Visitors may attend the meetings of 
the Club on the introduction of a mem- 
ber, or they may obtain an invitation on 
application to the Hon. Secretary (Mr. 
S. R. Wycherley, F.R.M.S.), 25, Holli- 
grave Road, Bromley, Kent. 

A. M. J. 
LIVERPOOL GEOLOGICAL SOCIETY. 

The second ordinary meeting of this 
society was held on the 9th inst. at the 
Royal Institution. The President (Pro- 
fessor P. G. H. Boswell) occupied the 
chair. ces 

The President announced that the Coun- 
cil had decided to award the Society's 
medal, the highest distinction in its. 
power, to Mr. William Hewitt, B.Sc., in 
consideration of his outstanding services to 
local geology. The presentation will be 
made at an open meeting of the Society 
to be held early in the New Year. 
=- Several exhibits of special interest were 
displayed and described, among them 
being specimens of Jurassic fossils found 
in shingle and boulder-clay near Rhyl and 
Prestatyn, which, in conjunction with 
similar finds on the Anglesey coast, may 
prove to be important in throwing light 
upon the geological character of the floor 
of the Irish Sea. Some specimens of the 


crystalline schists of Canada ‘were also 
shown. - 


NORTH MIDDLESEX WIRELESS 
CLUB. | 
The seventy-seventh meeting of the 
club was held at Shaftesbury Hall; Bowes 


Park, on Wednesday, November 2. The 


chair was taken by the Hon. Secretary, 
and, after reading the minutes, he callea 
on Mr. Haines to read a paper on “ The 
Recording of Wireless Signals.” 

Mr. Haines began by describing the 
methods used in the early days of wire- 
less, and said that a coherer of the Lodge- 
Muirhead type was successfully used, 
with a polarised relay in circuit. He then 
described the Wheatstone bridge method 
of connecting a valve in the eircuit. He 
said that he had found that relays of 
the Siemens type gave the best results. 
By connecting two valves in the Wheat- 
stone circuit it was possible to use both 
halves of the wave oscillation, and thus. 
greatly increase the efficiency of the work- 
ing. Mr. Haines also drew and described 
the Siemens relay. Replying to a ques- 
tion, the lecturer emphasised the much 
greater sensitiveness of the Wheatstone 
circuit over the note-magnifier type. _ 

Having mentioned the R.M.R. valves 
in the course of his talk, Mr. Haines 
drew curves showing the special features 
of this type of valve, and explained why 
it was particularly suitable for the pur 
pose of inclusion in a circuit such as he 
had described. He-also gave a descrip- 
tion of some of the difficulties met with 
in the construction of valves, showing 
how a number of points little thought 
about by the majority of users had a 
great deal to do with the results given by 
a valve in use. He described some of the 
methods used in R.M.R. valves which 
contributed to the results obtained with 
these valves. 
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NEWS. 


An earthquake shock recorded by Mr. 


J. J. Shaw, of West Bromwich, at about 


7 o’clock last Friday night has been con- 
firmed by a record at Aberdeen timed at 
6.54 p.m. As the Aberdeen record was a 
few minutes in advance of his own, Mr. 
Shaw expresses the opinion that the direc- 
tion of the earthquake was northward. 
Speaking with reserve, he estimates the 
distance of the earthquake at 5,000 miles, 


Jand locates it in the Northern Pacific. Mr. 


Shaw describes the earthquake as of a 
kind which occurs two or three times a 
year, not excessively large, but of suffi- 
cient magnitude to cause devastation if it 
happened in an inhabited country. 


A fossil skull has just been discovered 
in Northern Rhodesia which, according to 
a correspondent of the ‘‘ Times,” reveals 
a new chapter in the history of man. The 
scene of the discovery is the ‘‘ Bone 
Cave’’ at the Broken Hill mine, already 
famous for the beauty of its stalactites 
and stalagmites and the remarkable fact 
that the lime of which they were originally. 
composed has been largely replaced by 
phosphates of zinc and lead. Pictures 
published in the ‘‘ Sunday ‘Times ” of 
Johannesburg show a skull that seems to 
resemble the most primitive member of 
the human family at present known to 
us, the Ape Man (Pithecanthropus erec- 
tus), discovered in Java by Professor 
Dubois in 1892. But, unlike the Java 
specimen, the Rhodesian skull has the 
face preserved. and reveals a type curiously 
similar to that of the Gibraltar skull. The 
skull seems to be quite complete, .but, un- 
fortunately, there is no lower jaw, which, 
in the light of the Piltdown discussion, 
would have been of peculiar interest and 
significance. But as some compensation 
for the Joss of the mandible, the collar 
bone, a leg bone, and part of the hip bone 
are said to have been found, and will 
enable us to form some idea of the bodily 
‘form of Rhodesian man. 


The Astronomer-Royal, Sir Frank 
Dyson, gave last Saturday afternoon an 
‘‘informal talk” about eclipses of the 


Sun and Moon to members of the Royal 


British Nurses’ Association, in Queen’s 
Gate. He began with a graphic exposi- 
tion of the causes of eclipses—partial, 
annular, and total—and explained that 
the reason observers had to go so far for 
an eclipse of the Sun was that its path 
was over only a narrow band of the 
globe’s surface. Proof of the Earth’s 
roundness was first obtained by observa- 
tion of the shape of its shadow in an 
eclipse, and it must have been a very 
big imagination which attributed that 
shadow to its substantial cause. In the 
recent eclipse of the Sun he had recorded 
a fall of eight or nine degrees in the tem- 
perature. In. the 1868 eclipse Sir Nor- 
man Lockyer saw flames on the edge of 
the Sun. and was able to examine them 
by means of the spectroscope. He dis- 
tinguished a vellow line near the sodium 
line, and gave it the name of helium. 
It was not discovered on the Earth until 


many years afterwards by Sir William. 


Ramsay, and was found to be a light gas, 
not so light as hydrogen, but having the 
advantage of not being inflammable. For 
this reason it was suggested, just before 
the Armistice, that they should collect as 
much as they could and use it in dirigible 
balloons employed for bombing, but it 
could not be obtained in quantity, so that 
the idea came to nothing. 


So the Nobel Prize for Literature has 
been awarded to Anatole France, the 
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great French author. Anatole Francs ‘Ba 
a nom de plume, the writer's real nam i 
being Jacques Anatole Thibault. It hg: 
been well said, “He, whose originality ¢ ‘ge 
thought and courage in its expressa a 
were so forcibly to recall Voltaire, figi r 
saw the light in a house only a few doog#' 
away from where the apostle of Feme Be 
died.” His father, who was also a writeg— 4 
carried on business as a bookseller @u 
No. 9, Quai Voltaire, and here Anat} r 
was born. His nom de plume is the nan =al 
given to his father by his comrades wha xt 
he was doing military service. - yi 


The Nobel Prize for Chemistry for 1% a 
is to be awarded to Professor Walt” 
Nernst, of Berlin; but the prizes fof. Ti 
chemistry and physics for 1921 have bee i: 
‘reserved. Professor Nernst has often bea ( 
credited with having originated {i jt 
application of poisonous gas in Wad... 
and he was one of the German savanų. z, 
who signed the too-famous mame}, 


of October, 1914, defending the Germaf,, . 


Army’s violation of Belgium. He is othe àl 
‘wise known as the inventor of the Nems- ; 
lamp. - x 

“Nos. 3 and 4, Vol. xxii., of the Traps 


actions of the Optical Society,’ 10s. ead -= 
are full of interesting matter, including y 
valuable contributions by Mr. T. Smiti. 
F.Inst.P.; Mr. G. Milne, M.A., B.S] 
Mr. J, a a Hi John Y; 
Anderson, F.Inst.P.; Mr. $. MaN. 
F.R.A.S., etc.; Mr. T. Conolly, M.Sc.. 
and Prof. H. F. Newall, F.R.S., togetiet .. 


with some abstracts from foreign journali.. 


In addition to its ordinary programme: 
the Optical Society has arranged a senei: 
of special meetings to be devoted to ty 
jects dealing with the evolution and ar] 
velopment of various types of optical im ža 
struments. The Science Museum, Ke} ;, 
sington, possesses. a most interesting, anf }, 
in many respects unique, collection of ape 
instruments, with the characteristics oH 
which instrument makers and users might{ $ 
well be more familiar. By arrangemea@}:~ 
with the Museum authorities, these m-f 
struments will be available at the met{*: 
ings for purposes of illustration andy ' 
demonstration. The first meeting of tq 
series will be held at the Imperial Cd k 
lege of Science and Technology on Thur- ~ 
day, November 24, 1921, at 7.30 pm, zi 
when Professor F. J. Cheshire, C.B.E.}! 
will deal with “ Polarising Apparatus |- 
Other subjects to be discussed at future. 
meetings include: ‘‘ Microscopes ” (P rol. J 
A. Pollard), “Telescopes” (Mr.- D.t 
Baxendall), ‘‘ Astronomical and Surve}: 
ing Instruments ” (Mr. L. C. Martin). t; 

The King has approved of the following į : 
awards this year by the President and $: 
Council of the Royal Society :--A Royal f: 
Medal to Sir Frank Dyson, F.BS+¥: 
Astronomer-Royal, for his researches 0 } : 
the distribution and movement of 7 
stars. A Royal Medal.to Dr. F. F. Black | 
man, F.R.S., for his researches on the |. 
gaseous exchange in plants and on te). 
operation of limiting factors. The follow- +: 
ing awards have also been, made by te 
President and Council :—Copley Medal to | 
Sir Joseph Larmor, M.P., F.R.S., for his | 
researches in mathematical physics. | 
Davy Medal to Professor Philippe. 4 
Guye, for his researches in phys 
chemistry. Hughes Medal to Professor 
Niels Bohr, for his researches in the” 
retical physics. : 

Sir William Henry Hadow, Vice-Chat 
cellor of Sheffield University, has beon 
appointed at a meeting of the Glasgo” 
University Court to be the first Lecturet 
in Citizenship at that University. 
William proposes to start his lecture 
after theEaster. vacation. The Lecture 
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ship is provided for out of a fund the 
‘capital -of which, amounting to £20,000, 
~ was given by Sir.D. M. Stevenson, ‘a 
' former Lord Provost of the city, the pur- 
-+poses of which are to make provision in 
| Glasgow for instruction in the rights, 
` {duties, and obligations of citizens in rola- 
“Ftion to the city, the State, and the Com- 
` monwealth of Nations, to promote study, 
inquiry, and research in subjects bearing 
“jon local government, national polity, and 
"tinternatiomal comity, and thereby to 
~t emphasise the compatibility of civic or 
“* local with national patriotism, and of 
+ both with full and free international co- 
i operation. | 


t - 
A “The ` Wisdom of the Beasts,” by 
~i Charles Augustus Strong (London: Con- 
#1 stable and Co., Ltd.), is a readable col- 
s lection of twelve short fables, every one 
ži of which usefully drives home its lesson. 
i Perhaps the last, “ The Stoic and the 
<i Christian Martyr,” if hardly coming 
R under the title, is the best; but all are 
4 well worth perusal, and the logic of the 
“| respective disputants may give points to 
‘some of our own correspondents fond of 
3 metaphysics. | 
«4 The memorial tablet to the late Lord 
z |. Rayleigh, executed by Mr. Derwent Wood, 
t| R.A., is now complete and is being placed 
in the position selected for it in the north 
transept of Westminster Abbey, between 
L! the memorials to Sir Humphry Davy and 
Dr. Thomas Young. The Dean of West- 
| minster has arranged for the unveiling 
=. ceremony to take place on Wednesday, 
yi November 30, the anniversary day of the 
| Royal Society, at 2 p.m. Sir Joseph Thom- 
; §on, as Chairman of the Memorial Com- 
x mittee, will represent the University of 
:; Cambridge and the Royal Society. Fellows 
of the Society and donors to the fund are 
„= invited to be present. , 
©. _ The ninety-sixth Christmas Course o 
Juvenile Lectures at the Royal Institu- 
"1 tion will be delivered this year by Pro- 
fessor J. A. Fleming, F.R.S., on ‘‘ Elec- 
tric Waves and Wireless Telephony.” The, 
lectures, which will be experimentally 
illustrated, will be given on the following 
days at three o'clock :—Thursday, De- 
cember 29, ‘‘ Surface Waves on Liquids ”’ ; 
December 31, ‘‘ Waves in Air’’; January 
3, “The Telephone ’’ ; January 5, ‘‘ Elec- 
tric Oscillations ” ; January 7, ‘‘ Electric 
Waves?” ; and January 10, ‘‘ Wireless 
, Telephony.” 
| Aspecial diet of sheep glands prepared 
» in the kitchens of Chicago’s board schools 
4s going to prove to the world that in six 
"> months the sluggish brains of subnormal 
© children can be made as active as those 
» of the ordinary pupils. So says Dr. 
~ Frank G. Bruner, Director of Special 
© Schools of the Chicago Board of Educa- 
i ton, Dr. Allen Hruby, Medical Director 
| of the Chicago Sanatorium for Tubercu- 
ltsis, and Dr. Alexander Hirschfield, of 
the Health Department of the metropolis 
of the Middle West. 
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7; To Abolish Shuttle “ Kissing.’ —Mr. Sam 
{ Hartley, 14, Far East View. Barnoldwick, 
has patented a mechanical device for thread- 
ing shuttles that does away with the 
hitherto universal practice of ‘‘ kissing ” or 
drawing the yarn through by means of suc- 
tion from the lips. The outstanding feature 
of Mr. Hartley’s invention, upon which he 
has been experimenting for two years, is 
that it is adaptable to any kind of standard 
shuttle used in woollen or cotton weaving, 
thereby entailing no additional outlay in re- 
Placing shuttles already in stock. It is of 
ample construction and instantaneous in 
action, and has stood rigid tests with both 
cotton and woollen yarns. 


LETTERS TO THE EDITOR. 


Cees ieee a cael 


THE EOTVOS TORSION BALANCE—A 
GRAZING OCCULTATION — THE CE- 
PHELDS—PHOTOMETER—THE TIDES 
-DATAS AND LINES — GALACTIC 
LATITUDES AND LONGITUDES— 
AXIAL ASPECT OF MARS. 


{177.}The subject discussed at the Geo- 
physical Meeting of the Royal Astronomical 
Society on November 4 was the Eötvös tor- 
sion balance, a comparatively modern inven- 
tion which it may interest some readers to 
know of. The purpose of the instrument is 
the detection of local attraction, or the pre- 
sence of abnormal masses of matter in an 
area. which disturb the normal effect of 
gravity. It consists of a rod with small 
weights at each end suspended by torsion 
threads from a revolving and graduated head 
in the usual way. If there is no abnormal 
attracting mass, the rod will hang in any 
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applied. If there is such attraction, it will 
tend to lie in some' particular azimuth, and to 
make it take up some other position a torsion 
force must be applied by turning the head. By 
setting. the rod in this way in various 
azimuths the circumstances of the attracting 
mass can be inferred from the settings of the 
torsion head. 

A ing oe (252, p. 182].—The 
heading of this query is here altered because 
the -circumstance Mr. Vince relates was 
scarcely an anomaly, but was rather to be 
expected. In the ‘‘ Astronomical Notes ° for 
October it was mentioned that this was little 
more than a grazing occultation, and that its 
observation might prove interesting, as,’ in 
fact, it has. The matter may be considered 
in a somewhat approximate way by drawing 
a circle to represent the Moon’s disc, with a 
line joining the position-angles 16° and 12° 
East from North Point to show the chord 
traversed ‘by the star as seen from Greenwich, 
and it will be easily seen or computed that 
at 7h. 34m., which is the middle time of the 


arc within the Moon’s limb, so that the occul- 
tation would be only a graze. At Greenwich 
the altitude of À Geminorum at this time was 
45° 1’. At Mr. Vince’s place of, observa- 
tion it was 44° 44’, and the correction for 
parallax, or the amount by which the Moon 
is apparently lowered, varies as the cosine of 
the altitude. The cosines of the above angles 
are respectively 0.7069 and 0.7104, so that at 
the place in question the Moon is lower than 
the star, compared with its position as seen 
from Greenwich, by .0035 of the parallax, 
which is 12”.4. This displacement is not in 


but in the direction through the zenith, which 
is inclined to that radius at an angle of about 
18°. Therefore the displacement of the 
Moon’s limb with respect to the star is 127.4 
cos. 18°, which is 11”.8, and agrees fairly with 
the circumstance of Mr. Vince’s observation. 
This method is somewhat approximate, but a 
good friend of mine who has been interested 
enough to compute this rigorously tells me 
that the nearest distance of the star to the 
limb was 10”. The error of the Moon’s 
tabular place, which is known to exist, is not 
taken into account, and the computed dis- 
placement is wholly due to change of position. 
But the error is mostly in R.A., and its effect 
would be chiefly in time and not in distance 
ibetween Moon and star. 

The Cepheids [258, p. 182].—It must be pre- 
mised that the methods of modern astronomy 
which form the subject of this query are not 
of the same precision, nor are the résults to be 
yet accepted with the same confidence. as 
those of the older geometrical and analytical 
science, though their strength is growing. 
The Cepheids are a class of Variable Stars, 
§ Cephei being the type star, which: have an 
average period of about seven days, the rise 
to maximum taking less time than the fall to 
minimum. This light-variation cannot be ac- 
counted for by geometrical considerations— 
that is, the stars are not eclipsing binaries. 
One hypothesis to explain the facts is that a 
Cepheid is a single body which is pulsating, 
or alternately expanding and contracting, and 
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it has been found that, jud 
stars of this type whose abso 
known with some certainty, 
tion between the period and the absolute mag- 
nitude. 
lation to hold universally, that 
known the absolute magnitude may be in- 
ferred, and’ hence the parallax. 
magnitude and spectroscopic | 
been several times explained in 
and it seems unnecessary 
beyond 
measure of the intrinsic 
| amount of light emitted by, 
this is found to have correlation with the state 
or appearance of certain é 
spectrum. Hence, by help of this correlation, 
from inspection of 
lute magnitude can ‘be 
parison of this with its apparent 
or its brightness as we see It, shows 
away it is, 
is a j 
which might have been extended if space per- 
mitted, but he 
earlier numbers. (See Vol. 


azimuth indiscriminately with no torsion force, 


concluded that the 
and hence it is inferred 


tion, 
Kelvin’s argument as to the Sune age. 


Ellison’s answer to this query 
last week’s number, 
as it includes some points he does not men- 
tion, and gives a somewhat different view of 


piece of 
Lumeter, 
This is a wooden box about 7 by 
within which is a circular 


occultation, the star is scarcely a second of 


‘be measured can 


the direction of the radius through the star, 


‘being replaced by the N.P.D. 
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ng from a few 
ute magnitude is 
there is a correla- 


Hence it follows, assuming the corre- 
if the period 1s 


Absolute 
parallax have 
this column, 
to do so again 
saying that the former 18 & 
brightness, or total 
by a star, and that 


lines in the star’s 
a star’s spectrum its abso- 


magnitude, 
how far 
or determines its parallax. ‘This 
brief answer to “E. P.’s” questions, 
will find further information in 
CXIL., p. 93.) 

Prof. Eddington’s argument was rather as 


such change has 


Since writing 


but allow 


spectroscopic parallax. | = 
Photometer (257, p. 182].—There 1s a emall 
apparatus called the Holophane 


5 by 25 ins., 
er contain- 
ing a small incandescent lamp. The interior 
of the box is black throughout, except at one 
end, where there is a matt white screen, 
which is illuminated by the lamp, and is 
observed by an eyepiece at the other end of 
the box. Through a circular aperture in the 
screen exterior objects whose brightness 1s to 
be seen at the same time a8 
and compared with the screen which sur- 
rounds it. The brightness of the lamp may 
be varied, from which the procedure may be 
inferred. The instrument ‘was exhibited at 
the British Astronomical Association m 
January, 1912, and a description will be 
found in the Journal, Vol. XXII., P. 182. 

The Tides (251, p. 182 .—This querist may 
be recommended to get the Admiralty Tide 
Tables, Part I., sold by Mr. J. D. Potter, 145, 
Minories, E.C. The copy now before me 1S 
for 1919, and cost 2s. The introductory re- 
marks comprise some account of the method 
of prediction and reference to another work 
for further explanation of the theory. The 
book contains tide tables for standard ports 
of the world, and the list of Admiralty publi- 
cations of this kind to be found at the end 
may be of service to him. a 

Dates and Lines (254, p. 182].—A straight 
line cannot be drawn from the constellation 
Hercules through the centres of the Sun and 
Earth, because the latitude of the constella- 
tion is about 50° North, and is therefore not 
in the same plane with the two bodies. The 
Earth has the same heliocentric longitude as 
Hercules in June, and is 180° distant from 1t 
in December, which will perhaps answer 
«G. E. J.’s ” second question. 

Galactic Longitudes and Latitudes [278, 
p. 194].—I fear that it is not possible to give 
‘Bhodelta ” the formule he asks for. They 
would require considerable space, and are 
probably of limited interest. The formule are 
similar to those for converting R.A. and Dec. 
into azimuth and altitude, the co-latitude 
of the Pole of 
the Galactic Plane, which is 63°. The B.A. 
of this Pole, 12h. 47m.. will also be re- 
quired. But “ Rhode'ta ” will find these co- 
ordinatés ina table Computed by Mr. O. R. 


inferred, and com- . 


which might suit ‘‘ P.’s” purpose. © 
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Walkey in the Monthly Notices, R.A.S., for 
January, 1914, which was specially printed 
there that it might be available for general 
use. The copy can be bought for 2s. 6d. The 
position of the Pole of the Galactic Plane 
given above is that adopted by Mr. 
Walkey, but there are other adoptions. 
Axial Aspect of Mars.—Returning to Mr. 
Heath’s letter (p. 168), and noting also Mr. 
Wicks’ remarks on its subject in last week’s 
number (p. 190), I am able to say that the 
sition of the Pole of Mars, R.A, 317°.5, 
ec. 540.5 N., is still used in computing the 
physical ephemeris which is. given in the 
American and in the British N.A., for this is 
stated in the Introduction to the former. This 
position is rather different to that used by 
Proctor, but the difference will not explain 
away Mr. Heath’s difficulty, which I believe 
arises from a distinction, or want of it, 
between North and South declination. I do 
not know whether Mr. Heath has studied Mr. 
Proctor’s pane in the Monthly Votices, but he 
says (Vol. XXXVIII., p. 527): ‘In the 
former case (q on convexity) Northern de- 
clinations are measured from A towards k and 
Southern declinations from A towards h’.” In 
‘Old and New Astronomy ” (p. 529) there is 
a sentence which appears to directly contra- 
dict this. I will not pursue the matter 
further, as it would be unmeaning to other 
readers who are not interested, but it may 
give a clue to Mr. Heath. H. P. Hollis. 


HALLEY’S COMET AND THE RECENT 
“SURPRISE” COMET. 


{178.}—Viewing Halley’s Comet in 1910 
from Port Elizabeth, South Africa, a 
gentleman tells me that on the morn- 
ing of May 20 of that year, at 3 a.m., 
the head of the comet was far below 
the eastern horizon, but the tail, 
which was cut in two by a dark wedge of 
shadow, stretched up to the zenith. On the 
inner edges of the parting there appeared a 
reddish tone. i 
with a peculiar radiance, the effect being 
similar to an aurora. ‘The morning was 
bright and cloudless, minus a breath of 
wind. The peculiarity of the glow was that 
it produced an all-pervading quivering, 
which imparted to everything the appearance 
of the cinema pictures. 7 

By the way, I notice that the great “ sur- 
prise ° comet of August last was recently 
referred to in these columns as “ Campbell’s 
Comet.” This is an error. It should be 
Fellowes’ Comet. It was seen by Mr. Fel- 
lowes five hours before Mr. Campbell. 

g | Busybody. 


WEATHER IN OCTOBER, 1921— WHAT 
FOLLOWED— WEATHER FORECASTING. 


(179.} RAINFALL. 
No. Greatest 
of Fallin 
| days 24 
Stations. Totais. with hours. 
Inches. rain. In. Date. 


London (Hobborn 


Viaduct) ........ 086 .. 5 .. 0.28 ..*19th 
London (Lewisham) 0.95 .. 9 .. 0.32 .. 10th 
Tunbridge Wells 

(Calverley Park)} 1.38 .. 7 .. 0.74 .. 20th 
Tunbridge Wells 

(Hawkenbury) .. 1.21.. 5 .. 0.64 .. 20th 
Worthing§ ........ 0.77 .. 6... 0.29 .. 20th 
Cheltenham ...... 1.23 .. 10 .. 0.23 .. 19th 
Northwich (Barn- 

ton) |] .des.cs evs 2.65 .. 12 .. 1.01 .. Qnd 
Ipplepen* ..... e... 159 ..11 .. 0.66 .. 20th 
Manaton* ........ 2.06 ..12 .. 0.48 .. 10th 


t Average rainfall for month, 2.77 in. ; § 3.51 in. 
II Cheshire; * Devon. 


TEMPERATURE. 
Max. Min. Max. Min. 
Stations. shade. shade. Solar. Grass. 
(e] (9) oO fo] 
Holborn Viaduct 84 .. 37 ..118 .. 30 
Lewisham ...... 84 .. 29 e -—- we 28 
Tonbridge Wells 
(Calverley Park) 81 .. 31 .. 130 .. 23 
Tunbridge Wells . 
(Hawkenbury).. 78 .. 85 .. — 32 
Worthing* ...... 73 .. 36 .. JIB .. 29 
Cheltenham .... 80 .. 29 .. 129 24 
- Northwich ...... 78 .. 30 .. 118 .. 25 
Ipplepen ...... -. 70 84 ..— — 


* Mean 66.8°. 


The whole sky was aglow 
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SUNSHINE FOR OCTOBER, . 
Hours. 

122.9 | Cheltenham .. 
Tanbridge Wells 158.7 | Worthing 


Referring to letters 162 and 167, 
191, may I venture to suggest 
Godden must admit that the gales came on 
our change dates, and he will find that be- 
tween November 19 and 235 (probably on the 
first-named date) and December 7 and 9 and 
December 22-24 we shall have further destruc- 
tive gales, with cold spells following each, 
the period between December 22 and 24 and 
up to the 28th being very cold and stormy, 
with much snow, especially in the North. 

With regard to Mr. Ellison’s objection 
about the weather being too “‘local,’”’ you 
might as well try to forecast the weather for 
America as for Ireland from where I am-:situ- 
ated, except under very exceptional circum- 
stances. 

°” D. W. Horner, F.R.Met.Soc. 

Sydenhurst, 47, Forest Road, 

Tunbridge Wells, Nov. 12, 1921. 


Hours. 
160.7 
174.6 


pp. 190- 
that Mr. 


MICROSCOPICAL AND TELESCOPICAL. 


{180.}Letters 169 and 170 much interested | 


me, and Mr. Eliot Merlin may like to learn 


that some years ago I was staying with some | Mr 


relatives in a certain city, and they obtained 
for me an introduction to an observatory 
belonging to one of their friends. It was a 
Noah’s-ark shape, with a sliding roof. The 
collector showed me a fine transit instrument 
and a 7’ refractor, and when he pointed out 
the large reflector he proudly said that it 
once belonged to Mr. Roberts. The optical 
parts seemed to need new silvering, ‘but the 
owner, being an engineer, took more pride 
in its driving mechanism, which he had made 
to carry the 7’ refractor in company with the 
20’ reflector. What Mr. Merlin says about 
test diatoms is, unfortunately, too true. Only 
lately I was testing a dry 1-10’ on N. Smithu, 
and was about to condemn it because it 
would not resolve it; ‘but before doing so, 
however, I tried another mount I had when, 
behold! the beads in orderly-paired array 
shone out as clearly ‘as young peas in a pod. 
I obtained some time ago a slide labelled P. 
angulatum, but there was not one present 
on the mount, and only a few impertect 
specimens of P. quadratum. _ J. G. 
14, St. Luke’s Av., Maidstone. 


-MICROSCOPICAL. 


[181.}—With ‘reference to my letter, 169, 
regarding an abnormal form of a Navicula 
rhomboides, examined under a 12mm. 
apochromat of 0.65 N.A., the structure 
of which on one side, running at 60,000 per 
inch, could be plainly seen (with the help of 
a 40 eyepiece), while that on the other side, 
counting 61,000 per inch, remained invisible, 
I have now to report an interesting develop- 
ment, which indicates in a remarkable manner 
the necessity of what many would undoubtedly 
consider needless refinement of method in 
using the microscope to the best advantage. 
The above mentioned result was obtained by 
means of a large (almost full) working aper- 
ture, the lamp flame being focussed on to the 
object by a dry condenser unprovided with 
correctional slip adjustment, which happened 
to be on my microscope at the time, and was 
assumed to act sufficiently well to allow the 
medium power objective to work to its full 
capacity. as it afforded a fairly good image of 
the radiant, and appeared to evenly fill the 
back lens of the objective. The resolution 
obtained was also judged to be satisfactory, 
considering that the theoretical resolving 
limit for spurious striæ for a lens of the aper- 
ture, with oblique white light, is 62,667 per 
inch. Subsequently the valve in question 
was again subjected to examination with the 
objective specified. but in place of the 
former condenser Powell’s apochromatic was 
substituted, and care was taken to adjust it 
correctly for slip thickness by means pro- 
vided for the purpose. With this improved 
arrangement, and a nearly full working aper- 
ture, the structure on both sides of the 
specimen appeared plainly resolved under the 
40 eyepiece. Thus the decided practical ae 
in defining power of an objective of 0.65 N.A. 
was due to improved critical illumination and 
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attention to what the slap-dash man#wonld 
consider trifles, as usual overlooking the fact 
that perfection is made up of trifles, and is Į. 
not in itself a trifle. ~ f 

Bis Bao. Eliot-Merlin. 


Ealing, Nov. 12, 1921. 


MICROSCOPICAL—SAFEGUARDING, 
OCULARS—TELAUGIC. — 
protec- 


[182.}—0Oculars need as much 

tion from dust and dirt as objectives. 
Yet they are not provided with boxes 
This is why I advise these newest 
oculars should not be allowed to stand 
about uncovered. The glass used in 


Telaugic construction is of such a nagare 
that no chemical changes can occur to canse 
deterioration. British optical glass as now 
manufactured is, I surmise, the best in the 
world, and certainly better than the much- 
belauded Jena glass, which is unstable and 
liable to be affected by the weather. 

J. B. G. 


SCENT SCALES OF LEPIDOPTERA. 


the information he requires in The Mire - 
logist, p. 90, vol. 2 (A. Flatters, Manchester). 
Henry Hyde, of the Manchester Micro- 
scopical Society, might help. Dr. Piggott 
wrote on structure of scales, publis in 
ENGLISH MECHANIC about 1884 (7), but not 
on scent scales, I believe. V. AG 


GLOBIGERINA OOZE. 


(184.}—If the slide of “Sea Soundings, $. 
Atlantic Ocean, 2.435 fathoms’’ in possession | 
of “F. J. G.’’ (Manchester) (letter No. 151) 
is material dredged up while surveying for the 4 
Atlantic cable, it has obviously no connection | 
with the “Challenger” Expedition of 1873- 
1876. The cable surveys of the Atlantic 
bottom were made by H.M.S. ‘* Cyclops” 


(1857), H.M.S. “ Gorgon ” (1858), and ELMS. 


“ Bulldog” (1860), 


and as Carpenter was 
actively enguged 


ın the examination of 


marine deposits about this period, no doubt | 


some of the material passed through his 
hands. The ‘ Challenger” was not en 


in cable survey, and Carpenter had very little f- 


to do with “Challenger material, except in 
connection with a report on the tropical genus 
Orbitolites. 

The sentence quoted by “F. J. G.” from 
the report of my lantern lecture before the 
Quekett Microscopical Club, though correct 
in a broad sense, is rather sweeping. I was 
speaxing without notes, except a few head- 
ings on a piece of paper, and it would have 
been more correct to say that ‘* globigerma 
ooze practically ceases at 2,000 fathoms” of 
‘ceases at 2,500 fathoms.” 

It must not be thought that deep-sea 
deposits are of a fixed and constant nature, 
or that it is possible to draw a sharp line 
anywhere and say that globigerina 0020 
begins or ceases at that line. |Deep-sea de 
posits, as opposed to ** terrigenous ”’ deposits, 
depend for their formation on tlre existence 
of pelagic organisms having both calcareous 
and siliceous shells. After death, and even 
during life, these organisms slowly sink into 
the depths, the calcareous matter of the dea 
shells being slowly dissolved by the sea water 
as they sink. The organisms are of varying 
sizes, and the carbonate of lime with w ich 
their shells arə constructed is no doubt more 
readily soluble in some organisms than M 
others. Hence the calcareous shells of the 
pteropoda, which, owing to their large 8126, 
more or less mask the smaller shells of the 
globigerinide and other pelagic forammi- 
fera, are the most conspicuous feature of shal- 
low water oozes (300-700 fathoms), and the 
material is known as pteropod ooze. Before 
the 1,000-fathom line is reached, the pteropod- 
shells have practically disappeared by solr 
tion, whereas the globigerinida, which are 
more resistant to solution, and also are 
capable of maintaining existence while S 
ing and of continuing existence on the 54 
bottom at great depths. come into prominence, 
and we call the material a globigerina 00% 
But the term globigerina ooze isa very elastic 
one. It covers any deep-sea deposit in whee 
globigerine predominate, and the calcareon 
contents may vary from 90 per cent. to 
per cent. of the-whole, the highest percentage 


[183.}—‘‘N. E. B.” (letter 103) will find }- 
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being reached in tropical oozes between 1,500- 
2, fathoms. Beyond 2,000 jathoms the cal- 
cium carbonate rapidly decreases, and the coze 
passes gradually into red clay, the deposit 
which covers all the great depths, and which, 
a a general rule, may be said to begin at 
‘about 2,500 fathoms. In red clay, which is 
merely the residuum of ooze after decalcifica- 
tion, the calcareous constituents are always 
ybelow 20 per cent. of the mass, and in great 
$ it js practically devoid of calcafeous 
onatituents. But local conditions, proximity 
‘to land, salinity, and surface temperature are 
‘tall governing factors which influence the 
¡nature of a bottom deposit ‘at particular 
‘depths. As a general rule, solution of cal- 
{cium carbonate proceeds more slowly in the 
_{ Atlantic than in the Pacific, hence globigerina 
, Looze is found at greater depths in the Atlantic 
„than in the Pacific; but, so far as my own 
| experience goes, these oozes from great depths 
.. are hardly separable from red clay. 

z} The'best recent survey of marine de 
tover a large area is to bo found in 


osits 
i lint’s 
i“ Contribution to the Oceanography of the 
d Pacific ’’ (Bulletin No. 55 of the U.S. National 
‘= Muzeum, 1905, Washington). This gives in 
1 tabular form the results of a cable survey of 
~] thè tropical Pacific between Honolulu and 
~ Manila, with a branch line from Guam to 
~ Yokohama, a total distance of 6,144 knots, 
-; almost entirely in deep water. ‘No less than 
i 2,014 soundings were taken, the majority 
| being red clay, which constituted 75 per cent. 
id of the soundings, and was found at depths 
between 2,010 and 5,101 fathoms. Only 229 
samples of globigerina ooze were recorded, of 
| which 39 were below 2,000 fathoms, the 
deepest being 2,473 fathoms. There are many 
¿e records of globigerina voze under 1,000 
fathoms, the shallowest record being only 
~' 114 fathoms, and I should think this sample 
= must really have been a, terrigenous deposit, 
' as it was taken at no great distance from 
‘=, Hawaii. Arthur Earland, F.R.M.S. 


“. THE LAMENT OF A POND-HUNTER. 

+ 1185.1: H. H.” (letter 170) is unnecessarily 
>. pessimistic. The dried-up ponds will yield 
Z. hma plentiful supply of diatoms. Let him 
take samples of the earth from various parts 
of the pond bed and clean them in the usual 
way with nitric acid, and he will have no 
longer cause to sav that the joy of his micro- 


sad 
a 


1 scope has departed. Phthynx. 
; EINSTEIN’S THEORY. 

ı} ° 7186+-Permit me cordially to thank 

“Delta S.” for his letter (171) in your 


ap last issue. Heo 


says that the apparent 
discrepancy in 


the M.-M. experiment is 
| the paradox most pressingly in need of 
d explanation, and that the discrepancy in 
the case of the supposed drainpipe is 
' at bottom one and the same with that 
of the M.-M. experiment. He then most 
| kindly offers to apply a mode of solution to 
my special figures —an offer which I need not 
say I gladly accept. If he can explain it to 
the satisiaction—J will na say of the man in 
egreet—but to that of people, not mathe- 
matical specialists, but of ordinary good 
eduwition supported by average intelligence, 
feel sure that there must be many who, 
like myself, will thank him heartily for having 
liited out of the way one of the chief obstacles 
at present barring our acceptance of the 
Einstein theory. Charles D. P. Davies.- 


(187.}-In letter No. 172 the Rev. W. F. A. 

lion appears to overlook the essential 

pomt of relativity. 
with superhuman qualities, an entirely 
imaginary supernatural being. would . no 
oubt perceive the flare-up, whieh we call 
‘ow Aguile, in detail at each instant of its 
Seurrence, from its very commencement, 
perhaps as some kind of perfectly natural re- 
‘raigement of a number of electrons and 
e forees between them, ov, more probably, 

%8 @ process still less like what astronomers 
see. But, terrestrial observers are in luck 
When they see some part of the show a 
bie of years after it actually happened, 
nd although we conceive that events do not 

ta -0 our observaiion of them, all our 
of them obviously does so de- 

png, and this is the subject-matter of rela- 
We Bearing this is mind, the argument 


ra L 
A TA 
. 
E 


i TA 


His ‘* Ideal Observer” 


in Binstein’s ch. IX. appears quite clear; 
events are regarded from the ‘human ob- 
server's standpoint, the only one possible in 
science. | 
Mr. Ellison’s reference to sound shows that 
he still fails to appreciate the Michelson- 


Morley experiment. The whole subject 
originated from that experiment, 


can ‘be of little interest to anyone who con- 
siders that it proved nothing, and presum- 
ably that all the phyeicists who have wor- 
ried about it were ipso facto idiots. To 
such a person the former difficulty im recon- 
ciling Michelson’s result with astronomical 
aberration has never existed; he has no use 
for Einstein’s theory, and in particular should 
not spend time in reading the rest of this 
letter. But it may help others if I try to 
show why sound cannot be substituted for 
light in Einstein’s ch. IX., as suggested by 
Mr. Ellison, having regard to chs. VII. and 
VI. I refer also to water surface waves, 
as more easily realised than sound waves. 
Ripples of a given size move on deep ater 
with a definite velocity, which is quite irde- 
pendent of that of a body producing them, 
such as a moving ship. Similarly, sound is 
transmitted through air, and light througn a 
vacuum, each with a definite velocity, re- 
gardless of motion of its source, But anyone 
observing the ripples on water from a ship 
would find that their apparent velocity de- 
pended on the motion of his ship. Jf he 
knew the velocity of the ship, he could 
correct for it, and so find the velocity of 
the oipples relatively to the water a tew 
feet below the surface. .Similarly, an ob- 
server measuring the velocity of sound in the 
atmosphere, by apparatus on a ‘train going 
a mile a minute away from the source, would 
find that it was necessary and possible to 
correct for the motion of his apparatus to 
arrive at the velocity of sound an still air. 
But when Michelson tried his experiment, 
which he expected to show a correspond.n 

difference in. the velocity of light along sad 
acrosa the direction of motion of his place 
on the Earth ‘about the Sun, he got no 
result, although the apparatus was_ sensitive 
enough to have shown it clearly. The velo- 
city of light did not vary in accordance with 
differences of motion of the appratus 
through space. 

Consequently, Einstein in 1905 put forward 
the hypothesis that the velocity of light is 
not only constant, but is the same to all 
observers. regardless of their motwďýn in 
space, and this is an important part of the 
foundation of the modern theory of: rela- 
tivity. 

Now, returning to the sailor observing 
ripples on water, suppose he did not know 
the motion of his ship. He could measure 
the ripples, and from previous knowledge 
calculate iheir velocity with respect to sta- 
tionary water; then by observing their ac- 
tual velocity past his ship he could calculate 
the velocity of the ship in the direction oi 
motion of the ripples, relatively to the bulk 
of water underneath. This is precisely whai 
the observer of the velocity of light cannot 
do; whether he is moving or not makes no 
difference in the velocity he observes. Hence 
it was reasonabla for Einstein to extend 
Newton’s corollary—that itis imposstble by 
any mechanical process to detect uniform 
motion, except relatively to other bodies— 
by substituting “any experiment whatever ” 
for “any mechanical process.” 

Since it is a natural property of light to 
travel through a vacuum with one definite 
velocity, which is the same to all observers. 
and this is not the case for sound, the 
argument about sound in the second para- 
graph of Mr. Ellison’s letter fails. 

As regards space, it is a pity Mr. Ellison 
has not stated his definition of it. In a 
letter in the “E.M.,’’ January 10, 1919, p. 
238, I quoted well-known authorities on the 
subject. the definitions given appearing. not 
antagonistic to the idea of curvature. 


[188.}-May I be permitted io reply. 
without any side issues, to the original query 
of Mr. Davies (289 and 143)? 

Tha relations that exist between the pro- 
pagation of light. the source of that light, 
and an observer change with every change in 


their relative motions. ‘Hinstein’s theory is 
based upon the assumed constancy of the 
velocity of light (in vacuum) to every ob- 
server, and, recognising that relations. do 
change when relative motion changes, but at 
the same time resolute in maintaining the 
theoretical constint’ velocity of light, he was 
constrained to manipulate the standards for 
measuring the {wo factors—measured distance 
and measured tir.e—in which the velocity of 
light is expressed. 

Thera is mo dispute about the data, it is 
only a question of the terms in which the 
phenomena should be described. The plain 
man, relying upon the constant value of his 
measuyiag standards, finds that the velocity 
of light changes with every change in the 
relativa motions. Einstein, relying upon 
measuring standards whose velue he assumes 
to change with every , change of relative 
motion, finds that the velocity of light is 
constant under these circumstances ; and he 
justifies the introduction of variable value in 
messuring standards by «assuming the 
validity of the Lorentz transformation. The 
acceptance or rejection of the Einstein theory 
is, therefore, bound up with the acceptance or 
rejection of the Lorentz transformation. In 
either case there is change, whether it be 
called change of standards or change of 
velocity. Sn, Ga aa 

The figures put forward iby “ Fabius (59), 
endorsed in a qualified way by “ Delta S. 
(67); and accepted as correct by Mr. Davies 
(143), appear to me to be entirely misleading. 
“Fabius” began by giving the speed at 
which a train’ travelled towards (him (relative 
to him), but in his subsequent steps he dealt 
with the speed which the train, the observer, 
A or B, as the case may be, travelled towards 
a fixed point on the track. Had he continued 
his first line of reasoning (relative to the 
observer), his second step weuld have shown 
that the velocity of the train relative to him 
was 120 miles per hour, and so on with. the 
subsequent steps. , Robert Marshall. 

4, Wardie Avenue, Edinburgh. 


HELP THE CORNISH MINERS. 

1_I am informed that an appeal on 
behalf lp the unemployed Cornish miners ap- 
peared some little while ago in your paper. 

As treasurer of the Camborne, Redruth and 
District Unemployment Relief Fund, which 
district embraces the greater portion of the 
distressed area, I should be glad to receive 
any contribution. 

Fred D. Bain, Hon. Treasurer, 
Camborne, Redruth and District 
Unemployment Fund. 


Fairfield, Mogan, Redruth. 
a 0 0 
Water Required per Horse-power.—Quite 


often rather wild ideas prevail concern- 
ing the amount cf water required to pronen 
a 


a horse-power. Many people figure 
height of fall ıs the only thing to be con- 
sidered; others, that amount of water is the 
sole element; ‘vhereas, as a matter of fact, 
both are equal factors. To give some idea of 
the amount of water that 1s needed to pro- 
duce one theoretical horse-power, @ fall of 
1 ft. is assumed. end it may be mentioned inci- 
dentally that the weight of water 1s 624 lb. 
per cubic foot, or 85 lv. per galon. This 
being the case, and bearing in mind that it 
takes as a ininimum to produce one horse- 
power 32,000 lb. of water every minute fall- 
int a foot high, this is equivalent to a minl- 
mum of 3.960 gallons. or 513.64 cubic ft. per 
minute. falling that foot high; 513.64 cubic 
ft. or 3,600 gallons would be contained in a 
box 8 ft. on a side, internal dimensions. It 
the fall were 5 it. instead of 1 there would 
be needed per minute only 792 gallons, or 
102.73 cubic it., which would be held by a 
cubical box 4.69 ft. on the side, internal 
measurement.—The National Maller. 

Sir Napier Shaw, lecturing last Monday 
night at Manchester University on “ Some 
New Views About Cyclones and Anti- 
Cyclones,” said Galton’s view expressed very 
well the views of meteorologists generally 
during the past sixty : 
ever, a the dynamical, and physical 
sides of the subject, and there | 
fore, be something wrong with it. 
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REPLIES TO QUERIES. 


(35.1—H ASEMATOXYLIN.—See G. [Mann’s 
“ Physiological Methods,’ where excellent 
work on dyes and their reactions are ex- 
plained (Oxford Press); Thorpe’s Chemistry ; 
“ Dying” (published by Griffin and 
author Knecht E. Rawson, and Loewenthal, 
Benedict, Rudolf, “ Chemistry of Coal Tars.” 

V. A. L. 


[69.1—BACTERIOLOGY FOR AMA- 
TEURS.—Many treatises can be read, and 
non-medical types excluded. See Bacteria in 
Relation to Country Life (Journal of the 
Linnean Society. ' Macmillan); Curtis, H. J., 
Essentials of Pract. Bacteriology (Longmans, 
Green); Schenk, S. L., anual of Bac- 
tertology (Longmans); Bowhill, T., Manual 
Bact. Technique and Special Bacteriology. 
2nd ed., five plates (England, and Wm. Wood 
and Co., N.Y.). most excellent practical 
manual is Micro-biology for Aq. and Domestir 
Science Students (A. and J. Churchill, 21s.), 
by. Prof. C. F. Marshall. See Harshberger’s 
Textbook of Mycology and Plant Pathology 
(Churchill), also article in Journal of Applied 
Microscopy (Bausch and Lomb), containing 
many useful subjects and résumé of bac- 
teriology, botany, and practical laboratory 
work, Other works are:—MacNeal, Practical 
Bacteriology; Frost, Taboratory Manual 
(University of Wisconsin, U.S.A.); Novy, 
Hoc olagy (University of Michigan, 
U.S.A.); Ward Giltner, M.D.. General Micro- 
biology; Fred, B., Sow ‘Bacteriology; 
Jordan, . O., General Bacteriology, 6th 
ed.; Smith, E. F., Bacterial Diseases of 
Plants, 2vols.; Abbott, Bacteriology; Kendall, 
Bacteriology, now ed.,; and Morrey’s Funda- 
mentals of Bacteriology. Jensen's Dairy Bac- 
tertalogy, translated by, P. S. Arup, is a 
special type and non-pathogenic. Why does 
not someone go and 
Verners, the free-living Dino-flagellata, and 
other protozoa, and improve our knowledge. 
and aid medicine, agriculture, and biology ? 
An excellent work is Canning and Preserving 


of Food Products with Bacteriological Tech-. 


nigue, by Edward M. Duckwall (Pittsb 
Printing Co., Pittsburg, Pa., USAl 5 dols.) 
V. A. Latham. 


[193..—DAVON OPTICAL APPLIANCES. 
—Ever since the introduction, first of the 


micro-telescope and then of the super- 
microscope, I have been struggling to 
overcome prejudice. Therclaims I have made 


have been publicly demonstrated by me upon 
many occasions, but some of my critics have 
imagined claims which have never been made. 
I was once publicly acoused of claiming a 
magnification of 15,000. Such a claim has 
never been made by me. In 1915, however, 


your journal published a letter from a Mr.- 


nard, of Birkenhead, who wrote you 
once under a magnification of 15,000 he 
caught a clear glimpse of the secondaries of 
C. asteromphalus in full stereoscopic relief, 
but he was not able to get the view again— 
it showed the possibilities. Many who have 
_ been asked by me to decide disputed points 
have emphatically refused. simply because a 
departure had been made from the accepted 
principles of the microscope, and for no other 
reason. The late Dr. Spitta whs one who, 
although expressing a very high opinion of 
certain photo-micrographs at 3000 submitted 
to him, refused point-blank to have anything 
to do with an instrument constructed on 
“ theoretically unsound lines.’ In the realm 
of bacteriology it needed a bacteriologist to 


- decide; in the domain of metallurgy the 
metallurgist must give the verdict, It 
was impossible for me to decide. The 


letters from Mr. Kluijtmans and Dr. Beatty, 
whose full report is published, should. I think, 
go far to reassure the sceptical that the appli- 
ances, besides being available for a multitude 
of uses hitherto foreign to the microscope, 
are, ın addition, capable of being employed in 


serious miscroscopy. 
Fredk. N. Davidson. 
29. Great Portland Street, W.1. 


{241..—MICROSCOPICAL.—Dr. (Woolsey 
Blacklock’s reply to this is only true for 
lenses made of glass having a refractive index 
of 1.50. In Chance Brothers’ list of optical 
glasses there are glasses having indices as low 
as 1.478 and as high as 1.756. A plano-convex 
lens of the first of these would have a focal 
length of 25.1 in. if its radius were 12 in.— 
i.e., its focal point would be 1.1 in. beyond 
the surface of the sphere ‘which was the 
continuation of its curve—while one of the 
other glass would have a focal length of 
only 15.87 in., or more than 8 in. short of 
the same surface. I have never met with a 
glass of index 1.50. The nearest to it in 


o.), | h 


study the larvæ of 


Chance’s list is 1.508. The commonest glass 
(window-glass and ordinary plate) has an 
index of 1.52 to 1.53, so that it would not 
be easy to find a lens fulfilling Dr. Black- 
lock’s conditions with accuracy. : 

i Wm. F. A. Ellison. 


[241..—MICROSCOPICAL.—H. M. 
as no doubt rightly guessed; the balance of 
his lens has gone wrong. He should take 


the lens to Messrs. Swift and Son, who will 


soon put it right. | Edward M. Nelson. 


- (251.]—THE TIDES.—Tides were probably 
observed even in prehistoric times, and as 
century succeeded century, so many, so fan- 
tastic, and so dontradictory were the explana- 
tions that an ancient philosopher pronounced 
them “the tomb of human curiosity.” No 
theory ‘worthy of the name was evolved befote 
Newton’s discovery of universal . gravitation. 
Then within a comparatively short time we 

the equilibrium theory and the dynamical 
theory of Laplace, which supplanted the first 
named because of the impossible nature of 
the currents assumed necessary for its main- 
tenance. In the evolution of these theories 
Newton and Laplace had only Channel tides 
for comparison, which, far from being normal, 
are some of the most abnormal tides in the 
world. Not only is the tidal-wave from the 
eastward obstructed by land, as in other parts 
of the world, but there is such a large supple- 
mentary ‘derived’? wave from the ‘Great 
Southern Ocean, coming in from the S.W., 
that Whewell found that “the tides of Liver- 
pool agree with an equilibrium tide produced 
in the Southern Ocean 374 hours before the 
Moon’s transit and transmitted thither un- 
changed.” The equilibrium theory, with slight 
modification by Newton, Daniel Bernouilli, 
and others, seemed to agree with known tides 


‘P and P’ are the Poles and PP’ the Earth’s 
axis. 

EQ is the Equator. 

H and H’ are the lunar and anti-lunar tidal 
summits. 

LW is the great circle of lowest water mid- 
way between summits 

The dotted lines are the small circles of 
mean. level. 

HM is the direction of the Moon, with high 
dcciination, 60 radii distant. 

V and V’H’ are parallels, every position 
on which passes through the tidal crests by 
rotation on axis. | 

RW and LD are the parallels of single-day 
tides, it being high water at R and’ D and 
loy water at W and L twelve lunar hours 
ater. 


-~ — 


fora time. Then the great French astronomer 
Laplace substituted the dynamical theory, and 
again for a time all seemed well. But as 
observations came in from distant parts of the 
world, they emphatically contradicted him. 
For example, he concluded that in an ocean 
of equnble depth there would be no diurnal 
inequality, which would in any case decrease 
to evanescence in high latitudes. So far from 
this being true, in the Pacific, where the 
depth is more uniform than elsewhere, diurnal 
inequality is practically universal, and where 
he said it ought to be vanishing it is so 
great as to permit only one rise and fall 
in the day instead of two. These are known 
as “single day tides,” 
Sir G. Airy as ‘‘ most extraordinary,” and left 


at that as inexplicable by the dynamical theory | } 


which he was advocating. Twenty-three years 
ago the Rev. J. H. S. Moxly, Chaplain to the 
Torces, put forward a theory in which single- 
day tides are a necessity along the parallel 
which is the same distance from the Pole as 
the Moon is from the Equator. This theory, 
which the and I worked out in collaboration, 
is, I believe, probably identical with New- 
ton’s original conception, although the idea 
of pressure as fhe prime cause of the 


White 


and were described by| Q 


phenomenon is not mentioned by the greatess 
philosopher of all time. Instead of the Moon 


creating currents, her attraction and the centzi- | 
fugal force of revolution which balances it ; 


produce “‘ differential pressure” in terrestrial 
gravity, by which the lunar and antibunsar 
protuberances are squeezed up, the sumimits 


being under the Moon and at the other end | 


of the diameter pointing to her. These and 
the circles of equal pressure surrounding them 


(like parallels of latitude round the Pole) shin | 


and synchronise with the Moon, keeping their 
relative position: and so this wave only 5 ft. 
high and 12,500 miles long travéls round the 


Ppa ‘ey \y 
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Earth at the prodigious rate of 1,000 mile f- 


per hour along the Equator; but it is only the f` 


wave-form that progresses, just. like the un- 


dulations of a flag fluttering in.the breeze. }. 
In “ Moxly’s Theory of the Tides,” published 


by Ate 145, Minories, this is fully described. 
wit 

been 
“ ab- 


had hitherto 


lar,’ or 


tidal sequences, which 

labelled “anomalous,” “‘ irre 
normal.” but now fit into 

the pieces of a puzzle when the key has been 
found. , 
mencing November, 1919, there is a series of 
papers describing the theory, with further 
examples. The islands of Tristan D’Acunha, 


Amsterdam, St.. Paul and Stewart Islands, H 


N.Z., are practical proofs of a theory that 
has never | f 
Southern Ocean is the only region of: the 
world where the tidal wave gets a 
unobstructed run as it would on the ¿deal 


tidal world completely covered with a deep 


coating of water. Land obstructs, and friction į; | 


of the bottom in shoal water retards, the f 


free 
action of the wave. The Admiralty Tide Tables 
are the most comprehensive and_ reliable 


Potter.’ 


Je. Ruthven. 


guides for times and heights in British and l: 
y 7 7 


foreign ports; published 


[261 -REGULATOR GLOCK— 


“R. J.C. S.” is quite right's a rate -of about |? 


five seconds per month is what. one would 
expect from a good regulator. A: most 
appalling amount of rubbish is written about 
regulators 
introduced, mainly to show how clever 
writer is. One or two examples may interest 
our readers. Theory No. 1.—If a pendulum 
vibrates in a cycloid it will be isochronous. 
Now a pendulum vibrates in a circular arc, 
therefore it cannot be isochronous, for larger 
arcs take longer times than smaller ones do. 
This is known technically as “o 
error.” Clockmakers used to make regula- 
tors so that their pendulums vibrated through 


very small arcs, the reason for doing so being 


that the cycloidal and circular curves for 
small arcs coincide, therefore the circular 
error would be less. They had been quite led 
astray by theory, and, about 1850, they found 


out their mistake, for clocks kept better time — 


when their arcs were increased to 2° or 24°. 
Theory No. 2 is that a common pendulum 
expands in heat, therefore a clock in warm 
weather goes slow. The textbooks explain 
the principle of compensation, and how to 
calculate the compensation of a pendulum (an 
easy quadratic). Now for the practical truth: 
Ninety-nine hundredths of all regulators have 
Graham dead-beat escapements. is 18 & 
very good escapement, perhaps not the best, 
but undoubtedly it is the one that clock- 
makers are most practised in making, and, 
therefore, make it better and cheaper than 
other forms. If this is made with jewelled 
pallets, with pretty steep impulse piani it 
will keep very good time. It should be known 
that there are escapement errors as well 4s 
pendulum errors. The escapement error of 
a Graham is contrary to, and larger than, 
the circular error of the pendulum; therefore. 
a regulator with this escapement will gam 
with an increase of arc. There is still a 
more wonderful bit of truth to be told, for 
the textbooks explain that when a clock gets 


dirty, and the oil dries, etc.. there is more 
friction, the arc will fall and, the clock will 
gain. But this is just what it does not do, 


for the arc increases with dirt, and the el 
gains. So far for the circular error theory, 
and we will pass on to error No. 2. The 
raham escapement thas also a temperature 
error, which is opposite to that of the pendu: 
um. A regulator with a Graham. jewell 
escapement should have a pendulum mu 
under-compensated. An unjewelled Graham 
escapement hardly requires any compensation 
at all. I greatly improved one of my clocks 
by replacing its steel rod by a brass one, 
in order to make it still more uncompensated. 
The temperature of the ball, where this cdo% 
stands, this week has fallen from, 65° to belor, 
50°, yet the clock has not gained. If it hs 
not had “its_rod changed it would have gaim 


eir places like |^ 


n refuted. Part of the Great | 7 


clear and x 


and no end of mathematics is | 


many simple explanations of tides and f °. 


In the “Nautical Magazine” com. - ‘ 
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at least 2 minutes, The problem for a clock-|theso are not right you will simply waste 


maker is to make a pendulum ‘that will com- 
pensate a certain clock, for which work 
neither the textbooks, nor their authors, give 
the slightest assistance.. ‘True, they-.give rules 
for making a pendulum of {nvariable lengta, 
but such a pendulum is of no use in a clock.. 
The clocks in astronomical observatories are 
kept in a constant temperature, so it does not 
matter in the very least whether their pendu- 
lums are made of iron, steel, or brass, com- 
pensated or uncompensated. A good regulator 
can carry a 20-lb. pendulum, but half that 
is enough for a grandfather. Of course, both 
those clocks ‘must be raised off the floor and 
erewed firmly to a solid wall. 


i Edward M. Nelson. 


(261!—REGULATOR CLOCK.—Some of 
the best of them oan go to five seconds per 
year. Five seconds per month would be a 
poor performance. Our own transit clock at 
Armagh Observatory, which has only a- dead- 
beat escapement and mercurial pendulum, and 
is as old as 1827, has given quite lately a 
rate of 7.5 seconds’ loss in five months. 


Wm. T. A. Ellison. 


262]-—STEAM CAR.—The power which 
such arn engine would give under the con- 
ditions named will be little guide to its use 
in a car, as the m.e.p. would be highest 
when starting from rest or climbing a hill at 
a comparatively low speed, and lowest when 
running fast on the level. An engine of this 
size will give power according to the weight 
of steam passed through it in a given time. 
You give no idea whether the pressure named 
is the boiler pressure or the m.e.p., a very 
vital difference. ou can work out the 
hp. under the old rule of P.L.A.N./33000, 
but it will not be of much use to you. If the 
boiler is to be oil-fired, give it at least 
50 sq. ft. of heating surface, horizontal surface, 
or 100 sq. ft. if vertical, and this will enable 
you to get a useful power out of the engine. 
The super-heat should be carried as hi 


as 
the design of engine will allow. For boiler 
fittings, ete., see the Sale Cols. of the “ E.M.” 


David J. Smith. 


(%1 —WHITE STEAM CAR.—With some 
models the boiler will not refill itself unless 
tho valve at the foot of hand pump is left 
unscrewed. This is- rather a nuisance, as the 

plunger, while engine is running, tends 
to nse up to the end of its stroke and: gets in 
the way of one’s legs. When car is stopped. 
the valve can be unscrewed and the vacuum 
in boiler. will draw the water in when car has 
been standing some time. Otherwise there 
is no other way than to pump water in by 
hand before starting up. The plan you pro- 
pose would not be good, as it would tend to 


sog the engine up with wet steam, washing. 


out all lubrication, and rendering it difficult 
to re-start. A high pilot will cause the 
trouble, as the boiler will take a long time 
cool down, and the pressure will not fall 
for a long time, so in a stop of an hour or 
$0, no vacuum will form, so boiler will not 
refill, It is little trouble to give a dozen or 
% strokes with the hand pump after a stop, 
and this is the best plan. David J. Smith. 


5.1—TURBINE STEAM CAR.—Yes, it 
would, as anything which niakes work is 
worth doing in these times, and you might 
spend your money in many worse fashions. 
I cannot hold out any hopes of the experiment 
being a practical success, as the steam con- 
sumption of these small turbines is very high, 
as also is the speed, two things not at all good 
ina steam car. A turbine of the de Laval 
type would probably be the best, with a suit- 
able reduction gear. Tho steam pressure 
should be as high as can be carried with 
safety—say, 500 to 600 lb. per square inch, 
superheated up to 700 deg. to 800 deg. F. I 
doubt if you could carry a boiler large enough 
to supply’ the steam required, or a condenser 
to deal with the exhaust. Still, it is an in- 
teresting field for experiment, and will keep 
rou quiet a long time. David J. Smith. 


(%6. —S TEAM CAR.—There is no ratio. 
The rule is, the larger the boiler—i.e., the 
greater the heating surface—the better. You 
‘an certainly fit a 30 H.P. generator to a 
1) H.P. engine, and it will use all the steam 
you can make, as the power of a car is not 
R the ængine, hut in the boiler. The 10, H.P. 
White had a 3-in. and 5-in. engine, and 
weghed about 18 cwt. The 20 H.P. model 
aso had a in and 5-in. engine and 
weighed about 30 cwt. I doubt if you will 
get the weight down to 15 cwt. unless you 
Tun it as almost a chassis. Look to your H.P. 
 Mston valve, also the H.P. piston rings, as if 


is cheap. 


steam and have a rough running engine. 
David J. Smith. 


[268.—RELATIVE ADVANTAGES OF 
GAS AND OIL ENGINES.—The matter 
really groups under three headings: — 
cost, upkeep and attention cost, and fuel cost, 
the last two governing the first. With these 
engines the fuels used must bear a relation- 
ship of about 14 to 1 in cost per ton to be 
equal in use. That is to say, if oil is 
£4 10s. per ton, coal must be £3 per ton to 
be equal in cost pe H.P; developed. From 
this you will be able to arrive at the fuel cost, 
as you will know what are the prices of these 
delivered at your works. There is probably 
some advantage in the cost of attention for 
the oil engine as compared to the gas. It 
should generally start more quickly from cold, 
and as the fuel is easier to hand and there 
1s no generator or 
attend to, less attention would be required. 
On the other hand, the consumption of  lubri- 
cating oil is prodigious on some of these en- 
pines, and the repair or upkeep cost is far 

eavier than with a gas engine. The first 
cost of the oil engine will probably be twice 


that of the gas engine, and although | this. 


would not be a disadvantage if it was com- 
pensated by the other two factors, it is very 
doubtful if it would be. Oil, too. at present 
: en trade revives it will pro- 
bably sail up to the high price recently pre- 
vailing, and once you have placed yourself 
in the power of the oil rings it is no use kick- 
ing, and fuel oil at £10 or £12 per ton is no 
joke! ` avid J. Smith. 


(271)—EQUATORIAL DRIVING-CLOCK. 
—An ordinary clock is not suited for this 
purpose, because its motion consists of a series 
of alternate jerks and stops, which would be 
magnified by the power of the telescope. A 
sand-clock „has been used with satisfactory 
results. This is a vertical tube filled with dry 
sand, which escapes through a hole in the 
bottom, and allows a weight which rests 
upon it to descend. A cord is attached to the 
weight and passed round a grooved wheel 
on the polar axis, which is thus caused to 
rotate at the desired speed. The sand must 
be well washed to free it from hygroscopic 
salts. The hole through which ıt escapes 
should be square or oblong and _ partially 
closed by a sliding plate, which should not 
be touched after it has been properly. ad- 
justed. There should be a second plate. or 
a tap for starting or stopping the flow. of 
sand. 
speed when required for bringing the object 
to the centre of the field. A similar arrange- 
ment may be made with paraffin or some 
fnd that does not freeze or thicken with 
cold. 

Ipswich. A. Woolsey Blacklock. M.D. 


[272..—MICROSCOPICAL.—As_ the marks 
or cracks can be seen through the front lens 
it is not likely that they are on the back 
lens, or in its balsam. More probably they 
are on the front surface of the second lens. 
If the lens defines well it should be left 
alone. If it does not do so, it should be sent 
to a maker for examination and adjustment. 
A meddlesome, unskilled amateur might ruin 
it. It is difficult to get optical goods to 
or from Germany now, but Watson, Swift. 
Beck, or Baker would do what is needed. 


Ipswich. A. Woolsey Blacklock, M.D. 
— E TM 


Hard and Soft Water for Radiators.— 
Writing to the Commercial Motor on the sub- 
ject of ‘‘ Water for Radiators,’’ a corre- 
spondent gives some useful advice. Tap 
water, it is pointed out, often has a large 
lime content, which is exceedingly objec- 
tionable from many points of view. Distilled 
water or rain water is recommended, but 
both are difficult to obtain. ‘‘ After a little 
thought and experiment,” the correspondent 
continues. ‘‘I tried using ice water, which 
can be obtained from any fishmonger, poul- 
terer, or butcher. It appeared to me that 
this kept the engine cooler even after climb- 
ing, loaded, up a stiff gradient. I have had 
this water analysed, and the results may 
prove of interest. They are as follow :— 
Harliness, 2.8; alkali, 4.0; phenol, pink on 
boiling; there was no trace of lime what- 
ever. Now, the interesting fact is that the 
town main water from which this ice is made 
has a hardness of 14°, and for some reason 
or other, after being frozen, it is a great 
deal softer.” 


producer to clean and f 


A second hole is used to increase the, 


QUERIES. 


[279.}—OCCULTATION OF STAR BY 
MOON.—On November 6, time 6.15. G.M.T., 
sky clear and visibility good, following. 
squally weather with rain and hail—a faint | 
star about 9th magnitude following Moon's. 
dark side by about 30’—dark side well 
and sbarply defined by Earth shine, re- 


lative position of star in line with Gassen- 


‘di. Watched till star was- close to limb 
and distant about. 30” (time about 7_p.m.). 
as I was using merely 2-in. x72. I went 


x120, but failed to dis- 


to procure 3-in. | 
nor was I able to again 


cover the star, 


detect it with 2-in—Moon Southed at 
5.22 p.m. I continued. watching till 7.15 with 
no result. Can. any observer stato time of 


occultation ?—H. Btaar. 


(280.}_-SPECTROSCOPE.—How and with 
what should the prisms of a 5-prism star 
spectroscope be re-cemented? Jf Canada. 
‘Balaam as used in microscopy is suitable. 
'should it be applied over the whole surface to 
be joined (ie., in the path of ihe ray) or 
at edges only ?—Wamba. 


(251..—PHOTOGRAPHIC PLATES AT 
OBSERVATORIES.—Would Mr. Hollis give 
some information as to the method of storing: 
i hotographic plates at 
80, wna sae ade rae 
i to keep the plates from fading alter 
Huber of ree a I have been told that 
they : (3). As the plates are not 
usually perfectly flat, does this deter from 
getting perfect star images ?—Busybody. 


' (082. ]--SOLID GEOMETRY.—Is there any” 
intermediate form between the cube and the 
octahedron, by repetitions of which our three- 
dimensional space may be entirely occupied 
without leaving any interstices? If so, how 
many such solids will be necessary in „order 
to completely surround one?—P. H. Neal. 


3]1—CLAY PUGGING.—Is clay, if all 
ie stones are removed, really to be relied . 
upon as being as effective as: concrete in 

forming a large but shallow leak-proof ete 

ficial pond upon & sandy soil? Is the ae 

mixture of chopped straw an advantage and. 

if so, in what quantity? Is there any danger 

of aquatic plants, reeds. bullrushes, water- 

lilies, etc., causing a leakage by their root- 
action? What depth of clay-pugging is mol 

eficient? Pond to be 18 an. by 24 in. deep.— - 
Omega. 


(284.) PRISMATIC BINOCU LAR 
have a prismatic binocular of power 8. ¥ m 
I look through the lenses together I get 
a perfect circle in the field of view. Now 
when I open them out ever so little I get a 
segment of a circle on each side of the dle 
one. The definition all over the field of view 
Can the ədjustment be correctect 


ie a to show only one clear circle ?— 
Binocular. 
J—FUR IN COPPER KETTLES.— . 

ag can I remove fur from copper ee h 
I have one with about 3-10. of fur.—J. $ 
Clarke. ` ee 

(286..—E ARLY SUN AND MOON 
ECLIPSE.—Can Mr. Hollis give the earliest 


i tely 
dates of a Sun and Moon eclipse accuratel; 
predicted by calculation. by whom. and from 
what regions of the globe were they visible “ — 
S. Raurigh (Barcelona). 


(287.—DARK-GROUND 
TION.—What is the cause of : 
images in dark-ground illumination with an 
apochromatic objective of 65 N.A.? I use a 
Powell and Lealand No, 2 Stand, with 
modern achromatic condenser. a 3-In. ox} 
lamp, adjustable in every way, with bull’s-e ye 
fixed in the proper position: light reflect ec 
into condenser by a plane mirror, have. 
followed all the instructions in 


ILLUMINA - 


astigmatic 


the 7th editior, 
of Dallinger’s book.—Perplexed. 


(288.]—CRITICAL IMAGE.—How can a 
‘critical image’ under a miucrcscope be re- 
cognised as such ?—Perplexcd. , 


1289.1 -FOUNDRY .—Can any readers help. 
me to find a good oil sand for the making o! 
cores for valve-castings, so that they woula 
not require wires or vents, as the cores are 
too thin, I might say that the castings have 
to be machined inside as well as out, whicl, 
means that thev wiil not have to be hard o: 
defective.—Moulder. 

(290.)—OCCULTATION OF 13 AND 1: 


IUM.—I observed e occultation o 
fe Wes stars on. November 10, and foun, 


1 


204 


‘the former to occur at 7 hrs. 19 min. 14 sec. 
-and the latter at 8 hrs. 6 min. 45 sec. by my 
watch; the time interval being 47 min. 28 sec. 
‘The time interval—vide “E.M.” of Octo- 
‘ber 28—should have been 51 min. Allowing 
for errors of observation, will Mr. Hollis 
explain the difference of 3 min. 32 sec.? This 
place is situated: Lat. 51° 20’ 24” N., Long. 
-20 18! W.—Gorham. 


(291]—-TAR AND ASHES FLOOR.—I am 
-building a food store on an egg farm with 


posts in the ground and netting sunk down] 


against rats, and I want to make a floor with 
ashes and tar like asphalte. Can anyone tell me 
-how to proceed, how much tar, and how to 
put it on, and so on? Would it come cheaper 
than concrete ?—W. 


[292.1—AERIAL JOY-RIDES.—Could any 
-of your London readers give me any informa- 
tion re the working of an aerial joy-ride 
amusement device, which ‘was in operation on 
aster Monday, 1920, at Hampstead Heath, 
near London? It was published in. the 
Sphere of April 10, 1920. I can understand 
‘the idea of inclined steel wire rope with a 
‘sheave pulley attached to ironwork as de- 
sori ard illustrated in the Sphere, but I 
am puzzled to know what stops the momen- 
‘tum of the joy-rider. I think that it must 
‘be a buffer-of some kind or other. - Any in- 
‘formation will oblige —H. P. Saint, 32, Clyde 
'St., Parkside, South Australia. 


——) = 6 0M 
ANSWERS TO CORRESPONDENTS 


The following are the initials, etc., of letters to 
hand up to Tuesday, 3 p.m., November 15, and un- 
: acknowledged elsewhere :— 


— XK. C. A. IF. A. Hutchinson—Mark Wicks—James 
Currie—North-East—North—Edmund M., ‘Cork.—. 


Master Mariner—Country Cousin—Glatton. 


‘ A. T. MOON,-—Yes. 


“Ss. P G.—Please send. 
KR. PERKINS. —Outside our scope. 


.D. R. 8.—There was no complete contract of sale. 
The bargain fell through. l 


DABBLER.—Stones do not grow; they are generally 
deposited by water, and ‘their tendency is to 
diminish in size by crumbling away. 


.ESTAMINET.—Fix up a deflector to throw the sparks 
to the sides of the chimney, and put up a wire 
netting over that, just as is used over wood-burn- 
ing locomotives. 


| 
: SooTy.—Tie a cotton bag on to the end of the spout 
and deliver the rainwater into your tub. 
will take out most of the soot, dirt, etc. 
it every week -or so. 


: Swan.—The one pound Treasury notes were first 
issued in the middle of August, 1914, and the ten 
shilling notes in the following month. Bank notes 
were issued as far back as 1750. 


-NODDY.—As far as we know, the only observable 
difference between natural and artificial camphor 
is that the former rotates the polarised light ray, 
while the latter is optically inactive. l 


ieCaORA-~—-The Gregorian telescope, the first form of 
the reflecting telescope, was so called from its 
inventor, James Gregory, Professor of Mathe- 
matics in the University of St. Andrews, in 1633. 


A. TIMSON.—Jove’s Beard is another name for 
House Leek _ It was given in the belief that it 
warded off lightning from the house on the roof 


of which it grew. We know no confirmatory in- 


stances to the contrary. ; 


NicK WICKET.—The word “elubber ” ig still given in 
dictionaries as meaning to do things carelessly. 
A_slubber-de-Gullion, as referred to in Butler’s 
** Hudibras,”” i. 8, is a compound of slubber and 
the Cornish gulland, a simpleton. . 


‘CYRUS FLOOD.—Simply one of the many misapplica- 
tions of modern journalese! Other partially edu- 
cated people not seidom characterise any illegible 
writing as “ hieroglyphics,” ignorant of the fact 
that the word means sacred carvings. 


CF. G. 8.—The ammonia liquor may be used sparingly 

/ and well diluted with water on grass and vege- 
tables. But if you have large quantities, the best 
plan would be to distil it from a boiler into sul- 
phate of ammonia, adding a little lime while in 
the boiler. : 


-, AGRICULTURIST.—We expect the end of your siphon 
in the pond is not deen enough, and the outflow 
mto the tank too much on the same level. You 
may get some hints from p 29 of our issue of 
February 2, 1917, and from p. 47 in that of Feb- 
ruary 9, 1917. 


- SMOKER.—Nicotine was so named from Jean Nicot, 

, ord of Villemain, who brought tobacco from Lis- 
bon in 1560 and introduced it into France. Our 
word “ tobacco" is from the American Indian 
word ‘‘tabaco,” the tube used by the Indians 
for inhaling the smoke. 


4. SEATON.—In either white or coloured washes for 
outdoor work we generally mix boiled linseed oil 
with the size while hot, and then stir the whiting 
or colour into it. Let it chill before applying to 
the brickwork. Half 2 gallon of Qil to a large 
-3ize pail is about the right quantity. 


‘ 
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ALBERT V. CHEVALIER.—The Hampstead Observatory 
is only opened to the general public on Saturday 
evenings. There is an admission fee of sixpence. 
The observatory igs near the reservoir by the 
White Stone Pond, and is about three minutes’ 
walk from the Hampstead Station on the Tube. 


CANAL.—There is no intention of converting the 
Trent into a ship canal at present. All that is 
intended is to so improve the river that barges of 
100 tons can come up the stream from the sea at 
Hull to Nottingham. At present these barges can 
only get to Newark, where goods for Nottingham 
have to be transferred to smaller boats. This 
involves both expense and delay. 


Cur Bono.—The first person to attempt to measure 
the size of the Earth was Eratésthenes in the 
third century, B.C.. He found that the Sun was 
directly overhead at noon at midsummer at 
Syene (tho modern Assouan), in Egypt, but was 7 
degrees south of the zenith at Atexandria. From 
this he computed the nary to be 250,000 stadia (a 
stadium equals 606 feet) in circumference. 


I. E. F.—The common cause of chilblains is holding 
the hands or feet to the fire after exposure to 
cold. This partially destroys the vitality of the 
minute superficial vessels and prevents the cir- 
culation of the blood through the part. One pre- 
ventive is well rubbing the hands with sulphate 
of copper, 1 oz., dissolved ip a pint of strong 
vinegar. For many others and cures look up back 
vols. 


F. J. R.—We cannot re-open the often discussed 


> problem of infinite and finite space just now. Proc- 


r long ago (see p. 37 of our issue of March 24, 
1876) pointed out that really Aristotie’s argument 
‘for the finiteness of space leads to the best. argu- 
ment for infinity. Aristotle held that the straight 
line joining any two points of the universe is 
necessarily finite, and that a universe of which 
this can be said must itself be finite. But this 
finite straight line joining any two points in the 
universe can be produced to any length in the 
same straight line, and a univetse of which this 
can be said must necessarily be infinite. . 


D. 8. Craic.—Pitchblende is the richest of all ores 
from which radium is extracted. It contains from 
200 to 250 milligrammes per ton. Some are work- 
ing with an American ore known as carmotite, 
the average quality of which yields about 10 
milligrammes of radium bromide per ton. Another 
ore now utilised is autnite, imported from Portu- 
gal. It has been stated that there is a sub- 
stitute for radium known as miesothorium; but, 
while both are of the same nature, there is one 
essential difference. In regard to the period of 
retention of its efficacy, radium may be said to 
be perpetual—the actual period is given at 2,500 
years—wheress in the case of mesothorium it has 
a life of just eight years. From the commercial 
point of view the difference is, of course, great. 


>o e œ 
USEFUL AND SCIENTIFIC NOTES 
anepi 
Synthetic Resins.—By a patent by H. V. 
Potter, and W. F, Fleet, 98, Bradford 
Street, Birmingham, and the Damard 
Lacquer Co., Ltd., 82, Victoria Street, West- 
minster, phenol or its homologues when con- 


densed with acetaldehyde or its polymers, 


produces a resin which is soluble and does 
not harden on heating. Formaldehyde or its 
polymers may be added at any stage of the 
process to render the product less soluble or 
insoluble or to make it harden. Acids, bases, 


‘and salts may be used as accelerators, the 


following being mentioned as suitable, 
namely sulphuric acid, ammonia, caustic 
alkali, oxalic acid, and pheny! hydrazine 
hydrochloride. 


A Real Boon.—In these days, when most 
of the restaurants give very little for the 
money, and that rarely of the best, and the 
tea shops seem more and more devoted to 
the sale of chocolates, etc., ete., which please 
the palate but fail to satisfy the’ inner man, 
we are sure many of our readers when in 
the City will thank us for the tip to test 
the excellent and reasonably priced menu at 
the restaurant just opened at 31, New 
Bridge Street, near Ludgate Circus, by 
Messrs. W. Hill and Son, Ltd., the world- 
famous firm established in Bishopsgate in 
1784, for the sale of really wholesome and 
tasty bread, white and brown, and its varied 
and welcome additions to the table as palat- 
able as they are health-promoting. That 
once again à really tender cut off the joint 
or juicy steak or chop are obtainable at 
pre-war prices, varied at will’ from a long 
list of other delightful dishes, is as credit- 
able to the scientific research of their pro- 
viders as we are sure it will prove profitable. 


{ 


Nov. 18, 1921: 


ADVERTISEMENT RATES. 


For Sale. Wanted. 
Situations. 


_ For Exchange. 
. Addresses. 


The Charge for Advertisements inserted under-any o ` 


the abore headings is 1s. for the first 16 words, and 64, fer 
each succeeding eight words, which must be prepaid, 


For Exchange. 
The Reputation Firm Exchange or Buy Any- 
thing Optical. Write or call.—BkOADHURS?, LARE- 
80N AND CO., 68, Farringdon Road, E.C.1 


Clarkson’s, 338, High Holborn. Second-hand 
Optical Mart. Make, Buy Sell, Exchange First 
class Optical Instruments. 

Witts, Opticians, 3, Buckingham Palace 
‘RoabD, 8.W.1, Buy, Sell, and Exchange Optical In- 
struments. Particulars on application. 


For Sale. 


Reflecting Telescopes, Mirrors, 
new method. More light and 
ALVER, Manse, Walpole, Halesworth. 

Baker's September Second-hand List contains 
about 2,500 Optical, Scientific, and Photographic 
Instruments.—%4, High Holborn, London. 

64-Page Book about Herbs and How to Uee 
Them, 2d.—TRIMNELL, The Herbalist, 144, Richmond 
Road, Cardiff. 

Milling Attachments, with Vices for Lathes— 
(ue WBRSLER MANUFACTURING CO., LTD., Trench 
Crossing, Wellington, Salon. 


Silvereda 
durability.—@. 


Blattis is the only absolutely efficient remedy 


for exterminating cockroaches and blackbeetles, The 
Editor recommends it. 1s. 9d., 3s., or 5s. Gd, per 
tin, post free, from Howartus, 471, Crooksmoor, 
Sheffield. 


Silent Keyless Clock. English make; simplicity; 
reliability; noiseless;-no keys to lose, no springs 
break; driving force constant! no oil required. Price 
£2 10s. Luminous dial and hands 10s. 6d. extra— 
DENNISON, 26-28, Holborn Viaduct, London, E.C.1. 
"Phone, Holborn 2793. 


Ionisea Tablets reduce your handicap in the 
pursuit of wealth, knowledge, fame, or pleasure 
by increasing ‘vitality, physical fitness, functional 
activity, powers of concentration, mental clarity, 
and immunity from disease Special remedies for 
all ailments. You can be young at fifty, healthy 
and vigorous at seventy, hale and hearty at eighty, 
by taking these nature preparations. 3s. 6d., 6s. 6d., 
and 12s. 6d.— LABORATORY, 62 Newport Street, Bolton. 


Telescopes, equatorial adjustments, silvering, 
figuring mirrors, 2nd ed., cloth, 8vo., 5s. 6d.—BANBS, 
62, Newport Street, Bolton. 

Microscopes, Accessories, and Splendid 
SLIDES for Sale,—CLARKE AND PAGE, 23, Thavies IDD, 
Holborn Circus, E.C.1. 

subjects 


Books} Technical, Scientific, all cls. 
1,000,000 in stock. Second-hand and new; lowest 
prices; approval. Catalogue 401 free—Below. . 

Books Bought. Best prices given.—FOYLS, 
121-126, Charing Cross Road, London. 


Australian Opals.—Direct from Australia. Bare 
“ Black’ Opals, beautifully intermingled red, bue, 
green colouring. Descriptive price-lists free. Corre 
spondence mvited. World-wide connection —N ORMAN 
SEWARD, ‘“ Optical House,” Melbourne, Australia. 


Free.—Pocket Rubber Stamp of your name and 
address; also particulars of money-making spare- 
time work.—Agency Dept., Ricurorp’s, Snow Hill, 
London. ' 

£2 Weoekly.—Spare-time, Pleasant Homework. 
Registered Sample (approval), 1s. 6d.—GLBAVES, 
11/67, Mawbey Street, London, 6.W.8. 

Opportunities Lost are Never Regained.—We 
are for one month cutting the price of our A-o. 
centre 3 ft. gap-bed Serew-cutting Lathe from 
£22 10s. and £19 10s. to £14 10s. and £12 108,, OF 
we will supply you with a complete set of machined 
castings for you to build your own lathe without 
the aid of any machinery. We adyertised La 
in THe ENGLISH MECHANIC 25 years ago. Don’t miss 
this opportunity. Send two stamps for booklet, im 
which we tell you all about it.—S HOLMES AND CO0., 
Engineers, Bradford. 


Photomicrography.—Photomicrographs of œs 
tomer’s own preparations, any subject, from 2s. 6d- 
Lantern slides, 1s. Bromide Enlargements from 1s. 
Colour Photography also undertaken. Write for par- 
ticulars and specimen print.—Cook, 133, Ella Street. 
Hull. 

“ Sextel ” indicates Sex of Eggs, Birds, Animals, 
ete. Price ls. 6d, post free.—PARKEs, Suther 
Place, Wolverhampton 


Astronomical Telescopes.—Send for reduced list. 


Also new Microscope bargain list. 4-in. Refra 
Telescope by first-class maker, battery of eyepleces. 
etc., on heavy tripod stand, £34 10s.—Mycketr, OP 
tician, Tunbridge Wells. 

Blades, Gillette style, 3 doz. (2 unsurpassable extra 
quality, 1 best), 4s. 6d., free.—BrEPEE, 39, Southgate, 
Wakefield. 

Good 3-tn. Slide Rest, |: 
Tools, Matertals.—BLOOMFIELD, 
Road, Brighton. , 

Worth Roading.—-“ Watt and the Steam Age.’ 
illustrated, price 7s. 6d.—ST. BRIDE'S BOOKSELLERS, 
Fleet Street, London. 

Concrete Block Machines, £4; Brick Machines 
make 1,000 day, Ss.—-CONCRBTE, 39, High Street, 


Ballymena ao 
ie a 


Teiescope, Surplus 
11, Stanmer Pat 


Ss 


et Sk lle 
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| ASTRONOMICAL. NOTES FOR 
r DECEMBER. 1921. 
; The Sun. 


- At Gzeenwich Mean Noon. 


Declina- 


Sidereal 
tion. i 


Time, 


màd mMm. 8.) 9 ; p 

_ [16 28 13/21 46 16 S. 
L6 49 55/22 28 10 ,, 
17 11 51:22 59 7,, 
17 35 55/23 18 41 ,, 
1756 5/23 26 38 ,, 
18 18 18/23 22 48 ,, 
18 40 28/23 7 14,, 


, f The defect from, or excess above, 12 hours 
of the time in the second column is called 
t the Equation of Time, and is the amount to 
“be subtracted. from, or added to, the time 
‘shown by a sundial to find the correspond- 
ing time by a clock which is keeping 
.¥ocal Mean Time. 
_ Dee. ]...Sun rises (Greenwich)... 7h. 45m. 
ys sets ` ,, .. h. 53m. 
31...Sun rises Ss, . &h. 8m. 
. sets ‘3 .- Sh. 58m. 

he Sun sets earliest by mean time about 
December 13 (3h. 49m.); the time of rising 
~is later day by day continuously throughout 
n Ahe month, — 

its Winter Solstice will happen at 9 o’clock 
p: 


ay 
Ms 


the morning of December 22, which is the] 


>thortest day from sunrise to sunset in 
“aLondon. ‘The Sun is then said to enter the 
.@ign Capricornus, its Right Ascension bein 

' 18h. 0m. Os. and its Declination 23° 26’ 45" S, 


i 
.. ‘Blements for Determining Positions on 
Wr the Sun. 


‘Heliographic Position of 
Centre of Diso. 


Latitude. | Longitude. 
is) á 
ò ásN. | 280 11 
0 7, | 164 17 
0 3258 98 25 
1 10 ,, 52 32 
1 48 ,, 526 40 
2 25 ,, 260 48 
3 1. | 194 57 
; The Moon. 
First Quarter .. Deo. 7.. lh. 19.5m. p.m. 
Moon .... » 15.. 2h. 50.4m., a.m. 
‘Lest Quarter .. |, 21.. 7h. 54.1m. p.m, 
New Moon „ 29.. 5h. 39.4m. a.m, 


The Moon will be in Apogee at 3 o’clock in 
‘the morning of December 6, and in Perigee 
- 4610 o'clock in the evening of December 17. 
_ The distances between the centres of Moon 
- and Earth will be about 251,400 miles and 
. 247,000 miles at these times respectively. 
The Greatest Declination of the Moon 
‘will be 18° 38’ N. at about 8 o'clock in the 
_ Morning of the 15th, and 18° 39'S. in the 
' forenoon of the 28th. 


/ 
Sa 20 | Souths | Longitude 
noses] _ at of Libration 
as è X Groen- ! Terminator! (midnight). 
.Wioh, | at Transit. 
h. m. | 
l Days. p.m. ° Sun! ° © 
i 1.9 | 1 31.6 170.4 W. R. 14.0 W./6.6 S. 
È 69) 5 22.9) 7.6W. R L5 E.4.1 S. 
9} 9 5.9 155.1 E: R. 6.1 B./2.7 N. 
16 am. | 
A 16.9 | 0 47.8 174.6W. S. 11.8 E.l6.5 N. 
g 219} 5 26.7 11.5W. S. 14.2 W.11.5 N. 
; 8.9 | 9 40.7 151.4 E. 8. (5.1 W.5.3 8. 
3 p.m. 
šl. 23| 149.8 165.5 W. R. {1.5 w.5.9 s. 


The Moon will be in Conjunotion with 


= Greenwich The Planet 
= pa j Mean | “will be 
a st Time. 
h.-m. i 
Uranus ...... 6 |10 15 p.m.| 4 16 S. 
Neptune...... -18 | 839 ,, 4 36 N. 
Saturn ...... 22 11110am.}) 3 8 ,, 
Jupiter ...... 25 12 0 ,, 1 12 ,, 
Mars s.s.s. 23 (1059 pm] O 8 ,, 
Venus.....00. 28 |758 am. 4 38 S. 
Mercury...... 29 |8 35 ,, 6 45 ;, 
2880 Ge: 


The figures in the last column are 


the distances between the centres of 
the Moon and Plenet as they would be 
seen from the centre of the Earth; they 
require a correction for parallax to apply 
to any particular place. The Moon 
is lowered in the sky by parallax by 
about a degree when near the horizon, and 
by half that amount when at altitude 60°. 


The Planets. 
The diagram below, which shows the 


movements of the Planets in their orbits 


during December, is similar to those given 
in previous months. The four inner orbits 
are drawn to scale, and to visualise the 


ARIES 


PISCES | 


other orbits in correct proportion to these |- 


it is to be remembered that the mean dis- 
tances of the outer planets from the Sun 
are: Jupiter, 5.2; Saturn, 9.5; Uranus, 
19.2; and Neptune, 30.1, the mean distance 
of the Earth being taken as unity. 


Mars, Jupiter and, Saturn are, as last 
month, conspicuous objects of the morning 
sky; but Venus, with Mercury, is only to be 
seen in the dawn. The three outer planets 
are all moving direct in the constellation 
Virgo, and rise in the two hours following 
midnight, as is shown by the transit ephe- 
merides. Mars will be in conjunction with and 
4° north of Spica about midnight of the 
llth, and will be seen to the left of that 
atar on the mornings before and after. 
Jupiter and Saturn will be a little distance 
above Mars. The brightness of Mars is 
increasing, and its magnitude changes from 
+ 1.8 to + 1.5 during the month. The 
magnitude of Jupiter changes from — 1.4 to 
— 1.6; whilst that of Saturn is about + 1.1, 


or slightly brighter than Spica throughout] 
| December. 


Uranus, in the constellation 
Aquarius, may still be observed in the early 
evening, and Neptune, which is retrograding 
on the confines of Cancer, is high in the 
sky in the early morning. Its position on 
December 1 is R.A. 9h. 15m. 41s.; Dec. 
16° 9.9 N; on December 31, R.A. 
Qh. llm. 56s.; Dec. 16° 18'.2 N. 


Mercury 


AVill be in Superior Conjunction on the 27th 
and will be a Morning Star up to that date. 


It rises in the S.E. by E. in the late dawn f 


and is not likely to be conspicuous. 


Souths | 
at 
Greenwich | 


Cd 


Right | Declina- 
Ascension.. tion. 


| 


| [e] é 

17 52.3 S. 
20 8.8 ,, 
22 3.9., 
23 32.8 ,, 
24 32.1 ,, 
24 58.6 ,, 
24 49.7 ,, 


Day of 
Month. 


— O = O> HO? = 
et et et et et et pe 
COCIIYDH HN! 
Me Wo 
HOODnwWwoos 
OMG a hb 6 6°” 
COONNIINAMDE 
Ol = CN ON 2 N 
Aim nom ob 


WOOD ee 


Venus 

Is also a Morning Star, rising in the dawn 
rather later than Mercury at about the same 
point of the horizon. It moves from the 
constellation Libra into Scorpius, and passes 
5 degrees north of Antares on the 14th. 
The stellar magnitude of the planet remain- 
ing! — 3.4. 


os Right | Declina- Bouths | Rises 
Ag Ascension.) tion. Greenwich.) 2:2 
' h., m: hd h. m. ! h.m. 
1; 15 19.5 '17 11.4 8. |10 40.5a.m. 6 7 
6| 15 45.0 |18 51.0 ,, 10 46.3 ,, | 6 23 
l1 | 16 11.0 20 17.7 ,, \10 52.5 ,, 6 38 
16 | 16 37.4 21 29.9 ,, |10 59.2 „ | 6 52 
21:17 4.3 22 26.3 ,,;11 6.4 ,, 7 6 
26 | 17 51.4 23 60 „jll 13.8 ,, | 7 18 
31 | 17 58.8 23 28.0 ,,/11 21.5 ,, | 729 
Mars. Rises 

a.m. 

| h. m. > j | h. m. h. m. 

16 ; 13 30.8 8 4.95S. 7 53.2a.m.! 2 30 
21 | 13 42.0 9 9.7.,| 7446 , | 2 27 
26 | 13 53.1 | 10 12.8;,| 7 36.1 ,, 2 24 
31 | 14 4.3 | 11 13.9,,| 7 27.5 ,, 2 22 
Jupiter Rises 

a.m. 

h. m. Bs ae h. m h. m 

6] 12 53.3 4 23.78.) 7.55.la.m.| 2 14 
11 | 12 56.1 4 40.1,,; 7 38.1 ., 1 59 
l6 | 12 58.7 4 55.3,,} 7 21.1 ,, 1 43 
2l | 13 1.1 5 92,17 38 ., 1 27 
26 | 13 3.3 5 21.7,,| 6 46.4 ,, l 11 
31| 13 5.3 5 32.7 „] 6 28.7 ,, 0 54 

| 

Saturn. Rises 

a.m. 

h. m Si h. m. h. m. 

l | 12 24.4 0 14.6 S.) 7 45.9a.m.; 1 44 
6| 12 25.8 0 22.2, | 7 27.6 ,, | 1 27 
11 | 12 27.1 0 29.0 „| 7 92 ,, 1 9 
16 | 12 282 | 0 348,,/'6 50.7 ,, | 0 50 
21 | 12 29.2 0 39.7,,; 6 52.0 ,, | O 32 
26 | 12 30.0 0 435,, || 6 13.2 ,, | 014 
31 | 12 30.7 0 46.3,, 5 54.2 ,, : 11 52 
Uranus. Sets 

| p p.m. 

h.m. o kar h. m. h. m. 

1 | 22 31.6 | 10 5.58S.. 5 5l.4p.m.| 11 3 
ll | 22 32.3 ; 10 1.2,,; 512.6 ,, | 10 25 
21 | 22 33.3 9 55.1,,! 4 34.5 ,, | 9 47 
31 | 22 34.5 9 47.4, | 5 56.4 ,, | 9 9 


oe | 
1 O 9 d - 
Day and) Ž 88 Day and 5 
Time. | 3,49 | Time. z 
| 3 'f& g i g 
Mm ' 
d. h. m. : |; d. h. 
1 4 43| ITr. 1117 1 E 
6 56! ITr. E 3 I 
2 4 17! 0c. R 4 . R 
5 5 15! IlEc. D|) 5 . E 
7 2 33; Wt. I 6 . D 
5 8) Ilr. E|18 2 R 
8 6 41: Ir. 1123 4 R 
9 2 56: Ie. D|24 5 I. 
6 14, IOc. B 5 D 
10 2 29; 1110c D 7 . E 
3 22i I Tr. E|25 4 R 
4 56 I11/Oc. R| 28 0 . 
14 5 13; Wr. I 3 E 
7 48 (itr. E30 2 . D 
16itige4gy \TiKe. 7 R 


-9 
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The times are all morning hours. The 
abbreviations have been explained in pre- 
vious numbers. The eclipses take place on 
the following side, the re-appearance of ITI. 
being at a distance less than the radius of 
the planet from the limb. 


Algols 
Approximate times of some of the 
minima of Algol (8 Persei, R.A. 3h. 3m., 
Dec. 40° 39’, N.) that will happen in 
December are : 9d 5h. a.m.; 12d. lh. a.m. ; 
14d. 9h. p.m.; 17d. Th. pm.’ 


Mean Time of Transit at Greenwich of 
. Twoọo Close Polar Stars. 


Polaris U.C. 
R.A. 1h. 33m. | R.A. 17h. 57m, 


Day. | Deo. 88° 54’N.| Dec. 86° 37’. 
Mag. 2.1. . Mag. 4.94, ` 
h.m. s. | h.m. s8. 
Doc, ‘1 ..| 8'53 18.9 p.m.i *I 15 39.7 a.m. 
“yy 11.) 813520 ,, | *0 36 19.0 ,, 
” 21..| 7:34.24.2 ` |.11 56 58.8 p.m: 
” 31 ..| 654555 > | 1117 39.4, 


'* After midnight on December 1 and 11. 


' Shooting Stars. 

The principal meteors of the month are 
the Geminids, which radiate from two 
points, 119°, + 31° (8 Geminids) and 108°, 
+ 33°, and may be seen from the lst to the 
14th. Last year a brilliant display of 
meteors was seen in the N.W. sky in the 
early morning of December 13, many of 
them being members of these streams, 
‘and’ as some fine meteors were also 
reported, the period was specially fruit- 
ful. The radiant near a and 8 Ursæ 
Majoris (161°, +- 58°) may furnish a display, 
perhaps a moderate one on the nights of the 
18th to the 21st, especially on the last of 
these, when the Moon will not rise until after 
midnight, and there are said to be contem; 
porary streams from radiant points at 
(49°, + 44°), (129°, + 19°), (167°, + 32°), 
(194°, + 67°), (218°, + 66°), (218°, + 76°), 


Greenwich Mean Time of Occultation of Fixed Stars by the Moon as seen at Greenwich 


5 Ure. Min. L.C. |8 


' 
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(230°, + 33°) and (245°, + 72°). (Mr. 


Denning, Observatory, 1921 January. 


Mean Time of Transit at Greenwich 
of Twenty-five Fixed Stars on the 
Nights of December 1 and December 31, 
1921. 


| Time of Transit 
Star, {|Mag.|R.A,| Deo. a 
Dec. 1. | $ 

PEES Oe a A 

h m.: (-] a h. m. B. 8. 

a Aquarii | 3.2 |22 1 0 42 8.) § 21 41.9/44.5 
Pomalha't| 7 log coa7 40 N.| 619 48,7479 
eE] 2.6 (23 014 47 N.| 6 20 38.4140.7 
EN a8 a e T N eo E 
A |, ae 3:59. 

3 Androm. 3.5 |0 i 26 N.| 7 54 40.542.8 
B Ceti....| 2.2 | 0 39/18 25 S.| 759 10.5 12.8 
B Androm. 2.4 | 1 5/35 13 N.| 8 24 48.2:50:5 
» Piscium. 3.7 | 1 27/14 57 N.| 8 46 41.243.6 
B Arietis..| 2.7 | 1 lee of al 9 7 2o 
ietis..| 2. 2 2 19 6116. 

$ Ceti... +0 2 35; 0 1,3.) 954 40,7/43.2 
a Ceti....| 2.8 | 2 58| 3 47 N.|10 17 20.122.6 
a Persei ..| 1.9°| 3 1849 35:N.|10 37 50,653.1 
Alcyone ..| 3.0 | 3 42123 52 N.|11 1 51.754.4 
y Eridani.| 3.2 | 3 54/13 44 ¢.111 13 22.3:24.9 
y Tauri ..| 3.9 | 4 15/15 28 N.|11 34 16.819.5 
Aldebaran. 1.1 | 4 31/16 21 N.|11 50 19.622.4 
ı Aurige..| 2.9 | 4 51/33 3 N.|12*10 44.647.5 
Rigel ....| 0.3 | 5 10) 8 18 §./12*29 33.8.36.6 
Capella ..| 0.2 | 5 10,45 55 N.|12*29 42.6 45.6 
B Tauri ..| 1.8 | 5 21128 32 N.|12*40 6.5) 9.5 
¢ Orionis..! 2.0 | 5 36! 1 59 8.|12*55 31.5134.5 
Betelgeusel Var. | 5 50 7 23 N.| 1° 9 36.8)39.8 


“After midnight of December 1. 
B Pegasi. Mag. 2.2 — 2.7. 

The complete interval between the times 
in the last two columns is about Lh. 57m. Sis, 
decreasing. 

Local mean time of transit at a place 
other than Greenwich = transit at Greenwich 
— 9.83 x longitude in hours if West of 
Greenwich; + if East. . | 


m i ; 
= e | ° 

aia E S8 yi EIR 
28 È Disappear- ; Moon’s |% £ & @| Reappear- | Moon’s |= 6/5 £ 
eS Star, & ance. | b g A 2 ance, | Limb. S = Ẹ 

ae a | EGE | EAE 
a oe EE (es ESE mero EE R ——— 
io: P oe ay ee es 
5 |B.D. — 11° 5640 .. |6.2!342p.m.| Dark | 88;98{ 5 Op.m, Bright 228 224 
6 |B.D.—7°5797....|6.1|759 ,, | Dark |105| 80; 8 56 ,, | Bright 207 |176 
10 |Washington 91.... | 6.6) 4 41 ,, Dark | 73 |106 oo eae err (ae 
10 |Washington 103 .. | 6.7/9 33 ,, Dark |119 104 | ; Tee | 
11 |o Piscium ........ 4.5; 0 3la.m.; Dark 120 | 83! 1 16a.m.| Bright 207 168 
11 |Washington 140 ..|7.5!5 57p.m.; Dark | 22 | 53 | os e dala 
12 |31 Arietis ...... "15.710 27am., Dark |120 |85, 1 17 ,, | Bright 2l5 |178 
12 |B.D. — 14° 565.... | 7.0 |IL 38p.m.| Dark |159 |136;  .. a eee 
13 |30 B. Tauri ...... 6.4| 3 49a m.! Dark |109| 69/ 4 39 ,, | Bright :259 |200 
13 B.D. + 16° 602 .. 69 11 43p.m.! Dark |128 |114 n ek a 
l4 (B.D. + 16° 695 .. |7.0| 3 48a.m.| Dark |113 a 7 she ny TA PY 
14-15 |115 Tauri ........ 5.3 |11 59 p.m. | Bright |119 116] 1 4 „ | Bright 338 220 
15 B.D. + 17°1182.. |5.7| 545 ,, | Bright | 55/93 | 6 29p.m.| Dark |299 (339 
15 (292 B. Orionis .... |65| 851 ,, Bright | 99 |140! 9 34 ,, Dark ee 295 
lb |Washington 443 ../6.8] .. i> oe | ..|.. {| 9 57 „ | Dark 1206 249 
16 |Washington 456 .. | 7.8 ae ~ a LS 3 8a.m. Dark [S01 270 
16 |Wasbington 457 .. ; 7.2 si zá EN E 3 8, Dark ane 271 
16 |AGeminorum .... |3.6| 6 49 ,, Bright | 78 |116 | 7 41 p.m Dark 285 327 
17 |68 Geminorum.... |5.2| 2 23 a.m. Bright |150 |141 | 3 12 am Dark 856 215 
18 (B.D. + 13° 1940 .. |6.4|2 8 ,, | Bright |114 |123! 3 19 ,, | Dark (280 |272 
i i f 
19 h Leonis ........ 5.2|2 1 „' . Bright |106 127 | 3 13 „ | Dark 294 |300 
19-20 |155 B. Leonis .... | 6.5 |11 52 p.m. | Bright |173 |211' 0 18 ,, | Dark (223 |260 
Q1 |76 Leonis ........ 60| 0 2a.m.! Bright | 54 |92| 0 36 ,, | Dark '345 | 22 
24 |Washington 901 .. 167| .. | « deefe, 5 51 4 | Dark 3/23 
30 B.D. — 17° 5746 .. | 7.0} 4 27 p.m. | Dark |128 | 99 | ee | es | : iis 


aa Paka aes x : : 
' Of this long list of occultations the reappearance of a pair of faint stars in the morning 
of the L6th, and the disappearance and reappearance of A Geminorum in the evening of 


the same day are the most interesting. Observation of the first of these may be difficult 


as the Moon will be only a day past Full. 


get rid of most of these 


NS | 
Nov. 25, 1921. 


MODERN METHODS oF |: 
LUBRICATION. * 


Probably the most important proble@ -: 
before the engineer of to-day is that q.: 
the conservation of the world’s fuel sug: 
ply. | 

Having direct bearing on this is ti. 
problem of providing efficient lubricatia ` 


- 


ge 
~ 


and so eliminating unnecessary fricig~ 
between the moving parts of prin E 
movers and all other classes of runm 
machinery. x 

Pi 


In a reciprocating steam engine workiif . 
at full power the frictional losses may $. 
anything from 4 to 15 per cent., and $ 
the power eventually delivered to t=! 
machinery of a well-arranged factory $-— 
to 30 per cent. is probably lost in frictig- 

Professor Goodman estimates that of 
of every ton of fuel consumed in Gref- 
Britain in raising steam for power pý- 
duction not less than 40 per cent. is 4 
quired to overcome the friction im 
engine and ihe transmission, so that on 
60 per cent. is effective at the point 
which the power is required. 

This is an extremely wasteful state 
affairs, which no doubt can be conside: 
ably improved by the adoption of suitabf ` 
lubricating arrangements based on a 
later knowledge of the laws of frieti@:: 
and luorication. 

In addition to the waste of fuel, of- 
satisfactory lubrication means inefficieg ::: 
operation of a machine, undue wear ag: 
tear entailing costly renewals, and mg. 
involve stoppages and delays due 
breakdowns—probably the most seriog: 
and costly trouble of all. 

The present hich cost of fuel, high fir 
cost of machinery, and heavy cost of 
pairs and renewals make it more tha 
ever a good commercial proposition to @ 
in any specific case the more comple} 
and modern lubricating arrangemen{:: 
which will give efliciency and security. 


LUBRICANTS. 

Many substances, solid, semi-solid, anf : 
liquid, have been used for lubricating pug: 
poses. Some of the more common of theg- 
are :— 
Graphite, tale, French chalk, mieg: 
flowers of sulphur, white lead, soapstong - 
salt, tallow, soft soap, mineral jelly: 
molasses, castor oil, olive oil, rape oi- 
sperm oil, the mineral oils, and water. 7: 
The most important and largely useq: 
of these lubricants are graphite ang: 
mineral oil, and in the collodial form-§ 
modern product—graphite possesses mang: 
valuable properties. 
While natural graphite has been reog ` 
nised to contain lubricating qualite. 
superior to oil, grease, or other lubricang. 
in actual practice its use has ‘been a4. 
tended very often with results the revers 
of satisfactory. | 
Two objections existing in natural 
graphite bar it completely from being 
brought into use for general lubrication 
purposes. The first is the impurities that 
exist in the graphite, and which no re 
fining process can totally eliminate. Thea 
second is the difliculty of introducing 4 
into the bearings. Pi 
Graphite, as it leaves the mines, is m- 
variably impure, containing from 10 per 
cent. to 60 per cent. of silica and other 
gritty particles. The refining processes 
impurities, but, 
ag sold commercially, the purest graphite 
still contains 2} per cent. to 4 per cent. 
of these objectionable substances. Agam, 


-> Paper read at the monthly meeting of the it e 
and District Association of Engineers on Friday. 
November 18, by. G. W. Johnson, Esq., A.M.IL.N.A. 


P ES 
aa e Bertie Oe, ii 
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ı mix graphite in lubricating oil and 


itempt to use through any of the ordi- 
wy lubricators is simply courting 
ter, for the graphite settles out of the 
collects together in lumps, clogs up 
lubricator, and eventually cuts off en- 
ely the supply of lubricant. 
‘The position, then, with 


regard to 


‘falised that if it could be obtained 
.jsolutely pure, and if it could be intro- 
ced into the bearings, cylinders, ete., 
yey would have a lubricant which would 
“foduce results superior to present lubri- 
tion practice in certain cases. 
Seine years ago Dr. Acheson discovered 
„w to manufacture graphite in the elec- 
cpc furnace. The raw materials are sub- 
sted to a temperature of 7,500 F., and 
-$ this temperature all impurities are 
. brried’off in the form of vapours or gases, 
. faving nothing behind except carbon as 
-faphite. This graphite is of extraordi- 
ary purity, analysing, in fact, as high 
99.98 per cent. pure carbon. : 
It will be seen, however, that when 
sis invention overcame the first objection 
$ the use of graphite to which we have 
ferred, it still remained impossible to 
lise it for general lubrication bv reason 
That is, it stili 
to introduce it 


i the second objection. 
‘mained impracticable 
gto the bearings. 

After lengthy experiments this second 
bjection was also overcome by the inven- 
fon of the deflocculation process. ‘After 
-iready having been reduced by mechani- 
al treatinent to a powder that is so fine 
hat it has to pass through a sieve, with 
0,000 meshes to the square ‘inch ‘the 
‘fraphite, by chemical treatment, is 
her subdivided to a degree that the 
‘-Mameters are one-th ousandth of the origi- 
“pal. particles, and it requires over 700,000 
= Of these new particles to equal the volume 
“pt one of the particles which passed 
‘through a 40,000-mesh sieve. In other 
Words, the graphite by the deflocculating 
process is reduced to such a finely-divided 
— gondition that 1,000,000 particles would 
“he required to equal the size of a particle 
-Of the finest pastry flour. This is an 

Blmost molecular fineness, and is difficult 
bt comprehension. The particles are not 
fisitle under the microscope. 
| Consequent upon the extraordinary 
- minuteness of its particles, this substance, 
fwhen present in water or oil, although 
-theavier than the liquid, remains per- 
: manently in diffusion. With the liquid 
fthe graphite will then flow up a wick of 
¿tthe finest texture or through filter papers. 
Obviously, then, when present in lubri- 
eating oil, it flows wherever the oil can 
«flow as readily as the oil itself; passes 
. with the oil through any type of lubrica- 
. ftor, and penetrates with it to every part 
. fot the bearings, cvlinders, or other places 
to be lubricated, producing results 
„į hitherto impossible of attainment. 

For all practical purposes deflocculated 
‘| graphite may be considered molecular. 
{ Tests made by Professor Mabery have de- 
monstratoed that the benefits derived from 
toin lubrication are cumulative. It 
begins by gradually permeating the metal, 
| ‘filling up all minute depressions, and 
f &ventually forms a ‘‘ graphoid surface ”’ 
o u the metal. This is a perfectly smooth, 

ppery surface. such as hitherto has been 
'§ Qute unobtainable by any means what- 
- f -ever, 

The smoothest metal surface which, seen 
àrongh a microscope, formerly appeared 
‘Me a nutmeg grater or a ploughed field 
8 now like polished glass and, as a result, 
chonal loss is cut down to a remark- 


t- 


a 


faphite has been that engineers have 


ings. 
passed along the shaft and became inti- 


-tanks. 


This “ graphoid surface” renders the 
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metal anti-friction and self-lubricating, 
and is of a very lasting nature. 

_ So important are thèse developments 
in the use of colloidal or deflocculated 
graphite considered to be that the De- 
partment of Scientific and Industrial Re- 
search are making investigations, and 
have already issued a memorandum deal- 
ing with the subject (1920). 

While the vegetable oils are excellent 
lubricants, in. that they usually give a com- 
paratively low coefficient of friction, their 
cost and their chemical unstability under 
high speeds and temperatures has re- 
sulted in their almost complete replace- 
ment in modern forced lubrication 
systems by mineral oil. 

Mineral’ oils are relatively cheap, and 
can be obtained over a wide range of 
viscosity, enabling the engineer to use a 
quality suitable for any class of machinery 


—heavy and light loads—high or low rub- 


bing speeds. A good mineral oil does not 
appreciably deteriorate during many 
months of continued service under severe 
conditions, and can be relied upon 
not to break down or form undesirable 


-compounds of an acid character. 


A trouble ‘that wds experienced 


‘frequently in the early days of steam tur- 


bine development was the emulsification 
of the oil used for the high speed bear 
Steam leaking from the glands 


mately mixed with the oil, forming a 
soapy froth or emulsion, which did not 
separate into oil and water in the drain 
The emulsion was useless for 
lubricating .the bearings, and when the 
trouble occurred the plant had to be shut 
down, and the oil system cleaned out and 
a fresh supply of oil introduced. 

This trouble has been satisfactorily 


dealt with by the oil distillers and blen- 


ders, and is only rarely met with nowa- 
days. 

It is necessary, however, to provide for 
the de-acration of the oil after passing 
through the bearings into the drain tank 
or pump sump, or otherwise the tank be- 
comes gradually filled with a mass of oil 
bubbles which refuse to break down and 
which gradually displace the liquid oil. 
Fortunately, the cure for this is a simple 
one. All that is necessary is to provide 
the drain or gravity supply tank with an 
air vent, and arrange the outlet opening 
in such a position that the oil level will 
always be a few inches below the top of 


the tank, thus giving a free surface to 


which the air bubbles can rise and burst. 
Neglect of this simple precaution may 
give rise to serious trouble. 

It is found that mineral Jutricating oil 
can be ‘used almost indefinitely if the 


temperature as,it leaves the bearings is 


below 160 to 170° F. At this tem- 
perature slow oxidation and carbonisation 
of the oil takes place, and in a com- 
paratively short time the oil becomes 


‘black and loses to a greater or lesser ex- 


tent its lubricating properties. It is 
quite satisfactory practice, however, tu 
run bearings continuously at a tem- 
perature of 140° F. 

Apart from the chemical composition 
and stability of an oil (consideration of 


and guidance in connection with which 


we are glad to leave to our friend the 
chemist) the most important characteristic 
from an engineer’s point of view is its 
viscosity-temperature curve or equation. 
With this equation available it is now 
possible for the designer by modern 
methods of calculation to predict accu- 
rately the coefficient of friction, shear 
resistance, and heat generated in any com- 
pletely lubricated bearing. He is also 


able to estimate closely the amount of oil[} withethe length) three times 
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required for any given running conditions, 
and to estimate the resistance to passage 
of the oil through pipes, orifices, pumps, 
end cooling arrangements. 

It is also fortunate that the viscosity- 
temperature equation can be obtained by 
relatively simple laboratory apparatus. 

‘Considering the question of bearing 
friction it is generally agreed that there 
are three principal types of friction, 
which are dependent on the method of 
lubrication :—- 

(1) Contact friction, where both sur- 
faces are dry. 

This type was investigated as early as 
1781 by Coulomb, who found for pressures 
from # to 100 lbs. per sq.in., and 
speeds up to 10 ft. per second, that the 
friction was independent of the pressure 
per square inch and of the velocity, but 
was proportional to the total force press- 
ing the surfaces together. It was also de- 
pendent on the condition and material of 
the surfaces. 

(2) Greasy friction, where there is less 
than complete lubrication, and in conse- 
quence a more or less complete film of oil 
between the surfaces. 

This condition has been investigated by 
many experimenters, but, as may be ex- 
pected, consistent or concordant results 
have not been obtained, as so much de- 
pends on the degree of lubrication. 
In general friction uncer these condi- 
tions is proportional to the load and is 
independent of the speed, or in other 
words, the coefficient of friction is 
constant. . 

(3) Complete lubrication, where there is 
a complete ail film entirely separating the 
surfaces. l 

Before the introduction of the Michell 
thrust block this only occurred in journal 
bearings having bath or forced lubrica- 
tion. | : | 

Many engineers have investigated this 
form of bearing friction, including Towers, 
Goodman, Lasche, Thurston, Woodbury, 
Wellington, Kimball, Westinghouse, 
Kingsbury, and Michell. 

The theory of complete lubrication may 
be said to have originated in 1884 at the 
meeting of the British Association in 
Montreal, where Lord Rayleigh in his 
address pointed out the value of Towers’ 
experiments, and showed that in these 
experiments the incoming layer or film 
of oil must be thicker than the outgoing, 
that ‘the weight on the bearing was en- 
tirely carried by the film, and also that 
the oil must have a viscosity proportional 
to the pressure. l 

It is evident that Lord Rayleigh saw 
that the problem could be attacked mathe- 
matically, but until Professor Reynolds, 
in 1886, effected certain difficult integra- 
tions, nothing further was done. The 
integrations effected were then only ap- 
proximations, and were made for two 
hypothetical conditions; first. that of a 
flat surface moving over another flat sur- 
face of finite length in the direction of 
motion, but of infinite length at right 
angles to it; and, second, the case of a 
shaft running in a bearing of infinite 
length. l 

The journal bearing assumed in Rey- 
nolds’ calculation was semicircular and ot 
slightly greater radius than the shaft, and 
he showed that the results of Towers’ 
experiments were in close agreement with 
the theory. l 

A further extension of the mathematical 
theory was made by Sommerfield (1903) 
and Michell (Zeitschrift für Mathematik: 
und Phvsik), 1905. The latter worked out 
the distribution of pressure, the co-efficient 
of friction, and the angle between the sur- 


faces for the case of a square ano 
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plane of infinite length, and a plane of 
infinite width, and it was on these investi- 
gations that he based his well-known 
thrust bearing. l 

It seems strange that the pioneer work 
due to Reynolds’ wonderful mathematical 
. insight was not brought to fruition until 
twenty years had elapsed, but a search of 
the technical literature of that period, the 
writer believes, will show that the theory 
was not appreciated by engineers, and was 
not used in the development of practice. . 

Indeed, it may be truly asserted that 
the principle clearly illustrated in the 
results of Towers’ experiments had little 
effect on the design and method of lubri- 
cating bearings until about ten years ago, 
when the rapid advance of the high-speed 
steam turbine as a prime mover, the in- 
creased power and speeds of electrical 
machinery, and the development of the 
Reynolds - Sommerfield Michell theory 
into practical thrust blocks of extraordi- 
nary efficiency provided the necessary 
stimulus to research and to the improve- 
ment of existing methods. | 

The result is that progress in the last 
ten years has been very satisfactory. 

Before proceeding to a description of 
modern high-speed practice it may 
illuminating to describe briefly Towers’ 
classical experiments. 

Towers experimented with a bearing 
4 in. diameter and 6 in. long, the brass 
embracing the full half-circle and being 
accurately scraped to an easy fit on the 
' shaft. The brass was on top and the shaft 
dipped into an oil bath so as to secure 
complete lubfication. 

A series of holes was drilled in the brass 
so as to obtain records of the distribution 
pressure in the oil film. 

With a nominal load of 333 lb. per 
square inch on the bearing and a speed 
of up to 8 ft. per second the pressure dis- 
tribution shown on the diagram was re- 
corded. It will be noticed that the maxi- 
mum pressure in the film was 600 lb. per 
square inch, which was nearly twice the 
average pressure due to the loading. 

The general result obtained fronf these 
experiments showed that the friction was 
nearly independent of the pressure, but 
that it increased approximately as V%°® 

The practical deductions to be drawn 
from Towers’ experiments are :— 

(I.) That with complete lubrication the 
bearing bush and the shaft journal are 
completely separated by an oil film. . 

va! That the oil film is under consider- 
ablé pressure, the maximum pressure 
being approximately twice that due to the 
static load per unit surface. 

(III.) That there are two points of zero 
pressure in the oil film. 

(IV.) That the oil film is produced auto- 
matically if the oil is supplied at the point 
of zero pressure on the inturning or lead- 
ing edge of the bush. 

(V.) That the provision of oil grooves in 
the bush is unnecessary. 

(VI.) That it would (in a bearing under 
steady load) be impossible to introduce 
oil through the crown of the bush. 

These deductions, as will be shown 
later, are all taken into account in modern 
methods of lubricating bearings under 
steady loading. 

Goodman, in 1890, experimented with a 
bearing 2 in. diameter and 4 in. long 
running at 233 revolutions per minute 
(equivalent to 2.03 ft./sec.), with an oil 
bath maintained at a temperature of 
40° C., and found little difference in the 
frictional resistance with total loads from 
50 to 550 lbs. 

He found, however, that the total fric- 
tion was inversely proportional to the arc 


modern requirements. 


to 4 in., the results showing that the 
shear resistance of the oil film was con- 
stant and equal to .36 lb. per square inch 
of actual projected surface. (Projected 
surface equals length of bearing by chord 
of arc of contact.) 

Rolling-stock engineers have taken con- 
siderable advantage of these results in 
reducing the arc of contact of the journal 
bushes for railway axle bearings. 

It will have been noticed that, although 
Tower and Goodman both experimented 
with fairly heavy loads, the maximum sur- 
face speeds were low when compared with 


The only records of a consistent series 
of experiments with reasonably high 
speeds that the writer has beer able to 
discover are those by O. Lasche, published 
in ‘Traction and Transmission,” Vol. 
VI., 1903. aaa 

In these experiments, in addition to 
variation of load’and speed, various oils 
and bearing-bush materials were tried. 
The oil was supplied under a slight 
gravity head, and the bearing was com- 
pletely flooded. The arc of contact ap- 
pears to have been about 80 per cent. of 
the semicircle. 

The most severe conditions attained in 
this series of experiments were with a 
bearing 104 in. dia. and 43 in. long loaded 
to 200 lbs. per square inch of projected 
area, and running at a surface speed of 
65 ft. per second. 3 

Under the conditions of the experiment 
this bearing was found to run quite satis- 
factorily and to show a shear resistance in 
the oil film of approximately .57 lb. per 
sq.in. 

The general results of Lasche’s experi? 
ments showed tlrat the shear resistance per 
square inch of actual projected area was 
independent of the load, and independent 
of the speed up to about 30 ft. per 
second. It was also shown that the 
actual running friction was (as might be 
expected) independent of the material of 
the bearing. It was also shown that in 
a steadily loaded bearing, where the shaft 
was entirely surrounded by the bush, the 
clearance provided had a considerable 
effect on the total friction. Much larger 
clearances than were previously con- 
sidered necessary were found to be of 
great value in reducing the heat 
generated, - 
bearings comparatively large oil clear- 
ances are now provided as a matter of 
course. 

For the bearings of electric generators, 
motors, and steam turbines a rule much 
used for determining their proportions 
was that the product of the surface speed 
by the pressure per square inch should 
not exceed a certain constant. Up to 
about ten years ago this figure in pounds 
per square inch and feet per minute was 
rarely more than 150,000, but in later 
practice 600,000 is quite common, and ex- 
periments carried out by the writer show 
that in such a bearing the factor of safety 


is about 10, that ts to say, breakdown of 


the oil film does not occur until the 
pressure times speed is equal to about 
6,000,000. This rule is not a strictly 
rational one, and is only given here as 
an illustration of recent progress and 
practice, 

Another experiment was made by the 
writer to determine at what maximum 
temperature a well-designed high-speed 
bearing would run without breakdown of 
the film. 

The P.X.V. constant was 800,000, and 
it was found that perfect film lubrication 
was maintained when the oil was supplied 
at a temperature of 220° Fahr., the dis- 


of contact between the bush and the shaft. * charged oil having a temperature of 240° 
This he varied from the full 2 in. down! Fahr. 


and in modern high-speed 
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These test conditions were maintaineff ;: 
or four hours continuous running, and iff: 
the oil had not then begun to show signs 7 
of carbonisation could have been carriedf , 
on indefinitely. . < 

On opening out, the bearings were found{—. 
to be in perfect condition, the oil f tie 
having undoubtedly completely separated 7 
the surfaces throughout the run. ie 

Describe briefly nature of the testy *’ 
Type of bearing. No oil grooves. Large a 
clearance in top half. Arc: of contac.” 
about 120°. Oil. supply channel falf” 


width of bearing at horizontal joint. Nof“ 
abrupt changes of area of oil supply: 
passages. l | 
TuRust Brocks. | 
In the old form of.thrust bearing, ix 
which the thrust surfaces were necessarily ` 
parallel to each other, .the. conditions aroj ~: 
such that complete lubrication is almos = 
impossible. The automatic action of the ~ 
parallel faces squeezed and rubbed the ùf ` 
away from between them, just the reversy + 
of the action of a journal bearing. Thq-- 
result of this was that the maximum pres}-:' 
sure that could be carried was. only 50 t= 
60 lbs. per square inch, so that for heavy = 
loads a large. number of collars on the”: 
shaft were necessary, among which thq : 
load was more or less equally divided} 
Such bearings had necessarily a high < 
coefficient of friction, estimated by Towers -: 
at about sixteen times that of a similarly i 
loaded journal bearing. In marine prac} z 
tice, where large thrust loads from tho: 
propeller have to be transmitted ta the : 


‘ship, the thrust block—a monumentah , 


piece of work—was always the most im}-. 
portant and most_troublesome bearmg 1 . 
the ship; and it was not an uncommoy - 
occurrence for large liners to be unablq . 
to run at their full power and speed omg 
to thrust block troubles. 

The theoretical consideration of th 
conditions necessary for perfect lubrica 
tion as set out by Osborne Reynold 
(referred toin the early portion of ti 
paper) and also his own mathematical in- 
vestigations, led Michell, in 1905, tod 
vise a thrust bearing which would per- 
mit of complete automatic lubrication ol} ` 
a similar nature to that occurring m 4{° 
journal bearing (see patent 875 of 1909). 
In this thrust bearing the stationary rub-| 
bing surface is divided into a number 01] 
separate segmental blocks each pivoted - 
behind its theoretical centre of pressure] ` 
A small space is provided between the ad-|' 
joining surfaces of each “ block ` 7 
‘ pad,’ and the arrangement is mounted] - 
in an oil bath, with the result that wher. 
the shaft is revolved each pad slightly) 
tilts and a tapered film of oil is anto} 
matically introduced‘ between the rubbing}: 
surfaces. When the shaft is revolving the 
persistence of this film is so great that 
loads of 7,000 lbs. per square inch have 
been carried without heating or dragging]. 
of the whitemetal. Indeed, it has beet į 
frequently demonstrated that the load ant 
oil film pressure can be so great that the} 
whitemetal in the pads will be made to | 
flow in a plastic manner—while the shaft : 
is running and maintaining at the same 
time complete lubrication between the- 
surfaces. 

In addition to the carrying of high loads 
per unit surface, this thrust bearing ¥ 
carry such’ load at extremely high rubbing 
speeds—a supply of cooled oil bein the 
only addition to the arrangement o the 
block. 

It is now quite common practice to carry 
a load of four to five hundred pounds pè 
square inch at a mean rubbing speed 0 
140 feet per second. 

Owing to the great load-carrying 
capacity \of \a \Michell thrust pad, sac 
bearings arealways constructed with 8 
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t ` 
jingle collar, even in. the case of the 
rgest powered naval vessels, where the 
i hrast from a propeller absorbing 35,000 
i:.Jh.p. has been transmitted to the ship 
ugh one collar. 
m The Michell type of thrust bearing has 
1:4 coefficient of friction approximately 
{20th of that of the multicollar bear- 


mer, 
ae 

~ 
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sence is sometimes forgotten, so com- 
p-þletely automatic and efficient is its 
ir acti It has been fitted into ships of 
H.M. Navy aggregating a shaft horse 
me ba of about 10,000,000, and is now 


p 


i Making rapid strides in the merchant ser- 
ice and for general purposes in all forms 
a bt mechanical engineering where thrusts, 
s ẹmall or great, have to be transmitted 
through a revolving shaft. 
ci In a completely lubricated bearing ıt 
i: fas been demonstrated by various autho- 
„pties, including Reynolds, Michell, and 
r-Kingsbury, that the oil film has a thick- 
varying from ‘one-thousandth of an 
ixinch to one-third or one-fourth of a thou- 
“fandth, and although it has been shown 
7; both experimentally and in everyday prac- 
ty fice that this film has an enormous load- 
ybarrying capacity at high and low speeds, 
2 fonsideration will make clear that the oil 
upplied to such bearings must in a very 
omplete degree be free from solid impuri- 
peng This is a point that engineers do 
fam 


r 
ry 
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always take sufficiently into considera- 
tion, it being assumed that if the oil 
x does not appear to be dirty on casual 
;-anspection it is good enough. 
tz: With an ample supply of clean oil,. and 
‘with the conditions necessary to form 
ithe tapered pressure film, there is no 
er'Metallic contact, and bearings will, and 
y:|have, run continyously for years, day and 
je night, without showing measurable signs 
`; Of wear, 
::' Dirty oil is the sole cause of wear in 
i: completely lubricated bearings, whether 
+: plvoted-pad thrusts or ordinary journal 
7z} bearings, All well-arranged forced lubrica- 
<:ton systems must include filtering 
=, arrangements, so as to remove any solid 
+ | matter accidentally introduced into the 
“4 OL" Cast iron is a fruitful cause of 
x trouble, and it is frequently found that 
: | after months of running the wash of the 
=- hot oil and perhaps a little vibration has 
-` detached small particles of sand and grit 
: fom the passages in the bearing pedestals 
; and bedplates, and this possibility neces- 
z; States continuous filtration of the oil. 

It has been stated several times in the 
` foregoing that the oil film completely sepa- 
_ Tates the bearing surfaces, and- the. ob- 
', Vous deduction to be made from this is 
_ that the material of the bearing is not a 

matter of importance. Experience in any 
branch of engineering teaches. however, 
that Obvious deductions and general con- 

sions are frequently misleading, and 
should, therefore, be examined cautiously 
irom every point of view before being put 
int) use as a basis of practice. 

The writer’s experimental and practical 
‘xperience has led him to form the defi- 
mte opinion that, even in a perfectly lubri- 
cated bearing for moderate or high duty. 

it is of fundamental importance that the 
stationary surface should be a white metal 
any of the approved mixtures. 

The reasons for this are : — 

(1) Starting or stopping under load— 
White metal alone gives complete protec- 
on to the shaft journal or thrust collar 
with the imperfect lubrication obtaining 
under these conditions. 

(2) It is commercially impracticable to 

ı such high degree of accuracy in 

XTaping up the bearing surfaces that there 
ho local prominences to penetrate the 


oe 
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thin oi] film. In gunmetal or bronze sur- 
faces these prominences in a high-speed 
bearing almost immediately cause friction 


heating and heavy scoring of the journal 


or collar, unless much time and great 
pains are taken to gradually ‘‘ work up ” 


the surfaces by running, in the first in- 


stance, at low loads and speeds. 


With white metal the high local pres- 
sures on the prominent spots cause a 
plastic flow, and such new bearings, if 
reasonably well fitted, can be run up to 
their full load and speed in a very short 
time without any risk of damaging the 
running surface. 


(5) Minute particles of solid matter in 
the oil will pass through or become em- 
bedded into a white-metal surface without 
serious trouble and to an extent quite pro- 
oe to a bronze, steel, or cast-iron sur- 

ace. 


(4) In the event of a failure of the oi] 
supply, the melting out of the white meta] 
rarely causes damage to the shaft before 
the engineer stops the plant, but with a 
bronze surface and a steadily-loaded high- 
speed bearing the damage to the shaft:‘is 
almost instantaneous and always serious. 


(5) The plastic nature of most white 


metals under heavy loads (remembering 


that the hydro-dynamic pressure in the 
oil film may be five or six times the static 
load), allows of minute automatic adjust- 
ment of the surface, counteracting distor- 


tion or changes in the running conditions 


of the bearing, and so preserving ‘an un- 
broken oil film. This effect cannot be ob- 
tained with bronze surfaces at a sufficiently 
low pressure to be useful. 


In preparing these notes the writer’s 
difficulty has been not in what to include 
but in what. to leave out, and it will be 
noticed that no indication has been given 
of the form of the mathematical investiga- 
tions made by Reynolds, Sommerfield- 
Michell, or Martin. These investigations, 
though of the first importance to complete 
understanding of the subject by the 
specialist, cannot be given viva voce, and 
are hardly suitable for discussion. They 
can, however, be included in an appendix 
to the printed transaction if considered 
desirable. 


Nothing has been mentioned as to 
modern views on the real physical nature 
of lubrication—fluid or solid—the varia- 
tion of viscosity under high pressures, 
‘‘ greasiness ’’ of oils, the effeet of the in- 
troduction of fatty acids into mineral oils, 
and other points, some of which are being 
investigated by modern research workers. 
It is hoped, however, that the notes con- 
tain sufficient points of interest to raise a 
lively discussion. 


e—a 


Peer’s Granddaughter as an Engineer. 
—Miss V. A. Drummond, daughter of Cap- 
tain and the Hon. Mrs. Drummoñd, of Meg- 
ginch, Perthshire, has concluded her appren- 
ticeship as an engineer at the Lilybank 
Engine Works of the Caledon Shipbuilding 
and Engineering Co., Ltd., Dundee. oe is 
the granddaughter of the first Baron Amherst 
of Hackney. 


Telegraph Works’ Heavy  Loss.—Four 
months ago the directors of the India Rubber, 
Gutta Percha, and Telegraph Works Com- 
pany issued a circular to the shareholders 


stating that it would not be possible to re-| 4 


commend any dividend on the ordinary shares 
for the year ended September 30, 1921, 
owing to shortage of cash. The publication 
of the accounts shows that the position is 
far worse than arises from a shortage of cash, 
the loss on working being no less than 
£445,461. This is by far the worst year 
experienced in the company's history, which 
goes back to 1864. 


dent, in the chair. 
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SCIENTIFIC SOCIETIES. 


= am 

SOMERSET ARCHÆOLOGICAL AND 

NATURAL HISTORY SOCIETY 
(MICROSCOPICAL SECTION.) 


The members of the above section were 
entertained by Lieut.-Col. J. W. Gifford 
at his house at Chard on November 3. 

After seeing the astronomical observa- 
tory and the large refracting telescope 
and other smaller instruments, the visi- 
tors listened to an address by Col. Gif- 
ford on some of the elementary prin- 
ciples of optics. 

By means of diagrams the modern in- 
terpretation of the structure of the atom 
was given, and it was pointed out that 
the activity of the constituents of the 
atom give rise to external waves in the 
ether. Each element has a fundamental 
waye accompanied by waves of greater 
frequency, which may be compared to the 
harmonics of a stretched string of a musi- . 
cal instrument. The waves of differing 
frequencies can be separated’ by passing 
through a prism, and those rays which 
give rise to the sensation of light form 
images of the slit of the spectroscope, 
and these together constitute the charac- 
teristic spectrum of the element. 

The refracting and dispersing powers 
of different kinds of glass were discussed, 
and’it was briefly explained how these 
properties are utilised in the construc- 
tion of corrected lenses. 

Later in the evening the spectrum of 
iron was shown in a large spectroscope, 
and a mercury-vapour lamp was set in 
action, so that its spectrum could be ex- 
amined. 

Several microscopes were shown by Col. 
Gifford and by Dr. H. Downes, the pre- 
sident of the section, and subsequently 
Mrs. Gifford showed the calculating 
machine which she used in the compila- 
tion of the tables of trigonometric values, 
which she has published and which are 
used in computations such as those in- 
volved in calculating the forms and com- 
binations of lenses. . 

The Microscopical Section was started 
rather more than a year ago, and this 
most enjoyable meeting will be recorded 
as one of its red-letter days. 


ROYAL METEOROLOGICAL 
SOCIETY. 


The first monthly meeting of this 
Society for the present session was held on 
Wednesday, 16th inst., at the Society’s 
new house, 49, Cromwell Road, South Ken- 
sington, Mr. R. H. Hooker, M.A., Presi- 
The following papers 
were read :— 

(1) Dr. Harold Jeffreys, “On the 
Dynamics of Wind.” It has been found 
that winds can be divided into three main 
groups, according as the pressure differ- 
ences between places at the same level are 
mainly occupied in producing accelera- 
tion relative to the ground, in guiding the 
wind under the influence of the Earth’s 
rotation, or in overcoming friction. Those 
of the first class are called Eulerian, the 
second ‘geostrophic,’’ and the third 
“antitriptic.” It is shown that tropical 
cyclones and tornadoes are Eulerian, 
while all winds of side extent, from the 
travelling cyclone of temperate regions to 
he general circulation, are approximately 
geostrophic, and sea and land breezes and 
mountain and valley winds are mainly 
antitriptic. It is shown that temperature 
differences are capable of accounting for 
the annual pressure variation in Asia, and 
probably for the permanent winds of 
Antarctica; and theories of mountain and 
sea -breezes_aré given) that in the main 
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agree with the facts. In both the latter 
cases a fundamental part is played by the 
deviation of the actual average tempera- 
ture lapse-rate from the adiabatic value. 
(2) N. K. Johnson, B.Sc., ‘‘ The Beha- 
viour of Pilot Balloons at Great Heights.” 
The determination of the wind-structure in 
the upper atmosphere is almost invariably 
performed by following a pilot balloon by 
means of a theodolite. At a few stations 
the balloon is followed by two theodolites 
situated at the ends of a base-line, but the 
great majority of the determinations are 
by single-theodolite pilot-balloon ascents. 
The reduction of a single-theodolite pilot- 
balloon ascent rests fundamentally upon 
the assumption that the rate of ascent of 
the balloon is uniform. Any departure 
from uniformity in the rate of ascent will 
give rise to errors in the computed wind 
velocity and direction. In the case of a 
pilot-balloon observed with two theodolites 
at the ends of a base-line, the actual 
height of the balloon is calculated from 
minute to minute, and no assumption is 
therefore needed as to the constancy of 
the rate of ascent. On the contrary, this 
method affords a means of testing the 
accuracy of the assumption which has to 
be made in the single theodolite method. 
Evidence bearing on this point is given 
by the results of two theodolite observa- 
tions made at Shoeburyness during 1920; 
and examples are given which illustrate 
the untrustworthy nature of the single- 
theodolite method of observation at great 
heights. Experiments on the leakage 
of pilot-balloons are detailed, and from 
these the author reaffirms that the results 
of single-theodolite’ pilot-balloon ascents 
which are carried to great heights must 
always be received with great caution. 
© (3) C. J. P. Cave, M.A., “ The Cloud 
Phenomenon of November 29, 1920.” On 
November 29, 1920, a cloud with a sharp- 
cut edge passed across the east of England, 
and was observed as far north as Work- 
sop, Notts, and as far south as Hawk- 
hurst, Kent. The cloud moved from the 
west; in front the sky was clear, behind 
completely overcast. The progress of the 
front has been mapped from sunshine 


SCIENTIFIC NEWS. 


An expedition organised by the Royal 
Society has left this country for Peru to 
study in the Andes the problem of the 
adaptation of man to life at or above an 
altitude of 14,000 ft. The main object 
will be the application of the most modern 
experimental methods for the study of the 
circulatory and respiratory systems to the 
interesting problems which life at high 
altitudes present in this region. No other 
country in the world possesses such great 
advantages for investigations. There is, 
in the first place, a mining population 
whiclr lives and works ir localities at alti- 
tudes of more than 16,000 ft. The highest 
standard - gauge railway in the world 
ascends the Andes to a height of 15,880 ft., 
and, the Andes being near the Equator, 
the effects of cold are less variable and 
complicated than in mountainous regions 
nearer the Poles. The directors of the 
expedition are Mr. Joseph Barcroft, of 
Cambridge University, one of our leading 
physiologists, and Professor Meakin, the 
deputy director of Edinburgh University. 


Mr. Frank Dixey, lecturing to the 
Royal Geographical Society last week on 
the physiography of Sierra Leone, said 
that no general topographical survey of 
the country had yet been made. Over 
large areas the plain was exceedingly flat. 
In one part of the country anthropoid 
apes existed. Mr. Wilkinson, the 
Governor of Sierra Leone, emphasised the 
lack of communications there, and the 
small extent of our knowledge of the 
country. The existence of anthropoid 
apes was until lately doubted. but now 
the natives were encouraged to kill them. 
It had not yet been decided whether these 
apes were a species of chimpanzee or small 
gorilla. Sir Francis Younghusband, who 
was in the chair, said that, in view of 
the footprints in the snow on the slopes 
of Mount Everest, he was interested in 
anthropoid apes. Whether they were the 
footprints of apes or bears, the Society 
would try to solve the problem. 


records and observers’ notes, and the| The November .‘‘ Journal of the 
upper air conditions have been investi-| Quekett Microscopical Club,” edited by 
gated. | A. W. Sheppard, F.L.S., F.R.M.S. 

— a @ >< _______ (London, Williams and Norgate, 11, 


Henrietta Street, W.C.2., 3s. 6d.), is a 
very good number. The frontispiece is an 
excellent portrait of the late Mr. Ed- 
mund J. Spitta, of whom an obituary 
notice is given, as also of the late Mr. F. 
A. Parsons. The principal papers are by 
Mr. F. Abbey, B.Sc., on a ‘‘ Universal 
Scale for the Measurement of Micro- 
scopical Drawings ” ; on ‘‘ Some Methods 
of Preparing Marine Specimens,” by Mr. 
F. Martin Duncan, F.R.M.S., F.R.P.S., 
F.Z.S.;  “‘Flud Mounting” and 
‘ Mounting Freshwater Algæ, Mosses, 
etc., by E. D. Evens; and ‘‘ Notes on 
Parasitic Acari,” by Stanley Hirst. Full 
notes of the proceedings of the last 
Session are given. The Treasurer’s report 
is a very healthy one, showing a balance 
of £184 2s. 3d., as compared with £56 
8s. 4d. last time. Any of our micro- 
scopical readers not already members of 
the Club should get this number of the 
‘Journal, and help to swell the gratifying 
increase of the membership. We should 
add that ladies can now join, and that all 
get the fullest value for their small sub- 
scription and the most cordial help ren- 
dered by any scientific society we know of. 


‘‘Flurographs.’’—While experimenting in 
an effort to make X-ray negatives of docu- 
ments, Dr. J. A. van Brakle, of Portland 
(U.S.A.), made a discovery, the product of 
which he calls ‘‘ flurograjyhs.’* Writing on 
the subject in the ‘‘ Scientific American,’ he 
says :—'‘ The original negatives were made 
by placing the cheque or other document 
between two fluorescent screens while in con- 
tact with an unexposed X-ray film. An 
X-ray exposure of this combination, which 
was tightly clamped in a light-proof cassette, 
was then made with the resulting negatives. 
Development of the exposed film was the 
routine development for X-ray exposures as 
made in the medical laboratory. At first 
it was thought that a true radiograph had 
been made of the exposed document, but 
further experiment demonstrated that the 
best negatives were made by means of an 
X-ray exposure entirely too intense and pene- 
trating for such a slight object as a sheet of 
paper. Endeavours to X-ray documents 
without the use of the double fluorescent 
screens, which in medical work are used 
simply to intensify the action of the X-ray 
and thus shorten the time of exposure, were 
entirely without result. We finally came to 
the conclusion that these negatives were pro- 
duced entirely by the action of the fluo- 
rescent light set up in the intensifying 
screens, which were in turn activated by the: 
recognised action of the X-rays upon their 


On Thursday, November 10, a meeting 
of those interested in wireless was held 


structure. Practical uses of this process] 4t 4, Market Street. Guildford, kindly 
may include commercial reproduction of | lent for the occasion by Mr. W. H. Cole. 


documents and other papers, the detection 


The chair was taken by Ald. W. T. 
of changes in cheques and bank notes, etc. 


Patrick, J.P. It was decided to ‘form 


Ma 
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‘Shetlands to find a suitable site and re- 


Nov. 25, 1921. 
the “Guildford and District Wireless 
Society.’ the following officers and com- 


mittee being elected: Hon. Sec., Mri FL 4- i 
A. Love: Hon. Treasurer, Mr. L. G. 
Cosh ; Committee, Mr. J. H. Haynes, . = 
Maj. E. C. Harris, A.M.LE.E., Mr. J. f- 
C. Nicholls, Mr. R. W. Buttemes, f- 
M.I.A.E., F.C.S., Mr. W. H. Cole, Ald. f- 
H. Fentum Phillips. Mr. L. McMichael, }-~ 
M.Inst. Radio Engineers, kindly attended, f. 
and explainel the methods and pro f- 
cedure of the Wireless Society of London, f` 
of which he is hon. sec., and to which it f- 
is hoped to be afhliated. A circular letter f- 
will be despatched shortly to all wireless f~ 
amateurs in the district, giving partien- [= 
lars of the Society, and in the meantime, f°? 
any enquiries are invited by the Hon. See. f- 
at Ivy Dene,” Guildford Park Road, ort. 
any member of the Committee. 


“ Alternating Currents,” Parts 1 and f< 
2, by C. G. Lamb, M.A. (Cambridge 
University Press. Part 1, 5s. 6d. Part 
2, 7s. 6d.), are a series of notes intended.: 
primarily to assist the student in writing 
up his lectures. They are a full explana 
tory syllabus of the course of lectures given 
to third-vear students in the Engineering 
Laboratory. 


Discussing the absorption of the 
Meteorological Oflice by the Air Ministry, | :. 
Major-General Sir F. H. Sykes, in åf.: 
preface to the annual report of the 
Meteorological Committee for the year 
ended March 31, 1921, states that with { 
regard to the programme for the estab f- 
lishment of new meteorological observa- f = 
tories, Dr. Crichton 3Litchell visited the }* 


ported that the wireless station near to]~ 
Lerwick appeared to be eminently suitable f; 
for the purpose. It proved possible to}, 
make an arrangement highly satisfactory į ~ 
to the Air Ministry and to the Post Offiee |- 
The station has been transferred to the 
Air Ministry on condition that the wire- 
less plant is maintained and kept avail- 
able for use by the Post Office in case of 
emergency, the Air Ministry having the 7: 
use of the station for the estab f: 
lishment of an observatory and of the f: 
wireless plant for the transmission and 4~ 
receipt of meteorological observations, gale 
warnings, and time messages. The ob 
servatory will be run for three years on 
a temporary basis. If it justifies its 
existence by the work done in that time, 
its continuance as a permanent institution 
will be considered. 


“Electric Clocks and Chimes,” London, 
Percival Marshall and Co., 66, Farring- 
don St., E.C., 3s. 6d., will be found 8 
practical handbook to their design an 


construction, fully illustrated. The 
various kinds of electric clocks a” 
described, and full directions given for 


making them from the simplest to the 
more elaborate kinds. 


Mr. Hubert Mawson. who since 1912 has 
been lecturer in engineering at the Liver 
pool University, has had conferred upon 
him the degree of Doctor of Science M 
Engineering in the University of London. 
This has been awarded for analytical and 
experimental researches on centrifuga 
pumps and water turbines carried out M | 
the laboratories at the Liverpool Univer- 
sity. Dr. Mawson had previously receiv 
the diploma of the Imperial College 0 
Science and Technology for research wor 
on internal combustion engines and been 
awarded a Telford premium by the Insti- 
tution of Civil Engineers. He is a Whit- 
worth Scholar, 2 graduate of the Roy 
College of Science, London, and the City 
and Guilds Engineering College, London. 
Ten years of his life were spent in pra 
ticaléngineering,- and for nearly four 


t 
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rs during the war he was one of the 
‘pspectors of munitions for the Liverpool 
‘fd North Wales area. f 
-i The quarterly réturns of the Registrar- 
-Jeneral for July, August, and September 
‘how that in England and Wales 15,017 
‘twer births were registered than in the 
' hird quarter of 1920; there was also a 
p of 10,466 on the previous quarter of 
. The number of births was 
4,850 (of which 9,896 were illegitimate, 
751 less than the number for the corre- 
nding period of last year). The birth- 
ate was .22.5 per 1,000. The deaths num- 
red 99,134, and were 9,337 fewer than in 
preceding quarter, but 5,444 more than 
in the third quarter of 1920. The rate was 
40.4 par 1,000. The marriage returns, 
which are for April, May, and June, show 
: § rate of 15.1 per 1,000, a sharp fall from 
{92% and 1919, when the rates were 23.2 
A d 21.7 respectively. 
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‘{ETTERS TO THE EDITOR. 


open ; 
=. THE MOON. 

E4 190.}—While agreeing with Mr. Godden’s 
stul reminder in letter No. 162, p. 190, as 
the unreliability of newspaper science, it 
t þay be well to point out that this very un- 
i-tehability should deter us from rejecting 
‘-bffhand the work of a talented scientist 
z Merely ‘because of what a journalist may say 
r bout it. 

+! Hf Mr. Godden will read the several reports 
„py Prof. Pickering he will find what he re- 
„ peatedly asked for years ago—viz., that 
“American astrohomers should tell tus some- 
“thing fresh about the Moon. But he will find 
“therein nothing about intelligent or animal 
i Wife on the Moon; nor about the severe storms 
‘land blizzards which loom so largely in our 
newspapers; on the contrary,’ he will find 
x vexplicit ¢atements that no evidence of such 
yet life or of trong winds was seen on any occa- 
: “SION, 
There is evidence of slight lunar atmo- 
„sphere, of patches of clouds around cer- 
-|tain ridges and craters, which usually re- 
{main almost stationary until they disperse ; 
t} also patches of snow are seen to form over 


a 


E Feomsiderable areas and increase in size, then 


ually disappear as the Sun rises higher. 
je; Changes of surface coloration occur. as the 
| lunar day progresses, which seem to indicate 
«j the growth, ripening, and decay of some kind 
ye! of. vegetation. Volcanic action has been 
< tobserved, but it was the emission of steam 
„s {tom differents vents, not violent or explo- 
< i sive eruption. 

i | These observations were not made at Har- 

į vard, as generally stated, but at the Univer- 
.;' sity’s observatory at (Mandeville, Jamaica, 
;: nd no large telescope was used. Many yeare 
>i ago Prof. Pickering photographed the whole 
“tof the visible lunar surface, and issued an 
atlas of maps showing the several lunar for- 
: ; mations under three different aspects. He 
» f has continued his observational work ,up to 
; | the present time, and there are further re- 
- | Ports still to be issued. 

As these reports directly challenge the 
| “Correctness of some of our lunar theories, they 
zy “Cannot be disposed of by an appeal to those 

theories, nor by merely desultory observa- 
tons. The results claimed can only ‘be tested 
by systematic observations, prolonged over 
several lunations, on the lines of the proce- 
dure adopted by Prof. Pickering. 

Mark Wicks. 

Surrey Lodge, Thornton Heath. 


URANUS—PLANETARY CONJUNCTIONS 
—ASPECT OF MARS. 


(191.]—October 24, 7 h. 40 m.—Set circles of 
Sin, Calver Equatorial for Uranus, and 
; lod it in very centre of field x163. Even 
} with this low power the disc was very 

fright and obvious—quite impossible to take 
as anything else but a planet. Colour a 
tah green. Stars like needle points by 


åt 5 a.m., October 22, Venus and Saturn in 
X43, on 3§-in. refractor. Saturn’s 
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ring easily seen as prominent spike on each 
side of ball. 
to Saturn. Both planets within a few degrees 
of the horizon. 


84-in. Equatorial for Venus. Jupiter in same 
field with x53, but its disc was 
ghostly compared with the brilliant Venus. 
pene stood x207 well; gibbous phase beau- 
tiful. 
The disc of Venus much smaller than that of 
Jüpiter. 


Wicks for the trouble they have taken re 
Martian Axial Aspect. 
clue indicated“by Mr. Hollis, and am glad to 
say it has completely removed the difficulty 
for the date in question. 
I attribute to errors in drawing and differ- 
ences of data used by Mr. Proctor and the 
“N.A.” —but such outstanding errors are 
small, of course. I hope to track these down 
during the leisure of wet and cloudy evenings 
this coming winter. 
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Venus most brilliant compared 


At 10.30 a.m., October 25, set circles of 


pale and 
A suspicion of Jupiter’s belts x130. 


My. best thanks to Messrs. Hollis and 
I have followed the 


Outstanding errors 


M. B. B. Heath. 
Kingsbridge, S. Devon. 


GAMMA ANDROMEDA. 
{192.}—Replying to Mr. Burnerd’s letter 


(146, p. 178), I have failed since to see the 
star depicted in my sketch to which he refers, 
in Vol. CIL., No. 2,649, p. 512. I am a little 
surprised this star had not been recorded by 
others at the time, as it was certainly visible 
on my first detecting it in the instrument 
used, and not the ghost of a telescope eye- 
piece. 


No experienced and careful observer would 


be so deceived ns to take a minute point of 
light, in a fixed position with regard to a 
well-known group in the same field of view, 
to be a shifting ghostly image, had there been 
one. 


The only conclusion is that it was a tem- 


porary star, as on only about six occasions, 
during a period of observation covering seven 
weeks, with the sky favourable and the group 
about the meridian, could it fbe seen, and it 


then appeared to b slowly diminjshing. 


Atterwards a blank, so far as my eye and the 
§-in. lens-mirror Gregorian could discern. 


George Whittle. 


THE MYSTERIOUS COMET. 


(193.]—I quite agree with the second para- 
graph of letter (178), referring to the mys- 
terious or ‘‘ surprise” comet of last August, 
and was going to suggest that it might have 
met the case if 


the comet were known as 
‘‘Campbell-Fellows ”? (the latter name is in- 


correctly spelt in the letter referred to). Al- 
though Mr. Fellows was, in point of time, 


before the Lick observers in detecting the 


object in question, yet the latter were the first 


—so far as I am aware—in making public the 
news of the discovery. Just at this time, 
with the important Conference * sitting at 
Washington, it would have been a graceful 
compliment to the Americans if the above title 
could have become stereotyped. 

Untortunately (for the suggestion) Bulletin 
759 of Harvard College Ohecev aloes states 
that a bright object was seen in the western 
sky on August 6, at 5 h. 50 m. p.m., Eastern 
Standard Time, by Dr. H. C. Emmert, of 3,405, 
Warren Avenue West, Detroit, Michigan. 
“Its altitude was 14.5 to 15 deg., its azimuth 
85 deg. ; the Sun’s altitude was 15 deg. and 
azimuth 90 deg. The object was fully as 
bright as Venus in twilight at her greatest 
brilliancy, and the light was perfectly steady.” 
The Bulletin goes on to state that it is sup- 
posed that the above object is the same as 
that seen near the Sun by five observers at 
the Lick Observatory on August 7. 

Here we have a definite and accurate obser- 
vation which may be of value in discussing 
the matter, although no particulars of the 
instrument used ere given. It would there- 
fore seem, in our present state of knowledge, 
that Dr. Emmert must be regarded as the 
discoverer of this comet, he being a whole 
dav before the others. 

The following pad to be all the observa- 
tions known, so far :— . 

1. Dr. Emmert at Detroit. U.S.A. 

2. Mr. S. Fellows at Wolverhampton. 

3. Lieut. F. C. Nelson Day, R.N.R., at 
Ferndown. Dorset 
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satisfactory orbit for this object? 
become of it? 


flight on Saturday, 
9 p.m. It appeared to radiate from Perseus, 
or some other constellation in that neighbour- 
hood, and to travel in an eastern direction. 


iby ‘‘ Pointolite.”’ 
Stephanoceros. 
saw then, for the first time in my life, after 
having observed that rotifer probably hun- 
dreds of times, that the foot from top to 
bottom was richly ciliated, the cilia being in 
| very active motion. The objective in use was 
a $-in. | 


4. An observation at Plauen, in Germany. 
5. Prof. Campbell and others at the Lick 


Observatory. 


to produce a definite, 


Are the experts goin 
eid What has 


. E. E. Markwick, Col. 
The Knowle, West Moors, Dorset, 
Nov: 17, 1921. p 


METEORS. 
[194.}—I understand that a brilliant meteor 


was observed here on Monday, 7th inst., at 
about 7 p.m. It radiated from the zenith 
and progressed in a north-eastern direction, 
lasting about three seconds. : 


I myself saw a meteor on Wednesday, 9th 


inst., at 7 p-m., radiating from a point mid- 
way 
Cassiopeia, 
west. 
seconds. 


between the constellations of [Auriga and 
and travelling towards the north- 
Its duration was about three or tour 


I also observed a meteor in the end of ite 
12th inst., at about 


James Currie. 


54. Bellahouston Drive, Cardonald, 
Glasgow, Nov. 14, 1921. 


MICROSCOPICAL. | 
[195.—It was my good fortune to be pre- 


sent a few weeks ago at the conversazione of 
the Chester Field Club, held on the celebra- 
tion of their jubilee. The microscopical dis- 
play was remarkably good, and reminded me 
forcibly of the wonderful displays of the 
Society in its early days, so filled with en- 
thusiasm, of the late seventies. 


I saw there for the first time illumination 
The object exhibited was 
To my great amazement I 


Since the meeting I have sought, but in 


vain, for Stephanoceros, with the object of 
seeing whether I could detect similar ciliary 
movement with my Zeiss }-in. apo., but have 
not been able to meet with it. Ihave searched 
through my micro. library, from Pritchard's 
“ Infusoria ”? down to “‘ Ward and Whipple’s’ 
Freshwater Biology,” 
trace nor mention of the cilia. 
very careful observer, tried to discover them 


but can find neither 
A friend, a 


with his holos. $-n. and incandescent. gas 


illumination. but could find no trace of them. 
Other competent observers tell me they have 
never seen them. 


Perhaps some of your micro. contributors 
would tell me whether they have ever seen 
the cilia of which I write. 

If no correspondent can write of their 
detection heretofore and without ‘‘ Pointo- 
lite,” then it seems to be gbvious that micro- 
scopists must seek to add ‘‘ Pointolite ’’ illu- | 
mination to their outfit. Judging trom 
Messrs. Beck’s > advertisement in your 
columns, the cost is serious. I have won- 


dered whether it would ‘not be practicable to 


that firm, who have done such good work in 
the production of inexpensive microscopes, to 
produce a less expensive arrangement for 
“ Pointolite *’ illumination. 

Country Solicitor. 


` 


[196.}—It is to be hoped that microscopists 
will pay attention to “J. B. G.’s”’ warning 
about dust and dirt on the eye-lens of eye- 
pieces. A dirty eyepiece causes much de- 
terioration in the image. There can be no 
doubt about the superiority of capped eye- 
pieces, but these are the days of increased 
cost coupled with inferiority, not only in 
microscopes, but in most other things., Here 
is a good tip, which costs little, and is very 
efficient. Buy some STRI of your 
chemist. and use their lids to cover your 
eyepieces, /wħen_ they are not in use. 

Edward M. Nelson. 
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MICROSCOPICAL: HIGH EYEPIECE 
MAGNIFICATION. 


(197.]—The advantage or otherwise of high 
eyepiece magnification is a subject of much 
practical ihterest to working microscopists in 
general. It would be highly convenient if we 
could make a low-power objective do the work 
of a complete battery by varying the secondary 
eyepiece magnification from between very low 
to very high, for the cost of a complete 
outfit. of objectives is at present serious. But, 
however desirable the reverse may be, it is 
an axiom beyond all reasonable question 
that any kind of secondary enlargement of 
an image cannot possibly produce anything 
beyond that already pictured by-the objec- 
tive, the anti-point fineness of which depends 
on its N.A., good optical quality being 

' assumed. To expect more would be like 
highly magnifying a picture of, say, a leaf in 
which the artist had omitted detail in the 
hope of rendering the non-existent detail 
visible! Undoubtedly some very perfect apo- 
chromatic objectives. of low initial magnifying 
power combined with high N.A.—that 1, 
possessing high optical index—are in skilled 
hands capable of forming images containing 
detail so fine that great secondary magnifica- 
tion is necessary to present it effectually to 
the eye; thus the 12 mm. apo. of 0.65 N.A. 
may occasionally require a secondary mag- 
nification of 40 times—say, 800 diameters—to 
conveniently exhibit all it is capable of 
imaging. In fact, this lens may be used 
as a moderate or medium high-power, accord- 
ing to the secondary magnification employed 
with it. But as the ratio of initial objective 
power to N.A. increases the utility of high 
secondary magnification decreases; all there 
is to see can be easily detected with quite 
moderate eyepieces. Lenses of moderate 
optical index are unquestionably the most 
suitable for general purposes, and may be 
used with a minimum of manipulative skill. 
In practice the usual run of objectives require 
no greater secondary magnification than ten 
times their initial magnifying power. The 
particular form of any _ .well-corrected 
secondary magnifying system can logically 
make no difference to this rule, so it is 
immaterial whether the sufficient total mag- 
nification is obtained by means of an aux- 
iliary compound microscope or the ordinary 
eyepiece arrangement. It is certain, in the 
case of the auxiliary compound tube, that. 
no amount of superfluous N.A. in the second 
objective ‘becomes optically efficient in the 
production of .the final image. It has been 
the result of my own rather extensive ex- 
perience that secondary magnification with 
an eyepiece yielding 40 has proved most 
amply sufficient, even with certain picked 
apochromats of high optical index. Other 
things being equal, it is, of course, likely 
that similar good images could be secured by 
means of the secondary compound tube 
arrangement, if care were taken to focus the 
second objective at the correct tube-length 
point of the image formed ‘by the primary 
objective, which .. would vary considerably 
with thickness of cover-glass. This factor 
becomes most important with the large work- 


Ing apertures necessary to secure decent 


definition suitable for great secondary mag- 
nification, yet microscopists in general have 
the haziest notions on the subject. The above 
facts strike me as obvious truths after many 
years’ practice with instruments and lenses 
of the very highest class. They are no matter 
of prejudice, for all microscopists would be 
only too glad to welcome any advance in the 
practical optical capacity of the instrument; 
but this can never be attained by a mere dis- 
regard of presept existing limitations. 
" A. \A. C. Eliot Merlin. 
Ealing, Nov. 17. 1921. 


A NEW POLARISER OF LARGE FIELD. 


{198.}—In the report of the meeting of the 
Quekett Chib in last issue it should have 
been stated that the polariser I exhibited, 
made on my new design. was not full size, 
hence had only a comparatively small field; 
the full-sized instrument will fill the back 
lens of an Abbe or similar condenser with 
large back lens. ‘The polariser can also be 
used as an ordinary Nicol with a projection 


lantern, or in any experiment that requires 
a large prism. | H. Wood. 
The Limes, 62, Culverden Road, 
Balham, S.W.12. 


POLARISERS FOR THE MICROSOOPE. 

[199.]—Now that Nicol prisms are so costly, 
we occasionally have devices described for 
getting a large beam of polarised light from 
a small prism, so that the back lens of the 
substage condenser may be filled and a large 
angle of light obtained. But I have never 
known the very simplest of all methods to 
be referred to. If we use a high power, the 
patch on the slide that fills the field is small, 
and as it is illuminated by an image of the 
source of light, the illuminant may be small. 
But if the aperture is high the condenser 
diaphragm must be opened wide. The beam 
of fight that is effective is therefore a trun- 
cated cone with its base at the. substage 
diaphragm. To make the most of the Nicol 
it should be moved as far away from the 
diaphragm as possible—that is, as near to 
the illuminant as may be convenient. An 
example will show how much may thus be 
cee Using a Zeiss 4 mm. apo. of 

Y.A. .95, a Watson’s “ Universal” com- 
denser—which has a larger back lens than 
most condensers—and the smallest Nicol that 
I have and that transmits a beam of light 
only 4mm. wide, the back lens of the ob- 
jective can be filled with light and the 
field fully illuminated all over even with the 
lowest eyepiece (say <5), without putting the 
prism dangerously near the lamp. With eye- 
pieces of higher power the field is smaller, 
and the full width of the prism is not used. 
I believe that the small Nicols ordinarily 
supplied with microscopes are a half to one 
mm, wider than the one mentioned. 

With a low-power objective of ordinary 
aperture and a low-power eyepiece, the trun- 
cated cone of the effective beam of light 
will probably have its base at the uluminant ; 
then close ‘to the diaphragm is the appro- 
priate place for the prism. 

But if the low-power objective has a very 
large aperture. and a low-power eyepiece is 
to be used. we may have to put the prism 
near the illuminant and be content with an 
unduly small illuminated field. : To avoid 
this, I think the simplest way is to get 
10  cover-glasses, conveniently (say), 
1} x 24 in., clean them thoroughly, mount 
them as a bundle, and put them on the 
mirror inclined at the proper angle. The 
gain with more than 10 is not worth the 
trouble. This will be found effective, much 
brighter than the simple black glass, and 
will give practically colourless light, which 
no tourmaline that I have seen or heard of 
will do. \ 

It would be a great convenience, at least 
to me, if we could have a kind of substage 
near the lamp to carry polarisers, secondary 
condensers, screens, etc. The space between 
the substage diaphragm and the illuminant 
is practically neglected by instrument makers 
and hardly ever troubled about by micro- 
scopists. Chapman Jones. 


EINSTEIN’S THEORY. 

[200.J—In my letter (153) I called attention 
to the fact that the waves produced by a 
moving ship moved along with the same 
velocity as the ship itself. After careful con- 
sideration, the application of the principle to. 
light sources in the ether appears tenable. 
Whereas in the past we have taken the speed 
of light to be constant, it would now appear 
from the M.-M. experiment, and common- 
sense deductions in general, that we have 
omitted from the formula—or equation—a 
rather important variable, i.e., the velocity of 
the source itself. 

The application of this variable might 
“throw oil on a troubled ether.” 

The most ardent supporters of the Einstein 
theory confess that any other explanation of 
the M.-M. experiment would be a death-blow 
to the relativity theory. But even Einstein 
himself discards the M.-M. deductions in 
favour of the Fitzgerald-Lorentz contraction 
hypothesis. , 

Ii the M.-M. deductions are true, the F.-L. 
hypothesis is unnecessary; if the latter is: 


when either violet or red oe were pasei 
along it, and would obligingly contract 
accordingly. | 
An immense amount of interesting specula-}:: 
tion can be made while the matter is still in 


behind the veil. The ef eerie of gravita- {<2 
tion necessitating the absurd hypothesis of}< 
action at a distance is still with us at the}::: 
base of LEinstein’s mathematics. While§. 
C E F 
~a AR 
A B C 
strate the fact that the Moon was above 
observer’s head, it would not be sọ substan- t 
tial as the formula O x O, which might easly 47% 
be held to demonstrate why a man lay at they" 
same observer’s feet. F. A. Hutchinson |=? 
1, Radford Road, West Hoe, Plymouth. 


THE PANTANEMONE. 
[201.}—In the Impendhle District of Natal, |. : 
twenty years ago, I constructed a very rough 
aii motor on the lines of the model described | ; 
in the “E.M.,” to take the place of aj. 
hydraulic ram that was always 
The planes were built of 


tt ed 


able. The shaft was 3 by 3 in. sneeze wood. 
(a very hard native wood), the axles inch iron 
bolts running in crude journals of n ier 
iron. A crank operated a pump w 

the household he rie yards naa = 
stantly supplied. e planes were su 

on bwo ete posts, well stayed. They ran 
easily in light winds, were unaffected by] 
gales, including one that has become instore. 
and needed no attention beyond occasional 
lubrication. Owing to my very amateurish | 
mechanism the pumping rod and gear were 
often troublesome, but the air motor was 4 j-; 
success. It ran constantly for nearly six Ł}.; 
years without needing any repairs beyoud ka 
tightening or renewing the wire stays of No. 8 j 
gauge wire, and only collapsed through incom- }:; 
petent handling by machine-scared Kaffir set- |. 
vents. An ingenious itinerant carpenter built į.: 
three on my model, which are said to have j., 
given satisfaction. One set of his planes was | - 
of match boarding. but the corrugated shee } , 
gave the best results. When the corrugations, }-. 
ran horizontally there was a distinct loss of |. 
power. but as I neyer saw these three motors 
I can only record the statements of others. 
My Pantanemone cost, not reckoning MY 
labour, about £2: the carpenter charged £10 
each for his. plus cost of erecting. 

Tonbridge. Douglas Blackburn. 


[202.J—Now that details of this form of 
windmil] are available, see page 196 of last j 
week’s “ E.M.,” I em considering making tP 
one of these for my own use. I think that 
it would be as well to mako it dirigible, as 
the place where it will work is rather pro- 
tected on one side by high banks, though | 
at a fair distance. I am very uncertain or 
the power-sail area ratio, so shall have 
find this out by trial. The construction A 
be on the following lines. Sails or vanes 0 
3 ft. radius, and cut-out of 20 g. sheet sted, 
edges stiffened by riveting six 1 in, by § ». 
tee iron. ‘Central shaft of 6 in. gas or steam 
barrel. This can be quite short, probably 
only projecting at one end about 3 in. beyon 
end of sail to take the driving pulley. 
The central stay would be made from 14 2 
or 2 in. by 4 in. or # in. steel, formed in two 
parts to clip round barrel. the sails to be 
cut out to allow their edges to coincide wI H 
centre line of barrel. Aeroplane right an¢ 
left hand tension screws of the finest matena! 
and workmanship cam. now be bought ior 
about 2s. per dozen in various sizes, ` 
these with light steel rope will make n 
stays. (To save inquiries, these screws can 2: 
purchased off the stalls in Farringdon 

and other market places). The idea of the 


true, then, indeed, is the interferometer aj Jarge(diameter shaft is to allow a ball bearnns 
mysterious instrument. for it would DinowPto De fitted ineach end, the inner race of the 


pa alt ai 


le me 
Ne 


~; Nov. 25, 1921.. 
= posting having a hole about 24 in. diameter. 
{he stand for the mill I shalt make as fol- 


„„ ows :—A length of secondhand 3 in. or 34 in. 
z- gas barrel fitted with a flange at one end and 
.,.ebout 4 ft. lang to be driven into ground until 
z: fango is flush with ground. Two lengths of 
22 in. or ó in, barrel are then taken, one 
i eens 5 ít. long, the ather 9 ft., and are joined 
Se th eockets, a nipple and a flange between. 
phe 3 ft. length drops into the length sunk 
a ground,' bringing the two flanges face to 
j. face, and leaving 9 dt. above ground. On the 
„ top is screwed a T, in one arm of which will 
-~ {be @ length of suitable size barrel to fit the 
` fball races of central shaft of mill. In the 
t. jother arm a length of lighter tube will be 

ge carrying a tail, which will be able to 
tothe slid along to vary the leverage as may 
he required. The dynamo will be mounted 
ition thé vertical shaft by means of a bracket, 
w. and will revolve with the shaft, together with 
ii: ks speed multiplying gear, leaving no working 
i parts exposed. The faces of the two flanges 

(will be well graphited, and clips round the 
yr edges will allow them to revolve but not 
2 ee Neariy all the material can ‘be got from 
a stock and cheaply, and the central pillar, if 
ie Jin. barrel, should be stiff enough to stand 
= Athe strain of the mill. It will probably be 
*: well ato next year before I am able to get it 
“gong, and will communicate the results. I 
may probably have to bolt strips of T-iron 
ito the underside of the flange on the buried 
-i “pipe to increase the resistance to the leverage 
1 Lof the mill, as to go deeper than 4 ft. or to 
<:"fit larger flanges than standard would be an 
“ | expensive job. David J. Smith. 
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:, THE GRASSHOPPER’S ORGANS OF 
a SENSE. i 
¿i  [20.}-The article on p. 188 describing the 
grasshopper’s organs of hearing as situated 
in the tower segments of the forelegs is 
extremely interesting, and the ascertained 
fact that the telephone can transmit sounds 
;. of higher pitch than the human ear can detect 
.- may prove of importance. The statement 
| that the antenne are not organs of hearin 
reminds me of an experience which I thought 
at the time showed they were organs of com- 
munication in some way by touch, as in the 
; Cas of ants. I pulled out a hair (when I had 
; More to spare than now!) and, cautiously 
i; approaching a grasshopper, laid it across an 
_ antennee and worked it backwards and for- 

; Wards like a fiddle-bow. Instead of springing 
; away, the grasshopper sat still, except for a 
Y ght raising of the antenne, and was 
, apparently interested in the ‘‘ conversation.” 
-$ Ihave sometimes wondered what he thought 
| Idid say; I hope nothing wrong! Since then 
I have several times repeated the experiment 


i 
as 
1’ 
2i. 


P with the same result. Glatton. 
- REPLIES TO QUERIES. 


i Taie aan 
1232.}-MENSURATION.—I do not see how 
P. H. Neal can fill up space with octahedra. 
An octahedron with two- tetrahedra with 
‘milar faces applied to two of its parallel 
Opposite faces will form an equilateral parallel 
piped : and this can be used to build up 
Space in such parallel epiped form, just as 
cubes build up cubic space. There are, of course. 
only five possible regular polvhedra at all. 
There is none between the hexahedrbn as 
above or a cube and the octahcdron, and no 
irregular figure would do. S. E. Percival. 


29.}-NEWTONIAN REFLECTOR.—To 
se the ring mebula in Lyra. use a power not 
less than 40, otherwise you may fail to distin- 
gush it from a faint star. It is easily seen in 
ny 2-in. refractor, though not as a ring. 

Cork. Edmond M. 


i 
Rt{-MICROSCOPICAL.—I thank the 
n - Ellison for his addition to my reply 
le 's query. I knew that the preciso focal 
oe would vary with the refractive power 
ie e glass, but the way in which tho query 
he worded led me to think that my statement 
oe hear enough for all practical purposes. 
sh, the same reason I said nothing about 
whieh or chromatic gberration, both of 
I wouid -modify the result. 

pswich, p A. Woolsey Blacklock, M.D. 


/ 
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[249.}-CROSS-STAFF.—This is said to have 

een used at a very early period by astrono- 
mers for measuring altitudes, and subsequently 
by seamen. (See *‘ Encyclopedia Britannica,” 
llth edition, Vol. XIX., p. 284.) Cross-staff 
preceded the back-staff and quadrants. 

John Lecky. 
[261.--REGULATOR CLOCK.—There is 


nothing unusual, as far as I am aware, in the 
close timekeeping described by “R. J. C. 8.” 
I have a gravity regulator, which I made many 
years ago from the instructions given in the 
“E.M.,?” by that able horologist, Mr. Floyd, 
and during the past summer it has gone with 
so small a variation from Greenwich e that 
there was practically only a fractional rate of 
loss from week to week. For many weeks past 
it has maintained a steady rate of one second 
per week; the clock has an Invar pendulum, 
and I admit having taken great pains to get 
it to go so closely, using small weights placed 
upon the top of the bob. The timekeeping is, 
of course, varied slightly by the height of tho 
barometer, and obviously the compensation is 
not perfect. I ought to add that I receive a 
time signal every hour from the Standard Time 
Company. My dead-beat regulator, made about 
the same time, does almost as well. The two 
clocks were made when a controversy was going 
on as to which was the better system, and I 
have come: to the conclusion that if there is 
anything to choose between them, the dead- 
beat is the more easily made, but the gravity 
possesses theoretical advantages which may or 
may not come out in practice. If I made 
another clock it would be a dead-beat, with 
every possible refinement in the way of jewels 
and a high-numbered train. , 
Master Mariner. 


[261.] — REGULATOR CLOCKS. — After 
thirty years’ experience experimenting with 
high-class movements and pendulums, I have 
conie to the conclusion that this class of clock 
is divided into two classes, viz., nursed and 
unnursed, and my experience leads me to 
believe that if unnursed it is a good perform- 
ance, considering that the average clock 
generally encounters a difference of 30 to 
55 degrees between summer and winter. If a 
clock with a compensated pendulum or not 
can stand that ordeal and make a good aver- 
age rate of 5 secs. per month, I call it very 
good. On the other hand, we will turn to 


g | nursed clocks, which neither have barometric 


error nor temperaturo error to fear, as they 
are tucked away in vaults, and it is easy for 
tha general public to know the rate of such 
clocks, as the Greenwich report every year 


gives us the rate of the standari sidereal, 


clock. but to the best of my memory nothing 
like 1 sec. per year, which has been reported 
from some of the foreign observatories. How- 
ever little is said about gravity regulators. 
I have a sneaking regard for them, as I once 
had one which gave the best performance 
under all conditions than any clock that has 
ever passed through my hands. 
Bexley Heath. Interested Amateur. 


[261.J—REGULATOR CLOCK.—I refrained 
from entering into minutie in my former 
letter, but perhaps I may be allowed an_adden- 
dum to state that it is probable that the Graham 
escapement might be improved by making it not 
quite dead. A half-dead escapement has been 
made and tis well known, but ‘that is going a 
great deal too far. A twelfth; or even a 81x- 
teenth dead would be better. 
be a very small amount, so small as to be hardly 
perceptible upon the second hand. Many years 
ago I proposed this to a celebrated clockmaker, 
who merely held up his hands in horror, I have 
since much regretted that this idea was not 
carried through by ordering a regulator to be 
made for me upon that rlen. 


Edward M. Nelson. 


(263.j3—BURGLAR  AsARM.—There are 
various forms of contact-makers sold in the 
electricians’ shops which, if fitted to door or 
window. act as efficient burglar alarms. You 
could replace the push of existing bell set with 
one having a plug and socket attachment, the 
flexible connecting the alarm contact having 
two plugs fitting sockets in “parallel” with 
the beli circuit. The trouble is that, although 
it is possible to ring a bell operated by elec- 
tricity to indicate even a mouse’s footsteps, 
burglars have an unfortunate habit of enter- 
ing a room where least expected. If you wish 
to arrange for protection on your travels, the 
electrical carpets (rugs, ete., fitted with a num- 
ber of contacts on the underside) might be 
useful. T. Tamblyn-Watts. 


[265.-+-TURBINE STEAM CAR.—It is most 
unlikely that the first or second steam turbine 
car will be a commercial success, and unless 
‘“‘Steamer *’ has the necessary technical experi- 

fence and also spare capital with which to pay 
f for a series of experimental cars, he should not 


Really it should 
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attempt to build one. Some years before the- 
war l read of a locomotive in which recipro- 
cating engines were connected electrically with 
the driving wheels, which seemed unnecessarily 
roundabout. With a turbine there is much tc- 
be said for such a mode of connection, or Pro- 
fessor Hele Shaw’s hydraulic transmission gear 
might possibly be adapted. I have not the 
details by me just now. Glatton. 


(265.}-TURBINE STEAM CAR—Mcr.. 
David J. Smith, on page 203, hints at the real. 
difficulties of the problem. However, as in 
tests made with a new system, of turbines by 
Mr. W. K. L. Dickson (sixteen years with T.. 
Edison) an impulse co-efficient of the momen-. 
tum of a steam jet has shown a considerable 
inorease over that of a similar jet applied to 
ordinary turbine bladed wheel, ‘with a corre-- 
sponding result in steam economy, this fact 
may assist towards the application of this class.. 
of engines on cars, although such was not the 
intended purpose of its promoters, the New 
Dickson. Corthesy Turbines, Limited. The. 
rotor consists of a hollow narrow disc with 


oblique openings at the side near the peri- 


phory, which permit and guide the admission. 
and exhaust of the steam. It can be formed. 
of two sheets of ordinary thin steel stamped 
into shape. Its manufacture is therefore of the- 
cheapest. Using one wheel only and exhaust-- 
ing into the atmosphere, no superheat, the 
steam consumption has been 33.51 lb. per H.P_ 
for 16.91-H.P. at. a rotor’s peripheral velocity 
of 640 ft. per second, or at a lesser velocity,. 
586 ft. per second, 37.3 1b. for 15.18-H.P., as 
against 48 lb. of steam for 15-H.P. at a peri- 
pheral velocity. of 628 ft. per second of a 
single stage bladed rotor of the best make 
under the same steam conditions. This turbine 
may not have reached yet the limit of its pos- 
sible economy. J. H. Corthesy. 
New Dickson Corthesy Turbines, Ltd., 
60, Avenue Chambers, Bloomsbury Square.. 


_ [266.]—STEAM CAR.—The larger the heat- 
ing surface the more economical the boiler up- 
to a limit; but as the weight increases also. 
this would handicap the engine by requiring: 
more power to move it. It is quite possible- 
to fit a boiler of double the usual size, but 
unless the ongine could run at more than double- 
the usual speed (which, of course, it could not), 
the only effect would be a slłght gain in 
economy of coal per horse-power. The horse- 
power would not increase if the pressure re- 
mained unaltered; indeed, it would probably 
decrease, as the engin3 would run more slowly 
on account of the extra load to be carried. 

Glatton. 


[269.|—-COMPRESSED STEEL.—Perhaps-. 
the Report of the British Association for 1916, 
pp. 280-291 (Stress Distribution in Engineering 
Materials), and those for subsequent years 
might be helpful. T. Tamblyn-Watts. 


(271.} EQUATORIAL DRIVING CLOCK.— 
Would a sand clock do? A cylinder full of 
dry silversand, with a hole at bottom of size 
to be ascertained by trial, a weight on top of 
sand, say, ‘three-quarters the diameter of 
cylinder, and a piece of string attached to the 
weight at one end and a suitable grooved 
quadrant on the equatorial pivot at the nek 

atton. 


(274.J—VIOLIN MAKING.—The querist 
should. join our correspondence courses. 
we can be of any service to readers at anv 
time, either directly or indirectly, we shall 
be only too pleased to place our best services 
at their disposal. I have spent nearly 40 years 
in the study of violins and their construction, 
besides being a professional player. of the in- 
strument. I have visited all the principal 
Continental centres of violin making, and you: 
may therefore accept my offer of assistance 
as a reliable source of information upon any 
matter concerning violin lore. 
Albert J. Roberts, 


President. 
The Violin-Makers’ Guild, 
35. South End Road ,Hampstead, Nov. 18. 


[274.)—VIOLIN MAKING.—Yes, you car- 
very well learn the art from books so long 
as you are fairly well up as an amateur wood- 
worker. The very first fiddle I made was a 
real success, the tone of the instrument being- 
beautiful on all four strings, there generally 
being one string which is not quite up to the 
others. The tools will, of course, cost more- 
now than years ago, when I bought mine. but. 
in any case, they will cost you very little. 
as there are only one or two special tools that 
you have to buy; as you can make many 
of them yourself. ‘‘ Violin Making as it was 


and is.” by Heron Allen, published by Ward. 
Lock and Co., at about 10s... contains alt 


the particulurs, including working drawings. 
that ae éan wish for.’ If I can be of anv 


assistance to vou. and you will advertise your- 


] 
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-address in the proper column, I will coni- 
minnicate with you, and let you know where 
to buy ail the things you wild require. 
B A. S. 

(275.j—-BATTERY.—The case of cells you 
have is probably a portable accumulator or 
secondary ‘battery. Jf in good condition, any 
motor garage would charge the accumulator 
at small cost. You would then have 20 volts 
pressure to experiment with, and an amount 
of current available from the battery depend- 
ing on the number and size of the plates con- 
tained in same. T. Tamblyn-Watts. ' 


i280.] -SPECTROSCOPE.—The Canada bal- 
sam js applied to the whole of the surfaces 
that are to be cemented together. 

Ipswich. A. Woolsey Blacklock, M.D. 


'284.}-PRISMATIC BINOCULAR.—The 
defect is caused by the distance between the 
centres of the eve-lenses being slightly more or 
less than that between the pupils of the eyes. 
Some prismatics have a hinge which allows 
this difference to be adjusted. i 


QUERIES. 


[293.—CATARRH OF THE MATRIX.— 
Would any medical correspondents of ‘‘ Ours ” 
give an opinion as to whether or not an opera- 
tion is necessary in a rather bad case of catarrh 
of the matrix? have had the opinion of 
‘several medical men, who all recommend an 
operation; but on looking this case up in a 
medical book, I find no mention is made of an 
operation as treatment.—Ss, 

[294.}-CHINA CUP.—How can I make a 
notch: in the rim of a china cup?—Doodah. 

[295.+STAIN IN BASIN,—A rusty kettle 
has stained the inside of a porcelain wash- 
hand basin. How can I remove the stain?— 
Tawny. 


[29.—DEPOSIT IN KETTLE.—How can I 
remove a coating of fur from the interior of 
an iron‘kettle without acids?—Domestica. 


[297.}-PRIMITIVE SCALES.—Some years 
ago a device was illustrated in the “ E.M.,” 


Ipswich. ; ‘A. Woolsey Blacklock. M.D. | which consisted of a horizontal bar of wood, 
o EUR TN) COPPER KETTLES.—I.| supported trapeze-fashion by two strings hang- 
have cleared a similar kettle by gently tap-|ing from two nails, which were further apart, 


I think, than the ends of the bar. A third 
string, serving as an index to a scale of equal 
parts drawn on the bar hung before it from 
another nail at the zero point of the scale. 
‘*Scale-pans’’ were hung from the points of 
attachment of the suspending strings. Can 
anyone give proportions for making one for use 
in Central. Africa?—Glatton. 


[298.}-HOT WATER TO SINK.—Will some 
kind reader suggest a convenient way of sup- 
plying hot water to kitchen sink which has a 
cold water supply? The sink is about 4 ft. away 
from the fire. The fire is a very common 
cne in small country cottages in Scotland—a 
sort of open range with cooking oven on one 
side, and plain iron jamb on other side, with 
fireplace ‘between. I have been wondering 1f 
a small copper cistern placed above sink with 
a copper pipe, bent double, leading to and 
from cistern, with bent end inserted in the fire, 
would do? At present we have to work with 
kettles.—Country Cousin. 


[299.|—-MAGNETIC IRON OXIDE.—How is 
this salt of iron produced? Is it used in medi- 
cine, and dose? What is its best solvent?— 
North. : 


[300.}-WHITE PILOT.—My White Pilot is 
not giving enough heat. Passages are all 
clear, but flame is too yellow. I think it prob- 
able the nippi has got too wide with prick- 
‘ing; it is about 26 B.W.G., as near as I can 
make out. The cone-spreader above jet I re- 
placed by one open where the other is ribbed. 
This seemed better, but not all one could 
desire. What is correct size for nipple? 
think this would be a pretty old pattern burner, 
but it used to do better. Can Col. Smith do 
the needful?—North East. 


[301.--FGOT BELLOWS.—I should be very 
lad of particulars of how to make a -foot 
ellows and gas blowpipe for use with same.— 
F. J. Flowerdew. ' 


[302.1—-PROTECTION [ 
NING.—Is there any recognised protection 
from a person being struck by lightning I do 
not mean buildings or any such place a person 
is likely to be iu during a thunderstorm and 
the building being protected, but simply per- 
sonal protection. I have heard from a fairly 
reliable source that if a person is wearing 
goloshes or rubber overshoes during a thunder- 
storm, and ihe person should happen to be 
struck, it could not possibly do him any in- 
jury, the reason being given that before light- 
ning couid do any damage it must first of 
all come to earth, and the rubber shoes would 
act as insulators. These are all the particulars 
I have, but 1 must confess I am in complete 
ignorance as to how this comes about.—F. 
Onions. 

[303.|--SIX-INCH MIRROR.—Bcing_ more 
or less an ignoramus in optical matters, I have 
confused focal length with centre of curvature, 
and having ground and partly polished a 6-inch 
mirror aiming at a focal length of 54 inches, 
I have consequently got a mirror of f.l. 27 
inches. Would Mr. Ellison or any other kindly 
inform mce: (1) Whether it is worth while to 
finish this mirror. Will a mirror of focus //4- 
~/5 be of practical use? (2) If not, is ut pos- 
sible by regrinding to lengthen the radius of 
curve? (3) Failing this, can I start afresh, 
using the back of the mirror and of the tool? 
The former is a disc of Chance’s speculum 
glass 1 inch thick, and it seems a pity that it 
should be wasted. (4) If I continue with the 
mirror ‘as it is, will figuring be more difficult ? 
At present the figure seems to be a sphere, 
though I am rather doubtful whether I am 
using the testing apparatus correctly.—R.. T) H: 


ping the sides with a mallet and so loosening 
the fur; it can then be scraped out. H. W. 


(285..—FUR IN COPPER KETTLES.— 
This deposit of lime and magnesia (generally) 
is quite soft and easily scraped off by a piece 
oi flat wood or a screwdriver. F. G. A. 


[285.]—FUR IN COPPER KETTLES.---As 
‘the fur has been allowed to get as thick as you 
state, care must be taken in removing it, or 
the kettle will be destroyed. If it was an iron 
vessel with no solder in the way, ‘making it 
red hot would split. off the fur, but you cannot 
do this in the case in question. Take a fairly 
heavy block of wood, sav, 6 ins. by 3 ins. by 
10 ins. Leave one end flat. and rasp out the 
other to roughly. fit the curve or radius of 
side of kettle. With the flat end tap steadily 
ali over the bottom, and you ‘will soon find 
fur ‘split up and flake off. Then use the 
curved end on the sides in a similar way. I 
hesitate to advise the use of acid for this job, 
as it would probably mean retinning. 

David J. Smith. 
f288.--CRITICAL IMAGE.—I think that 
the word *eritical™ should be applied to the 
illumination rather than to the image. Criti- 
cal illumination shows finer detail than hap- 
hazard lighting. ' 

Ipswich. A. Woolsey Blacklock, M.D. _ 

[291.-—TAR AND ASHES FLOOR.—The 
following ts an abbreviated copy of an Ameri- 
can specificatiop :—Foundation: Well-formed 
und ‘absolutely dry. Bottom’ layer: coarse 
elinkers from anthracite coal, or iron clinkers 
from a local foundry, mixed with sand and 
‘tar in the proportion of 15 cu.ft. of fine 
screened ashes to 14 cu.ft. of sand and 14 
cu.ft. of tar (9 gallons). laid 3 in. thick and 
well-rolled. Top layer: Clinkers, sifted ashes, 
and tar. in the proportion of 15 cu.ft. of 
coarse ashes to 15 cu.ft. of clinkers and 14 cu.ft. 
of tar (8 gallons): laid 14 in. thick, well-rolled 
and sanded. If layers 2 in. and 1 in. respec- 
tively are sufficiently thick for * ‘W.’s ” require- 
ments, he should usó proportional quantities 
of materials—i.e., two-thirds. Cosmo. 
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Mount Everest Expedition.—Speaking at a 
meeting of the Royal Geographical Society 
in London last Monday night, the President, 
Sir Francis Younghusband, referring to the 
Mount Everest expedition, said :—‘*‘ Brigadier- 
General the Hon. Charles Bruce has been 
offered the post of chief of the expedition 
for next year, and the committee are glad to 
-be able to announce .that, having now ob- 
tained leave of absence from the Glamorgan- 
shire Territorial Association, he has accepted 
the invitation. The time is past when 
General Bruce could be expected to reach the 
summit, but the idea of climbing Mount 
Everest has been in his mind for twenty-eight 
years, and only the difficulty of getting per- 
mission from the Nepalese or Tibetan autho- 
rities has prevented him from making the 
attempt long before this. His experience of 
mountaineering in the Himalayas is un- 
rivalled, and no one has a finer capacity for 
handling Himalayan people. For the general 
conduct of the expedition and for inspiriting 
the corps of Himalayan porters, on whom the 
success of the expedition will so much 
depend, General Bruce’s unique experience 
and youthful temperament will be of incal- 
culable benefit.” i 
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(304. —MULE SPINNING.—I am a'mule 
spinner., My weekly wage depends upor pro- 
duction. A fair wage can only be got by 
keeping straps ard bands in good condition. 
| would be glad oi suggestions of a good recipe 
for making them stick without injury.—Mule 
Spinner. 


(305.].—CLAMP. -Is there any kind of clamp 


on the miarket for clamping rubber hose to 
the cud of a 4-1n. glass water-gauge tube, the 
Lose being a tight ht? If so, by what class of 
dealer js it sold :—Inafix. 


[300.-—-EGGS.-—I~ there any better way of 
preserving fresh eggs than putting them in 
waterzlass ov quicklime solutions’ I find that 
either of these gives a bitter taste to the, eggs 
occasionally, though not as a rule. What 1s 
the bitter taste and how can it be prevented? 
Has anybody tried preserving eggs in dry salt? 
—l. G. A. 
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ANSWERS TO CORRESPONDENTS. 


The following are the initials, etc.. of letters to 
hand up to Tuesday, 3 p.m., November 22 and w- 
sucknowledged elsewhere :— 

L. J. (.—Laggan—C. B. Stevens—J. W. Williams~ 

Tempus—North Middlesex Wireless a eects 

Exactum—J. S. R.—Carditf and North Wales Wire- 


less Soviety—N.—Townsend Rose—seriven Bolton 
—QOne Interested. 

R. G. R.—Yes. 

J. PEEL.—Please send. 

k. S. P.—We have no particulars. 


SWITZER.—Thanks, but must decline. 


CALUMET.—W hy not use ball castors? They have no 
wheels or spindles. 
G. L. S.—Sandiver is a corruption of sal de verte, 


the scum on glasspots, sometimes called glass gall. 

J. G. P.—Probably an Alga, possibly Tremella 
Nostoc, sometimes called starslough by country 
rolk. 

LICHFIELD.—Olbers was the name given to the asteroid 
discovered by M. Olbers in 1802. It is now called 
Pills. 

ENTOMOLOGICAL.—They are probably water-mites, but 
of what lamily we cannot say from your vague 
deseription, 

NINETY-NINE.-Keep the bottom of your glue-pot 
cleaned, and do not turn up the gas high enough, 
to stink. It is the gas that is the cause. 

T. MeCuntock.—1. Of the Secretary of the “Royal 
Societa of Arts, John Street, Adelphi. 2. Of the 
Sceretary, Storey's Gate, Westminster, S.W. 

HAROLD SHARPE, W. FELLOWS, and Others.—Inquiries 
for addresses where books and other things can be 
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had can only appear in our “Wanted?” oF fF; 
* Address columns F on 
Hl. Woop.—Sorry we do not know the address of $a 
the Farmers’ Union. Of course, the other people i 
vou mention want it for their “recreation” at f} 


the expense of the rest of us! 

T. M. P.—Better buy the brass wire a few sizes too 
large and straighten and harden at the same time 
by drawing the wire through a hole in a 
plate. 

Dog.—" Pallida mors iwquo pulsat pede pauporum 
tabernas, Regumque turres,” or ** Pale death with 
impartial foot knocks at the cottages of the poor 
ang the palaces of kings.” 

Mencury.—Use Á smaller retort and keep the whole 
of the retort tube hot as well. The tempera Ls 
at the end of the tube should be at least 7 
Fahr.. or you will not distil well. 


MORLAND.—We expect the ‘ phenomenon ` Ís nothing 
more than the upward and downward rays of 
lizht seen through your partially closed eyes, 40 
due to the edges of the eyelashes. 

TROPICAL.—-We have given several methods of catty- 
ing sunshades without sticks or frames, so aè 
give the hearer free use of his arms. Perhaps the 
best was illustrated on page 202 of our issue 0 
October 7, 1904. 

F. N. Woop.—The longest recent spell of cold 
weather was in 1916-17, prevailing practically from 
mid-November to mid-April. The mean tempera 
ture of the six months, November to April, Was 
356.8, and oof the winter quarter 33.6. 

HERBERT LYALL.—The Vocalion was a new musical 
instrument in which tones were produced from 
strings made to vibrate by currents of air, jointly 
produced by Mr. Baillie Hamilton, John Farmer, $ 
and our tormer contributor, Hermann Smith, M Y 
IS75. It had some success at the time, but never # 
came into general Use. a 
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COLERNE.—As far as we know, your statement was 
right. The famous equestrian statues of classic 
art have no stirrups, and Xenophon makes no meb 
{ion of them in his work on horsemanship. Stir- 
rps were introduced into this country by the 
Saxons, and do not seem to have been used mM 
Europe before the sixth century. 


DESIGN.—Thanks: but we have always been, dis- 
inclined to avail ourselves of such inducemen®. If 
not legally lotteries they partake of the nature 
thereof; and even the most confiding and specula: 
tive reader must surely have had‘his eyes opened 
lately to -theyfact that the possibly benevolent 
intentions of their authors donot always mature. 
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"T. R. K.—When the breadth of the tooth of a 
wheel is just twice its whole length itə ultimate 
resistance to transverse stress is approximately 
equal to its resistance to diagonal stress applied 
at one corner. A greater breadth than twice the 
length, therefore, is not reckoned to add to the 
transverse resistance of the tooth, but is neces- 
sary for durability. 

Bearwood.—You can obtain from any post office a 
pamphlet giving particulars as to the training of 
boys for the Navy. There are various training 
ships for the mercantile marine, including the 
Indefaticable at New Ferry, Birkenhead, for boys 
between 13 and 14} years of age and of good 
character. Write to the Captain Superintendent, 
Commander H. Butterworth, R.N. 

A, G. M.—The flat model lamp of which you send a 
sketch is a crusie, one of the chief products of 
her blacksmiths, aud commo in Scotland up to 

I tbe middle of the last century, the wick consist- 
`} ingof the pith of rushes, cloth, or twisted threads, 

The crusie was generally suspended from the ceil- 
ing, A -imilar type of lamp was used by Many 
nations, and has been found in the catacombs of 
Rome. 

V pe c—Churchwardens will continue to be elected 
by Easter vestries. There is no obligation to hold 
the annual parochial church meeting, at which the 
Church Council is elected, immediately after 
December 31; the Act simply says it must be held 
not later than Easter week or the week following. 
The majority of parishes will probably go on as 

' in tho past. making accounts up to December 31 
and presenting them at Kaster. 

Trror.—There was a system called Pasigraphy, from 


the Greek pasi, for all, which professed to teach 
people speaking different languages to communi- 
cate with cach other by Means of numbers, and a 
society for its propagation was organised at 
Munich, the president of which, Anton Bachmaier. 
published a dictionary and grammar for German. 
French. and English about 1565: but we have never 
seen a copy, and we do not think the system made 
any headway. 
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‘| TERMS OF SUBSCRIPTION. 


PAYABLE IN ADVANOB. 
@s. 10d. for Three Months, qs. 7d. for Six Months, 


and 15s. 2d. for Twelve Months, post free to any 
part of the United Kingdom. For the United 
States, 17s. or 4dol. 150. gold; to France oF 
Belgium, 17s., or 23f. 80c.; to Indis. New Zealand, the 


Nova Scotia, Natal, or any part 


Cape, the West Indies, 
Monthly parts can be 


of the Australian Oolonies, 17s. 
gent at pubscribers’ option. Mr. Edward Pennock, 8609. 
Woodland Avenue. Philadelphia, P., U.S.A., will receive 
gubscriptions for the United Statos at 4dol. 150., pay- 
able in advance, for direct transmission from this office. 
Me subscription rates to Oanada are:—Weekly num- 
wn: 19 months. 17s.. equal 4dol. 15c.; 6 months, 
&, 64, equal 2dol. 7c. Monthly parts: 12 months, 
: lz 64, equal Sdol. 630. Payable in advance. 
A limitei number of the following bound volumes are 
ati in stock, price 7s., post free 8s. in the U.K. or 
$. 44. abroad :—Vols. LX.. LXVI.. LXXII.. LXXIV.. 
LXXV., LXXVI.. LXXVII. LXXVIII., LXXX.. LXXXI.. 
LYXXI].. LXXXIII.. LXXXIV., LXXXV.. OII.. OVI., 
OVIL, CVIII, CIX.. OX.. OXI. OXII.. and OXIJI. 
AN the other bound volumes are out of print. Bud- 
eribere would do well to order volumes 88 soon as 
possible after the publication of each half-yearly volume 
in January and July, as only a limited number are 
bound up, and these soon run out of print. Most of 
our issues can be had singly through any bookeeller or 
newsagent, or from the offloe, price Sd., or post free 
éL Oloth cases for binding THE ENGLISH MECHANIC, 
price 3a. post free 3s. Od. 
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ADVERTISEMENT CHARGES. 


fhe charge for Advertisements in the columns headed 


for Exchange, for Sale, Wanted, Addresses,. 


pan 


Situations. 


fs ONB SHILLING for the first SIXTEEN WORDS and 

M. for every succeeding Eight Words--which must be 

prepaid. No advertisement will be inserted for less than 
ONE SHILLING. | E 


Tho address is included as part of the Advertisement 
and charged for. No Displayed Advertisements can appear 
above columns. 


ORDINARY ADVERTISEMENTS (NOT DISPLAYED). 
3 a. å. 


Thirty words  .. -- se |e - 23 6 
i Bvery Additional Eight Words 0 6 


Front Page, Five Shillings for the first 40 words: after 

warda, 6d, per line. Displayed Advertisements on Pront 
' 10s. 6d. per inch. Paragraph Advertisements, One 

per line. No Front Page or Paragraph Adver 
timmeñt inserted for less than Five Shillings. 


, Rates for Displayed Advertisements on application to 
the Publisher. 
All Advertisements 
Amount sent exceeds One 
would be grateful if a P.O. could be sent, and not stampa 
tamp, however—preferably halfpenny stampa—may b 
to obtain P.O.’s. 


the Office by 
insertion in the 
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must be prepaid, and in cases where 
Shilling, the Publishe) 


wat where it is inconvenient 


Advertisements must reaoh 
pm. on Tuesday to seoure 
following Friday’s number. 


AU Cheques and Post Office Orders to be made payadi: 

STRAND NEWSPAPER COMPANY, LIMITED, and Al 
comffunications respecting Advertisements should be di» 
linetly-addreseed to 
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For Exchange. 


The Reputation Firm Exchange or Buy Any- 
thing Optical. Write or call.—BkoADHURST, CLARE- 
30N AND CO., 63, Farringdon Road, E.C.1 


tarkson’s, 338, High Holborn. Second-hand 
Optical Mart. Make, Buy Sell. Exchange. First- 
class Optical Instrumente. e 


Witts, Opticians, 3, Buckingham Palace 
ROAD. S.W.1, Buy, Sell, and Exchange Optical In- 
atruments. Particulars on application. 


For Sale. 


Reflecting Telescopes, Mirrors, Bilvered hy. 


aow method. More light and  durability.—G. 
CALVER, Manse, Walpole, Halesworta. 


Baker’s September Second-hand List contains 
about 2,500 Optical, Scientific, and Photographic 
Instruments.—244, High Holborn, London. 


@4-Page Book about Herbs and How to Use 
Them, 2d.—TRIMNELL, The Herbalist, 144, Richmond 
Road, Cardiff. 

Milling Attachments, with Vices for Lathes.— 
(os WARBLER MaNuractuRING CO., LID., 
Crossing, Wellington, Salen. 


Blattis is the only absolutely efficient remedy 
for exterminating cockroaches and blackbeetles. The 
Editor recommends it. 1s. 9d., 38., or 68. 6d. per 
rae free; from Howart#s, 471, Crooksmoor, 

efield. ° 


Silent Keyless Clock. English make; simplicity ; 
reliability ; noiseless; no keys to lose, no springs to 
break: driving force constant! no oil required. Price 
£2 10s. Luminous dial and hands 10s. 6d. extra.— 
DENNISON, 26-28, Holborn Viaduct, London, E.C.1. 
"Phone, Holborn 2793. 


Ionisea Tablets reduce your handicap in the 
pursuit of weaith, knowledge, fame, or pleasure 
by increasing vitality, physical fitness, functional 
activity, powers of concentration, mental -clarity, 
and immunity from disease Special remedies for 
all ailments. You can be young at fifty, healthy 
and vigorous at seventy, hale and hearty at eighty, 
by taking these nature preparations. 3s. 6d., 6s. Gd., 
and 12s. 6d.—LABORATORY, 62, Newport Street, Bolton. 


Telescopes, equatorial adjustments, silvering, 
figuring mirrors, 2nd ed., cloth, 8vo., 5s. 6d.— BANKS, 
62, Newport Street, Bolton. 


Mioroscopes, Accessories, 
SLipas for Sale.—CLARKE AND PAGB, 
Holborn Circus, E.C.1. 


Books! Technical, Scientific, all subjecta. 
1,000,000 in stock. Second-hand and new; lowest 
prices; approval. Oatalogue 401 free.—Below. 


Books Bought. Best prices given.—FOYLBB, 
121-125, Charing Cross Road, London. 


Australian Opals.—Direct from Australia. Rare 
“ Black’ Opals, beautifully intermingled red, blue, 
green colouring. Descriptive price-lists free. Corre- 
spondence invited. World-wide connection. —NORMAN 
‘SEWARD, ‘ Optical Bouse.” Melbourne, Australia. 


£2 Weekly—Spare-time, Pleasant Homework. 
Registered Sample (approval), 1s. 6d.—GLEAVES, 
11/67, Mawbey Street, London, S.W.8. 


Photomicrography.—Photomicrographs of cus- 
tomer’s own preparations, any subject, from 2s. 6d. 
Lantern slides, 1s. Bromide Enlargements from is. 
Colour Photography also undertaken. Write for par- 
a and specimen print.—Cook, 133, Ella Street, 

ull. 

u Soxtel” indicates Sex of Eggs, Birds, Animals, 
ete. Price 1s. 6d, post free.—PARKES, Sutherland 
Place, Wolverhampton . 

Blades, Gillette style, 
quality, 1 best), 4s. 6d., free.—BEEPEE, 
Wakefield. 


Worth Reading.—“ Watt and the Steam Age,” 
illustrated, price 7s. 6d.—ST. BRIDE'S BOOKSELLERS, 
Fleet Street, London. 


Do Your Own Printing, saving 50 per cent. Re- 
liable new ouifits from £2.—WALTER ADAMS, Daven- 
try. 

Brew Your Own Beer.—Mild or Bitter (intox.). 
Cost 2s. for 4} gallons. Instructions by Brewer, 
is. 3d.—J. LONGDEN, Walton House, Harrison Street, 
Manchester. 

Telescope Work, Mirrors, Silvering, Refigur- 
ing Lens-mirror Telescopes, Divided Circles, Equa- 
torial Heads, Stands.—G. WHITTLE, 166, Longmoor 
Lane, Liverpool. 

Astronomical Telescope, 3}-in. objective, finder, 
altazimuth motions, massive tripod, eyepieces, sun- 
dries, splendid instrument, £25 or nearest; worth 
double; particulars stamp.—Box 139, ENGLISH 
MECHANIC Office, 1, Arundel Street, W.C.2. . 

Microscopes, Objectives, Eyepieces, Magni- 
fiers, Dissecting Apparatus, all Accessories, Tele- 
scopes, Refractors and Reflectors, Diagonal Planes, 
everything Optical. Cash or easy payments. Low 
prices.—HOWARD BROS., 53, Graham Road, Hackney, 
London, E.8. 

Several Hundred Very Fine Lantern Slides. 
of various subjects, at 6s. per dozen. A few dozen 
Diatom Microscope Slides at low price: also Second- 
hand Microscopes from 45s. up—WITTS (Opticians), 
3, Buckingham Palace Road, S.W.1. 

Bargain.—12-in. 4-jaw Independent Lathe Ghuck, 
e4 18s.; brand-new Primus Stove, wiekless, 15s. 6d. 

—Below. 

Crossliey's Horizontal Gas-engine, ? to 3 B.H.P.. 
ft. fly, £11 20s —MADISON, Littleover Garage. 
Derby. 


and Splendia 
23, Thavies Inn, 


3 doz. (2 unsurpassable extra 
30, Southgate, 
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D. J. Smith and Co., Ltd —Below. 


Have You Seen the “ Hamilton” Light Car?: 
An ideal car at & moderate price. Hood, ecreen, de-- 
tachable wheels, dynamo lighting, ready for ser- 
vice. Price £230.—Apply for particulars to the 
makers, D. J. SMITH AND CO.. LTD. 


1921 Carden, fully equipped, licence paid, £125. 

20 H.P. Clement Van, roomy body, £120. 

10 H.P. Stanley Steam Car, Coupé, price £125. 
gue H.P. White Steam Four-seater, paraffin fuel, 

Spare Parts Made for any Car at reasonable 
prices. 

Roomy Van Body, price £10. 

20 H.P. White Steam Car, excellent order, €60 

White Spare Parts, new and second-hand; large- 
etock, cheap. A : 

2) H.P. White Steam Chassis, suitable for vaD, 
paraffin fuel, £40. 

15 H.P. White Steam Chassis, 
£50. . . 

10 H.P. Stanley Four-seater, price £65. 

8 cwt. R.M.C. Seabrook Van, electric lighting 
and starting, ready for service, £150. 

Two Bissmann 4-cylinder Magnetos, £4 each. 

Hand-operated mechanical Warning Signals. 
black and brass finish, 21s. each | 

One-ton Napier Van, solid rear tires, £100. 


8 cwt. Darracg Van, ready for service, £129. 

4 H.P. Douglas Motor-oyole Combination, fully 
equipped and first-vlass order, £100. 

_4}-in, Screw-cutting Lathe, in first-class condi-. 
tion; change wheel, chuck, and eountershaft: £23. 

10 H.P. Four-oylinder R.G.. smart two-seater 
body, wire wheels; €200, tux paid. 

15 H.P. White Steam Car, torpedo body. fully 
equipped, price £125. i ' 
15 H.P. Humber Landaulette, suit private hire 
Or On work. recently overhauled and repainted. 
£485, 

6 H.P. Water-cooled Light Car, 
ready tor purchaser to drive away, £40. 
40 H.P. Serpollet Chassis, (30, _ 


16 H P. Peugeot Landaulette . suit rivate i re 
» 3 P d hi i 


Several Sets 2- and 3-throw Power Pumps, 
with gun-metal barrels; throw from 1,200 to 6,000 
galls. per hour; 1 Vertical 2-cvlinder Steam Engine; 
PAE Rak ieee Cau Engine; several Cap- 
sti athes; for Sale, cheap.—A - 
ticulars and prices. a ee E 


D. J. Smith and Co., Ltd.. 58, Compton Street, 


paraffin fua, 


two-seater, 


Goswell Road, London, E.C.; also at Compton Works, | 


Wickford, Essex.—Aibove. 


Soientific Appliances.—]] and 29. Sicilian Avenue 
London, W.C.1, for Electrical neti į 
Statio Matertals. ce ORG SDCR CA 


Lenses, Prisms, Magnifiers, Condensers, and. 


Optical Sundries, Thermometers, an nsiru- 
ments.—As above. nen re i 


Morse i Keys and High-Note Buzzers. 
famous Signalling Box for Learners.—As above. 


Galvanometers, Rheostats, new and seco and 
instruments, Wimshurst machines. iii 


Experimental Materiais and odd parts for ; 
one: EN yona e Doure Write tor inf pal 
L new illustra catal , ôd. 
Scientific Applishece.—As above. sl ah 


See Our Special 20s. Bargains on Front Page 
and then vive us a call, or write us, stating vour 
requirements.—BROADHURST, CLARKSON, and CO. Note 
address, 63, Farringdon Road, London, E.C.1. 


£6 10s. for a complete 3-in. Astronomical Tele- 
scope; the most wonderful value on the mark:t. 
Other Student Models at £6 15s.. £7 15s.. £$ 15s.. 
£9 15s.. and £10 10s. Write for list, or, better still. 
call to-day.— BROADHURST, CLARKSON, und CoO., 63, Far- 
ringdon Road, ‘London, E.C.1. Í 


16s. 6d. for the Finest Astronomical 
made. Our Standard. High Powers, 21s. Latge 
stocks; immediate delivery. Lenses of highest 
quality. Brasswork of finest finish. Approval wil- 
lingly.—BROADHURST, CLARKSON. and Co.—Below. 


£3 for an 8x Prismatic Binocular and case, or- 
£4 4s. for one of our Special Sx Glasses. List upor. 
request. No value like ‘BROADHURST, CLARKSON, anu 
Co.’s.— Below. 

£8 8s. for « new Leitz Microscope, 3 and 7 objec- 
tives, double nosepiece, and case.—BROADHURST,. 
CLARKSON, and Cvu.—Below. 


£9 9s. for a Swift, with Zin.. l-in.. Abbe con- 
denser, with iris, nosepiece, and case.—BROADHURST, | 
CLARKSON, and CO.—Below. 


35s. for a Fall-size Lecture Lantern, for home 
use. ‘New Lantern List free.—BROADHURST. CLARK- 
sox, and Co. Note address, * Telescope House,” 63. 
Farringdon Road, Londen, E.C.I. . 

Microscopical.—Something new in Micro. Slides. 
See my latest list, free —Below. 

Radium Slide, perpetually scintillating. Wonder- 
ful and fascinating. Price unprecedented, 2s. Vd. 
Gray, 40, Grange Road, Lewes. 

En¢yclopedia Britannica, 11th edition, hais 
<ize, half leather, brand new 2 months ago. Gave 
€28.—G. HU. CLARKE, 29, Graham street, Ilkeston. 

Zeiss x12 Compénsating Micro. Eyepiece 
225 mm.. £1 15s. —EDGAR, “ Lincluden,” $t. Leonard s - 
i Road, Deal. 


Our 
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City Sale & Exchange — 


Very Powerful 
0.G., morocco-covered body, enamelled tubes, 
sunenade, sling, caps, and strap, new condition, 

S. 

Surveying Compass, by Ash, of Birming- 

ham, needle on agate, 2 folding sights, and 3- 


21 x 33 Carbine Roll Film Camera, focuss- 
ing reversible view finder, Velos f/7.7 anastig- 
mat lens, Universal sector shutter, adjustable 
speeds 1 sec. to 1-150 and time, combination back 
to take plates, and 3 slides, £4 175. 6d. 

Pr. 12x Salex Prism Binoculars, central 
screw and eyepiece focussing, bending bar, and 
leather case, new condition, £7 10s. 

Tourist Telescope, covered brown leather, 3- 
draw oxidised tubes, 2-in. O.G., sunshade, sling, 
taps, and strap, £6 6s. 

1-12-in. Micro. Objectives, Crouch, £4 
18s. 6d.; Koristka, £4; Spencer, £4 17s. 6d.; 
Watson, £5 15s.; Leitz, £6; Versalic, £6 6s.; all 
guaranteed in perfect order. 

Pr, 12x Aitchison Prism Binoculars, inter- 
ocular adjustment, 88 m/m. 0.G, central screw 
and eyepiece focussing, complete solid leather 
case, £7 7s. 

3-in. Cooke Box Sextant, best finish 
throughout, silver arc and vernier reading to 
1 minute, complete telescope and dustcap, as 
new, £4 15s. 

Pocket Aneroid, watch size, compensated, 
gilt case, best French make throughout, scaled 
to 8,000 ft., and case, £2 7s. 6d. 

Set White Metal London Made Drawing 
INSTRUMENTS, double knee jointed and needle 
points, 6-in. compass, and all interchangeable 
parts, 5-in. dividers and screw fine adjustment, 
2 spring bow compasses, ink and pencil, 2 pens, 
complete mahogany box, with lift-out tray, in 
new condition, £4 4s. 

Society of Arts Mioroscope, inclinable stand, 
sliding stage, wheel diaphragms. eyepiece, }-in. 
objective, and mahogany case, £3 12s. 6d. 

J.R. Thermograph Self-Recording Ther- 
MOMETER, Outside chamber, fitted 8-day clock, in 
revolving cylindrical drum, which carries chart 
showing week’s record, on heavy brass base, 
bevelled glass and brass cover, a very fine instru- 
ment, £13 10s. 

i-pl. Klito Folding Pocket Camera, rack 
focussing, rising and cross front, Rectimat Sym- 


metrical lens, speeded shutter, and 3 slides, 


52s. 6d 


*Phone, 
CITY 6981. 


3-draw Telescope, 1:-in. 


spirit-levels, in mahogany case, 
£2 15s. 

A Rr Microscope, inclinable 'stand, 
rack and pinion focussing, ł dividing objec- 
tive, complete eyepiece, in good order, 27s. 6d. 

Dallmeyer Telescope, 13-in. 0O.G.,pancratic 
eyepiece, in wood case, 638. 

Circular Mahogany Aneroid, 43-in. dial set- 
ting hand, brand new, 163. 9d., suitable for pre- 
sent. 


complete 


Every Article in 
this Advertisement 


is Guaranteed 
in Perfect Working 
Order. 


Microscope, inclinable stand, rack coarse, 
and micrometer screw fine focussing, mechanical 
aries 8 eyepieces, objectives 4 in. and 1 in., 
analyser and polariser, bull’s-eye condenser, 
camera lucida and case, a bargain, £4 17s. 6d. 

Pr. 12x Krauss Double Telescopes, central 
screw focussing, bending bar, complete, leather 
case, 60s. 

Postcard Folding Klito Pocket Camera, 
reversing ‘inder, focussing adjustment, hooded: 
screen, Aldis No. 2a. anastigmat, in speeded 
everset shutter, adjustable speeds, and 2 double 
slides, a bargain, £4 10s. 


90-94, FLEET STREET, E.C.4. 


Yeates’ 3-draw Telescope, morocco-leather 
covered body, 1{-in. O.G., 50s. 

Micro. Sun@dries.—Abbe condenser and iris 
R.M.S., 1.527 in., 35s.; Carl Zeiss 12x compensat- 
ing eyepiece, 20s.; mounting turntable, 76. 60.; 
dark-ground illuminator, 10s. 6d.; double nose- 
piece, 10s. 6d.; unmounted Abbe, optical part 
only, 158. 9d. 

Pr. 20-mile Range, 8 Glass, Field Glasses, 
screw focussing, moroccd covered, fitted with 
compass, complete, with case, 21s. 6d. 

Very Powerful 40x Magnification 4-draw 
PORTABLE TELESCOPE, morocco covered body, brass 
tubes, sunshade, 1j-in. 0.G., complete, sling, cape, 
and strap, brand new condition, £3 15s. 6d. 

i-pl. Premograph Reflex, rack foc 
achro. lens, adjustable specd shutter, 4-see, fo 
1-100th, takes Premo film packs, 45s. I 

Beck London Microscope, inclinable howe 
shoe stand, rack and pinion coarse and stie 
screw fine focussing, double nosepiece, draw-tabe, 
substage condenser and iris, 2 eyepieces, objec- 
tives 2-8, 1-6, and 1-12 oil-immersion, complete. 
in case, £21, as new. : 

Jules Richard Glyphoscope, 45 x 107 m /m. 
stereoscopic camera, achro, lenses, time and 
inst. shutter, diaphragms, direct view finder, 
frant of camera can be removed and camers 
used as a stereoscope, complete, 6 single metal 
slides, 45s. : 

Astro. Telescope, 3-in. O.G., star finder, Tack 
focussing, steadying rod, 2 astro. and 1 terrestrial 
eyepieces, mounted on brass claw table stand, 
complete mahogany ease, in fine order, a bar- 
gain, £12. 

Pr. a i dea Artillerie Prism Binocuw 
LARS, bending bar, eyepiece focussing, 50 m/m. 
O.G., complete, solid leather case, £16. : 

Bocker Microscope, upright model, slip tube 
and micrometer screw fine focussing, eyepiece, 
and 3-in. dividing objective, 47s. 6d. . 

i1-pl. and 9 x 12 cms. Goerz Anschuts, 
latest pattern, focal-plane camera, rising and 
cross front, self-capping focal-plane shutter, ad- 
justable speeds. 5 secs. to 1-1,200 sec. and time, 
all outside adjustments, Goerz’: Dagor [/638 
anastigmat, in focussing mount, 3 double slides, 
film pack adapter, and case, £15 10s 


WIRES: “FILMS, 
FLEET, LONDON.” 


~ 


W. Watson anda Sons, Ltd., offer the following 
instrument, second-hand :— 


“BH” Edinburgh Student's Microscope, with 
single draw-tube by rackwork and pinion, rotat- 
ing top to mechanical stage, divisions to movements 
of stage, sliding bar to stage and extra top plate, 
fine adjustment to substage, parachromatic con- 
‘denser, completely mounted, with box of stops for 
«dark ground and qblique illumination, 3 objectives, 
3-in., }3-in., and 1/12-in. (oil-immersion), para- 
-chromatic series, 2 eyepieces, triple nosepiece, com- 
plete in mahogany case; the whole outfit in excel- 


lent condition and manufactured by W. Wateon and 


sons, Ltd.; £38 10s. 


Second-hand.—Leitz Whole-plate Photo-Micro- 
graphic Camera, with }3-plate and ł-plate inner 
rames, 2 double dark slides, plate glass and ground 
glass focussing screens, with complete condensing 
syetem, with sets of lenses of various foci, in 
polished wood case; all condensing lenses are 
mounted on adjustable saddles, with clamps, hand- 
‘feed are !amp and resistance, mounted on adjust- 
:able saddle. 


All the Above are mounted on metal runners; 
‘the camera can be used in a horizontal or vertical 
‘position, and is mounted on a cast-iron stand, 
which encloses an oak cabinet, with panelled doors, 
to take accessories. apparatus, hinged to let down 
‘poth back and front. The whole outfit is as good 
:as new. Price, complete, £45. 


Lists of New and Second-hand Instruments 
-may be obtained post free on application from :— 


wW. Watson and Sons, Ltd., 313 High Holborn, 
:London, W.C.1. 


Astronomical Telescopes.—Why pay high prices 
when you have these bargains offered you? um- 
‘hers of testimonials are arriving of satisfaction. 
.4-in. Premier, on garden stand, £34; 34-in. Steinheil, 
on garden stand, £16; 3-in. Steward, table stand, 
£8; 23-in. Watkins, table stand, 3 eyepieces, £6 15s.; 
‘2.in, Mertz, £3 15s., and many others. Compare 
u prices. All inquiries receive prompt attention. 
—Beiow. 


Microscope Bargains.—Watson 1/12th Oil Im- 
mersion Objective, £4 10s.; th, 26s.; 3th, 30s.; 
j-in., 258.; l-in., 16s.; 3rd, 20s. Silver Side Reflector, 
20s.; Abbe Condenser and Mount, 19. Iris, 7s. 
extra. Achromatic Condenser, 30s. Microscopes at 
big reduction in stock. Write for bargain list with- 
out delay. Note.—Repairs a speciality.—MACKETT, 
‘Optician, Tunbridge Wells. 

Zeiss 4 mm. Apo. N.A. area ueiamr tase 
work. Best offer. Goerz Tenax, 44 x 6 cms., syntor 
anastigmat, F. 6.8, speeds 1 sec. to 1/250th, with 
- film-pack adapter, £6; Ensignette No. 2, with Cooke 
“anastigmat: F. 6, £6.—W. V. FREEMAN, 14, King’s 
` Road, Harrogate. 


The “ Gem ” Turkish Bath Cabinet.—Cleanses 
and invigorates; cures diseases without nauseous 


drugs. Cheap. convenient, efficient. A powerful 
eae of diseases. Should be in every home in 
e land. 


The Editor of “English Mechanic” says :— 
“ We strongly recommend readers suffering from 
rheumatism, pneumonia, neuralgia, liver trouble, 
skin disease, dyspepsia, insomnia, to get one of the 
Gem Bath Cabinets. They will never regret the 
ae outlay, and will thank us many times for our 
advice. 


Gem H. Supplies Co., Ltd., 67, Southwark 
Street, London, S.E. Booklet, 100 pages, post free. 
Mention “ E.M.” 


Newtonian Reflecting Telescope, finest quality. 
6}-in. mirror, rack and pinion focussing, 5 eyepieces, 
finder, etc., on strong altazimuth stand with slow 
motions, £25; a bargain.—Below. 


Why Buy a Reflector? Our leafiet tells you all 
about our beautiful Newtonians, and why yqu should 
choose this form of Telescope if you really want to 
observe the heavens to some purpose. Write now. 
It will pay you.—F. BURNERD and Co., Dryburgh 
Works, Putney, S.W.15. 


6}-in. Newtonian Telescopes, £27 10s. complete. 
Write for photo and particulars. You cannot do 
better than deal with us. Our work is tip-top. Our 
Optical Parts will pass tests of National Physical 
Laboratory. Save middie profits.—IRVING. 


Telescopes, Refractors, from £6 10s.; Standard 
Eyepieces, 14s. 6d.; High Powers, 16s. 6d.; Star 
Finders, with supports, 25s. 6d. Resilvering, Repairs. 
35 years’ experience. Highest testimonials —IRVING, 
135, High Street, Teddington. 


Electric Clocks.—Fully illustrated instructions 
now available. Permission to make and castings and 
parts supplied by THB SYNCHRONOMB Co., Ltd., 32-34, 
Clerkenwell Road, E.C.1. 


3-in. Bench Lathe, hollow mandrel, four-speed 
pulley, countersbaft, Cushman chuck, compound 
slide-rest, tee-rest, three faceplates, 32-in. bed, 90s. 
Must sell.—Below. 

16-in. Circular Bellows, 53s.; large Perfection Oil 
Stove, perfect, 17s. 6d.; }-in. and 3-in. Tube Expan- 
ders, 10s.—Below. 

Glover’s Dry Gas Meter, small size, £1; Scribing 
Block, 26-in. pillar, 7s. 6d.—FURNELL, 130, Shake- 
speare Road, Acton. 


When writing, please tel! them that 
you saw It in the ENGLISH MECHANIC 


Zeiss Apochromat, 12 mm., £6 108.; 6 mm., £9; | 


Zeiss Dark Ground Condenser, with iris, 50s.; Wat- {Y 


son 1/12-in. Versalic, £6 10s.; Browning }-in. %5., 
j-in. 40s. As new.—Below. ced 


Fuess Clockwork Heliostat, £19 10s.; Browning 
2-prism Chemical Spectroscope, £14; Collins’ Binoct- 
lar Petrological Microscope, complete outfit, £18 1%. 
—BROWNING, 37, Southampton Street, Strand, W.C.2. 


Astronomical Photography for Amatenr: 
Sun, Moon, Stars; complete guide. By H. B. 
Waters. Enlarged from articles in ENGLISH MECHASK. 
63., by post 6s. 3d.—Below. 


Norton’s Star Atlas. New edition, 1921. Letter- 
press revised and extended. Best moderafe-priced 
amateur’s atlas, 10s. 6d*—-GALL and INGLIs, 20, Ber- 
nard Terrace, Edinburgh. 


Stellar . Photography. — Grubb Portrait Len, 
18-in. focus, F. 4, fitted box camera, D.D. slide, £8.— 
Dr. STEAVENSON, 22, Killieser Avenue, Streatham Hill. 


Motor-Cycle, Lightweight, as new, with C.A.V. 
mag., £8 10s.; Cycle-car, £25; Motor Engine, 8 H.P., 
water-cooled, good order, £6; Motor-Cycle, ere 
engine, with hand clutch, £8 10s.; Treadie Lathe, 
4-in. centre, back-gear chuck, compound rest, £10; 
pair Field Glasses, R.A.F., new, £2; Klito Camera, 
new, £1; Sidecar, complete, with tire, £2 5s— 
se x HALL, Hutton Grove, Tally Ho, Finchley, 

ndon. 


If You Want a Pocket Lamp that gives six 
months’ light without refill, send P.O. fs. to MORAN, 
215, Hainton Avenue, Grimsby. - 


Microscope, 3, } objectives, 2 eyepleces, bull’: 
eye condenser, mahogany case, £8.—‘* G.,” 76, Mor- 
land Road, Croydon. _ 


Terminals.—We are specialists, and can supply 
150 designs from stock. Illustrated lists free.—ELEC- 
TRICAL SUPPLY STORES, 5, Skircoat Moor Road, King 
Cross, Halifax. 


Pattern-making.—Good, accurate work. Small 
work a speciality.—J. F. TEMPLEMAN, 185, Portsdowa 
Road, W.9 e Tia 


Special Microscopical Slide, vertical section 
through entire spider, Tegeneria atrica, showing 
organs in natural position. Post free, ls. 3d—D:k- 
LASTON, 31, Freer Road, Birchfield, Birmingham. 


A ‘Real Chance to Start Your Own Busipess-- 
Sole ‘District Agents Wanted throughout United 
Kingdom, calling Ironmongers, Motor, Cycle shops. 
Commission, paid weekly. Applicants should remit 
2s. 6d. for stock samples, cards, literature. Als 
good mail order or house canvas line. —JAMBS ALLEN, 


10, Blundell Road, Fulwood, Preston. 
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ORNAMENTAL TURNING.—XX. | bored and tapped for an }-in. screw, while 
(Continued from page 70.) a small cast-steel roller is secured by the 


tan ORNAMENTAL SLipE-Rest.—Continued. screwed pin C, so that it can revolve as the 


NSE $ rubber passes along the curve. From the 
In Fig. XXXVII., with Chapter XIV., | back or right-hand end of the hole through 
o curvilinear apparatus is shown in its 


A, an }-in. steel screw D passes through 
place, above the top-plate of the orna- two small brass wheels E and E' that 7s 
mental slide-rest, with a curve in position 


las it would be when turning some article rapped ve a it. a2 the wheel: that fits 
? waren airly ¢ in t ing th : 
wf that particular outline, but thare is y closely in the opening that has been 


mothing shown as to the manner in which = in agp small set-screw in it, as 
si A aba le i rin which | shown by F, that secures this wheel firm] 
ihe tool-box, with its tool, cutter or drill, 3 Shae Ns y 


$ a to the screw D when the rubber is assem- 
advanced to bring it into cut. Usually | bled, as shown in the larger drawings, in 
-is done by the hand-lever, working 


: ng | the figure. Wheel E’, however, has no 
either of the pillars on the top slide set-screw, for it acts as a lock-nut on E, 
don the tall clamping-piece, but it is | when it has been adjusted`to the desired 

necessary to say, perhaps, that such 


i f division on its micrometer G, which coin- 
ple means. of advancing the tool-box 


- sa I f cides with a zero line marked on the top 
‘fwill not insure the curve being reproduced | of the tubular part B. I made-these little 
don the work. ‘Therefore, a rubber is re- 


l f wheels from the bottoms of a couple of 
quired, secured in the tool-box between |-303 cartridge-cases that had been fired, 
“ythe two clam ping-pieces, and with its nose 


ithe two « | and they act perfectly. The milling 
-{+in which a smail steel cylinder revolves | added around the protruding edges of the 
a vertical screwed pin—bearing” fair 


bases provides a very handy surface to 
‘(against the curve. As the top-plate and 


take hold of for rotation. 
| hal 


i sam 
elalele abe E 


AKniuriitiniy 
$ bei ia LLAI 
EE 


ki ka st * 
+ oc Foe - 


cee 
Fig.XLiii. 

Under A is sunk a steel washer H, which 
is retained in its place by the turn-over 
of the little pillar J, left in the centre of 
the hole that has been turned for its 
reception. To bring pressure to bear on 
this washer, so that it shall jam the 
rubber in its place in the tool-box, two 
small }-in. screws, K and K’, are fitted 
to holes bored and screwed obliquely in 
A, so that their rounded ends may bear 
on each side of the steel washer H. The 
heads of K and K' are squared to fit 
the ordinary little key that accompanies 
eccentric cutting and other frames, so 
that they can be tightened readily. 

In the lower sketch, the rubber’s nose 
and roller are up against a curved plate, 
which is depicted by a broken line, so as to 
keep the drawing from too much detail. 
If we rotate the wheel E right to left 
and cause screw D to unscrew, the resist- 
ance offered by part L of the steel piece A 
will force the cylinder B forward, and 
thus bring the nose and roller up against 
the curved plate. The action can be con- 
tinued until about half an inch protrudes, 


: tool-box move from end to end of the 
; Curve, the nose will force the tool-box and 
, is contents away from the work when the 

’ crve extends towards the turner, and will 
_ allow them to advance into the work when 

the curve extends away from: him, always 
supposing that he is in a position behind 
the shde-rest, whether along or across the 
lathe-bed. l 
These rubbers are of various patterns, as 
delineated by Holtzapffel and Evans, but 
that shown in the present Fig. XLIII. is 
not difficult to make, while it is very 
efective, steady, and reliable, and very 
easily adjusted for the finest advance of 
the tool.“ In the upper sketch, the rubber 
-38 ehown in its usual position in the tool- 
box, but the whole of the latter and the 
camping-pieces are omitted as unneces- 
Say and well-known details. Its construc- 
Nis as follows :— 
A rectangular piece of mild steel, 14 in. 
Jong by § in. wide and 8 in. thick, is cut, 
up, and bored, as shown in detail 
A. To the larger hole is closely 
‘fitted a small steel cylinder B, that is 


pe : 
ceed a a 
gus uji 
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which will suffice for the commencement of 
the reduction of a piece already hand- 
turned to the curve, so that it shall be a 
true copy. If from any cause this half 
inch is not sufficient, by loosening the two 
screws K and K' the rubber may be 
shifted further back in the tool-box and 
be again secured. I made this rubber 
some years ago, and have found it excel- 
lent for all the work that I have taken up. 

A device for keeping the rubber up 
against the template or curve is shown 
to the right of the top plate. It is very 
simple, so details are unnecessary, I 
think, but the advantages. of such an 
addition to the slide-rest are very many, 
so that there is no excuse for not making 
it. The pull of such a pair of bell-springs 
varies from about 6 lb; to 14 1b., more or 
less, according to the length and strength 
of those for sale at your ironmongers, as 
well as to the fact that the more extended 
these springs become the heavier their 
pull. The piece of -in by g-in. bar 
steel requires two holes to be bored for 
the 3/16-in. round steel rods to pass. 
through, as far apart as the pillars are 


j] on the top plate, and two others are bored 


and filed square, at the distance apart of 
the depth and guide screws, so as to-slip 
on and off them, and thus to enable the 
pull of the bell-springs to be transmitted 
to the tool-box and so to the rubber. By 
the nuts shown on each side of the steel 
bar the extension of the springs is regu- 
lated, but it must be borne in mind that 


the extension necessary when the rubber 


is at the lowest part of the curve is cer- 
tain to be sufficient when it is at the 
highest part. The release of the hand 
and the lever from duty is a great advan- 
tage, as the springs, are constant in their 
pull although varying in their amount, 
and they keep the curve smooth and re- 
gular, if the tool-box is working freely 
but not loosely betwegn the chamfer bars. 
The bell-springs are indicated by broken 
lines in the lower sketch, so as not to 
obscure the steel bar, etc. = 

The bell-spring’ attachment is most 
useful also, when turning long cylinders 
or broad surfaces, because it keeps the 
tool in cut with a very even pressure, and 
does not vary as much as the hand may, 


from the breathing, the beating of the. 


heart, or from lassitude, and it does not . 


vary from day to day, as is quite possible 
when the hand may be warm or very cold. 
It does not actually supersede the bridle 
on the depth screw, but it is more readily 
attached when wanted, except when the 
latter has been fitted with the cam that 
takes the place of the fixing-screw. Any- 


‘how, it is a necessary part of the 


apparatus for a good lathe. The depth 
and guide screws regulate the cut in 
ordinary turning with it, and it is a simple 
matter to release the springs, remove the 
bar, and give the screws a quarter or half 
turn back, before replacing it, so as to 
increase the depth of cut. 


The late Mr. F. N. Massa, of Brooklyn, 
U.S.A., had a similar apparatus on the 
Holtzapffel lathe that he developed and 
added to, but he was able to attach the 
bar, that gives the effect from the springs, 
-to the lower part of the tool-box, without 
interfering with the pulley of a drilling 
spindle, or other cutting frame, thanks to 
the increased height of the tool-box itself. 
The springs were attached lower down on 
the top plate. 


I think that the ornamental slide-rest 
has received as much attention as will be 
required in order to make the fullest use 
of it, so I propose to deal with the various 
chucks and chucking in the’ immediately 
succeeding chapters. . 0. A. J. 


(To be con tinued.) 
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ELECTRIC TRACTION—A REVIEW* 


By FRANK J. SPRAGUE. 
(Member of the Franklin Institute.) 
(Continued from page 188.) 


Matn-Line ELECTRIFICATION. 

Following a serious accident in the yard 
tunnel of the New York Central road, 
the first important step in America in 
main-line electrification was taken when a 
new station was determined upon, and 
electricity adopted for operation at and 
for some distance from the main New 
York terminal; in 1902-03 ; and here again 
there was a radical departure in engineer- 
ing practice. Up to that time all motors 
used for railway purposes maintained a 
fixed relation between the armature and 
the field, but when this project was finally 
baken up under the guidance of an 
electrical commission, presided over by 
the then ‘vice-president, Mr. W. J. 
Wilgus, and of which commission I was 
a member, a plan for a new type of 
locomotive, proposed by Mr. Batchelder, 
was submitted by the General Electric 
Company. This called for the use of 
motors, the fields. of which, 
carried in a horizontal plane, were sup- 
ported by and made ah integral part of 
the locomotive frame, and hence carried 
above the suspension springs. The 
armatures were rigidly secured to the 
axles, and the fields, with flattened pole 
pieces and a comparatively large aw gap, 
were free to move vertically relative to 
the armatures. All brackets and gears 
were thus dispensed with and the motor 
reduced to the simplest form. Although 
ridiculed by many engineers at the time, 
the new design was accepted, and has 
proven entirely satisfactory. These loco- 
motives were the first to be equipped with 
the multiple-unit cantrol, so that two cr 


‘more could be operated together, the same 


as the suburban cars. On this equipment 
was first developed the W. and S. under- 
contact. rail. er 

In Europe the first important main-line 
electrification projects were carried out on 
the polyphase system, with a high degree 
of technical skill, by the Ganz Company, 
on the Valtellina and the Simplon Tupnel 
lines. On these the axle mounting was 
abandoned, and the motors were carried 
on the locomotive frame, being connected 
to the drivers by side rods. 


ALTERNATING V. D1RECT-CURRENT 
MOTORS. 


' As already stated, in the early days of 
electric railroading, it was apparent that 
at thé electric pressures commonly used, 
from 450 to 600 volts, the field of opera- 
tion would be restricted by the large in- 
vestment required for copper, not, oł 
course, within ordinary city limits, but 
when the distances became considerable. 
I had, therefore, advocated improvements 
looking to the raising of direct-current 
potentials. For a long time this seemed 
impracticable to many engineers. 
Meanwhile, the system of polyphase 
alternating-current transmission, with 
conversion to direct current at sub-stations 


through the intermediary of step-down. 


transformers and rotary converters or 
motor generators, had ‘been developed to 
such an extent that the field of operation 
from a single central station was mater- 
allv broadened. Of course, there was the 
investment at the sub-stations, by no 
means a small one, and many engineers 
ardently recommended the abandonment 
of all consideration of the use of direct 
current for inter-urban and trunk-line 
operation, and urged the adoption for this 


z Presented at a meeting of the Franklin Institute 
and reproduced from the Journal thereof, 
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purpose of either polyphase or single- 
phase alternating-current motors, with 
direct supply at high potential on the 
trolley wire, speed control to be attained 
by the use of a step-down transformer or 
otherwise. 

Among the engineers who became pro- 
minently interested in this technical deve- 
lopment may be mentioned Lamme, Finze, 
Winter, Eichberg, and Steinmetz. It was 
conducted along ‘two or three different 
lines. /One'type, originally proposed by 
Thomson, and known as the ‘‘ repulsion ”’ 
motor, had the field supplied direct 
at the full-trolley potential. This has been 
largely abandoned, although an alterna- 
tive of this form was developed by Euro- 


‘pean engineers, in which Jatter type a 


variable potential was supplied to the 
armature from a transformer. 

Another, and more successful, type is 
the series-commutator motor, much like 
the ordinary direct-current motor, except 
that the ivon-in the magnets is laminated 
to prevent loss and the pole pieces have 
an additional compensating winding across 
their faces. The high-tension current 
from `the trolley is transformed to low 
tension'on the locomotive and speed regu- 
lation is obtained by the use of the rheo- 
stats or voltage variations on trans- 
formers. Naturally, there are many vari- 
ations in detail introduced on the equip- 
ments actually installed for railway 
service. s 
-~ The great difference of opinion among 
American engineers and manufacturers 
gave rise to bitter controversies, which 
rose to a climax at the time of the adop- 
tion of the single-phase series-commutator 
type of motor on the New Haven road, 
whose trains had. likewise to operate over 
a' considerable section of the New York 
Central tracks at their common terminal. 


Tie INTERPOLE MOTOR. . 


Having been in the forefront of this con- 
troversy, the outcome has been of special 
interest. During a long period of doubt 
among many as to the results of single- 
phase operation my attention was, called 
to developments which had taken place in 
variable-speed, direct-current motors for 
ordinary industrial purposes by making 
use of my old interpole winding, localised 
on small extra poles carried between the 
main poles of the motors, and in conse- 
quence I urged a test of this practice on 
railway motors. The first results attained 
were so remarkable that I instantly saw 
the possibilities of a great increase in the 
potential which could be used in direct- 
current operation, and that if this im- 
provement was carried to a logical con- 
clusion the probabilities were that the 
economical requirements of the ‘larger 
problems could be met by this system. On 
account of certain inherent defects in the 
single-phase motor it also seemed likely 
that it would gradually be abandoned, and 
since its sole claim for use had been based 
upon the economy of installation and 
transmission direct current might main- 
tain its supremacy not alone upon urban 
and interurban roads but ‘also in trunk- 
line operation. 

There was, indeed, the specific lack of 
capacity inherent to a single-phase motor, 
to combat which increased armature speeds 
were supplemented by air-blast cooling. 
But, of conrse, these were equally applic- 
able to the more sturdy direct-current 
motor, and were soon adapted for it, so 
that the relative capacities for equal 
weight efficiencies and heating remains as 
originally indicated, at least where twenty- 
five cycles are used. 

Despite this general fact, the single- 
phase system, which attained an early 


\ 
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of use is that on the Great Northern Rail-f: 


single-phase trolley current into polyphase $- 


vogue in Switzerland, has continned to 
receive the support of the engineers offi! 
that country in its use on the State Rail ies 
ways, generally with 15,000-volt trolley $ 
supply, but at the low frequency of 
cycles. 

Lack of relative motor capacity does no $: 
characterise the polyphase motor, and i$: 
has veceived the support of Italian 
engineers in several of their major instal- 
lations, comparatively low trolley’ poten 
tials, and low frequencies being used. $r- 

In the United States a notable examplefd 


ways. One of the most ambitious attem 
on this plan was that undertaken by. 
German companies, many years ago, on 
the Zossen Military Line, where was made 
the highest record for speed of a car carry- F 
ing passengers—about 126 miles per hor 
—the ourrent being collected at 10,00} 
volts from three overhead wires by sliding 
contact. °. ; 
The multiplicity of conductors, how: f 
ever, distinctly militates against the poly-f 
phase trolley system as a solution of thef 
larger railway problem, despite the high f- 
ratio of motive power to weight and thef- 
easy use of the motor for braking by 
regeneration, quite indeperdently of othe 
limitations affecting trunk-line transpor- 
tation in general and the supply of power 
for such from central power plants as aef: n 
also used for the industrial supply ef light 
and power. . 
Additional methods of using single-phase}: 
alternating currents on the working con- 
ductor have been proposed and put into 
practice, but these eliminate the single J: 
phase motors entirely. Among them is 
the introduction on the locomotive -off. 
apparatus for changing the energy of the 


current to be used in polyphase motors, asf: 
on the Norfolk and Western Railroad. | 

Conversion into a pulsating direct ont}; 
rent by the use of a mercury rectifier `. 
carried on the locomotive has been cared 
out quite extensively on experimental 
equipment, and also the use of meray f, 
rectifiers operated from polyphase currents 
at substations, in both cases in connection 
with direct-current motors. ts 

On the whole, the experience of the past J, 
twenty years seems to have demonstra 
the soundness of the conclusions advaneed 
with regard to direct-current development, 
for while the New Haven system has been 
necessarily maintained and extended, 
many of the other single-phase motor m- 
stallations in the country have been aban~ 
doned, and, on the other hand, some of 
the most difficult and extended freight 
lines, at one time deemed by many €i- 
gineers barred to direct-current operation, 
have adopted direct current at from 4, 
to 3,000 volts working potential, as illus- 
trated by the Butte and Montana Railroad 
and the 600 miles on the Chicago, S- 
waukee, and St. Paui Railway, this latter” 
being the most ambitious project thus far 
undertaken. Following in general a plan 
suggested in a study of electrification for 
the Sacramento Division of the Southern 
Pacific Railroad some years ago, the 5& 
Paul uses the motors for regeneration ane. 
braking on down grades. 

Nor is the vogue of the direct-current 
operation confined to the United States, 
for French and English Commissions have 
reported in favour of its general adoption, 
and on the Midi Railway of France single- 
phase operation has been abandoned M 
favour of direct-current motor operation. 
the conversion of A.C. to D.C. current ab 
the substations to be effected by Jars 
capacity mercury rectifiers. 

Incidentally, the development of y 
automatic substation,. with . mater 
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J ) ) tion of attendance, and a general 
“raising of line potential, and consequent 


. biliciency, by a more frequent distribution 
bf smaller conversion units, will add to the 
‘éxtent and flexibility of the direct-current 


: ; stem. 


aa FY 


“should be utilised, 


al high-tension transmission. 


THE FUTURE, 


m4 It has been said that the throb of the 
ifocomotive was the heart-beat of civilisa- 
s¥aion, and so the hum of the motor may 


| fell be considered a song of emancipation. 


etMovery country with expanding resources: 
wes ats growth and prosperity largely to 
„he development of its arteries for trans- 
wportation, and its future will in a large 
i; Measure depend upon the efficiency with 
ich such continue to respond to the de- 


Hie ar 


mands made upon them. 


nptates will be doubled well within a score 
pt years, but already many of the trunk 
fill 
yy Wapacity at terminals and portions of the 
hts of way under existing conditions of 
Operation. The transportation problem, 
wr Ae 
wiveerous which confronts 
vernmental execution. 
4 Increase of capacity is the coming vital 
er pneed, to be achieved, where possible, along 
w pasting lines and by existing methods, 
yi; { but where these fail then in the adoption 
ero a motive power which permits material 
Rj t even radical changes in train make-ups 
ge a operation and increase of capacity. 
an The steam locomotive and its rival can- 
berg nob be compared simply as machines, for 
sey are inherent differences between 
df them. However improved, the former re- 
pe F MANS & moving power plant, limited both 
4% to its maximum and continuous rate 
of power development by the capacity of 
fs boiler and a portable fuel supply. It 
#38 an independent. entity, which fact has 
¡pertain advantages, but also certain dis- 
‘4 advantages, ; 
The electric locomotive, on the other 
and, is a transformer of electric energy 
mated at distant power stations and 
+ Wansmitied to it by stationary conductors. 
4 aks to the multiple-unit system, any 
į sired concentration of power units 
E wder a common control is possible, and 
ee pe number of power plants, taking their 
oy Mey trom centuries-old and diminishing 
iif Supplies, of increasing cost, or the 
„bi Anually renewed white coal of the moun- 
ic} “U8, can be joined together in common 
af Supply, 
yf Already it has been conclusively de- 
af Monstrated that with the electric locomo- 
a he any given mountain traffic can be 
— Mandl with a fewer number of units and 
f at higher speeds; that it is capable of 
nger hours of continuous service under 
verse weather conditions and with less 
terminal inspection and repairs; ‘that 
train schedules can be increased not only 
ase of the superior speed on heavy 
grades, but because of the elimination of 
walts for coal and water supplies, with 
ower lay-overs at a reduced number of 
Passing points on single-track railroads: 
$ there may be a material reduction of 
Wes dead-tonnage haul; and that if 
WX were universal electrification there 
is saved at least one-half of the coal 
W used on railroads, which already 
“mounts to a quarter of the ‘total mined. 
Pe mo, 


railway and 
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Finally, a recognition that railroads are 
‘put.one of many diversified users of elec- 
‘fic power, and that for financial and eco- 
jomio reasons common sources of supply 
u will prove influential 
m determining that system which best 
“fends itself to the requirements in‘ the 
“matter,of frequencies of the most economi- 


4 Ithas been predicted that, with normal 
wth, traffic requirements in the United 


es are within sight of the limit of 


etefore, promises io be one of the most | mands will be best met by specific solu- 


t 
he 
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eternity the sum of truth and right will 
have been increased by their means; to all 
eternity falsehood and injustice will be the 
weaker because they have lived.” And 
might they not take the title of an 
address always to be remembered within 
those walls and say that Huxley himself 
was the untiring champion of the science , 
and brilliant example of the culture that . 
he there preached. _ : 
After referring to his association in 
earlier’ years with: Huxley, the lecturer 
spoke of Alexander’s “Space, Time, and 
Deity.” Here they had a philosophy of 
evolution of the widest speculative range. 
He illustrated this by a triangle with 
“ Space-time ’’ as the base and “Deity | 
at the apex. The intervening divisions 
from the base of “Space-time’’ vere 
Materiality (physical and then chemical), 
vitality, mentality (conscious and then 
reflective), and at the apex Deity. What 
would Huxley have said to taking some- 
thing like that.as the basis of the whole 
thing? He said, “It seems’safe to look 
forward to the time when the conception 
of attractive and repulsive forces, having 
served its purpose as a useful piece of 
scientific scaffolding, will be replaced by 
the deduction of the phenomena known as 
attraction and repulsion from the general 
laws of motion.” It avas just such a 
deduction from the general laws of motion 
that Professor Alexander had made. 
CREATIVE AND EMERGENT EVOLUTION. 
The lecturer pointed out that Huxley no 
less than Alexander insisted that facts 
must be loyally accepted and interpreted 
intra naturally. Alexander said, “Phe 
existence of emergent qualities is some-. 
thing to be noted, as some would say, | 
under the compulsion of brute empirical 
fact, or, as I should prefer to say in less 
harsh terms, to be accepted with the 
natural piety of the investigator. It 
admits of no explanation.” If there was 
emergence in chemistry, in erystallo- 
graphy, and in psychology, what about 
biology? Emergent evolution necepted the 
doctrine of dependence which Huxley em- 
phasised. This was the main plank in the 
platform of behaviourism, and the follow- 
ing sentence might have been written by 
Professor Watson: “ Speech, gesture, and 
every other form of human action are m 
the long run resolvable into muscular con- 
traction, and muscular contraction 1S 
but a transitory change in the rela- l 
tive position of the parts of a muscle. 
Of course. muscular contraction must 


Among othey outstanding facts it has 
also been established that any required 
amount of power can be transmitted over 
long distances with entire-reliability and 
with limited losses; that it can be stepped 
down from very high to any required 
potentials at local centres of supply; that 
it can be distributed thence in the form 
of single or polyphase alternating or 
direct current, the former by overhead 
conductors and the latter by both’ over- 
head and third-rail iron conductors; and 
that it can then be used in any form 
desired in the motive-power equipment— 
in short, that electricity itself, now a 
source of power and its character still un- 
known, is at once the most docile, 'tract- 
able and universal servant of man. 

But despite the enormous advances made 
and the results already accomplished it 
would be folly for the’ electrical engineer 
or the railroad man to assume that ‘the 
limits of invention or development had 
been reached, as evidenced by the steady 
march of improvement to meet new pro- 
blems and recent remarkable prophecies 
of things to come. 

The urban and inter-urban fields, with 
the constant linking up of smaller systems 
into more extended systems, has gone on 
apace, but the trunk-line systems are still 
largely steam operated, and there are 
wide differences of opinion among en- 

ineers as to whether a. single system will 
dominant, and, if so, what one, or 
whether the varying conditions and de- 


tions. 

The financial question involved in the 
large cost of equipment cannot but remain 
a factor which will often prove con- 
trolling, for electrical operation will not 
be generally adopted except there be a 
commensurate gain of some kind. Where 
coal at low unit cost is the source of power 
the gain in economy alone will not war- 
rant the adoption of electricity on inde- 
pendently operated roads, but where coal 
ïs high in price or water power can be 
gotten at. a reasonable cost then there is 
a valid reason for the change. 

Excluding special cases, what will 
ultimately be constructively influential 
will be that need of increase in existing 
or available track capacity which I have 
already indicated, which is undoubtedly 
possible to a system which permits of in- 
dividual and simultaneous control of a 
concentrated or distributed power plant 
greater than can be gotten by any other 


means, and can eliminate from its tracks} be physiologically interpreted. Might 
the transportation of its fuel. It seems}one not say: ‘this indeed they were, 
were mere than this, not 


but they 
necessarily through the insertion of some- 
thing new ab extra, out by the emer- 
gence of something new ab intra. Might 
not man’s reflective outlook, at a later 
stage of evolution, ke an emergent quality 
with a new mode of relatedness? “And rf 
consciousness was emergent on life, if re- 
flective thought with its values was emerT- 
gent in due course, 1f with new qualities 
there were new modes of relatedness, was 
there valid ground for denying that “in 
this orderly progress those modes of rela- 
tion they called mental really counted ? 
The problem opened up was one of 
supreme difficulty. Unquestionably Alex- 
ander’s pyramid was a construct of re 
flective thought. As an interpretation, it 
depended for its being on mind which 
ordered its data on a rational plan. And 
yet all the basal part of: the pyramid pur- 
ported to deal with happenings prior to 
the advent of consciousness as emergent. 
It seemed that an order of relatedness 
must be there at the lower stages in the 
pyramid, and must have something in 
common with the order as known. Perhaps 
the problem was insoluble. In any case 
the solutions offered ,were>at the best tenta- 


certain, however, that there must be co- 
operation in the important matter of 
power supply, and the general trunk-line 
problem will appear less formidable with 
the elimination of the requirements of in-: 
stallation of individual power-houses, 
with their necessary reserves, and the use 
of current from great power plants pro- 
perly linked together, which, in addition 
to their reliability, can make full use of 
the diversity factor in a multitude of 
demands. 
—e 6 o 


HUXLEY AND EVOLUTION. 


‘“A Philosophy of Evolution ’’ was the 
subject of the Huxley lecture hy Professor 
C. Lloyd Morgan (Emeritus Professor of 
Philosophy at Bristol University). at the 
Birmingham University last Friday 
evening. 

Through many strenuous years Huxley 
was always a fighter, said the lecturer, 
and that for which he fongnt was the 
establishment of what he believed to be 
truth to the end of right living. Might 
they not link his name with that of Priest- 
ley, and- say of both, in words which 
Huxley used in Birmingham, “To all 
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tive. One saw this in discussions on rela- 
tivity. One tentative solution was the 
acknowledgement of a physical order exis- 
tent in fact and subsistent in plan quite 
independently of its being known in reflec- 
tive thought. Could it be proved? Or must 
it just be accepted as it worked? Bu‘ 
might there not be another acknowledp- 
ment that implied in any form of creative 
evolution ? Might not that, too, be accepted 
as one found that it worked ? For better or 


worse he accepted both, and could see no. 


inconsistency in doing so. But this went 
outside the pyramid, and beyond tlie top 
he would write the word “God,” and he 
would say as the motto, “ If I be lifted 
up I will draw all men (and all things) 
unto me.” 
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AN ORRERY AT THE BREAKFAST 
TABLE. 


By C. R. Courter. 

Possibly an easily understood picture of 
the universe may be gained in the follow- 
ing manner :— 

Imagine an almost circular dining-table 
6 ft. in diameter. Our Sun would be 
represented by a small cherry, 4 inch in 
diameter, in the centre, while the Earth 
would be a dust particle upon the edge. 

On June 21 we are at (say) the south 
end of the table, on September 21 halfway 
up the east side, on December 21 at the 
north end, and on March 21 halfway 
down the west side. Our speed is about 
18 miles per second for 365 days. 

The planets may be visualised on the 
same scale by a speck 1 ft. out from the 
cherry for Mercury, 2 ft. for Venus, 3 ft. 
for our Earth, 44 ft. for Mars, 16 ft. for 
Jupiter, 30 ft. for Saturn, 60 ft. for 
Uranus, and 90 ft. for Neptune. The 


Moon’s distance would be less than an] 


eighth of an inch from the Earth. 
Although the 90 odd million miles from 
the Sun in the centre of the table to-the 
Earth on its edge is represented by only 
ó ft., the North Star is, on the same scale, 
1,800 miles away. From Ottawa it would 
be necessary to extend the table north- 
wards to Ungava and from Vancouver to 
the north boundary of British Columbia 
before rising 1,600 miles vertically to 
Polaris. The Earth’s axis points to this 
' star, hence its axis is always parallel to 
itself as it whirls around its tiny orbit. 
Point a knitting needle almost vertically 
toward the star and roll it around the 
table edge. | 
The blazing Dog Star and Procyon 
. would be 300 miles from t` table, Altair 
600 miles, Vega 800 miles, _.d Aldebaran 
and Capella about 1,000 miles distant. 
Stars in Orion, Virgo, and Leo are immea- 
surably further away than Polaris, which 
is more than three million times further 
away than the sun.—From the Journal of 
the Royal Astronomical Society of Canada. 


— >e e 0 
HOW RADIO WAVES ARE BENT 
ROUND THE EARTH. 


Professor J. A. Fleming, this year’s 
Albert Medallist, who gave the fifth 
Henry Trueman Wood lecture in London 
on the 24th ult. on “The Coming of Age 
of Long-Distance Wireless, and Some of 
Its Scientific Problems,’’ said the 
achievement of Transatlantic radio-tele- 
graphy in 1901 and 1902 was of interest 
to physicists chiefly by reason of the fact 
that*they did not see clearly why it should 
have been possible at all. 

How did the waves travel round the 
Earth? The length of waves most used for 
long-distance work was between 10,000 and 
. 20,000 metres, or about six to twelve miles. 
It was possible for all large radio stations 
to communicate with their antipodes, and 
as far as reception was concerned this 
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long-distance working was entirely due to 
the remarkable invention of the ther- 
mionic valve, the first type of which was 
invented in 1904. 

It had been proved during the past 
twenty years that the received signals at 
distances of 6,000 to 12,000 miles were 
many thousands or even millions of times 
stronger than could be accounted for by 
pure diffraction ọr bending of the waves 
round the Earth, and it was pretty gener- 
ally agreed that long-distance wireless 
telegraphy only took place in consequence 
of the existence of an electrical conducting 
layer in the Earth’s atmosphere at a 
height probably of one hundred to two 
hundred kilometres. The presence of this 
highly conductive layer in the upper 
regions of the atmosphere was probably 
due to electrified dust which came from the 
Sun being powerfully repelled against the 
attraction of gravitation by the pressure 
due to waves of light. This dust came to 
us from the Sun with enormous velocity, 
and entered the higher levels of the atmo- 
sphere and rendered it an electric con- 
ductor. The conducting layer guided the 
radio waves round the Earth, and pre- 
vented them from escaping into space. 

Dr. Fleming further dealt with the sub- 
ject of vagrant natural electric waves, 
called “ strays,” which were always being 
produced in the atmosphere, and were a 
great nuisance in radio signalling at cer- 
tain times, and especially in the Tropics. 


The great outstanding problem of long-- 


distance wireless telegraphy and telephony 
was the neutralisation of the effect of these 
vagrant waves on the receiving apparatus. 
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SUPERSTITIONS ABOUT THE 
MACKEREL. 


On the West Coast of Scotland there is 
a general prejudice amongst the fishing 
population and others against the use of 
mackerel as food, the belief being that this 
fish is a sort of ‘‘ scavenger of the seas,” 


‘and prone to feed upon decaying corpses, 


if such should be floating about. 

It is not so well known that the same 
prejudice used to exist in former times 
in the Scandinavian countries, and may 
still become widespread on occasion. An 
instance of this is what happened after the 
Battle of Jutland. For some weeks after- 
wards the bodies of drowned men, British 
and German, drifted about on the Danish 
coast and towards the Skagerrack, and 
were taken in considerable numbers in the 
nets of the Danish fishermen, who brought 
them ashore with their fish. -Almost im- 
mediately the old story was revived and 
bruited abroad, producing something of a 
slump in the mackerel markets. Not only 
in Denmark, but in Norway and Sweden, 
and even in Germany, there was a reluct- 
ance to eat mackerel, on the ground that 
they had been feeding on the dead bodies 
drifting in the sea. It was found neces- 
sary by the authorities in these countries 
to issue a statement to the newspapers 
showing the absurdity of this prejudice. 
and explaining what the mackerel really 
feed upon—small fishes and crustacea, and 
only when these are living and active. 

It then appeared that the belief that 
mackerel were anthropophagous (men- 
neskeewdende) was an old tradition, espe- 
cially well known in Norway, and it is 
probable that the prejudice on our West 
Coast, where the population is partly 
Norwegian in origin, was derived from 
the same source. Pontoppidan. who was 
Bishop of Bergen-in the middle of the 
eighteenth century, tells us of .a Nor- 
wegian sailor who while bathing was 
surrounded by a shoal of mackerel and 
earried to sea and bitten to death. The 


probable origin of the legend, according to.};and\ very) Satisfactory results obtained. 
, 


Norwegian authorities, is the existences o 
dark-coloured flesh on each side of the 
backbone; it was supposed to represent 
human flesh. After the Battle of Tamnen-j} 
berg, when large numbers of Russian ¢ 


soldiers were drowned in the Masurian 
Lakes, a similar prejudice was attached t 
the eel, and then the Germans, who drew 
large supplies of eels from those lakes; 


refused to eat them.—T. W. F., in The} 
Scotsman. | 
e—a l 


SCIENTIFIC SOCIETIES. |* 


R nae T LA 


CARDIFF AND SOUTH WALES 
WIRELESS SCCIETY. 


The first general meeting of the wi 
session was held at the new headquarte 


of the society on Thursday, November 10,4” 
1921, when a goodly number of members4_ 


were in attendance, Mr. A. Lawrence 
occupying the chair. 

Commander J. R. Schofield has kindly 
consented to act as president for the 
coming year, and has unr 


and extensive equipment of the college,| 
comprising Marconi, quenched spark, angi 
valve. apparatus. ; 

Mr. J. G. Proger moved that th 
society’s appreciation of the president's} 


rvedly placed]. 
at the disposal of the society the modem Ẹ` 


very generous offer be placed on record, 


which proposal was heartily acclaimed by 
all present. i 

Mr. W. E. Groves then proposed tha 
the 
P.M.G. for a transmitting permit, the 
intention being (subject to the power 


that be) to broadcast music and items of}. 


purely local and society (S.W.W.) in- 
terest periodically for the benefit and en- | 
couragement of district 
whom there are a considerable numbler: 


Capt. W. Harwood Moon seconded this }% 


proposal, and it was ‘ carried 
unanimously. | 

The hon. secretary, P. O’Sullivan, 16, 
Adamsdown Square, Cardiff, will be 
pleased to receive inquiries from 
amateurs desirous of joining the society, 
and will forward full particulars of mem- 


bership on request. 


NORTH MIDDLESEX WIRELESS |. 


- CLUB.. -> l 


The seventy-ninth meeting was held at} 


Shaftesbury Hall, Bowes Park, on Wed- 
nesday, November 16. ‘lhe chair was- 


taken by the secretary, who called atten- |- 


tion to the new loading unit made by 
Mr. W. A. Saville for the club. This- 


consists of a number of basket coils, en- f 
abling'the club’s receiving set to. be į. 


loaded up from 600 to 30,000 metres. Mr. 
Savage then called on Mr. H. Hilton to- 
give his lecture on ‘‘The C.G.S. System. 
of Units.” o 

Mr. Hilton then explained at length 
how the need arose for having all units. 
used in. mathematical calculations o- 
related, and explained by, means of for- 
mulas how the system now in use had 
been built up. He showed how the funda- 
mental units of length, mass, and time 
formed the basis on which all mathemati- 
cal units rested. He also explained how 
the electrical units were derived. At the 
close of his lecture a vote of thanks was: 
moved by Mr. Dixon, and carried in the 
usual way. | 

The new loading coils mentioned above- 
were then connécted to the receiving st, 


society make application to thoj- 


amateurs, of ' 
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aviator, and farmer, has designed the car, 
which, measuring fourteen feet by seven 
feet overall, comprises one large room 
fitted with bunks, in which the adven- 
turers will sleep during cold weather. The 
whole family are marksmen, and a rife 
rack has been fitted inside the car. The 
party are starting out to Belgium, thence 
to Germany, Holland, France and Russia, 
and later to the wilds of Asia, China, 
India, South America, and other places, 
returning finally to South Africa. 


The Council of the Royal Meteorological 
Society has awarded the Symons Memorial 


SCIENTIFIC NEWS. 


oh + . 
=, “The Observer’s Handbook for 1922” 
‘:fLondon, Eyre and Spottiswoode, Ltd. 


vm 
. 
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.) will be found indispensable by every 
er interested in astronomy. It owes 
origin and preparation to Mr. L. J. 

ie, with the co-operation of the 
ritish Astronomical Association, especi- 
lly by members of the newly formed Com- 
uting Section. The special articles are 
contributed by Mr. P. J. Melotte, on 
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Eclipses”; Major A. E. Levin, onļ|gold medal for 1922 to Colonel Henry 
my Phenomena of Saturn’s Satellites” ; |George Lyons, F.R.S., for distinguished 
Ni WEF- Donnie ont Radiant work in connection with meteorological 


science. The medal, ‘which is awarded 
biennially, will be presented at the annual 
general meeting on January 18 next. 


“ Modern . Methods of Welding as 
Applied to Workshop Practice,” by J. H. 
Davis (London: Constable and Co., Ltd., 
21s.), is the most complete and intelligible 
handbook of the art it deals with that we 
have yet seen. It covers 263 pages, and 
has 132 illustrations. The author’s really 
practical knowledge is evident on every 
page, and is seconded by the too frequently 
absen't capacitv for imparting the secrets 
of his own experience to his readers. The 
volume deals successively with oxy-acety- 
lene and oxy-hydrogen welding, lead burn- 
ing, thermit welding, electric arc welding, 
electric butt welding, electric: steam weld- 
ing, electric spot welding, mirror welding, 
cutting iron and steel, eye protection in 
welding. operations, and American 
methods. 


Mr. George Romanes, C.E., whose death 
has ‘taken place at his residence, Craig- 
knowe, Craiglockhart, in his eightieth 
year, was well known for the interest he 
took in architectural and astronomical 
subjects. He was a member of the Royal 
Society of Edinburgh, and some of his 
papers read before the Society were re- 
printed from its Proccedings. One was 
entitled “Suggestion as to the Cause of 
the Earth’s Internal Heat.” Another was 
““A Possible Explanation of the Forma- 
tion of the Moon.’’ A recent contribution 
to astronomy by Mr. Romanes, published 
in 1920 by Oliver and Boyd, is entitled 
“The Solar System—Preliminary Con- 
siderations Towards an Explanation of Its 
Development.” Mr. Romanes when a 
young man was engaged in water-work 
engineering in the United States. He is 
survived by a widow and family. 


“Fuel and Lubricating Oils for Diesel 
Engines,” by W. Schenker (London: Con- 
stable and Co., Ltd., 10s.), is a useful 
guide intended mainly as a handbook for 
owners and engineers in charge of Diesel 
engines ; but it also contains some valuable 
information about liquid fuels generally, 
and their origin, composition, and pre- 
paration for use. The author’s reliance 
on standard works has been judicious, and 
his own experience has advantageously 
supplemented his information. The 
volume is well and adequately illustrated, 
and will be found of considerable service 
to all concerned. 


A Chadwick lecture on ‘‘ Problems of 
Noise and Fatigue’’ was delivered by 
Professor Spooner, C.E.. at the Public 


A nts,” etc. ; Dr. A. C. D. Crommelin, on 
{| Periodic Comets” ; Mr. W. W. Bryant, 
ypo “Magnetic Elements ”?”; Col. E. E. 
* Markwick, on “Variable Stars and List 
f Nearest Stars” ; the Rev. T. E. R. 
hillips, on “ Double Stars and Tests for 
Various Apertures ”? ; Dr. W. H. Steayen- 
. $on, on “ Telescopic Objects’’; Mr. C. P. 
‘Butler, on “Stellar Spectra”; Major 
oF . H. Hepburn, on “ Nearest Stars”; 
a and Mr. L. J. Comrie, on “ Astronomical 
j, Constants, also Elements and Dimensions 
‘pf the Planets.” Mr. H. P. Hollis has 
endered much miscellaneous help, and 
s. E. W. Maunder, the editor, general 
The astronomical events of 
a! comprehensively noted and 
a tabled, and members abroad will find their 
_|needs specially met, particularly those in 
South Africa, Australia, and New 
it f Zealand. The Handbook covers 36 pages, 
y and is serviceably wrappered. It is 
wf obtaùnable by members of the British 
ST Astronomical Associatio® for 1s. 6d., and 
ic by others at 2s. Its preparation has 
r: evidently been a labour of love, but we 
E trast the sale will, at any rate, cover cost 
“j and ensure its permanent publication. It 
‘ig in every. way a real help, and should 
4 add considerably to the membership of the 
$ British Astronomical Association. | 
Kingston, Jamaica, experienced on the 
26th ult. the heaviest- earthquake shock 
since the disaster of 1907. The earth- 
quake was of short duration, the walls of 
a few buildings being cracked. 


Direct and constant wireless communi- 
, cation with the remote Arctic regions is 
{ now an almost daily occurrence. A wire- 

-$ less observatory has been established on 

~} the lonely island of Jan Mayen, 300 miles 

-f north of the Arctic circle, where the 
{| Mean temperature is nearly five degrees 
, below freezing point throughout the year. 

Jan Mayen Island, which is between 
Greenland and the north of Norway, was 

à} discovered in 1607. No one has lived 

‘{ there permanently before, except that in 

$ 1882-3 a group of Austrian scientists made 

it their home for observations. Ex- 

y Plorers, sealers, and whalers are the only 

visitors the wireless station gets. Gla- 

* ers are fully developed on the island, 

-Which is volcanic in origin, and eruptions 


have been observed. There is a glacier- Hall, Blackburn, on November 21. He 
capped mountain called Beerenberg, stated : that working machines and 
8.350 ft. high. mechanical operations, causing deafening 


and strident sounds of a wide range, with 
shocks to the auditory nerves, produced 
a feeling of sensory fatigue; and that 
although this fatigue attacks primarily a 
single organ, it, little by little, extends 
to the whole nervous system, leading in 
some cases to such a feeling of weariness 
that it may impair the capacity for work 


Commander J. Westen, a Boer, who 
Served as an airman in the British forces 
throughout the war, has left London with 
his wife and three children (aged twelve, 
eight, and six respectivelv) on a nine 
Years’ world trek in a giant motor-car. 

mmahder Weston, who is engineer, 


er a 
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in a greater degree than severe muscular 
fatigue. He explained how, by the use of 
suitable ear stoppers and antiphones, the 
ear may be protected against the defects 
He explained the ase 
of vibrometers for the detection of vibra- 
tions in high-speed machinery, and dwelt 
on the great value of rubber in solving 
many noise problems, particularly for 
flooring, tite treads of stairs, and for 
roads—the construction of which has not 
kept pace with the development of vehi- 
cular traffic—in cases that would justify 
its use. Professor Spooner concluded by 
appealing to his audience to observe 
America’s annual ‘‘ Fatigue Elimination 
Day,’’ on December 5, the first Monday 
in December. 


We have rectived Vol. XIII., XIV., 


XV., and XVI., of the Perth, Western 


Australia, section of the ‘‘ Astrographic 
Catalogue,” from photographs taken and 
measured at the Perth Observatory, under 
the direction of Mr. H. B. Curleis, B.A. 
(Syd.), F.R.A.S., and published, by 


authority, by Fred W. Simpson, Govern- 


ment Printer, Perth. Vol. XIII. includes 


measures of rectangular co-ordinates and 
magnitudes of 6,789 star images, with R.A., 


Vol. XIV. of 24,753, Vol. XV. of 22,139, 
and Vol. XVI. of 19,277 star images. The 
region of sky assigned to the Perth 
Observatory lies between 31 deg. and 


41 deg., South declination. The measures 
will be published in 36 volumes, each con- 


taining 6 h. of R.A. for one degree of 
declination. These will not necessarily be 
published in numerical rotation. The 
amount of work involved will have been 
enormous; and, so far as we can judge 
from the volumes sent, all concerned 


deserve the heartiest congratulations on its 
execution. 


At the Women’s Engineering Society 
last week Miss Mary Abbott was to have 
lectured on “ Women and the Conquest of 
the Air,” but as she was unavoidably 
absertt, Miss Auriol Lee acted as showman 
of the lantern slides Miss Abbott had pre- 
pared. These exhibited such women 
pioneers of the air as Mrs. Maurice Hew- 
lett, the first Englishwoman to apa as 
a pilot, and Mademoiselle Boland, the. 
well-known French flyer, who is now 
acting as an agent for a firm of aeroplane 
makers, and is the first woman commer- 
cial- traveller in this particular ‘‘ line.” 
An amusing picture was that of Mrs: 


Cody, with her hat tied on and her skirts 


tied down, about to take a flight in the 
early days of aviation. Miss Lee called 
attention to the contrast between Mrs. 
Cody’s dress and the workmanlike fiying- 
suits for women given in one of our 
modern fashion papers. Afterwards. 
General Brancker, just back from Paris. | 
gave a talk on the air outlook for 
France—which seems to be rosy— 
and for ourselves, which seems to be 
unhopeful. General Brancker said he had 
been in favour of maintaining the 
W.R.A.F.. as women could do all the 
work in connection with aeroplane fabric, 
as well as the cooking and kindred jobs. 
He spoke, too, of a French designer. who 
prophesies that in ten years we shall fly 
300 miles an hour, in twenty years as fast 
as sound travels, and in 100 years 1.250 
miles an hour, or rather faster than the 
Earth is spinning. Which makes Miss 
Auriol Lee’s statement ‘that “the sooner 
the air loses ite terrors for the general 
public and is looked upon as an ordinary 
highway the better’? worth pondering. 
Another speaker. Miss Hudson, urged 
women to concentrate on experiment and 
design in commercial aircraft, and re- 
garded aero work as the ‘“‘ womens end 
of engineering. Lady Shelley-Rolls was 
in the chair,.and Lady. Parsons, president 
of the society, ‘also: spoke. 
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OCCULTATION OF 
—OCCULTATION; 
—FHOTOGRAPHIC 
SERV ATORIES—T 
NOMICAL SOCIETY. 


(204. ]—Occultation of 13 
[290, p. 203 
the author of this que 
the Table of Occulta 
“ Astronomical Notes.” 
pressly stated that the time 
Greenwich,” the im 
times would be di 
was seen from some other place. 
graph in my last letter (Nov. 18, 
about a grazin 
Treason why thi 
point of view it may be 
an occultation occurs in western longitudes 
„earlier than in eastern, just as is the case 
with Solar Eclipses, because the Moon moves 
in the sky from West to East. Taking the 
facts and figures very roughly, the Moon 
moves in its orbit at the rate of 2,000 miles 
an hour, and carries with it the shadow 
cylinder (not the shadow cone, because the 
star is at an infinite distance) at the same 
rate, and consequently an occultation may 
be expected to be seen from America, 3,000 
miles away, more than an hour and a-half 
earlier than it is from Greenwich. Com- 
parison of some figures shows that the inter- 
val between the times of occultation of a star 
seen at Washington and at Greenwich is on 
the average about 96 minutes, so that on this 
account Gorham, whose observatory is 
2° 18’ W., should see occultation phenomena 
about three minutes earlier than the times 
computed for Greenwich, as he found to 
be the case with 14 Piscium, which dis- 
appeared. at 8 h. 6 m. 45 s. near the middle 
of the limb. The star 13. Piscium, on the 
other hand, disappeared nearly at the pre- 
dicted time, 
and to its West, the disappearance being 
due obviously to the northward movement 
of the Moon in declination, so that other 
things must be taken into account, This 
method. of consideration. is rough, but! my 
gcod friend, who is an expert in these 
matters, has computed the circumstances for 
this station, and tells ine that the observed 
interval agrees with the computed within the 
limits that may be allowed, remembering 
the error of the lunar tables. 


Occultations [279, p. 203].—No doubt the 
star Mr. Blair saw was occulted during the 
interval he was away from his telescope, ‘and I 
think that it, must have been the star known 
as B.D. —15° 5649, but there seems little pur- 
pose in computing the exact time of disap- 
pearance, and this, in, fact; is not possible, as 
he does not give the position of his observa- 
tery. But noting the interest that appears to 
be en in these phenomena—judging from: 
these letters—it may bean appropriate moment 
to suggest that observers should try to observe 
disappearances and reappearances at the 
bright limb. It has been said, by those who 
have discussed observations of occultations to 
determine the error of the Moon’s place and 
its diameter, that the recorded times of pheno- 
mena at the bright limb are usually in error. 
Naturally, this depends on the magnitude of 
the star and on the Age of the Moon. and in 
the -“* Nautical Almanac” and, our “ Astrono 
mical Notes” the circumstances are not given 
for faint Stars at the illuminated limb, though 
it is possible they may sometimes be observed. 
In the “ Astronomical Notes ” for this month 
the reappearance of a pair of stars on Decem- 
ber 16 is specially noted with the view of this 
possibility. The limb is technically dark, 
because the Moon is past Full, but it’ is only 
Just past, and the stars are very faint, so that 
the observation will not be easy. 


Early Eclipses [286, p. 203].—Presumably 
Mr. Raurich is not interested in, or is well 
acquainted with, the eclipse said to have been 
visible in China about the year B.c. 2,000, 
but which was not predicted by the astro- 


PLATES AT OB 


p- 199) 


said that in general 


nomers Hsi and Ho, who suffered death} T 


because of this neglect. 


: The circumstances 
O 


this often quoted occurrence are obscure, 


13 AND 14 PISCIUM 
EARLY ECLIFSES 


HE LEEDS ASTRO- 


and 14 Fiscium 
].—May I call the-attention of 
ry to the heading of 
tions in the monthly 
It is there ex- 
_umes are “as seen at 
plication being that the 
fierent if the occultation 
A para- 


g occultation explains one 
s 1s 60, but from another 


but near to the North Point 
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LETTERS TO THE EDITOR. 


Fotheringham in the Halley lecture 
delivered recently on .‘‘ Historical Eclipses) 
Taking my information 
brochure, it appears t 


tical with that of B.c. 585, 
eclipse happened during the course of 


the, day turned 
make 


prediction on the eclipse of B.c. 603. 


But this ancient history may not: be what 


Mr. Raurich requires, and I am sorry that 


eclipse at Copenhagen. 


(Tycho), who had already begun to take som 
interest in the astrologic 


topics of conversation. 


> 99 


tell their places and relative positions. 


at Greenwich were given in the earlies 


to form an opinion. 
Photographic Plates at Observatories (281 


on the outside of the envelope, 
information likely to be useful. 


from personal e 


washed. As to ‘‘ Busybo 


are not round. 


extent. 


many readers remember the annual, produced 


by Mr. Whitmell and other editors from 1893 


to present date, and can fully testify to their 
value for reference purposes. The mantle of 


Mr. Whitmell has now fallen on Dr. Forsyth 
—or it should rather be said that that gentle- 
man has undertaken, in spite of the fact that 
he has other activities. to be editor of this 
society’s ‘‘ Journal.” and now gives us in one 
cover the ‘* Transactions ’’ for the two years 
1919 and 1920, in a form quite equalling the 
atandard set by Mr. Whitmell ang his prede- 
cessors. The contents need not be given in 
detail. Readers may like to learn these for 
themselves, as they may do by buying the 
“Journal” for half-a-crown from Messrs. R. 
Jackson and Son, Commercial Street, Leeds. 
he subscription for membership of the 
society is only five shillings. 
H. P. Hollis. 


but they aze discussed by Dr. J. K.] THE SURPRISE COMET OF 
that, he 


from this interesting 
hat the eclipse re- 
corded by Herodotus, known generally as the 
‘Eclipse of Thales, which is no doubt iden- 
May 28, was pre- 
dicted by Thales of Miletus, though it is not 
‘clear that he named the actual day. This 


battle between the Lydians and Medes, and, 
according to Herodotus, when both sides saw 
to night they ceased from 
fighting and both were the more zealous to 
peace. Dr. Fotheringham says that 
Thales must have used the ‘Babylonian 
cycle of eighteen years, and have based, his 


am not able to satisfy him by naming a pre- 
cise date for the first prediction which gives 
accurate details of an eclipse.: A quotation 
from Dr. Dreyer’s ‘‘ ‘Tycho Brahe” may be to 
the point. He says: ‘‘ On the 21st of August, 
1560, an eclipse of the Sun took place which 
was total in Portugal, but was only a small 
It attracted the 
special attention of the youthful student 


predictions or 
horoscopes which in those days formed daily 
When he saw the 
eclipse take place at the predicted time it 
struck him ‘as something divine that men 
could know the motions of the stars so 
accurately that they could long before fore- 


The times of the phases of eclipses visib'e 


volume of the ‘‘ Nautical Almanac?’ (1767), as 
they had been in the Ephemerides of Wing 
and Gadbury, published for astrological pur- 
poses a century earlier. I think all this will 
show Mr. Raurich the difficulty of naming the 
first accurate prediction, but may help him 


p. 293].—It is not possible to state the practice 
at all observatories, but in some the negatives 
are put in cartridge paper envelopes, with a 
slip of thin paper over the film side, and these 
envelopes are stored in dry cupboards. The 
plates are numbered on the glass in order of 
taking, and the appropriate number is written 
f with any other 

The plates 
are not toned (this is written, of course, only 
ae): but they are well 
cB y’s’’ third question, 
theoretically it might be well to have plates 
curved, so that every point of them would be 
at the focus of the object-glass, but because 
the plates are flat the images near the edges 
Occasional deviations from 
flatness may cause trouble of an accidental 
nature, but this does not happen to any great 


The Leeds Astronomical Society. — During: 
the past week I have had the pleasure of wel- 
coming an old friend in the person—if the 
word may be allowed—of a newly-published 
‘“ Journal ”? of this Leeds society. No doubt 


by our late friend Mr. C. T. Whitmell, which 
received appreciative notice in these pages 
year by year. I have the complete set, issued 


Ee 


‘Dec. 2, 1921. 
AUGU at | 
STELLAR PHOTO, 


‘ 
ve 


1921.—DAYLIGHT 

GRAPHY. Ea 

[205.|—It does not yet appear to be quit@:! 
clear as to who was the first to see. thes 
above. Judging from the latest news, the 
discoverer appears to have been Dr. H. ($: 
Emmert, of Detroit, Michigan, on Augu. 
6, at 5 h. 50 m. p.m. Next come Mr, Shs 
Fellows and Lieut. Day, of Wolverhamptom: 
and Dorset respectively, both recording if 
on the following evening, August 7. The 
same evening it was seen by many peop 
at Plauen in Germany, including Prof, X 
Wolf and another professor, and the tail wa 
observed to stretch across the sky during tha 
whole night. 
- Prof. Campbell, therefore, was not th as 
discoverer, for he saw it on August 7, 4 or @ 
hours after the two English observers abor@. 
named. | 

Perhaps Mr. Hollis will kindly give n. 
some idea as to the progress. if any, off 3 


2? 


a 


I 


- 


ka 
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photography of stars in the daytime, mdk. 
the kind of plates used, ete. l £ 
Scriven Bolton. fx: 
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THE OBJECT SEEN NEAR THE SUNNİ 
: AUGUST LAST. 
[206.]}—Though the nature of the bright spy” 
pearance noticed by several observers befor] 
sunset in August is extremely uncertain, hi 
there seem to be several claimants to. prioriti ` 
of discovery, and the object is supposed to be] ~ 
a comet. | a o 
There appears, however, to be ample 
grounds for scepticism as to the nature of 
mysterious phenomenon. . 
It is a remarkable and suggestive fact that 
nothing was observed of the object on its ap-[* 
proach and departure from the vicinity off 
the Sun. After the first telegraphic announce} ' 
ment numbers of capable observers swept thef =} 
region of the Solar Orb and found nothing.: 
It is hardly possible to admit that-a very a 
brilliant comet could pass its perihelion with-[? 
out being seen in its gradual approach and 
recedence. Moreover, a comet to be brighter} 
than Venus, and startlingly visible to thef 
naked eye when close to the Solar Orb, must | 
constitute a phenomena which has scarecély.a ]: 
parallel in astronomical history. ' I do mt |-, 
impugn the veracity of the observers or call |: 
in question their ability, but it seems to me F 
that the whole incident is surrounded with 
doubt, which, it is hoped, will be removed $- 
by more substantial data. And we must e $: 
member a very truthful sentence reiterated f; 
several times by our old friend and mentot, }-: 
F.R.A.S., to the effect that if one observer 
announces an object or a discovery, no matter 44, 
how extraordinary or mysterious it may be }., 
there will sure to be another observer, or f»: 
several others, who will confirm the state |; 
ment. In the case of the outburst of Nova $- 
Aquile on June 8. 1918, an observer stated 
he had seen the star as Ist Mag. on the night |... 
of June 7. Half-a-dozen others alleged they } 
had detected the star, or suspected they had f, 
done so, several nights before June 7. How- F 
ever, photographs and a mass of other nega 
tive evidence by variable star observers and f. 
others proved the star to have been a faint $. 
object before June 8. 
Had not this evidence been available th 
idiosyncrasies of certain observers woul 
have led us to adopt the idea that extraordi- 
nary fluctuations occurred from Mag. 1 to in- 
visibility on the few nights preceding June & 
A Provincial F.R.AS. ° 
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A MISSING METEORITE? 
(207.J—I have just read “The Raiders of 
the Sarhad,” by Brigadier-General R. E. H 
Dyer, C.B., in which I have come across the 
following most interesting discovery, which 
may interest some of your scientific reader 
Page 85:—‘*On or about the 15th April 
we continued our march towards Cabugan 


-. +. at one point on the march Idu asked me y 
whether I would like to see a curious hole in 
the ground lying only a little way off our 


line of route. We tumed aside for a few 
hundred yards. and on a plain as flat as® | 
billiard-table, with a, surface coated with 
hardened clay—obviously at one time the. 
bed of a lake—we came upon it. The per- 
*fectly Tevel;smooth lips of the hole offered vo 


‘ 


oe 


l 


. Dro. 2; 1921. 
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impossible to rotate such an arrangement. 
Waith the recently described polariser of Mr. 
E. M. Nelson and one I devised and brought 
before the Quekett Micro. Club at the last 
meeting, rotation is as easy as an ordinary 
Nicol, and both cam be used for lecture demon- 
stration, for which both the suggestions of 
Mr. Chapman Jones are impossible. l 
H. Wood 


The Limes, 62, Culverden Rd., Balham. 


fegestion that it had been excavated by 
man agency; ou the contrary, it gave-the 
pearance of having been punched in the 
by some tremendous force. 
'¢ Fhe hole was about 150 feet long, 120 feet 
fide, and. about 50 feet deep, with 
“bsolutely perpendicular sides. 
` d“[Idu asked whether I could suggest any 
planation of this formation, “and, after 
ion, I admitted I had nóne to offer, 
ing him in turn whether any tradition 
as attached to it. Lie 
-k He replied that the hole had once been 
ply half its present size, but twice as deep, 
nd thet his grandfather remembered how 
“fd when the hole was made. . 
“The old man had told him that, one night 
“fhen he was a youth, something had ex- 
“Meded in the sky and fallen to the Earth, 
“fenching a hole one hundred feet deep in the 
in Owing to weather and climate con- 
‘fiitions, the sides of this hole had gradually 


A SIMPLER ‘ POINTOLITE” 
EQUIP MENT. 


+ [241.]—With reference to letter No. 195, if 
‘Country Solicitor ’’ watches the advertise- 
ment columns of your paper, ‘he will see an 
announcement in a short time giving par- 
ticulars of a simpler ‘‘ Pointolite’’ equip- 
ment for use with the microscope, which we 
have decided ito produce in consequence of 
his suggestion. R. and J. Beck, Ltd. 


i cn, Renee. aha ee Path an (Sydney Borthwick, Director.) 
„pma im honco its present width and) 68, Cornhill, London, E.C. Nov. 24 


f Theo can therefore be little doubt that 
z{f enormous meteorite fell here, and that 
$ lies buried at. the bottom of this hole. 

“Its locality is about seven hundred yards 
mm à hil called Gwarko, and could easily 
„Ẹ@ found by anyone interested in such 
_jlenomena.. 

“This is not. the only natural feature which 
gould repay a visit from those interested in 
taral science. I was greatly interested in 
e numerous ‘gorges’ in the vicinity of 
acha, a post in the hills near Robat, where 
‘Wwlent spates occur, and the rushing water 
so burnished the sides of the rocks that 
ey glisten in the sun like polished, varie- 
z ba marble, 

Y The sections so made show a.close mass 
, Dt fossils, which apparently were . once 
~ Oysters, centipedes, crabs, ete.” 

4 Townsend Rose. 
A Bmsledon Towers. Bursledon, Hants, 

=: November 21, 1921. . 


' POND LIFE AND: THE GREAT 
DROUGHT. 


[212.}—It was my privilege to spend a sum- 
mer holiday on high ground near some of the 
fretted combes that. give such charm to the 
ridges of the Exmoor Hills in beautiful, North 

evon. 


to places inaccessible in norma! seasons, 
when the rainfall averages 80 inches annually. 
The lover of desmids, diatoms, and other 
fresh-water ‘alge could approach the cen- 
tral part of the combe in comfort,. and 1t 
was refreshing to find a long deep gully (or 
goyle) full of crystal clear water, flowing 
freely to the thirsty fields-and woods below. 
For ‘hundreds of yards its bed and sides were 
cushioned with a wealth of bead moss or 
frog spawn plant (Batrachospermum monili- 
forme), from which all the pond-life enthu- 
siasts in the land might gather without fear 
of spoliation. 


i WEATHER AT TORQUAY IN OCTO- 
BER—-WEATHER FORECASTING. - 


ae (28}-Owing to the indisposition of the 
{oorough Meteorologist—Mr. Percy C. Steven- 
tod, FR. Met.Soc.—the October observations 
ie Torquay were not included in the usual 
.-,uoathly notes, and owing to my own illness 
yattey have been still further delayed. | 
he rainfall was only 0.84 in., being below 
the average of forty-five years by 3.12 in. 
{The greatest fall in twenty-four hours was on 
A he rd, when 0.23 in. fell. The number 
fot “rainy days ’’ was ten. The general dry- 
they of the Season is shown by the fact that 
‘AM total precipitation to October 31 was only 
“MAST in., the deficit being 11.55 in.. The 
k total sunshine was 173.9 hours, being 60.8 

ah ag ee average, the mean tem- 
7 te being 58.3° (maxi » 70.39 ; mini- 
clam, yaa (maximum, 70.5°; mini 
A s bas been decided to keep ‘‘ Simple 
hg Ber Forecasting ’’—a, copy of which has 
oy yee accepted by H.M, the King—on offer 
A oy - 6d., post free, during December (see 
“[SWvatisement in ‘Sale Column ’’). 
$ D. W. Horner, F.R.Met.Soc. 
ydenhurst, 47, Forest Road, 

Tunbridge Wells. 


stages of reproduction are shown, but ‘the 
material I collected was in the earlier stages, 
and as I gathered and preserved a good 
quantity, I should be pleased to dis ute 
m to any readers interested in fresh- 
water algæ on ;ment of postage. À 
j Per Fred Brokenshire: 
2, Rock Avenue, Barnstaple. 


BINSTEIN’S THEORY. 


[213.}—When I read Mr. Ellison’s letter (172) 
I nad already‘ written to Professor Einstein 
saying I wished to write something with refer- 
ence to Sections IX. and XX. in his book 
“The Theory of Relativity.” Before I did so, 
would he agree that. the first link in his chain 


said ‘‘ Yes,” then I would endeavour to show 
“that with a different test apparatus simul- 
taneous events to one body of reference would 
be also simultaneous to any other body of 
reference chosen.” Two or more suitable 
forms of test apparatus can be suggested. My 
objection to Section XX. is the same as Mr. 
Ellison’s. 

I was intensely gratified to find that Mr. 
Ellison had also selected Sections IX. and XX. 
as weak spots in Einstein’s book. 

We have known long ago that all things are 
apparenti relative. Yet there is a difference 
whether (1) A is approaching or leaving B or 
(2) B is approaching or leaving A. Modern 
physicists are agreed that the velocity C is a 
critical one for matter—vide Lodge on Elec- 
trous and Eddington’s “Space, Time, and 
Gravitation.” Suppose that the whole of the 
cosmos were moving at. say, C—100. In some 
great depth of ‘space let an ‘‘ Ideal Power ` 
give an eggshell a velocity of 200 m.p.s. in a 
direction opposite to the movement of the 
cosmos. Then relative to the eggshell the 
cosmos is moving at + 100. 

Would the eggshell make the cosmos dis- 
appear? Should it be objected that as the 
whole cosmos moves uniformly there is vo 
movement, this proposition can be put in 
another way. 

Take a source of light. A, and an observer at 
B. Whether A is approaching B, or B ap: 
proaching A, the observer would see precisely 
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| ANEW POLARISER OF LARGE FIELD. 
2} BLA small Nicol used by lamplight in 
l e manner described by Mr. Chapman Jones, 
i t answer well enough, but with daylight 
K i Also with a bundle of plates placed 
se ® mirror the polarised beam cannot, be 
T theo’ The devices brought lately before 
; the QC. remedy these defects. 

Edward M. Nelson. 


at have read with. interest the letter 
Xi i Chapman Jones. The use of a small 
so Rear the lamp isamidea I am familiar 
» d it fails, as he admits, with a low- 
obiective, A large polariser` is quite 
Tessa for low-power photomicrographs of 
„S&tious, such as I require. His sug- 
Sto to use a few slips of glass as a 
ipa gives very poor results, as with ten 
aa only 80 per cent. of the light is polarised, 
dark field cannot be obtained. Also, it is 

> er 


Re te oa 
a. 


onthe velocity of the ship. 
experiment on water in a bath. If the water 


travel in front of - it, roughly 


Bogs were comparatively dry, giving access 


In tthe mounted specimens I have seen, no 


‘instant. 


or argument was forged in Section IX.? If he 


the same phenomena. If A is approaching B 
—taking wave-lengths as one pnenomenon— 
the wave-lengths would be actually shortened, 
but if B were approaching A they would be 
only apparently shortened; and so on with 


all other phenomena. V. E. P. Nihil. 


(214.}—The observation of Mr. Hutchinson 
(letters 153, 200) of the waves accompanying 
a moving ship has no direct bearing on the 
velocity of free waves. The water is heaped 
up in front by the advancing ship, thus — 
iginating a system of waves, the apex of 
which necessarily moves with the ship; but 
the waves move out freely laterally from the 
ship with a velocity which depends only on . 
their sizé (assuming deep water), so that a ~ 
nearly straight ridge extends backward from 
each. side of the ship, at an angle dependmg 
It is easy to try the 


is touched with the end of a rod, e.g., the 
handle of a toothbrush, a ripple will spread 
out circularly at a moderate rate. . If the 
rod is then moved slowly and steadily along in 
a straight line, there will be no ripples. If 
the speed of the rod is increased to a 
certain amount, a system of ripples will 
circular in 
front, and tailing off at an angle of about 
45 deg., on each side of the direction of 
movement of the rod. If the speed of the 
rod is further increased, this system in front 
will | e smaller, and the angle mentioned 
will become less, as the forward speed of the 
rod increases relatively to the lateral velocity 
of the waves. The study of waves on water 
is an old one; there was am 80-page paper 
on the subject by J. Scott Russell in the 
1844 Report of the British Association, which 
Mr. Hutchinson might be able to see at some 
library. Observation and theory show that 
the velocity of a wave on deep water 1s 
definite, depending on its size. The nuni- 
mum velocity possible ig about nine inches 
per second, or rather more than half a mile 
an hour; a disturbing body moving slower 
than this produces no waves. a 
The velocity of sound in air is also definite, 
not depending on the length of the waves, but 
increasing somewhat when the sound is very 
loud, i.e., when the variatiom of density ın 
the waves, is very great. ‚When the jsource 
of sound is. in motion relatively to the air,. 
or other medium, the sound starting at any 


instant travels with the normal velocity from 


where thé source was at that - 
The fal! in pitch heard by anyone 
in a railway station as a whistling engme 
ses is due not to any change in the 
velocity of the sound, but to fewer waves 
reaching the observer in a given time; the 
frequency is variable, though the velocity 1s 
not. And this applies also to light emitted 
from a moving source. The velocity of light 
in vacoo is wndoubtedly constant, and the 


the place 


same for all frequencies. In air it is slightly 


less. In all three cases, namely water sur- 
face waves, sound in air, and light in any 
medium such as water, if the medium is in 
motion relatively to: the Source, and to the 
observer. it carries the waves with it, and so 
does vary the velocity relatively to the ob- 
server. For light this was proved by Fizeau s 
experiment. with water flowing in tubes, imn 
the middle of last. century: the velocity of 
th light was ‘however increased by only 0:434 
of the velocity of water flowing m the same 
direction, which result is in accordance with 
the special theory of relativity, using 
Lorentz’s equations. In the case of light 
travelling in vacuo, it was formerly thought 
that the “ether of space’? was a medium 
corresponding to the air and water in the 
other cases. But the Michelson-Morley ex- 
periment showed that. the velocity of light m 
their apparatus was unaffected by changes in 
the velocity of the apparatus through space, 
so that the “ether” does not appear to be 
such a medium. — K. Q. 


` 


THE PANTANEMONE. 


[215.]—This is illustrated in_“ Molesworth’s 
Pocket-book of Engineering Formule. He 
gives the following rule for effective horse- 
power :— 

HP, =/000002 D? V° 


224 


a 


where D = diameter of sail in feet and V = 
velocity of wind in miles per hour. The 
velocity of a “gentle breeze” is given as 
to Pee per peur, eat of a “‘ brisk gale ” 
veing ve times as fast. A “pleasant 

is 10 to 15 miles per hour. j B 
The mean hourly average velocities at Kew 
Observatory during the ten years from 1890— 
were as follows (in miles per hour) :— 
Jan., 8.0; Feb., 8.5; March, 8.5; April, 7.5; 
May, 7.5; June, 7.0; July, 7.0; Aug., 7.0; 
Sept., 6.0; Oot., 6.5; Nov., 7.0; Dec., 8.0. 
Glatton. 


THE PLUVISCOPE. 

[216.}—It is perfectly obvious that any 
person driving or controlli a power-pro- 
tao oe oe agent in incement weather 

, SXposed ‘both to grave risks and personal 
discomforts when the usual weather screens 
fail and can no longer be conveniently used 
owing to their visual transparency being 
rendered void by failing snow, rain, or mist 
gathering upon the surface. In order to over- 
come these difficulties and as a practical solu- 
tion of the trouble the Pluviscope has been 
constructed. This is a device whereby the 
forward perspective is transmitted to the 

_ vision of the individual driver or observer by 
the aid of the transmission effected with total 
reflecting planes. is device was conceived 
in the early part of 1915, but its deve.opment 
was unavoidably held over owing to the war. 
The Pluviscope is constructed in the form of 
an elongated, transversely-shaped rhomboid 
the end segments in thom boid form constitut,. 
mg an anchorage seating for the transverse or 
crosswise connecting segments, the ends of the 
rhomboid ‘being at a sufficient transverse dis- 
tance from each other to permit a sufficient 
transverse angle of observation, and the tota] 
collective height of the rhomboid to give a 
clear view of external objects in the upper- 
half section facing the observer. Attached to 
the outer extremities of the device in the 
centre of the rhomboid ends are pinions that 
are constructed to revolve in permanent 
. trunnions, so that the whole structure may be 
_ revolved when, required. The transverse con- 
necting segments, elongated and fitting into 
the end segments, with their several edges 
g m contact with each other upon and 
along their line of greater length, thus 
@ hermetically sealed hollow rhomboid 
chamber, two of the transverse Segments con- 
sisting of total reflecting planes internally fac- 
mg, an.ince.ined one being in the rear lower 
section and the other in the upper forward 
half-section, ‘but velatively parallel with each 
other, the back of each mirror being covered 
with a transverse connecting sheath that also 
holds the end segments in position. The other 
two cross-segmeniis consist of transparent 
planes, and are to protect the mirror planes. 
One of these transparent segments constitutes 
the weather-glass upon its external surface, 
and is situated under and beneath the inclina- 
taon of this segment, being in the most favour- 
able position to escape the weather conditions 
the other segment being placed near the 
_ observer in a protected position and relatively 
parallel with the weather plane. When the 
device is in practical operation for effective re- 
| flecting transmission the outer contour of the 
rhomboid effectually closes the weather port. 
The incident or entering perspective, after 
passing through the downward inclined face 
of the weather-glass. is then taken up by. the 
first mirror plane inclined to transmit the 
view on to the upper or second reflection, the 
second reflection passing the view over the 
first mirror through the other transparent seg- 
ment on to the vision of the observer, all ex- 
ternal objects appearing in their true posi- 
tions. When weather conditions are favour- 
able ithe mirror planes may be thrown out of 
action entirely by rotating the device ome- 
quarter of a revolution, and a direct vision 
obtained through the ‘transparent segment 
when the weather port becomes partiv open. 
both top and bottom; or if, in the event of 
mist gathering upon the weather-glass, the 
device is rotated one-half revolution, when 
the order of transmission is reversed, and the 
protected class becomes the weather-glass, 
and the weather-glass comes into a position 
near the observer, so as to enable the gathered 


į pensating anomalies. 
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| moisture to be easily removed, the several 


different positions, being checked by a locking 
arrangement. The aperture of the device 
when the weather port is entirely closed 
places the aperture of incidence outside from 
the centre waist-line of the rhomboid to the 
lower apex, and the aperture of observation 
from the waist-line to the upper apex upon 
the near side of observation. 
“* Terra-Aurora ” Optical Co. 
‘2a, enema See: Kentish Town, 


FIRES FOR HEALTH AND 
ECONOMY. 


~ [217.}—The season is now with us in which 
many thousands of gas fires will be used. 

Two main factors have to be taken into con- 
sideration. when one of these is placed in a 
room. Will proper ventilation be ensured? 
How can we get the most heating consistent 
with efficient discharge of the injurious pro- 
ducts of combustion? | 

At the request of a city gas department I 
have been carefully testing gas fires, and 
pass on to your readers the best way of 
arranging these. 

The sheet-iron back is a mistake, it wastes 
30 per cent. of the heat up the chimney, and 
blocks proper ventilation. It is found that 
the best position for the gas fire is six inches 
from the back of it to a line extending from 
jamb to jamb at front of fireplace. A flue, 
12 in. long, should rest on the vent at back 
of gas fira, and end just inside the front ver- 
tical line of chimney. With this arrangement 
it is not mecessary to vaporise water; no 
headaches and no of the lips and 
throat are experienced, and it is just as good 
from a health point of view as a coal fire, 
and much more convenient. 

In the latest modern gas fire radiant heat 
as well as that from convection is most 
economically dispersed, and a seven-burner 
one of this type has been found to have more 
than double the heating power of an ordinary 
ten-burner, which gives only radiant heat. 

If more gas fires were used instead of coal 
fires we should have clearer skies and a lower 


death rate. 
Leeds. F. W. Cory. 


REPLIES TO QUERIES. 


(251. —TIDES.—Solar tides are produced in 


GAS 


oxactly the same manner as lunar tides, except f 


that, owing to the Sun’s immense distance, 
they are rather less than half the height, and 
the small circles of mean level are much nearer 


the great circle of lowest water midway be- 


tween the summits. When the three bodies 
aro in line, or nearly so, the solar are super- 
imposed upon the lunar, and we have Spring 
tides. When at the quarters the direction of 
the Moon is at right angles to that of the 
Sun, each pair of tides detracts from the 
height of the other pair, and we have Neap 
tides. The lunar rise is, however, the only 
one observable, because the effect of the solar 
rise is only to diminish the lunar fall. 
Diurnal inequality is simply the difference in 
rise between two consecutive high waters, and 
its almost complete absence from the tides 
of the Channel was one of the facts that misled 
both Newton and Laplace, and caused later 
writers to describe them as extraordinarily 
simple. Strange as it may appear, their 
apparent simplicity is brought about by com- 
When the Moon is 
away from the Equator she produces two un- 
equal true tides in the day; not only near our 
shores, but also in the Great Southern Ocean. 
The derived waves sent us by these latter 
naturally take after their parents, and it so 
happens that a suitable speed for the depth 
of water in the Eastern Atlantic brines the 
greater of these derived waves to the Channel 
entrance to coalesce with the smaller true tide, 
and 12 hours later the lesser derived wave 
combines with the higher true tide, making 
the two local rises equal and annulling diurnal 
inequality. The higher true tide would, if 
unretarded, cross the Atlantic in four hours, 
but takes probably six or seven, and as the dis- 
tance from the Cape to the American coast is 
about the same as to the Channel, this enables 
the greater derived wave to meet the higher true 
tide, and so, unless where obstructed’ locally, 
diurnal inequality is increased. There will be 
much more retardation over the banks of 
Newfoundland than in the deeper water each 
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side of them. Then there are the soal 
“ Meteorological tides,’’ due to chan 

atmospheric pressure and the resulting wing 
but these have no periodicity like either t 
true or derived tides. Increase of atmo 
spheric pressure depresses the surface, which 
rises correspondingly when a fall in the bar 
meter indicates decreasing pressure’ A we 
terly wind, being against the movement of thé ` 
tidal wave, retards it and has a tendency tf- 
raise the level, whilst an easterly wind haf’. 
opposite effects, Winds also preduce lol” 
effects when blowing into or out of a hag” 
bour or on to a coast. The highest tide erd- 
recorded in the Thames was on January 18- 
1881. Whilst the “age of the tide” pot“ 
lated a large rise, other astronomical cond 

tions were not too favourable, the Moon bemg:: 
near Apogee and having very moderate df.: 
clination. The latter was, \however, some 13 
greater when the derived wave left the regig 
of the Cape to raise the level in the Nort -. 
Sea. The extra rise was caused by a hear. 
N.E. gale driving the North Sea water ina -+ 
the Thames and bottling it up there at high... 
water, delaying the commencement of the. 
ebb, whilst the level was ‘being raised by th. 
fresh-water current swollen by winter ning. 
As the gale was accompanied by a -heavy fall .. 
of snow there was doubtless low atmosphen§... 
pressure as a contributory cause, to the exten : 
of 1 or lft. The “ age- of the tide” if. 
usually defined as the-number of days afta. 
F. and C. of the greatest rise, and used t.. 
be explained as the cumulative effect off 
“vibrations,” in somewhat the same way a$ . 
summer heat increases after the longest day - 
This explanation is obviously worse than ua | 
less when the highest tide precedes F. or C$ - 
and so is probably wrong in all cases,’ Oug - 
explanation is more~ rational. The highel - 
tide is always under the Moon at F, or Gig, 
the open ocean, and is highest of all if ù` 
Moon happens to. be in Perigee. * Now, a pla 
in the Tropics will have a higher tide tw 
days .before F. or-C. if the Moon is over Ñ T 
than when the tide is highest under the Mom: 
and the place 800 or 900 miles N. or S. of Kerf -: 
because along a meridian under the Moon thg :: 
height decreases gradually until at 3,780 mild : 
from her there is no rise—being on the cir 
of mean level. Albany Island, in Lat. 11° 83): 
is a practical proof of this explanation ang :: 
the theory generally. The true tide isä: 
“ forced” wave which has the continuous. 
pressure of the tide-generating force behind it}: 
to make it. keep pace with the Moon. Thet: 
derived tide is a “free” wave with only is: 
initial velocity to keep it going, but in deep]-. 
water it can travel enormous distances at grest} -. 
speed, because it is only the “wave form"|. 
that is propagated. J. F. Ruthven. 


(256.] — PRIMUS BURNERS. -- If tt 
Primus burner referred to in the questiót 
is the familiar parafin “ roarer” frequently ` 
used by plumbers, and by painters for bum- f~: 
ing off old work, I suggest heating “the tube[- 
to redness and then throwing into cold wate]: 
I have many times succeeded in clearing baat] - 
clogged tubes by this method, although it fails į - 
now and then. Repeat the treatment several 
times if necded before giving up. ; 

Jointer. f 

[261..-REGULATOR CLOCK.—As my nde] ° 
on the Armagh transit clock in my reply tf ` 
this has brought me several inquiries irom f: 
persons interested in horology, may I add © 
this clock stands in the transit-room bes 
the piers of the transit, and is in no Wey}. 
protected from nant of temporature. oe D 
ing the period while I have been here wèy. 
temperature in the transit-room has been & 4 
high as 70° F. and as low as 28°. I bp : 
noticed no change in the rate of the clook. "9. 
has a glass jar mercurial pendulum, with nF 
barometer tubes attached to the pendulum © 
to compensate the barometric error. 1% f. 
case is air-and-dust-tight. Mr, E. M. Nene 
must have had a poor lot of regulators 
deal with. A clock which will gain two 
minutes in a week as the result of a fall 
15° in temperature has no right to the name j 
of regulator. Any old grandfather clo | 
with a common recoil escapement will do 8.1 
well as that. Much depends on the maker | 
and design of the clock. ` It.is surprising 20¥ 
cleverly some makers contrive to do E 
wrong which can just as {easily be dove t 
right. And the difference, for example, be i i 
tween a “dead” and a “half-dead ” escape | 
mept is one of a thousandth of an inch or 
less. Yet it makes all the difference betweet 
compensating the escapement error and leat 
ing it uncompensated. Again, the quator 
whether the tooth of the ’scape-wheel drops 
near the»corner of the pallet or some disan® 
up, the dead) fate is óf the utmost importa . 
to the exact performance of a dead-beat clook- 
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‘feb how many makers are there who pay any 
: tion to that point? With clocks, as with 
“pecoped one must be familiar with some 
-eally excellent ones before one can judge 
*fhat to expect from them. There is no doubt 
‘4 lot of rubbish on the market in the one 
.gse ae in the other. But we ought not to 
sonsider the rubbish in judging what either 
-clock or a telescope ought to do and can-do. 
ə expression “ half-dead ”’ only means ‘ not 
hite dead.” It certainly does not mean that 
e is half as much recoil as in an ordinary 
or escapement. Has Mr. Nelson ever read 
rd Grimthorpe’s classical book, “ Clocks, 
es and Bells”? If not, he should do 
- It is the authority on the subject. 
! Wm. F. A. Ellison. 


 $261.1-REGULATOR CLOCKS.—The main 
iference between a Graham and a gravity 
ecapement seems to be that in the Graham 
“pe escape takes place when the pendulum is 
hear the bottom of its swing—i.e., is moving 


f fly, while tho escape in the gravity is 
When it is nearly at the end of its swing—i.e., 


“then the pendulum has nearly stopped—and 
-B at its most sensitive point. Gravity clock- 
“pakers are aware of this objection, and try to 
mi round it by making the pendulum vibrate 
"rough a large arc. ‘Therefore, after the 
‘poape the pendulum has a good bit still to 
* ise is, Of course, makes no difference in 
ype power, because that, which is absorbed by 
“fe rise after tho escape, is given back by 


ine fall. One of my Graham’s escapes at halt 
ty degree, the other at one degree. With that 


‘<foaping at half 


airhe $ a degrec, if th ws 
: eight is doubled, 3 e driving 


there is very little increase 
“th the arc; but with that escaping at one 
‘fegree the difference is large. The barome- 
-ical error may be as much as one second in 
-hree days, but, in addition to this, I feel sure 
¿faat there is a hygrometrie error, owing to 
it fhe effect of damp on the pallets. 

Edward M. Nelson. 


-| 279.) — OCCULTATION OF STAR BY 
OON.—It is more than likely that no other 


P f a ninth magnitude star, and in any case 
„te time would be of no use to the querist 
. {unless | e observer happened to be within a 
pew miles of his station. Nor is it possible 
as to compute rigorously the time of disappear- 
n (Skee, for the latitude and longitude of the 
y lo erver is not given, and hence the identifi- 
„ı @tion of the star is not possible. But the 
y Teason why the disappearance was not scen 
zhi quite certain, for if the star was within 30” 
gia Moon’s limb when Mr. Blair went for 
ps $in. it must have disappeared about one 
‘| mMaute later, unless the occultation were a 
Thus the star would have dis- 


3 


7; 8ranng one, 


Ret : 
f a before the 3-in. was meonehe inip 


, %5. —-REMOVING FUR FROM COPPER 
af SEITLE.—If the inquirer lives in an indus- 
a {trial district, let him procure in a Poison 
sop bottled bb. of hydrochloric acid. Pour a little 
-kof the acid into the kettle. and when the 
ng subsides let him add more, until the 
“i is clean. Empty kettle and fill with 
_ {Sean water, to which is added a piece of 
‘oar Fe the size of a walnut. Bring 
i e boil and rinse clean. Laggan. 


| BL- TAR AND ASHES FLOOR. — The 
eal ee which should be of 1-in. mesh, 
T nir fixed to the building in such a 
e at the rats cannot gnaw a hole at the 
Vie Yor of the building with the earth. or 
| pareen, the door and the sill or the posts. 
a 6 in. of clinkers or ashes and get the 
the on top. Ram down level and firm; 
jy eo get a pot full ot tae boiling where there 
and get « ; 
buh cea bey get any old broom or 
f 
| 
I 
i 
i 


pr 


i no risk of fire, 
the surface until it is 
eer ys then sprinkle with fine ashes or sand 
This will or beat with the back of a shovel. 
‘Wil not prove a man-trap in hot weather. 
Laggan. 


should’ Koz AND ASHES FLOOR.—I 

that ave added to my reply on page 214 

aes > quantities specified should cover 

tion by ete feet, allowing for compres- 
y rolling, Cosmo. 
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| a ACHINA CUP.—Grind it in with the 
a ot an emery or carborundum grinding 


j David J. Smith. 


| r 

; 25.}-STAIN IN BASIN.—Remove with 

: lc, for address see Building News, or ls. 
mat ironmonger’s. Do not let it touch 
„tor any long period. 


David J. Smith. 


nail- DEPOSIT IN ` KETTLE. — See 
astiro est Week's “ E.M.,” No. 285. If a 


etle, the fur can be removed by 


es a 


heating almost red-hot, when it will split off. 
If carefully done, the kettle will not craok. 
| David J. Smith. 
(298.J—HOT WATER TO SINK.~I think 
your idea would work, to sqme extent, if the 
attachments to tank are kept well apart in a 
vertical plane. The upper pipe should rise 
all the way from fire, so that bubbles will 


tend to move towards the tap. It would be 


better to put tank at side of sink, so that 
the lower pipe also rises towards the fire. 
In an experiment with ‘such an arrangement 
with a view to steam boiler design the circula- 
tion with a hot fire was not sufficient to pre- 
vent the bend getting red-hot. (In this case 
the ends were at very, slightly differing 
heights on the tank, and the upper one was 
above water-level.) The bubbles for some rea- 
son preferred to kick back towards the water. 
On partially closing the drowned opening 
with a plug circulation became rapid, steam 
and water poured from the top tube, and the 
red-hot part cooled down. If your heat is 
insufficient to produce steam bubbles a slight 
contraction of the entry to the lower half of 
the pipe will improve it. If not, it would 
be a disadvantage. Glatton. 


[298.)—-HOT WATER TO SINK.—The 
method you propose would not answer. 
small independent boiler, standing by the side 
of the range and supplying a hot-water cylin- 
der placed above it, would be the best method, 
and not very expensive. The cheapest way 
would be to place a welded-up boot boiler 
behind the present range, connecting this also 
to a hot-water cylinder in the usual way, but 
it is not a very efficient method. The boiler 
could, if desired, be fitted at the side in place 
of the iron jamb. The hot-water cylinder can 
be on the floor above and serve to heat a 
linen closet, or in the roof, but it must be 
connected to tho cold-water tank wherever it 
is, and an expansion pipe carried up above 
level of cold tank. David J. Smith. 


{300.}-WHITE PILOT.—The ribbed cone 
is a necessity to get a good flame, and if you 
replace this and reduce the size of your jet, 
the flame should be correct. en the’ jet is 
the correct size the mixture will not burn 
unless it is well: baffled, and this is what the 
ribbed cone does. There is no fixed size for 


jet on the old models; it was reamered out to. 


about 24 B.W.G., and then hammered up to 
give the correct flame. The later models had 
a needle on the end of adjusting screw, which 
regulated the size of hole, as the needle was 
arallel and fitted it exactly, the gas leaving 
y a tapered flat filed down. | 
needle. -David J. Smith. 
(301. —FOOT BELLOWS.—Not worth con- 
sideration, as you could not make these nearly 
as cheaply as you could buy. them, or as efh- 
cient. Look up Fletcher Russell or other 
makers’ lists, and you will find them at all 
prices. David J. Smith. 


[302.1 — PROTECTION FROM LIGHT- 
NING.—An electric spark which has already 
leaped a gap of a mile or more from cloud 
to earth will have no difficulty in negotiating 
half-an-inch of rubber. The voltage of a 
lightning flash is so high that I doubt if any 
insulation which human hands could construct 
would be able to keep it in. ; 

Wm. F. A. Ellison. 


(303.--SIX-INCH MIRROR.—My advice is 
to re-grind the 6-in. mirror to solar focus 
of 54in., as originally intended. It is now 
27 in., which is much too short for several 
reasons, one being that achromatic eyepieces 
would be better than the ordinary sort. Then 
the initial magnification would be less, leav- 
ing more for the eyepiece. To increase the 
focus, have the mirror down with face up. Use 
a longish stroke until near desired focus: then 
shorten to two-thirds, as in polishing. Seeing 
that the disc for mirror is 1 in. thick and of 
Chance’s speculum glass, there will be plenty 
of thickness left after mirror 1s meee 

pec. 


[303.|—-SIX-INCH MIRROR.—A mirror of 
this sizo with a focal length of 27in. would 
not be suitable for a Newtonian telescope. 
This proportion was common in Gregorians. 
A focal length of 54in. would be much better 
and much easier to parabolise. The best 
course to pursue will be to flatten the centre 
of the tool and the outer part of the mirror 
until they are nearly of the proper radius 
(108 in.), and then grind them together until 
all inequalities are removed. Two small tools 
will be needed, one for the mirror and tne 
other for the tool. These tools may be made 
from two circular pieces of glass. 2in. in 
diameter. 
and water in cross-strokes in all directions 
from edge to edge across the centre of the 


e side off tained by attaching 


One is worked with flour emery. 
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tool. The other is worked round the outer 

part of the mirror, in rings or hypocycloids, 

leaving the centre comparatively untouched. 
Ipswich. A. Woolsey Blacklock, M.D. 


[303.1—-SIX-INCH MIRROR.—A mirror of. 
1/4 or f/5 is of little use visually. It would. 
need to have a Hat so large that a consider- 
able part of its surface would be stopped out. 
‘here is no dilliculty about retracing your 
steps and increasing the focal length again. 
All you need do ıs to turn the arrangement. 
of mirror and tool upside down, putting the 
tool on top and mirror below. Increase the 
focus to 48 in., and it will do very nicely. 
You would find it very difficult to figure a 
very deep curve like £74 or f/5. About //8. 
is the easiest. When you get beyond f/10 it 
gets difficult again for the opposite reason. 

Wm. F. A. Elison. 

(304.)—MULE SPINNING.—I presume you 
mean ieather driving beits. If so, do not use 
resin, as it spoils the belts in time if used 
raw. A little fish oil rubbed on face of belt 
occasionally keeps it supple and ensures a 
good grip. There is also a preparation sold 
called ‘Cling Surface, which gives good 
results and is not harmful. Belt syrups or 
dressings have been given hundreds of times 
in ‘back numbers of the ‘‘E.M.,” but if belts 
are kept supple by occasional applications of 
fish oil, such as crude cod liver o1! mixed with 
tallow, appiied sparingly to belt surfaces, 
you will get best results. If it is simply a 
case of getting grip and to h——! with the 
belts, cod liver oil with a little powdered. 
resin wilt do the job. David J. Smith. 

[306..—EGGS.—There are several other 
ways. Here are five :—(1) Rub the shells with 
butter. Will keep them for months. (2) Apply 
a solution of gum arabic to the shells with a. 
brush; or immerse the eggs therein, and after- 
wards pack them in dry charcoal dust. (3) 
Steep them in sweet oil. Will keep them for 
a year. (4) Boil them for a minute. Will 
keep them for a month. (5) Rub fhe shelle- 
with vaseline and pack them in bfan. 

Cosmo. 


EL ites a 
QUERIES. 


{307.—_ELECTRICALLY-HEATED PAD.— 
Will some reader inform me how to make a 
pad for applying heat to the body, using a 
current of 240 volts? I believe a pad of this. 
kind used to be sold and a uniform heat ob- 

by a plug to the electrio 
light circuit.—R. N. P. 


(308.1 — “PEERLESS” CYLINDERS. — 
A number of ‘‘ Peerless” cylinders I havo 
handled had scores filled in with a white 
metal. Can Col. D. J. Smith say what is 
the method of applying? An ex-ofhesr sta- 


e 


| tioned in France has seen quantities done this 


way, but could give 
One Interested. 

(309. — MINOR PLANETS. — Would Mr. 
Hollis kindly supply:mo with the most recent 
elements of (1) Eros, (2) Mars? Also, any in- 
formation concerning the minor planet 887 
Alinda (discovered four years ago by Prof. 
Wolf), and, if possible, approximate elements, 
would be much appreciated.—W. A. Barclay. 

(310. — HARMONIUM. — Can any reader: 
say how I can make the sound of my Ameri- 
can harmonium softer? I have tried by put- 
ting a weak spring under the reservoir, but 
find I have not enough wind to sound the 
bass notes. The room it is in is fairly small, 
and the notes sound very indistinct.—A. A. B. 

(311.1-—GRAVITY ESCAPEMENT.—Kindly 
give correct distance of lifting pins from 
centre of ‘scape wheel arbor for 4” double 
three-legged gravity, pendulum, bob 1 cwt.— 
Tempus. 


{312.1—BALL-COCK LEVER.—I should be 
glad to know whether there is a reliable sub- 
stitute for the hollow metal ball on above. 
The weak point about this is that, owing to 
corrosion or otherwise, more or less water 
sometimes leaks into the ball, and thereby 
diminishes its buoyancy and consequently its. 
effectiveness. Would something of the nature 
of cork do instead, or that very light material 
—I forget its name—with which some life-belts 
are filled ?—X. 


(313.J—NUMERICAL APERTURE OF OB- 
JECTIVE.—Would Mr. Nelson kindly inform 
me what the N.A. of Powell and Lealand’s. 
th oil immersion objective was considered to 
be? This objective is probably twenty or 
more years old.—J. W. Williams, Bewdley, 


me no information.— 


' Worcs. 


[314.}—COMPOSITION | MILL GRINDING 
STONES)—\ill. some reader tell me the solv 
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tion or cement used in the making of com- 
position mill grinding stones, as used for 
-corn grinding, and if pressure is necessary ?— 
C. B. Stevens. : 


(315. REGULATOR CLOCK.—(1) What is 
the best way to compare a regulator clock 
with a marine chronometer beating 4 seconds, 
or a watch beating 18,000 per minute? (2) 
Ilow to take the exact time from the Post 
‘Offico signal at 10 a.m.? (3)-The best way of 
reckoning the rate of regulator clock or 
chronometer over a given period ?—Tempus 
Exactum. l 


1316., — MICRO. CONDENSER. — Will any 
microscopical worker kindly say if it is pos- 
sible for a condenser to yield an image per- 
fectly free from colour fringe on ‘“‘ critical. 
illumination ”? I have recently tried an apla- 
natio oil-immersion condenser of N.A. 1.40 
‘made by a Continental firm, but cannot get 
vid of a fringe of colour round the image of 
‘the lamp flame (edgeways on). This fringe is 
red when racked within the focus and blue 
when without. The objective used was a 
fluorite 1/6 of N.A.0.82. The condenser, in 
this case, used dry, would apparently be work- 
‘ng at about 1.0. The iris was closed until I 
had a 2/3 cone of illumination. as seen with 
ai ayopioce removed (according to Spitta). 
uy. Ss. - l l 


(317. WARNING BELL.—It is desired to 


fit an electric bell in the back room of a} 


shop to give warning when customers enter 
the front shop. The idea is to have the bell 
wired to a contact under the floor boards, 
so that when anyone walks into the shop 
their weight on the boards would complete 
the circuit and ring the bell. Would any elec- 
trical reader please oblige with details and a 
sketch, if practicable ?—Scotia. 


[318..—MAGNETIC FORCE.—Is there any 
‘substance impervious to lines of force from a 
magnetic field, so that, if it is interposed be- 
tween a compass needle and a magnet, it will 
totally screen the former from the magnetic 
influence of the latter? Would a sheet of 
“t Bull’s Metal (No. ITII.),”’ claimed to pe 
“‘absolutely non-magnetic,” or, say, bismuth, 
‘antimony or other ‘‘dia-magnetic’’ substance, 
ate the desired condition?—Angus E. 

ord. 


[319.] ~- OBSERVATIONAL ASTRONOMY. 
— Would some reader suggest a course of. 
study in Observational Astronomy to a begin- 
ner whose means are, at present, limited to u 
'5” semi-cquatorial reflector? 
like, in particular, a short list of celestial 
‘objects which can be seen by the _ limited 
power of the instrument at his disposal. Some 
of the principal objects of the Moon have 
‘already been seen and identified.—Hornsea. 


(320.}—-MOTTLING STEEL—I have tried 
mercuric chloride, and it was satisfactory until 
~vashed, to oil, when it all came off or turned 
to red rust in the night. The method used 
‘was:—Dissolve mercuric chloride in water, 
apply with sponge by dabbing, wash off with 
warm. water, and apply olive oil. The above 
‘was well known to the old instrument-makers. 
‘Perhaps some reader can help me.—S. Davis. 


21.}— LINSEED OIL ON CEMENT 
FLOOR.—A friend has a kitchen floor laid 
‘down in “ Nuwood,” which, I understand, 
as like cement. Wishing to have it polished, 


° 


a 


she applied to the man who laid it, and to: 


‘her horror he flooded it with linseed oil! She 
writes that it will neither dry nor sink in, 
and tho kitchen cannot be used. What can 
“be done, please? I have suggested adding 
‘caustic potash. to change the oil to soft 
‘soap, if a small quantity shaken in a bottle 
-saponifies. If it does it can then be washed 
off. I suppose, But if it does not, what then? 
—Glatton. 


(322.|— STEREOSCOPIC MOVING PIC- 


“TURES.—In Tue Excusas Mecuanic for Sep- |, 
tember 3, 1920, page 72, it is stated that the] 


Invention of stereoscopic moving pictures has 
been made in Paris, which does not necessi- 
tate any alterations in the projector. I would 
like to know whether any of vour numerous 
readers could furnish some particulars of this 
invention, especially as to the principle it is 
founded on, since it is evident that the method 
of Wheatston stereoscope is not applicable to 
the sereen pictures._-John Boris, 42, Mulwarry 
Street, Goulburn, N.S.W., Australia, 


[323.]—BAROMETER.—I have a Sheraton 
barometer which in transit here has lost all 
the mercury. Glass siphon tube and weights 
are intact. I have plenty of mercury. How 
can I fill the glass tube. securing a perfect 
Torrioellian vacuum? My difficulty is the up- 
ward bend in the glass tube that contains the 


+ 
— 


Inquirer would] 


/ 
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mercury surface on which rests the glass weight 
which works the hand indicator. I shall be glad 
if any of your readers can instruct me how to 
overcome the difficulty of inserting the hot mer- 
cury round the bend into the tube proper.— 
Yomrof. 


(324. | —MENSURATION.—I shall be glad if 
Mr. S. E. Percival, or some other kind reader, 
will inform me if.the solid bounded by eight 
similar regular hexagons and six squares (which 
appears to be an intermediate form between 
the cube and the octahedron) is the same figure 
as the *‘ tetrakaidecagon’”’ mentioned in Hin- 
ton’s “ Fourth Dimension,’ and whether repe- 
titions of the same solid will completely fill out 
space.—T. H. Neal. 


[325.)—-HEATING HOT-AIR BATH BY 
ELECTRICITY.—I am making a portable, or 
folding, hot-air bath cabinet. Size approxi- 
mately: Height, 4 ft.; depth, 3 ft.; width, 
2 ft. 3 ins. `I wish to obtain the heat by the 
use of electric radiator lamps instead of the 
usual spirit. Can any reader kindly advise 
as to number of such lamps (200 volts, 5 amp.) 
as would be required for the purpose, and the 
degrees of heat desirable for case of chronic 
urie-acid troubles—gout, rheumatism, neuritis, 
gouty eczema, ete., caused bv the fact that at 
this altitude—5,700 ft.—the skin hardly functions 
for about eight (or the dry) months of the year. 
—F, 7.. Denver, Transvaal. 


on ( ] C aa 
ANSWERS TO CORRESPONDENTS. 


The following are the initials, ete., of letters to 
hand up to Tuesday, 3 p.m., November 29, and un- 
acknowledged ‘elsewhere :— 


C. CARUS ` WILSON—Microscopical Society of Vic- 
torian—H. N.—T. Tamblyn Watts—Septuagenarian 
Clockmaker—F. J. W.—T. H. Neal—F. G. Ansell— 
Yomrof. 

J. P.—No. 

MERTON.—Thanks, no. 

SEEKER.—We can offer no suggestions. 

'T. R.-S.—One-inch mesh; best twine. 


C. E.—We suppose the jack has a worm working a 
toothed wheel? What is the “complication ”? 


F. H. W.—Not always; and in the present state of 
public morals we think the publication was most 
undesirable. 


BERNARD LONG.—A gallon of distilled water at 60 
deg. Fah. will take up 8} oz. of alum or 2 ib. 
of sulphate of copper. 


R. Tracey.—The tulip is so called from the Persian 
thoulyb, a turban, so called im Persia from the 
flower’s resemblance to a turban. 


TYBURNIA—'t The Guide of Ireland,” see Ossian’s 
= Temors,” iv., was Ul Erin, a star supposed to 
govern the destinies of that island. 


CANEMUS.—We cannot invite opinions from readers 
of the respective merits of apparatus supplied by 
aifferent makers, for obvious reasons. 


A. H. A—We have no space just now for meta- 
physics, You might get and read the first volume 
of Herbert Spencer's ‘‘ First Principles.” 


E. G. L.—Not much. We prefer the Genoese 
macaroni ourselves. It is made from a harder 
wheat, and is not so apt to boil pasty. 


GLOCCESTER.—The Suez Canal is about 31 ft. deep 
and 121 ft. bed width. The Kiel Canal has a 
depth of 29 ft., and the Panama Canal of 41 ft. 


WHITE ZINC OINTMENT.—"Lake of oxide of zine 1 
dracnin, 1 oz. of good hog’s lard, and tub 
thoroughly together on a glass or marble slab. 


T. L. L.—Spread a thin layer of gypsum over the 
stable floor; it will prevent the smell and add to 
rather than decrease the manure value of the dung. 


A. SKINNER.—-Topsy-turvy had no connection with 
the slave girl in * Uncle Tom's Cabin,’ but is 
derived from the Saxon top-sid down-wee—top side 
turn way down. See Shakespeare’s ‘‘ Henry IV.,’’ 
First part, iv. 1. 


Jos.—Grind up a little litharge and red lead in 
turps and well thin with Japan gold size. 
Thoroughly cleanse the brass from grease, etc., 
aud give it a coat of the above, and we think it 
will take the paint all right then. 


WIND Eac.—The superstition that a wind egg was 
impregnated, like the Thracian mares, by the 
wind is no more correct than Dr. John- 
son’s notion that the wind egg was devoid_ of the 
principle of lifes The want of shell is that the 
hen was winded or fluttered after impregnation. 


W. J. R.—We cannot invite a discussion on the 
evident bad times with some of the co-operative 
societies, but it is quite true, as you say, that 
in many cases they sell dearer and, worse than 
some of the great limited companies. The reason 
why would doubtless account for their decreasing 
prosperity. 


SMALL HOLDER.—We generally reckon the weight of 
hay at about 1 ewt. to the cubic yard. As the 
hay sets solidly in the stack it will probably 
weigh a little more. Good pasture land will 


< 


gencrally yield from 2} to 2} tons of hay per 


nere in a favourable season. One ton and a-half is 
ta fair average. 


Dec. 2, 1921. 
RECTOR.—T: ; 
to, viz., So gnawed the viper the corroding il 
doubtless Was inspired by ZEsop’s story of 


iper w found a file and, 1 
viper who foune e d PS bite R batt 


ie line ín Beattie’s ** Minstrel” you reig 


ey 


Ri 


under the delusid 


that it was good food, J di 
file protested that it was its province to b a 
others, and not to be bitten. ee 
SIAN j i axes ot thd _.. 
MANCUNIAN.—Let the major and minor A@xés OF tag -.. 
intended ellipse be marked off on two lines biset j 
ing ‘each other at right angles. The thread oe 
to draw the ellipse must be equal in length f 
the major axis, and the distance Of each pig 
from either extremity of the minor axis must b or: 
equal to half the major axis, OF the thread. 7 
p a P 46 Y Ai K 214 
HOOKEY WALKER.—The origin of the taunt * Hooke 
Walker” was John Walker, an outdoor clerk a$; «: 
a Cheapside office, whose eagle nose and the diz i 
of his work to look after the workmen end rg 
port their delinquencies to the employers die ia 
‘dowr on him the ill-will of the men and prote- 
from them that his reports were unreliable, DB: 3 
frm had to abolish the office, but / Hook: an 
Walker ” still means a tale not to be trusted. i 
se i : busines ayni 
PRINCIPAL.—A school is not a trade or in 
ried on for gain—at least not for the purposes o m 
the Unemployment Insurance Act. _ Mr. Ja i 
Roche gave this decision last month in cases wien 
the Ministry of Lanour had tried to force sew l 
schoolmasters to insure their domestic sermisg =- 
Even in the case of private schools, said his lore z 
ship, the commercial element was not sufferent) | 
resent to convert them into businesses WRO i 
the meaning of the Act. si 
i ee | 2 
USEFUL AND SCIENTIFIC NOTES}. 
Ox-gall Preparations.—Mr, R. H. Par, 3 
35. Channel Road, Fairfield, Liverpool, has A 
patented a concentrated preparation, of ag 
gall for addition to ruling mks and book \ 


binders’ colours made by 
mixture of ox-gall and a salt such ag mg 
nesium. sulphate, sodium sulphate, 
chloride. 

of the 


before the members 


i i z = «6 ei 
Metallurgical Society last: eee hee 
OSION,” J. Newton Fiend s i 
Corrosion, Mr. J, Ne ee. nen 
did not rust m perfectly dry air, 


of iron had been kept | im dry air for abo 
nine years, and it had been ; 
was no sign of rust. Iron did not rust » 
perfectly air-free water, and it was knows 
that metal had,been kept tor 
in steam without the slightest 


forming: 
Resinous Compounds.—Mr. E. A. Muskett, 


13, River View, Chase Side, Enfield, Midde- 


evaporaténg a 
or sodit 


found there 


several monins 


trace of rusti 


A 


s) 
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When Iron. Will Not Busk neo u DA 


Ih 


t 


i 
[ 
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sex, has patented a substitute for shellac i; 
consisting of spirit: copal, preferably mS v. 
or Macassar copal, with 6-8 per cent. o a n 
acid, preferably in the form ol Aus a a 
oleine; ĉandelilla wax. resin, and dyes èf, 


ations of different panee 
of shellac. The materials are melted al 
stirred together for two hours in a stean 
jacketed vessel, avd then poured ie 
passed between rollers, which mşy 
indented to form “buttons.” The 

may be cooled. 


Oil Shale in Palestine.—On the s 


added to give imit 


tA 


tween Jerusalem and the vicinity O 
Musa, is found a peculiar stone. the 
which is abundant, is commonly used by, 
local people in making souvents. 
matter of common knowledge _ 
Bedouins have used this stone 10r 
years as fuel, and it is reported that ae 
the war àt was so used by the Germans ia 
said that the latter also extracted oil | 
it. The stone ig called Dead Sea stone in 
Stinkstem. In the Yarmouk \ alley i 
nornthem: Palestine are also foun vas 
quantities of an oil-impregnated shale. 


ihat the 
seven 


Joining Mica.—A process for Jom 
patented. by P: B; Crossley, 6. Chow l 
Mansions, Calcutta, consists ™ lein 
the parts to be joined into contact, apply 
a mica-solvent, and subjecting the 
heat, amd if necessary to slight 
Suitable solvents are vitreous miatell ; 
glasses, to which may be added 0M 6 
cobalt, lead or cther metals, or bore 
borates, or boro-silicates in order tO 0 
the melting-point of the solvent to ' 
g00°°C. The process may also be wel 
sealing the edges of laminated mica $ 
and, with the use of borax as a, Me to 
joining mica to metal. It 1s applica) ; 
the mamvfacture of ‘windows, winds als. 
lamp glasses, bottles, tumblers, battery . 
ete The process be may also anp 
for welding ‘glass. 


The stone. | 


taos?) 


ining WA 


a 


hores of 
the Dead Sea and west of that sé, H 
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a 
. A SIMPLE FORM OF BIOSCOPE. 


By Owen LINLEY. 


a 
iy. l 
— The machine shown here is a Continen- 
tal model of the ‘‘home’’ type, and is 
‘twather ingenious and simple, and would 
‘\therefore be suitable for an amateur to 
nstauct, as much of the work of an 
:sordinary machine is cut out. This machine 
r was made in quantities, and the parts of 
» tthe gate were produced by stamping, but 
iin the description of this it will be seen 
that these can be made out of sheet metal 


tend with ordinary tools. 
mader, who may wish to construct one of 
'sthese machines, has a lathe with any kind 
at whieel-cutting appliance. he should have 
tno difficulty in undertaking it. 

a The action shown here for producing the 


as the “dog” 
smple to make. 
general use up to some years ago, when it 
Miwas-superseded by what is known as the 


type, and is very 


1 “Maltese Cross ”’ 


i 
y A 


| type. This is more 
4 efetive, and especially in the case of 
K: public exhibitions where the front focus is 
It is, however, difficult to 
®, and requires great accuracy. The 
s} lens shown here is the one supplied with 
F machine, which was therefore designed 
-of to suit it. Of course, the reader would 
have to procure a lens, and if one has to 
bought, care must be taken to see that 
1638 suitable as regards the back and front 
focus. If a lens is bought from a dealer, 
l Ibis best to describe what front focus or 
4 length from the machine to the screen is 
| available, as this will largely govern the 
; Ste of the picture on the screen. Any- 
, Mung over six feet can only be properly 
$ ted by an arc lamp. A lens would 
| Sst from about twenty-five shillings to 
| ; -five shillings and an unmounted con- 
4 Genser about eight shillings- 
It should bé noted that the assembly 
wmgs, Figs. 1, 2, 3, and 4, do not 
show all the parts, and the reason for this 
_ 8 that many of these are superimposed 
, Me over the other, and, therefore, the 
; 
i 


wings would be difficult to under-| sprocket through the pins B, and so down 


In fact; if the 


mittent movement of the film is 


It was practically in 


GENERAL DESCRIPTION OF THE MACHINE. 
For the benefit of those readers who may 
not be familiar with the bioscope, as the 
various parts are described here and 


~ 


=h || | 
|! l 


ie r) | Ban 
a 
ao 
ae aan |e 


FIG. 2. 


oO 


named their objects wili be explained. 
Fig. 1 shows a side view of the machine 
with the film in position. This film is 
shown by the heavy dotted line, and it will 
be seen that it comes from the top spool, 


W * 20 TEETH 


| ene „y 


iL | 


QUMAR 


through the guide pins A. under the top 


stand. These parts are all shown in the] to the gate C. The lever that carries the 


woe fi 
eters apply to 


which’ will follow: The] guard roller is provided with a spring 
all the first four figures. which ‘holds the former on to the sprocket, 


and also off, as shown by the dotted lines, 
when threading the film into the machine, 
and the same applies to the bottom 
sprocket. The cover of the gate being 
opened, the film is laid therein and then 
carried under the dog D rollers, over the 
bottom sprocket, and thence to the lower 
or take-up spool. This spool is driven by 
a small ‘round belt, which runs from. the 
groove at the side of the lower chain wheel 
and on to the pulley shown in Fig. 4. On 
the spindle that carries the lower sprocket 
is a gear of 80 teeth E, and this meshes 
with the pinion F, Fig. 2, of 16 teeth, so 
that the ratio is five to one. 

On this spindle is a cam G, and on this 
cam presses the roller H, on the end of 
the lever I, which carries the dog D. Each | 
revolution of the cam causes the dog to 
oscillate, as shown by the solid and dotted 
lines, and this period of oscillation coin- 
cides with each picture as it passes the 
opening in the gate. By this means the 
picture is caused to. stop for a short period ` 
of time, and then the next picture comes 
opposite the opening. If it were not for 


FIG. 4. 


the action of the dog or some similar con- 
trivance the film would pass at-an even 
speed past the opening, and the desired 


effect would not be produced on the screen. 


The shutter is so arranged that it cuts 
the light off the screen during the time 
that the pictures are passing the opening 
in the gate. Sixteen pictures per second 
should pass the opening, and if the shutter 
is properly proportioned, as will be de- 
scribed later, the eye should not be able to 
perceive, that the change has taken place, 
and therefore action seen on the screen 
appears to be natural. If it is desired to 
construct the machine in its simplest form 
the shutter and its driving gear can be left 
out, but the effect on the scréen is not so 


good. 
Tue. MAIN FRAMES. 


The patterns for these are comparatively 
easy to make, as quarter-thick fretwood 
can be used, only care must be taken to see 
that it is flat, and not warped. It can be 
marked out and fret-sawn into shape, and 
the fillets that form the base then fixed 
on, as well-as the lugs, for the flat springs 
and the bosses for\the spindle for the top 
sprocket and the shutter. If the reader is 


$: 
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not very skilful in pattern-making, some 
of the details shown here could be altered, 
as, for instance, the hollow for the pair of 
bevel pitlions, as in Fig. 3, and by which 
the spindle carrying the shutter spindle is 
driven. It would be simpler to make this 
separate and with a flange, so that it 
could be screwed on to the frame and the 
bosses under the stretcher nuts could also 
be left out. The lugs that carry the rods 
of the spools could also be separate and 
screwed on. In the original machine the 
=- frame is of cast-iron, but for an amateur 
gunmetal might be easier to work up. 


(To be continued.) 


ees o0 0< 
THE BLACKSMITH’ ART. 


Sir William Henry Ellis, Vice-Presi- 
` dent of the Iron and Steel Institute, in a 
lecture at Carpenters’ Hall last week on 
`“ « The Modern Development of the Black- 
smith’s Art,” said that the original con- 
ception of the blacksmith’s art was still 
represented in most villages; but the 
requirements of the world had extended 
far beyond what was ever thought of when 
the blacksmith’s industry came into exist- 
ence. Whether they were forging a horse- 
shoe or making hollow tubes for 15-in. 
guns, it was the same art. The welding 
-of links for chains and cables was a trade 
requiring very conscientious work on the 
part of the smiths; in fact, there were few 
instances of manual work where one hour’s 
careless work might involve such serious 
consequences. In the case of the Lusi- 


tania the cables were made of high-class | 


iron, and the links were nearly 4 in. in 
diameter, the 330 fathoms long cable 
weighing 125 tons. The welding of the 
links was difficult, because of their great 
weight and the need of obtaining a 
uniform welding temperature on such a 
large scale, and he was quite sure that not 
many blacksmiths in the country could 
undertake work of such a responsible 
nature. | 

The thoroughly-equipped blacksmith was 
a man who had carefully studied metal- 
lurgical questions. The success of the 
cutlery industry was largely the result, he 
said, not only of the use of high-quality 
steel, but of judicious forging and smith- 
ing of the steel, followed by intelligent 
hardening, carried out by experts of high 
training. Greater precision was needed 
in the manufacture of surgical instru- 
ments, and during the war the success of 
our aeroplanes was largely the result of 
adopting special steels, followed by precise 
treatment. 

The blacksmith’s forge to-day had been 
‘replaced even to the extent of presses of 
10,000 tons power, and the cold sett, which 
the blacksmith used for cutting his pro- 
ducts to lengths, might be represented by 
a cutting tool 8 ft. long, slicing off the end 
of a slab 2 ft. thick and requiring.a power 
of anything up to 3,000-4,000 tons. The 
production of a marine crankshaft took 
the place of a small wagon-axle, and it 
might involve the use of an ingot of 80 
tons or more. The anvil and the hand 
hammer had been replaced by the hydraulic 
forging press of 4,000 or possibly 6,000 
tons. Perhaps the highest development of 
the blacksmith’s art was represented in 
the production of large hollow bodies. The 
making of the long “A” tubes or jackets 
for 16-in. or 18-in. guns, involving the use 
of ingots in some cases exceeding 100 tons, 
might almost be said to be the last word in 
the development of the original black- 
smith’s art. 
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SCIENTIFIC. SOCIETIES. 


THE ROYAL SOCIBTY. 


At the 259th anniversary meeting of the 
Royal Society on St. Andrew’s Day the fol- 
lowing officers and members of council 
were elected :— |. 

President.—Professor C. S. Sherring- 
ton, M.A., M.D., Sc.D. 

Treasurer.—Sir David Prain, C.M.G., 
C.I.E., M.A., LL.D. 

Secretaries.—Mr. W. B. Hardy, M.A., 
and Mr. J. H. Jeans, M.A. | 

- Foreign Secretary.—Sir Arthur Schus- 

ter, Ph.D., Sc.D., LL.D. 

Other Members of Council. — Sir 
Frederick Andrewes, Professor V. H. 
Blackman, Sir William Bragg, Professor 
A. W. Crossley, Dr. H. H. Dale, Pro- 
fessor A. S. Eddington, Professor A. 
Fowler, Professor A. Harden, Professor 
J. Graham Kerr, Professor H. Lamb, 
Sir William Leishman, Sir Gerald 
Lenox-Conyngham, Lord Rayleigh, Pro- 
fessor O. W. Richardson, Sir Aubrey 
Strahan, and Professor J. T. Wilson. 
The Society’s medals were presented as 

follows :— 

The Copley Medal to Sir Joseph 
Larmor, for his researches in mathe- 
matical physics. 

A Royal Medal to Sir Frank Dyson, 
for his researches on the distribution 
and movement of the stars. 

A Royal Medal to Dr, F. F. Blackman, 


for his researches on the gaseous ex-: 


change in plants and on the operation of 
limiting factors. 

The Davy Medal to Professor Philippe 
A. Guye, for his researches in physical 
chemistry. 

The Hughes, Medal to Professor Niels 
Bohr, for his researches in theoretical 
Paysi | 

epresentatives of the Swiss and Danish 

Legations attended to receive the Davy 
and Hughes Medals respectively on behalf 
of the recipients. 

The President’s address was devoted to 
a long and urgent plea for the continuance 
and extension of Government aid to scien- 
tific research. His hope, he said, was that 
scientific research on its present mainten- 
ance would be considered part of the in- 
tellectual bread of the community ; part of 
the bedrock on which rested the efficiency 
not to speak of the industrial equipment of 
the nation; that it would be treated as 
such in the measure of State support con- 
tinued to it; that the State would remem- 
ber that that support had to embrace at 
least both the Universities, on the one 
hand, and, on the other, the research in- 
stitutions administered by the State, for 
the reason that the country’s organisation 
for research stood as an integral system, 
for whose entire existence was essential 
adequate State provision to both these con- 
stituent elements, since they were indis- 
pensable to the whole structure of the 
system. | 


THE ROYAL PHYSICAL SOCIETY. 


At a meeting of the Royal Physical 
Society, held on November 28, in the 
Synod Hall Buildings, Edinburgh, Pro- 
fessor Ashworth, the retiring president, 
who was in the chair, thanked the Fellows 
for the honour they had conferred upon 
him in electing him during the last three 
years to the chair. He referred to the 
services which the Society had rendered to 
science, and especially to the encourage- 
ment it had given to younger workers in 
zoology and geology, and he recalled that 
among the active members of the Society 
had been many who rose to fame, for in- 
stance, Hugh Millar, John Goodsir,’ Ed- 


Crew on 


ward Forbes, Wyville Thomson, Strethild a 


Wright, W. S. Bruce. The Society was. 


founded in 1771, and had therefore com- f- 


pleted its 150th session, and Professor 


Ashworth expressed the hope that it would f | 


continue to attract to its membership re. 


search workers in zoology in the Univer. [_ 
sity of Edinbugh and in other Scottish F 
Universities, and also the keen amateurs, f; 
of whom there are a considerable number $~. 


in and around Edinburgh. f 
CHROMOSOME THEORY or HEREDITY. 


A paper was then read by Dr. F, A. B, F? 
“The Banana Fly and tef 


Modern Chromosome Theory oi Heredity.” 


He said the chromosome theory of heredity |: 7 
was the modern extension of Menddle $: 


attempt to explain the phenomena of in 


heritance upon a rigid statistical basis, {ò 


Drosophila a 


The little fruit fiy, 
ampelophila, had proved the most favour: 


able material yet found for unravelling f: 
It was both fz 
hardy and prolific, its management under Ji: 
laboratory conditions was simple, and at j= 
over-ripe banans $: 


the problems of heredity. 


the cost of a few 
thousands could be bred. 


These advantages had been fully. er- = 
ploited by ‘Professor T. H. Morgan, of [= 
Columbia University, and his associates in te 


America, and their results had Jed them 


to formulate what was known as the f- 
Accord: {3 
ing to this theory, the material basis of f7 
heredity was the choromotin, the deeply Ẹ: 
staining material present in the nucleus $: 
In certain stages of œl j.. 
activity this chromotin material beceme $ y 
aggregated into a definite number of rods fx; 
known as chromosomes, and the number Į. 
of these chromosomes was constant and fy, 
| characteristic of the species to which the $, 
In Drosophila, for 4. 
example, there were eight chromosomes }-.. 


chromosome theory of heredity. 


of the cell. 


individual belonged. 


arranged in the form of four pairs, abd 
the male differed from the female in that 
one of these pairs consisted of dissi 

members. 


presence of ‘‘ factors ”’ 
chromosome. Each chromosome was com- 
posed of a definite group of these factor, 


and each factor had its own particular | 


locus upon a particular chromosome 
When the reproductive cells, ova or sperm, 


as the case might be. segregated, the num |“ 


ber of chromosomes in them was redu 
by one-half, so that when ovum and sperm 


met to form a new individual, the chromo- f 


some number was again restored to the 
original number characteristic for the 
species, but of each pair of chromosome 


one came from the father and the other | 


from the mother. This theory. offered & 
very satisfactory explanation of the 
mechanism of inheritance. 3 


THE ROYAL SCOTTISH SOCIBTY 
OF ARTS. 


The use of oil as a fuel was the subject: } 
of a lecture given last week before the: |, 
Royal Scottish Society of Arts, Edinburgh } 
The lecturer, Mr. A. F. Baillie, of Lon- $.. 
don, pointed out that in the consumption h 


of fuel oil as a heating agent, it was 9s% 
necessary to divide finely or atomise Wie 


fluid, so that it could be mixed with the }° 
necessary quantity of air, to make Wè |. 


resultant a combustible mixture. Enumet- 
ating the various methods by which this- 


might be done, he placed the steam-jet, 1 


air-jet, and pressure-jet systems in %9 


relative ratio of 78, 80, and 85. To gbta | 


actual running results on a very heJ- 


Mexican fuel oi] used for marine consump- | : 


tion, (he made ,a trip. across the- 


Ocean: By ‘comparing certain results oe 


ees cs 


Sale 
a rs 


The visible and measureable f- 
qualities of the anatomical structures ait $ 
physiological functions of an individual} 
depended for their expression upon the |; 
situated upon the § 


EF i 

1 1 
| l x : 
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ae with other experiments, he found 
¿y that when using fuel oil against coal the 
z average speed of a vessel was increased 
x! almost, 1 knot per hour, and_of 25 days 
7, igaved on the round voyage, 18 were saved 
atowing to the increased speed, and seven 
1,,owing to reduction in the time of fuelling 
«hou against coal. The boilers and engines 
wtwere operated at their maximum capaci- 
v (ties. The saving in victualling, manning; 
yand also the increased freight earnings, 


t 


2. 


, together with the days saved per 
round voyage, amounted to approximately 
£4,000 per trip. . 

f Illustrating his lecture with slides, he 
‘graced the history of fuel oil for locomo- 
tives back to 1890, when a large number 
Í locomotives were converted from coal 


ir 


Si Fdives in South America, the United States, 
land Eastern Europe had for many years 
been running on fuel oil, but of recent 
{years the principal change had taken place 
i Mexico, where practically all the rail- 
ciroads had been converted. In December, 
u:41910, Mexican railroads were running on 
x #eoal only ; in June, 1911, 20 per cént. had 
nverted ; in December, 1911, 80 per cent. 
a ‘(had converted ; in June, 1912, 90 per cent. 
I+ had converted ; and by December, 1912, the 
w Whole of the railroads were converted from 
:*ooal to oil firing. In this country tests 
m¢had recently been carried out on oil-firing 
7 | he Watt type locomotive of the London 
yand North-Western Railway. The con- 
:/sumption ran out at less than one gallon 
tfof oil per 100 ton mile. 
=, The lecturer said that little attention 
i} had been paid to oil as an auxiliary. The 
+i main advantages of auxiliary firing lay in 
ts bang able to obtain at will a large increase 
rc: in the power of boilers. The combustion 
wi o the petroleum did not in any way 
mi Preudicially affect that of coal. In fact, 
p by the introduction of jets of petroleum, 
a ‘the ondition and efficiency of combustion 
+: Weteamproved by more completely mixing 
i! the gages. Another method of using oil 
“i an auxiliary was in ironworks, where 
1, metal was melted in a blast furnace and 
t, manufactured into pig-iron. It could also 
| be used for glassworks and in steel 


+] THE MIOROSCOPICAL SOCIETY OF 
VICTORIA. 


annual report and balance-sheet were re- 


i 
iS ane: 
“| ived and adopted. Interest in the pro- 


has been fully maintained. 

| ‘Twelve meetings of the society and twelve 
Meetings of the committee were held during 
the year ending August, 1921. 


PresIDENTIAL ADDRESS BY Mr. F. 
CHAPMAN. 
Tt was my privilege twelve months ago 
„view our position as microscopists in 
tora, and to note the work carried on 
m other parts of the world. And now, as 
ny term of presidency in this chair draws 
& close, I would like to direct your at- 
tention to some parts of my own field of 
warch, where, in the past, the micro- 
Sopa has come to one’s aid in solving 
Many a knotty problem. 
l The following is an epitome of the re- 
made on the six subjects selected 
or demonstrating the use of the micro- 
Mee in paleontology, and. these were 
ae ated a ‘long series of lantern 


at A study of the minute structure of 
« disccidal Foraminifera (Amphistegino 


ie Ve 7 
age re etl. = & Pi 


and Lepidocyclina) of the Tertiary beds 
of south-eastern Australia as well as New 
Zealand has largely helped to settle the 
age and sequence of those rocks, where the 
percentage system, used in the Tertiary 
formations in Europe, has failed. The 
dominance of Amphistegina proves the 
general Miocene aspect of those beds, 
whilst the absence of Nummulites, for 
which they had been mistaken for many 
years, shows our greatest sedimentation 
phase to have taken place in the Miocene, 
and not in the Eocene. 

2. The true botanical affinities of the 
silicified tree-trunks found in Tasmania, 
Queensland, and New South Wales are. 
seen to be with the conifers, and not with 
the group of the Cordaites, from which 
they differ in having a normally slender 
pith axis. Their pitted cell structure, 
moreover, agrees very closely with the 
living Araucaria Bidwilli (Bunyabunya) 
of Queensland. Thus the true conifers 
were a notable part of the flora in Permian 
‘times. 

3. The determination of the exact age 
of the Gingin Chalk of Western Australia 
has been effected by a critical study of 
the foraminiferal facies. It was shown 
that some of the species are identical with 
those of Bohemia, France, and England, 
and the-age has been thereby worked out 
as comparable with the Albian cum Ceno- 
manian, or the lower part of the Upper 
Cretaceous. | | 

4. The freshwater condition under 
which the sands of the Kalimnan stage, 
forming a capping on the old peneplane 
over the eastern suburbs of Melbourne, 
have been found by Mr. Benporath to con- 
tain spicules of the freshwater sponges. 
I have since found these and many diatoms 
in other localities in the same geological 
horizon. This evidence helps to restore 
the geographical conditions existing at 
that remote time, and shows the limiting 
area of the terrestrial phase, since near 
the sea coast of Murrumbeena similar 
sands are found to be. of marine origin. 

5. Some fossils have undergone prac- 
tically no change, although many millions 
of years have elapsed since they were 
buried in the sediments. Thus the Lingula 
lewisii var. flemingtonensis found in the 
Moone Ponds Creek sandstone, when 
examined microscopically and ‘tested with 
chemical reagents, still show the calcareous 
and phosphatic composition of the original 
shell, as clearly as in the modern Lingulas. 

6. By means of thin sections the tests of 
Alveolina boscii brought from the Great 
Barrier Reef by Mr. J. Gabriel ‘have 
proved to belong to both the megalo- and 
the micro-spheric stages. Hitherto it was 


usual to find the asexual stage only in re-. 


cent deposits, though the micro-spheric or 
sexual stage occurs in Tertiary limestone. 
This evidence throws. much light on the 
geographical distribution of the genus and 
its relation to oceanic currents in past and 
and present times. 

In inducting the new president into the 
chair Mr. Chapman said that Mr. Smith’s 
first-hand knowledge of the physical 
sciences and their applications in 
microscopy were known. He prophesised 
a continuation of the success of the society 
under his leadership. 

Mr. Jas. Alex. Smith, in assuming the 
presidency, complimented the retiring pre- 
sident on the success of his two terms of 
office. Continuing, he said that now in 
every science, in every profession, in every 
art the microscope had a place. This they 
must recognise, and readjust théir views 
accordingly. They should aim to become 
so authoritative, so broadly representative, 
that no microscopist could afford not to be 
a member of the society. Towards that 
end he asked. and confidently expected, 
the cordial help of all. 


SCIENTIFIC NEWS. 


tt l 

At,a public meeting held at Adelaide 
last week, under the presidency of the 
Governor, a resolution was adopted in- 
viting British astronomers to view the 
eclipse of the Sun in South Australia, the 
line of totality passing through the Far 
North. It was urged that this position , 
was superior to Christmas Island because 
of the clear Australian sky, particularly 
in the high northern district. 


The December issue of “ Discovery ” 
(London: John Murray, 1s.) has a very 
valuable paper on ‘ Latest Developments 
in Aeroplanes,” by ‘“ Rafex,’’ who is 
evidently an authoritative expert. Some 
of the best recent types are illustrated, 
and a good idea is conveyed indicating 
what we may hope for within the next 
five or ten years. Another excellent 
paper: is on “ Helium,” by Dr. Russell. 
Mr. C. S. Higham tells the story of “ The 
Raid on the Bruges-Ostend Canal ’’; the 
Rev. Walter Weston deals with “ Some 
Social Survivals of Rural Japan’’; Dr. 
E. W. Shanahan examines the prospecte 
of “British Agriculture and the Supply 
of Food”; and Dr. Mariette Soman in- 
dicates some ‘‘ New Tendencies in French 
Fiction.” 


` What is believed to be the first “ wire- 
less church ”? in the world held its inau- 
gural service last week in New York, says 
a correspondent of the Times, which was 
“attended ’’ by approximately 100,000 
persons. It is known as the “Radio 
Church of America,’’ and consists of a 
small room in a private house. ‘In it were 
assembled Dr. Richard Way Ward, a 
well-known New York preacher, and 
another clergyman, who conducted the 
service, and a few choristers. The whole 
service was heard perfectly by means of 
the wireless telephone by an immense 
“ congregation ° assembled in hospitals, 
public buildings, private houses, and on 


‘board ships at sea scattered over a wide 


area. Further similar services are to be 
held every Sunday. ? 


The French expedition under Dr. 
Charcot, the famous explorer, which 
landed on Rockall, the lonely Atlantic 
islet some 400 miles west of the Hebrides, 
on June 29 and 30 and July 1, has now 
been described by Dr. Charcot and M. 
Lacroix before the Academy of Science. 
The object of the expedition was primarily 
to investigate the reports of former ex- 
plorers that the upper part of the rock 
was composed.of an entirely new volcanic 
substance somewhat resembling porphy- 
ritic granite, containing very rare 
minerals in its composition, and named 
rockallite by the British expert Judd. It 
was believed that further investigations 
would provide information about the 
formation of a part of the ancient North 
Atlantic continent, the Palearctic conti- 
nent, of which Rockall is the only frag- 
ment existing to-day. It now appears, 
from the communications made by Dr. 
Charcot, that the stratification observed 
on Rockall has a deceptive appearance 
owing to a special form taken by the 
erosive action of the waves on that part 
of Rockall most exposed to the sea. 
“ Rockall,” says Dr. Charcot, “is a homo- 
geneous volcanic mass, and can conse- 
quently give no indications as to the 
formation of the lost continent.” 


Major G. H. Scott, speaking at the 
Royal Aeronautical Society last week, 
stated that an airship of 2,500,000 cubic 
feet could be built without introducing 
any experimental or untried features. 
The hull/he said, would last, in continu- 
Ous service,’ for at-least five years, and 


7 


230 


would have a lift for freight: of twelve 
tons for non-stop journeys of 2,400 miles 
—from England to Egypt. A journey of 
that distance could be completed in forty- 
eight hours, at a speed of fifty miles per 
hour. The ship would be of a rigid con- 
struction, built for long life and low 
maintenance cost, and capable of stand- 
ing up to the worst weather conditions, 
both in flight and at the mooring mast. 
Arrivals at and departures from a moor- 
ing mast could be made to scheduled 
times, and a regularity on passage equal 
to that of steamships would be possible. 


We are sorry to hear by a recent mail 
of the death of Mr. F. H. Hitchings, who 
was known as ‘‘the Astronomical 
Chimney-sweep.’’ . Although a chimney- 
sweep, and unable to read or write, he 
had a 6-in Cooke, and made wonderful 
progress with astronomy. 


“New Mathematical Pastimes,” by 
Major P. A. Macmahon (London, Cam- 
bridge University Press, 12s.), is a well- 
designed and successful attempt to con- 
struct for use in the home circle of various 
sets of pieces, of elementary geometrical 
shapes. based upon the development of 
‘‘ Permutations and Combinations,” with 
which all students are familiar. Cer- 
tainly Major Macmahon introduces intu 
a wider sphere a pleasant by-path of 
mathematics which has almost entirely 
escaped the attention of other writers. 
Nearly all that his book contains is the 
fruit of his own invention, and not a few 
of the ‘‘ Pastimes ” will be found refresh- 
ingly novel and surprisingly interesting. 


A prominent Scottish geologist has been 
removed by death in the person of Mr. 
James Reid, Southoe, Blairgowrie, a son 
of the late Mr. James Reid, coal mer- 
chant, Stanley. The phenomenon of 
Campsie Linn, on the River Tay, near his 
native village, and the fragmentary fossil 
plants at Gellyburn, Murthly, first 
aroused his interest, which was lifelong, in 
the old red sandstone rocks of Scotland, to 
which those fossils belong. So thoroughly 
did he master the geology of the old red 
sandstone formation that for many years 
he was recognised as an authority on the 
subject. Mr. Reid spent his holidays in 
Caithness collecting fossil fish and plants 
in the districts made famous by Hugh 
Miller, and many noted geologists have 
journeyed to Blairgowrie to see his splen- 
did collections. Some years ago Mr. Reid 
gifted most of his best specimens to the 
principal museums of Scotland, England, 
and America. The results of his re- 
_ searches he contributed to the transactions 
of various scientific societies of which he 
was a member. He held strong opinions 
on the question as to how the old red sand- 
stone rocks originated, rejecting the 
“official ” view that they were deposited 
in great fresh-water lakes; and, along 
with Professor M’Nair, of Glasgow, he 
wrote a series of- articles, in which the 
evidence for the -marine origin of these 
rocks was presented. i 


“ Iron Founding,” by B. Whiteley (Lon- 
don: Sir Isaac Pitman and Sons, Ltd., 
3s.), is another volume of the firm’s series 
on ‘‘Common Commodities and Indus- 
tries,” and gives a fair outline of a trade 
that covers the requirements of so many 
others. 


At the opening meeting of the winter 
session of the Scottish Pharmaceutical 
Society last week the inaugural sessional 
address was given by William G. Smith, 
B.Sc., Ph.Dd., East of Scotland College 
of Agriculture, president of the Botanical 
Society of Edinburgh, his subject being 
“ Botany in the Twentieth Century.” 
‘The twentieth century, he said, had ad- 
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vanced far enough to indicate that during 
its course botany would undergo modifica- 
tion, especially with reference to views on 
the growth`and pathology of plants and 
on plant breeding. Plant breeding since 
1900 had already wrought changes in 
varieties of cultivated plants, and in this 
direction progress might be anticipated 
in the production of new-varietes adapted 
to climate, early ripening, yield,’ and 
resistance to disease. A marked feature 
of present-day botany was the increasing 
output of new results based on researches 
in linked sciences such as biology and 
chemistry, and more direct application of 
botany to the applied sciences, including 
the practice of pharmacy. 


“ Elementary Analysis,” by C. M. Jes- 
sop, M.A. (Cambridge University Press, 
6s. 6d.), deals effectively with the ele- 
ments of plane co-ordinate geometry, and 
we can recommend it confidently to all 
students in their first year at college, as 
an introduction to the larger works which 
will be used by them in the subsequent 
part of their course. | | 


The American Association for the Ad- 
vancement of Science will meet in 
Toronto from December 27 to 31 in the 
University Buildings. Section é D” is 
devoted to astronomy. The Royal Astro- 
nomical Society of Canada will meet at 
the same time, and assist in the pro- 
gramme of the Association. It is ex- 
pected that a sufficient number of papers 
will be supplied by members of the latter 
society to occupy one or perhaps two 
sessions. 


The last of twelve Swiney lectures on 
the wonders of geology was delivered at 
the Imperial College of Science last Fri- 
day evening by Dr. J. D. Falconer, who 
dealt specially with the passing of the Ice 
Age. He referred to the deterioration of 
the climate in late Tertiary times, and 
said that the patient investigation of 
workers in modern times had revealed the 
truth of the original idea of the Ice Age 
in Britain and North America. It was 
no longer denied, and discussion centred 
only on the minor aspects of the problem. 
Britain was once covered by snow and ice, 
and the early topography of the country 
was modified in that way. A map thrown 


on the screen showed that the ice sheet. 


extended westwards from Europe and 
completely covered the British Isles, with 
the exception of that portion lymg south 
of a line drawn from the Bristol’ Channel 
to the mouth of the Thames. Early man 
was living in this country when. the ice 
began to retreat. As to the time of the 
disappearance of the ice,. he: said, a 
Swedish geologist had recently estimated 
it as nine or ten thousand years ago, but 
British geologists considered that time to 
be too short. It might have been, how- 
ever, that Norway and Sweden were 
covered with ice much later than Britain. 
Quite possibly there was a centre of dis- 
tribution in Europe from west to east, 
as there had been in North America, 
where it began near the Rockies and 
ended near the Atlantic shore. 


Many of our readers who have bought 
a set of their instructive and amusing 
“Wee” Arithmetical Calculating Slips, 
which we noticed a few weeks back, will, 
we are sure, be still more satisfied. with 
the very useful ‘‘ Logarithm Cabinet for 
Engineers, etc.,’’ which Messrs. Bow- 
man and Murdoch, 99, Shoe Lane, E.C.4, 
are now Offering for 3s. 6d. In this neat 
little apparatus a table of dour-figure 
logarithms is arranged to run on rollers. 
Mathematicians thus obtain the number 
corresponding to any logarithm, or the 
logarithm of any number, by simply 'turn- 


ing a small handle. 


‘Biological Society 


` Dec. 9, 1921, 


Since only! thagh 
figures required are shown, possibility of 
error is reduced, and eye strain avoided: f i 
It will be found invaluable to engineers } ul 
and others engaged in calculations where [328 
accuracy is essential.. , 
The first Air Conference proved so use $: 
ful in focussing attention on the many 4; 


and intricate problems of aviation and ing: 
bringing about a frank exchange of views f= 
on the subject, that the Air Council has #2! 
decided to call together another con fF 
ference, which will be held by permission; A 
of the Lord Mayor and Corporation at the me 
Guildhall on February 7 and 8, 1922 Thea’ 
papers will be divided into two main., 
groups, the one dealing with civil aris- $, 
tion in general and the other with tech $y n 
nical problems, the papers on the former}:4 


subject being delivered at the mornin 4 zi 
session of the first day, and the papers m 
the latter during the afternoon session |: *: 
of the same-day. The proceedings on the £ x 
second day will be devoted wholly to dis 
cussions arising out of the previous day's 
papers, the morning session being allotted 
to civil aviation and the afternoon to dis- 
cussions on the technical papers. There § 
will be two chairmen: the Secretary of 
State for Air, who will preside during the 
civil aviation portion of the: proceedings, $ 
and Lord Weir of Eastwood during the 
technical sessions. The principal pape 
on civil. aviation will be read by Lond 
Gorell, Under-Secretary of State for Air, 
who will give a general-account of pro- 
gress at home and abroad, and will direct 
attention to a consideration of the ways [= 
and means whereby the development of f * 
civil aviation at home and in the Empir |; 
may be best furthered ; in this connection | > 
Lord Gorell will endeavour to enlist the}. 
practical co-operation of business and J, 
other interests. The main technical paper 

will be read by Mr» F. M. Green, of St 
W. G. Armstrong, Whitworth Aircraft, | 
Limited ; the names of the other speakers 

will be communicated later. es tL 
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Fluxes.—Mr. J. Morrison, 7, Orwell Te- 4 
tace, and C. Wood, Shrub Place Lane, - 
burgh, have patented a composition: for 
as a tux or as a combined flux and solder |. 
consisting of zinc chloride, sal-ammoniac and 
metallic zinc, preferably in powder or E 
form. A mixture having the following pe }. 
centage composition is given as an examp}: 
zinc chloride 40, sal-ammoniac 45, zinc 16. 

Restoring Sight to Blind Animab— | 
At a general meeting of the Viens į 
and the Ophthalmo |. 
logical Society of the same city, èi 
young biologist named Th: Koppanyi, 
a student under the well-known biologist 
Prof. Przibram announced the results of hs 
studies upon blinded animals. His studies 
were based. upon the experimental discovery 
that when either mice or fish have- ben 
blinded their colouring becomes dark instead 
of gaily ornamental as usual, But when be 
transplanted into the eye-sockets of blinded | 
fish. and batrachians the eyes of similar | 
animals the former recovered their origiosi | 
bright colour. This led him to. conclude that ' 
the transplanted eyes had thrived in their 
new situation, so as to restore the sight of 
the animals operated n. Pursuing 
experiments, he then extended his researches 
to S POETE He P rat 
in both eyes an transplanted 1 
eve-sockets of his animal the eyeballs of 
another rat. He soon obtained proof that 
both the retina and the optical nerve had re 
sumed their proper functioning. . i 
more, microscopic examinations made by Pre. 
Kolmer demonstrated the new eyes to, 
entirely normal and’ e of function g, 
It was found that the end of the transplan 
optical nerve grew on to the amputated 
of the nerve in the eye of the fist i 
These conclusions afford hope . that a 
beings may ,eventually be entirely reliè j 
of the affliction -of blindness: : 
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: THE MOON—WEATHER PROPHECIES— 

; SBAIN MAKING—HISTORIC DROUGHT, 
.NOVEMBER, 1921. i 


„t (218.J—The remarks of Mr. Mark Wicks 
lay p. 211) are apposite and interesting. 
`p the early years of the “‘B.A.A.” a letter 
f mine appeared in its Journal in which 
was suggested that allowing the Earth- 
Joon system a common origin, the elemen- 
Lary composition of the lunar surface ought 
iyọ be essentially different to that of the outer 


‘fred. no reason to modify the idea. This of 
self prohibits me from expecting close re- 
pmblances to terrestrial phenomena. But it 
absolutely unthinkable that the Moon’s 
ace can now be exposed to a fortnight 
amitigated Solar heat, and then have to 
indure a similar acquaintance with the cold 
space, without material alteration. I 
wept the “rays”? as evidence of some 
inch, But, generally speaking, photography 
r-foes not seem highly satisfactory when em- 
ș-Jloyed on any given lunar feature; and this 
ab why I have lost all confidence in it in the 
-ase of Mars. But there is such a thing as 
„ ptical bias. In ethe early years of the 
si B.A.A.”” (once more) I was present at a 
“neeting during which Mr. Elger—the then 
‘“Hirector of the ‘‘ Lunar Section ’’—showed 
fn interesting fashion that some of the more 
‘moteworthy formations on the Moon, Coper- 
fe amongst them, exhibit a hexagonal 


y: 
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dtontour. From that time forth until about 
he close of last century the great Copernicus 
z piraya anpaten to me so in a -inch re- 
ir actor. ow, however, the illusion ‘has 
1:8906, although I use the same telescope. 
in ething has altered—either the shape of 
ithe ater or the bias of my eye. Which 
“is the more likely? I believe, too, something 
‘like a quarter of a century ago one of the 
p4Pickerings found that a few, if not all, of 
ic: the aatellites of Jupiter were rotating in some 
ela after that of a prolate spheroid. How 
mel dos that matter now stand? Years ago the 
} r Bros, Henry, of Faris, were ‘‘ good ” at lunar 
p photography. But in the spring of the year 

Tam able to employ a power of 150 with the 
èin. tefractor on such formations as 
Catharina, Cyrillus, and Theophilus when 
ù near the terminator. So far I have seen no 
photograph doing justice to ‘such scenery. 
x No; pursue investigation to the utmost limit, 
{but do not claim to achieve that which is 
.:Matterly impossible. I know something of the 
„d Gifterenee in practice between actinic and 
rii With regard to letter 179, page 200, I am 
z} afraid my personal experience will not sup- 
4 Port the claim of Mr. Horner. Neither here 
„ | nor in the W.C. district did I find wind of 
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2 ter force than 6 on the Beaufort ‘scale 
ea fween October 19 and 22, and very little 
r; of that. The atmosphere did not cool down 
, to 2 during the month; radiation is quite 
f another matter. I got no rain between 
) October 23 and 31. and none from Nayem- 
| ber § till November 16. About the briskest 
| gale I have encountered this year so far came 
| along in the early morning of November 6. 
| Mr. Horner seems to have skipped that 
( 
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an 
=f specifically in his forecasts—he mentions a 
-y Change-date,””? which will cover almost any- 
i thing in November. I find no warning of the 
~| really cool period which followed. Then, as 
the gale which should have arrived 
‘1 between November 19 and 23, between three 
i and four o’clock in the afternoon of the first 
fe I was in Tottenham Court.Road. There 
, and-then I met an occasional gust of about 
foree 6, since when the month has behaved 
M a humdrum fashion—very like November. 
o not, of course, challenge the local 
į Scaracy of his forecasts. 
$ ‘If there were no popular appetite for news- 
| Paper nonsense (mis-called science) a store 
| Weald not be kept up. Some few times dur- 
mg the summer and early autumn I was 
sared that a most wonderful rain-maker 
appeared—of course, in America. It 
wems' that sapient production The Times 
gwo currency to the tale. From an article 
whith one finds in the current ‘‘ Meterological | 
gazine,” it would seem the best thing to 


Be 
ĉ 
o un Be ; 
. ® 


l 
ú 


f 


« 
” 
’ 
e 


ts 


i 
z) 
O] 

! 


out rain about three years. ‘ Hence we ought 
ter of 1921. 


much towards flooding us out. 
assistance of the rain which commenced 
about four o’clock in the morning of Decem- 
ber 1, and which is by convention allowed to 
November, the month’s total is brought up 
to 2.08 ins., to. meet an average of 2. 
Rain fell on (conventionally) nine days; the 
largest amount in 24 hours, 0.415 ins., arriving 
November 2. I have so got for the first 
eleven months of the year 14.13 ins., to set 
against an average 23.9 ins. 
December just entered be as liberal as its 
namesake seven years ago, this year may yet 
prove no dryer in fhe matter of rain than 
was A.D. 188 
instalments 0.005 in. of dew. I gained 2.56 
ins. of water by absorption, and lost 0.66 in. 
by evaporation. 
from average value 60.3 per cent. on the 7th 
to 98 per cent. on a few occasions li 
I got about 40 hours bright sunshine—not 
bad for November. 
gale which ushered in day 6, the barogram 
shows a fall from 29.75 ins. to 29.28 ins. 
between 7 h. p.m. 5th and 5h. a.m. 6th. 
Thence a rise to 29.97 by 6 h. a.m. on 7th. 
Also with regard to the recent newspaper 
“ fogs,” at 9 h. a.m. on November 21 the 
reading was 30.16 ins.; it rose at 30.25 by 
10 h. a.m. on 23rd, and fell to 30.08 by 
9 h. a.m. on day 28. A week of remarkably |p 
steady pressure. 
decline in temperature from 51.5° at 6h. p.m. 
on 6th to 31.5° by 7 h. a.m. on 7th. But for 
T 20th, the entire range was 1°, 38.5° to 
registered November 1, 


_ One learns also from the same magazine, 
in a letter which appears on p. 291, that 
sometime in the second half of the seventh 
century out Sussex way they had to go with- 
to be very grateful for the ‘‘ juicy ” ‘charac- 


And yet November just past has not done, 
With the 


ins. 


If, therefore, 


1887. Last month gave me in ten 


Relative humidity varied 
like day 2. 
As connected with the 


The thermogram shows a 


The highest. temperature, ' 57°, was 
and the warmest 
day was the 3rd, M.T. 50.5°. Day 12 was 
graced with minimum reading 25°, and was 


also coldest, with M.T. 31.25°. There were 


thirteen mornings with frosty atmosphere, 
and fifteen radiation frosts. Lowest reading, 
19° on morning 13. The mean temperature 


of the week 6 to 12 date was only 34.4°; that 
of the month 40.45°. 


The temperature 
28 ins. below the surface of the soil fell from 
56° to 45° during the month. So that 
November, 1921, was somewhat entertaining 
after all. William Godden. 


Richmond Avenue, Willesden, 
December 3, 1921. 


32273 AND 32054. 

[219.]—On p. 112 of the “E.M.” for Sep- 
tember 23 last Mr. Espin gave interestin 
particulars of two double stars 22275 an 
52054 Draconis. 32273 consists of two stars 
of magnitudes 7.0 and 7.5, with a third star 
some 25” away, and of magnitude 12.0. There 
is also a fourth star of magnitude 14.0. 

32054 is a close double, magnitudes 5.7 and 
6.4, distance, according to Mr. Espin’s latest 
measures, 1.06”. 

On reading Mr. Espin’s letter it occurred 
to me that both-of these doubles would be 
interesting as test objects for my telescope, 
which is a 3.8-in. refractor. So on Septem- 
ber 22 and 24 I observed these stars. The 
“ seeing” on both nights was good, though 
nothing wonderful. I found that I could see 
nothing of the 12.0 mag. companion to 
32273 (using a power of 90); but I shall 
try this star again when Draco reaches a 
more favourable altitude in the spring. In 
the case of 52054, I was plainly able to see 
the two stars in contact with x190. I could 
scarcely have hoped to completely sep@rate 
them, for the theoretical limit of dividing 
power for my telescope is almost exactly 
1.2”. Both stars seemed to me fo be yellow, 
the larger one the paler of the two.. 

If any other observers have tested their 
instruments on either of these stars, it would 
be interesting to hear their results. I should 
imagine that these two stars would together 
make an excellent test for a 4-in. telescope, 


logical Society. 


now t 
Beck’s advertisement 
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WEATHER FORECAST FOR 
DECEMBER. 


[220.]—Unsettled, with rain and possibly 


gales up to the,9th, then rather fairer for a 


while. Very bad weather from December 15. 


to 24. Frosty Christmas Day; possible snow 
26th-27th. 


I regret to note the sudden death of my 


observer at Torquay, Mr. Percy Steventon, 


which took place quite suddenly last week. 


He was a keen meteorological observer, and 
gave promise.of doing much good work in the 
future, he being only 29 years of age at the 
time of his demise. Being a station of the 
Meteorological Office, 
course, be carried on 
the appointment of a new borough meteoro- 
logist. Mr. 


the work will, of 
by an assistant until 


Steventon’s appointment to the 
was quite recent, and’ it was only 


post 
shortly before leaving Devon that I had the 
pleasure of being instrumental in obtaining 


his election as a Fellow of the Royal Meteoro- 
D. W. Horner, F.R.Met.Soc. 


MICROSCOPICAL: ATTACHABLE 
MECHANICAL STAGES. 


[221.]—If a plain stage is kept perfectly 


smooth and clean, and its clips properly ad- 


justed, i abl 
luxury, although there are times when it 18 


a mechanical stage is a dispensable 


nsable, and always such an adjunct to 
a microscope yields great comfort to the 
worker, and it certainly adds beauty to the 


general appearance of the instrument. Ex- - 


erts have condemned attachable mechanical 


stages, but they are likely to be more used 


than in pre-war days, for microscopes are 
constructed so that, quoting from 
in current issue, the 
arts which convert a simple student’s stand 
into a complete research model can be pur- 
chased separately and attached to it by ite 


owner without necessity of returning instra- 
ment to maker. 


English makers adopt 
various methods of so clamping the attach- 
able to the plain stago that it actually be- 
comes’as serviceable in its operations as if 


it were ‘built in.’* Beck’s, as may be seen 
in the picture in the advertisement referred 
to, is an imposin 


structure, and is securely 
clamped to a hole provided in the limb of 
the London model. Quite a different stage 
is that which Swift’s supply with their Petro- 
logical stand. It is a very sweet piece of 
work, and can be rigidly screwed to a hole 
in the plain stage. Its range is 25 m.m, each 
way, which is quife enough for ordinary 
purposes. It can easily be fixed to any kind 
of stage, circular or square. Baker has built 
in the vertical movement in the new D.P.H. 
model, while Watson’s supply a giant of a 
stage suitable for specialists. Let me unre- 
servedly affirm that English makers sup ly 
the best. I have tried some foreign, but they 
were all rocky. J. B. 


STEPH ANOCEROS. 

[222.J—In reply to ‘Country Solicitor ” 
(letter 19), there is a drawing of Stephano- 
ceros in “Carpenter,” 1862 (page 495), show- 
ing stunted cilia on the stem, but with no 
reference to them in the text. I can find 
them on no other drawing, and have never 
seen them in the microscope. H. H. 


A NEW FOLARISER OF LARGE FIELD. 


[223.]—I am sorry that a mere coincidence 
should have led Mr. Nelson and Mr. Wood 
to suppose that, when I wrote my letter a 
fortnight ago. I had it in my mind to 
criticise the ingenious and effective appara- 
Wood described at the last 
Tf I had 


Concerning my suggestion to put the Nicol 
near the lamp when f 
large aperture, so as to realise the full aper- 
ture and get a fully illuminated field, Mr. 
Nelson Dsays that ‘with daylight it fails. 
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I did not refer to daylight because I always 
use a lamp for critical observations with high 
powers. But I do not-know what Mr. Nel- 
son means, because I do not find any diffi- 
culty in getting the results that I described 
with sky light coming through a window-pane 
Instead of using a fan. e apparatus is 


set up exactly as if the lamp were there in 
its usual place. 


. Concerning the bundle of plates 
‘described them, Mr. Wood is a e in 
stating that this gives very poor results. The 
80 per cent. that he mentions I suppose refers 
to the proportion of the theoretical maximum 
of light that is rendered available. It would 
be of much practical interest if Mr. Wood 
would measure the proportion of the theo- 
retical maximum of light that is transmitted 
re apparatus a has Sd If he 
_igets as as i cent. he wil 
very well indeed. iad al 
= Mr. Nelson. and Mr. Wood both remar 
that the bundle of plates does not permit i 
rotation. Certainly it is so. I prefer to 
rotate the analyser over the eyepiece in any 
case, and if the stage is rotating, a rotating 
polariser is very rarely of advantage. In- 
deed, the non-rotation may have positive 
' advantage, as it relieves one of the need for 
constant care lest it may have been rotated 
a little by an accidental touch. 

Mr. Wood says that my suggestion fails 
with a low-power objective. This statement 
ig incomplete and is likely to mislead unless 
it is qualified by the conditions that I gave in 
my letter. 

I said nothing about lecture demonstra- 


tions, the comparison as to this is therefore 
irrelevant. 


Both Mr. Nelson and Mr. Wood seem . to 
have got a rather lopsided view of my sug- 
gestion (it is probably my own fault), whi 
was chiefly that the microscopist would do 
well to be free to put his polarising Nicol 
anywhere between the illuminant and the 
substage diaphragm. By putting it always in 
the most advantageous place, a small Nicol 
will very often serve just as well as a very 
large one that is not adjustable in position. 

the few cases where it will not do well, 
_ I pointed out that the almost costless bundle 
of glass plates was an efficient substitute. 


Dec. 3, 1921. Chapman Jones. 


EINSTEIN’S THEORY—THE 
PLANETARY DISPLAY. 


[224.]—Tt is just 40 years since, a school- 
boy, I wrote my first letter to the “ E.M.” 
asking some greenhorn question about the 
other side of -the Moon, to which the late 
Capt. Noble gave me a most kind reply. 
Since then the “E.M.” has always been my 
intellectual foster-mother. And T think that 
in spite of its present compulsorily reduced 
size, owing to printers’ high charges, it is 
fully maintaining its value by opening ita 
columns to the full and free discussion of 
the elusive problems involved in Einstein’s 


theory. 


Prof. Eddington safs of it that it will need, | 


not a few years, but a few generations, for 
the world to get used to the new way of 
looking at things, for, among other things, 
the present college professors and their 
textbooks will have to die out completely. 
To my mind the clash of opinions among 
your notable correspondents Mr. Ellison. 
“K. Q.,” and “Delta S.” are more 
enlightening than all the books and pamph- 
lets of the so-called “explanations” that 
have yet been published. 


„ÍI am surprised that one has not seen more 
references to the wonderful (if not unique) 
display of planets that are on show about 
7 a.m. at present; all the five naked-eye 
planets simultaneously visible in the same 
quarter o1 the sky. And what makes it more 
remarkable is that from Mercury to Saturn 
they are arranged in their correct order of 
distance from the Sun. 


Perhaps Mr. Hollis can tell us how many 
years (or generations) one might have to wait 
for this spectacle to recur? 

C. Robinson, M.A. 
Kendal, November 29. 
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EINSTEIN’S THEORY. 


[225.]—Since my last letter (143) to your 
columns many kind friends have put me into 
their debt. First and foremost, my thanks 
are due to yourself for your kindness in for- 
warding me a letter from ‘‘ Delta S.” Then 
my thanks are due te Mr. Sellers (154). Next 
comes the enlightening letter (171) of ‘‘ Delta 
S., of which his MS. letter mentioned above 
is the enlargement and continuation. Finally 
there is the valuable and illuminating letter 
(188) from Mr. Marshall, which I regard as 
nost helpful. 


3 

Taking these in chronological order, we 
have first that of Mr. Sellers (154), the crucial 
. paragraph of which is its last. Of course I 
quite admit his result, viz., that if a suf- 
ficiently large circle be taken on the surface 
of a sphere its diameter is longer than that 
of a «circle of the same size on n plane, and 
that this necessitates three dimensions. But. 
I cannot admit the logical possibility of his 
two-dimensional creatures. It is true that 
we can reason in the abstract of dimensions 
(but not of things) in one plane, the opening 
books of Euclid and the subject of plane trigo- 
nometry being concerned wholly with such 
dimensions or extensions, but any supposition 
of things or beings of two dimensions appears 
to me to be a root fallacy of the relativists— 
as much so as thdir suppositions of four or 
more dimensions. We can conceive of no 
concrete thing of either less or more than 
‘three dimensions. Therefore when relativists 
say ‘“‘Conceive beings of two dimensions. 
They cannot do so-and-so which we of three 
dimensions cam do. We are of three dimen- 
sions and cannot do so-and-so, which would 
be quite simple and easy for a person of four 
or more dimensions,’ I can reply that I 
cannot accept amy such argument. 

Turning next to the letter (171) of “ Delta 
S.,? in conjunction with which should be 
taken his unpublished letter which you, Sir, 
have most kindly forwarded me, I should 
like in the first place to thank him cordially 
for both of them. His MS. letter fully re- 
deems the offer made in the second paragraph 
of letter 171. It does not remove the dis 
crepancy, but shows quite clearly how 
Einstein explains its occurrence. But it does 
so by means of the manufactured co-efficient. 
And what. is this co-efficient? To this question 
Mr. Marshall (188) supplied the answer. He 
says thet Einstein “‘ was constrained to 
manipulate the standard for measuring the 
two factors—measured distance and measured 
time—in which the velocity of light is ex- 
pressed.” Again he says that Einstein relies 
‘upon measuring standards whose value he 
assumes to with every change of rela- 
tive motion,” and that he justifies this ‘‘ by 
assuming the validity of the Lorentz trans- 
formation.” In other words he rates his 
clocks and lengthens and shorteng his yard 
measures like a concertina to suit the so had - 
lar case in hand! No wonder that the speed 
of lighb is always the same whichever way 
we go. : , 

Before concluding I should like to advert 
for a moment to the first paragraph of the 
letter of ‘‘K.Q.’’ (187) on the same page as 
that from Mr. Marshall. Surely until 
Einstein appeared on the scene the one 
aim and object of all science was to get 
through appearances and perception to the 
facts behind them, that is to say, to get our- 
selves into the position of the ‘‘ Ideal Ob- 
server,” or ‘‘ super-observer ’’ as he is some- 
ioe called. Mit is oe er rier 
with supposing (ignorantly, as I call it) that 
the shadow of Jupiter is falling on one of his 
satellites when it seems to us to do so, or to 
know that it actually took place a quarter 
of an hour before, which is the time when the 
‘Ideal Observer’? would have seen it? 
“K.Q.” seems to prefer the former. If so, 
surely he would have us go backward in- 
stead of forward in knowledge. 


I was just going to append my signature 
here when it occurred io me that it mighit 
be well to record what on a general view 
of the correspondence that has passed seems 
to me to be the position of the Einstein 
theory. First there can be no question that 
as an example of pure mathematics it js a 
brilliant piece of work, and that, regarded 


\ 
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as a structure, it is coherent in itself, Iti 
wheu we come to examine its f r: 
we begin to be filled with a feeling pf doa 
and uncertainty. And the more thg.found 
tions are scrutinised the more i 
they appear. They are principally the M. 
experiment, and the Lorentz transformatiogf 
Ot the latter its own supporters say jnot onl 
that they cannot prove it, but, what isf 
more, that it is incapable of proof ;' while 
regards the former there is apparently.q 
settled argument on its interpretation, a 
small wonder, considering that it :gave 1 
result av all! Thus at the very best, alf 
granting that the Einstein theory 3s sou > 
anywhere, it is after all only a castle in dg 
air, and the utmost verdict that can be give 
in its favour is the Scotch one GD beg 
Davie. 
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Charles D. P. 


BENDING OF RADIO WAVES. 
[220. ]}—\ith reference to the r | & 
220, December 2) of Professor J. A. Fleming§.., 
lecture on ‘‘ Wireless and Its Scientifie P 
blems,”’ the theory therein propounded thg., 
the bending of radio waves was probablil., 
due to a layer of electrified dust which caf, 
from the Sun is not a tenable one. A mom 
feasible explanation is that every materajl. 
body in its motion carries with if an atma -. 
sphere of æther, or transmitting mediun§. 
whatever name be’ given to it, the unduly 


tions of which follow the contour of MS 
body. I don’t suppose that the ‘ school Za 
men” will be prepared to accept this on .. 


cept just yet. but it rumours difficalties iq. 
connection with the Michelson-Morley expeng - 
ment and the aberration of light, and bas als. 
a close bearing on the validity or invalidity. i 


of the Einstein theory. , 
Robert Marshall. 
4, Wardie Avenue, Edinburgh. 
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have indicated that X-rays are transmite 1: 


‘X-RAYS. 
notices in the daily P 


[ 227. ]—Recent 


to a distance by means of a metal strip. ‘Tl 

Pupin (New York Academy of Science, OH “a 
stated that every substance on which the Yag? tr 
impinge at the same time emits them, end} :d: 
Röntgen was apparently of the same opio. kre 
In view of the fact that the rays are DF}: t 
found to be electro-magnetic waves, hang, I; 
wave-length of the order of 10-*om,, if ify 
not surprising (vide the Electron Theory) that 
no electric current is detected in their rant D 
mission along the strip; again, the tang 
radiability of all metals. including alumimom, } = 
is so small that the effect cannot well w} 
produced by anything akin to transpereng: f- 

It would therefore be interesting to know 
whether the professors, Bragg or, 
scientists, have made exhaustive experiments A 
on this transmission to a distance, aid È. 
information on the following points would be a 
useful :— ‘ 

1. Are the rays emitted throughout the}. 
entire length of the strip? Y mE 

2. If so, is there a gradual falling of m; Y 
intensity as the distamce is increased? i 

3. Has the form of the conductor sy 
effect on the transmission? a D 

4. Have different metals, etc., been tred, ts 
and particularly has a long carbon rod ben t: 
tried? 

5. Is the effect. diminished or increased by}. 
exposure to light. or ultra-violet rays? .. f: 

6. Has it been ascertained that there 8 8 f. 
limit to the length of the strip beyond which j.: 
no X-ray effect is produced? 

Many other questions suggest themselvé, |. 
but it would seem that an exhaustive | 
analysis of the phenomenon might add 000 
siderably to our knowledge of the rays them- Fo 
selves and the metals and perhaps Wè 
‘straining °’ of the ether in the presence 
Matter. A. Gorham. 
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THE REARFLEX OR DIRECT-VISION f, 
MIRROR. ; l 
[229.]—Many serious and frequent fatal | 
accidents are recorded owing to the me 
of a swiftly moving automobile or vehicle n 
being sufficiently acquainted with the conail- 
tions prevailing injthe immediate rear., 
momentary turn (of the head to obont S 
overtaking vehicle) when a concentrated tor- 
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“ard attention was essential, a turning with- 
“gt due caution into a side avenue, an in- 
“sutious start trom the footpath edge to the 
“tad centre at an untimely moment when 
“other vehicle is passing the same identical 
ï gsition, have all contributed to the serious 
cessity of some means to observe or locate 
afa conditions prevailinc in the rear. Various 
“ety mirrors nave been devised and adopted 
‘g this purpose, both in the form of plane 
$rrors, and others of a convex type, each! 
heed in a position for observation that best 
fved the purpose required. The use of 
e plane mirror has the disadvantage of 
w lmited field of view, apart from the 
idfavourable angle of observation. The 
sanvex form, although giving a larger field, 
ifs the disadvantage of portraying a very 
torted image pertaining to that type of 
ation. The Terra-Aurora Optical Co. 
ave, after numerous experiments, designed 
je Rearflex, to give a larger field of observa- 
òn, yet strictly true in detail, giving. and 
“fraying in stereoscopic and lucid’ relief, 
“nd alo capable of being adjusted to suit: all 
quirements, whereby all objects of the rear 
spective appear in the near front imme- 
ate vision of the controlling observer -at 
leir true distance, and which also enables 
he driver to steer backwards without the 


DEE Ts 


“6 locate the position. The. interior optical 
‘Stmciple to effect the desired purpose is 
“implied as far as possible so that a maxi- 
{U§um amount of illumination shall be trans- 
“fitted; and consists of two convex or positive 
"censes acting in conjunction with two planes 
elif total reflection in suitable positions (one 
4 the reflecting planes receiving the incident 
itfeamg, and comprising in its contour, a semi- 
eversing diagonal or original and special 
wi Keatures for collecting and semi-reversing the 
fiew before it enters the positive lenses) and 
hereby renders it possible to i 


have’ in con- 
Innction with the use of these lenses both the 
follecting aperture of incidence and the 
nsual ‘aperture of observation upon the same 
‘Bide of the instrument, the two openings 
vayg separated to any distance that is neces- 
{ary ta clear upon the one hand any inter- 
fpoamg obstacle that may obstruct the view 
‘ol the observing focal plane for portraying 
=the same in the immediate front vision of 


en he driver. The instrument may be utilised 
(wpa either a horizontal right or left position, 
Í vet m a perpendicular position, and. is also 
at 


fabled -with an adjusting device whereby the 

-Mangle of view may be regulated to suit the 
articular vehicle to which it is permanently 

“attached. Terra-Aurora Optical Co. 

) 2a, Ashdown St.. Kentish Town, N.W.5. 


THE SMOKE NUISANCE: 

aA [2.]—Houses should be built without 
pe ys; they are unnecessary. There 
ay should be a system of pipes laid over the 
P Hols of houses leading to a central furnace. 
f This furnace would create the current of air 
i= auy, and the smoke, when it reached 
„At, would be consumed. The draught. could 
i* be easily controlled by dampers in the flues 
= tol each grate. It might be possible to utilise 
*", sme of the existing furnaces for the purpose. 

ete are ways by which the pipes could be 

t free from excessive accumulations of 
æt We drain away objectionable liquids 
aud solids from our houses, so why not objec- 
| Wonable smoke or vapours? Sewer gas should 
"f 20 drawn away in a similar manner, and 
5i then it would never find its way into our 
wy doses. I advocated this system many years 
„A % but it has yet to be adopted. 
ep C. Carus-Wilson. 
r“ —— 
z| THE GEO-GYRO-AUTOGRAPH WHICH 
MADE NEWTON’S FANCY BE- 
COME A FACT. 


(Continued from page 76, Vol. CXIV.) 


(20.JI asked in the ENGLISH MECHANIC 
of Jane 10, 1921, if any interested person (in 
problem of Newton’s) could show why 
| a iy n, I failed to get equality of 
o} Telts rom the north-fall and from the south- 
t All respectively. 
ae , Crp to the question being forthcoming, 
a | will ndeavour (by the following diagrams) 
rÀ © show -the theoretical rinciple, agreeing 
the practical results obtained. 
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peessity when reversing for turning round j. 


-side of the 1 
handed (the opposite way to which the Earth 


\ 


The only difference in Fig. 1 and Fig. 2 is | 
R, L meaning | being of greater value than the axial side R 


at the places marked L and 
left-hand and R meaning right-hand. 

This' is the place where the experiments 
were made, as described in the E.M. of 
June 10, 17, August 19, and September 2, 
being the latitude of Wellingborough, viz., 
52° 18’ 8.2 North. N.P. means North Pole, 
and O the centre of the Earth. 

At L, in Fig. 1, is shown the 20-pound 
plumb-bob deflected, or skidded, away from 
the axial, or north, towards the equatorial, 
or south, this skidding effect being caused by 
centrifugal flanking force. OEE 

On the plumb-line is shown a side-view of 
the half-cylinder fall-weight descending on 


END VIEW. 
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The equatorial side L and L’ in Fig. 1, 


and R’ in Fig. 2, on the equatorial side of 
the plumb-line the fall-weight works in. 
conjunction with the rotation of the Earth, - 
whilst on the axial side of the plumb-line the 
fall-weight works in opposition to its rotation. 

Equilibrium also is a factor, working in the 
same direction, for at L and L’ the half- 
cylinder is in a state of semi-unstable equili- 
brium, whilst at R and R’ it is in a state of 
semi-stable equilibrium. | 

The photograph shows the top of the insu- 
lated foundation, which is a slate disc, sur- 
rounded by a ring of felt packing (to damp 
vibration), and is shown in elevation on page 


t 


QUADRANT of EARTH 
viewed as going. east. 


AXIS 


The Geo-gyro-autograph. 


the equatorial side of the plumb-line. In the 
corresponding view L’ is shown the end of 
the half-cylinder fall-weight, turning left- 
handed (the same way as the Earth is turn- 
ing), which on impact stamps 'the Newton 
effect on the graph-card, the approximate 
mean results rece degrees. 

At R and R’, Fig. 2, is shown the half- 
cylinder fall-weight on the axial or reverse 
plumb-line, and turning right- 


is turning), the approximate mean results of 
Newton effect on the stamped cards being 
3 degree. 


Inertia is a characteristic feature in causing 


{ this unbalanced result in the Newton effect. 


225. It is still in existence, not having been 
disturbed when. the instrument was dis- 
mantled. At the south-west corner of photo- 
graph can be seen a faint spot. This is a 
lead plug (with a centre-screw) inserted into 
the floor. The three circles represent where 
the feet of the tripod-stand rested, and a 
wire loop is shown extending from the south 
foot of stand to the lead plug. 

During the experiments I found the south 
side of the tripod-stand was slowly creeping 
in an easterly direction; this accounts for 
showing where the looped tie was fixed be- 
tween the south foot and the screw in lead 

lug. : í 

\P Through ny introducing the crucial prin- 
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ciple of reversal to Newton's. problem, experi- 
ence’ began to show a far-reaching obligation 
had been incurred. | ae 
| Latitude, where the “ trial’? was being 
made, became a prominent factor. ` . 
In the “E.M.,” on the above dates, is 


stated :—“ I, expected, on~ reversal, equal 


_wesults from the north-fall as 
obtained from’ the south-fall.”. 
This was. ‘misconception of- mine to 
equality,’ because reversal was not 
_ being carried out in.a strictly conrect manner. 
-The correct way to have got equal results on 
reversal would have been to cross the Equator 
and test on an equal latitude in the opposite 


had been 


7 aye 


hemisphere, _ es 

Means and, circumstances not admitting, 
eventually expediency was resorted to by 
simply modifying the instrument on the spot, 
-and without removing any part, or without 


E i Insulated Foundation of 


any part being added) which when tried gave 


approximately equal results. from thè north- 
fall as-from the south-fall. | 
_ This gave me confidence in the original 
instrument with its unequal results, for it was 
quite evident that anybody on examining the 
modified instrument could, by two senses— 
that of sight and that of touch—and also by 
the marks left by modification, be able to 
decide which of the two was trustworthy. 
I.should be greatly interested if anybod 
would freely state how they would have modi- 
fied the original instrument so that it would 


show equal results when tested. under the 


above-named conditions. 

I can ‘assure them it is not with intent of 
appropriation I'am asking views of other 
minds, for. before publishing, on June 10, in 
the “E.M.” I had, on May 31,-.1921, 
deposited (for safe custody) a sealed “envelope, 
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containing a letter stating- how the original perature error,” and’ I may add the “hy a 
instrument was modified, and giving conse- | metrio error’ -may well be left to look afte 


ther. 


quent results., ; ; 
|. Wellingborough. ` 
+ = ; >D 0 @-< eee ae mers 
REPLIES TO QUERIES. 
[256.}-PRIMUS BURNERS.—These would 
much less troublesome if the oil were filtered 
or strained through a funnel provided with a 
| very fine mesh. All oils are dirty, and much of 
the so-called carbonisation. of the burner is 
really due to the dirt in the oil, which becomes 
fixed on the inside of the tubes 
heat. The oil can be easily 
‘it through the cheapest grade of newspaper 
cut to a circular shape, folded in the usual 
manner. and put in a large funnel, which can 
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be filled at night, and left till morning to do its 
work. Small funnels provided with a fine 
mesh are often sold by dealers in stoves—the 
mesh will not allow anything to pass into the 
container that will not easily pass through the 
nipple, but filtering is still better, and pro- 
longs the life of the burner and the nipple, the 
latter especially requiring much less attention. 
As to heating the burner to redness, this requires 
caution, as the brass used in the tubes is easily 
melted, also the plunging of the red-hot burner 
anto.water is not unlikely to spring a joint and 
so cause a flare-up like that described by 
“W. J. G. F.” on page 193. When com- 
mencing to unscrew a burner, or when screw- 
ing it tight up, the spanner should always. be 
used. I have noticed some users doing this 
by gripping the broad top of the burner— 
another way of inviting disaster. _ : 

J. R. Leach. | 


[261.}-REGULATOR CLOCK.—Personally 
I think that the circular error,” the ‘ttem: 


by the intense. 
filtered by passing 


‘for regulators.. 


disposition; of dead- escapement clocks 
place (p. 87) he mentions that be- cleaned = 


! ` 


a 
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themselves, being quite able to justify tha j 
position, which has een given’ them by som 
the greatest aticians, but there af 


some practical matters of detail which may | 
much more profitably ‘considered. - In the frat, 

we may whet is understood by th 
term regulator as applied to a clock? Ceir 
tainly ‘it is not every clock with a dead-beg 
escapement that can rightly be considered 
regulator—very far from it. A regulator is 
timepiece which is so accurately constradg 
and adjusted that it will give a sufficientigx! 
firm and steady known rate to fit it for ty 
purpose of timing other clocks, marine chroni 
meters, or finely adjusted free-sprung pods 
watches, To attain. this perfection in a dea 
beat escapement clock, there are many thigh 
to be dealt with, for although the only ify 
herent defect in.this escapement is the’ effect ¢ 
the thickening of the oil upon the impulse plan 
of the pallets. and although, thanks to sgz 
phire pallets and the remarkably pure oils no§: 
obtainable. this trouble is greatly diminishes 
there: still remains a variable friction m tif- 


th . 

and 14° of impulse, that general y pralne ‘i 
these angleg. 

must be verified as correct with the esapy- 

‘ment actually in the frame... ; i? 


consistent with strength, ei 
escape wheels, with pivots perfectly round ag! 
polished, must be accurately poised. on a posing“ 
tool and tested in the frame. A- dead-beg"* 
regulator does not admit of second-class wong: 
in any part of its construction, but if proper 
made and fixed will give-a rate nearer fyg: 
‘seconds per year than five seconds per bere a 
A clock with its own original . pendulum thag: 
would gáin two micutes a week is evidently n 5 
regulator, or otherwise very much out at a 7 
own ‘experience agrees ‘fairly met: 
that of “Master Marmer,” except that I do K 
not find the dead-beat escapement more esty fèu 
made than the gravity. I- think a well-masf:x 
dead-beat escapement is a work of art! i? at 
'E. Nelson. in advocating the making of tef. yr 
escapement not quite dead, is obviously w}: i 
aware that. this has been done for many yen} oi 
, and with ve details. a nare e i n 
lator so afranged that as jong ‘the pendi: iiy 
lum’s aro does not exceed ene pre-determined d 
amount, the escapement ‘is perfectly dead, borf; 
if the aro is accidentally or otherwise increee 5. 
then ‘the excursion of the pendulum 1s a Pi 
what evtateed | by the’shape of the. pallets te 
ot tru: > ; i enag 
E Septuagenarian: Clookmaker. }. 


P PA 7 od ‘ 5 
[261.—-REGULATOR CLOCK.—In ‘reply t1.. 
Me Ellison, I have studied Lord ‘Grimthorpes į" 
book, even the first edition (now lost), but have a 
still’ the enlarged edition; but, further, have |°- 
read the original, .of which the theoretical joat fo 
part of the book is a copy. The book 1 ale - 
d, but, ‘like all.other books, has its fa i Fe 
e principal fault is that too much a > 
given to his gravity escapement for regulate 
That escapement is probably the best for turret `: 
olocks that has ever been designed, but. 3$- 
doubtful if it ‘is the best for regulators. i 
brief, the book iş better for turret olocks 
If Mr. Ellison will look up T 
tho paragraph following Lord Grimthorpos {d 
description of Sir G. Airy’s escapement in js, 
Greenwich, clock (page 101) he will find Grm, ẹ., 
thorpe’s improvement on that plan. He hel I; 
that it went eight years without being tou d aN 
“The arc decreased a little, and it ha 


° . . e. o e fox 
slightly increasing gaining rate in the last 
ac put I never fad any clock go's0 well ef. 
anything like that time. : ...” . This r ap fa 
bably is the best escapement for `a regulator (8? {y 


nursed clocks. and elėctrical pendulums, ne l 
being excluded). Mr. Ellison will nofice % 
tho aap alana 7 etd regulate book 
actly contrary e iments in the 907" 
He say f “Tn order to counteract the 


He says (page 85): gain | £ 
i 


as the-aro deoreases, . . .” but. in another 
regulator, and that: its aro .increased. ha 

degree. with no alteration of rate. Yet ii 
result did. not seem to .impregs, him. saith 
Graham escapemenits do not: follow theory ¥™ 


tegard*to circular errors, | “My ‘experience * 4 
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tah dead escapement clocks lose as the arc 
es, and as they get dirty the arc in- 
and the rate increases as well. My 
ators are jewelled. The clock mentioned 
y former letter, which had a rate of 2 min. 
m:tweek before’! it was fitted with a brass 
lulum, was, of course, not aregulator, but a 
cpg bracket clock with a 12-in. pendulum. 
j very well made, but not jewelled. The 
of a Valliamy half-dead escapement is 
t 90’, while that of an ordinary grand- 
auction is 5° or 4°. The amount I 
is 5’ to 10’. Edward M. Nelson. 


“BLE-REGULATOR CLOCK.—Although 
ie Nelson’s remarks as to the points of escape 
> the Graham and gravity escapements are 
. *teot, it does not follow that they constitute 
~P matn difference ” between the two. If the 
° ity escapement had no more behind it than 
t would never have established the position 
as Gravity clockmakers see no objection 
end do not make the pendulums to 
tea large arc to obviate it, They know 
well that if they give the pendulum an 
g aro of about 2°.5 degrees that they 
l appřoximately get rid of the ciroular 
‘barometric errors, with a little left to deal 
Sh other errors that may crop up. The 
cham with an escaping arc of half a degree 
$ be a curiosity ! 
i Septuagenarian Clockmaker. | 
82. -SOLID GEOMETRY.--Mr. P. H. 
“gl’s query of November 18 does nòt seem 
pave been satisfactorily answered. He is 
‘ste Correct that space can be divided sym- 
cally into solids intermediate between 
--fcube and the octahedron, in the sense that 
‘y are bounded by fourteen faces, six of 


„~n 


j,feh.are squares and.form parts of the faces 
v.a cube, and eight -are hexagons forming 
= of the faces of an octahedron. This solid 
be be arrived at by cutting away the six 
ts of an octahedron until the original faces 
5 reduced to regular hexagons; or by cutting 
py the eight corners of a cube, until its 
e is reduced by exactly one-half. Space 
also be divided symmetrically into rhombic 
Wecahedra, which are not technically regular 
da, as though all their twelve faces are 
e, their fourteen solid angles are of two 
erent kinds. The three solids, the cube, the 
dodecahedron, and the cubo-octa- 
Faron, correspond to the three lattices of the 
i abie syatem, the cubic, the face-centred cubic 
‘nd the centred cubic: so that if space is 


© Jided into cubo-octahedra as above described 
¥ qar.centres lio on the points of a centred cubic 
-Wice Any number of divisions of space into 
a ds may be made, but only these three 
a o the full symmetry of the cubic system. 
“ler divisions such as square or hexagonal 

ms correspond to lattices of the systems 
lower symmetry. X: Vs 
MAGNETIC IRON OXIDE.—Fe,O, 
ced when steam or carbon dioxide in 
i$ passed over red-hot iron, but when 
ted iron oxidises in air or when burnt in 
en other, although similar, oxides are 
sd. The magnetic oxide par excellence is 
© mnera] magnetite, which is a naturally 
. Armed magnet. It is of the same chemical 
“pmpeiio; as the artificial product, 
et ts magnetic character is abnormal, due no 
se to the molecular state in which st was 
2 evolved. Iron preparations are used in 
as a tonic to improve the quality of 
blood when impoverished, as in anemia and 
a. The acids in the stomach act on the 
and the result is an increase of the red 
. Srpusdes of the blood. Magnetic oxide of 
. Mon is useful when it is desirable to continue 
, Me use of iron for some time. Dose, 5 to 22 
FS two or three times a day in water. Soluble 
™ HQ diluted in half its bulk of water. 

T. Tamblyn-Watts. 
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| ‘yBRI-PROTECTION FROM LIGHT- 
_NNG.—There is no protection from lightning 


at & person or animal out in the open. 
ban even if dry and clean,’ would be of 
Alias the force of the lightning being much 
nd that The only protection I can think of— 
A t would be very slight—is to lie down 
daas if possible, in dell or furrow, 
: ear a tree or hedge. A person 
or ding up would not be safe from the direct 
det teturn™ stroke—i.e., the induction 
The ak both would most likely be fatal. 
i an est placo to go to in a thunderstorm 
am qudergronnd cave, and then get well 
wine on ps opening. The next safest place 
himne -Protected building, well away from 
ys and draughts. F. G. Ansell. 


,BLPROTECTION FROM LIGHT- 
but —R r is one of the best insulators, 
dothing Protection afforded by its use as 
Wiley gd be mullified by the presence of 
panies by rain, which usually accom- | 
è thundergtorm. One must remember 
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that in lightning, we have a tremendous elec- 
trical energy, which, although it chooses the 
line of least resistance, is powerful enough to 
bridge the best insulator of all—viz., air. The 
number of deaths from lightning hardly war- 
rants attention when there are so many pre- 
ventable .accidents which by reasonable pre- 
cautions could be reduced. ‘The lightning flash 
either travels from one charged cloud to 
another or to the earth. It jumps here and 
there, picking out an easy passage. Supposing 
that a man wearing a rubber suit, hat and 
shoes was in its path and everything was dry, 
possibly the lightning might turn aside and 
come by preference to earth h the air 
nearby. And yet the man might be as dead 
as a door-nail through being in the electrical 
field. In case the fiash did happen to strike 
the insulated man there would be very little of 
him left. T. Tamblyn-Watts. 


{308.]}—‘‘ PEERLESS ” CYLINDERS. — 
There are two processes used in welding or 
filling up grooves in cylinders. Both of these 
are proprietary processes, and are extensively 
adverti in the motor journals. One firm 
grants licences for others to use the process, 
and it would be as well for you to get in touch 
with them and see if the terms suit you. There 
are several ways of filling up the grooves which 
you could make use of, but the difficulty is to 
get a metal which will stand up to any tem- 
perature likely to be experienced and yet 
adhere to the cylinder walls. One preparation 
is sold for this purpose and can be easily 
applied, but I have no experience, of its A eas 
formance. David J. Smith. 


(311.}—GRAVITY ESCAPEMENT. — The 

roper theoretical distance of tho lifting pins 
from the centre of the escape wheel is 1-56th 
of its diameter. In practice not exceeding 4 
of an inch for a 4-1 wheel will be found to 
give good results. 

Septuagenarian Clockmaker. 

(312.}+- BALL-COCK LEVER.—The main 
fault of these is that they are often used of too 
small size and thus submerge over the centre 
line. The copper will stand up to water almost 
indefinitely, but the solder will not, so if it is 
a spherical float, use one large enough to do 

e work without submerging the joint line. 
The semi-spherical is 'a better form, but here, 
again, it must not be too heavily loaded. On 

d valves I have found glass balls carried in a 
wire cage, These, unless broken, last inde- 
finitely, but the ordinary copper float, if above 
rules are followed, will last long enough. 

David J. Smith. 


[312.]BALL-COCK LEVER.—You can trans- 


form this into a displacement “ float” by fixing 


an attachment on to the present lever to ex- 
tenå back of the fulcrum and on which you 
can hang a weight to counterbalance the 
“float,” leaving as margin a weight equal to 
the weight of the water displaced by the float 
to operate the valve. You can still use the 
present ball either wholly or partly filled with 
water, or replace it if you wish with a cast-iron 
ball or any other material not soluble in water. 
If vou have not room for this, you can accom- 
plish the same effect by a flexible cord over a 
small pulley fixed above the ball-cock lever, 
with counter-balancing weight hung thereon, 
bnt pulley may ‘require more looking after to 
keep it running smgothly. J. G. F. 

(315. -REGULATOR CLOCK.—(1) By 
standing near a good regulator and keeping 
the ear on its beat and the eye on the seconds 
hand of the instrument to be tested and note 
the difference. (2) Appear at the local 


ost. 
office a little before 10 a.m. and ask the lark 


to give you facilities for hearing the time 
signal, keeping the eye on the seconds hand of 
a good watch going to time. Beware of the 
personal equation, and repeat the experiment 
on two or three different occasions. (3) Simply 
a matter of arithmetic, 

Septuagenarian Clockmaker. 


[316.}-MICRO. CONDENSER.—It would 
be impossible tos say what the N.A. of Mr. 
Williams’s & is without measuring ìt. 
“J. . R.’s’. condenser must be under- 
corrected for achromatism. I have seen others 
like it. dward M. Nelson. 


17. WARNING BELL.—There is no diffi- 
culty about this problem. The floor contact 
can be bought at any electrical shop. It must 
be fixed in the entry with some flooring over it 
so that a person entering the shop must tread 
on, say, the mat, and the mat is laid on 
the movable board, which, however. should 
not rise and fall more than { in. In falling 
the board, etc.. makes the electrical contact 
and completes the circuit and so rings the bell. 
It. would be advisable to get a man with a 
little experience to fix it all complete, as cer- 
tain precautions must be taken, such as pro- 
vision to exclude dust from the contacts, put- 
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ting the battery in proper order and in a suit- 
able place. The apparatus is a little compli- 
cated, and experience makes the difference. 
between success and failure.” Perhaps a prac- 
tical man might find a means of making the 
bell ring when à customer enters and not when 
leaving the shop. This might be an advantage. 
It would, however, be wolk to consider whether 
the contact maker could be fixed over the door, 
as it would be-much simpler and less Spon e: 


[318.}+-MAGNETIC. FORCE. — There is 
no substance impervious to magnetio force. 
However, it is possible to screen 
magnets from stray lines of magnetic force 
in measuring instruments by enclosing 
them in a powerful magnetic field. 
is said that a small magnet may be screened 
by enclosing it in a hollow iron sphere, but I 
know that a thick iron cap open at one end. - 
only will not screen a magnetic compass. 
The sphere conducts the lines of force round 
the compass needle. ‘ Non-magnetic’’ means 
that the metal named cannot be magnetised as 
a permanent magnet. ` F. G. l. 


[318.+-MAGNETIC FORCE. — The only 
known method of screening, is by casings 
of -magnetio metal, that is, practically, soft 
iron, either cast or wrought. Such a soreen 
acts by diverting the lines of force through 
itself, and must be thick enough to do this 
effectively, or several successive screens may 
be used. No other substance is of any use at 
all for the purpose. . K. Q. 


318.+MAGNETIC FORCE.—There is no 
substance impervious to lines of force in the- 
sense you mean, but a highly magnetic sub- 
stance, ©.g., iron, will act as. a soreen by 
“ diverting ” or “ short-circuiting ” the lines of 
forces through its own substance—c.f. a horse- 
shoe magnet with the “keeper” on and off. 
The mothod of application will depend upon 
what you want to do. W. J. G. F. 
19.}—OBSERVATIONAL ASTRONOMY. 
The querist will find shart lists of Nebulæ, Red 
tars, Double Stars, Variable Stars in the 
‘‘Observer’s Handbook” for 1922, which was 
reviewed in last weck’s issue, and also ad- 
vertised on the front page. He will also be 
able to observe -occultations, Jupiter’s satel- 
lites, and, if not afraid of early morning work, 
would be doing something really useful by 
timing eclipses of Rhea during the next two 
months. | | Kiwi. 


ay Rian beet OIL ON CEMENT 

FLOOR.—Has paraffin oil been tried? This, . 

if used judiciously, might remove the trouble. 
David J. Smith. 


[321}-LINSEED OIL ON CEMENT 
FLOOR.—The mari probably meant to apply 
boiled oil, but used raw oil by mistake. © 
former would have dried in about two days. 
The raw oil can be easily removed by wiping 
it up with a flannel soaked in turps. It may 
be necessary to go over it twice, but if it iə 
then not quite satisfactory wipe it over once 
more with, a cloth soaked in petrol. It is 
hardly necessary to mention the danger of the 
latter process, and that all the windows must 
be wide open until all evaporation has passed 
away. E. A. 8. 


[323.}- BAROMETER.—To fill the tube 
properly and obtain a perfect. Torricellian — 
vacuum proceed as follows: Heat the mercury 
in a porcelain receptacle to about 120° C. 
Place the tube in a horizontal position, the 
shorter limb being uppermost. Now ea 
small funnel, having a horizontal stem just a 
little longer than the short limb of the tube. 

e hot mercury is now poured down this till 
the tube is full up to the bend The object of 
heating the mercury is to free it from all 
possible moisture, but the writer has obtained 
sufficiently satisfactory results with cold mer- 
cury, but the process of getting this round the 
bend of the tube is a very laborious one, ¿xu 
in no case is easy, requiring a great deal of 
gentle tapping and persuasion. During the 
process of getting the mercury, whether hot or 
cold, into the short limb the tube must be fixed 


fimly in position, or it may turn over suddenly, 
wasting the mercury and possibly fracturing 
the tube. Having been so far successful, place 
the tube in an upright position, keeping thumb 
over the open end, when the mercury in the 
longer limb will sink, leaving an empty space 
at the upper end (the Torricellian vacuum 
desired). The process of getting the mercury 
round the bend cannot be done in a hurry; ıt 
can only be effected by repeated gentle 
pings on some soft surface with the tube he 

in such a manner that the mercury gradually 
flows round the bend from the short to the 
long limb. With hot mercury the process 15. - 
of course, much easier than with cold, 
bubbles should belconspicuous by their absence. 
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The whole process of adjusting these ‘“ wheel- 
barometers’? (as they are called) is given in 
my ‘Meteorology for All,” but, except for 
experimental purposes, they are not of much 
scientific value, a good ‘“‘aneroid”’ being far 
better. D. W. Horner. 


[324.}-MENSURATION.—The solid men- 
‘tioned by Mr. Neal is an interesting one; its 
edges: are all equal and so are its solid angles, 
each of which is faced by two plane angles 
120° and one 90°. Three such solid angles in 
contact include all space; fourteen such solids 
can be applied face to face to a central one so 
as to fill the included space completely. Each 
of these can be treated as a fresh centre with 
the necessary fresh solids added, and so on, to 
fill out space. These solids are not easy to 
visualise, but by making two paper models of 
the -half figure—i.e., a hexagon surrounded by 
three hexagons and three squares arranged 
alternately, it can be seen how they fit. I do 
‘not know Hinton’s “ Fourth Dimension.” Mr. 
Neal’s original title “Solid Geometry’’ is 

-surely more correct, S. E. Percival. 


~ea mT 
- QUERIES. 


'326..—LIZARDS.—When a schoolboy at 
Clifton, I used to join others in catching 
lizards on the downs. Sometimes when catch- 
ing a lizard by the tail it would be broken off 
and left in our hands. tho lizard escaping, 
apparently uninjured. The act appeared to be 
quite a voluntary one on the part of the lizard. 
Can anyone kindly tell me how. the creature 
“does the trick ”? It has always seemed to me 
an extraordinary thing that a tail could be 
' volùntarilý “ amputated ” without injury to the 
Jizard.—C. Carus-Wilson. ` 

1'327.) — LAYING CURLED OAK 
VENEBERS.—Would any reader give a hint or 
two on the best method of laying curled oak 
veneers? What should we add to the glue that 
will incorporate with it to fill up and bring to 
a level surface? Can the work be done with 
an ordinary veneering hammer; or how, 
‘better?—Country Joiner. 

32.J—FIRE SURFACE.—Which is the 
best rule for ascertaining the amount of fire 
surface, say for a. boiler 30 feet long ‘by 6 feet 
diameter ?—Triton. 

1329.)—WATERPROOFING BLACK IN K. 
:—I write and copy music for four brass bands, 
the players of which have to attend a good 
many outdoor functions. and who complain 
that when it rains the notes run and blot 60 
'they cannot read the music. I have tried four 
of the best known inks, but all serve me the 
same. -Is there any waterproof ink I could 
‘make that would stand tho raindrops?— 
A. D. D. 

'330..—TRA VELLING WHEELS.—Which 
of the three following would be tho lightest in 
draught? Each wheel to be 3 feet high and 
3 inches across the tire, one to be a spokeless 
wheel running upon three friction rolls, the 
other two to be spcke wheels, one running 
'upon a taper axle, the other upon a parallel 
one. dt is for a machine where nearly all the 
weight will be on one side of the wheel, but 
if I adopt the spokeless wheel I shall get a 
nearer or more equal balance.—Contractor, 

'331.]—OPTICAL.—Is it possible to decom- 
pose light by means of any arrangement of 
reflecting surfaces, so as to do away with the 
prism?—L,. Pike. 

'332.)—W ATER-WHEEL.—What is the best 
wood with which to replace the arms and 
buckets of a water-wheel which are in a rotten 
condition? Would iron arms be cheapest in 


the long run? There is an iron rim to hold 
the bucket.—Crux. 


1333. J—FLAT-IRONS.—How can I get the 
bottoms of my flat-irons smooth and bright 
again? J could keep them so when heating 
them on the stove, but since I have heated them 
over a Bunsen gas stove they have gone off 
anyhow, and I cannot iron fine things credit- 
ably.—Liza. 


{334.1—CALCULI.—Has electricity ever been 
found successful in removing calculi from the 
bladder? A friend who is on duty in Germany 
tells me some of the German doctors claim 
‘that it has.—Sisxty-five. + 


{335..—-MARQUETRY. VENEERS.—I - wish 
to make some makquetry veneers for fancy 
tables. I have a table, not with mlaid flower 
and scroll work, but ‘built up of small angular 
pieces of veneer like parquet flooring, but on 
a much smaller scale. The design is am ordi- 
nary chess-board. Could anyone oblige with 
details. Would a ciroular or miniature frame- 
saw cut the wood up into narrow parallel strips 
with sufficient accuracy ’?—Pons. 


{336.1 — HOMOCHROMATOSCOPE. — What 
were the purposes and construction of this 
optical instrument? A friend tells me it was 
mentioned in a footnote to an article by Proctor 
on coloured suns in ‘‘Ours”’ many years ago. 
Or could anyone tell me if any instrument of the 
kind can be had or made facilitating the precise 
mossuremant of colour and its hues or shades.— 

au. 


{337.—SUNSHADE CRACKING.—What is 
the cause of an ordinary blue glass s 
cracking when the Sun is fooussed in my 34-in. 
refractor? It has done so twice lately within 
the first ten minutes of using. If I throw the 
Sun on a screen, and so dispense with the sun- 
shade and direct vision, is there any danger of 


the eyepiece cracking, or is there any other 
remedy?—E. M. H. 


538.. —AIR LINES IN SPARK SPECTRA. 
—In photographing metallic spectra, using a 
Z-In. spark coil and half-pint Leyden jar in the 
circuit, is there any means of getting rid of 
the air lines. or, alternatively, can I use any 
metal electrode that will show the air Jines 
only with this size coil and jar. so that they 
can be mapped? I do not want to have to sur- 
round the spark with hydrogen or any other 
gas.—Alan B. Radford. 


[339.}-WATCH HAIR SPRING.—I often 
find watch hair springs out of shape. How can 
I get them back to their proper shape so that 
all the convolutions or turns are in the same 
plane and symmetrical?—D. G. 


[340.}-PETROL ENGINE.—On the jet of a 
petrol engine I find some figures stamped, such 
as 60 or 50. What-do these figures refer to, 
please? They seem to indicate the size of the 
jet in some way, but I cannot tell what they 
really mean.—D. G. 


[341.]}-HYDRAULICS.—If a tube, say 4-in. 
Lore by 2 in. long, is immersed vertically in 
water to a depth of $ in, we can determine the 
negative pressure necessary to raise the water 
to the top of the tube. As the water is maised 
the level falls until it is flush with bottom of 
tube and .air enters along with water. Will 
some reader kindly say how the lowest pressure 
required to draw air along with water-spray 
up such a tube can be arrived at?—J. B. 
Burnett. 


[342.}-CURING SEA FISH.—Can anyone 
kindly give me any hints on the salting and 


curing of saltwater fish or refer me to any 
literature on the subject?—E. E. M. 
[343.--JUPITER.—What is the highest 


Jupiter rises above the Eoliptic. and in what 
constellation would it be?—G. E. J., Ipswich. 


[344.}-MAKING SMALL LENSES.—Can 
any of your readers say definitely whether the 
small lenses used in microscopig objectives have 
been made by grinding the glass into perfect 
sphere in the same way as the balls used in 
ball bearings, then slicing*off a piece of the 
glass and grinding and polishing the out sur- 
face to the desired curve? If so, when was 
this process used, and what are the objections 
to a: as compared with the customary process? 
—Micro. 


——— >e 6 o-< 


Pure Platinum.—According to Edward 


Wichers, of the Bureau of Standards (‘‘ Jour. 
Am. Chem. Soc., 1921, xliii., 1268-1273), 
platinum of a high degree of purity may be 
obtained by repeated precipitation as ammo- 
nium chloroplatinate; four such precipita- 
tions are usually, sufficient. + Each precipitate 
is washed two or three times by suspension 
in a rather large volume of a solution of 
ammonium chloride containing from 15 to 
20 per cent. of that salt. The washed pre- 
cipitate is collected on a filter, dried, and 
ignited to platinum sponge in an electrically 
heated muffle furnace. The sponge is con- 
verted into hydrochloroplatinic acid by means 
of aqua regia; and the entire cycle of opera- 
tions is repeated. The final ignition is 
made in a porcelain dish, in an atmosphere 
of hydrogen: the dish is covered with a 
silica plate, and heat is supplied by a gas 
flame. By this technique platinum has 
been obtained with a calcium content pro- 
bably not in excess of 0.0001 per cent. 
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ANSWERS TO CORRESPONDER 


` The following are the initials, etc., of letted 
hand up to Tuesday, 3 p.m., December- 6, and 
acknowledged elsewhere :— i 


T. S.—Dr. A. Woolsey Blacklock—H. C. How 
Clericus—V. E. P. Nihil. 7 

R. FIsuer.—No. 

TRANSrorT.—Impracticable. 

J. 8. GoopWis.—Please send. l 

CUBRENCY.—That is bi-metallism. 2. No. 

G. STONE.—We know nothing of them, and sh ic 
advise caution. : 

WILEIE.—Yes; the male hawk, or tercel: sope 


because it: is one-third smaller than the fe 
bird. 


T. P. S.—Sorry, but we do not think anyone 
yet produced a dampproof and fireproof x 
for wood. of Ñ 

CONCBRIIN\.—Lither the reed is defective, so th 
buzzes against the sides, or there is some fore 
matter against it. 

GILMORE.—If you turn a new mandrel your ah 
will not run true. Better make a new collss 
the mandrel has not worn out all round. Proje | 
the collar is most worn. 


Taxl.—The ‘‘ Son of the Star,” or Bar-coohab, 
a name assumed by Simon the Jew, in the re 
of Hadrian, who gave himself out to be the “§ 
of Jacob,” mentioned in Numbers xxiv. 17. 

SQUARE THREADS.—Tap the holes with square th 
taps, taper, and plug. If the holes are dead dd 
and the thread is wanted to go to the botim i 
the hole, you will want a third tap—e bottom: 
tap. If, on the contrary, the holes go rig, 
through the metal, you may manage with è tg 
tap only. 

C. Cooke.—There was a translation of 
‘‘Astronomie Populaire” published by Obs 
and Windus in 1894. Our former frequent cont 
tor the late Mr. J. E. Gore was the éranslat ny 
We do not know if it is still in print. ‘Possibly 
advertisement in our “ Wanted” Column mig 
elicit an offer. 


J. GRAHAM.—You cannot get perpetual motfon 
magnets any more than with weights. Just ss} 
takes as much work to raise a mass as that me: 
gave out in falling, and a little more besides Bip 
overcome friction, so it requires a little more wog.. 
to draw away a mass of work from a magnet thal, 
the mass gave out in “ falling ” to the magaet |: 

Stow BEAT.—An crdinary pendulum that 
make four vibrations per minute would have to} 


73l ft. long, and therefore, in your case, at 
rate, impracticable. 


D <C? 


Pathe Vee 


But there are means of brig -, 
ing very slow pendulums within comparative 

small compass. Look up p. 157 of our & 
October 6, 1894, for illustrations and particular 


Lupus.—We do not know when the last wot w3 
destroyed in England, but it is certainly nob tr 
that wolves were extirpated here in the 
Edgar, although there ıs a tradition to 3 
effect, based on the misunderstood words of Wi 
liam‘of Malmesbury (B. ii.. chap. 8). As iste § 
the reign of Henry VI., Sir Robert Plumpton Be 
land in Notts by service of “‘ frighting the wor 
in Shirewood Forest.” 


H. C. §.—Panremo Jelly is a very useful remedy 
many ailments. It heals cuts, sprains, bruises 
more quickly than any other salve we know; & 
taken internally, is good for colds, coughs, wy ' 
throat, and other troubles. It can t t 
order at the druggists, but if not, send 28. %4. 8 
a jar of it to Panremo Pharmical Co., 1% DA: 
Quadrant, Richmond, Surrey, mentioning ° 
recommendation. 


KIMTSHI.—You are suffering, like a good many OM 
of us, from amaxaphobia. The faculty have Sf 
Tecognised it yet, so we make them a presei i 
the name. In plain English, it is the nerves 
tering cacophony engendered by the street 
of London. Railway servants and railway ‘ch 3 
lers suffer from another variety of it, mo 
German pathologist has dubbed siderodrom af be 
Our great-great-grandtathers were victims tories; 
vapours in the eighteenth and nineteenth ces af: 
we are the prey of the various manifestatio 
neurasthenia, or so the fashionable doctors 
We can only grin and bear it, and wonder 
our grandchildren will develop! 


>< 0 o< 4 

Will Sunlight, Fade Them ne & 
according to the Scientific American, i` 
tester to demonstrate whether certain © 
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are truly “ fast’’ when they come M le dl h 
flict with the rays of the Sun. Samp et 
cloth dyed various colours are put into oP j.: 


mi | 


tacles and exposed to the rays of 4 


lamp that is rich in ultra-violet we after 1": 
as the mercury-vapour or 
undergoing the test for fifteen 
retain the brightness of their five 
the inspector. 
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R SIMPLE FORM OF BIOSCOPE.— 
| IL. | 


at By Owen LIsiey. 

bs THE GATE. 
This consists mainly of threé pieces, 
d‘that shown in Fig. 5 is screwed to 
he frame of the machine, and could be of 
heet brass about  three-thirty-seconds 

hick, In it should be cut a circular open- 

g slightly larger than the diagonal of 
he square Opening in the slide. Fig. 6 

„$ the slide, or gate proper, through which 

„feo film travels. Figs. 5, 6, and 7 show 
bw this can all be built up out of sheet, 


2 Fia. 5. 


Li 


“be and angle brass. <A in Fig. 6 is 
“he end view, and B is a piece of sheet 
‘Thrass about one-sixteenth thick, and on 
_jwhich are riveted the slips C, and on the 
“opposite side the pieces of angle brass. 
ie must be taken to see that the film, 
„4 Which ig shown by the dotted line, passes 
z quite freely between these. The two pieces 
a? D are only required to fill up the space 
. btween the angles, so that the back of 
the gate is flat. Fig. 8 shows the mask 
-pSeparate and also in its place at the back 
ifof the gate. 


PEE C 
Cai 


Fic. 6. 


sk can slide up and down the 
gate, and is moved by the 
object of the mask will be 
The details of the mask 
hin clearly seen from the Fig. 8. The 
ge shown here is that of the model 
m which these drawings are made, but 
àps it would be a simpler way for 
amateur to do away with this and 
wrew the gate to the piece, Fig. 5, pro- 
Some packing pieces at the ends 
ty -oW ol sufficient space for the mask 
Fig) Up and down. 
and Y shows ‘the cover for the gate, 
Mt which is hinged, a packing piece at 


” 
r 


an 


Ye 
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Fig. 5, between the two making up the 
distance required, as will be seen. 

`- Fhe bow springs A’ should enter freely 
between the two pieces of angle brass, so 
as to hold the film in its place. These 


B’ 


could be of very thin brass, about one- 


| fiftieth of an inch, or they could be of 


clock-spring steel. If of the latter, the 
ends should be softened so that they will 
bend as shown. 

The springs must not be too stiff, or the 
film will be broken as it is drawn 
through the gate. The runners on which 


Fie. 8. 


the film is pressed should be quite smooth 
and polished with very fine emery paper 
and the ends well rounded off. 

The dog, in reality, delivers a series of 
rapid blows on that part of the film be- 
tween the bottom of the gate and the lower 
sprocket, and this causes the intermittent 


| movement of the film at the opening in 


Fic. 9. 


the gate. It must be remembered that the 
film is never very far off the breaking 
point, and even under the best circum- 
stances breakages are not uncommon. 
When making the gate, and also wher 
finally tuning up the machine, the bes’ 
way is to try it with some old film tha‘ 
does not matter if it does get broken. Old 
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film can often be got from one of the 
attendants at a cinema for a trifle. There 
are two kinds, one of which is known as 
‘‘Non-Flam,’’ and the other is dangerous 
if any quantity of it is about. It is easy 
to tell which is which by holding a short 
piece in a flame, and the “ Non” will not 
burn. The projecting piece, or edr, B' 
should be bent as shown in the plan be- 
low, so that the catch C? can come over it 
and thus hold it against the gate. 


Top MASE. 

The object of this is to what is termed 
“centre the picture,” and this is why it 
is required. Films often have bad joins 
in them, and the same, at times, happens 


in printing. The result of this will often 
be seen in a cinema when portions of two 
pictures appear on the screen at once. It 
will be seen that the opening in the mask 
is slightly less than that of the actual pic- 
ture on the film, and this is so that it 
should cut off blurred and ragged edges. 
It is also smaller than the opening in the 
gate, and normally the mask should be 
kept central. If portions of two pictures — 
appear on the screen, the mask can be 
raised or lowered until that part of the 
picture which is not required is cut off: 


See Fig. 8. 
Tre Doe. 


Fig. 9 shows the cam for driving this, 
and it should be of about eighth mild 
steel. As it is shown full size, it could 
be set off from this or cut out and pasted 
on the metal and then gone round with 


Fic. 11, 


a prick punch and the parts not wanted 
sawn off, and the edge filed up to the 
required shape. The edge must be per- 
fectly smooth or it will not drive the roller 
of the dog lever. In Fic. 10 will be seen 
the details of the dog. The rollers should 
be of aluminium and as light as possible, 
and forced on the ends of a piece of brass 
tube, which runs on the pin. From the 
eye at the end of the lever there is a light 
spiral spring, the other end of which is 
attached to the stretcher so that the roller 
is kept on the cam. The pinion, which is 
chown full size, has the boss forced in the 
bore of the cam. 


THE SHUTTER. 
Fig. 11.The one shown here is of the 
louble-action type and is\driven by a small 
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pair of bevel wheels in the hollow of the 
main frame (see Fig.). These bevels, in 
turn, are driven by the smaller chain 
wheel (see Fig. 4), which runs at twice the 
speed of the sprockets. A jockey roller 
is shown to take up any stretch of the 
chain. | 

Fig. 12 shows the details of the lower 
guard, and it could be cut out of 16th 
mild steel. The rollers could be made 
of stick brass with a piece of tube between 
them, and they should run quite freely on 
the pin. This guard swings on one of the 
stretchers, as will have been seen in 
Fig. 1, and is pressed oy or off the lower 


Fro. 12. 


sprocket by the pin bearing on the spring, 
as shown. 

The top guard is made in the same 
manner, and was shown in Figs. 1 and 2. 
In these Figs. a pair of plain pins are 
shown on the Guides A and B, but these 
do not seem to work smoothly, and it 
would be better to make the inner one of 
each of these with a roller similar to that 
of the guards. l ) 

Figs. 13 and 14 show the details of the 
spools, and the lower one is driven by a 
small round belt by the side of the chain 
wheel, see Figs. 3 and 4. The top spool 
only pays out the film. The lower or 
take-up spool is. made thus:—A wood 


Fic. 15. 


bobbin is turned to the size shown, and 
a saw-cut made across it to take the end 
of the film so as to start winding it up. 
The metal cheeks can be tin and should 
have wired or burred edges, and a sheet- 
metal worker would make these. 
bobbin can be bushed with brass, but the 
simplest way is to screw the cheeks to 
the wood. The end of the arm on which 
the spool runs is slotted and a button 
fitted, and when the spool is pushed 
back as in the Fig., this button can 
be turned so that the spool will slip over 
it for removal. This applies to both 
spools. See Fig. 14. The spiral spring 


The. 


the boss of the pulley and the other to 
the face of the tin cheek. The arms that 
carry the spools can be of 4 round bright 
mild steel, and bent so that the centres 
of the spools are opposite the centres 
of the sprockets. The washers or collars 
C' must be soldered tô the arms to form 
an abutment for the springs to press 
against. 

Fig. 13 is the driving handle, which 
screws on to the end of the spindle of 
the ‘lower sprocket. 


l THE SPROCEETS. 


These are best of gunmetal, and one 
pattern would do for both. The 
sprockets must be correctly cut or they 


” 


~ 


t. Fic. 14. 


will tear the film, and if the reader has 
not the appliances for this he could get 
them cut outside. Most optical firms 
would undertake this, possibly those ad- 
vertising in our columns. If the reader 
cuts them, the dimensions shown in Fig. 3 
must be kept to. A fly or single tooth 
cutter will do. If the sprocket is pro- 
perly cut, a piece of film with twenty 
perforations in it should wrap round and 
show no error or teeth crowding on the 
sides of the holes.. | 


THe CHaIn WHEELS. 


These are not so particular as long as 
the top and bottom ones are the same size 
or number of teeth, and the middle one 
half that number.. The arrangement 
shown in Figs. 4 and 11 is a double-act- 
ing shutter, having two vanes, but this 
need not be kept to; and the middle 
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wheel could be the same size as the others 
if required, and in that case the shutter 
would only require one vane. 

The light chain suitable for this could 
mostly be got through a local cycle 
dealer. It is known as ‘‘ Chainette,’”’ and 
is made for this purpose. The pitch is 
5-16, and the width inside $. This should 
be got before the wheels are cut. 

The fly-wheel must be of lead, as being 
small no other metal would be heavy 
enough. The easiest way to make this 
would be to bore out a piece of wood 
larger than the sizes of the wheel, and at 
the bottom to put a hole to take the 
large part of the brass sleeve. The lead 
can then be cast in the wood mould, and 
the sleeve put on an arbor and the wheel 
turned to its final size. See Figs. 1 and 


can be of brass wire, 16 gauge, wound on | 2 


-a@.taper arbor, and one end soldered to 


(To be concluded.) 


THE ORIGIN. OF MOUNTAINS. Ë. 


Sir Jethro Teall took the chair at last gy. 


Friday's geophysical discussion at 
Burlington House, opened by Dr. Jeffreys, 


who summarised his new theory of the f.: 


origin of mountains. He 


sures of vanadium lead rocks, 


degrees Centigrade as that at which 4 


crust began to solidify about the original. es 
Earth, which he considers to have been a f.. 


mass of gas ejected from the Sun. 


The rate of increase of temperature with 7 


depth is, he considers, too great to be ac- 


counted for by the usual theory of cool- ` 
ing, but he explains this by the radio- Į; 


active principle. If, however, the Tatter 
alone was at work, the temperature below 
the surface could not exceed 700 degrees 
Centigrade. Moreover, the radio-action 


5. accepts the a 
figure of 1,600 million years for the Earth’s f; « 
age, deduced from the radio-active mea- $ 


assumes an initial temperature of 1,200 f- 


cannot go very far down, or else such an $= 


accumulation of heat would be generated ir 
as would infallibly burst the Earth. He ¢: 


considered that the crumpling generally 


explained as the effect of shrinkage, as in 2 


a withered apple, is partly due to action 
under the sea, where, he thinks, the rocks 


are stronger, and their effect may be }- 


transmitted to the land, causing 


mountains near the shore,.as in the case 
of the Andes. a 


' His theory demands that ogean beds- - . 


should warp under contraction, so that the 
greatest depths would be near the shore, as 
in fact they have been found to be, with 
comparatively shallow depths in’ the 
centre. 
a crucial test, for it necessitates a dis- 
turbance of gravity in mid-ocean, so that 


when a satisfactory gravity survey of the |: 


ocean is made it can be tested at once. 


Dr. Evans objected that 750 degrees Í 


Centigrade was nearer the truth than 1,200 


degrees Centigrade, and that the higher | ; 


temperatures found to have existed wert 
to be attributed to oxidation of rocks, 4s 


proved by the Smithsonian investigations i 


at Maima Loa. 


Mr. Oldham raised the uestion 


whether it is at all safe to postulate y 


shrinkage and cooling. There are two 
instances of survey at fairly long inter- 
vals: one in California and the other in 
India, where the net change was an im 
crease of about 30 foet in 150 miles. 

Dr. Simpson did not think the theory 
could account for the dense crumpled 
masses north of the Himalayas. 
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THE SPIDER AS AN ENGINEER. 


“The Spider as an Engineer ” was the 
subject of an interesting lecture recently 
delivered by Mr. Fred W. Saxby in the 
United Free Assembly Hall. Edinburgh, 
under the auspices of the Philo 
sophical Institution. The lecturer, who 
illustrated his subject with a series o 
excellent photographs, having prefaced 
his remarks with a fairy tale borrowed 
from the myths of ancient Greece, which 
served to explain the mythical origin of 
the spider as the spinner of beautiful 
tapestries, described the various organs 
of the creature’s body, all of which played. 
a great part in its predatory operations 
against the insect kingdom. | : 

The spinning of the web, or “ snare 
as he called it, for the securing of. its 
victims is a delicate operation and 4 
veritable “engineering feat.’? From spi- 
nerets in the abdomen there was squi 
out through tubes jets of gum which 
contact with the air formed a th 
which the spider could weave into a ¥ 
in about; an vhour,> In the centre He 


x 


His theory fortunataly admits of m 
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‘meshes were closer in order to give. 
„strength to the whole, and a main un- 
“attached line running to the nest was 
dor the purpose of conveying to the spider 
. the immediate vibrations caused by a fly 
‘or insect alighting on the “snare.” 
Beads of gum on the thread caused the 
prey to stick to the web, and the oil on 
‘the spider’s body prevented this happen- 
„dg in its case. | 

d Discussing the wonderful construction 
-gf the spider's feet, Mr. Saxby declared 
that he was the first naturalist to dis- 
„cover that they also acted as a pair of 
„sissors. In obtaining actual photo- 
“graphs of the spider, he also stated that 
“fhe had used a tuning-fork with which to 
“wause vibrations on the web similar to 
those made by a fly alighting. 

—— > => 0 o 


| THE INVENTIVENESS OF LIFE. ` 


P 
v 


~ 


ri 


1 


al Professor J. Arthur Thomson had a 
‘arge and interested audience on Decem- 
Inver 3, when he lectured to the members of 
sithe Educational Institute of Scotland 
‘(Edinburgh Local Association) in Edin- 
t:fbargh University on the subject of ‘‘ Many 
‘+ Inventions : A Study in Animal Be- 
“4 haviour.” 

à Speaking of the quality of insurgence 
“among living creatures, Professor Thom- 

‘son said he found some reason for belief 
‘i in the insurgence even in the number of 
2 living creatures. There were at least 
96,000 backboned animals named and 
‘+ known, and 250,000 backboneless animals 
i+ named and known, and that was a very 
"t moderate estimate. Then there was the 
ic prodigality of individual life—there was 
a one of our British starfish which every 
i year had two hundred millions of eggs— 
i and the extraordinary choice of all sorts of 
34 habitats. Life was practically omni- 
is present. Man, of course, had annihilated 
- distance in recent times, but the birds 

‘ were before him. The majority of our 
i British birds had conquered the seasons, 
#3 and never knew a ‘winter in their year. 

Whatever it might be called, there was in 

4 animal life a quality of indomitable per- 
wj Severance, vital inertia, wrapped up in 
ıri tho very heart of the creatures, for they 
x4 Were always attempting the impossible and 

leving it. , 

Rising out of this quality of imsurgence 
there was the quality of inventiveness. 
; Although the name might be wrong, the 
i fsct was secure that pervading animal life 
| at all levels there was this capacity for 
-discovering and using devices or contriv- 

aloes or inventions, according to the level 

at which they occurred. After telling of an 
| periment with a fly-trap plant, Professor 
© Thomson said even at the low level of 
> Plants we were not legitimately permitted 
| b exclude the psychical element alto- 
+ gether. In. the upper reaches of the 
| animal kingdom there were hundreds of 
tases where one must not hesitate to use 


+ 
i 


- 


° 
t 
t’ 
‘ 


‘the word ‘‘intelligence.’’ Visiting the 
È Edinburgh Zoo recently, he noticed the 
K aviour on the part of the Polar bear. 
2 The bear was seated on its rocky penin- 
| ; and many of the buns thrown to it 
| had fallen short and were floating on the 
; Surface of the water of the quarry. The 
| Polar bear could easily have jumped in 
| and got them, but she was apparently 
| verse to the water on that occasion. In- 
stead, she came to the verge of the penin- 
: Sulaand, with her big paw, began scooping 
| ewater until a current was started which 
rought the whole stream of buns to her. 
one alter another. That was a piece of 
behaviour so far away from the ordinary 
Tote of a Polar bear’s life that one 


mittee was elected, with Mr. 
hon. secretary, for the purpose of organis- 
ing the social evening to be held in Feb- 
ruary. It is hoped to make this even 
better than the last one, which was voted 
& great success. 


s 
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Between the two extremes there was the 
extremely interesting and still very mys- 
terious tract of instinctive inventiveness, 
illustrated at its climax by ants, bees, and 
wasps. 


SCIENTIFIC SOCIETIES. 


NORTH MIDDLESEX WIRELESS | 
CLUB. 


The seventy-ninth meeting of the Club 


was held on Wednesday, November 30, 
with the Hon. Secretary in the chair. 
After half an hour’s Morse code practice 
Mr. Savage announced that he had re- 
ceived a letter from the member who was 
to lecture that evening regretting his in- 
ability to be present at the meeting. He 
therefore suggested that some time be de-' 
oe to questions and answers by mem- 

ers. 
lets giving details of the Club and the 
names of the officers and members were 
now to hand, and he distributed a copy 
to each member present. 


He also announced that the book- 


Mr. Dixon started the questions by ask- 


ing why it was that he found that when 
using a certain amplifier he got better re- 
sults without a grid condenser and leak, 
while according to the text-books this 


should not be the case. Mr. Holton then 


got up and explained by means of 
diagrams that this result could be caused 
by altering the H.T. voltage. Other mem- 
bers contributed to the discussion by re- 
lating their experiences, | 


Before the meeting closed, a sub-com- 
Dixon as 


The Club has issued an interesting 


little ‘‘ Red Book ” giving all information 
about its objects and the very moderate 
terms of membership, together with a list 
of members and officers. 
sales covered should get a copy of the 

on. 


Readers in the 


secretary, 


Mr. E. M. Savage, 
‘* Nithsdale,” 


Eversley Park Road, 


Winchmore Hill, N.21, and we are sure 
many will join. 


—_—_—__>-2» 0 0 

Chalk Carvings.—The demonstration of a 
new art was given last week by some mem- 
bers of the London Sketch Club at St. 
George’s Hall. Chalk pebbles, which had 
been picked up on the beach and sent from 
Westgate, were carved by these artists into 
sculptures, one of the most attractive being 
the head of a Red Indian. The discovery 
of this new use of beach stones was made by 
a Canadian entertainer, Mr. W. V. Robinson, 
who found that the pebbles could be carved 
when damp and their soft quality made per- 
manent and hard by dipping them in paraffin 
wax or varnish. Hehas amused many children 
at the seaside by carving the chalk rock and 
ornamenting his designs with seaweed and 
coloured shells. It is suggested that men out 
of employment, with some artistic capacity, 
might take up the work, which in practised 
hands would result in small sculptures of real 
value and ornamentation in the home. 

Fluxes:—Mr. H. V. A. Briscoe, 32, 
Blenheim Gardens, Cricklewood ; D. Richard- 
son, 26, Winterbrook Road, Herne Hill; 
and the District Chemical Co., Ltd., 1, Fen- 
church Avenue, London, have patented a 
flux for the autogerous welding of aluminium 
comprising one or more alkali halides and an 
activating agent which reacts with them only 
in the presaice of aluminium oxide. An 
alkali pyrosulphate or pyrophosphate is em- 
oloyed as zctivating agent. a suitable mixture 


being potassium chloride 45 per cent., sodium 


chloride 30 pec cent., potassium fluoride 7 
per cent., lithium chloride 15 per cent., and 
the pyrosulphat> or pyrophosphate 1 to 10 


sould not hesitate to call it intelligence. | per cent. 


SCIENTIFIC NEWS. 


aaa, 
A large meteor was seen emerging from 


the south-west sky at Eastbourne about 


9.30 p.m. on the night of the 7th inst., 
and appeared’to drop into the sea over 
Beachy Head. Coastguards on the sum- 
mit of the Head report that it appeared 
to drop close to the land in the direction 
of Newhaven and Seaford. 


The collections made by the members of 
the Mount Everest Expedition, which have 
already arrived in London, include a large 
number of plants, birds, and insects. 
More than 600 photographs have arrived, 
the best of which will be shown to the 
public next month. 


The Quest has left Rio for the South. 
Sir Ernest Shackleton now proceeds 
to South Georgia, where his biological 
and geological comrades have already 
gone. Early in the New Year the 
Quest will sail eastwards, visiting 
Bouvet Island and searching for the lost 
or submerged Thompson Island. The 
Antarctic ice is the real goal,. and Sir 
Ernest hopes to enter it near Enderby 
Land before the end of January, and to 
follow the coast until the middle of March. 


Sir Edgeworth David, F.R.S.. Professor 
of Geology in Sydney University, on his 
return to Perth, Western Australia, from 
a recent tour of inspection of the Pilbarra 
mining field and the Kimberley district, 
reports that he is greatly impressed with 
the mineral resources of the country 
thereabout. He states also that analysis 
shows traces of mineral oil over a wide 
area in the Kimberley district. 


“ Calvert's Mechanics’ Almanack for 
1922” (John Heywood, 6d.) marks its 
49th year of publication and covers 176 
pages of excellent matter of the sort that 
in increasing quantity and quality which 


‘through nearly half a century has estab- 


lished its unrivalled reputation. 


The Gamble Prize for 1921 at Girton 
College, offered for the best essay or dis- 
sertation by a certificated student of the 
college, on some subject connected with 
mathematics and physical science, has 
been awarded to Miss F. . Hamer, 
Scientific Research Fellow (Natural 
Sciences Tripos, 1916 and 1917), for an 
essay on the “Studies on Constitution in 
the Cyanine Series.” 


Niagara Fall is calculated to be about 
39,000 years old; it cuts its way back a 
foot a year, and has retreated seven miles. 
So Professor Watts said in a lecture to 
L.C.C. teachers on Saturday. 


In a recent issue the New York Times 
stated that a periscope had been designed 
for use in a local ‘dry goods store. The 
office of the power plant engineer is many 
feet below the street level, and the peri- 
scope will enable him to observe the top 
of the smoke stack while sitting at his 
desk. In this way he may control the feed 
of fuel, in this case oil, under the boilers. 
The amount of smoke coming from a stack 
is a measure of the efficiency of the fire- 
men. When the top of the stack may be 
seen without leaving the office, it will be 
possible to control the firing within close 
limits. The idea should be kept in mind 
by all power-plant designers. 


“The British Journal Photographic 
Almanac `° (London, Messrs. Greenwood 
and Co., Ltd., 24, Wellington Street, 
W.C., 2s. net) needs no further mention 
from us than a recommendation to get it 
at once ere the sale is exhausted. It is, 
as usual, the most complete and perfect 
epitome of everything connected with the 
art of which the ‘‘ British Journal of 
Photography,’ is the recognised repre- 
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sentative, and it embodies the re- 
‘sults and maintains the traditions 


of the unrivalled research and seldom 
equalled editorship, which through 
several generations thave so effectively 
seconded the inventors and the utilisers 
' of their discoveries whose present 
successes are still to the front with 
fresh fruits of patient investigation and 
judicious application, among whom its en- 
terprising publishers can claim to have 
produced in its 820 pages as marvellously 
cheap a volume as it is all-embracing and 
reliable. 


Senatore Guglielmo Marconi delivered 


his Presidential Address to the members 
of the Birmingham and Midland Institute 


at the Town Hall last Friday evening. He 
gave an account of a few of the latest 
developments of wireless telegraphy, bring- 
ing home the extent to which wireless, both 


for telegraphic and telephonic purposes 
was being used both in this and other 
countries: and also endeavouring to dispel 
some of the curiously mistaken ideas still 


entertained by quite intelligent people 


with regard to it. Two subjects were dealt 


with about which a good deal has appeared 
in print. The first was telepathy or 
thought transference. It was not, he said, 
his province to give any opinion as to the 
existence or non-existence of telepathy, 
but he believed Sir Oliver Lodge, who 
had devoted many years to the study of 
the subject, had given it as his opinion 
that telepathy was not due to any form 
of physical vibration such as electric 
waves. The second subject was a very 
sensational report in the Press last year 
and during the early part of this year, 
that he was reported to have received wire- 
less signals which he thought might come 
from the planet Mars. The signals came 
from space outside the Earth apparently. 
They might come from the upper reaches 
of the atmosnhere; they might be caused 
by magnetic disturbances in the Sun ; they 
might come from Mars—or from Venus, 
even! As a matter of fact, those effects 
had not been nearly so noticeable of late, 
and he sincerely hoped that the gentlemen 
of the Press who were present would not 
interpret that last remark of his to mean 
that he asserted that the Martians—in 
despair at receiving no reply to their 
signals, had given up the attempt—prob- 
ably thinking that our state of civilisa- 
tion was so low that they had better wait 
several thousand more years before repeat- 
ing the attempt! 


Viscount Morley’s retirement from his 
‘Trusteeship of the British Museum, after 
a quarter of a century’s service, recalls, 
says the Morning Post, the undignified 
beginnings of ‘that institution. The refer- 
ence is not only to the neglect of the magni- 
ficent gift of the Cotton MSS. in 1700, 
but to the public lottery authorised by 
Parliament fifty years later for providing 
a house for that and other stores of 
treasure under the will of Sir Hans Sloane, 
then the latest benefactor. Of the £300,000 
raised in £5 tickets, two-thirds was to go 
in prizes and £100,000 for the National 
Museum, but before all was settled there 
was a great scandal over the evasion of 
the Act by the manager of the lottery, who 
sought a premium on the tickets for him- 
self, and was ultimately fined £1,000 in 
consequence. 


A third edition of “The Adjustment 
and Testing of Telescopic Objects,” issued 
by Messrs. T. Cooke and Sons, Ltd.. 
Buckingham Works, York, will be wel- 
comed by all astronomers and telescope 
makers, who have been so indebted to 
previous issues since the first edition was 
published in 1891. Since then the firm’s 
optical manager, Mr. H. Dennis Taylor, 


‘particulars of this Triple Photo-Visual 


Under the influence of anger, the force was 
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has engaged on many calculations and ex- 
periments with a view to the further im- 
provement of the so-called achromatic tele- 
scope that its makers were able in 1894 
to produce an entirely new objective 
practically free from secondary colour 
aberrations, and capable of being used 
for celestial photography without any 
special adjustment, while retaining all 
instructions relating to ordinary double 
objectives, many of which continue to be 
used. A supplementary chapter gives full 


Objective, and there is a good deal of 
other valuable information in the volume. 

The following scholarships will be 
offered by the Institution of Naval Archi- 
tects for competition in 1922 :—Naval 
Architecture.—Elgar (£150 per annum); 
Cammell Laird (£150 per annum); Arm- 
strong (£150 per annum). Marine En- 
gineering.—Parsons (£150 per annum); 
John Brown (£150 per annum). ‘These 
scholarships are open to British appren- 
tices or students, and are tenable (sub- 
ject to the regulations governing each 


scholarship) for three years at the follow-. 


ing educational establishments :—Glasgow 
University, Durham University (Arm- 
strong College), Liverpool University, 
Royal Naval College (Greenwich), City 
and Guilds (Engineering) College (Lon- 
don). Full particulars may be obtained 
from the Secretary, Institution of Naval 
Architects, 5, Adelphi Terrace, London, 
W.C.2. 

Sir James Fraser, who delivered an in- 
teresting lecture last week in the Richelieu 
Amphitheatre at the Sorbonne, Paris, on 
the “ Origin of Ideas,” said that for the 
study of the origins of the human mind 
there were three sources of information— 
children, remains of pre-historic man, and 
savages who can be studied living. The 
answer to the argument that to study 
living savages is not the same as to study 
our pre-historic ancestors lay. said the: 
lecturer, -in the theory of evolution, 
though that did not mean that living 
savages would follow the same path as our 
civilisation and some day produce their 
Shakespeares and Molières. Whether 
ideas, arts, and institutions have a single 
er a multiple origin—that is to say, 
whether they spring from a single brain 
or simultaneously from many brains, was 
well worth consideration. He mentioned 
the simultaneous discovery of the theory 
of the differential calculus by Newton and 
Liebnitz, and the work upon the theory of 
evolution carried out by Darwin and 
Wallace, each without knowledge of the 
other’s work, and he suggested the pro- 
bability that the use of fire was not a sud- 
den discovery of one individual, but that 
it was discovered independently in many 
different parts of the world. 

———>>-2 0 0 

Moderation in all things—in smoking and 
in exercise—was advised by Sir Sydney Rus- 
sell-Wells. Vice-Chancellor of the London 
University, in lecturing on ‘‘ The Care of the 
Heart”? at the Y.M.C.A., Aldersgate Street, 
last Monday. Sir S. Russell-Wells said that 
the heart working normally, say at 76 beats 
a minute, used a force equal: to lifting a 
weight of 152 Ib. a foot high in that time. 


Increased to 224 lb. per minute. Similarly, 
the sudden effort to catch a train increased 
the output of heart power to 360 Ib. per 
minute. Normally working, the heart 
managed to get little spells of rest now and 
then, but when compelled to work hard and 
beat fast it was practically robbed of those 
rests, and its muscles were damaged and its 
efficiency impaired. It was also affected by 
poisons which were communicated by tobacco 
smoking, indigestion, and other causes. We 
should not allow ambition to induce us to 
burn too much of the midnight oil, nor sloth 
to let us lie in bed too long in the morning.,|; 


THE “POSSIBLE” COMET—THE BRITI: 
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ASTRONOMICAL ASSOCLATION—DAY-] , 
LIGHT STELLAR PHOTOGRAPHY: . 
ORBITAL BLEMENTS OF MINOR 
PLANETS — THE PLANETARY DB 
PLAY—DIRECTOR OF THE HARVARD ‘x 
OBSERVATORY. | 
(231.] The “Possible” Comet.—The writeng -i 
of letters 205 and 206 on page 222 will bef = «i 
interested to know that a star-like object wag 4 
seen in the morning sky of August 6 by tw 5; 
young observers in the North of England” 
who were looking for Mercury. This wall: 
reported at the meeting of the British Asto.: i 
nomical Association on November 30 last, and! 
Dr. Crommelin, who read the commnnicell-‘ 
tion, made some comments about these'seve 
observations that have been considered tay: 
imply possible appearances of the object seem: 
by Professor Campbell on August 7. Dr: 
Crommelin had endeavoured to reconeile thal + 
observations on the assumption that they weg“ 
of one and the same body, but had to coniik 
to the conclusion that there were two, Iam 
not sure that he did not say ‘* at least two "$>: 
bodies. His remarks, when published in tha :s 
next number of the “Journal,” will no dowk&-; ; 
aid us in forming an opinion on the subject $x: 
Like the writer of letter 206, Dr. Crom-1-«:, 
melin did “not impugn the veracity of the}, 
observers,”’ but gave his opinion in the words f=: 
above quoted, and we must conclude either $ ‘- 
that there are move wonderful things to be}. 
seen in the sky than we suspect, if we oaly f., 
look for them, or that it is easy to be sef- f | 
deceived. The writer of that letter, how-]... 
ever, reverts to the circumstances attendant}. 
on the observation of the outburst of Nove}, 
Aquile in June, 1918. I feel bound to state}: 
again my entire belief that the star was sen f: 
as a first magnitude star in the hour after] - 
midnight of June 7. To think otherwise is to} ` 
impugn the veracity of a lady and gentle- 
man who had no desire for notoriety ant 1 
could have had no possible object in making |. 
a false statement. It is said that this ob ;. 
servation is completely disproved by a photo- | 
graph taken a few hours later. Surely thisis {~ 
fitting the observations to suit the theory 1- 
rather than basing the theory on the ob f` 
servations. : 
At the meeting of the British Astronomical 7° 
Association, Mr. Comrie, who has been the į- 
leading spirit in the production of the f 
‘“Handbook’’ (see p. 221), gave an account f: 
of its inception and a description of its de f- 
tails. Dr. Royds, the chief assistant to Mr. 
Evershed at the Kodaikanal Observatory, 
gave a nice address on his work there, which 
did not leave much time for the presenta- 
tion and discussion of papers. ; 
` Daylight Stellar Photography [205, p. 222] 
—There was an article on this subject im 
“ PAstronomie ’’* of October last by M 
Maurice Hamy, who has made experimenjs | 
on Mont Blane at a height of 4350m. wi 
colour screens and specially prepared plates. 
It does not appear that he actually photo- 
graphed stars, but his researches were 
directed to finding the ‘effect of the light of 
the sky on the plates under the conditions . 
of his experiment, and this was so slight that _ 
he formed the opinion that with a telescope 
of moderate aperture (13 inches, say) it would 
be yuite possible to photograph stars of the 
6th magnitude. This also formed the subject - 
of a paper presented to the Royal Astro 
nomical Society in November last, which is 
not yet published. 
Orbital Llements of Minor Planets {30, 
p. 225].—The following are the elements asked 
for by Mr. Barclay, and I hope they ere 
given with sufficient accuracy and in a form 
suitable to him. The figures for Marg ate 
taken mainly from the ‘‘ Observer's Hand- 
book”? of the British Astronomical Associs- 
tion. The cloments for Eros are from the . 
Frenoh ‘Annuaire,’ 1912, and are for epoch 
and equinox 1910.0. Those for Alinda are 
revised elements published in ‘‘ Ast. Nach., 
No. 992 (1919, June 18), and are for epoch 
1918. March 15 There has been recent. dis- 
cussions of the orbits of these two minor 
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anc , but they do not alter these figures 
preciably :— ai ~ | cellen: 


i Mean 


z . Mean 
ge Perh. Aph. Period. Daily 
so Dist. Dist. | Dist. Days. Motion. 
i fars.. 1.524 .. 1.382 .. 1.666 .. 687 .. 1886.5 
fros.. 1.458 .. 1.133 1.783 .. 643 .. 2015.2 
` da. 2.533 :. 1.182 3.884 ..1,473 .. 880.1 
t Long. of Long. of 
at , Inel, Node, Perh. 
Ecce or o e ` 8 ’ 
........ 0.093 .. 151 .. 48 567 1. 334 37 
JBaccsececse 0.223 ee 10 50 ' eo 303 37 eo }21 23 
Mda... À. 0532 .. 858 .. 110 53 .. 98 42 


| The “‘ long. of perh.” of Alinda is the sum 
l and. w given in the elements cited. The 
fean Longitude of Mars, 1922, January 0, 
gill be 184° 40’. The Mean Longitude of 
kos, 1910.0, was 139° 37’, and the Mean 
~ foomaly of Alinda—that is, its mean longi- 
“fade reckoned from perihelion at the epoch of 
“he elements—1918, March 15, was 17° 19’.3. 
Plinda is of about Mag. 14 at brightest and 
3$ remarkable because of its near approach to 
the Karth’s orbit, ,which is almost exactly a 
x ith of an astronomical unit and rather greater 
zihan that of Eros.: The minor planet ‘Albert 
E 977 has an orbit which much resembles 


- 


that of Alinda, the perihelion distance being 
‘a@bout the same, but the Q and w for Albert 
z4 e 1850.7 and 1510.9 respectively. 

t: The minor planet 1920 H.Z. appears to be 
‘cfather in the public eye at the moment, 
" podeing from the fact that there are refer- 
gnees to It on two. pages of ‘‘ Punch ” for this 
: A (December 7), and seems to have been 
athe subject of paragraphs in other journals. 
The statement about this planet in the 
ia“ Monthly Notices’ of fast February was as 


ae g rnae 


in, Its orbit is of a cometary character; the 
r‘perhelion is near the orbit of Mars, the 
= aphelion near that of Saturn; the inclination 
ails also very large. It shows no nebulous 
5 ienvelope with an exposure of half an hour, 
‘21 so it is difficult to apply the name “ comet ” 
“ito i. Its elements are:—w 55° 49’; Q, 


20 21° 18’; 1, 43° 27’: e, 0.653; mean distance, 
+ 0.57683; mean daily motion, 256.45. 
c| The Planetary Display (224, p. 232].—Un- 


n= fortantely, the weather has not permitted 
ts who live in the south-east of England 
wu to have had a full view of the recent remark- 
it ableconfiguration of the planets. It is possible 
to find other occasions when the five bright 
“| pianete were simultanecusly above the 
_ dorizon, the most recent being in December, 
1919, when Jupiter, Saturn, Mars and Venus 
“| were in the constellations Cancer, Leo and 
Virgo, aml were therefore in the morning 
| Sy, Mercury being, also a Morning Star, but 
į ising somewhat tater. In July, 1915, also 

five planets were Morning Stars simul- 
taneously, and again in April, 1902, but on 


“t of their distances from the Sun. In Septem- 
į ber and October, 1901, however, they were 
{ m this order, setting ‘between sunset and 
i midnight, and I think we may expect to see 
‘į Mo a configuration again whilst Saturn and 
me are near together. 

t 13 announced that Mr. Harlow Shapley 
has been appointed Director of the Harvard 
University Observatory. in succession to 
_ Pf. Edward Charles Pickering, who died 
+ ln Febmary, 1919. Mr. Shapley was formerly 
a pupil or colleague of Prof. H. N. Russell at 
Maceton University, and then a very 
ative member of the staff at Mount Wilson, 
atomia. His work on. statistics dealing 
with stellar clusters and the configuyation of 
he Universe ig well known. 

a : H. P. Hollis. 


32273 and 32054. 
[82}—Mr. Wilson (219, p. 231) is to be 


“sngratulated on possessing & very fine ob- 
Ket-glass:-—That he should not see the 12.0 


cmpanion to 32273 is not astonishing, as 
da llest star visible in a 3.8 in, would be 
ILL As regards 52054, I have noticed 
t I have a tendency to make my measures 
Somewhat, less than they should be. and so 
pong %t pmbable that I might have 
ne ured the distance too small, but on look- 
2 Op late mengures I find :— 


P857.2 D1.07 1900.6 6 nts. 
1.00 1905.6 1 nt. 


are. 
tin... - 359.7 


these occasions they did not lie in the order] 59 


Evidently Mr. Wilson has not only an ex- 

bt 0g., but equally excellent sight, and 

I trust he will make a speciality of double 

star work, which is much neglected in 

England. T. E. Espin. 
Towlaw, Co., Durham. 


WEATHER IN NOVEMBER, 1921. 


[238.] RAINFALL. 
No. Greatest 
of Fallin 
. days 24 
Stations. Totais. with hours. 
` Inches. rain. In. Date. 
London (Holborn 
Viaduot) ........ 1.64 .. 8 .. 0.52.. *4th 
London (Lewisham) 2.28 .. 14 .. 0.54 .. 2nd 
Tunbridge Wells | 
(Calverley Park) 1.65f.. 8 .. 0.58 .. 4th 
Worthingt ........ 2.18.. 9 .. 0.68 .. 16th 
Cheltenham ...... 2.06 .. 13 .. 0.33 ..16-30 
Tunbridge Wells | 
(Hawkenbury) .. 1.68 .. 9 .. 054.. 4th 
Torquay§ .....e0. 4.60 ..10 ..1.10.. 26th 
Barnton .........- 2.02 .. 16 .. 0.62 .. 2nd 
Ipplepen ........ 4.29 .. 17 .. 0.97 .. 26th 
Manaton ........0. 5.12 .. 21 .. 1.15 .. 14th 


*Taken at 6 p.m. All others at 9 a.m. 
_ Averages: t 3.33 in. ; ¢ 3.04in.; § 3.45 in. 


TEMPERATURE, 
Max. Min. Max. Min. 
Stations. shade. shade. Solar. Grass. 
fo] fe] o o 
Holborn Viaduot 68 .. 28 .. 87 .. 22 
Lewisham ocoaooo 57 ee 20 ee nee oe 16 
Tunbridge Wells 
(Calverley Park) 58 .. 24 .. 104 .. 14 
Worthing* e@eegcees 60 ee 28 ee 103 [ 22 
Oheltenham .... 60 .. 22 92 .. 16 
Tunbridge Wells 
(Hawkenbury).. 58 .. 28 .. — .. 26 
Torquayt....... - 67 .. 465 a — ie — 
Barnton ........ 57 .. 20 .. 96 .. 18 
Ipplepen ........ 60 ... 26 .. — .. — 
Means: * 43.6°, + 49.4. 


tAverage temp. 43.0°. 
| «| Mean same as in Nov., 1920. 
SUNSHINE. 


London—For month, 17.45 hours. 
»  —Sunniest day, 8th, with 4.75 hours. 


Month. Sunniest 


Hours. Day. Hours. 
Worthing* @eceececesovce e 95.7 ee 10th “ee 8.5 
Cheltenham CE (E 55.7 e 10th ee 8.3 
irae eg A Dision eooee 55.0 .. Tth .. 6.7 
Tunbridge Wells ...... 91.9 .. 7th 7.9 


Averages : * 80.5 hours, ł 69.2 hours. 


From tthe above figures wə sve that London 
and Tunbridge, Wells were the driest, the 
Devon stations being the wettest, as much as 
9.12 in. of rain being recorded on Dartmoor. 
Worthing and ‘Tunbridge Wells were the sun- 
mest places, with over minety hours’ sunshine 
each to their credit, whilst uay was the 
warmest, with « mean temperature of nearly 

S D. W. Horner, F.R.Met.Soc. 


MICROSCOPICAL. 


[234].—Before me is a century-old family 
relic in the shape of a small portable micro- 
scope in a neat mahogany case, containing 
stand, mirror. stage, 3 powers, 2 forceps 
(1 stage), a live box, and 3 slides—a 
for everything and everything in its place. 
The stand consists of a stout, solid brass 
pillar, screwing into a socket let into the top 
of the case, and carrying a concave mirror on 
gimbals, a circular tilting and reversible 
stage attached by a swivel-joint to a sleeve 
sliding on the pillar for focussing purposes. 
One surface of the stage (which has a central 
well and is pierced for forceps) is fitted with 
clips, and on the reverse surface the well is 
recessed to take the live bex and a blackened 
ivory ‘disc. From the top of the pillar pro- 
jects a stout arm with a threaded ring, into 
which the magnifiers screw. Those mag- 
nifiers are composed of single bi-convex lenses 
in brass cells, resembling watchmakers’ eye- 
glasses. The cells are threaded inside and 
outside to screw into the stand ring and into 
one another, forming various powers. The 
lenses are of 1d-in., 3-in., and. 4-in. focus 
respectively. As to their performance, well, 
it is not exactly equal to modern apos.—but, 
then, Jena glass and proof plates were not 
known in the year 1822. — 

The slides are interesting and peculiar, 
consisting of narrow and thin slips of white 


lace | fj 


wood, each having six counter-sinks forming 
shallow cells, twelve of which contain opaque 
objects glued in position and uncovered, the 
remaining six containing transparent objects 
between mica discs. — 

This little instrument bears evidence of 
having been much used, though still in work- 
ing order and nothing missing. There is no 
maker’s name attached to it. H. H. 


POLARISCOPE. 

[235.]}—Some years ago I removed from my 
microscope ‘its concave mirror and in its 
place have put a bundle of twelve plates, 
where they are now. Its non-rotation is 
rather a serious objection, because in geolog - 
cal work there is much measurement of the 


angles of extinction to be done. The method, — 


is to keep the fiducial iine in the eyepiece 
coincident with the zero of the arc on the 
stage. When the polariser is incapable of 
being rotated this cannot be done, therefore 
the measurement of the required angles will 
need a good deal of addition and subtraction. 
The new rotary plate polariser does away 
with al! uhis, and, besides, it is a more per- 
fect instrument, as it will extinguish the Sun, 
whereas the mirror polariser does not do so. 
Edward M. Nelson. 


A NEW POLARISER OF LARGE FIELD. 


(236.J—I can assure Mr. Chapman Jones 
that I did mot in the least think his refer- 
ence to recently-devised polarisers was in the 
mature of destructive criticism, neither did 


| I wish to leave the impression that his sug- 


gestions were of little use. I only intended 
to imply that they had a limited usefulness. 

I am afraid my statement as to percentage 
of light polarised was not clear. I meant that 
with white light reflected from a bundle of 
ten plates only about 8C per cent. of the re- 
flected beam was polarised, about a fifth being 
plane fight, hence a dark field nat being 
obtained, and sections of minerals do not then 
give their proper polarisation colours. With 
reflection from two separate piles of plates, as 
in ‘Mr. Nelson’s new instrument, almost com- 
plete polarisation takes place. With a Nicol, 
of course, at the most 40 per cent. of the inci- 
dent light passes out as a completely polarised 
beam, ‘but if Nicol is OnE enough no un- 
polarised light is passed. e objection to an 
eyepiece amalysis is that it so much restricts 
the field, ea Nicol in ‘body of microscope 
or above objective cannot rotate, except in 
special instruments, end, wnfortunately, a 
rotating stage is the exception nowadays with 
ordi instrumeats, so. polariser must 
rotate. 


I do mot know how Mr. Chapman Jones | 
uses the small Nicol with daylight unless fixed 
in a large, opaque screen; otherwise, much 
stray light must reach the mirror. Is not the 
illumination rather feeble with this arrange- 
mant, there being no means apparently of 
concentrating ‘ight for field of Nicol ° 

-= H. Wood. 


CRITICAL ILLUMINATION. 
(237.}—Why is it that the edge of the 


ame is considered necessary to critical 
illumination with the microscope? I must 


admit that, in practice, the edge view 
appears to give a slightly better image than 
the broad side, but fail to see why this 
should be the case. 

The following points come up for con- 
sideration. When the edge of the flame is 
used, its depth from back to front must 
allow of a certain latitude of focussing in the 
condenser, especially when the flame is close 
up, for naturally the distance ‘‘front of 
flame-condenser’’ is distinctly less than the 
distance “ back of flame-condenser.”” In 
other words, there must be a certain degree 
of confusion of light in the plane of the flame 
image for any given position of the 
Sondee. 

A diagram more easily conveys the sense of 
the above sentence. B and F are the back 
and front, respectively, of the flame. B' 
and F' are their respective images. B* being 
nearer the top lens of the condenser than F’. 
Between B? and F’ there would be a series of 
images, corresponding parts of the flame. In 
the upper diagram the state of affairs with 
the edge view is represénted, in the lower 


242 


that with the flat of the flame. It follows 
that, in. the first figure, since B is further 
from F than in the second figure, so too will 
B* be further from F*. Thus the first state of 
affairs would appear less desirable than the 
second. | 

Yet this does not appear to be the case in 
practice. 

Naturally, most microscopists would shelve 
the theory and go by the practical results, 
and, like everyone else,I always use the edge 
of the flame for critical work. l 

Will some of our experts give their views 
on the matter, and suggest a possible ex- 
planation of the apparent paradox ? 


It may be that the extra light given by the 


edge of the flame is the cause of the better 
definition, but considering the comparatively 


LAMP 


importance of quantity as compared 
ity, this seems hardly likely. 
W. G. Millar. 


small 
with qu 


EINSTBIN’S THEORY. 


(238.}-I have already had occasion to 
complain of the slipshod reasoning and inac- 
curacy of language which seems to be 
fastened like an obsession, not on Einstein 
= only, but on most of his interpreters. Some 

of ‘his paradoxes, when persistently hunted 
down to: their ultimate meaning, are found 
to reside merely in this inaccuracy of expres- 
sion, which is most surprising in a scientific 
authority, and annoying, not to say discredit- 
able. The confusion of thought involved in 
his inability to distinguish between an event 
and the observer’s perception thereof is bad 
enough. But the further'we go the more we 
find of the same sort of thing. Hunt down 
the meaning of that notorious stumbling- 
block, “the velocity of light is independent 
of the motion of the observer.” The state- 
ment is physically impossible as it stands, 
and demonstrably untrue. But what Einstein 
means, and ought to have said, is: ‘‘ The 
measured velocity of light is independent of 
the motion of the observer.” Assuming the 

Fitzgerald-Lorentz contraction, this is at 

least intelligible. But without the qualify- 

ing adjective ‘“‘measured’’ it is unintelligi- 
ble, and contrary to all possible processes of 
reasoning. 

I have just been reading an article in the 

“ Hibbert Joumal” on ‘‘ Euclid, Newton, 

and Einstein,” by C. D. Broad, of St. An- 

drews University. The author is more lucid 
than interpreters of Einstein generally are. 

But he also drops into the same pitfall of in- 

accuracy. He says in one place: “‘ Suppose 

there were two masses of liquid so far from. 
each other and from other matter that each 
is subject to no force except the gravitational 
attraction among its own particles. Each will 
assume a spheroidal form” (italics mine) 

‘under the action of these internal forces.”’ 

It is very difficult to understand a scien- 
tific man writing ‘this last sentence. The 
italicised word should, of course, be spherical. 

Spheroidal form could not be assumed under 

gravity alone. It would require also rota- 
' tion about an axis. The writer proceeds 

later to introduce the supposition of rotation, 
and his conclusions are lly unsound; in- 
deed. such as no astronomer could have 


ry 


that the mark on B was rotating with a 
velocity of about the common axis of sym- 
metry. 
| course’’) “the people on B would equally 
judge that the mark on A was rotating with 
the same velocity about the same line in the 
opposite sense.” 


the observed rotation of a spot on Jupiter, 
for example, could be accounted for by 
assuming a rotation of the Earth in the oppo- 
site sense in a period of nearly ten hours. 
But the veriest tyrp 
that the Earth’s rotation could not possibly 
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written. Hg supposes that each sphere has of the theortes of Relativity. 
a mark on its equator, which can be observed > 
by beings on the other, and says :— 


“ Sup that the people on A noticed 


Then, of course” (I like the ‘“‘of 


; f : 
Certainly not. It amounts to saying that 


in astronomy knows 


7 


E> 


CONDENSER 


cause a spot on another planet to appear to 
rotate. If the planet were very mear the 
Earth, the rotation of the latter could cause 
a spot on the former to appear to osclllate a 
little from side to side of the central meri- 
dian, as actually happens in the case of the 
Moon. It could not cause the spot to travel 
across the disc, disappear at the limb, and 
reappear at the: opposite limb. The only 
kind of rotation on the part of A which 
could cause a spot on B to appear to behave 
in the manner specified would be an orbital 


. motion of A about B as a centre, which is 


not in question. When we find eminent 
scientists propounding and interpreting an 
epoch-making discovery while making simple 
blunders like these in plain logic and elemen- 
tary physics, it makes us rub our eyes and 
ask ourselves where we are. Has Einstein be- 
witched the world’s savants, and cast a malig- 
nant spell upon their reasoning powers? 
Wm. F. A. Ellison. © 


[239.}—In reply to the Rev. C. D. P. 
Davies (225), everyone is, of course, quite 
aware that material beings of two dimensions 
cannot exist, and, as a matter of fact, I added 
a mote to this effect, but, on second thoughts, 
deleted it as being altogether superfiucus. 

Einstein's analogy of the two-dimensional 
beings was, however, only drawn because it is 
considerably easier for us to realise the rela- 
tions between a two-dimensional continuum — 
that is, a plane—and one of three dimensions— 
thai is, space as we conceive it—than between 
the latter and one of four dimensions—thoaf. 
is, Einstein’s or, rather, Minkowski's space- 
time continuum. ; 

‘Referring to the fourth paragraph of Mr. 
Davies’ letter, I would say very emphatically 
that Einstein’s aim is to “get through ” 
appearances. What he says is that in all our 

tions we are neglecting the effect of 
relative motion, end are, therefore, making 
false deductions. If we wish to get at the 
truth we must take relativity into account. ° 

So faz his contention has been confirmed 
in a remarkable manner, but there must be 
still further proof ‘before it is definitely 
accepted, as I have before remarked. 

Tr. Sellers. 


{[240.—Permit me to thank 
[225] for his kind appreciation of my efforts 
to make him see the immense attractions 


ig that these efforts have been unsuccesd 


Relativity, I should advise 
quite sure that he full 
is to fall back on. 

that many experiments of widely i 
natures have been carried out in connectiog+<" 
with “ether drift,” etc. Most of them -( xi 
which the M.-M.' experiment was but og™ 
gave ‘nil results. - 
astronomical aberration, the 
and Fizeaw’s experiment are 
positive effects. If we are to have an 
theory at all to link-up and 
these experimental facts, we must chot 
from one of two—the Relativity of Hinstem@l; ; 
and the ‘“‘Stagnant 'Æther” oi Larmor a 
Lorentz—aid if Mr. Davies would gland. 
through the exposition of the 

Larmor’s “Æther and Matter,’’ I 
would admit that, for simplicity and irg 
mathematical complexity aif, 
i “has it” a. 


dom from 


| precise attitude of the modern schools 


I can o My 


But. before Mr. Davies 
him to. mak 
realises wha the 
would remind hist 
wie i 


other hand 


Doppler effec 
examples 4 
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account 


latter 
think { 


maths. are of so virulent a t 
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an hour he would fly to Relativity in se an 


defence. 

The objection to 
that it assumes @ 
relatively moving 
urged against the 
because the latter- assumes a 
traction for an absolute motion, 
ne 
Einstein asks us to believe. 


Larmor-Lorentz 
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EINSTEIN AND GRAVITATION 
THEORIES. 
[241.]—Letter 225 declares that Eins 
Theory is “not proven.” The ‘Theory 
confirms 
for it denies itself altogether. 
dents will be interested to learn 
has been anticipated by Emerson, - 
marks, ‘‘Everything in 
governed indirection ; 
straight lines.” 


Correspon 


there are 


simply and only manifest exaggeration 

There can be no such thing as absolute ret 

tivity—relativity being a mere attribute. 
The relationships of ‘‘ Relativity ” to the 


Gravitation Theory are indirectly referred to { ~ 


«ue 
fue 


in letter 224. As this ‘‘ Gravitaten 
Theory ° ( 
cent vagaries 
gravitation is a mere i 
tribute, not a dynamic, and only 
mately a mechanic, depending entirely upo? 
d ies amd mechanics proper for its mote: 


‘of the Moon alone disprove it) 
lifeless relative and at: 


and, from a relativity identity, its true om | © 


itself, is ‘fnot proven 
The n:oral is obvious. 


like ‘‘ aero viy = 
aids James Love. 


and denies i 


MODERN EXPERIMENTAL 
PHILOSOPHY. 


[242.}—-Among the speculations, hyp 
theses, and theories that for most of us 
just now behind the label “‘ Einstem ” there 
is one that seems fo me to be left in a ratae 
undefined state, with the result that meny 
persons appear to be talkin 
poses. “Will someone kindly 


thought on the subject? 
_ The theory is that which treats time— 
strictly, duration—as a fourth dimension 
space: how far is this now regarded a: £ 
possible fact in a physical and material sen 
and how far merely as a convenient asu™} 
tion for philosophical purposes? 
There is no insuperable difficulty in "°; 
ing the concept as a physical reality; most ° 
us who can control our imaginations cal Cor 
ceive things as continuous entities of fou 
dimensions, h, a 


treat- 


of which length, breadth, 
thickness are the three over which our percei 


Mr. Davies | tions can range. and the fourth, similar 
respects, except that our perceptions ca? °y, 
appreciate one Section, which we call Now, 
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duration. We then, of course, conceive 
-je Earth as a quasi-spiral thing, of spherical 
foss-section, twisted round the Sun—itself a 
wer ‘spiral twisted round some other axis, 


l; so forth. 


“Most of us, also, find no great difficulty in 


: g that the particular dimension that 
‘presents duration to one observer may be 
"“prily duration and partly space to another, 


"$ Greenwich is. partly vertical and partly 
prizontal to B in Vienna. — 


` SHaving 


i the dimension which is vertical to A 


got so tar, we find nothing repug- 


t to reason in the idea that a thing which, 
tved by A, is moving with a velocity 


D ft. per second (s 
“lly), may be moving 
- fr second if observed by B, because the axis 
t' represents time to B may be inclined 
the axis that represents time to A. We 
realise that 


ts. If so, I am content ; 
ean by, at the same time, writing about 


different ? 
te as thongh the concepts are 


king three-dimension- 


with velocity 30 ft. 


XI have dealt- with these points at some 
because I want to clear away the ele- 
entary stuff, which is, I take it, agreed. 
t what I want to know is this: do philo- 
_pphers really mean all these concepts to be 
‘garded as. physical facts, or merely as con- 
ient expressions of phenomena whose true 
| 3 is somethin 


They mostly 
physical 
‘but what do they 


fotion and things moving? If the space-time 
‘pntinuum is to be a fact, there cannot also 
i such a fact as motion, unless we admit a 
- fublimated kind of time for things to move in 
“n addition to the ordinary time that we have 


ed into our fourth dimension. 


If we do 


z fat we could, of course, turn this time into 
“4 fifth dimension, and so go on from day to 
x day, getting a little madder. And what does 
_ Professor Eddington mean in ‘‘ Space, Time, 
and Gravitation ’? when he says that to regard 
s: {time as the fourth dimension does not destroy 


aay 


y 
r 


Y 


a tl 
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‘the idea of motion? (I write from memory.) 
't We may say, in three-dimensional terms, 
Bric p.m. on January 1, 1921, the hori- 
-. (zontal distance between a thing @ and an 
observer O is 50 ft., and at 4.10 p.m. the same 


“day the horizontal distance is 40 ft. We con- 


re 
ve 


“elude that O and @ have approached each other 
v fmth a velocity of 1 ft. per minute. 


‘+ In four-dimensional terms we say that, at 


a certain section of the duration axis, which 


, 


a we elect to call ‘ 
= etn ntal distance between O and @ is 50 ft., 
j iil the prolongation of O 10 minutes further 


4 p.m. 


on January 1,” the 


talong the duration axis is 40 ft. from the 
prolongation of 0 at the corresponding point. 
ty the cannot say O and 0 have moved; we say 
a That the axes of O and @ along the duration- 
ina menson are inclined to each other at an 
‘angle such that at 10 minutes further they 
= -aro 10 ft. nedrer. And if we know how long 


10 minutes is i 


in 


feet we can calculate the 
perfectly reasonable so far 
When we regard probability, 


over, we see practical difficulties. 


r pS teagon goes, 
| 


For instance 


, why is the measurement of 


tat along the duration axis so enormously 


-{ Seater tha 
4 Assume that 


, a 


Year in its 
{speaking 


along the other three axes? 


this copy of the “E.M. ” lasts 
resent form and then gets burnt 


ree-dimensionally): in 


four 


~ dimensions it measures about 13 in. long, by 


8 in. wide, 
- duration, 
equals 


metres, 


by 1/16 in. thick, by 365 days’ 
And it is stated that one second 
The thing is a mere 


exceedingly, ut dimension predominates so 


And what 
paatin o 


and ility to rang 


a rwards 
of an en 
% We have t 


ty in 
Sys, could 


Would not 


Vma t a 
d Sintes later or earlie 
| that 18 necessary ?. 


per s 
a concrete Les ceive f 


is the accepted explanation of 
f the passage of time? and our 


® our perceptions backwards 


in time? Eddington gives a pic- 
ing being with two eyes placed 
em, and a third moving with a 


ole. 


eet per second; such a being, he 
our-dimensional space as 
_ But why drag in motion? 
eye, perceiving, say, 
r than the other two, 
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I don’t grumble at the theory—in fact, for 
twenty years it has lived in my mind as the 
one most in accordance with the probabili- 
ties; but I want to know how it stands to- 
day and how the apparent inconsistencies are 
reconciled. R. E. G. 


à \ 

THE SMOKE NUISANCE. 
ear E am not surprised that the system 

r. 
has never been adopted. To produce smoke 
merely for the a of doing away with it 
is surely 9 fit job for a new Ministry, and on 
a par with damming or damnimg the Severn! 
A Ministry of Health has lately been formed. 
What its functions ave, except to absorb 
huge sums of the taxpayers’ money, no one 
seems to be clear upon; but the finest thing 


that the Government could do for the] T 


health of this ccuntry would be in prohibit- 
mg the ane of bituminous coal in ordinary 
open fires. The cash saving would be enor- 
mous, as if coal was properly treated vast 
quantities of liquid fuel now purchased abroad 
could be produced in this country and many 
cther valuable materials could also be re- 
covered. The wonderful conditions of the 
atmosphere in London during the coal strike 
and the fearful fogs of the last few days are 
eloquent proofs the improvement which 
would be fcund in the pwhhic heaith if open 
coal fires were abolished. 


Cancer has been attributed to many things, 
but the latest idea that it is due to the pollu- 
tion of the atmosphere with the products of 
partial combustion certainly seems to be 
sound. The soot fall in tcns per square mile 
in London and other large cities is disgrace- 
ful, even if only the cash value of the fuel 
wasted (the smallest item) is considered. A 
start has been made, however, in allowing gas 
companies to supply gas by thermal, not illu- 
minating, value, and this must result in the 
much larger use of gas as fuel. I agree with 
Mr. Carus Wilson in one thing only—that 
houses should have no chimneys, merely flues, 
from which no unburned material should be 
allowed to escape. 

The open fire is su; ed. to be “healthy,” 
but does it in this respect roadie 

to the 


the disease and death due 
fogs of which it is the direct cause? 


A law to prohibit the burning of 
raw bituminous coal in this country would 
be the finest thing the Government ever did, 
when all the advantages which would accrue 
wə considered. We are too poor now to waste 
cur coal in the way we are doing. All coal 
should be canbonised or semi-carbonised, the 
by-products recovered, and the coke or semi- 
coke used for burning in boilers, fires, etc., 
or gasified in producers. One of the largest 
electric power stations belonging to an 
autherity which prosecutes poor little trades- 
men for showing a little smoke from their 
chimneys belches out volumes of smoke all 
day. Never mind; it all comes out of the 
rates—not the smoke, but the money to pay 
for the coal wasted! David J. Smith. 
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REPLIES TO QUERIES. 


tat 

(261;—-REGULATOR CLOCK.—“ Septua- 
genarian’s’’ letter is full of interest.. His 
partially dead escapement is most ingenious, 
and it seems to be just the thing that 1s 
required. Probably my letter has misled 
him, for one regulator begins to escape when 
the pendulum is about helf a degree before 
zero and escapes about the same amount the 
other side. The other regulator is the same, 
only read one degree instead of half a degree. 
The regulator with the sharp escape has a 
twenty pounds bob, and one pound weight 
falling four inches per diem will drive it. 
When the weight is increased the arc im- 
creases at a diminishing ratio, and when 
fiva pound is reached further increase makes 
very little difference in the arc. The weight 
kept on it is 54 lbs., and the arc is 2° 10’. 
The other regulator behaves differently ; ad- 
dition of weight makes a good deal of differ- 
ence in the arc. Weight of pendulum 15 lbs., 
driving weight 6 lbs., fall 6 inches, arc 23°. | 


It has 8 jewels, and the other 12. f 


Edward M. Nelson. } 


Carus Wilson advocated in letter 229|% 
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(284. —PRISMATIC BINOCULAR.—The 
glass in question is apparently collimated for 
one p.d. only, and when opened out a trifle 
the images do not quite fuse naturally, but the 
error is small enough, so that the observer un- 
consciously overcomes it—that is, the axes of 
his eyes are slightly pulled out of parallel in 
order to fuse the slightly displaced images; the 
two diaphragms wiil not then fuse, but will 
give the appearance described by the writer of 
the query. The two lines of collimation should 
e parallel with the centre line of the hinge, 
and the images will then fuse at any p.d. with- 
out any effort, either conscious or unconscious, 
on the part of the observer, and if the dia- 
phragms are so set that they fuse at any one 
p.d., they should fuse at any p.d. within the 
range of the instrument. . 

Brooklyn, N.Y. Walter Gribben. 


{293.)—-CATARRH OF THE MATRIX.— 
he opinion of medical men who have seen 
the case would appear to be of most value, but 
I should hesitate before resorting to an opera- 
tion, which is a very doubtful cure. I have 
known many cases benefit very much from a 
course of natural tissue salts, and should re- 
commend these. They cannot possibly do any 
harm, and will in all probability do a lot of 
good. Tonised. 


i295.]—STAIN IN BASIN.—-This stain is 
obviously due to oxido of iron, and is the same 
as rust or iron-mould. In laundries it is re- 
moved by a strong solution of oxalic acid, or 
of quadroxalate of potass. These do not injure 
the linen or cotton. With porcelain we can 
use stronger acids, such as nitric or hydro- 
chloric without injuring the material. 

Ipswich. A. Woolsey Blacklock, M.D. 


[312.}-BALL-COCK. LEVER.—The light 
material you refer to as being used in the 
making of lifebelts is ‘‘ kapok,” a very buoyant 
fibre, obtained from a tree growing in the 
tropics. The hair of the reindeer is used in 
filling lifebelts which are made in Scandinavia. 
After all, it is not much trouble to solder a 
defective ball; and even if you have to buy a 
new one it will not cost ack E. ALS 


[312.]—-BALL-COCK LEVER.—The writer 
has tricd floats of wood and cork, but they 
have not proved satisfactory, as they became 
waterlogged and lost buoyancy before they 
had been long in service. Copper ball floats 
are usually satisfactory, and also galvanised 
iron ones, providing the galvanising is pro- 
perly done, so that there is no exposed Iron 
left which can be attacked by rust. 

H. C. Holroyd. 


i316.. —MICRO. CONDENSER.—I am par- 
ticularly interested in this query, especially if, 
as seems probable, the condenser in question is 
the Leitz Aplanatio 8.5 m/m foous, 1.40 N.A. 
I have beon unable to get a flame image free 
from colour fringes, using, among others, a 
Watson Parachromatic 1-6, N.A. 0.74, I have 
just tried the condenser oiled on with the 
above 1-6. The colour seems to be reduced, but 
not entirely removed. I have also tried 2 
Watson Universal, which gave right away a 
colourless, or practically colourless, flame 
image. In the catalogue description the Leitz 
Aplanatic is claimed to be “chromatically and 
spherically corrected,” and is recommended in 
photo-micro work for ‘the colour-free illu- 
mination which it supplies.” Also for dark 
ground ‘‘the mage as seen in the eyepiece ìs 
remarkably free from colours.” There must be 
comething wrong ‘with the condenser or my 
manipulation of it, as I seem to get no more 
colour with a common twolens Abbe I have 
this moment tried. I should much like to see 
replies from our experts, especially from Mr. 
Nelson. T. S. 


B17. HK WARNING BELL.—Remove the two 
contacts from an ordinary electric bell push. 
and screw them in the position where they will 
most likely be stepped on by anyone entering 
the shop. Then cover with a mat or square of 
carpet. It will probably be an easy matter to 
run the wires in the joints of the floorboards. 
or through holes in same and up at the 
wainscoting. A thin piece of wood on a hinge 
would protect the contacts from injury. Or. if 
one of the floorboards could be taken up or a 
hatch cut between two floor joists and the cover 
removed from push, the base of same could be 
screwed upside-down, and a hole drilled to 
admit a round plug of wood somewhat longer 
than the thickness of floorboard to act as a 
pressel. A buzzer in the back room might be 
preferable to a bell. T. Tamblyn-Watts. 


[318.J—MAGNETIC FORCE.—A  non-mag- 
netic materia] in a magnetic field would not 
alter the direction or intensity of the latter. 
On the other hand, a sheet of soft iron placed 
between the compass and_the magnet would 
effectually shield the former by diverting many 
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lines of forces into its own mass, due to its 
great permeability. Make a few experiments 
with any wrought-iron article. 

T. Tamblyn-Watts. 


} 919, J—OBSERVATIONAL ASTRONOMY. 
—Get a good star atlas. Proctor’s was pub- 
lished in two forms, a large one at 21s., and 
a smaller one at 59.; also there is Norton’s, 
which I have not seen. Also get Webb’s 
' Celestial Objects for Common Telescopes,” 
the last edition in three volumes, published 
about a year ago, price 15s. Copies of earlier 
editions may be obtained cheaply second-hand. 


The feleecone should divide pairs that are 1” 
apart. 
Ipswich. A. Woolsey Blacklock, M.D. 


[323.] -BAROMETER:—An attempt to fill 
the tube of a barometer with hot mercury 
would most probably result in cracking it: The 
tube is placed in a nearly horizontal position 
and the cold mercury is introduced in smal 
quantities and shaken down until the long 
part is filled to the bend. The bent end as 
then raised, and the mercury is carefully 
boiled, inch by inch, beginning at the bottom 
or closed end, until all imprisoned air is 
gradually driven up to the ‘bend and expelled. 
The closed end is then raised until the mer- 
cury sinks and flows round the bend into the 
short limb. I made one many years ago, and 
found it a ticklish job, but it was a good one. 

Ipswich. A. Woolsey Blacklock, M.D. 


'[323.}-BAROMETER. — The ordinary 
method .of shaking the méreury round the 
bend until the long tube is filled is satisfac- 
tory when only a single tube is to be filled. In 
my own experience extending over half a 
century, during which time I have filled many 
hundreds, I e an arrangement whereby the 
tube was exhausted of air and the mercury 
allowed to run.in by opening a stopcock in 
connection ‘with the tube: Rubber connections 
are quite good enough for the extent of ‘ex- 
haustion required, and an ordinary cycle pump 
with the valve washer turned answers all right 
for exhaustion. W. Banks. 
(324.}-MENSURATION.—In my reply, p. 
236, issue December 9, 1921, in the fifth line 
*3 such solid angles” should be “4,” etc. 
S. E. Percival. 
[326.} -LIZARDS.—They were probably 
blindworms. But some other lizards sometimes 
play the same trick. The tail grows again. 
Wm. F. A. Ellison. 


[526.}-LIZARDS.—The tails of lizards are 
more or less brittle, and the slightest jar is 
sufficient to sever the cartilage joining the 
vertebree. The reproduction of lost limbs is 
also characteristic of the order, and when 
such is the case the pattern of scaling of the 
part often partakes of that of an anoestral 
type. T. Tamblyn-Watis. 

[328.}-FIRE SURFACE.—Molesworth gives 
for Land Boilers 1 sq. yd. of heating surface 
und 1 sq. ft. of fire-grate surface for each 
nominal horse-power :— 


G=Firegrate surface in sq. ft.; P=number of 
nominal horse-power; h = heating surface in 
square yards. For cylindrical double-fiued 
boilers an approximate rule is 


‘Length x diam. _ nominal horse-power. 


i k 
T. Tamblyn-Watts. 


[328.}]— FIRE SURFACE.—Your query is not 
clear. As I understand it, you want to know 
the heating surface of a boiler, but you do not 
stato the kind of boiler. A 30 ft. by 6 ft. boiler 
. would generally be a Lancashire, though I 
have seen Cornish of these dimensions. Again, 
it may be a multitubular, external fired, or a 
Gailoway. If the boiler was a plain egg end, it 
would be a simple matter to arrive at, as these 
are generally hung so that roughly 50 per cent. 
of the external surface is heating surface. Or 
your query may relate to the best amount of 
heating surface for a boiler of this size. If so, 
then there is no fixed rule, the more heating 
surface the better: but you will find the average 
amounts of heating surface of standard types 
of boilers in any maker’s lists. Write again, 
giving more details of what you wish to know. 


David J. Smith. 


[328.} FIRE SURFACE.—Omitting the sur- 
face below the top of grate and that covered by 
the firebrick ‘‘arch,’’ measure up all the rest 
of the surface exposed to hot gases or hot fuel 
up to the point where they leave the boiler. 
Of course, this is most readily done on a draw- 
ing to scale. It is worth while, for some pur- 
poses, to measure the surface above level of 
grate up to the back of “arch ”?” (omitting that 
blanked off by firebrick), and to call this “ fire- 
box surface.” Glatton. 


tion. 


proof. 


ENGLISH MECHANIO AND WORLD OF SCIENCE: No. 2960. 


(329.}—-W ATERPROOFING BLACK INK. {has been ruled with fine parallel lines, The 


—Try this:—10 oz. logwood chips boiled in one 
pint of tap water which contains a little lime 
for a few minutes. Pour this liquid out into a 
basin, and put another pint of tap water on the 
logwood chips and boil them again. Add the 
liquid to that in the basin, and boil the chips 
for the third time in one pint of tap water. 
Add this also to that in the basin. Now add 
1 oz. chrome alum and boil the three pints ot 
coloured liquid until it measures 24 pints. Let 
this cool, and it will be found a very good black 
ink for writing on ordinary paper. I have laid 
such writing on paper in a sink under a drip- 
ping tap and found no trace of running in the 
writing after three days. I have never made 


copying ink in this way. There are also dyes 


which could be used on properly prepared paper. 
F. G. Ansell. 


[529.—WATERPROOFING BLACK INK. 
—Waterproof Indian ink is sold in bottles by 
most drawing instrument shops. I believe the 
addition of 'bichromate of potash to ink con- 
taining a little gum will have the desired effect 
if the writing is exposed to sunlight. It cer- 
tainly would if gelatine were present in solu- 
Glatton. 

[529.]—WATERPROOFING BLACK INK. 
—Hither use Reeves’ “ Fixed Indian Ink” or 
other fluid make of waterproof black ink, as 
used by most mechanical draughtsmen (this is 
cheap enough, and when once dry can only 
be removed by boiling in alkaline water), or 
make ink as follows:—In a water-bath place 
such a quantity as may be required in the 
following proportions, and boil gently until 
the shellac is dissolved: 1 oz. borax, 1 oz. best 
orange shellac or seed-lac, and 10 oz. water, 
making up the water if necessary to compen- 
sate for evaporation. Constant stirring is 
necessary to get the shellac reduced, as it is 
apt to run into a pasty lump. When the lac 
is dissolved, add re-burnt lampblack or ex- 
tremely fine-ground ivory black, until the right 
colour is secured, and then carefully strain 
through muslin and cool. Probably, however, 
the bought ink will prove most satisfactory, 
and this will flow from an ordinary pen, but 
it cannot be used in fountain pens. Other 
colours can be made if needed, all being water- 
Walter J. May. 


[530.—TRA VELLING WHEEIS.—If I 
understand your query (I am not sure what the 
“ balance ” refers to), the plain spindle would 
give least and the rollers most resistance. , 

Glatton. 


[330.}-TRAVELLING WHEELS.—If you 
had stated what these were for, a definite reply 
might have been given you. As the question 
of balance seems to bo important, it would 
appear that the speed of the wheels must be 
high, and therefore saving in friction would 
aiso be important If this is the case, then 
the disc wheel on roller bearings would be the 
‘best combination. It they are for road work, 
the width of tire denotes slow speed, and for 


this you can use which type is most convenient, . 


disc or spoke, but keep to roller bearings, as 


saving in friction is worth while. l ; 
David J. Smith. 


[33L}~-OPTICAL.—In this “Experimental 
Science ” Mr. G. M. Hopkins gives a simple 
method of producing a large spectrum. The 
materials required are a piece of plane mirror, 
five or six inches square, a dish of water, and 
a white wall by the side of a window through 
which the sun shines. If the wall is not white 
a sheet of may be pinned on it. The 
window is blanked off by w or brown 
paper, etc., so that the light oan only enter the 
room through a horizontal slit cut in the latter. 
The surface of the water is placed in the path 
of the ray, and the lower part of the mirror 
immersed in the water, and adjusted so that 
the light is refracted on to it through the 
water, then reflected and further refracted on 
to the white surface. Usually the glass will be 
about 30° from the horizontal. 

Glatton. 


[351.]}—-OPTICAL.—Light may be decom- 
posed by reflection from: a ruled mirror. 
The number of lines generally used are 


14,400 to the inch. 
Edward M. Nelson. 


[331.}—-OPTICAL.—The only arrangement 
of reflecting surfaces for decomposing light 
without the aid of prisms and lenses is a con- 
cave diffraction-grating, which is an expensive 
instrument. A plane-reflecting diffraction- 
grating may also be used, bnt in this case a 
lens and tho Littrow type of apparatus would 
be employed. Devohian. 


[351.--OPTICAL.—A diffraction grating can 
be used instead of a prism to produce a speo- 
trum. This grating is a sheet of glass which 
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gratings wre made in America, cate | 
ae t 


tween 14,000 and 15,000 lines to 

Original engraved gratings are expensive, W. - 
copies have been made by moulding whieh 4 ge 
much cheaper and practically as effective% 
the originais. ‘Lhe spectrum can be prodwd. 5 
by reflection or transmission, De 


Ipswich. A. Wooisey Blackiock, MDA ee 


[332.}—-WATER-WHEEL. — All the @ = 
wheelwrights I knew swore by “ ellimm,” a:i: 
its lasting qualities in some wheels I s- v 
certainly seemed to justify their belief. If hii 
wheel is going to be looked after properly, pl > 
in iron spokes and buckets. Have them gf :: 
vanised and paint with red oxide paint befg—l-. B 
using, and paint every year. About a ye -xi 


ago [ saw one of the finest wheels in this com}. x 
try at a mill near Sandgate, Kent. It 

35 ft. diameter and about 4 ft. on the fu <i 
overshot, and built throughout of cast ai. 
wrought iron Though over fifty years of a 


° è 2 Sy ° N 
it was in perfect condition, as was, in fast, #™ 


whole mill. though idle. 1 hope it -has:nob bg: 
dismaniled. as very few wheels of these dim 
sions still exist in this country. 


David J. Smi jj ab 


yr: 


[333.1-FLATIRONS.—The oilshọps si. 
perhaps. ironmongers sell a thin steel dg”, 
which fits over the underside of the fleira afi 
and is highly polished. It is removed whi p 
heating the iron and clipped in position befi., 


use. This would probably be the best for yd ae 
purpose. If you must polish, lay a sheet : eed 
medium coarseness emery cloth, face upwaag_ - 
on a flat surface, such as a ‘board, spring 

with a few drops of oil, and rub the iron} 

and down it until. when the oil is 
it is seen that rust marks have disappear, 
Finish with a dry sheet of emery cloth in t a 
same way, of finer grain. Glation. ae 


[333.|—F LAT-IRONS.—The only 'way to @- 
your irons into good condition again is to hf. 3 
them ground and polished afresh. In wing > 
Bunsen gas-burner to heat laundry irons whg 
are heated externally, always place @ ma, 
of untinned iron over the burner and undg: 
the iron, because, in spite of what the gM. 
heating fanatics say, there is a thermo-chemig. 
reaction set up in the cast-iron which oau 
it to become rough and ultimately pitted, $.. 


amouni of wax or grease or rubbing on cmeg. y 
cloth being capable of keeping the irons 1 go. , 
working order. Wrought iron seems to bele | 


affected than cast, but even the best wrouk.§. 
iron you can get will fail quicker when ini 
quently heated to below redness by oe 
with coal or cob@ -~ 
Walter J. May. f~ ' 

[333..—FLAT-IRONS.—If you place an No 7 
plate over the Bunsen flame this ‘will preva. 
any tarnishing of the flat-irons due to mom 


plete combustion of the gas. In some ST: 
a cover is provided for this purpose. Elednf: ` 
irons are ideal, and are now made ae low & : 
230 watts. To clean rusty irons, use fine em re 


r, the finer the more brilliant the polish. $; 
PAPAS T. Tamblyn-Wetts. $. 
B33. —FLAT-IRONS.—I have had to areg 
these up with a smooth file and fine emery 
cloth, having the misfortune (7) to have 
workshop at my house. I got over the troubby . 
by buying a gas-heated iron, and incidentally . 
greatly reduced the gas bill, as the gas T#}. 
seldom turned down when the irons were ae 
If you must heat over gas, put a thin sheet of: 
iron on the stove and ee iha ys oe 
so that the gas does not play direct on whe 10- 4. 
S i David J. Smith J: 
[334.—CALCULI.—I do not see how ort: 
tricity in any form can be any use 1D cal E 
The best thing to do is to look after tha general | 
health, and if the stones are not very aia 
they will pass without causing much trou | 
Preventative treatment is usually su Fhe | 
al and | ` 


and an operation is seldom required 
the ordinary laws of hygiene are respe? 
Tonised. 
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balance of the tissue salts is kept norm 


[336.] HO MOCHROMATOSCOPE.—Is = 
this an instrument for ascertaining Waea™ f: 
beer or similar liquids have a colour 12 ee 
ance with a standard? A coloured glass rod |: 
wedge is placed in a vessel with a tran iat y 
bottom and the fluid poured in till of a ae 
at which its colour is as deep as that: 5i 
glass. With the wedge, the part woo T 
ivy i 7 ae scerta ° 

a given depth of liquid can be ase Gatton. 


(337.] — SUNSHADE CRACKING, — Te E 
cause is that 3}-in. aperture is far too large T A 
be safe for use in the sun without a diago ad 
Nothing much over 2in. should ever be 

unprotected by one, or the observer may f 
for ‘his.carelessness by losing an eye. An 0f 
piece will not crack» because the heat p= 


` 


1. a C ‘ \ 
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= bugh olear glass milous warming it in the 


m. F. A. Ellison. 


*°87.}-SUNSHADE ORACKING. — The 
zon is the intense heat’of the Sun concen- 
z fed on the dark glass. You were. lucky not 
lave injured your sight. No telescope above 
| aperture should ever be used on the Sun 
gs it is shining through a mist or smoke 
you have a solar diagonal which turns away 
of the light and heat. Your eyepiece will 


well. No iron is used. 


a 


latory discharge from the jar, 


me 


ance is, of course, less trouble to use. 


figures re to the gauge of the drill used to 
bore. the jet, and you can purchase these small 
twist drills at any tool store. Some makers of 
varburettors use their own jet sizes, which have 
no relation to standard drill sizes. 

David J. Smith. 


(341. -HYDRAULICS.—Try it. Put a U tube 
in at the side of the vertical tube, fill the legs 
with water to a given height, and then apply 
suction to the top of the .vertical tube until 
the desired result is reached, and read the 
pressure or vacuum off on the leg of U tube 


pros a great deal of the heat as well as the 
t, with the results you complain of. 
` Burnerd. 


fl conducting power of the black glass cause | ™ inches of water. David J. Smith. 

m fo crack, and splinters may injure the eye| [341.}-HYDRAULICS.—If, as your query 
Dv. cause blindness. There is no danger with | seems to indicate, you want the pressure very 
„ [projected image, but it never seemed to me | exactly, it must be found by trial. It depends, 
-po as sharp as that seen by direct vision. | among other things, on tho surface-tension of 


the water, which varies with its temperature 
and purity. Moreover, two people would pro- 
bably differ as to what is meant by ‘“‘ water- 
spray.” Use a glass tube and preferably (if 
the conditions allow it) coloured’ water, so that 
the spray may be readily seen. A- glass U 
tube with one leg connected with your suction 


In, instead of 4 in. It must be remembered 
“tt the telescopic image is seen as if it were 
“fected on a soreen at the distance et which 
"observer sees most clearly—usually about 
“+f 10 in—and that the apparent diameter of 
~h feld is usually between 5 and 6 in. When 
projeto image is used there is no danger 
‘pracking the lenses, because they are made 
"Hear glass, and the heat passes through them 
ung perceptibly raising their temperature. 
2 glass stops and absorbs the heat and 
a There are two ways of observing the 
-d safely by direct vision. The silvered-glass 
soreer the simplest. It is made by 
ne Rering two circular discs of glass and cement- 
or them together with their silvered sides in 
nuftact They are placed at the end of the 
wawtabe, Most of the light and heat is re- 
tected, but enough passes through to form 
good image. The sun-diagonal is a plane of 
<milvered glass which is placed in the draw- 
pe and receives the light before it reaches 
cfifocal point. The glass plane is at an angle 
NO Cogrees, and it reflects about 10 per cent. 
af the light at right angles to the eyepicoe, 
» fhile the remainder passes through it and out 
vf the open ne of the Deru In some 
“WS 4 second image is prevent y grinding 
P back ef the diagonal, in others the back 
: place Is not parallel to the front. A moder- 
p autshade will be required, but there is no 
„pee of cracking it. l 
ipswich. A. Woolsey Blacklock, M.D. 


water, but would require a second observer. 
Means of providing a very steady rate of 
suction will be necessary. Do you want the 
air to ‘bubble through the water or to have the 
inside level nearly at the same height as that 
outside? Glatton. 


(842. —CURING SEA FISH.—The only book 
I have seen on fish curing is ‘‘ The Art of Fish 
-Curing,” by ee ae (R. J. Duthie, Fishery 
Officer, Ledwick.) ublished by The Rose- 
mount Press, Aberdeen, 1911. Price (pre-war) 
about 2s. 6d. So far as my knowledge goes, it 
is an excellent guide to the subject. It deals 
with commercial fish curing on a large scale, 
but the methods described in it can be easily 
adapted to work on any scale. In the “ Fishing 
Gazette ” for August 29 and September 5, 1908, 
there were two very good articles on curing, 
salting, and smoking fish. Various methods 
I have tried are as follows:—Salting and Dry- 
ing.—Split the fish down the back, sprinkle with 
more or less salt (ordinary table: salt) on flesh 
side, according to the thickness of the fish, let 
the fish lhe in a cool place for from an hour to 
two days, then spread out or hang in a hot sun. 
A pebble beach which has got thoroughly 
heated is an admirable drying ground. To 
‘‘rizzar’’ fish in the Scottish fashion, split,. 
sprinkle lightly with salt (and pepper if li ed), 
hang in a cool, draughty place, and grill with 
a little butter’ next day. To salt and smoke 
fish, split down the back or fillet, place in brine 
for from half an hour to several hours, accord- 
ing to taste. Small fish, such as sprats, need 
not be split. Make brine of water eight parts 
and salt two parts, by weight. 
to float the fish so that they do not touch the 
bottom of the vessel, or brine may be made by 
adding salt to water until the solution will float 
a fr egg or a potato, so that an area the 
size of a shilling is exposed. Take the fish out 
of the brine and hang for an hour in a cool 
place to drain, or they may go into the smoke 
without draining. Anything which will con- 
tain smoke—a box, barrel, or pit in the ground 
—will serve as a smoke house. If possible 
make the smoke container of such a height that 
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.»filiancy of their dines, so 


, -ose due to the air. B 
f eaker to vibrate slowl: 


Ar imes are useful to compare with standard, as 
uit wave-lengths have been very accurately 
Asurad. It is advantageous to distingu 
ge ar spectrum under different conditions. 
{a weak spark the metal lines are discon- 
anvous, but the air lines stretch from pole to 
Patan T.. Tamblyn-Watts. 
n (SHAIR LINES IN SPARK SPECTRA. 
“ft platinum electrodes are used very few 
s of the metal appear in the spectrum, 
f consists almost entirely of air lines. Pure 
tun, also gives very few lines in the visible 
aiea of its spectrum. The air lines in spark 


an ‘tra may be almost removed by the use of | the fish can bo placed not less than four feet 
The (self-induotion) in the jar circuit. | above the fire, and it is convenient to have 
greater the inductance the fewer air lines, | means of hanging the fish higher if required. 


mi a tho samo time the intensity of the re- 
easy a es 13 reduced. An inductance may 
lated Ba made by winding fairly stout insu- 
elinda, round @ large glass tube—say, a 
tums too} lamp chimney. The number of 
expem S the best result can be found by 
siderably red e air lines may also be con- 
putting an reduced (without inductance) by 

additional spark-gap in the circuit. 

: Devonian. 


FRAR LINES‘IN SPARK SPECTRA. 


For the fire, use oak or beech sawdust and. oak 
wood with the bark on. For ordinary smoking 
a cool, smouldering fire producing a quantity 
of smoke is required. If the fire gets hot, or 
the fish are near the fire, they are partially 
cooked as well as smoked, and resemble Aber- 
deen ‘“‘smokies,” good eating, but slightly dif- 
ferent from smoked fish. Keep the fish in the 
smoke for from four to ten hours. I have saltec 
and smoked a quantity of fish for household 
‘se by this method. Fresh-water fish may be 


can be ~ sn. | done in the sime way. I have tried cod, had 
Šitam in the cient Bee ecee gee, Putting in | dock, whiting, flat fsh, mackerel, herrings 
mr I found that 30 ft. of Now 14 copper sprats, and pike. The pike was particularly 
ito thickly insulated with guttapercha made | 2004. The process is very simple and easy tc 
diameter eeeot coil of 30 turns 2.6 in. inside | C2tTY out. Miles Johnston. 
Shares aye, Sufficient for a much stronge! | '343.])—JUPITER.—Interpreting- “above ” 
disedvantageons eorist's. More turns are not} the Ecliptic as meaning north of that plane 


Jupiter attains his greatest heliocentric latitud- 
north once a revolution, when his longitude is 
90° greater than that of the ascending node, 


layer ig » and if an helix of 

er : open helix of one 

Wire henla 140, insulation as required. Thir 
. employed. One of the open 


hinté. ‘ 
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helical coils used for wireless work should do 
j The effect of the in- 
ductance is to lengthen the period of the oscil- 
. j so that the 
ic vapour thas time to spread. Platinum 
electrodes give the air lines. A very simple 
means for using hydrogen was described in the 
“E.M.” May 6, 1892, p. 242, but the induct- 


[340.} PETROL ENGINE.—Generally tho 


‘pipe would show the “ head” if half-filled with 


can one do to stop this. 


Make ecnough | 
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which at present is 99° 40°. If it were not for 
the other planets this latitude would be the- 
same as the inclination of the orbit to the 
Ecliptic, which is 1° 18’ 27” at the beginning. 
of 1922, and is diminishing 0.2” per annum, But 
owing to perturbations, the greatest latitude 
may differ by a few seconds from the inolina- 
tion. Jupiter is always at this time in Virgo,. 
about 2° east and 1° south of the 4th magni- 
tude star @ Virginis. The next occasion on 
which this happens is 1922, Feb. 6, when Jupiter: 
is 1° 18’ 32” north of the Ecliptic as seen from 
the Sun. But as seen from the Earth, the 
greatest latitude is 1° 35’ 53” on 1922, April 3, 
when the planet is about 1° south of the 6th. 
magnitude star 44 Virginis. On the former 
date Jupiter is one-eighth of an astronomical 
unit or 11.6 million miles “ above” the plane. 
of the Ecliptic; on the latter date i is T 
.J. C. 


„miles nearer to the Ecliptic. 


[343.] — JUPITER. — The, longitude of ` 
Jupiter’s ascerding node is 98° 26’ 1s”.9. It is.. 
therefore, in Gemini, not far from the star 
e Geminorum. His greatest North latitude is.. 
therefore, 90° from this to the East, in Virgo. 
near y Virginis, and his greatest South lati- 
tude 1s in Pisces, and may be found approxi- 
mately by following back the line indicated by 
a and 8 Arietis and » Piscium. He is. 
1° 18’ 51”.3 off the Eeliptic at these points. 

Wm. F. A. Ellison. 


oee 
QUERIES. 


[ 345.]—URIC ACID.—I am told that the 
following ingredients make a good laxative- 
and solvent of uric acid:—Soda sulph., soda 
chlorid., magnes. sulph., magnes. chlorid.. 
potas. sulph., potas. chlorid. As I do not 
know the proportionate quantities of each that 
should be taken for a dose, I would be pleasec:' 
if your medical correspondent could inform 
me.—J. W. H. 


[346.|—INFUSORIAL EARTH.—I have 
had sent me from America a sample of earth. 
I understand it has been taken from the botton-:, 
of a shallow lake. It has been analysed, and 
shows thus:—Moisture, 6.40; loss on ignition, 
1.27; silica, 74.47; alumina, 5.08; iron oxide. 
1.11; oalorum oxide, 1.40: magnesia, 0.49. I 
shall be glad if a fellow reader can tell me in 
ae ysiubncture this earth can be utilised. 
—Thanet. 


[347.J—LAMB BLOW-LAMP.—Have had. 
new one given me, but does not work properly.. 
Wrote makers, but letter returned, so presume 
out of business. Would someone who under- 
stands the lamp kindly help me if I sent it ?— 
Clericus. 


[348.}—LOUD HUMMING IN WATER 
PIPES.—What is the likely cause and what 
It starts soon after 
water is drawn from any hot-water tap. 
While water is running from any cold-water- 
tap it ceases. The critical time for noise seems 
to be a little while before and up to the time - 
ball-cook in cistern cuts off supply. Fresh 
washers have just been put on all the taps, but . 
not in cistern.—V. E. P. Nihil. 


[349.}- FLUORESCENT LIQUIDS.—What 


‘Js the proper strength for a solution of quinine 


to be used as a fluorescent liquid? Will the 
ordinary commercial sulphate do? Also hints 
would be welcomed on the making of infusion- 
of horse-chestnut bark, amidophthalic acid. 
amidoterephalic acid, paving from willow 
bark. tincture of stramonium seeds, or anothe 
fluorescent liquid used for vacuum 
tubes ?—S. Hutchings ‘ i 


[350.}—FISHHOOKS.—Will əny, reader 
kindly describe the machinery required, and ` 
the method adopted in cutting the barbs or 
fishhooks. more especially upon heavy sex 
hooks? Can the appliances be made and the 
work be done in an amateur’s workshop ?7— 
New Zealand. ‘ 


(351.J—THIN ENAMEL ON GLASS.—How 
and what with. can I put a very thin opaque 
enamel, any colour, on glass? It must be thin 
enough to cut through with the ruling diamond 
of my dividing engine.—D. S. C. 


[352.}—CUPID'S CHOICE.—An enterprising 
jeweller ig my town has rigged up a_ large 
glass shade in his window. round the inside of 
which are ranged rings, brooches, ete.. as 
Christmas presents of jewellery. In the centre 
is a small Cupid in the act of trundling a 
barrow filled with wedding-rings. Each ring 
or brooch is numbered, and at the command 
of the shopman Capi will) walk round ana 
stop at, the article ed) by its number by the 
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f . i . a. 
-shopman at the instance of an Inquiring cus- 
tomer. How is this managed’—O., Little. 


[353.}-DISPERSING SAWDUST.—Can I by 
some simple mechanical means raise and con- 
vey enough wind pressure to pass through 
-5 ft. of metal piping, with a universal joint in 
the centre, and remove as they accrue small 
heaps of sawdust in and up to some 9 in.’ from 


the end of the pipe? . Small fans are of no 
avail.—Pitsea. 


[364.7 CURLING STONES.—Can these be 
made keener? Mine are Douglas Water stones. 
What are the advantages of the lighter coloured 


ce oe are accounted the best shapes? 


[355.]}—-LIST OF TELESCOPES.—Can Mr. 
Hollis tell me where the 79.2-in. refr. made by 
‘Gautier for the Paris Exhibition is, and where 
the 50-in. refl. made by Mr. Calver for Sir H. 
Bessemer is? In the “ Observatory ” of June, 
1914, Mr. Hollis says he does not know, but he 
may have received news of them later. Are 
there observatories at Birr Castle and Markree 
‘Castle still ?—Asteroid. 


[356. WANS.—A friend of mine asked me 
the other day haw to describe the male and 
female swan, and offhand I was not able. to tell 
-him. I have a fairly good library to refer to, 
but have not been able to find the necessary 
intormation. 
information as 
tion the genders. 
HAS. . 


[357.}—-X-RAYS.—Will Mr. A. Gorham kindly 
‘state what has ‘been asserted about X-rays 
travelling along a meial strip (p. 232), as I have 
missed seeing it in * the daily Press.” Do they 
jump off the strip at its end. or how is their 
‘presence manifested ?-—Glatton. 


p [558.}-GRAVITY ESCAPEMENT. —Will 

eptuagenarian Clockmaker ” give diameter 
of a 6-leg gravity scape wheel, give centres 
above pi below, scape wheel centre for gravity 
arms, also going train with great wheel 96 
all pinions 8 ?—Little Homer. 


(559.J—PYTHAGOREAN NUMBERS.—Is 
there a rule for finding numbers like 3, 4, and 
.5, or 8, 15, and 17, where. the sum of the 
“square of the first two equals the square on 
the third? I have recently hit on 333, 644, 
ae 725, a Y igs to know if these num- 

ers can be found any other way tHan 
trial.—One-Forty-seven. á : i 


(960.| SHARPENING AXES.—How should 
an ordinary felling axe be sharpened? Does 
the grindstone turn to the edge or away from 
it? Is the axe held flat on the stone or slightly 
‘tilted, so that the angle of the edge is squarer 
than the angle formed by the faces of the axe? 
— Mahogany, l 


1961.--COAL-FIRED ANNEALING FUR- 
| NAOES.—We are.employing coal-fired anneal- 
ing. furnaces of the semi-producer type, and 
are under the impression that the design of 
the grates is rather out of date and causes 
.great waste of fuel. There is one set of bars 
only to each “ producer,” and they are placed 
horizontally. ‘There are no doors, the space 
below and above the bars being free to the air. 


Can anybody tell me?— 


Coal is fed in from a hopper and falls on the |: 


bars. In a very short time the bars become 
-olinkered up, with the result that practically 
no air comes through the bars from under- 
neath, but enters abore the bars, and quickly 
burns the fuel at this point to a very thin 
layer. The result is that before long a great 
decal of excess air is passing through here, 
while the rest of the fuel is not really being 
‘burnt, Also the brickwork of the arch is 
-quickly burnt away. An obvious remedy would 
be to fit doors. We did this, but found we 
could not get a tight fit owing to the bars 
being irregular at the ends, and the brickwork 
scemed to burn away more quickly than before. 
We have difficulty in getting the mien to keep 
‘the bars clean, as the coal we are using is 
rather soft and cakes on the bars. We get an 
‘accumulation of ‘dross, ete., at the back of 
tha bars, which is dificult to shift. Another 
remedy we have had suggested is to have two 
sets of bars, one above the other, and to pull 
ons Jot out for cleaning purposes alternately. 
Wa want to get the heat out of the coal as 
-quickly as possible, and tho fuel is only partly 
‘burnt in the producer, there being a secondary 
air supply in another part of the furnace, We 
shonld be much obliged if some reader would 
kindly give us a little advice on this matter. 
Is the “‘semi-producer’’ tvne out of date? 
Would it be better to convert each of these 
into real producers, i.c.. with totally closed 
“bottom and, say. water-seal? Should we get 
our heat in the furnace equally anickly if we 
did this? At present ibere is continuons flame 
Hirom the producers to the furnace.—Pyro. 


Technical books give a deal of| 
to the species, but do not men-| 
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[362..-PLATINISED GLASS.—I refer to 
what is known as the ‘‘ Magic Mirror,” which 
is a looking-glass which, when covered at the 
back with a board, answers the purposes of an 
ordinary mirror, but which is transparent when 
not so covered and a light is placed behind. 
What is the process of manufacture, and would 
not this glass so “ platinised ”? be suitable for 
use in a sun diagonal ?—E. A. S. ' 


eee 
ANSWERS TO CORRESPONDENTS. 


CHRISTMAS HOLIDAYS. 


The extension of the Christmas holidays, 
synchronising as it does with the Postmaster- 
General's unfortunate ordinary arrangements for 
retarding the collection and delivery on Mondays 
of letters posted on Saturday, will create an 
embarrassing blank between the time of going to 
press of this and many other weekly papers. 

We ehall have to close up on Saturday, December 
24, at noon in order to get to press on Wednesday 
morning, December 28, and to publish at 2 a.m. on 
Thursday, December 29, as usual. 

No ccmmunications or advertisements, therefore, 
can appear in our issue of December 30 that do not 
reach us before noon on Saturday, December 24. 


The following are the initials, etc., of letters to 
hand up to Tuesday, 3 p.m., December 13, and un- 
acknowledged elsewhere :— 


MARK WIcks.—J. A. 4.—T. Tamblyn-W atts—H. E. D. 


J. B. Whycer—E. Wilkins—Ionised—W. Banks— 


Little Homer—Delta S.—Pyno. 
A. WARNE.—Yes. 
Non Nosis.—Thanks, no. 
G. D., Bromley.—See your local directory. 


‘N.—Thanks, but we think space would be wasted. 


CAROLUS.—The Recorder was a kind of flute, now 
obsolete, held sike a flageolet. See Hamlet III. 
sc. 2. 


B. C. C.—The Royal Commission on Decimal Coin- 
age reported against any change in the existing 
system. 


OILER.—The only thing we can suggest is a small 
dynamo. But possibly your tong list of objec- 
tions may rule that out! 


E. C. J—Take equal weights of superphosphate of 
lime, bone meal, and nitrate of soda, and 
thoroughly mix them. For either fruit, flowers, 
or vegetables, use + lb. of it to the square yard. 


COMPLETE INDEX.—Quite impossible. We could not 
spare the time and labour; and if we could the 
sale would be small. You forget that compara- 
tively few of our readers possess a complete set 
of our 113 volumes. 


Sosus.—The Platonic Bodies are the five regular 
geometric solids described by Plato—viz., the 
tetrahedron, hexahedron, octahedron, 
dron, and icosahedron, all of which are bounded 
by like, equal, and regular planes. 


MATER.—There was a very handy baby carrier made 
by a Birmingham firm and sold there for half- 
a-orown, illustrated by us on p. 549 of our issue 
of April 5, 1892. Any lady who can knit could 
easily make one herself in an hour or two.. 


F. Grant.—The fraud is certainly a gross one, but 
we doubt if it would support a criminal convic- 
tion. A “false pretence” must include a false 
pretence of an existing fact, made with the in- 
tention of defrauding, and which does defraud 
the victim. 

PROcYON.—It is quite possible to produce luminous 
paint in ‘colours, and there have been several 
patents taken out for doing it, details of which 
we have given. Perhaps the most practical in- 
formation will be found on p. 64 of our issue of 
September 21, 1883. 


W. L. N.—It is impossible to gather from your 
sketch where the ends of the wire come. If you 
simply want the wire to coil in one direction, coil 
some string round a piece of cane and bend it 
to represent the two poles, then you should see 
at once. The ends can be where you please. 


QuERcUS.—The Bedelium of Gen. ii. 12 is supposed 
‘to have been identical with Indian myrrh, the 
product of several terebinthaceous Indian forest 
trees. It was a Tesin once used in medicine and 
considered slightly deobstruent, and of some value 
as a pectoral and emmenagogue, and, externally, 
as a stimulant and suppurative. It is little used 
now except by quacks, and they probably substi- 
bute something cheaper and more readily obtain- 
able. 


WIELAND.—If you mean pastils for sucking, the fol- 
‘owing :—Gelatine, 1 oz., cut into shreds; gly- 
cerine, 24 02.; soak in orange-flower water for 
two hours, and then transfer to a water-bath 
till the gelatine is dissolved. Pour into a flat 
shallow dish, and, when cold, cut into pastils. 
If you mean pastils for fumigating’ purposes, 
this :—Benzoin, 4 02.; cascarilla, } oz.; nitre and 
gum arabic, in powder, of cach, 3 drachms; oils 
of nutmeg and cloves, of each, 25 drops; charcoal, 
in powder, 7 oz. Make into a ductile mass with 
as little cold water as possible, mould it up into 
small cones, and dry in the open air 


dodecahe- 


Dec.. 16, 1921. | 


r 


SWANMORE.—If you mean the dead appearpnee ed 
mât by the French, plunge the brass articles W 
a mixture of -200 parts of strong Nitric acidg - 
parts of sulphuric acid, sp. g. 1.845, 1 part 
common salt, and 2 parts of sulphate of d 
taking care the work is well cleaned first. Apo, 
recipe for larger work is nitric acid, 3 parta;, 


phuric acid, 1 part; water, 1 part; a D -; 
of zinc, half one part. Dip the work. and at 
again dip and rinse, unti) the carthy-yelqg.- x 
dullness gives way to a clear mat. j N 
Percy J. CHANNON.—Recipes for ‘° Pharaoh's ene 
pents ” have been given scores of times, Tmg <r 


which consists df 


the very poisonous variety, ie j 
powder of the sulphocyanide of mercury maig- ~ 
in a capsule of tin-foil in a conical mass aii; 
an inch high. Ignited at the apex, & Tong ¥ P 
pentine ash is produced. There is the nomp: -- 
cus sort, made as follows :—Bichromate of pe Thi 


sium, 2 parts; nitrate of potassium, 1 part; 
e parte. Pulveris @: 
ingredient ~separately, mix thoroughly, and! 


up into small paper cones, pressing the misi 


tightly into them. They must be kept from ¥ 
and moisture till used. Neither variety enous 
given to children to play with. aal 
—__—-2 6 S 
USEFUL AND SCIENTIFIC NOT 


That trees, like human beings, were if 
to catch cold, and could not put up 
draughts and wind, was one of the po 
brought out in a paper on ‘* The Relation 
Soil to Plant Growth,” by Mr. A. A i 
son, K.C., read before a meetigg of | 
Surveyors’ Institution last Monday. 
chlorotic condition of plants was someti 
similar to anemia in human beings, it 
pointed out, and it was curious that in 
case of plants, as of human beings, it my 
be ameliorated by preparations of 1 
Plants also responded to changes in en 
ment, and-if they ‘continued for ger 
generations under ‘the same conditions, į 
newly acquired characters tended to, 4 
usually did, become relatively, if not at 
lutely, fixed. The same might be paid 
human beings. When the French gave! 
their soups and their salads and fed on b 
steak, as the English did, they began toi 
velop the same characteristics as the Engi 

It has been decided to establish an í 
station on the Thames in the heart of ld 
don. Ever since the tests with an amphib 
machine were made near Westminster Brig 
discussions have been going on between \ é 
Air Ministry, the various river authori 
involved, and the Commissioner of Metr 
politan Police. A satisfactory arrange™ 
has been reached, and it is possible that ! 
the early part of the New Year operatio 
will have begun. ‘rhe exact site of the ae" 
drome has not, yet been settled, but ™ 
probably be in the neighbourhood of t 
Houses of Parliament. The station 3 fo 
equipped for night flying, and there will | | 
no interference with existing river traig . 
Not only will there be a saving of more] 
half an hour in the time occupied in the & 
journey from London to Paris, but 
authorities are convinced that. the 
ment will be of great value as propagat" 


powdered white sugar, 3 


ADVERTISEMENT RATES. |. 


For Exchange. For Sale. Wanted. l 
Addresses. Situations. = 


The Charge for Advertisements inserted under any J 
the above headings is 18. for the first 16 words, and 64 fe 3 
each succeeding eight words, which must be prepaid. 


’ For Exchange. . jë 
The Reputation Firm Exchange oF Bay cult i 
thing Optical. Write or call.—Bnoapauest, 
SON, AND CO., 68, Farringdon Road, E.C.l. 


Clarkson’s, 338, High Holborn. gecond ae) 3 < 
Optical Mart. Make, Buy Sell, Exchange 4. 
class Optical Instrumente. 


nam Palen 
Witts, , Bucking tical 18- 


Opticians, 3 


RoaD, S.W.1, Buy, Sell, and Exchange 
struments. Particulars on application. ` 


“Dec. 23, 1921. 
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{EW 33-INCH CENTRE-TREADLE| dirt and grit by means of adjustable felt 


l LATHE. 
; By Henry MILNES. 
je.give herewith a photograph of a new 
gn 33-in. centre treadle lathe, which 
| H. Milnes, of Bradford, is intro- 
ing, together with a specification of the 
eè This lathe has been’ entirely re-' 
med, 8nd the improved type will be 
m at the forthcoming, |“ Model 
-§neer ” Exhibition at the Reyal Horti- 
‘tal Hall, Westminster, January .7 
he gap bed has been arranged to pro- 
$ additional strength under the gap, 
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pip is of ampie proportions to withstand. 
Maximum amount of strain. Designed 


same principles found satisfactory 
sf, “eer lathes, it is arranged for bolting 


pect to bench, accurately planed on all 


he we Surfaces, the top face, vees, also 
d a mer faces of Meare being hand- 
Tl the A asier surface plates. 
haug Goo egeared headstock is of the 
kast soli e having the rod or over-arm 
doverfa] ae same, and is exceptionally 
‘Pll spindle soe ot this size. 
Hd the: GaaS hardened for bearings, 


$ ball Tevolves 


eee 
r t 
4 


he 

[A e ar boa 
jistan, of gs ranged with three rows, 
{ {our rolle, tin. ea making twenty- 
{ge rollers in ae 


in roller bearings, the 


a 
e^ 


~ 


The 
/ ’ 
cone, ground on dead 


£.fitted to take end thrust.’ 


Ae. | Bearings are 
a Protected against ingress of. 


ads. | : e E 
: The gearing is of sufficient width to 
carry all the power which can be, put into 
the lathe by belt.. Front gear. wheel and 
back gear pinion have teeth, ‘12 d.p., 


whilst the cone pinion and back gear wheel 
are out 16 d.p: to ensure easy engagement. 


Back gear is put in or out-of gear by the 
eccentric shaft which is.held securely in 
either position by spring arrangement. 


The speed cone is locked to front wheel by 


an improved type of push pin. When it 
ig desired to lock the speed cone to the 
front. wheel the pin is given a gentle push, 
to overcome pressure of the spring which: 


holds the pin out of engagement, and the 


cone is slowly revolved until the pin slides 


i 


into one of the holes drilled in the speed 
cone. To free speed cone, simply pul) push 
pin out of engagement where it is securely 
held by spring. The reverse -motion 
‘mounted outside headstock casting has 
steel pinions, ‘and the teeth are cut from 


‘solid. Operated by convenient handle and. 


arranged so that lathe can be set for cut- 
ting right or left hand threads. or feed 
instantly whilst lathe is in motion. A 
neutral position is provided so that leading 
screw can'be put out of gear without any 
alteration to swing frame. An additional 
stud is fitted into end of headstock for use 
when extra fine feeds are required. Back 
gearing encased by neat cast-iron guards. 
The ‘tailstock casting is modelled on 
lines found satisfactory in larger lathes. 
It is clamped down to the bed quickly 
and. firmly by an eccentric lever. Mounted 
‘on loose base for use when turning tapers, 
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held by two adjusting screws to ensure 
head always being lineable. The spindle, 

1 in. diameter with external square ` 
threads, 5 per inch, is bored through @ 
in, diameter for convenience.in removing 
centre. .Hard gun-metal nut. fitted in hand - 
wheel for operating spindle. Barrel is 
splib and handle fitted for locking spindle. - 
Centres have Morse taper shank, and are 
interchangeable, and fit truly, in any 
position in centre hole. | a Ube hee 
' The saddle has extra long arms to com- 
pensate for overhang when in use over. ` 
gap, regulated by ordinary vee strip,- 
which is arranged so that saddle can be 
locked when required for facing. Boring . 


y 


table mounted on saddle is machined round 


edges for convenience in setting work: 
Two tee slots machined from solid for 
securing articles to be bored: ‘Square 
thread screw working in hard gun-metal 
nut gives a traverse of 64 in. Micrometer. 
collar, reading in thousandths, fitted to -- 
saddle screw,; this is very simple in use,.as 
there are ‘no screws: to slacken before 
micrometer can be set. MHand-wheel on 
saddle screw is. fitted with. handle. | 
Swivel slide being attached to boring ‘table 
by: single bolt, allows the upper portion © 
of ‘slide-rest to be removed instantly when 
lathe is required for boring purposes ; an, 
auxiliary clamp is -provided-for use when 
lathe.is on heavy work. Divided ring ' 
graduated every five degrees is fitted to 
base of swivel slide, for use on taper 
work. Top slide, machined on three sides, 

is carefully fitted to swivel slide. Tool 
post of improved. design supports tool 
holder of the Willis type,- thumb-screw 
being fitted with a brass pad: to avoid - 
injury to top.face of slide. Square thread | 
screw. revolving in ‘hard gun-metal. nut 
gives top slide a traverse of 34 in. Feed 
screws fully protected from - turnings,. 
chips, etc. | | i ee | 

The apron, fixed to front of saddle, 
carries à hard” gun-metal nut which is ` 
accurately fitted to leading screw, put in 
or out of engagement by eccentric lever ;. 
this lever, being held im either position 
by spring arrangement, prevents accidental. 
engagement of nut. Qwick hand traverse: 
along bed obtained by rack, gearing in 
apron being arranged so that saddle — 
travels in‘same direction as. hand wheel 
is rotated. Pinions also rack being made 
from steel bar, with teeth cub from. solid. 
Apron also: carries cover or guard to pro- 
tect threads of leading screw from dirt, ‘ 
turnings, etc. an tae ee 

The leading screw, adjustable for end — 
play, is accurately cut four threads per - 
inch. Acmé thread, supported. at both __ 
ends by fixings: which are carefully fitted - 
to lathe bed. Swing frame arranged with- 
instantaneous locking lever. E 

The change-wheels supplied with lathe 
will cut all Whitworth, gas, and B.S. 
standard threads, in addition to numerous: 
other odd and fine threads. When metric 
threads are required, an additional 63 T. 
change wheel is necessary. 

The equipment includes a pair of conical 
centres, driver plate, 9 in. slotted face 
plate, travelling back stay, driving belb 
with fasteners, and necessary spanners. 

———_—_—>—«8 pa 

Soaps; Iubricants.—By a patent by Mr. 
W. Crawford, 472, Stanley Road, Bootle, 
Liverpool, a lubricant for shafts, gear- 
wheels, etc., is prepared by melting and 
straining together, say, 30 Ib. of beef tallow 
and 20 |b. of beeswax at, say, 150° F.. 
and stirring in caustic-potash solution, say - 
48 lb. of 150° Bé and 50 Ib. of water, until 
saponification takes place. The. compound 
is stirred about every 15 minutes while ; 
cooling. Colouring-matter and. say, 1ib of j 
oiDiof -mirbane ate) stirred (in before the 
soap sets. 3 
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ELECTROLYTIC WATERPROOFING 
OF TEXTILE FABRICS: THE 
TATE PROCESS.* 


By Henry Jermain MAUDE CREIGHTON, 
D.Sc., Department of Chemistry, 
Swarthmore College; Member of the 
Franklin Institute. 

Prior to the advent of the electrolytic 
method, the art of waterpoofing textile 
fabrics was confined to two methods: 
Mechanical processes and chemical pro- 
cesses. ; 3 

Mechanical processes embrace all 
methods which involve direct impregna- 
tion, filling or coating the fabrics with 
rubber, waxes, and various compounds 
which achieve the result of rendering 
them proof against the penetration of both 


water and air. dn view of the fact that | 


the vast majority of the uses for which 
textile fabrics ‘are designed requires that 
they possess the quality of ventilation, 
all of these mechanical processes are cor- 
relatively restricted in their application, 
and are employed most largely in associa- 


tion with fabrics intended for specific 


uses wherein air circulation is a negli- 
gible factor; when used in associations 
where. ventilation is an essential factor, 
notably for wearing apparel, such as rain- 
coats, the results are unsatisfactory from 
the viewpoints of both comfort and 
hygiene. | | 

Chemical processes embrace all methods 
whereby a coating of a water-repelling 
substance is*deposited on the surfaces, 
yarns, or fibres of textile fabrics through 
the media of chemical reactions. These 
methods are designated as follows : (1) The 
aluminium soap process; (2) the lanolin 
process; (3) the cuprate of ammonia pro- 
process. Since the electrolytic method of 
waterproofing described in this paper in- 
volves the impregnation of fibres with alu- 
minium compounds, the first of these che- 
mical processes will be described briefly. 

In the aluminium soap process, which 
is one of the most largely employed where 
ventilation is an essential factor, the 
fabric is first saturated with a relatively 
heavy solution of soap and then passed 
through a solution of alum, aluminium 
sulphate, or aluminium acetate. 
to the reaction which takes place between 
the soap and the aluminium salt, an alu- 
minium soap (aluminium oleate or alu- 
minium palmitate) is deposited on the 
yarns or fibres of the fabric in the form of 
a veneer or coating. While this veneer 
is fresh it is highly elastic, adhesive, and 
water-repelling, but, unfortunately, these 
conditions subsist only for a short time. 
When the fabric is exposed to the drying 
influence of the atmosphere, deterioration 
is rapid, and in a few weeks the qualities 
of elasticity and adhesiveness disappear 
and the aluminium soap becomes friable, 
breaking away from its anchorage, and 
' thus restoring the fabric to its original 
absorptive condition. Furthermore, while 
the aluminium soap is insoluble in water, 
it is dissolved by gasoline, benzine, and 
various other solvents employed in the 
process khown as dry-cleaning. Garments 
waterproofed by this process cannot be 
dry-cleaned without partially or wholly 
destroying their water-repelling qualities. 

“Communicated by the author to the Journal of 
the Franklin Institute. this paper embodies the re- 
eults of an.investigation of the Tate process of 
electrolytically waterproofing textile fabrics by the 
Committee on Science and the Arts of the Franklin 
Institute. 


es 
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The first mention of an attempt to 
apply electricity to the art of water- 
prooting textile fabrics is contained 
in U.S. Patent No. 558717, issued 
to H. L. Brevoort in 1896. In 
Brevoort’s process, the fabric, pre- 
viously moistened with water, is placed 
‘between and in contact with an anode 
of an oxidisable metal and a cathode of 
conducting material covered with an ab- 
sorbent fabric,” and, owing to the phy- 
sical contact between the surface of the 
anode and the fabric, the oxide formed 
at the positive electrode is deposited ‘‘ on 
or in the fabric.” Since, however, Bre- 
voort did not provide any apparatus for 
applying his process on other than an ex- 
perimental scale, his results are only of 
interest as experiments. Besides, fabrics 
treated by this method are but partially 
waterproof. 


Four years later a patent’ representing 
an attempt to provide a mechanism to ap- 
ply the Brevoort waterproofing process to 
textile fabrics on an industrially opera- 
tive scale was granted to J. T. van Ges- 
tel. However, in a second patent’ of the 
same date, van Gestel abandoned his 
efforts to operate the Brevoort process, 


so far as the final physical results wete 
concerned, was similar to, but not identi- 
cal with, the former. 


The van Gestel process consists in first 
‘thoroughly impregnating the fabric with 
a solution of a soluble metallic salt, 
capable of yielding an insoluble oxide 
on electrolysis, and then placing the 
wet fabric between  non-oxidisable 
electrodes and passing an electric 
current through it.. It is claimed that 
there is produced from the salt an in- 
soluble oxide in, the interstices of the 
fabric, whereby it is rendered waterproof. 
As a matter of fact the insoluble ,oxide 


cathode, and a fabric in physical contact 
with this surface would receive and re- 
tain a portion of this precipitate, but the 
penetration would be relatively shallow. 
Since, however, the negative electrode is 
surrounded with a muslin covering, it 
would seem that with an apparatus so 
arranged all the insoluble oxide would re- 
‘main in the muslin and little or none of 
‘lt would be in the fabric being treated. 
No record has been found of this process 
ene been employed on a commercial 
‘scale. — 


In the Tate process of electrolytically 
‘waterproofing fibrous materials,* not only 
ds the fabric impregnated with a water- 
‘repelling substance, but it is claimed that 
the inner capillary system of the fabric 
is filled with this substance. 


This process was first installed on an in- 
dustrial and commercial basis in’ the 
autumn of 1916 in the City of Montreal, 
where it was operated during the war by 
an imperial commission, and subsequently 
in New York City. In July, 1920, the 
New York plant was transferred to Crans- 
ton, Rhode Island, where an additional 
equipment has been installed to provide 
a maximum capacity of about 30,000,000 
yards per annum of electrolytically water- 
proofed and electrically converted fabrics. 

Essentially the Tate process consigts in 
passing the fabric, previously saturated 
with a solution of sodium oleate, between 
a graphite cathode, over which flows a 
solution of aluminium acetate, and an 
aluminium anode which is completely 


1U.S. Patent No. 653715, July, 17, 1900. 
“U.S. Patent No. 653716, July 17, 1900 


8 This process is covered by U.S. Patent No.-93386)P 
Sept. 14, 1909, and by several! other patents issued sub- 
sequently. 


and introduced one'of his own, which, in] 


would be precipitated at the surface of the. 
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enveloped in a heavy woollen pad. Ti, ; 
pad is an important and distinctiff...; 
feature of the invention, and before $ -- 
introduction the waterproofing was quf.: 
irregular. a 
The historical development of the p$- 
cess from the original, crude, waterprog§ ~r 
ing mechanism, consisting of the smig- 
cylindrical anode and cathode, cov@. ;- 
four periods represented by» as mag. 
types of waterproofing machines. Wi; 
the first type of machine waterprog 
ing was effected by passing the fabric I$- i 
tween pairs of rollers. The negative mg. ;i 
consisted of a cylinder of acheson graph :- 
with electric contact through a colle .. 
brush at one end, while the positive rg... 
consisted of a metal spider on which ¥... 
spirally wrapped a one-inch square J... 
minium drawn bar. Inasmuch as a @.,- 
tain time period is required for the prog. 
impregnation of the fabric, and sing; 
furthermore, the rollers had a very smg :. 
area of contact, the speed of this machg, ; 
had to be adjusted to permit of the neo. 
sary time interval for reaction, H- 
limited the output on a single strand, = 
fabric to about thirty-four inches g 
minute. A ae fe 
In the. next commercial developmeg:,, 
one of the roller electrodes was replaq.... 
by a stationary sector electrode forg. 
length of contact of about five incheé. $: 
this machine the fabric was drag. 
between the one roller and the sector... 
a speed of about five yards per mung, , 
and results obtained which were quite§~.. 
satisfactory as those with the slower u$... 
with two rollers. a 
In the third type of waterproojj- .,, 
machine, both rollers were dispenq.; 
with, and the material to be treag.,. 
drawn between flat-plate electrodes f:i; 
aluminium and graphite, contact betwef , 
the fabric and the electrodes being maj-., 
tained by adjustable spring pressu; , 
With this machine an output of abd: 
twenty-seven yards per minute was Ñ: , 
tained, as against an output of thirty-log-. 
inches with the first type of - machiy,. 
Since in this unit no provision had beq., 
made for automatically relaxing the prf; , 
suro when sewn lengths of fabric past@:, 
between the electrodes, the machine ha -. 
to be stopped and the upper electrg . 
lifted every time a seam came by, othey ~ 
wise the fabric would tear. is di. 
culty has been overcome in the latest typ}; 
of machine. In this'the electrodes aq; 
vertical, the anode consisting of af- 
aluminium plate, one inch thick by eigh : 
teen inches wide and either sixty q-. 
seventy-two inches long, and the cathod{:: 
of eight graphite bars, one and one-hal}. 
inches thick by two inches wide and thẹ . 
same length as the anode. These graphitę . 
bars are spaced one-quarter inch apari . 
and their ends fit loosely between metal . 
guides which are inclined downward. 
towards the anode. When a seam passe. 
between the electrodes, each graphite bay . 
in turn moves backward and upward, and.) 
when the seam has passed, immedi 
falls back to its original position. Re}. 
cently a spring device has been installed 
on the vertical graphite electrodes for the} 
purpose of permitting a delicate regula-! 
tion of the pressure of each. segment of: 
the electrode on the fabric. With this- 
device the operator can maintain a con- | 
stant tension on the material being’ 
treated, regardless of its character or’ 
thickness. This regulation is very desir- 
able, and a decided improvement over the 
form of gravity contact, which exerted the 
same pressure for the finest silk or the 
heaviest duck.; The mechanical form of 
this device (consists of a brass screw. 
threaded through a bracket,’ which : 1s 
attached to each end of every graph | 
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emit. The bottom end of these screws 
Ywira “the form of a plunger which enters 
fa: | <sy lindor, this being suitably attached 
tin the electrode frame. . This cylinder 
ln:.-itzaims a spring, which is compressed by 
Plunger when the screw is tightened 


reversed. With cotton, goods, irrespective 
of their. weight and thickness, four treat- 
ments are essential with alternately re- 
versed action.- With silks and woollens 
two treatments—one reversal—are sufh- 
cient. 


TA by the small insulated knob. physical structure of cotton, silk, and 
Laf he operation of the waterproofing pro- wool fibres. f rm 
ini. with the most recent type of machine} , When thé electrolytic treatment is com- 


plete, the fabric is washed, dried by pass- 


nj , 8S follows :— ` l ; 
ing between a series of steam-heated 


oollens are thoroughly washed with 


etei 3 . 3 
gn: 4p and rinsed in water at a temperature drums, and rolled or folded. 7 
nach, about 150° F. to remove any excess of The writer has examined and tested 


various kinds of textile fabrics that have 
been waterproofed by the process de- 
scribed, and has found that they possess 
remarkable water-resisting qualities. For 


asin» l-grease or soap that may have been 
Th. during the process of manufacture. 
of fons are all destarclied by a suitable 
hn-- ess and freed from all foreign matter. 


ws both cases this is done with the object example, tests on the resistance to water 
ip, pleans ing the fibres and opening their | Pressure, carried out with a thin cotton 
ae ary pores for subsequent refilling| that had been waterproofed for making 


lightweight tents, showed that whereas the 
untreated cotton broke down under a 
pressure of 4 in., water did not pas» 
through the electrolytically ‘treated 
material until the pressure attained 124 


water-repelling substances. 

“he fabric then enters the waterproof- 
machine, where it is T with an 
enuated solution of sodium oleate (pre- 
table to sodium palmitate) contained in 
of two baths. From these baths 
avels up over a brass idler roll, and 
sses- downward between the electrodes, 
ween which a current of from 30 to 60 


in. Å 
. A study of the electrolytic waterproofing 
process has led to the conclusion that the 
waterproofing of fabrics is due to two 
* {pères flows, the current density depend- | distinct electro-chemical operations: One, 
upon the nature of the fabric and the| the _electro-chemical formation at the 
ul-practer of the treatment required. {anode of aluminium hydroxide, which, 
Xirom troughs connected with a suitable | owing to kataphoresis, is probably carried 
¿ply system, the aluminium acetate|imto the capillaries of the fabric; the 
iijation is fed between each of the one-| Other, the deposition on the fabric 
iit “warter inch openings separating the (probably only on its surface) of a film of 
nivphite segments of the cathode. On| basic aluminium oleate resulting from 
wing into contact with the sodium|the interaction of aluminium hydroxide 
iinwate contained in the fabric, the | formed electro-chemically at the cathode 
thifaminiym acetate reacts with it to form | With the aluminium oleate produced 
| insoluble aluminium oleate which is| chemically by the aluminium acetate flow- 
ar osited on ‘the surface of the fabric. A|ing over the cathode and the sodium oleate 
s @forough and even distribution of the| contained in the fabric. The formation 
lı minium acetate is effected by means of | of a basic aluminium oleate, and not ordi- 
, ¿ìà number of ducts on the contact face of | nary aluminium oleate, at the cathode, is 
„Ach graphite segment. These ducts are|substantiated by the fact that, although 
fat one-eighth inch half-round at an] both ordinary aluminium oleate and the 
Pele. of 45° with about one and one-| aluminium oleate formed in the electro- 
arter inch intervals. On each alternate | lytic process are insoluble in water, the 
pement’ the angles are reversed. By|former is soluble while the latter is in- 
ni wee of this arrangement the acetate|soluble in liquid hydrocarbons such as 
if pws down with the fabric, but while the | gasoline and benzine. Moreover, chemical 
us tter moves with a vertical motion, the| analyses of the aluminium oleate scraped 
icpetate flows down in a zig-zag path, | from the negative electrode during its for- 
: ,;paintaiming a‘constant, even saturation | mation have shown that this substance 
N Rroughout the whole electrolytic period. | contains a considerably higher percentage 
$dditional one-quarter inch half-round | of aluminium than ordinary aluminium 
“facts cut vertically about one-half inch] oleate, thus proving it to be a different 

rom each end of every segment drain off| compound. ` 

i ae se ris ae thus eliminating the} Iņ addition to waterproofing, all fabrics 
fOssibility of the insulation of the elec-| teated by the Tate process become 
mildew-proof, as attested by numerous 


Pode supports being broken down. 
| When tests under conditions to which untreated 


A the woollen pad covering the 
i HED age cag alicia iy oo fabrics invariably succumb. This feature 
a operation no: furthes noo St cag ie ish iS not attributable to any germicidal 
ssary, as it then works through the qualities of the metal salts employed, as 
‘arated fabric. The active lamaniim they do not possess this property. It is 
due to the fact that the waterproofed 
fabrics receive under impact or bombard- 
ment only relatively small quantities of 
water, the surface penetration being very 
shallow, and do not, therefore, retain 
moisture for periods sufficiently prolonged 
to effect the cultivation and growth of the 
germ. It has been found that if treated 
fabrics are kept in constant contact with 
still water in a mildew-laden atmosphere 
at relatively high temperatures, they will 
succumb to the attack in a period of about 
five weeks, but this environment is rarely 
encountered under general service condi- 
tions. In its relation to textile fabrics 
of cotton manufacture, as used for tents, 
awnings, sails, tarpaulins, and similar 
coverings exposed to the elements, this 
feature, involving preservation and pro- 
longed utility, is in many instances quite 
as valuable as the water-repelling quality. 
The influence of aluminium salts in 
fixing dyes is well known, and the electr»; 


x i 
{hydroxide formed at the anode is taken up 
M the pad and distributed evenly over the 
surface of the fabric, and is probably car- 
ice fied into the interstices of the fabric owing 
ate kataphoresis. That the aluminium 
gic Aydroxide readily passes through the pad 
- cand into the fabric is due to the fact that 
a z the suspended particles of the hydroxide 
J r jae positively charged and are attracted, 
: O towards the cathode. In the van 
T 1 Gestal process, on the other hand, the 
| Waster-tepelling substance “formed at the 
i asand ue ki through tHe mulin 
ESS © the fabric, in consequence o 
I = attraction towards this electrode. 

| hah iter passing between the electrodes the 
une then travels through the bath of 

& water, where it is thoroughly 
~ aaa : thence to squeeze rollers imme- 
“a, y above the bath,’ to a second oleate 
» and through_a continuation of the 
just described, except that now 
ectrodes and their treatments are 
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. This is due to differences in the] 


: industry. 
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lytic process, involving as it does the use 
of these salts, will probably fix many fugi- 
tıve dyes and render them impervious to 
the dissolving action of water. . 


The electrolytic waterproofing , process 
also performs coincidentally and 
thoroughly the operation of shrinking, 
and all fabrics thus treated are less 
liable to subsequent structural change 
of this nature through atmospheric 
or other action due to the influence 
of moisture. Microscopic examination 


shows that the process straightens 
the fibres and sets more evenly the 
threads or®°yarns of the warp and woof 


in fabrics wherein unevenness in this re- 
spect is present. Indeed, the changes 
wrought in goods of cotton manufacture 
bring about a complete transformation 
and, altogether apart from the water- 
repelling qualities imparted, add intrinsic 
value through the production of a new 
and better class of fabrics as judged by 
the recognised standards of the textile 
This converting process does 
not, however, stop here. It has been found 
that upon calenderinf cotton or worsted 
fabrics, under ascertained conditions of 
temperature and pressure subsequent to 
waterproofing, higher surface lustres are 
attained than under standard finishing 
conditions. These lustres vary in degree 
from the depth sheens usually associated 
only with natural silk fabrics to the bril- 
liant surfaces which distinguish the most 
highly-finished satins; and it is remark- 
able that these visual characteristics are 
in each instance confirmed and emphasised 
by the sense of touch. All of these con- 
versions are effected without in any way 
impairing the water-repelling qualities | 
originally imparted to the fabrics. 

In conclusion, it will be seen that the 


development of the Tate process as applied 


to textile fabrics of all classes has ad- 
vanced so far beyond the isolated achieve- 
ment of rendering these materials non- 
absorbent, and has effected changes so 
entirely novel and comprehensive in their 
ascertained scope and potential signi- 
ficance, that the term waterproofing con- 
veys a totally inadequate conception of 
the field which the process embraces. The 
electrolytic treatment represents a com- 
bined process of waterproofing and con- 
verting, while in the succeeding stage of 
calendering the weave, shade, colour, and 
texture of fabrics other than woollens may 
be altered to predetermined degrees, pro- 
ducing in each instance a new and higher 
class of fabric as compared with the 
original and as judged by recognised trade 
standards. | 
— >» 0 a 

Gas mantles.—Mr. J. P. H. Seber and 
T.. Terrell, (trading as Plassetty Manufac- 
turing Co.), Parkfield Works, Leyton, and 
T. Terrell, 24, Queen’s Avenue, Muswell 
Mill, London, have patented a process for 
the manufacture of incandescent gas man- 
tles, in which the fabric is impregnated with 
a solution of the illummating-salts, dried, 
treated with a solution of a metallic fluoride, 
and washed and dried. In an example, 
knitted artificia] silk fabric is treated with 
dilute acid, washed and dried, and dipped 
into a solution of thorium and cerium 
nitrates and dried, preferably in air at 
about 90° F. It is then dipped into a 10 
per cent, solution of sodium fluoride to which 
a little ammonia has been added, washed, 
dried, preferably in a current of warm alr, 
and made up into mantles. Cotton, pre- 
ferably mercerised, or ramie may also be 
used. Potassium and iron fluorides are effec- 
tive, but the latter is unsuitable owing to 
the difficulty of removing iron from the 
mantle. The mantles contain fluorides and a 
small percentage of oxides of thorium | and 
cerium and may be burnt off in a single 
stage, as they have(little tendency to shrink. 
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MANCHESTER ASTRONOMICAL 
SOCIETY. aà 


At the general meeting held on Decem- 
ber 7'the President, the Rev. . Father 


` Cortie, S.J., F.R.A.S., delivered the fol- 


lowing address :— 
MEASURING THE STARS. - 
The apparent brightness of the stars or 
their visual magnitudes are well known. 
Also the distances of more than 2,000 
stars have been measured. Consequently 
it is possible to compare the absolute 
magnitudes of such stars, or their lumino- 
sities, at some chosen distance from the 
Sun. This distance is such that the semi- 
diameter of the Earth’s orbit seen from 
that distance would súbtend an angle of 


~ one second of arc. Next the stars have been 


- 


the angular area 


arranged in a series of classes according to 
their spectra, or their effective colcurs, 
ranging from blue and white stars, the 
hottest stars, through yellow, to red stars, 


' which latter are stars of comparatively 


low temperature. ` By measuring the 
colour-index of the stars, or the differ- 
ence between their photographic and their 
visual brightness, and by the reasonable 
assumption that stars radiate heat and 
light as full radiators, it is possible to 
arrive at the mean temperature of the 
different spectral classes of stars. As the 
temperature of a star falls its colour 
passes from the blue towards the red. 
Consequently the apparent surface bright- 
ness corresponding to each spectral class 
is known with’ considerable accuracy. If 
the total apparent brightness be divided 
by this surface brightness the result gives 

subtended by the star 
and its apparent diameter. From such 


_ theoretical considerations the diameters of 


Betelgeuse, Antares and Arcturus were 
found to be 0.051”, 0.043” , and 0.020’. 
Within the last year, actual measurements 
of the apparent angular diameters of 
these stars have been made, by means of 
the interferometer attached to the great 
100-inch telescope at Mount Wilson. The 
experimental results are a brilliant verifi- 
cation of theory, for the diameter of the 
three stars named subtend angles of 
0.046”, 0.040” and 0.024’. 

It was Fizeau who, in 1868, was the 
first to recognise the possibility of the 
application of interference methods to the 


measurement of extremely small angles in 


astronomical’ science. The method was 
tried in 1873 by Stéphan at Marseilles. 
He discovered that the angular diameters 
of the stars were much less than 0.16”. 
Subsequently the diameter of J upiter’s 
four brighter satellites were indepen- 
dently measured by Michelson and by. 
Henry with concordant results. To 
Michelson we owe the theoretical investi- 
gations on the subject, and to his initia- 
tive the practical adaptation of the inter- 
ferometer to the 100-inch telescope and 
the results lately obtained. 

A brief account of the method and of 
the significance of the measures appeared 
in the ‘Manchester City News” for 
October 8, 1921. i 


QUEKETT MICROSCOPICAL CLUB 


The ‘565th ordinary meetisng of the 
Club was held at 11, Chandos Street, 
Cavendish Square, on December 13, at 
7.30 p.m., Mr. R. Paulson, Vice-Presi- 
dent, in the chair. The minutes of the 
last meeting were read and confirmed. 
Six new members were elected, and eleven 
nominations were read. The Secretary 
announced that it had been decided to hold 
no meeting on December 27, and that at 


choice of objectives and eyepieces. 
could be arranged in series thus :—-(A) 


Vy 


4s i 
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Tierney would read his paper on “ Mos- 
quito Investigation.” | | 

Mr. D. Bryce exhibited a specimen of a 
mite found at Melbourne parasitic on 
Termites.. The Hon. Secretary announced 
that he had received some copies of Mr. 


Darlaston’s catalogue of . microscopical 
slides. 


The Chairman then galled upon 
the Hon. Secretary to read Mr. E. M. 
Nelson’s paper, “On the Focus Aperture 
Ratio.” This important subject, said Mr. 
Nelson, has been dealt with on three pre- 
vious occasions—by Prof. Abbe, by the 
R.M.S., and by Mr. Nelson himself. The 
problem is to suggest the most suitable 
ratio between the power of objectives and 


their N.A. If the ratio is too low there 


is “empty magnification,” if too high 
aberrations are sure to be evident. The 
ratio suggested by Abbe is so low -that 
such objectives have rarely been made. 
His ideal 4 in. is N.A. .41 and 4 in. .65. 
The R.M.S. official list, appears to have 
been drawn up at random. Mr. Nelson’s 
list was formed on a. theoretical plan. 
He found experimentally that the resolv- 
ing power of the human eye is 1/250 in. 
at 10 in., and then determined the N.A. 


a long tube or a x15 for a- short. The 
term “optical index,’’ which is the 
N.A. X 1000 + initial magnifying power, 
was introduced, and objectives to conform 
to the plan must have an optical index of 
25 or N.A. .25 for each initial magnify- 
ing power of 10. On this plan the higher 
powers are impossible of construction, 
therefore it must be ealled theoretical. 
Mr. Nelson proposed to bring before the 
Club a power-aperture curve based on his 
own experience. Such a curve should be 
smooth. ` The new curve is based on a 
diminishing optical index as the power 
increases, as otherwise it is impossible to 
maintain the correction in the higher 
powers that is possible in those of low 
magnification. A series of curves was then 
shown on the screen, the vertical’ scale 
representing power and the horizontal 
aperture. The first curve showed Abbe’s 
system ; 1t was not smooth, and it made a 
high angle, with the base indicating 
“empty magnification.” . The R.M.S. 
curve was less steep. Curves of two 
series of objectives—one German and the 
other English—were then shown, and Mr. 
Nelson laid stress on the need of measur- 
ing the power and N.A. of the English 
objectives (which are apt to depart widely 
from the catalogue values in both respects) 
in drawing such curves. The optical index 
is always less than the catalogue would 
lead one to expect. Neither curve was 
smooth, but the English one was of higher 
relative apertures, as it tended to flatness. 
Mr. Nelson’s new curve was then shown. 
In this curve the 0.1. is’ gradually 
diminished as the powers increase: Up to 
the 4/10 in., which has a N.A. of .50, it is 
about 20; it then becomes steeper and 
rises to a } in. of N.A. .90. Mr. Nelson, 
however, agrees with Abbe in doubting 
the utility of a dry achromat of such high 
aperture. The next curve shown was for 
apochromats. This curve resembles that 
for achromats, but as apochromats have 
far more staying power it does not bend 
up so soon; i.e., a high o.i. s main- 
tained longer. The last curve was for oil 
immersions—it starts with a 1/7 in. of 
N.A. 1.0, o.i. 14.5, and practically ends 
with a 1/12 in N.A. 1.4.0.1. 11.7, thus 
showing much reduced optical indices. 
Mr. Nelson then went on to deal ae A 

1ey 


4, 2, 1, $, 4, 4, 1/16 in. ; (B) 3, 14, 3, 4, 
& 1/12 in. Eyepieces :—(1) x5, x10, x20, 


x40; (2) x74, x15, x30, for achromats. 


the next meeting, on January 10, Dr.i and complanats, and (3) x8, x12, x18, 


a + 


. 
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x27 for compensating. Mr. Nelson advised: 
beginners to keep to one series of objectives. 
Low powers should be used when possible, 
and it is a great mistake to rush after 
high powers. No lens can do half as much. 
as a good 2 in. with a x74 eyepiece. Mr. 
Nelson then gave the following lists of 
objectives and eyepieces. Two objectives- 
and two eyepieces :—1 in., 4 in., *5, x10. 
Three of each:--2 in., $ in., $ in. oil-- 
imm., x74, x15, and x12 compensating. 
Four of each :—2 in., 4 in., $ in., 4 in. 
oil-imm., x74, x15, x8,. x18 compen-. - 
sating. Five objectives are a complete 
set, 4 in.. 1/16 in., 3 in. being luxuries. 
The foregoing are for general use. For 
bacteriology use:—% in., 4 in. apo., 
1/12 in. oil-imm., x74 and *8, x18 com-- 
pensating eyepieces. For pond life :— 
x14 in., 3 in. and 4 in. apo., x74, *16,. 
‘and x12 comp, eyepieces. In conclusion, | 
Mr. Nelson advocated large fields to facili-- 
tate finding objects, and poitited out that 
in measuring’ magnification it is more- 
reasonable to consider the power of the 
eyepiece as fixed, and the power of the 
objective: as varying accordingly to, the 


tube length than vice versa. 
necessary to resolve this amount with a] 
given objective, using a x10 eyepiece for 


The.Hon. Secretary then read ‘‘ Notes on. 


‘Mounting in Sandarac and other Media,”’ 


‘by Mr. W. M. Bale, of Melbourne. Mr.. 
Bale’s experiments were suggested by Mr.. 
T, E. Wallis’ paper, Q.M.C.. ‘ Journal, 
‘April, 1919. Mr. Bale finds amyl-san— 
darac medium good for mounting radule of. 
mollusca. He prefers to use a thickened. 
solution to obviate the need for adding: 
more after mounting to replace loss by 
evaporation, and when there is no danger: 
of shrinkage mounts direct from 
methylated spirit. He finds the substitu-. 
tion of methylated spirit for amyl-alcohol 
(which Mr. Wallis condemns) as a solvent 
for the sandarac satisfactory in use. He- 
has experimented with gumthus (frankin- 
cense) as a mounting medium. Its only 
advantages over Canada balsam are its. 
perfect solubility in alcohol: and its lighter - 
colour, but there seems to be some 
possibility of the formation of crystals. 
Mr. Bale then dealt with the sealing of 
fluid mounts. He strongly recommends 
the use of a cover larger than the cell.. The 
cover being held in place by a tight elip. 
if necessary, while the excess of mountant 
is gently squeezed out, and the space 
between the cdge of the cover and the slip 
having been carefully syringed out and: 
allowed to dry, gold size or other sealing 
cement is run in. Linseed oil, which: 
hardens very slowly, may be used as a 
mountant instead of castor oil for crystals, 
etc. My. T. E. Wallis said that he pre- 
ferred amyl-alcohol as a solvent for san- 
darac because, on. evaporation, a homo- 
geneous resin remained, whereas, if it was 
dissolved in methylated spirit, the residue 
on evaporation was crystalline. He found 
the thin solution of much advantage In 
mounting such objects as whole insects, 
and he had no difficulty in keeping out. 
dust during the evaporation of the solvent. 
The Chairman then called upon Mer.. 
Wallis to read his paper on ‘‘ Microscopy- 
as an Aid to Analysis.” Analysis, said! 
My. Wallis, is often regarded as the work: 
of the chemist, but other scientists play- 
their part and the microscopist takes a 
high place. There is a limit to chemical: 
and physical methods. The material may: 
be in a state of fine division when its. 
structure can be revealed only by the. 
microscope. The function of the micro- 
scope is merely to increase the power of 
vision; not much can tbe done to the. 
material on the stage. Microscopical 
methods are often quicker than chemical, 
e.g., an ointment sent for analysis was at 
once seen to consist of a fatty base and 
a starch pastes ‘The-microscope is also of 
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great assistance in toxicological work 
where the available material is a very 
small quantity, the result being checked 
chemically. LHven a pocket lens is useful 
for examining seed mixtures in cases of 
alleged poultry poisoning and‘seed adulter- 
ation, or for the preliminary examination 
of partly ground poultry and cattle foods. 
In this way Mexican dried flies or Mexican 
cantharides have been found in certain 
brands of chicken spice. Starches form an 
important group of substances identifiable 
by the microscope. A woman alleged that 
someone had tried to poison ‘her by putting 
powder in her tea; it was found to con- 
sist of maize starch and yellow-coloured 
particles, i.e., custard powder. In another 
case, some well water was complained of; 
it gave good chemical figures, but con- 
tained a number of bacteria. A few grains 
of partly decomposed potato starch were 
found in the deposit, and on examining the 
surroundings the gully into which the 
pump trough emptied was found to be 


broken and slop water, including washings 


of potatoes, had been soaking into the 
ground about the top of the well. After 
the gully had been repaired the water was 
quite satisfactory. On another occasion 
the composition of an ointment was 
quickly found to be wheat starch paste 
mixed with a fatty basis, many of the 
starch grains being found to be partly 
gelatinised. -In a case of suspected poison- 
ing of a child some pieces of firm slate- 
grey substance found in the stomach were 
pieces of unripe apple 


decomposition of some Easton’s syrup 
tablets which the child had eaten, thinking 
Apple pulp may be 
recognised in jam by finding parts of the 
endocarp, which has a typical appearance. 
The study of pond life finds an important 
application in the analysis of natural 
waters, the source of supply often being 
indicated by the deposit. The access of 
surface water to a well may be indicated 
by the presence of water fleas, detritus of 
vegetation, diatoms or nematode worms, 
and sewage contamination by a distinct 
type of bacterial deposit. Polarised light 


- May also be useful, as in detecing the sub- 


stitution of Phytolacca leaves for Bella- 
donna, which both contain crystals, 
although of very different forms. The 
identification of chicory in coffee is another 
well-known example of microscopical 
analysis, and the distinguishing between 
the different forms of sulphur in ointment 
and, medicines. A knowledge of the 
microscopical appearance of fibres is of 
great importancs, The presence of agar- 
agar in jam 13 revealed by finding diatoms 
and sponge speules. Several other ex- 
amples were' given, and Mr. Wallis con- 
cluded by saying that the food and drug 
analyst in particular needs a good know- 
ledge of microscopal technique, and there 
are no methods of work and no sphere of 


microscopical knowledge that ; 
ele ge that he can afford 


The meeting closed with a hearty vote 
of thanks to the authors of the papers. 


eo A. M. J. 


"THE MIOROSOOPICAL SOCIETY OF 


VIOTORIA. 


At a meeting of this society, held on 
Tuesday, October 18, at 8 p-m., with the 
President, Mr. Jas. Alex. Smith, in the 
chair, Dr. Ethel McLennan, D.Sc., gave 
a lecture-on “An Introduction to the 
Study of Fungi.” With the aid of 
numerous lantern slides the main features 
of the higher fungi were indicated, and 
these features were used in their sys- 


of protoplasm, 


A. G. Arthur, 


tematic classification. The fungi were 
divided into four main classes :— « 

(1) Myxomycetes—‘‘ slime moulds,” 
characterised by their vegetable body in 
the form of a reticulated streaming mass 
and showing many 
affinities with the animal world. 

(2) Phycomycetes—possessing a definite 


hyphal mycelium, non-septate in charac- 
ter, and showing distinct sexual reproduc- 


tion at some stage in their life history. 
(5) Ascomycetes—agreeing with Phyco- 


mycetes in the possession of a mycelium, 


but the hyphe were always septated. The 


spores in this group were always formed 
in a sac called an ascus, and the spores 
therefore were called ascospores. 
were usually eight in number. 


They 
(4) Basidiomycetes—characterised by a 


septated mycelium and the formation of 
exogenous spores attached to special cells 
called basidia. 
exposed during spore formation (Hymeno. 
mycetes), or else formed in a closed cavity, 
Opening only to liberate the spores 
(Gastromycetes). 


The hymenium was either 


Hymenomycetes :—This sub-group was 


again divided into families, the relation 
of the hymeneal surface to the pileus be- 
ing made the basis for such division. 


(i.) Agaricacess included the so-called 
“ mushrooms ”’ and “ toadstools.”’ 
The hymenium was always arranged on 
gills, radiating plates of hyphal tissue 
extending from the stem or edge of the 
cap or pileus. | 

(ii.) Polyporacee. The hymenium 
lined the walls of pits or pores. 

(iii.) Hydnacee. The hymenium 
covered the surfaces of teeth or spines. 

(iv.) Thelephoracere. The hymenium 
in this family formed an even layer. 

(v.) Clavariaces. Simple or branched 
club-shaped fleshy fungi; the hymenium 
was formed over the entire upper sur- 
face of the plant. 

(vi.) Tremillinacere. 
trembling fungi, usually much folded. 
The basidia were deeply sunken into the 
tissue of the fruit. Very long stenig- 
mata come to the surface, and there the 
spores are formed. ` : 


In only the last three groups was the 
mycelium smooth; every possible means 


of economically increasing the spore-bear- 


ing surface consistent with efficient spore 
liberation hdd been exhausted by them. 

Gastromycetes included the 
balls,” etc. The basidia were grouped 
together, and lined the interiors of small 
cavities which were found throughout the 
substance of the young fruit body. As the 
fruit ripened, the hyphe disorganised’ 
and the spores lay free in the interior, and 
were ready for liberation by the bursting 
of the enclosing membranes. There were 
four families in this group, the special 
characteristics of which were discussed by 
the lecturer, 


NORTH MIDDLESEX. WIRELESS 
CLUB. 


The eightieth meeting of the club 
was held at the headquarters on 
December 14, with the president, Mr. 
in the chair. The 
meeting was of an informal character, 
and the chairman had devised a competi- 
tion, which proved to be very interesting. 
The club’s set having been connected up 
to the aerial, several members took it in 
turns to obtain the best signals, starting 
with all control switches at zero, and 
having a time allowance of four minutes. 
It was interesting to note the different re- 
sults obtained by members in the time 
allotted, some preferring to search for 
long waves, while others went for loud 


Jelly-like or 


¢é puff- i 


signals. Finally, Mr. Holton, the Instal- 
vation Officer, was asked to withdraw, and 
the connections ‘‘faked,’’ and other P 

of the set disarranged in the manner of 
Army and other examinations, and on ihis 
being recalled he succeeded in clearing all 
faults and getting loud, clear signals ın 
34:‘minutes. The applause which greeted 
this result brought to a close a very 
interesting evening. 


THE OPTICAL SOCIETY . 
A meeting of the Optical Society was 


held at the Imperial College of Science and _ 
Technology on Thursday, December 3, 


1921, when the following papers were read 
and discussed :— | 


“ THe PoysicaL MEANING OF SPHERICAL 
ABERBATION,”’ BY L. C. MARTIN. 


Experimental determination of the in- 
tensity of light near the focus of a lens 
system showed that the “spurious disc ’”’ 
appearance persisted at the best visual 


focus, even in the presence of large amounts 
of aberration. The effect of increasing aber- 


ration is to draw light from the central 
concentration and scatter it in the sur- 
rounding field, and, from measurements of . 
the loss, the necessity of restricting the 
phase residuals to within 4/6 is inferred. 
Spherical aberration is found to produce 
marked asymmetry on each side of the © 
focus, a matter of great importance in 
some optical instruments. 


“ AN Auto StTROBOSCOPE AND AN INCAN- 


DESCENT CoLtour Tor,” By Dr. F. L. 
Hopwoop. 

A description was given of some 
novel optical phenomena, which may 


be observed when, revolving incandescent 
filaments are viewed. The production 
of a variety of stationary dark images, 


due to the eclipse of an incandescent 


wire by an adjacent cold wire or 
opaque object, when both are revolving 
round a common axis, was described, and 
it was shown how the phenomena might be 
practically applied to the study of the 
behaviour of a rotating body, by comvert- 
ing such a body into an Auto Stroboscope. 
A demonstration was given of the use of 
a spinning incandestent electric lamp as 
a colour top and for exhibiting after 
image effects. | 


“ ACHROMATIC ONE-Rapivus DOUBLET Kyx- 
PIECES,” BY Lr.-Cor. J. W. GIFFORD. 


Eyepieces, both of the Huyghenian 
and the Ramsden types, have been con- 
structed from pairs of one-radius achro- 
matic doublets with external plane sur- 
faces to the flint lenses. They compare 
well with the German orthoscopes in defi- 
nition, while the cost of production, since 
the same radius serves for each doublet 
or in the case of the Ramsden throughout 
is sensibly less. Such eyepieces are 
adapted either for the telescope or th A 
mictoscope. By their use a much more 
perfect achromatism is obtained ang also 
in both of them a flat field, and in one of 
them a very extensive flat field, likely to 
be useful in such operations as countin 
blood corpuscles, etc. & 
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A Will in Shorthand.—In the Probat 
Division last Monday the President admitted 
to probate a will written in shorthand on a 
printed radiograph form. The testator was 
Mr. Skinsley Charles Orrin, a commercial 
traveller, of Braintree. Essex, who died in 
hospital at Antwerp on July 28 last. The will 
was written before he went into hospital in 
the form of a letter to his brot The 
President said there was a precedent for a 
will in. shorthand, 
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SCIENTIFIC NEWS. 


mna: 

Mr. Shortt, the Home Secreiary, told the 
House of Commons on the 15th inst. that 
a conference ‘has recently been held with 
representatives of the French and Belgian 
Governments, and an agreement was 


reached that the summer-time period. 


should commence on the night of the last 
saturday in March, or the last Saturday 
but one in March, when the last Saturday 
is the day preceding Easter Day, and end 
on the night of the first Saturday in 
October. A Bill for this purpose is to be 
introduced early next Session. We trust 
all possible opposition will be organised to 
it. We are gradually getting nearer and 
nearer to “Summer Time” all the year 
round, solely in the interest of péople who 
play most of the twenty-four hours, and 
against those of the rest of us who have to 
work long hours before the others rise. 


Mrs. Spenser Jones, the wife of one of 
the astronomers who is sailing to Christ- 
mas Island next month to prepare for 
September’s total eclipse of the Sun. is to 
accompany her husband on his journey, 
and will undertake important duties dur- 
ing the moments of totality. She is one 
of many women who to-day take an inte- 
rest in astronomy, and whose names are 
familiar to our own readers as frequent 
contributors of valuable information to 
our pages. i 


Dr. G. Murray Levick, zoologist to 
Captain Scott’s last expedition, and now 
medical officer in charge of the Electrical 
Treatment Department at St. Thomas’s 
Hospital, will give an illustrated lecture 
on the “Social Customs of Antarctic Pen- 
guins’’ at the Æolian Hall on Wednes- 
day, December 28, at 3 o’clock. Tickets 
can be obtained at the*Hall or from St. 
Thomas's Hospital. Proceeds 
devoted to,the work of Dr. 
Levick’s department. 

A “spotting competition °’ which has 
been arranged in the insect house at the 
‘*Zoo”’ is proving a severe test even to 


Murray 


keen observers. Conspicuously displayed | K 


on a card are a number of dead leaves. 
Some of these form the cocoons of the pale 
Tussock moth, the edges of the leaves 
having been drawn together with brown 
silk by the larva, now a quiescent pupa 
within. There are about a dozen of these 


' in the heap, and the puzzle is to dis- 


tinguish them. Another heap near by is 
composed of moss, portions of which, 
earlier in the year, busy caterpillars of 
that fine insect, the Kentish Glory moth, 
used to camouflage the cocoons, lying 
amongst it. It is a fine object lesson of the 
manner in which, during the Jean winter 
months, hungry birds are hoodwinked. 

In place of her hitherto published sheet 
star almanack, Mrs. Periam Hawkins is 
Issuing a very useful pocket Star Calen- 
dar for 1922, with excellently printed 


maps of the northern and southern 
stars, dates of various astronomical 
fixtures, a photo of the annular 


eclipse of the Sun as it appeared at Kirk- 
wall on August 4, and some other interest- 
ing matter. The price is one shilling, 
and it can be had through any bookseller 
of Simpkin, Marshall, Hamilton, Kent 
and Co., Ltd. Mrs. Periam Hawkins’ 
new book, ‘‘ Astronomy for Busy People,” 
will be ready shortly, and will be welcome 
by all who are familiar with her past 
publications. 


In the course of a lecture at the London 
School of Economics last week, Professor 
Irving Fisher indulged’ in a flight of 
imagination rarely displayed by a profes- 
sor of economics. He had been “ credibly 
informed ” that a German chemist had 


will be} 
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already succeeded in the laboratory in 
making synthetic gold out of baser metuls, 
by means of the electric vacuum furnace. 
It only remains, therefore, as he put it, 
to cheapen the process sufficiently so to 
flood the world with chemically manufac- 
tured gold as to reduce it to worthless- 
ness. In this case Germany, instead 
of paying an indemnity, would get enor- 
mously rich by exploiting this new 
“ philosopher’s stone.” This Professor 
Fisher mentioned as a “serious possi- 
bility,” not more improbable than the 
bombing of London by airships would have 
appeared before the war. Professor Fisher 
drew the moral that the indemnity should 
have been fixed in kind, or, if in money, 
by reference to an index number. 
sibly we may be able to deal with the 
situation, if it arises, by scheduling the 
new gold under the Safeguarding of In- 
dustries Act! 


An influential committee of the Con- 
joint Board of Scientific Societies hopes 
to arrange for the preparation and publi- 
cation of a world list of the titles and 
places of publication of all scientific 
periodicals in existence on January 1, 
1900, and of all issued after that date. 
Libraries in London, Oxford, Cambridge, 
Edinburgh, Dublin, and Aberystwyth 
which take in any of the periodicals will 
be indicated in the list, and, wherever 
possible, at least one library in the United 
Kingdom and Ireland will be given for 
each title. The trustees of the British 
Museum have consented to allow the com- 
pilation to be undertaken by the staff 
of the Museum ; but they cannot defray 
the cost of printing and publication. The 
committee, therefore, hope that libraries 
and scientific societies will make it pos- 
sible to take advantage of this wise gene- 
rosity by undertaking to subscribe for 
copies when the volume is ready. 


Who first invented machine-guns? ‘rhe 
question has recently been discussed in 
France, and Lyons has just put forward 
the claim ot a M. du Perron, who ın 1775 
is said to have submitted to the young 
ing Louis XVI. a military ‘‘ orgue,”’ 
which worked on a crank system, and 
could fire 40 bullets almost simul- 
taneously, ‘‘and consequently could 
annihilate a whole regiment in a 
few minutes,’ according to a con- 
temporary record. The new arm seemed 
so murderous to the king and his 
Ministers, Malesherbes and Turgot, 
that it was rejected, and its inventor 
was held up as an enemy to humanity. The 


Powers hostile to France tried to secure 


the invention, but from patriotic motives 
du Perron refused to sell it to them, and 
he died in poverty. | 


Mr. Tattersall Wilkinson. who has died 
2t Burnley, at the age of ninety-six years, 
was born at Worsthorne, a little moor- 
land village on the hills to the south-east 
of Burnley. He left school at the age of 
ten and became a shepherd. In 1848 he 
went to Blackpool, and was for thirty 
vears an auctioneer and jeweller there. 
He returned to his native moors in 1882. 
A self-taught man. he acquired a fair 
knowledge of archeology, astronomy and 
geology. He was a great walker and lover 
of the moors. Few men had such a know- 
ledge of the history and people of East 
Lancashire. He had also done some Con- 
tinental travel, and in 1900 he went out 
with a party to Portugal to observe a 
solar eclipse. i 


Experiments, consequent ` on the 
drought, have been carried out near 
Hitchin to get permanent water supplies 
from the local fogs. One of these “dew 
reservoirs,” having a cover and cistern 
area twenty-five yards square, has been in 
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mathematical formule. 
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operation since November, and has already 
collected a large quantity of water. Mr. 
S. B. Russell, F.R.I.B.A., has devised the 
reservoir, which, it has been found, will 
collect dew as well as grass will, and last . 
month not only was it condensing all day, 
but at night a coating of ice was formed. 
It is estimated that one of these dew reser- 
voirs with a-cover of 100 square yards 
would collect 24,000 gallons of dew and 
rain in the Eastern Counties in the course 
of a year. With a storage capacity of 
12,000 gallons, it could furnish an average 
daily supply of 120 gallons during the 
hot summer months and 50 gallons a day | 
for the remainder of the year. 


“ The Electro-Metallurgy of Steel,” by 
C. C. Gow, M.A.M. (London: Constable 
and Co., Ltd., £1 7s. 6d.), is a book that 
will be hailed with satisfaction by every 
practical steel-maker and student. The 
‘author’s wide experience in many coun- 
tries has been ably utilised in its produc- 
tion, withthe result that the many pro- 
blems and difficulties which the designers 
and users of the electric furnace are en- 
countering are dealt with most lumin- 
ously, and the volume embodies the 
clearest statement we have yet met with 
of’ our present knowledge of the uses of 
electric furnaces for the metallurgy of 
steel. The work is very fully illustrated, 
most of the figures being original, and 
the reproductions are no less valuable, 
most of them being contributed by the 
Tron and ‘Steel Institute, the Faraday 
Society, the American Electro-Chemical 
Society, and the Canadian Government 
Commission. 


Mr. R. Thomas, who has conducted some 
highly successful experiments in the re- 
covery of solvent vapours from ar, 
addressed the Liverpool section of the 
Society of Chemical Industry on this sub. 
ject at Liverpool University last Friday 
evening. ‘The recovery of solvent vapours 
was one of the questions that received con. 
siderable prominence during the war. In 
peace it is not less important, for on the 
successful outcome of experiments there Is 
hope of avoiding the tremendous amount 
of waste that some industries have to bear. 
Mr. Thomas’s lecture dealt with the 21e- 
covery of alcohol. He demonstrated his 
results by means of a number of difficult 
The Chairman. 
(Dr. D. C. Clayton) said that while the 
audience would be more able to appreciate 
the formule when they saw them in print, 
they were able, after listening to the lec- 
ture, to appreciate the wonderful results 
which Mr. Thomas had confirmed by prac- — 
tical experin:ent, 


We are in receipt of a reprint by the 
Cambridge University Press, from Mr. 
George Walter Grabham, M.A., F.G.S., 
of a recent contribution of his to the 
‘‘ Journal of Hygiene,” in which he ex- 
amines some factors in thermal sanita- 
tion in the tropics, which are more or less 


antagonistic to the continuous health of 


the Northern European, and induce de- 
terioration. The paper deals more espe- 
cially with the heat-absorbing properties 
of various materials and fabrics, and 
more briefly with experiments on the ' 
translucency and porosity of clothing 
materials. These experiments, which are 
fully detailed, seem to have been very 
successful, and the same tests were then 
applied.to paints and colour washes, and 
combined experiments with both fabrics 
and paints. Of course, similar investi- 
gations have been made long ago—notably 
by Benjamin Franklin, and quoted by 
Tyndall in his ‘‘ Fragments of Science.”* 
Tyndall was hostile to the ‘“‘ hastily- 
drawn conclusions ” by»Franklinj as he © 
called them. But Air. Grabham. suggests 
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that the fallacy in the position taken by 
Tyndall is that the maximum energy in 
the solar spectrum of the Earth’s surface 
is well within the limits of the visible 
spectrum. Anyhow, Mr. Grabham’s testa 
have been made by solar radiation, dif- 
féring thus from most of the former ones, 
and in parts of the tropics where ther-. 
mal environment has a very direct bear- 
ing on ‘man’s comfort. They deserve, 
therefore, the attention of all likely simi- 
larly to' suffer, as opportunity may serve. 

The Women’s Engineering Society an- 
nounces a domestic Jabour-saving competi- 


nationality. The competition is divided 
into three sections: ‘ Engineering devices 
suitable for mechanical, electrical, and 
automobile work, etc. ; structural improve- 
ments, and any other labour-saving appli- 
ance for the home. Competitors may 
enter for each section, but no competitor 
shall ‘be eligible to receive more than one 
prize. There is no limit to the number 
of-entries which each competitor may send, 
in.- An entrance fee of 2s. 6d. will be 
charged for each entry in each section. 
Entrance fee must accompany the entry. 


‘Size of drawings not to exceed 30 ins. by 


22 ins., and the length, height and width 
of models added together must not exceed 


60 ins. The following prizes will be 


awarded :—Section (a) seven guineas, sec- 
tion (b) five guineas, section (c) three 
guineas. Certificates will also be awarded 
to exhibits of exceptional merit. The 
assessors are the Hon. Sir C. A. Parsans, 
K.C.B., F.R.S., etc. (engineering), S. B.. 
Caulfield, Esq., F.R.I.B.A. (architecture), 
and Miss J. Lane-Claypon, M.D., D.Sc.. 
J.P. (domestic science). All -models and 


drawings must reach the offices of the 


Women’s Engineering Society, 26, George 
Street, Hanover Square, London, W.1, on 
or before March 31, 1922. 


————_ >» 0 0 


LETTERS TO THE EDITOR. 


A REMARKABLE SUNSPOT. 


[244.|—The Sun continues to give evidence 
that his energies are not yet at their mini- 
mum, nor near it. A fine naked-eye sunspot 
showed itself in the last week of November, 
though the cloudy weather only permitted ob- 
‘servation on two days when the spot was 
near the central meridian. It’ was then a 
large singie spot, ‘with one distant outlier, 
and afew minute pores. The enclosed draw- 
ing was made by my youngest boy, aged 12. 


It was first drawn at the telescope, then the 
-outling was cut out and the paper-mark 
pasted on a sheet of glass. The penumbra 
was oe ee in, and, when dry, the 
straw- effect was scratched in the paint 
with a s metal point. This negative was 
‘phen pri off on a piece of P.O.P. The 
result is the most lifelike drawing of a sun- 
spot that I have seen. 
| ‘Wm. F. A. Elison. 


| give more and more a profile view. 
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THE MOON: NAKED EYE VIEWS v. 
TELESCOPIC SEEING. 
[245.}-Undoubtedly great changes do take 
place upon the Moon owing to the constant 
alternations of expansion and contraction, as 
suggested by Mr. Godden in letter 218, p. 


251, but I think he will find that it is af 


change in his eyesight that is the cause of 
his present inability to see the hexagonal 
contour of Copernicus. A higher power 
might show it. I\am only a few years 
older, but my sight has long been de- 
teriorating, which is only natural at 70 
years of age. 

Mr. Godden apparently gives his chief 
attention to lunar formations when they are 
near the terminator, and that is the usual 
practice. It is, however, the reason why 
observers fail to see the s and 
phenomena reported by Prof. Pickering. 
It. is his practice to select some formation 
not far from the centre of the lunar disc, 
where libration will not trouble, and to 
study it closely night after night from lunar 
sunrise until lunar sunset. a 

The changes and other phenomena only 
begin to he noticeable some time after the 
formation has been fully lighted up, and 
this is the very period when most observers 
shift their attention to some: other object. 

I agree with Mr. Godden that good views 
of lunar formations can be obtained with a 
power of 150, and that one can usually see 
more than any photograph shows. What 
he has thus seen should demonstrate the 


fallacy of his argument on p. 190, viz., that, 


because we cannot ‘‘sift out” much detail 
in a naked eye view of terrestrial scenery 
at 24 miles distance, we should not see 
much on the Moon even if we could 
effectively use a power of 10,000! With a 
power of 150 the Moon is theoretically about 
sixteen hundred miles distant, yet’ we can 
map out all the principal formations, and 
as we increase power so we can see smaller 
objects and finer lunar details. What could 
we see of an object on the Earth at a dis- 
tance of only one hundred miles? Prac- 
tically nothing! If visible at all at that 
distance a mountain or range of mountains 
would, I think, only appear a faint cloud. 

The conditions of seeing in the two cases 
are entirely different. In viewing scenery 
on the Earth at 24 miles distance we are 
looking almost horizontally through 24 
miles of the densest portion of our atmo- 
sphere. The atmosphere haze blurs detail 
and tones down contrasts of colour; trees 
and vegetation reflect very little light, while 
perspective crowds objects together so that 
details are lost. Objects that may be fairly 
well seen in tne morning or evening often 
become almost, if not quite, invisible along 
midday hours. 

In ‘telescopic observation of the Moon we 
are looking through an atmosphere which is 
becoming thinner and thinner with every 
mile the sight penetrates; the Moon is very 
brilliantly illuminated, the shadows are 
black and clean cut; and there is no dense 
atmosphere to blur the view at that end. 
A terrestrial view is mainly a profile one, 
but a lunar view is more like that ob- 
tained from an aeroplane. Near the central 
parts of the lunar disc objects are almost 
directly under the eye, and as the limb is 
anproached the lunar curvature tends to 

Mark Wicks. 
Surrey Lodge, Thornton Heath. 


PLANETARY OBSERVATIONS. 


[246.+-On December 4, assisted, only by a 
pair of good field glasses, I succeeded in 
observing all the major planets of the solar 
svstem at the following times:—5.0 a.m., 


"Mars seen above a heavy cloud bank near to 


Theta Virginis. 5.15 a.m., Saturn emerged 
from same cloud. 5.30 a.m., Jupiter revealed 
as clouds became dispersed. 6.45 a.m., Venus 
rose in clear dawn. 7.15 a.m., Mer¢ury found 
within four degrees of Venus. with binocu- 
lars, in same field of view as Venus. close to 
horizon (distant mountains). 7.15 p.m.. 
Uranus seen with binoculars in a very hazy 
sky near Sigma Aquarii. Midnight. Neptune 


} just became visible out of the haze in binocu- 


=. 


as Mr. 
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lars, near Pi Cancri, in same field of view as 
that group of stars. 


W. B. Housman. 
Seaton, Cumberland. 


MICROSCOPICAL: CRITICAL ILLU- 
MINATION. 


[247.}—Mr. Millar’s letter (237) is most in- 
teresting. Commander Ainslie, R.N., as well 
onrady, I believe, has always main- 
tained that if a correct image is desired the flat 
flame must be used. On Tuesday, the 13th 


inst., I had a most instructive seance with a 


B.Sc. who had specialised in opticsand has in- 
vented a new form of high-power binocular 
which was built by Swift and used throughout 
the sitting. By the flame edge of the very same 
lamp that Dallinger used he showed me the 
structure of fine diatoms with an o.i. -in. 


objective, and afterwards he used a concen- 
tric condenser and a 1-12-in. o.i., stopped 
down, but this time he put away the oil p 
and obtained the light from the overhead in- 
candescent gas in this way: A large thin bi- 
convex lens was so mounted that it reached 
half-way between the overhead light and the 


mirror. The bi-convex was' then poised so 
that the light it gathered was sent direct to 
the mirror and on through the concentric. 
The general dark-ground effect was striking. 
Was not this mode of illumination as much 
critical as the flame edge mode? J. B. G. 


EINSTEIN AND GRAVITATION THEORY. 


[248.}+-The Lunar theory affords no evi- 
dence in favour of Binstein’s theory, as your 


correspondent Mr. James Love (241) sup- 
poses, for the tabular errors are manifested 
not only in the tabular mean longitude of the 
Moon, but also in the observed values of the 
tabular coefficients of the principal terms, 
such as the mean anomaly, variation, evec 
tion, 


ètc., which cannot be affected by th 
effect of Einstein’s theory, except to a very 


much smaller extent than is shown by the 
observations. 


Really the observed errors of the Lunar 


Tables are due to the very incomplete values 
assumed in the Lunar Tables for the perturba- 
tions produced by the planets. The values for 


these coefficients deduced by a discussion of 
the observed errors of the tables differ very 
materially from the tabular values, and are 


sufficient to account for the observed errors vf 


the tables. F. R. S. 


BENDING OF RADIO WAVES. 
[249.}—In letter 226, p. 232, December 9, 


fourth line from the end, the word ‘‘ rumours ”* 
is wrong, the correct reading being, -‘‘ it re- 
moves difficulties.” | Perhaps the fault was 
mine. 


: Robert Marshal). 
4, Wardie Avenue, Edinburgh. 


MODERN EXPERIMENTAL 
PHILOSOPHY. | 


[250.}—‘ R. E. G.’s’”’ letter (242) was in- 
teresting reading, but left me uncertain as to 
whether he intended to be serious or not. 
` Assuming he is in earnest, however, may 
I attempt an answer to his question. The- 
concepts are to be taken as physical facts, 
in the sense that time and velocity are 
physical facts, but not in the way he inter- 
prets them. 

He is trying to visualise four-dimensional 
space-time in terms of three-dimensional 
space, which is impossible. 

Axes and co-ordinates are the mathematical 
way of argument, and so long as this is kept 
in mind they are extremely useful, but one 
cannot argue that the four-dimensional Earth 
is a sort of spiral, and the “ E.M.” a thread, 
because the space-time aspect of things can- 
not be visualised by form at all. 

A representation of, say, a cube can be 
drawn on a sheet of paper, that is in two 
dimensions, but such a drawing is only a con- 
vention which has arisen from the two-dimen. 
sional projection of a cube on the retina oi 
the eye. Had we not also axperienced the 
three-dimensional aspect of the cube by 


‘observing it from all points, feeling it, etc., 


we could not interpret the drawing. 

In the same wav we might try to represent 
the four-dimensional aspect of a thing by 
some sort of three-dimensional model, but 
this would be inno, way, true. jand unless we 


en 
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had already fully understood and visualised 

e four-dimensional aspect we could neither 
represent nor understand a representation in 
three dimensions if made. : 

We say that a plane cannot exist without 

some thickness, but can we eay that a cube 
can exist withoub some time? 
We might say that a line extended in 
breadth becomes am area, that an area ex- 
tended in thickness becomes a solid, 
that a solid extended in time’ becomes 
a real object, as it only really exists as an 
object when the time factor enters. 

I do not understand ‘‘R.E.G.’s”’ difficulty 
about motion. A moving object is travelling 
in both space and time, or, speaking mathe- 
matically, at an angle to the time axis and 
to some or all of the spaces axes, whereas a 
stationary object is travelling in time only 
that is moving along the time axis in the 
particular frame of reference chosen. 

The fact that time appears to have such 
an enormous value compared with space ex- 
plains why, until our scientific investigations 
have become so much.more exact, we have 
overlooked its probable close connection with 
space, and in spite of this have been able to 
discover laws which were nearly correct. 

These laws, however, ek babs the finishing 
touch which seems now to have been given. 

. .F. Sellers. 


` 


THE GEO-GYRO-AUTOGRAPH. 


[251.]—I have read with interest the letters 
of Mr. G. R. Mather, and have studied the 
diagrams describing the experiments made by 
him at Wellingborough. Mr. Mather seems 


to have made these experiments with great 


care and precision, and, I should gather, at 


no little cost. His description, however, even. 


with the aid of the diagrams, is sontewhat 
difficult to follow, but it is quite clear to me 
that the experiments were by no means those 
suggested by Newton. ewton certainly 
never contemplated that the falling weight 
should be conducted downwards by the aid of 
a guiding wire, or that the height fallen 
through should be merely 25 feet. On the 
contrary, he advised that the ‘‘line of silk ” 
supporting the weight before its descent 
should be cut, clipped, or burned: and he 
hesitated as to er a fall of ‘‘20 or 50 
yards ’’? would be sufficient to show any East- 
ward drift. 

At Wellingborough the length of the circle 
of latitude is about 15,200 miles, so that the 
rotational velocity at the Earth’s surface is 
about 931 feet per second. The increase of 
the radius of the circle of latitude by 25 feet 
would increase the rotational velocity by only 
something like one-fifitieth of an inch per 
second. Thus a weight falling freely in a 


vacuum through a space of 32.2 feet would be 


displaced Exstwards merely to this almost 
inappreciable extent. Whether by making the 
descent take place along a guiding wire the 
Eastward displacement would be converted 
into a rotational displacement i cannot say. 
In any case, such displacement would be 
virtually inappreciable in a descent of 25 feet. 

It seems to me that no conclusion such as 
Newton suggested can be drawn from Mr. 
Mather’s laborious experiments, and that the 
results obtained must be more or less hap- 
hazard. Probably the weight would be first 

released on the side adjoining the air-entry, 
and the weight as it fell would tend to wobble 
on the guiding wire—in so far as it had free- 


dom to do so—and be unequally obstructed |. 


im its descent by inequality of air pressure in 
the shaft. ‘Fabius. 


THE SMOKE NUISANCE. 


[252.]}—I fear Col. D. J. Smith misunder- 
stood the purport of my letter. I certainly 
never suggested that smoke was either 
desirable or necessary in the domestic hearth, 
but that as it was produced there, and, as 
far as I can see, will continue to be produced 
there, the best plan would be to draw it away 
and consume it. 

Naturally, it would be far better. and an 
easier way out of the trouble, if there were 
no smoke at all, but how would Mr. Smith 
bring this about? C. Carus-Wuson. 


NOTES FROM AN AMATEUR TURNER. 


[253.]}—Tool Slide Movement.—In article 
XX. {“E.M.,” December 2, 1921, p. 217) 
“K.C.A.J.” advises a double spring arrange- 
ment for keepin 


in using the curvilinear gear. I venture to 


put forward an alternative method in which 


a weight is used in place of springs, and as I 
have iad it in use now for many years it has 
been able to stand the test of much working. 
The advantages of this plan over springs are 
(1) the projection of the apparatus is only about 
5 in. from the near edge of the main slide, (2) 
it can be put into or out of action in a second, 
(3) there is no interference. with the depth and 
guide screws, (4) the ferce exerted is readily 
varied as may be desired. Succinectly the 
attachment consists of two somewhat L-shaped. 
brackets. for instance, of sheet brass; about 
4-32 in. thick is strong enough. The longer or 
horizontal limbs, are each drilled with two 
holes whereby they are fixed to the clamping 
bars which support the curvili guide bar 
by a couple of small screws. The vertical 
limb projects vertically upward to a level 


slightly above the’ axis of the ordinary lever 
handle; about this level holes are bored ‘to 


take a rod about 4 in. diameter; in my own 
case this rod: consists of a piece of thick brass 
tube, which is screwed internelly (3-16 in. x 
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the slide up to work. 


‘material. 


whereby at any moment the weight can be 
hung on the rod and put out of action; at the 


same time the lever handle may. be moved, as ` 


desired, to withdraw the cutter from the 
work. Of course, also at any moment, the 
lever handle may. be used to withdraw whilst 


the weight is actuating, and also extra push . 


may-be given to add to the weight action. THe 
rod being above the level of the depth and 
actuating screws, there is no interference in 
altering these with the ordinary key. It will 
be seen that the attachment can be made in 
a very short time with but a small amount of 


to a form of rubber which I described some 
years ago (‘‘E.M.” 2,666, April, 1916), in- 
which a steel ball riding on smaller balls is 
used. In this case I adopted a mounting 
which is attached saddle-like on the tool slide 
and fixed to it by slots and screws. 

Turner Company.—The clerk writes to me- 
that no arrangements have been made with 
regard to holding an exhibition, and. is unable 
to say when one is likely to be held. 

H. E. D. 


DESIGN FOR A PORTABLE WORKSHOP. 
" (255. Many young amateurs, civil and 
military, are greatly handicapped by having 


32 thr.) for fixing screws, the holes conse- ] no fixed abode, and consequently have to pack: 


quently being 3-16 in., and an extension piece 
of the same can be screwed on in place of one 
of the latter when the slide is near the right- 
hand end of the main slide; this latter is not 
needed when the middle part of the slide-rest 
only is in use. On this rod an ordinary cotton 
reel slides. A hole or other device is made 
through the end of the iever handle to fix a 
cord, e.g., with a simple knot. The cord 
passes over the cotton reel pulley and with a 
sultable lead weight keeps the handle end 
pulled with such force as may be requisite; 
near the weight a wire hook is attached, 


up and re-erect their workshop at short notice- 


with great inconvenience. This design, based 
on my own experiences,.1s to provide for a 
suitable packing case which can contain the 
lathe, flywheel, tools, etc., and which packin 
case can be readily re-erected. to form a br 
bench and lathe stand, with a treadle and 
shelf, etc., suitable for many amateurs. The. 
packing case can be made of any suitable 
wood of 1} in. thickness and of the outer 
dimensions of 40 by 35 in., with a depth of, 


say, 7 in., to carry a single-geared mandrel! . 
lathe of the msual patterns, or, ds sxown in the- 


I may perhaps call attention here> 


fi 
- 
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drawings, a special type of my own, designed 
to meet the case. The sides, ends, and bottom 
are well and strongly put together ; the lid or 
top is built up of cross slats—viz., twelve of 
3 in. and two of 2 in. width, each fitted at 
each end with a single stout wood-screw to 
screw it to the sides. 

The lower figure will, I think, explain suffi- 
ciently how all is fitted up, to form a bench 
with a shelf, stand for a lathe, axle and fly- 
wheel, eccentric drive, and treadle. All the 
slats should be numbered and their positions 
noted when building up, the only other item 
required being a pair ot bearing slider bars to 
support the 8-in. flap which lengthens the 
bench to 4 ft. 

The amateur would probably prefer to 
design and make up the tool racks and other 
fittings to suit his own requirements. In my 
next communication I propose to describe cer- 
tain addenda that might be of interest to 
some. J. A. A. 


THE DECIMAL SYSTEM. 


[254.}—A -few weeks ago there was an illu- 
minating letter in The Times from a cor- 
respondent who told his experiences in pay- 
ing his railway fares. .Owmg to the ad- 
vantage (?) of the decimal system, the book- 
ing clerk took some ten minutes in calculati 
the amount to be paid, and kept a queue 
persons waiting all the time. The same thing 
happened to him upon another occasion. He 
then contrasted this with our inconvenient (?) 
monetary system, which enabled the clerk in 
London to work out the sum, at sight, in less 
than a minute. I remember, shortly after the 
first Franco-Prussian War, asking the price 
of a plant I saw in the market, and was told 
that it was 90 sous, so I gave 4.50 and bou 
it; at the same time I noted that all the 
transactions were done in the halfpenny unit ; 
and so they are to-day. If one wishes to see 
how transactions are carried on they, must go 
to the public market. The French hate the 
decimal system, and never use it, unless com- 
pelled to do so.* 

This prelude brings me to my own. story. 
It was necessary to make a measurement con- 
nected with the microscope in millimetres, 
and although a micrometer ruled in milli- 
metres was on the stage, it was not possible 
to effect the measurement with it, but an 
English inch micrometer had to be used, and 
the measurement converted by multiplying 
up by 25.4. The English micrometer was 
ruled in hundredths and thousandths of an 
inch; the object spanned six one-hundreths 
and. six one-thousandths, therefore its size, 
at sight, was 0.066 in., which multiplied up 
gave 1.68 mm. 

This is the way it was not done by the con- 
venient í?) metrical system. The micrometer 
was ruled in eight 0.25 mm., ten 0.1 mm., and 
ten 0.01 mm. divisions. The best way to 
tackle this weighty problem was to place one 
end of the object to the third 0,25 line, then 
the other end of the object- will come after 
the ninth 0.1 mm. line by an amount which 
has to be guessed; the amounts have then to 
be valued and added up thus :— 


Three 0.25 mms. ate ..........5. 0.75 
Nine’ 0.1 mms. are ............06. 0.90 
Amount guessed .........cccceecee 0.03 
Bike. OF PI iiaii 1.68 


which is the same as before, and therefore 
correct. 

This simple measurement, when compared 
with the English one, will no doubt bring 
home to our readers the great convenience (7?) 
and superiority (?) of the metrical measures. 

Edward M. Nelson. 
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Naval Code of Lighting.—For the guid- 
ance of those concerned with illumination 
and care of eyesight at sea, a naval code 
of lighting has been devised by Mr. R. 
Hanson, F.R.C.S., who has been appointed 
by the Direcior of Scientific Research and 
Experiment as an honorary consultant to the 
Admiralty Illumination Committee. 


ee 

z Our readers will remember a still more 
embarrassing instance, in Belgium, particulars of 
which were given by Mr. Townsend Rose in letter 176, 
on p. 192 of our issue of Nov, 11 last.— (Ed. E.M.) 


use of our “Imperishable” Float over their 


accompanying 
adopted for our float literally describes its: 


about to be used ’phone to the Fire Brigade. 


REPLIES TO QUERIES. | 


~ja——-—-- 

1291..—TAR AND ASHES FLOOR.—FI found 
the best way was to make up the ground with 
olinkers and fine ashes on top, well water, and 
press down to a good surface, then pour the 
tar in thin lines about 3 or 4 inches apart and 
water from a watering-cam The tar will float 
and spread and bind for the first coat, which 
can be followed the next day with hot tar, and 


brushed amd sanded for a finish. Until I used 


the water the ashes stuck to the brush and ' 
stopped the job. If any trouble is found, use 
plenty of water. . F. M. S. 
i312. — BALL-COCK LEVER. — With: 
pleasure we tender our help in this matter. 
After twelve months negotiations with the 
British Waterworks Association, and. nearly: 
the majority , the municipal waterworks 
undertakings in the U.K., twe have succeeded: 
in convincing these authorities to permit the, 


respective areas. We have also secured the 
sanction of the Standardisation Committee for 
our device, aud have now definitely established 
the superior practicability of our invention 
ever that of ordinary copper floats and their 

i evils. he registered name 


effectiveness. Massey and Rothschild. 
3. New Street, Birmingham. | 
[316.}-MICRO.—When a substage _ con- 
denser yields the fireworks described by 
“T. S.” two courses are open: First, get rid 
of it as soon as possibe; second, when: it as 


to stand by. The path of the least resistance 
seems to be indicated by the first. 
Edward M. Nelson. 
(326.}-LIZARDS.—May. I thank. your. cor- 
respondents for their replies:. The lizards 
were not “blind worms,” and;. L fear,. I. am 
still somewhat mystified. Why domt they: die 
when they “break their backs”? What 
about the spinal cord? Why don’t they bleed 
to death? there any other creature whi 
can Jo the same? I suppose it is a special 
provision of nature to give them a chance of 
escaping when chased and caught by the tail ! 
arus-W ilson. 
(327. LAYING CURLED OAK 
VENEERS.—If “Country Joiner” means the 
veneer is buckled, this may be remedied by 
soaking in water for a short time and then 
putting the veneers between two flat surfaces 
with heavy weight on top, let stay for a day or 
two and repeat if necessary, but once should 
be sufficient. They should be quite flat enough 
to lay with a hammer. Do not put anything 
in the glue; it is not necessary, and would 
spoil your work, The only way to lay them 
(if you are without a press) is to cau them 
down. that ds, get a flat level piece of wood 
the size of your ‘work and about ome inch 
thick and make this very hot; place paper over 
your glued veneers and lay hot caul on top and 
well handscrew down all roand, to squeeze glue 
out. If done carefully, this is the best way. 
E. Wilkins. 
(331.]—OPTICAL.—When light strikes a 
transparent substance part of it is reflected at 


B 


the surface, and a part refracted as it passes 
through the body. The light travels with less 


metr es, 4 


‘but -if ‘ Thanet” 
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velocity in glass than in air. Snell, a Dutel> 
mathematician, about 1600, discovered the law. 
of refraction—that there is a constant ratio 
between the sines of the angles which the inci- 
dent and refracted rays form with the perpen- 
dicular to the refracting surface. In the 
diffraction grating the light falls upon polished 
metal divided by lines ruled on its surface. In 
Rowland’s gratings there are 14,438 lines to the- 
inch.. In the figure CAB is the direction m 
which light strikes the grating A 12345. The dis- 
tance 4c is greater than 3c by half a wave- 
length, 5c. greater than 4c by half a wave- 
length, and soon. Light passes C in the direc- 
tion C4, making an angle 4CA with CB. Draw 
3r perpendicular to 4G and angle 43r is equal 
to angle 4CA, 4r is the length of a wave, and 
34 is the breadth of a bar and space of the 


grating. pl is equal to the sine of angle 4CA,. 


and if there are N bars and spaces in one- 


millimetre of the grating 34 = + and sine- 


4CA = NA when Aà is the wave-length in milli- 
=. T. Tamblyn-Watts. 

(345. —URIC ACID.—The first two and the- 

last two. substances mentioned are natural 

‘bodily constituents, and if administered in 


‘attenuated form will effect the desired pur- 


e. They should be given jn a-6z potency, 
P referably Tin tablet. form, and should be 
‘allowed to dissolve slowly on the tongue, and 
not swallowed like a pill. Although present. 
in the system im very minute quantities, they 
are absolutely essential in the chomica 


the sale column under the name of “ Tonised’ 


|. [346.}-INFUSORIAL EARTH.—The analy- 


sis- of this material is not very promising, 
wil send me $ lb., or as 
much as he can e, I will see what I cam 


him after test it. 
ee ii Alfred B. Scarle. 
The White Building, Sheffield. 


(346. -INFUSORIAL _ EARTH. — These- 
earths are used as polishing, powder (Tripoli). 
The beds in which they are found are ofter 
extensive; and sometimes as: much as 40 ft. 
thick. They aro mainly com sed of the 
siliceous remains of diatoms other minute - 
animals which have accumulated for ages n 
certain lakes or parts of the ocean. „10e; 
richest deposits contain over 90 per cent. silica. 
The commercial value of such earths would 
depend on various circumstances, | labour. | 
transport, etc., and to aa this Py vou 
| to obtain expert advice. 
be best at the outset iat p Toa 
ESCAPEMENT. —Pre-- 
suming that the query relates to a double- 
three-legged . gravity escapement for a regu-- 
lator, then the diameter of the escape-wheel: 
may be 4 in. The extreme acting top of 
is 4 in. abori the reg Sa 

re. and the centres of the gravity arms Sr: 
are to it as possible. If the alternate | 


- re fixed equidistant. 
teeth of the escape wheel ar el DeU E 


the stops on gravity arms are 
0°. The full length of gravity 
oe eS ak Going train: Centre 


arms is immaterial. 


wheel 64, third wheel 60, fourth wheel 80. all 


pinions of 8, if the fourth wheel is to revolve 
once in a minute showing seconds. ; 
Septuagenarian Clockmaker. 


)—PYTHAGOREAN NUMBERS.—The 
al eave: 7952 = 54 x 292; the number of : 
representations. of this number is therefore. 


es | = 7 ‘They are as follows:— 


T253 = 720? + 85? 
= 696? + 2032 
= 6442 + 883? 


rised, it is: 
determine whether the resolution 


On the other hand, all primiti 


m3 + 3)8 = (m2 — n?) + (2m), where m, 7 are 
kisiwe bilme m>n and m +n er ; F or 
further information o ner ea a m 
ies i 7. vol. 1x) < P- . 
A ra in 1906 a eee 9.099), 454 (2,230), 495 
(2,232), 520 (2,233), 565 (2,235), and Sa us a 
As a larger example consider the, h i 
] ioh contains 17 digits auc ss A Er . 
duct of five different primes GERE T a ae. 
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-of two squares is therefore 24 = 16, and I have the 
sixteen before me as I write. Further, from 
these results we can obtain all the representa- 
tions of (1016 + 1)2, a number of 34 digits. The 
number of representations there,is [85/2] = 121. 
C. P. No. 1, 


[359.]—_PYTHAGOREAN NUMBERS.— Let 
a, bL, c, be three numbers, such that a2 + b= 


oe, Then a? = c? — D = (e+ b) (c—b), anda = 


ve+bx ve—b. The two expressions on the 
night hand side of the equation are any two 
factors of- the number a. Let abe 338, as in 
the example in the query. The possible factors 
aro 333 and 1, 111 and 8, 87 and 9. In the first 
case we have c + b = 3332, and c — b = 12, 
Hence, c = 65445,b = 55444, In 


b = 644. Theseare the only possible Pythagorean 


numbers when one of the smaller numbers is. 338, 
the working 


When the largest number is given, 
out is too simple for description. - 
s R. W. M. 


(60. -SHARPENING AXE.—Grind 
that the angle between the two 

for soft wood somewhat less. 
in sharpening tools with the 
have it revolving towards the 
setting is required (such as with lathe tools), 
.provided. enough pressure can be 


faces is 40°; 


.grindstone is apt to produce a ‘wire-ed 
the tool should be finished off on an oilstone. 
T. Tamblyn-Watts. 


{361.}-COAL-FIRED ANNEALING FUR- 
NACES.—The description is not sufficient to 


‘enable anyone to prescribe a rémedy with cer- 
‘tainty. 
querist will send me fuller details. 
i _ Alfred B. Searle. 
The White Building, Sheffield. l 
——— e 0 0 


QUERIES. 


[563.}-REPAIRING DIES.—A good deal. of 
‘my work is repairing dies for screwing bolts. 
‘They are solid dies, and are made from double 
shear steel, which I cannot temper satisfac- 
~torily; or in the hardening of them they fly 
in the pillars, and if I give them a lower heat 
‘they are soft. Can any brother reader help 
-me with an idea or two?—G. Rushton. 


1364.]—TRAVEL OF GAUGE.~What travel 
-should a gauge (or inside calipers) have in a 
round hole from 1 in. to 100 in., to secure a 
good fit?~-A, R. W. 3 


(565.]--FiSHING FLIES.—Are the feathers 
of the golden plover good for making fishing 
flies? If so, any hints as’ to best part of bird 
to take them from, and best time of year to 
use, would oblige—A. B. W. 


1566. -SUPERHEATER.—What is the best 
mothod of making a superheater to supply a 
-ateam table 3 ft. by 3ft. by 3in., and keepupa 
minimum ‘heat of 300°? I can get the steam 
from a horizontal boiler in the basement up 
to the table on the second floor, about 30 ft. 
away. Would it do to pass the steam through 

_ the boiler furnace, or would a separate furnace 
be necessary ?—-R. $S. C. 


(567.}—SCREW PRESS.—I have a hand 
press worked by a flat thread screw, 17 in. dia., 
and three threads to 1 in. With it I press 600 

-articles a day, using from 12 to 15 turns of the 
-sorew to each article. I want to do the work 
with fewer turns of the screw, so as to press a 
greater number of articles in the time. Can it 
“be done? If so, what sort of screw could I 
get ?—T. M. . 


(368. —STRABISMUS.—I am told that’in 


-= -slight cases of divergent strabismus electricity 


can be applied to strengthen the weak muscle. 
‘Can anyone suggest method and best means of 
trying it ?—Newfoundlander. 

[369.}JACK CHAIN.—Can anyone oblige 
with details of making jack chain? It is used, 
I believe, for certain kinds of spurs.—W. G. C. 

[370.}—-WATER SNAIL.—What is the 

-smallest angle at which a water snail will raise 


water, and from what data can the amount 
iaised be calculated ?—Scot. 


{871.j—TENSILE STRENGTH OF IRON 
-AT HIGH TEMPERATURES.—Have any 


the second case 
z = 6165, b = 6156. In the third case. c = .725, 


? 
‘SO 


The general rule 
grindstone is to 
tool if no further 


safely 


applied. Running in the other direction the 
j ge, and 


I should be glad to advise if the 


experiments been made to ascertain the tensile 
strength of iron when at high temperatures— 
say from- 500° Fahr. up to red heat? If so, 


some idea of the results would oblige.—Orifer. 


{372.}—-PORTS IN CY LINDERS.—Will 
someone kindly explain the operation of 
making ports in cast cylinders about 13 in. 
or 2 in. bore? What sizes should the porta be, 
oe what is the process of drilling them in?— 

elsus, 


[373.}-LEAD WIRE.—Can lead wire. as 
used an gardens, be easily drawn? Lengths of 
half to a foot would be long enough. Start- 
ing from strips cut from sheet, how would one 
proceed? Hammer the ends to a taper? For 
draw-plate I suppose mild steel would be hard 
enough; what range of sizes of holes should be 
Grilled, and what taper should be put on them; 
how thick should the plate be? The eventual 
size of the wire desired would be about 12 or 
so I.S.W. gauge. Should the metal be warmed, 
and what lubricant should be used ?—H. E. D. 


_ [374.] — REMOVING ENAMELLED 
LETTERS FROM GLASS.—Kindly advise 


‘mc on the best means of removing enamelled 


metal letters from a window, and how to clean 
off the adhesive—presumably white lead—with- 
out leaving letter-shaped markings on the glass. 
—J. B. Whycer. 


[375.}-IRON CEMENT.—Can anyone fur- 
nish me with a recipe for a good cement that 
would very firmly secure an iron screw screwed 
into iron? Something that could be easily 
applied when melted, and which, after a day 


‘or two, would ‘be fool-proof against unscrew- 


ing except by special force ?—Egsto. 


(376.}—FUBL.—Instead of using feed-water 
| at 46°, -what 


hat percentage of coal should I save by 
heating. it by waste heat to 146° Fahr.? The 


average working pressure of boiler is 32 lb.— 


H. Sutton, 


[377.}—SOFTENING. MALLEABLE CAST- 
INGS.—Will anyone tell me how to soften a 
few light malleable castings at smallest possible 


cost on the best principle.—Ss. G. 


[378.] —- TURNING UPHOLSTERERS’ 
WOOD MOULDS.—How are the above, which 
are afterwards covered ‘with silk, turned? Are 
they done with a fixed cutter? I have quan- 
tities to do of l-inch balls, and the work is 


‘tedious in an ordinary lathe. Any hints will 


be welcome.—W. J. N 


[379.}-BARLOW’S WHEEL.—What is the 
theory of the action of this piece of electrical 
apparatus? I should like to know how both 
forms work, viz, the copper disc wheel, and 
also the stellar wheel. I have the instrument 
and can make it revolve, but I.cannot find the 


action explained in any current text-book.— 


Freeland. 


[380] RESTORING COLOUR OF BLUE 


TILES.—Can anything be done to restore the 
colour of blue quarries which have been made 
light by the cement used in setting them.? The 
cement has been washed over the surface when 
filling the joints.—Jason. 


(381. SLIDE-RES? TO TURN CONES.—I 

ave 2 
graduate my rest.to all useful degrees. I wish 
especially to know how to ascertain whon the 
short side-slighting motion is parallel to the 
centre line.—E. E. R. 


[382.}-DOOR BOLT.—I want to make a 
double bolt to fasten across a door, the two 
bolts of which are moved out by pushing down 
a lever. I have seen such on the smoke doors 
of locomotives, but had no chance of inspecting 
the mechanism. Could anyone oblige with 


sketch and description 7—Cairo. 


[383.}—-TRANSMISSION CASE OF FORD 
CAR.—I have trouble with the circular joint 
on the transmission case cover of Ford car. 
there being a leakage of oil. What is the best 
method and material to use for this ?—Trans- 
mission. 


(384..-TATTOOING.—Can anyone advise 
me what colours to get for tattooing, and 
where: or any literature on th» subject ?— 
Tattoo. 


{385.|—VOLTAIC PILE.—How can I make 
a voltaic or galvanic pile? If with two metal 
plates, I want the plates to be about 1 in. or 
14 in. square.—Volta. 


{586.-—-MOON’S FIRST QUARTER.—How 
can I find when the Moon, at her First Quarter, 
is on the meridian of a place in x longitude y 
latitude? I wish to ascertain the declination 
of the needle of a survey compass by this 
means, if practicable, Polaris being assumed 
to be obscured.—H. L. 


5-in screwcutting lathe, and want to |. 


Dec. 23, 1921. 
ANSWEES TO CORRESPONDENTS. 


CHRISTMAS HOLIDAYS. 


The extension of the Christmas holidays, 
synchronising as it does with the Postmaster- 
General’s unfortunate ordinary arrangements for 
retarding the collection and delivery on Mondays 
of letters posted on Saturday, will create an 
embarrassing blank between the time of going to 
press of this and many other weekly papers. 

We shall have to close up on Saturday, December 
24, at noon in order to get to press om Wednesday 
morning, December 28, and to publish at 2 a.m. on 
Thursday, December 29, as usual. 

No communications or advertisements, therefore, 
can appear in our issue of Devember 30 that do not 
reach us before noon on Saturday, December 24. 


The following are the initials, etc., of letters to 
hand up to Tuesday, 3 p.m., December 20, and un- 
acknowledged elsewhere :— 


CoL. D. J. SMitH—Cryptic—Micro—E. J. Short—D. 
Harris—J. H..O.—A. Lardner—G. V. Brooke. 


Pait.—Yes3. . 
T. H. B.—Thanks, no. 


R. H. J.—Yes, under the circumstances. . 
A. J. THOMSON.—The “Nautical Almanac.” 


P` W.—Yes; but their making is lost labour if you 
want them for regular sustained work. 


D. WiıLsoN.—Charles Darwin was born on February 
12,. 1809, and died on April 19, 1882. 2. Yea. 


ROYAL Oak —The highest ‘licensed house in England 
is Taw Hill Inn, on tho summit at Stainmoor, 
Yorkshire, 1,727 ft. above sea level. The Cat and 
Fiddle, near Buxton, is 1,690 ft. above sea level. 


W.:P.—Cut teeth certainly work less poisily than 
east, if cut correctly. Your teeth must be very 
roughly cut, and we expect the wheels are im- 
perfectly pivoted. and possibly too closely geared. 


W. F. C.—Nitric acid will keep glue in a liquid 
condition without beat. Try a pound of glue, 
a pint of water, and 65 ozs. of strong nitric acid. 
2. Yes. 3. Cannot say without some knowledge 
of your purpose. 

TRANIAN.—See replies to query 319 in our last two 
issues and get the books mentioned. As for “ spe- 
cialised branches,’ you should indicate what they 
are to the usual publishers. We have no space to 
spare for long lists of books. 


M. J. W.—Better send it to the repair shop. Poe 
sibly your spindle or the cone has stripped its 
thread. You might carry on with an extra nut 

ı on the outside if it is long enough; but you will 
be asking for trouble. The steel cup the balls 
work in may be loose; 'if so, get it re-sweated in. 

LADAS.—Paint the pelt, first stretching it on a frame, 
with a thick paste of whiting, and heat the skin 
before the fire for a few hours. That will draw 
most of the grease out. Then scour the skin well 
on the wool side with hot soap and water and 
let it dry gradually, working it well with the 
hands as it does. 

PuzzLeD.—The click may be due to the accumulation 
of viscid œl on the axle and the play of the wheel 
on it. Or the tenon on tbe end of the spokes is 
not fitted tightly into the mortise in the stock, in 
which case the spokes will work in the mortises 
on the stock when the wheel is running on the 
road. Get the cart overhauled by a good wheel- 
wright. 

R. G. M—We cannot discuss the originators of 
metempsychosis. Some people say that it was first 
taught by the ancient Welsh, and that they 
peopled America and ancient India. If you are 
interested you should read Sharon Turner's “ Vin- 

- dication of the Ancient British Poems.” Taliesin, 
who flourished in the sixth century, gives a re- 
cital of his various transmigrations successively 
into a serpent, a wild ass, a buck, a crane, etc. 


CHRISTMAS HOLIDAYS.—Thanke to the extension of the 
Christmas holidays, which means double work for 
ourselves and many other hard workers, and to 
the pernicious restrictions of the Postmaster- 
General, our next issue, which goes to press on 
Tuesdays in the usual way, will have to get there 
when it can, and will miss many things which will 
not reach us till next Wednesday morning. In 
the meantime our best wishes are tendered to 
every reader, and our assurances that we will do 


our best to overtake any lapses in our last issue - 


of 1921 in the first in the approaching New Year, 
which we trust -will prove a happier and less 
wearisome one than this hias~been_to-wnany. 


N EAA 


ac Re Me Bee 8 


BES. i F.Z.S., naturalist and entomologist, 


the Abergavenny Asylum, and later became 


was elécted-a Fellow of the Royal Society 


- sonnel 


. country. 


———————————_—— 


` States, 17s. 


of tho Austraiian Oolonies, 17a. Monthly parte can be 


_ able in advance, for direct transmission from thie office, 


‘wn January and July, as only a limited number are 


- Instruments.—244, High Holborn, 
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USEFUL AND SCIENTIFIC NOTES 
Dr. Thomas Algernon Chapman, F.R.S., 


Milling Attachments, with Vices for Lathes.— 
Tus WHEBSLER MANUFACTURING Co., LTD., 
Crossing, Wellington, Salep. 


Blattis is tho only absolutely efficient remedy 


died on Saturday at Reigate. Born in 1842, for exterminating cockroaches and blackbeetles. The 


he qualified as L.R.C.S. (Edin.) and M.D. 
(Glasgow) (honours), and was resident phy- 
sician and surgeon of Glasgow Royal In- 
firmary. Afterwards he joined the staff of 


tin, post free, from Howartgs, 471, Orookamoor, 
Sheffield. ` 


- Silent Keyless Clook. English make; simplicity ; 
reliability ; noiseless; no keys to lose, no apres to 
break; driving force constant! no oil required. Price 
£2 103. Luminous dial and hands 10s, 6d. extra.— 
DENNISON, 26-28, Holborn Viaduct, London, E.C.1. 
"Phone, Holborn 2793. 


Ionised Tablets cure rheumatism, neuritis, 
neuralgia, neurasthenia, gout, prevent glandular en- 
largemente, induration of the arteries. 


Tonised Tablets increase functional activity, 
physical fitness, power of concentration, immunity 
from disease. ' 


Ionisgd Tablets are natural remedies free from 
secondary action. $s. 6d., &s. 6d., 128. 6d.—LABORA- 
TORY, 62, Newport’ Street, Bolton. 


Telescopes, equatorial adjustments, silvering, 
figuring mirrors, 2nd ed., cloth, 8v0., 6s. 6d.— BANKS, 
62, Newport Street, Bolton. 


Microscopes, Accessories, and Splendid 
SLIDES for Sale.—CLARKB AND PAGE, 23, Thavies Inn. 
Holborn Circus, E.C.1. 


Books! Technical, Scientific, all subjects 
1,000,000 in stock. Second-hand and new; lowest 
prices; approval. Catalogue 401 free.—Below. 


Books Bought.. Best prices given.—FOYLBS. 
121-125, Charing Cross Road, London. 


Photomicrography—pPhotomicrographs of cus- 
tomer’s own preparations, any subject, from 2s. 6d. 
Lantern slides, 1s. Bromide Enlargements from 1s. 
Colour Photography also undertaken. Write for par- 
tr ape and specimen print.—CooK, 188, Ella Street, 


Microscopes, Objectives, Eyepieces, Magni- 
fiers, Dissecting Apparatus, all Accessories, Tele- 
ecopes, Refractors end Reflectors, Diagonal Planes, 
everythin Optical. Cash or easy payments. Low 
prices.—HOWARD BROS., 53, Graham Road, Hackney, 
London, E.8. ` 


Armstrong Acoumulators—Electrical speciali- 
ties. Genuine goods. Catalogue 6d. Saves pounds. 
ma rubbish at ARMSTRONGS, Manufacturers, Twick- 
enham 


Dry Batteries, captured German, inert pattern, 
2}-in. x 2}in. x 5 in; Keep years. Only require 
water added for use. About 1.4. volts. 12 for 10s. 6d., 
carriage paid.—GLEESON, 45, Bell Street, N.W.1. 


_ Worth Reading.—‘‘ Watt and the Steam Age,” 
illustrated, price 7s. 6d. Don’t miss getting a copy 
before sold out.—St. BRIDES, Booksellers, Fleet 
Street, London. , 


Wireless.—Deliveries from stock. List stamp.— 
ELECTRICAL SUPPLY STORES, 5, Skircoat Moor Road, 
King Cross, Halifax. 


Vols. I. and VI, “ English Mechanic,” What 
offers?—"* W.,” 8, Redcliffe Square, S.W.10. 


The “ Gem ” Turkish Bath Cabinet.—Cleanses 
and anes cures diseases without, nauseous 
drugs. Cheap, convenient, efficient. powerful 
preventive of diseases. Should be in every home in 
the land. * 


The Editor of “ English Mechanic” says :— 
‘We strongly recommend readers suffering from 
rheumatism, pneumonia, neuralgia, liver trouble, 
skin disease, dyspepsia, insomnia, to get one of the 
Gem Bath Cabinets They will never regret the 
mak outlay, and will thank us many times for our 
advice.” 


Gom H. Supplies Co., Ltd., 67, Southwark 
Street, London, S.E. Booklet, 100 pages, post free. 
Mention “ E.M.” 


Hand-engraved Brass Inscription Plates 
(small) our speciality. Estimates. Prompt attention. 
—SIMPSON, 17, Avondale Place, Edinburgh. 


Patternmaking.—Good accurate work. Small 
work a Bs rao ae . F. TEMPLEMAN, 185, Portsdown 
Road, 9. 


“English Mechanic,’ Vols. X. 
each together or sete of 10. 
WALTERS, Edge, Stroud. 


Fine Microscope, by Baker, Nelson model, large 
mechanical stage graduated in all movements, in- 
cluding rotary, substage with rackwork and fine ad- 
justment, graduated draw-tube with rack adjust- 
ment, 3 eyepieces, and following objectives: 1 nin. 
Powell and Lealand O.I. apochromatic. 1.40 N.A. 
Zeiss D, }-in. Swift, 4-in. parachromatic Watson, 
2in. Powell and Lealand achromatic, condenser, 
Lieberkuhn and bull’s-eye condenser, mahogany case, 
all in perfect condition. £40.—W. PENNELL, Swallow- 
beck, Lincoln. 7 


Astronomical Telescopes—Greatest value yet 
offered. You have still time to secure a good instru- 
ment. Only first-class telescopes stocked. All 
thoroughly overhauled and tested before leaving 
premises. Write without delay for list and require- 
ments.—MACKETT, Manufacturing Optician, Tunbridge 


medical superintendent of the county and 
city asylum .at Hereford. Dr. Chapman, who 


in 1918, contributed papers to the “Journal 
of Mental Science’? and to the ‘ Trans- 
actions’ of the Entomological Society. 


The 9th Brigade Royal Field Artillery has 
been selected for the experiment of gubstitut- 
ing mechanical traction- for horse-drawn 
guns.- Practically all the horses have been 
withdrawn from this Brigade, and the per- 
are being trained as mechanical 
drivers with a view to the carrying out, 
early next year, of a series of exhaustive 
trials in the movement of guns by mechanical 
traction over widely differing tracts _of 
It is estimated that the passing 
of the horse and the introduction of mechani- 
cally-drawn guns will reduce the battery 
ersonnel by approximately 50 per cent. and 
fimit the heavy forage transport when operat- 
ing in a barren country. The difficulties of 
water supply, foo, would be overcome by 
mechanical transport. 


TERMS OF SUBSCRIPTION. 


PAYABLE IN ADVANUOB. 


Gs.. 10d. for Three Months, Js. 7d. for Six Months. 
and 15s. 2d. for Twelve Months, post free to any 
part of ‘the United Kingdom. For the United 
or 4dol 160. gold; to Franco OF 
Belgium, 17s., or 23f. 80c.; to India, New Zealand, the 
Oape, the West Indies. Nova Scotia, Natal, or any part 


sent at subsoribers’ option. Mr. Edward Pennock, 8609, 
Woodland Avenue. Philadelphia, P., U.S.A., will receive 
wubsocriptions for the United States at 4dol. 150., pay- 


Tne subscription rates to Oanada are:—Weekly num- 
bers: 12 months, 17m.. equal Sdol. 160.; 6 months, 
6s. 6d.. equal 2dol. 70. Monthly parts: 12 months, 
14a. 6d.. equal Sdol. 53a Payable in advance. 

A limited number of the following bound volumes are 
atili in stock, price 7s.. post free 8s. in the U.K. or 
Ga. $d, abroad eid ae LXVI.. LXXII. LXXIV.. 
LXXV.. LXXVI.. LX . LXXVIIL., LXXIX.. LXXXI.. 
LXXIII, CXXXII. LXXXIV.. LXXXV.. OII.. OVI.. 
OVIL, OVIII., OIX.. OX.. CXI.. OXII., and OXITI. 
AD the other bound volumes are out of print. Sub- 

soribers would do well to order. volumes as soon As 

possible after the publication of each half-yearly volume 


bound up, and these soon run out of. print. Most of 
our issues can DO had singly through any bookseller or 
newsagent, or from the office, price 8d., or post free 
éd. loth cases for binding Tus ENGLISH MECHANIC, 


nrice 3s.. post free Ss. Od. | 
— 


ADVERTISEMENT RATES. 


‘For Exchange. For Sale. Wanted. 
' Addresses. Situations. 


The Charge for Advertisements inserted under any o7 
the above headings is Is. for the first 16 words, and 6d, for 
each succeeding eight words, which must be prepaid, to CXI., 6d. 

: Few not perfect.— 


uamea 


For Exchange. 


The Reputation Firm Exchange or Buy Any- 
thing Optical. Write or call.—BkoaDBURS?, CLARE- 
SON, AND CO., 63, Farringdon Road, E.C.1. 


Clarkson’s, 338, High Holborn. Second-hand 
Optical Mart. Make, Buy Sell, Exchange Nirst 
class Optical Instrumente. 


Witts, Opticians, 3, Buckingham Palace 
RoaD, @.W.1, Buy, Sell, and Exchange Optical ID- 
struments. Particulars on application. 


For Sale. 


. Reflecting Telescopes, Mirrors, Silvered by 
new method. More light and durability.—G 
OaLvan, Manse, Walpole, Halesworth. m 
 Baker’s September Second-hand List contains ells. 


abou : ical, Scfentifio, d Photo hic|, Put and Toke, the great American game. 6d., 
eoo "Ls A i post ‘free.—JOHNSTON, 6. Earlston Avenue, Town- 


head, Glasgow. 
wimshurst 8-in. Spark, good condition.—D., 6, 
Meadow Hill Road, Tunbridge Wells. 


64-Page Book about Herbs and How to Use 
Them, 2d.—TRIMNELL, The Herbatist, 144, Richmond 
Road, Cardiff. 


Editor recommends it. 1s. 9d., 38., or 5s. 6d. per} 


paraffin fuel, £40 


D. J. Smith and Co., Ltd —Below. ; 


Have You Seen the “ Hamilton ” Light Car? 
An ideal car at a moderate price. Hood, screen, de- — 
tachable wheels, dynamo lighting, ready for eer- 
vice. Price £215.—Apply for particulare to the- 
makers, D. J. SMITH AND CO.» LTD. 

1921 Carden, fully equipped, licence paid, £125. 

20 H.P. Clement Van, roomy body, £120. 

10 H.P. Stanley Steam Car, Coupé, price £125. 


jon H.P. White Steam Four-seater, parafin fuel, 


Spare Parts Made for any Car at reasonable 
prices. 


Roomy Van Body, price £10. 
20 H.P. White Steam Car, excellent order, £60. 


White Spare Parts, new and second-hand; karge- 
stock, cheap. . 


2% H.P. White Steam Chassis, suitable for van, 


Pe H.P. White Steam Chassis, parafin fue, 


| 10 H.P. Stanley Four-seater, price £65, 


8 cwt. B.M.C. Seabrook Van, electric lighting 
and starting, ready for service, £150. 


Two Hissmann 4-cylinder Magnetos, £4 each 


Hand-operated mechanical Warning Signals.. 
Diack and brass finish, 21s. each. 


One-ton Napier Van, solid rear tires, £100. 
8 cwt. Darracq Van, ready for service, £120. 


4 H.P. Douglas Motor-oyole Combination, fully- 
equipped and first-class order, £100. 


4}-in, Sorew-outting Lathe, in first-class condi- 


tion; change wheel, chuck, and countershaft; £28. 


10 H.P. Four-oylinder B.G., smart two-seater 
body, wire wheels; £200, tax paid. 

15 H.P. Humber Landaulette, suit private hire 
oF o ranon work, recently overhauled and repainted,. 


6 H.P. Water-cooled Light Car, two-seater, 
ready for purchaser to drive away, £40 

40 H.P. Serpollet Chassis, £30, 

16 H.P. Pougeot Landaulette; suit private hire 


or station work; good condition; £125. 


Several Sets 2- and 3-throw Power Pumps, 


with gun-metal barrels; throw from 1,200 to 56,000: 


galls. per hour; 1 Vertical 2-cylinder. Steam Engine ;. 
ae la e SAR sean "Engine; several Cap. 
a ; for e, © — -. 

ticulars and prices. oe Ppi i 

The Hamilton Light Car. Fifty miles to the- 
gallon. Tar £9. Easy to drive,*economical to run.. 
Smart appearance. Forty miles per hour if desired.’ 

Paraffin Incandescent Mantle Lamps for table- 
or hanging. Perfect light. Easy to keep in order.— 
Write for particulars and prices. 

D. J. Smith and Co., Ltd., 68, Compton Street, 
Goswell Road, London, E.C.; also at Compton Works, 
Wickford, Essex.—Aibove. 


a EEEE AEE PEER and 29, Sicilian Avenue, . 
ndon, W.C.1, for Electrical, Magneti tical, f 
Statio Materials. oo oe 
Lenses, Prisms, Magnifiers, Condensers, and 
Optical Sundries, Thermometers, and Drawing Instru- 
ments.—As above. E - 
Morse Keys and High-Note Buzzers: Our 
famous Signalling Box for Learners.—As above. 


Galvanometers, Rheostats, new and second-hand- 


Instruments, Wimshurst machines. 


Dxperimental Materials and odd parte for every 
one. Fifty years’ experieuce. Write for inf 
Our apecial new illustrated catalogue, 6d., poet free. 
Scientific AppHances.—As above. 

3-in. Educational Telescope, with mahogany- 
garden and brass tripod table stands, finder, rack- 
work steadying rod, 1 terrestrial and 1 astronomical 
eyepiece, case for tuLe, new condition, price £16 10s. 
—Below. 

3-in. Observer-type Telescope, with “ squared . 
on ” object-glass cell, rackwork steadying rod, bright 
břass table stand and pillar, finder, 2 astronomical 
and 1 terrestrial eyepieces, new condition, price 
£20.—Below. 

2\-in. Ross Look-out Telescope, rackwork and 
plain draw-tube focussing, on tripod garden stand, 
prico £5 15s.—Below. 


5-in. Dollond Telescope, altazimuth stand, with 
slow ‘motions by Hooke’s joint and rackwork, case 
for tube, 10 astronomical and 1 terrestrial esepieces, 
price £110.—Below. 

5}-In. Heavy Mounting Equatorial Telescope, 
by Cooke, of York, with clockwork drive, fine sct 
of accessories, £200 —Below. 

Watson-Conrady Object Glasses are famous for 
their perfect chromatic correction, microscopic de- 
finition. Made to the computation of Professor 
Conrady by Watson and Sons, Ltd. The prices for 
the object glasses, complete in cell, are :—3-in., 
£12; 4in., £24; 6-in., £44; 6-in., £62.—Below. 
Delivery 3-in. to S-in. Object Glasses from 
stock. These can be fitted to existing telescopes, 
and will stand a magnification of 100 per inch of 
aperture. 

wW. Watson and Sons. Ltd., 313, High Holborn, 
London, W.C.1. 

Microscope Slides—Astonishing new series of 
great interest. Large variety. List free.—Below. 

Radium Slide—Perpetually scintillating. o Won- 
derful and fascinating. Price unprecedented. 2s. 9d. 
_GRAY,) 40i Grange Roads Lewes; 
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` Microscope, inclinable stand, rack coarse 
and micrometer screw fine focussing, mechanical 
stage, 2 eyepieces, objectives l-in. and, }in., 
both dividing, Onmera lucida, analyser and 
polariser, in mahogany case, with draw, 
£4 17s. 6d.; a bargain. 

l-pl. Fooal-plane Camera, focal- plane shut- 
ter, adjustable speeds, R.R. lens {/8 in focus- 
sing mount, 3 double slides, and case, £3 12s. 6d. 

Set White Metal Drawing Instruments, in 
pocket case, comprising 6-in. compass. and all 
interchangeable parts, 5-in. dividers, with fine 
adjustment, spring bow compass, drawing pen, 
all needle points, and double knee joints, as 
brand new, £3 Os. 

Hughes’ Barogravh Self-recording Baro- 
METER, 6-chamber aneroid, best make, fitted 
8-day clock, finest movement, in cylindrical 
dram, which carries chart showing week’s re- 
cord, ebonised wood and bevelled plate-glass 
ease, with drawer for holding charts, used and 


unused, in fine order, £6 128 Gd. 
7-in. Heath Sextant, bell pattern, Mark 
III., Class A Kew certificate, silver arc and 
vernier; reading to 10 seconds, 4 eyepieces, sun- 
glasses, all complete in solid walnut case, in 
E brand new condition, £14 14s. 
. Vest Pockete Kodak Camera, achro, lens. 


speeded inst. and time shutter, iris diaphragm, 
complete, leather case, 258. 

Goerz Tabie Aneroid, on pedestal foot, 
2}-in. diameter dial, setting hand, black enamel 
fiuish, £3 10s. 

}-pl. Cameo Folding Pocket Camera, re- 
versing finder, achro. lens, speeded inst. and 
time shutter, 4 slides; a bargain, 35s. 
` Brooks’ Nayal Cadet’s Telescope, leather- 
covered, 13-in. 0.g., 50s. 

Dallmeyer Portable Telescope, 3-draw, 
2-im. Og., pancratic eyepiece, nae perp 
20x to 35x, £4 17s. ¢d.; a bargain. 

Eugbes Binooular Microscope, | inclinable 
‘stand, rack and pinion coarse and micrometer 
screw fine focussing, rack and pinion inter- 
ocular adjustment, revolving and centring 
stage, 2 2 pair eyepieces, 3 objectives, 2-in., 
and }-In., complete, mahogany case, £14 los. 

Pr. 5x Doliond Military Regulation Field 
GLASSES. screw focussing, sunshades, complete, 
leather case, £1 18s. 6d. 


l-in. oe : 


3} xX 2} jErnemann Folding Pocket 
- CAMERA, focussing adjustment, R.R. lens //8, 
speeded inst. shutter and time, complete, 3 
putes, 356. 

Large Iron Body Lantern, fitted massive 
brass front, with open stage, fine adjusting 
screw to carrier stage, best quality achromatic 
objective in rack mount, with flasher and 
tinter slot, 4in. plano-convex condenser, cowl 
and tray, price £5; or with 4}-in. condenser, 
price £5 10s. 

Salex 3-draw Telescope, morocco leather- 
covered body, enamelled tubes, 1f-in. 0.g., com- 
plete. sling, caps and strap, new condition. 
£3 15s. 


Every Article in 
this Advertisement 


is Guaranteed 
in Perfect Working 
Order. 


Posteard No. 5 Klito Magazine Camera, 
rack focussing, R.R. lens, Ensign sector shutter, 
adjustable speeds I sec. to 1/100 and time, Iso 
screen, reliable magazine changing for 12 
plates, in fine order, 45s. 

Pr. 12x Zeiss Prism Binoculars, eyepiece 
focussing, bending bar, complete, leather case, 
£11 Ile. 

Brock Microscope, upright model, slip 
tube and micrometer screw fine focussing, 3 
eyepieces, objectives in. dividing into 4-in. 
and l-in., £6 176. 6d. 

5&5 x 4 No. 23 Wizard Folding Hand or 
STAND CAMERA, double extension by rack and 
pinion, rising front, reversing back, Bausch and 
Lomb R.R. Jens. Gundlach shutter, adjustable 
speeds 1 to 1/100 sec. and time. 3 double plate- 
holders, filMpack adapter, and leather case, 
£2 176. Gd. 


City Sale & “Exchange __ , 


1/12 Oilimmersion Micro. Objeotives, 
Watson N.Ap. 1.25, as new, £5 15s. Crouch 
N.Ap. 1.30, £5 5s. Spencer Lens Co. N.Ap. 1.30, 
in fine order, £5. Leitz N.Ap. 1.30, as brand 
new, £6 6s.: Koristka N.Ap. 1.30, £4 4s. All 
guaranteed in perfect working order. 

Pr. Sx Carl Zeiss Turact Prism Binocu- 
LARS, tourist squat model, 24 m/m. 0.g., eye- 
piece focussing, bending bar, complete, leather 
case, £8 5s. 

Ross Portable Telescope, 21-in. o.g. 3-draw, 
sunshade, complete, leather case. £6 6s. 

3-Draw Pocket Telescone, Ilj-in. 0.€., 
morocco leather-covered, brand new, suitable 
for present, 25s. 6d. 

Pr. 8x Favorita Stereo Prisa Binocu- 
LARS, central screw and eyepiece focussing. 
bending bar, complete, leather case, £4 10s.; 
as brand new. 


Hughes Society of Arts Microscope, in- 
clinable stand, rwk coarse and screw fine 
focussing, eyepiece, j-in. objective, Pe se! 


and mahogany case, £2 18s. 6d 

Davies Astro. Telescove, tafni 
0.g., rack and pinion focussing, 5 astro. eye- 
pieces, powers 130x. 105x, 85x, 60x, and 45x. 
mahogany garden stand, with top giving uni- 
versal motions, complete, ‘mahogany case, 
£14 10s. 

5 x 4 Thornton-Pickard Trinle Imperial 
STAND CAMERA, triple extension, wide angle 
movement, rising. falling, and swing front, 
swing and reversing back, T.-P. roller-blind 
shutter, adjustable speeds to 1/90 sec. and 
time, Beck symmetrical lens, 3 double boob- 
form slides, case, and 3-fold stand, a complete 
outait, £5 10s. 

Pr. 18x Carl Zeiss Delfort Prism Bino- 
CULARS, eyepiece focussing, bending bar, 50 m/m. 
o.g., complete, leather case, in new condition, 
£18 153. 

Beginner’s Microscope, on inclinable horse- 
shoe stand. rack and pinion focussing, eyepiece. 
ł-in. dividing objective into }-in. and l-in., 
bull’s-eve condenser, complete, in case, 428. ` 

Mahogany Circular Hall Aneroid, 1l-in. 
diameter, inlaid brass and aluminium floral de- 
sign, ‘est compensated aneroid, 6}-in. silvered. 
dial, setting hand. £2 17s. 6d 


23-jn. 


| omo _ 90-94, FLEET SIREEL, EGA, necro | 90-94, FLEET STREET, E.C.4. rier onan: 
Broadhurst, Clarkson and Co.—The Telescope; W. Watson and Sons, Ltd., offer the following | Mining and the Coal Miner,” by H F Pulman. with 


House with a mighty reputation; also dealers in 
-everything optical. When you require anything 
- send us your in a ba No order too.small, no order 
too large.—Belo 

Broadhurst, 


hand bargains. 
with comparison, prism, 
“E.C.1. > 


Clarkson and Co.—For Second- 
Pockct Spectroscope, 30s.; ditto, 
45s.—-63, Farringdon Road, 


Clarkson and Co.—For Second- 
23-in. Dollond, mounted on table 
stand, 2 eyepieces, £7 103.; 3-in. Negretti and Zam- 
‘bra ditto. with case, £7 J55. ; 8-in. ditto, by Murray 
and Heath, as new, £5 108. ; ; %4-in. Ross ditto, 5 
‘cyepieces, mahogany case, £15; 3-in. Ross, on slow 
‘motion table stand, with Hooke’ s joint, steady rods, 
-atarfinder, eyepleces, ete.. £30; 3}-in. Steward, 
mounted on trunnion garden stand, as new, £27 IOs. 

“Note the address.—-63, Farringdon Road, London, 
“£.C.1. ; 

Broadhurst, Clarkson and Co. offer Grating 
` Transparent Replica, 14,492 lines to inch, in case, for 

-.212.—63, Farringdon Road, E.C.1. 


Broadhurst, Clarkson and Co.——Where you saye 
"money. “ Davon Micro. Telescope, on table stand, 
~vith eyepicces, and leather case, £5 10s. —Below.. 


\ Broadhurst, Clarkson and Co. do all Optical 
` Repairs and Adjustments to Telescopes, Microscopes, 
Binoculars, or any optical instrument. Prompt atten- 
-tion.—Below 


Broadhurst, Clarkson and Co.—For Second-hand 
, Microscopes. Youth’s Microscope, in case, 1738. 6d. ; 
Soviety of Arts Mechanical Stage, 4 objectives, and 
case, £3 15s.; Hartnach Sliding Tube, 2 e.p.’s, Abbe, 
2 objectives, ‘and case, £6 5s.: Swift "Discovery, slid- 
ing tube, 2 objectives, nosepiece, Abbe, and case, 
£9 9s.; Beck Standard London model. 3-in.. 3-in.. 
-1/12-in. Abbe, nosepiece, and case, as new, £18 108. ; 
“Watson Praxis, $in.. }-in., 1/12-in. Abbe, triple 
nosepiece, and case, £18 18s—Write or call, 63, 
“Farringdon Road, London, E.C.1. 


Direct Vision Pocket Spectroscope, by Hilger. 
45s.: McClean'’s Star Spectroscope, 50s. ; shop-soiled 
x10 Platyscopic Pocket Lens, 17s. 6d.; Miniature 
“Micro. Camera, lis. 6d.—Below, 


Binocular Microscope Outfit, by Smith and 
“Beck. numerous accessories, £15; Bausch and 
Lomh’s Student’s Microscope ‘Outfit, g-in. and 1-in. 
ocular, iris, nosepiece, case, as new, £15.—Below. 


Cooke 3}-in. Astro. Telescope Outfit, altazi- 
muth, £40: 3}-in. Astró. Object Glass, by Steward, 
in brass cell, 54-in. focus, 130s.; 2 Dallmeyer Tele- 
. photo Lenses and mount, oim and 2}-in., 406.— 
~ BROWSING, 37, Southampton Street, Strand, W.C.2. 


Broadhurst, 
‘hand Telescopes. 


Second-hand Microscopes :— - 


Student’s Microscope, with coarse adjustment 
by sliding body, fine adjustment, double mirror, in- 
clining joint, w ithout name of maker, with 4-in. ‘and 
2-in. objectives, student’s eyepiece by Swift and Son, 
in case, £7. 


Watson's “H” Edinburgh Student's Micro- 
scope, fitted with 4in. and }-in. objectives, Abbe 
iiumimator, double nosepiece, and case evepieces 
Nos. 2 and 4, £30. 


313, High Holborn, London, W.C.1, 


Telescopes, 3-in. refractors, complete with garden 
stand or table, complete with starfinder and two 
eyepieces; guaranteed finest make; £7 10s. Splendid 
instruments.—IRVING, 135, High Street, Teddington. 


Cheap Astronomical Telescopes of finest opti- 


cal quality. Show Jupiter’s belts and satellites, 
Saturn’s ring, etc., etc. With 38-inch objective, 
£4 15s. Ditto, 2-in., £3. My illustrated descriptive 


leaflet will interest you, 2d.—F. BURNERD, M.B..A.A., 
Dryburgh Works, Putney, London, S.W.15. 


Home Cinema Supplies.—Laniphouses, con- 

densers, lenses, acetylene jets and generators, 
spools, sprockets, spring bands, re-winders, cinema 
cameras. Machines bought, 
JOHN SALTER (estab. 1896), Kinema Specialist, 13, 
Featherstone Buildings, High Holborn, W.C.1. 


7}-H.P. 2-phase Motor Delta Starter, 73-H.P. 
Slip Ring 2-phase, 5-H.P. 3-phase, 1}-H.P. single- 
phase, 2-H.P. single-phase, all 200/220 volts. 4-H.P. 
Gas Engine, complete with tank, silencer, and con- 
ene pipes.—LAWRENCE, 1, Radipole Road, Fulham, 


Books for Sale. Prices inciude postage or car- 
riage. “The Development of Birmingham.” by Wil 
Ham Haywood, F.R.1.B.A., first edition, 7s. 6d. ‘‘ The! 
* Presto’ Shift of Hours Worked calculating Card,” 
ls. ‘‘Italian Sea Power,” by Archibald Hurd, 1s. 
“ Aeroplane Construction,” by Sydney Gamme, 5s 
“Inhabited House Duty and the Laws Thereon, a 
by W. E. Snelling, 10s. “Zooma and Spine, Gi 
by “* Rafbird,” 2s. 6d. “ The Origin of the Forms of 
the Earth and Planets,” in French, Bo M. Emile 
Relot, 10s. ‘* Spring Time Essays.” by Sir Francie 
Darwin, F.R 8., 6s. “The Law of Chockwelghing,* 
by J H. Cockburn, 5s. ‘* Factory Management 
Ta Hla A 5s. ‘* The 

Legislation, and 
y Jobn J. yal "M.A. F.S.8., 168 
s Aviation, ” by Benjamin M. Carmina, 68. * Domes- 
tic Architecture in Australia,” with 47 plates, 10s. 
“ Electrical and Other Engineering Contracts,” by 
W. S. Kennedy, LL.B., Barrister-at-Law, 6s. * Coal 


sold, or exchanged.— | 


an rn 


a ee ee 


10s. 


many illustrations, 334 pp., 10s. “ Metals i - 
craft Construction,” by Wilfred Hanby, 38. “ Man 
and His Buildings, » by T. 8. Atleə, A.R.I.B.A., a 
plea for the revival of the Guild spirit ‘of the past, 
88. 6d. ‘* Victona History of the Counties of 
England: Parte 1 and 8, Herts,” 10s. “ Air Screws 
lu Theory and Experiment, = by A Fage, £1. “The 
Motor Manual,” 28rd oa “The Effici 


5 Bar ' Test 
Pieces,” 1s. ‘*Model Aeroplaning,” by V. E. 
Johnson, 10s. “ The Science of Ventilation and Open- 
air Treatment, ” 295 pp., 39. “Asphalte and 
Substances,” by Herbert Abraham, 10s. “ Examples 
of Ancient | Scottish Architecture,” 18 large plates of 
Scottish towers, etc., with full descriptions, Parts 1 
ang 2, with 26 plates, 15s. “Chromium Ores, ” by 

G. Rumbold, 2s. 6d. “ The Mechanical Principles 
ot thé Aeropiane, ” by S. Brodetes v. 119 illustrations, 
lbs. “ Hyper-Acousties,” by J. M. Dunk, 88. “ Stella 
Maitland; or. Love and the Stars,’’ by Mrs. H. 
Periam Hawkins, 6s. “The Age of Power,” by J. 
Riley, 88. * A History of French Architecture from 
1661 to 1674,” by Sir Reginald Blomfield, R.A., 2 
vols., 200 plates, £3 3s. “ Aluminium and 
its Alloys,” by Lieut.-Col. C. Grard, 10s. *“ The 
Aggregation ant Flow of Sondi” by Sir George 
Beilby, F.R.S., 108. ‘‘ The Hygiene of Town Pian- 
ning and Vegetation, ” 2s. Vol. II. of “ Practical 
Electricity.” by Prof. Ayrton, F.R.S., over 300 illus- 
trations, 10s. “' The Romance of Building.” illus- 
trated, by Allen S. Walker, 283.—STRAND NEWSPAPER 
Co., 1, Arundel Street, Strand, W.C.2. 


“ Hours and Wages Caloulator’” at Farthing 
Rates, from 2d. to 114d. per. Hour, ls. “ Smoke 
Abatement,” by H. Hamilto “ The King’s Fish 
ing,” done ‘into verse, by Chas Mercier, 1s. “ The 
Vandalisma of Peace,” le. ‘‘New Methods of Ad- 
justing International Tig ee of the Future,” by 
Sir Thomas Barclay, 8s. ‘‘ The Craft of the Cadacens, 
_or Chasing the Aspirate, ** 5s. “The Woman’s Motor 
Manual,” 2s. ‘‘ Shipbuilding Industry,” by R. W. 
Keily and F. J. Allen, 78. 6d. “* Aircraft in Peace 
and the Law, by J. M. Spaight, 5s. “ Malleable 
Cast Iron,” by 8. Jones Parsons, 10s. “Hot Bulb 
Oil Engines.” by Walter Pollock, 80s. “ Diesel En- 
gine Design,” by H. F. P. Purday, 300 pp., 271 illus- 
trations, 14s, “ l eston'e Price Book for 1919,” 29. 
“ Commercial Arbitrations,’’ 28 
of the Institution of Civil Engineers on the Deteriora- 
tion of Structures in Sea Water,” 301 pp.. and 
many ey akg Hot £1. ** Tungsten ‘Ores, ” by R. H. 
Rastall, “ Technique et Eratiqie de la Magneto 
a dente: “Tension, ” by M Courcyrim” and G. 


alka 


Debedat, 28. “ La Mort et son TT, by Camille 
ndition in 

Best, Ph.D., 768 pages, 
alendar, E 1920:1921; 520 
i Spon’ s 


Flammarion, 5s. * The Blind and Their Co 
the United States,” by H 
“University College 


pp., 28. " Coal)? )by J: H; Ronaldson, 


2s. “ The First Report 
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ASTRONOMICAL NOTES FOR © 


JANUARY, 1922. 


The Sun. 
At Greenwich Mean Noon. 
Souths 
at Right | 
Greenwich. _| Declina- | Sidereal 
Anooi tion. Time. 


sion, 


h, m, s. p.m.|b. m. 8| o , , |b. m8 


112 3 28.1 |18 4453/23 244 g! 18 41 25.0 

612 5 46.3 |L9 65422 33 22 „| 19. 1 7.8 
11/12 7 52.7 |19 28 43/21 52 53 , | 19 2060.6 
112 9 44.4 |19501821 145,,| 19 40 33.4 
91/1211 19.3 |2011 35/20 035 ,,| 20 016.1 
26| 12 12 35.7 |203235/1850 3°,, | 2019 58.9 
31/1213 32.3 |2053 14117 3057 ,, | 2039 41.7 


The excess above 12 hours of the time 
in the second column .is called the 
Equation of Time, and is the amount to 
be added to the time shown by a sundial 
to find the corresponding time by a clock 
which is keeping local Mean Time. 


Jan. 1...Sun rises (Greenwich)... 8h. 8m. 
sets s .. Ob. 59m. 

31...Sun rises pe ... Th. 43m. 
sets i we 4h. 45m. 


On January 3 at 5 o'clock in the after- 


“noon the Earth will be in Perihelion ; the 


distance of the Earth from the Sun will 
then be about 91,545,000 miles. 


Elements for Determining Positions on 
the Sun.. 


Heliographio Position of 


Ray Position Centre of Diso. 


a Angle of 


Noon SUn'BAxis.| Latitude. | Longitude. 
1/2 ém) 3 85S. | 181 47 
6 | o20W.] 3 42, | 115 56 
1 | 245, | 4 144, 50 5 
ie | 57. | 4 44,4, | 344 14 
a | 726, | 5 13, | 278 25 
96 | 940.,| 5 38 ., | 312 35 
31. |1147,,|.6 1, | 146 45 

The Moon 


First Quarter .. Jan. 6.. 10h. 23.8m. a.m, 
Full Moon .... , 13.. 2h. 56,5m. p.m, 
Last Quarter .. » 20.. Sh. 59.8m. a.m, 


New Moon .... ', 27.. 11h. 48.2m. p.m. 


The Moon will be in Apogee one hour 
before midnight of January 2 and again 
about noon on January 30. She will be 


‘in Perigee about midnight of January 14. 


The distances between the centres of Earth 
and Moon will be about 252,000, 252,500 
at these times re- 
spectively. . 

The Greatest Declination of the Moon 


_will be 18° 35’ N. in the evening of January 


1l and 18° 32’ S. in the afternoon of the 
24th. 
The Mean Longitude of the Moon’s 


Ascending Node will be 193° on January 13 


lm .| Souths 
at Libration 


a a Longitude 
> Ahi- of 
£ $ $ mS Green- | Terminator} (midnight). 


wich. | at Transit. 


Oe... SS EE _ ss S_—_—w_ueee 


h. m. 
| Days.| p.m. ~. ‘Buni? 2 
1) 3.3 | 2 35.0 52.9W. R. (0.3 W./5.1 S. 
6; 83| 6 9.9| 9.7 E. R. (6.2 EJLON. 
11 | 13.3 |10 29.1 ba E. R. |5.4 B./6.5 N. 
| a.m. 
16 18.3 | 2 25.1 56.9W. S. |3.3.W./3.1 N. 
21 | 23.3 | 6 47.0| 6.1 E. S. 6.5 W./4.3 S. 
26 28.3 | 10 58.4 69.1 E. S. 13.4 W./6.4 S. 
5 i p.m. i 
31 | 8.5 | 2 41.1 baw. R. s.o E.j|1.9 S 


~ 


Tho Moon will be in Oonjunotion with 


«i |Greenwioh 
_ pe “Mean | The oe 
A S| Time, 
h. m, b 8 

Uranus ...... 3 |719 am, 3 55 BS. 
Neptune..... -| 15 |433 , | 4 2N., 
Saturn ......; 18 |6 9pm 2 56 ,, 
Jupiter ......; 19 {11 32am.) 0 49 ,, 
AIB ........| 21 | 8 50 ,, 1 34 8. 
Venus........| 27 |815 pm.| 5 46 ,, 
Mercury...... 29 |651 ,, 5 25 ,, 
Uranus ......! 30 | 430 ,, 5 38 ,, 


The figures in the last column are 


the distances between the centres of 
the Moon and Planet as they would be} 


seen from the centre of the Earth; they 
require, in general, a correction for parallax 
to apply to any place onthe Earth’s surface. 
The Moon is lowered in the sky by parallax by 
about a degree when near the horizon, and 
by half that amount when at altitude 60°. 


The Planets. l 
The diagram below, which shows the 
movements of the Planets’in their orbits 
during January, is similar to those given 
in previous months. The four inner orbits 
are drawn to scale, and to visualise the 


_ARIES | 


other orbits in due proportion to these]. 


it is to be remembered that the mean dis- 
tances of the outer planets from the Sun 
are: Jupiter, . 5.2; ‘Saturn, 9.5; Uranus, 
19.2; and Neptune, 30.1, the mean.distance 
of the Earth being taken as unity. 

Jupiter and Saturn, still in the 
Constellation Virgo, the former being not 
far from Spica, are coming into the even- 
ing sky and rise well before midnight. 
Saturn is at a stationary point on the 18th. 
Mars, which is moving in the direct sense 
rather rapidly, will be in the constellation 
Libra after the first week of the month, 
and rises two or three hours later than the 
two other planets Mars increases in 
brightness during the month from magni- 
tude + 15 to + 1.1. Jupiter increases 
from —16 to — 1.7 and Saturn from 
+ 1.0 to + 0.9. Saturn’s ring is slightly 
open, since the angular measure of the 
minor axis of the outer ring is about 4''.8, 
the north side being illuminated. A 
Table of phenomena of some of the satellites 
that may be seen from Greenwich in 
January, taken from the “‘Observer’s Hand- 
book” is given. Uranus, in the constellation 
Aquarius, sets about 7 o’clock, and may be 
considered to be off the observing list, 
whilst Neptune, which crosses the meridian 
in the hour or two after midnight, is above 
the horizon practically throughout the 
night. Its position on January 1 is R.A. 
9h.11,9m., Dec. 16° 18'.6 N.; on January 31, 
R.A., 9h. 8.8m., Dec. 16° 32'.5 N. 


Mercury, 


-|which was in Superior Conjunction on 


December 27, is neither Morning nor 


Evening Star at the beginning of the month. 
It will be af Greatest Elongation, 18° 22! E., 
on January 29, when it will set more than 
an hour and a half after the Sun, and may 
be visible south of west. 


S| Right | Deolina | Souths | gets 

a E Ascension.| tion. Greenwich | P 
h.. m. ; h. m. h.m. 

1 | 18 58.1 |24 43.6 S.|12 16.7p.m.) 4 1 
6 | 19 33.9 |23 49.4 ,, |12 32.7 ,, 4 25 
11 | 20 9.4 |22 16.0 ,, |12 48.5 ,, 4 51 
16 | 20 44.0 |20 3.8,,/1 3.5 ,, 5 20 
21; 2116.5 |17 17.3 „ | 1 16.1 ,, 5 49 
26 | 21 44.5 |14 10.2 ,, | 1 24.4 ,, 6 13 
31 | 22 4.1 [1111.7 ,, | 1 24.3 ,, 6 31. 

Venus 


is approaching Superior Conjunction, so 
that it rises and sets nearly at the same 
time as the Sun. The angular diameter of 
its disc, which is now practically full, de- 
creases from 10’.0 to 9”.8 during the month, 
and the computed stellar magnitude of the. 
planet changes from — 3.4 to — 3.5. 


os Right | Declina- poniai Rises 
Ag Ascension.| tion. Greenwioh.| 2-™: 
hm fo, h. m. h.m. 
1 | 18 4.3 123 30.2 8. |11 23.0a.m.| 7 31 
6 | 18 31.8 |23 30.8 ,, |11 30.7 ,, 7 38 
11 | 18 59.2 |23 12.5 ,, |11 38.4 ,, 7 44 
16 | 19 26.4 |32 36.6 ,, |11 45.9 ,, 7 47 
21 | 19 53.3 |21 43.3 ,, {11 53.1 ,, 7 49 
26 | 20 19.8 |20 33.7 ,, {11 59.8 ,, 7 49 
31 | 20 51.0 |18 50.2 , |12 6.2p.m.| 7 47 
Mars. Rises 
a.m, 

h. m. S ; h. m. h. m, 
1 | 14 6.5 |11 25.88.) 7 25.8a.m.| 2 21 
6 | 14 17.6 | 12 24.4,,| 7 17.2 ,, 2 18 
11 | 14 28.7 |13 20.7,,] 7 8.7 „ 2 14 
16 | 14 39.8 | 14 14.7„17 0.0,, 2 11 
21 | 14 50.8 | 15 6.2,,] 6 51.4 ,, 2 T 
26 | 15 1.8 | 15 55.1, 1] 6 427, 123 
or | 15 12.8 | 16 41.4, | 6 34.0 ,, 1 58 
Jupiter Rises 
a.m. 

h. m. eh h. m. h. m. 
1; 13 5.6 5 34.78.) 6 25.la.m.| 0 50 
6| 13 7.1 5 439,16 7.2 ,, 0 32 
11 | 13 86 5 51.5,,| 5 49.0 ,, 015 
16; 13 9.8 5 57.4,,| 5 30.5 ,, {Vi 54 
21 | 13 10.8 6 2.3,,|5 117 „ | 11 35 
26 | 13 11.4 6 3.9,,| 452.7 ,, |1116 
31} 13 11.8 6 4.3,,| 433.4 , | 1057 
Saturn Rises 

p.m. 

h. m. araj h. m. h. m. 

1 | 12 30.8 0 46.8 S.| 5 50.4a.m.| 11 48 
6 | 12 31.2 0 48.2, | 5 31.2 ,, |11 29 
11 | 12 31.6 0 48.8,,; 5118 ,, | 11 10 
16 | 12 31.7 0 48.4 „| 452.4 ,, | 10 50 
21; 12 31.7 0 46.9,,; 4 32.7 ,, | 10 30 
26 | 12 31.6 0 444,,; 412.8 ,, | 1010 
51} 12 31.3 0 40.9,,| 3 52.9 ,, 9 50 


Day} I. II. |jDay)_ I. I. 
re) © o Q 
1 | 245.5 | 149.3 || 17 | 252.1 33.7 
3 | 201.3 89.8 || 19 | 207.9 | 334.3 
5 | 157.1 30.4 || 21 |} 163.8 | 274.9 
7 | 112.9 | 330.9 || 23 | 119.7 | 215.6 
9 68,7 | 271.4 || 25 75.6 | 156.2 
ll 24.6 | 212.0 || 27 31.5 96.8 
13 | 340.4 | 152.6 || 29} 347.4 37.5 
15 | 296.2 93.1 || 31 | 303.3 | 338.1 


The two columns reter respectively to the 
two systems of longitude used for Jupiter’s 
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surface markings. System I. (period 9h. 
50m. 30s.) applies to the Equatorial region. 
System II. (period 9h. 55m. 40.6s.) to the 
Temperate Zones. Thechange of longitude 
of the C. M. in one hour is 36°-58 and 56°-26 
in the two systems respectively. In one 
day, 720° + 157°.90 and 720° + 150°.24. 
Saturn’s Satellites. 

Tethys.—Ec.D., 14d. 4h. 19m.; 16d. Lh. 
38m.; 5ld.4h. 8m. At about 4” from limb; 
p-a. 289°. 


e 


Dione.—Ec.D., 9d. 4h. 56m.; 20d. 3h. | 


44m. ; 31d. 2d. 32m. At about 5” from limb ; 
p.a. 297°. 

Rhea.—Ec.D., 3d. 3h. 5m.; 12d. 4h. 2m.; 
21d. 5h. Om. ; 30d. 5L. 57m. About 7” from 
limb ; p.a. 305°. Ec.R., 3d. 6h. Om.; 12d. 
6b. 50m. About 1” from limb; p.a. 356°. 
These times are all a.m. 

Rhea.—Alternate Eastern Elongations: 
8d. 9.6h. p.m.; 
11.5h. p.m. 

Titan.—Eastern Wlongations : 
a.m.; 18d. 6.1h. a.m. 


2d. 7.ah. 


Iapetus. — Eastern Elongation: 24d. 
5.7h, p.m. 
Jupiter’s Satellites. 
g| óg Sjòódg 
Day and | 3 | J A Day and | 3 | a9 
Time. | 2 | a2 Time. | 3 | AS 
s iA s iMg 
77) wm 
d. h. m. d. h. m. 
1 2 20| IITr. Ej17 1 52| IjOc. R 
~ 3 3 IEc. D 4 42 lOc. R 
6 28 lOc, R| 18 1 52 IiTr. E 
2 3 38 Tr. E| 22 2 48 | IIljOc. D 
4 4 54| IITr. I 4 52| ITTjOc. R 
7 6j|IIITr. Hj) 23 7 6 ITr. I 
6 4 54] IIJEc. Di] 24 3 10 IiEc, D 
8 2 23| IlTr. I 4 24; Oc. R 
4 53] IITr. E 6 32 IjOc. R 
4 56 IiEc. D| 25 1 33 1jTr. I. 
9 3 2l ITr. I 3 44 ITr. E 
5 31 ITr. E| 26 1 0) WOc R 
10 2 50 IJOc. Ri 29 1 39/ IIIEo. D 
15 1 3j IIe. R 4 11 | IIIJEc. R 
4 55] IITr. I 6 36 | IIT[Oc. D 
6 49 IjEc. D| 31 1 58) II|Eo. D 
146 5 413) ITr. I 5 2 IjEc. D 
17 1 17 IjEc. D 6 54| IIc. R 


This list gives the phenomena that will be 
visible in the neighbourhood of Greenwich. 
The times are all morning hours. The 
abbreviations have been explained in pre- 
vious numbers and are fairly obvious. L., 
E., D. and R. indicate, respectively, Ingress, 
Egress, Disappearance and Re-appearance. 
The Eclipses take place on the west or pre- 


ceding side, the re-appearance of III. at | 


about a radius from the limb. 


Greenwich Mean Time of Ocoultation of Fixed Stars by the Moon as seen at Greenwich 
n 
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17d. 10.5h. p.m.; 26d. 


Dec. 30, 1921. 


in the last two columns is about Lh. 57m. 5's. 
decreasing. | | 

Local mean time of transit at a place 
other than Greenwich = transit at Greenwich 
— 9.83 x longitude in hours if West of 
Greenwich; + if East. 


Shooting Stars. 

Meteors of the Quadrantid stream 
(radiant 230°, + 53°) are to be expected in 
the first week of the month, or even later. 
Twelve months ago the radiant was found 
to be active between December 28 and 
January 7, when a number of meteors were 
recorded, especially on January 2. A fino 


Algol. 

Approximate times of some of the 
minima of Algol (8 Persei, R.A. 3h. 3m., 
Dec. 40° 39’, N.) that will happen in 
January are: ld. 3h. a.m.; 3d. midnight ; 
6d. 8h. p.m.; 9d. Sh. p.m.; 21d. 4h, a.m.; 
23d. lh. a.m.; 26d. 10h. p.m.; and 29d. 7h. 
p.m. 


Mean Time of Transit at Greenwich of 
‘Two Close Polar Stars. 


y 
Polaris U.O. |ô Urs. Min. L.G. 
Da R.A. 1h. 33m. | R.A. 17h. 57m. 
y: |. Deo. 88° 54' N.| Deo. 86° 37’. 


Mag, 2.1. Mag. 4.4. slow meteor as bright as Jupiter was seen 

ae T > a January 15, aa & oe in 

em. 8 -m. 8. ancer, a region which has furnished fire- 

Jan, a . 2 a E p.m.| 11 13 43.5 p.m. | balls at about the same date in previous 
s, 2) s 5 31 aa ” p oH fay » lyears. Other radiant points from which 
” 31 2/1 452280 "| 916499 | meteors may be seen are 220°, +- 13°, Janu- 

i ái i oe ™" > jary 11 and 27; 129°, + 44°, January 14; 


200°, + 9°, January 21; and 213°, + 52, 

January 29, which is marked as a probably 

good display in Mr. Denning’s list. ; 
—______ +8 6 @ —-<___—. 
LEPIDOPTERA IN IONA. 


Mean Time of Transit at Greenwich 
of Twenty-five Fixed Stars on the 
Nights of January land 31, 1922. 


Time of Transit 
Stee. |Mag.| R.A.| Deo. -= I spent August last in the little island 
R ae of Iona. Though in many ways a beauti- 
P we 8 ful spot, it harbours no great number of 
a a ae ae lepidoptera, which provide me with my 
a Androm,| 2.2 | 0 4/28 40N.| 522 3.6) 5.9| hobby. In fact, there was really only one 
B Cotte oe aa = an cae A E FF good place for butterflies and moths on the 
+ Cassiop .| 2. ; i : : : 
3 Androm| 2.4 | 1 5135 13 N.| 6 22 54.656.7 rine? oe rs sea! bi thickly 
B Arietis..| 2.7 | 1 50/20 26 N.| 7 7 45.3147.6 | Covere wit eather and a sorts of vege- 
a Arietis.. 2.2 2 2 5 T 7 20 10.1/12.3 | tation, with a little stream flowing down 
5 Oeti....| 4. 5 e| 752 47.3/49.6/ the middle, rushes on its edge, and here 
a Ceti....| 28 | 2 58| 3 47 N.| 8 15 26.7/29.0 a 
a Persei | 1.9 | 3 18149 35 N.| 8 35 572159.3 and there a stunted hazel bush over-hang- 
Alcyone ..| 3.0 | 3 42/23 52 N.| 8 59 58.5| 0.9]ng it. The gully was bordered on either 
Y Toui Je T : i 15 n er a 26.1 | side by steep, rocky banks, covered with 
Aldebaran.| 1. ; 26.9129.0 | £ ' -Vİ 
i Aurige..| 2.9 | 4 5133 3N.10 8 51.6541 oes nas en and stunted bushes 
Rigel ....| 0.3 | 5 10| 8 18 S.|10 27 40.7/43.2| ° 935 and sallow. 
Capella ..| 0.2 | 5 10/45 55.N./10 27 49.752.1| Here dark-green fritillary butterflies 
Bont ae 5 H 3 2 a a0 : Sb (A. aglaia) sailed about, or reposed with 
rionis : -|1 .6/41.2 i Dpi 
Betelgeuse Var. | 5 50| 7 23 N.11 7 43.9465 OBUR TA WANES) SIPPIE foniy mom 
n Ğeminor| Var. | 6 10/22 32 N.|11 26 54.2/56.9| tte scabious. A common blue butterfly 
2 _Geminor e : i K ral F i ee ae (L. icarus) lorded it over one particular 
Irlus....|-2. ° -229.9 i ; +i 
s Geminorl 35 |7 1522 7 N1032 L 2 AE ag of ae and whenever a fritil- 
Castor ..| 20 | 7 29132 3 N|*046 8.511.4| 227 approached it, darted at it fiercely 
Procyon..| 0.5 | 7 35| 5 25 N.|*0 51 43.0/45.9| and forced it to beat a hasty retreat. The 
Pollux ..| 1.2 | 7 40/28 13 N.|*0 57 1.8) 4.8 two butterflies mentioned above, together 
| with the green-veined white (P. napi) and 


the grayling (S. semele) were the com- 
monesf in this part of the island. 

I noticed many different sorts of moths. 
Unfortunately, I had lost my net shortly 
after I came to the island, and had only 
a very small one left. I brought this net | 
down over a lunar yellow underwing moth 
(T. subsequa), but it proved itself even 
more cunning than its brethren, and 


*After midnight of January 1. 
Betelgeuse 0.3 = 1.4. „n Geminorum 


The complete interval between the times 


S galg galg eventually got out at the foot of the net. ° 
aoe E „89| n ,. 12812 n |A few minutes later a fine specimen of the 
oa #2 |Disappear-) Moon's |H 9 | | Reappear- | Moon's i S/S 2 | little moth known as the Haworth’s 
es Btar. ED ance, b. |S. wo ance, Limb. |= EX minor (C. Haworthii) played me a some- 
aA 7 = gz A aziq" | what similar trick. Amongst other moths 

that I came across may be mentioned the 

—— |---| — Ooo oO OO I OT aanne eae (S. oe the northern 

h: m; K Ge: : spinach (L. populata), and the grey scal- 

2 |ð Aquarii ........ 4.3|813p.m.| Dark | 88 | 51 Ei se fass | 2, [loped bar (S. fagaria). Besides these 

3 |B.D. — 5° 5885 ../5.8/ .. .. |.. |.. | 4 25 p.m, Bright |218 |214 | were those dozen moths ar so that one 

3 |B.D. — 5° 5894....|6.3| 4 51 ,, Dark |112 |103 | 5 46 ,, | Bright |198 |180 | meets with in every glen in the month of 
6 |Washington 80....|7.2|10 7 ,, Dark | 81 | 46 es an -- | .. | August. 

11 |130 Tauri ..... --- 15.635 99 ,, Dark |145 |185| 6 21 ,, | Bright |205 |244 A certain kind of small fly also 

: bounded in such numbers and was so 

0B. Cancri...... 6.1| 3 3lam.| Bright | 57 | 23| 4 11 a.m Dark |336 |299 |*0ONm Se m., ; 

TE a 4.3| 8 47p.m.| Bright |146 |185 | 9 3Lp.m.| Dark [239 a76 ; merciless in its attacks that it was not 

15 |B.D. + 9 2269 ..|6.2| 853 ,, | Bright | 47| 86| 9 23 ,, Dark 1344 | 93 e sort of place one likes to re-visit. 

15 |r Leonis ........ 49/941 ., | Bright | 81 |119 | 10 36 ,, | Dark |312 |347 | There are numbers of humble bees of 

18 |B.D.—0°2520 ..|6.4|140a.m,.| Bright | 71 | 97| 2 31a.m.| Dark |337 |355 | different sorts everywhere on the island, 

but wasps I noticed only here. So at 

19 |B.D.—6°3705 ..|7.0|  .. es .. | .. | 4 42a.m.) Dark |255 |259 | least a few noxious insects have survived, 

21 |u Vibra ....... ,..|5.4| 5 22am.) Bright | 53] 67/ 6 4 ,, Dark |344 |351 | in spite of the curse St. Columba is said 

23 |Washington 1070..| 7.1 ar ga se se| T0 y Dark |238 |247 į to have laid on them. —L. A. C. B., inthe 


e a a aaa ŘŮŮŮŐŐýŐ 


“ Scotsman.” 


~ 
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ASTROLOGY.” 
‘By ALFRED BakER. 


‘Astrology, as you are all doubtless 
aware, is the pseudo-science which pro- 
fesses to devise methods for foretelling 
the future, and in general for determin- 
ing the unknown, by means of the planets 
and stars. It is based on the assumption 
that the celestial bodies influence and de- 
termine our human affairs even in their 
most minute details; or, at least, that 
such parallelism or conrespondence exists 
between the configuration of the heavenly 
bodies and mundane matters that by 
, properly interpreting the former we. may 
become acquainted with the latter. I have 
no intention of dealing with the general 
question—Is. it possible to foretell the 
future? Space and time are very curious 
things in their ultimate analysis. We 
have means which enable us to see be- 
yond the point in space at which we hap- 
pen to be; why should there not be means 
for knowing beyond the point of time at 
which we are? If the future is a necessary 
consequence of the present, a proper ap- 
preciation of the present, combined with 
a knowledge of the laws of cause and 
effect, will reveal the future. It is not, 
however, .on any method so philosophi- 
cally constructed that systems of vatici- 
nation have been based. In the main, 
the. soothsayer, irresponsible and effort- 
less, professed to be but the mouthpiece 
of the Divinity. In interpreting the flight 
of birds and.the entrails of thé victim the 
priest professed to be merely the revealer 
of the correspondence which the Deity 
had established between these phenomena 
and human affairs. The astrologer pro- 
fessed bo reveal the correspondence which 
the Deity had established between celes- 


tial configurations and human affairs. But | 


astrology received a scientific colouring 
from its association with- the undoubted 
science. of astronomy; a certain amount 
of scientific knowledge was necessary to 
practise it; its methods were professedly 
inductive, and in other ways quasi-scien- 
tific; and it received great dignity and 
impressiveness from its claim that the 
stars influenced and revealed the destiny 
of mankind. >- 

One is apt to consider it remarkable 
that astrology should for centuries have 
maintained its hold, when the continual 
falsification of its predictions must have 
revealed the hollowness of its pretensions. 
The explanation is to be found in our 
intense desire to know the future. We 
even yet, even the clearest-headed 
amongst. us, receive with eager credulity, 
or at least with interest, anyone who 
professes to reveal the unknown. [If an 
old woman were telling fortunes in the 
next room you would not stay here to 
listen to me. The astrologer had not to 
create a market for his goods ; he had not 
to educate the people up or down to his 
science. They stood eager to hear him, 
and. what told still more strongly in his 
favour, keenly eager to believe him. Thus 
it was that one success in prediction did 
his business more good than a thousand 
failures could do it harm. The one suc- 
cess was remembered, while the thousand 
failures were forgotten. We continue to 


- call in the doctor, though he does not 


every time effect a cure. - | 
But, in addition to all this, it was by 
no means the -easy matter you may 
imagine to convict astrology as a system 
of humbug. The safeguard of the oracles 
of antiquity was the ambiguity of their 
utterances. This ambiguity was far more 
marked in astrology. A horoscope, by 


` ĦA paper read before the Royal Astronomical 
Society of Canada. Reproduced from its “ Journal. 
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career. 
that Edward would live beyond middle 
life, though after the age of 55 years 3 
months 17 days he would be the victim 
of various diseases. The King died about 
nine months afterwards at the age of 16. 
beg felt called upon to defend him- 
self, 
nativity could never be satisfactorily 
treated from a single horoscope, but that 
to ensure success he should have cast the 
horoscopes of all those with whom Ed- 
ward was brought into intimate relations. 
Cardan, by the way, predicted that he 
himself should die on a particular day, 
and was obliged to commit suicide in ordes 
to maintain his reputation and that of his 
science. | 
changed his birthday so as to give him an 
unfavourable horoscope. 


originating a 
astronomy is described as having through- 
out an astrological cast. 


thy counsels. 
the star-gazers, the monthly prognostica- 


reason of the vast variety of the construc- 
tions that could be put upon it, was 2 
mass of ambiguity. 
that the astrologers could always claim 
that they had incorrectly interpreted the 
horoscope—the science of astrology was 
all right, their knowledge of it was faulty. 
To illustrate this: In 1552 Cardan, the 
distinguished i 
astrologer and physician, went to Scot- 
land to prescribe for the archbishop of 
St. Andrews. 
London, Cardin stopped with Sir John 
Cheke, Professor of Greek at Cambridge, 
and tutor ta King Edward VI. The King’s 
gu 
the King would live (anxiety for them- 
selves, by the way, not for the King), had 
his horoscope cast by Cardan. It is still 
extant. 
ture in it is the presence of Jupiter in 
the mid-heaven, which is usually held to 


Thus it came to pass 


Italian mathematician, 


On his return through 


ardians, anxious to know how long 


Perhaps the most striking tea- 


betoken a very splendid and successful 
At all events, Cardan predicted 


and in effect said that a weak 


Cardan hated Luther and 


The practice of astrology stretches back 


to the most remote antiquity. Its origin, 
I think, is clearly to be found in the wor- 
ship of celestial objects. It was easy and 
natural to pass from the worship of the 
Sun, Moon, and Stars to the thought that 
they influenced human destiny. 
astrology to the Chaldeans, not to the 
Greeks. It was introduced amongst the 
Greeks after the time of Alexander, and 
by them was never cultivated with fond- 
ness, though they gave it a complexity, 
an appearance of exactness, a scientific 
cast, which it could never possibly have 
received from its 
The Chaldeans contemplated the heavens 
for vast ages without, so far as we are 
aware, contributing a single fragment 
tod scientific astronomy. 
the Orientals were incapable of originating 


We owe 


Oriental originators. 


But though 


a science, they were quite capable of 
superstition. Their 


Astrology is referred {o several times in 


the Old Testament, and never with appro- 
bation. 


In Isaiah xlvii. 13 we have: 
“Thou drt wearied in the multitude of 
Let now ‘the astrologers, 


tors, stand up and save thee from these 


things that shall come upon thee” (Time 
of, Cyrus, B.c. 559). 
dozen references to the subject in the Book 
of Daniel. 


There are half-a- 


Berosus, a Chaldean contemporary of 
Alexander the Great, is credited with 
having introduced astrology into Greece. 
There it gradually gained ground, and 
passed into acceptance as one of the modes 
of divination. Greek influence on astro- 
logy is interesting as being illustrative of 
the character of that gifted people. Sir 
George Cornewall Lewis says “ Astrology, 
as practised in the first centuries of the 
Roman Empire, was an intricate and 
abstruse system. . . . It involved 
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and Rome. 
issued expelling the Chaldeans (as astro- 
logers were called; also called mathe- 
maticians) from Italy, I conjecture be- 
cause they begun to cut into the profits 
(vested rights) of some established form 
of vaticination. Towards the close of the 
Republic, astrology must have been much 
in vogue. Cicero was not its friend. He 
pointed out that not one of the futures 
foretold for Cesar, Pompey, and Crassus 
was verified by their after lives. The 
planets, he said, being infinitely distant 
could not affect us. I 
tically the same horoscope, yet their lives 
might be essentially different. 
of the astrologer Publius Nigidius Figulus 
to this objection was sufficiently apt. He 
directed an opponent of the art to make 
two contiguous marks on a potter’s wheel 
which was revolving rapidly near them. 
When the wheel 
examined, the marks were found to be far 
removed | 
told’ of the Emperor Tiberius which shows 
that astrologers who did business for that 
amiable gentleman had sometimes to think 
quickly. 
Tiberius on any important matter were 
admitted to an interview in an apartment 
situated on a lofty cliff on the island of 
Capri. They reached this place by a nar- 
row path overhanging the sea, accom- 
panied by a gigantic freedman of prodi- 
gious stren ; 
peror had any misgivings as to their trust- 
worthiness, a single blow buried the secret 


counsellor. , , 
‘genuousness in Tiberius with which he 1s 
not generally credited. 


Louis XI. 
astrologer about a certain matter, and had 
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more reasoning, and demanded more con- 
structive 
pseudo-sciences of phrenology and homœo- 
pathy. Even for his own ebjects of super- 
stitious imposture, 
Egyptian would have been unable, with- 
out the assistance of a higher intelligence, 
to produce so refined an instrument as the 
genethliac astrology. 
tellectual gifte of the Greeks to give it the 
precision and finish, and the false lustre 
of a scientific method, which it obtained 
in their hands.” 
understand how clever Greeks, with scien- 
tific bent, might practise astrology by 
reason of the great profit it brought in, 
without permitting themselves to be de- 
ceived by it. 


ingenuity than the modern 


a Chaldean or an 


It required the in- 


It ig not difficult to 


From Greece the art passed into Italy 
In 139 B.c. an edict was 


Twins have prac- 


The reply 


was stopped and 


from one another. A story is 


Those who were brought to 


gth; on‘their return if the em- 


and its victim in the sea.. After the 


astrologer (Thrasyllus) had stated the re- 
sults of his art as it concerned the em- 
peror, the latter asked him whether he had 
calculated how long he himself had to 
live. 
the stars and was seized with an agitation 
which we may readily believe was not 
simulated. He at last declared that the 
present hour was with him critical, per- 
haps fatal. Tiberius embraced him, and 
told him he was right in thinking he was 
in danger, 


Thrasyllus examined the aspect of 


but that he should escape it; 
him thenceforth a confidential 
The story reveals an in- 


and made 


The reply of 
Thrasyllus was hardly as clever as that 
of an astrologer to that interesting ruffian 
The king had consulted the 


received an unpalatable reply which had 


evidently led him to conceive an aversion 


to the soothsayer. Louis thereupon in- 


quired whether the astrologer had deter- — 


mined how long he himself was going to 
live. With a readiness which under such 
critical and embarrassing conditions 1s 
astounding, the savant replied that he 
had some time before cast his own horo- 
scope, and found that he would pre- 
decease his majesty by about a month. It 
is needless to say no harm befell him. 
From Italy and Rome, no doubt also in 
part from; Spain, during itsyoccupation by 
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the Moors (for the Arabians received the 
superstition from the Greeks), the prac- 
' tice of astrology spread all over the con- 
tinent of Europë. In the Middle Ages it 
fairly boomed. Almost every physician 
and man of science in medisval Europe 
was an astrologer. The practice of medi- 
cine and the practice of astrology were 
often, indeed I may say were usually, com- 
bined. Kepler maintained himself by cast- 


ing horoscopes. He says, ‘‘ Nature, which 
has conferred upon every animal the 
designed 
The 
language suggests that he thought it more 


means of subsistence, has 
astrology as an ally of astronomy.”’ 


valuable for the income it brought in than 


for the future it professed to reveal. He 


charged heavy fees, and left at his death a 
considerable sum of money. | 


Tycho Brahe gave much attention to the 
it 
announced there should be born in Finland 
a prince who should lay waste Germany 
and die in 1632. Gustavus Adolphus was 
born in Finland, overran Germany, and 


comet of 1577, and declared that 


died in 1632. 


Henry lI. of France was killed in a 
` tournament by a thrust in the eye through 
the bars of his helmet. It is said that 
Nostradamus predicted this three years 
before it happened. The same French 
astrologer predicted that ‘‘the Christian 
religion would be abolished in France, and 
many of the nobles and clergy put to 
death.” This is regarded as a prediction 
of the French Revolution 242 years before 
the event. Raphael seems to think the 
242 years the surprising element in this 
prophecy. Less credulous people will 
think it explains everything.. One. may 
make almost. any prediction if two cen- 
turies and a half be allowed for .it to 
accomplish itself. -A tale is told of a Per- 
sian minister who promised the Shah that 
he would teach his favourite ass to speak 


within ten years. “In ten years,” .said 


the minister to himself, ‘‘ the Shah, or the 
ass, or I myself may be dead.” Louis's 
prediction was much cleverer because more 


definite: ‘‘ Après moi le déluge.” 


Michael Scott, a mathematician and: 
astrologer of the thirteenth century, pre- 


dicted that the Emperor Frederic: II. 
should die at Florence, which happened. 


The same astrologer predicted that hé him- 


self should die from the fall of a stone. 
Being in church one day at his devotions, 


a stone fell from the roof inflicting a 


morta] wound. 


The following is told of Flamsteed (1646- 
1719), the first Astronomer Royal. An old 
lady had lost valuables and appealed to 
the astronomer to use his observatory to 
discover them. le refused, of course, to 
trouble himself about the matter.; but she 


was very insistent, and approached him 


again and again. At length, wearied to 
death, and. thinking the best way to get 
rid of her was to make a prediction—that. 
would necessarily prove false—and so 


destroy her confidence in him, he made a 


drawing of her house and grounds, drew. 


circles about it, and introduced at ran- 
dom some magic signs. Striking a spot 


(possibly with this eyes shut) in the draw- 


ang, he said: “ Dig there and you will 
find it.” The lady dug in the spot indi- 
cated and did find it. It is said that 
Filamsteed attributed the result to the 
direct action of the devil. The old lady’s 
belief in the value of observatories was 
not diminished. | 7 

The most distinguished astrologer of 
whom England can boast is possibly 
William Lilly, who belonged to the reign 
of Charles I., to the period of the Com- 
monwealth, and to part of the reign of 
Charles IT. It is usually said that he pre- 


— 
L 


dicted the Great Plague and Great Fire of 


London fifteen years before they occurred. 


The true story is as follows: In 1651 
(Charles executed June 30, 1649) Lilly 
published a pamphlet entitled ‘‘ Monarchy 
or no Monarchy in England,’’ and in it 
were given two crude cuts, one suggestive 
of excessive mortality and the other of a 
conflagration, but, significantly, he gave 
no date at which these were to occur. At 
such a time plagues were not uncommon 
and conflagrations were very (possible. 
Besides, he could very easily have subse- 
quently interpreted the first drawing to 
refer to excessive mortality in consequence 
of a great battle, and the second to refer to 
any disaster to London or indeed to Eng- 
land. He cunningly made no comment on 
the drawings, thus leaving himself free in 
his interpretation. a 
In Raphael’s ‘‘ Astrology’’ I find the 
following odd statement: ‘‘In a volume 
of Lilly’s ‘ Astrology,’ purchased at the 
sale of the Duke of Marlborough’s library, 


there is the following curious note: ‘The 


immediate use which Charles I. made of 
£1,000, which was sent to him at Hampton 
Court, was to consult Lilly, the astrologer. 
“I advised him,” says the sage, ‘‘ to 
travel eastward, whereas he travelled west- 
ward, and all the world knows the conse- 

799 Whether any advice would 


quences. 


have been of use to Charles I. is open to 


question. . 

A curious story is related of 
the poet Dryden. It is said that 
on the birth of his son Charles he cast 
his nativity. Some time afterwards he 
stated to his wife that the child had been 
born in an evil hour; for Jupiter, Venus, 
and the Sun were all under the Earth, 
and the lord of his ascendant afflicted 
with a hateful square of Mars and Saturn. 
“ If he lives to arrive at his 8th year,” 
said Dryden, ‘‘he will go near to die a 
very violent death on his very birthday ; 
but if he escape, he will, in his 23rd 
year, be under the same evil direction ; 
and if he should escape that also, the 
33rd or 54th year will, I fear- 
he was interrupted by his wife, who 
could no longer listen to the prediction 
of calamity to her son. The. verification 
of this prophecy is related with much 
circumstantiality. in Ennermoser’s ‘ His- 
tory of Magic.”’ | | | 

I have already referred to the influence 
of astrologers with royal and princely 
people in the Middle Ages.. No portrayal 
of the character of Catherine de Medici 
would be complete that did not introduce 
Ruggieri and his life at Chaumont and at 
Blois. Francis I. and Charles V. were in 
constant consultation with astrologers. 
Astrology is at present practised in India; 
and. the other day a distinguished astro- 
loger died? in New York—I doubt not in 
very comfortable circumstances. There is 
a ‘‘ School of Astrology and Palmistry ”’ 
flourishing at Atlantic City, N.J. There 
is an astrological magazine, called the 
‘ Sphinx,” published—where -do you 
think ?—in Boston. 


Interesting work could be done by those 


who are occupied with literary studies in 
examining the influence of astrology, or 


traces of it, in various directions. I should 


like to’ know to what extent evidences of 
this popular superstition are to be found 
in Shakespeare, and suggest the inquiry 
to students of English literature. Allu- 
sions to it are met with in Milton. Surely 
no one can properly elucidate Schiller’s 


“ Wallenstein’ without some knowledge: 


of astrology. It is quite certain that 
Schiller himself had a considerable 
acquaintance with it; and anyone who 
reads Coleridge’s marvellous translation 


of “Wallenstein ° must see that the 


»” Here! 


translator was by no means unacquainted 
with the details of the superstition. 

The words ‘‘ contemplate,” ‘‘ consider,” 
“jovial,” ‘‘ saturnine,” ‘‘ mercurial,” 
“ ascendency,” ‘‘ disastrous,’’ and the 
phrases, ‘‘his star is in the ascendent,” 
“star of destiny,” are survivals of 
astrology. 

It is the custom for historians to say 
that though astrology and alchemy were | 
false or futile, they were nevertheless of . 
great value in advancing the sciences of 
astronomy and chemistry. This is true of. 
alchemy, but, I think, untrue of astrology. - 
The men who advanced astronomy, even 
if they practised astrology, scarcely be- 
lieved in it. Astronomy is not, like 
chemistry, an experimental science. It 
was. advanced by men seeking to find the 
mechanism of the universe. A knowledge 
of the mechanism of the universe was not 
necessary for the practice of astrology. - 
Indeed, astrology, with its fundamentally 
geocentric conception of the universe, 
probably delayed true astronomical pro- 
gress. 

I have since found that in an article 
on astrology in ‘‘ Knowledge ” (February 
1, 1900) E. Walter Maunder expresses 
the same view. K 

Astrology fell into desuetude gradually,” 
in consequence of the gradual increase 
and diffusion of the rationalistic spirit 
amongst the people. I use the words ,. 
“ rationalistic spirit” not with any theo-. 
logical reference. It is the disposition to 
demand evidence in respect to a theory, 
and the power to estimate evidence. 


‘Astrology always had its opponents; it 


even yet has its advocates. There has- 
been through the centuries a gradual in- 
crease of the former and a gradual de- 
crease of the latter. I have mentioned : 
instances of the alleged fulfilment of 
astrological predictions, not with the view 
of making you think there may after all 
be something in the system, but ex- 
pressly to show you that, however absurd 
a system of forecasting the future may be, 
it will, by mere coincidence, sometimes be, 
fulfilled. Such is the scientific value of 
such fulfilments; they illustrate nothing 
more mygterious than the doctrine of 
probability and the chances ‘of coinci- 
dence. a 
It claimed to be an inductive science, - 
which had not as yet by any means 
reached finality. Its votaries were con- 
tinually making fresh discoveries. - Thus. 
if it were discovered that articles that 
were missed had been stolen on several 
occasions, and that on each occasion the 
heavens presented similar configurations 
in any respect, it was concluded that such 
configuration always indicated theft. The 
observer would doubtless admit he was 
liable to error in his generalisation, but 
yet he claimed to be a conscientious, 
earnest seeker after truth. | 
The absurdity of the system may pos- 
sibly be best illustrated by pointing out 
to what minute details of human and 
animal life and of inanimate nature the. 
influence of the heavenly bodies and of the 
so-called ‘‘ houses’’ extended. The fol- 
lowing is a quotation from Raphael (R. C. 
Smith): ‘‘ Astrologers attribute to the 
sixth house an evil signification: it is. 
the house of sickness, and partly of pri- 
vate enemies. . In horary ques- 
tions it represents different effects, being 
the house not only of sickness, but of ser- 
vants, dependents, uncles, aunts, and all 
kindred by the father’s side; small cattle, 
rabbits, sheep, goats, and hegs; tenants, 
stewards, shepherds, farmers, etc.; all 


questions relating to those subjects are `’ 


judged by the sixth house.”’ 
Again, speaking of/the planet Mars, he 
Says: | AG 


\ 


\ 
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“In the vegetable world he rules all 
such herbs as are hot and dry, or have 
sharp pointed leaves, or that are red, and 
-usually in barren high stony places, as 
the thistle, brambles, briars, nettles, 
onions, lingwort, radish, mustard seed, 
ginger, pepper, garlick,. hemlock, hore- 
hound, tamarinds, etc. 7 

‘“ In the mineral world he governs blood- 
stone, lodestone, jasper, touchstone, 
asbestos, amethyst, and adamant; also 
iron, steel, arsenic, antimony, brimstone, 
and pungent minerals, of a fiery or in- 
flammable nature.” 

The curious, extraordinary, and in- 
, credible differentiation of the subject will 
be still further shown in the exposition 
of the system, as a practical method of 
prognostication, with which I now pro- 
ceed to deal : 

__ [Professor Baker here explained with 
some detail the system of astrology, and 
the method of casting horoscopes. . He 
also exhibited drawings of horoscopes that 
had been cast by astrologers—that of the 
Duke of Wellington, one in answer to the 
inquiry ‘‘ whether a lady should marry a 

. certain gentleman,” one respecting the 
“stealing of some fish,” etc. He pointed 
out how the horoscope, while admitting 
various interpretations, was usually read 
so as to fall in with the conclusions of 
common sense, conclusions that could be 
reached without the intervention. of 
astrology. ] 

Recently I was approached by an 
acquaintance who wished me to cast the 
«horoscope of Prohibition, to which he was 
-strongly opposed. I drew the houses and 
placed the constellations and planets. I 
found Aquarius, the water-bearer, on the 
cusp of the first house, i.e., was in the 
ascendent, which was: sufficiently dis- 
couraging. Now, Aquarius is the House 
of Saturn, and Saturn, the most malefic 
‘of planets, was therefore the lord of the 
ascendent, which was another blow. 

Now, I said, you, being the questioner, 
are represented by Saturn. But, I said, 
Prohibition being quite unknown to the 
old astrologers, we must rank it under 
some more general head which is referred 
‘to by them. What, I said, do you say 
to classifying it amongst Pestilences? To 
this he eagerly agreed. Pestilences belong 
‘to the sixth house, and in the sixth house 
I find Mars, which, therefore, represents 
the qussited (Prohibition); and Mars 
proua over all dry and arid regions. 

hile Jupiter, who might be supposed to 
‘favour a reasonable degree of cunviviality, 
is in the evil quartile or square (90°) to 
‘Mars, and therefore the universal drought 
is aggravated. ‘‘ Enough, enough!” 

‘cried my inquirer, “‘ ‘even the stars in. 
their courses fight against.us’ (Judges v. 
20); I must wait for the interregnum, and 
“stock up.’ ” 

Zadkiel, in 1834, cast the horoscope of 
astrology itself, asking the question, 
“ What shall be its future?” ; and pre- 


dicts that about 1856 the science would] h 


rise rapidly in public estimation, and be 
publicly studied in colleges. It is unfor- 
tunate that he had not substituted the 
present time for 1856; it might then be 
claimed that I was verifying his predic- 
tion. I have no doubt that people may 
be found who will charge that there is a 
danger of subjects as little usefu] as astro- 
logv being studied in our colleges. 

You ask the question, Can any use be 
made of astrology to-day? Of course, 
the answer will depend on the defi- 
mtion of utility. You all know 
how the horseshoe is considered the 
emblem of good luck; and how, em- 
bellished and decorated, it hangs in many 

ouses. I wonder it has not occurred to 
the skilful decorators to use lucky horo- 
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scopes for the same purpose. Surely 
nothing would ‘so aptly lend itself: to 
needlework. The signs for the planets 
and constellations are picturesque and 
mysterious-looking ; an artistic fancy could 
decorate the empty spaces in the houses 
with infinite variety; and the colouring 
could be made gorgeous and be strictly 
astrological. _ Listen to the following: 
h gives black, 2f a colour mixed with red 
and green, & red or-iron colour, © yellow 
or yellow purple, 2 white or purple, % sky 
colour or blueish, ( a colour spotted with 


| white and other mixed colours, ¥ white 


mixed with red, § white mixed with lemon, 
u white mixed with red, æ green or russet, 
etc. Fancy how such articles would sell at 
a bazaar, I- am sure I have seen articles 
less attractive and not more useful for sale 
at bazaars. At fairs in Germany people 
can still buy their horoscopes. 

Has astrology any other utility? Pos- 
sibly. As a profession it has much to re- 
commend it. It is easy; quasi-gentle- 
manly in that it is quasi-scientific ; I con- 
jecture very remunerative ; not at present 
crowded; and in the credulity of the 
public there is a harvest ready for the 
reapers. Unfortunately, it is against the 
law, ab least in British dominions. I. 
think, however,. the greater license en- 
joyed in the American Republic tolerates 
it. Some skill in computation, along with 


an elementary course in astronomy, would 


prepare for the study of the ancient art. 
It is a question whether an elementary or 
eveh an advance course in ethics would 
stay the practitioner against the abuse of 
his opportunities. ; 
— e 6 e0 


THE ELECTRICAL EQUIPMENT OF 
THE BUILDING,* 
By C. S. Demarnz, A.M.I.E.E. 


The electrical equipment of the building 
is so large a subject that this paper must 
deal with the matter in general rather 
than in detail, endeavouring to stress 
those points which are of interest to the 
architect rather than the electro-technical 
points which interest the electrical en- 


gineer. I assume the house to be in the 
hands of the architect, and in course of 
erection, the owner wishing to get mazi- 


mum comfort electrically. at reasonable |. 


cost. Reasonable cost is emphasised be- 
cause later there is reference to the “ mini- 


mum cost” job; and when the architect |: 3 eres 
capacity of lighting circuits, and has 
issued regulations which the fire under- 
writers and supply 
adopted in principle. 


has this subject under discussion with the 
client, it is suggested that the following 
points be taken into consideration, viz. : 
good planning, good material and work- 
manship, and effective finish in fittings. 

The planning of the average small house 
is so obvious that I only mention the fol- 
lowing points, which are, unfortunately, 
too often neglected. : 

That the client thoroughly under- 
stands which way doors are to 
ung, so that switch wires are not put 
behind doors. That in the rooms the fur- 
niture positions are set out so that the 
all-important bedside switch (as an 
example) can be placed correctly. That 
one light point over the dressing-table is 
ample as a rule for the general bedroom 
lighting. This one light should always 
be two-way, switched door to bed. A light 
plug and switch at the bedside for a port- 
able light has now got past the luxury 
stage, and is almost a necessity in any 
well-equipped house. As to switches, 
4 ft. 6 in. above floor is the usual height, 
except at bedsides, where 3 ft. 3 in. is 
about the most convenient height. It is a 
convenience to two-way switch the main 


* A paper read before the Royal Victorian Institute 
of Architects, from the “Journal ” of the R.V.I.A. 
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hall light from the front door to the 
main bedroom, and to three-way switch it to 
the back is sometimes a convenience,’ whilst 
it should be stated that there is no diffi- 
culty in wiring a light so that it can be 
switched on‘or off from any number of 
points. Of course, space for the meter 
and, switchboard should be provided, and 
if it is intended to use any power, even 
for an iron, it pays in the long run to 
instal a special power circult. _ 
Following the mains into the house from 
the street, for the usual small house a two- 


wire service is all that is necessary, an 


three-wird service is only required where 
the wastage or consumption of all the 
points exceed 3,000 watts, which is equal | 
to, say, one hundred 25 c.p. metal a- - 
ment lamps, or three power points or the 
equivalent. A power point is rated at 
1,000 watts, which is again equal to, say, 
eight 100 c.p. metal filament lamps. The 
supply authority will usually service a 
distancé of 60 ft. from the mains free of 
charge, all poles on private ground being, 
of course, property of the owner of the 
land, and are to be paid for as euch. . 
Mains should be kept as high as possible 
—18 ft. is the minimum (Regulation) 
height in the street—and away from the 
front of the house, if possible, and never 
across and within reach of windows or 
balconies. The first devices that the mains 
run to are the supply authorities’ cut-outs. 
These cut-outs, or fuses, are usually in a 
cast-iron box, and in the event of a dead 
short circuit on the mains: in ‘the. house, 
the cut-out will operate and not cause the 
fuses on the mains in the street to blow, _ 
thus possibly cutting a whole street out. 
By cutting. off the supply it also protects 
the. mains leading to. the consumers’ 
switchboard. The supply authorities state 
they ‘will decide the most suitable position 
for cut-outs, but I would advise those con- 
cerned to watch this point, and insist on 
the service going as far as possible in the 
best position from the client’s. point of 
view. 

It is from here that the owner becomes 
responsible for the installation. Mains — 
are run in screwed conduit from this point 
to the main switchboard, where they are 
divided into circuits through fuses, each 
circuit being protected by a fuse on each 
side. : 

The Institute of Electrical Engineers, 
London, has found (as the result of ex- 


peu) that for pressures such as we 


ave in use three amperes is the safe 


authorities have. 
To increase the . 
ultimate capacity of circuits to five amps. | 
for light would not, in my opinion, mean 
any extra risk, and would cheapen the 
cost of installation. - 

As a protection against fire and damage, 
all wiring, no matter how short a length, | 


be| has to be protected by a fuse that will 


“blow” long before the fusing point of 
the wire is reached. From each pair of 
fuses circuits are run direct to points, and 
not more than 10 points are allowed on a 
circuit. It is generally advisable to keep. 
the number of points per circuit below the . 
so that if extra lights are re- 
quired at any time, they can be “ looped. 
in ” to existing circuits rather than having 
to run a pair of mains back to the board, 
necessitating an additional pair of fuses. 
A “point” (the most abused term elec- 


trically) does not necessarily mean one 


light. A point is where circuit mains are 
looped into a ceiling rose or other recep- 
tacle, and from which a light or lights 
may be taken, and has no reference what- 
ever to the switch., It is the commonest 
thing to) hear. wiring quoted(at so much 
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snap switches. There is no wiring down 
walls. Ceiling snap switches require a lot 
of understanding. 7 
Passing from the suburban to the city 
building, Mr. Demaine suggested an out- - 
line of the requirements for a city build- 
ing which was to be used for offices. He- 
assumed electric light was to be provided, 
power for radiators and fans, a lift and 


per point. A far better term is ‘‘ per out-|on entering into private practice was to 
let,” an outlet meaning terminal mains | have the switch sunk into the block. As 
for light or switch. Thus a light con-|far as I have been able to learn, this 
trolled by three-way switching would obvious thing had never been done pre- 
consist of four outlets (one light and three viously, though it is now becoming 
switches), while an ordinary light and wall | standard practice. | 
switch would be two outlets.’ Sinking the switch flush into the wall 

‘The actual wiring is done in quite al and covering it with a flush plate is an 
different way to the obvious, which is to|old-established practice, and for first-class 


run a pair of mains to each light and 
switch, and “tee off.” Actually the 
outlets on. the circuit are ‘‘looped in.” 
(See diagram.) 3 

As to the method of doing this work, 
_ and the proper materials to use, the 
objects to achieve are safety on the job 
and reliability. By safety is meant pro- 
tection against shock and fire, and if 
these results are achieved, and the 
job is properly connected, it should be 
reliable. Much of the difficulty that has 
existed in the past regarding faulty mate- 
rials has now been obviated. For in- 
stance, all wire made or imported into 
Australia has to be up to a proper stan- 
dard, and one can be reasonably sure 
that (provided the installation is not 


work this is frequently asked for. I would 
ask you, however, to consider this practice 
before advocating it.- It means a hole in 
the wall, and leads sometimes to diff- 
culties, in so far as the plaster cracks, and. 
it is difficult always to make the switch 
operate smoothly. Again, may I ask, 
does brass or copper direct on plaster look 
a finished job? I am of opinion that it 
does not. Is metal in any other instance 
placed direct on plaster?: If you consider 
this, you will, I think, see that any other 
metal fixing or ornament is always 
mounted on wood. Why not allow 
switches to be fixed on a neat block? It 
usually makes a ‘better job. 

I do not propose to touch on light or 


a vacuum cleaning outfit, telephones, and 
a little-known, but important, device— 
the electrical fire detector. 

The service is brought into the build- 
ing underground in lead-covered cables. 


main entrance, or some approved and 
easily accessible position, to entirely cut 
off the electricity in the event of fire. 

tions call for this, but provision is 
not, as a rule, made for it in the building, 
nor are holes usually left in the walls for 
the service. These points should be con- 
sidered in planning. The general policy, 
where a building is “let” out, is to have 
separate meters for each tenant. This 
means chaos sooner or later in the wiring, 
and it is far better for the building and 


A main switch should be provided at the - 


fittings in this paper. Illumination is a 


the tenants, and is not only better, but 
pays tenant and landlord, if lighting is 
provided in the rent. The cost of the 
installation is anything, I should say, 
from 15 per cent. to 25 per cent. less, and 
that miscellaneous, untidy, and constant 
source of trouble, that hideous collection 
of cut-outs, meters, and other gear, which 
is a disgrace to so many a city building, 
is practically done away with. Take an 
example: Assume a building with several 
floors, and on each floor ten rooms 
arranged for letting as separate offices or 
suites. If these offices are wired on the 
old system (separate meters for each 
tenant) there are ten light meters, and 
the meter rent is 6d. per meter per month, 
i.e., 58. per month per floor, £5 per 
annum. Now, what is the cost of the elec- 
tricity consumed? Assume, for the sake 
of argument, each office has one 50-watt 
lamp, and assume such a lamp burns on 
an average two hours per day, five days © 
per week winter and. summer—a liberal 
allowance.’ Then the current consumed 
per lamp is 26 units per annum, which at 
44d. per unit equals 9s. 24d. each office, 
the total for ten offices being £4 12s. 1d. 
for current. This, plus meter rent per 
floor, equals £7 12s. 1d. Thus the land-. 
lord, by doing away with tenants’ meters, 
could charge as lighting rent, say, £6 per 
annum for the ten offices, and make a 
profit of £1 7s. 11d., which would help to 
pay for corridor lighting. The tenants 
would get their light cheaper, viz., for £6, 
as against £7 12s. 1d. by separate meter, 
and they would avoid all the little troubles 
that arise as to whether each one 1s pay-- 
ing for his own or his neighbour’s light ; 
and also that petty little trouble—the 
monthly account. On technical grounds it 
is advisable to abolish tenants’ meters, 
because if each office is separately wired 
back to meter it means in this instance 
ten circuits each in separate conduit, 
with its own pair of mains, fuses, etc., as 
against two circuits. Only one meter is 
necessary, and only one account is ren- 
dered per month (that for the building), - 
instead of ten tenants per floor. Main- 
tenance on wiring is less, and a big saving 
is effected by the supply authority :— 
(a) In capital cost of meter, etc.; (b) in 
maintenance, checking of meters, etc. ; 
and (c) in book-keeping ; thus tending to 
decrease the cost of supply. Urgent con- 
sideration of this proposal cannot be too 
strong. both on commercial and technical 
grounds. Summarised, it means at least 
15 per cent. to 25 per cent. reduction in 
the first cost of wiring, greater satisfac- 
tion and cheaper light to tenants, profit 
to landlord, and reduced maintenance. It 
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ELECTRICAL EQUIPMENT , 
GENERAL DIAGRAM OF LOOPING-IN ‘SYSTEM 
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subject in itself. The application of the 
light should be in keeping with the rooms 
to be furnished, remembering always that 
the light is there to see by. _ 

[At this stage electri bells may be 
mentioned. The proper bell installation 
consists of wires (electric light wires are 
best) in conduit down walls, and pro- 
tected in ceilings. Batteries, if used, 
should be placed in an easily accessible 
position and in a dry place. The oscil- 
lating indicator should be used in prefer- 
ence to the shutter drop. A comparatively 
new device is the bell transformer. This 
is used in place of the battery, but is only 
applicable where alternating current is 
available, and in view of the fact that the 
supply of electricity. is not infrequently 
cut off in the suburbs in the daytime (thus 
putting the bells out of operation) this. 
system is sometimes condemned. ] 

As to ‘‘ minimum cost ” job, mentioned 
at outset of this paper. The way to wire 
the cottage reliably and at minimum cost 
is undoubtedly with what is known as the 
‘* Henley,” or some other similar system. 
The Soldiers’ Homes in New South Wales 
are being done on this system—average 
number of lights seven per house, average 
blocks and switch blocks is, of course, ; cost £10. For this system flexible metal- 
essential, as any loose work means ulti- j covered cables are used without other pro- 
mate fault on the installation. In fixing} tection. The mains are serviced in the 
switches, the old practice was to fix them ! usual way, but from: the switchboard sub- 
on the block, but one of my first moves mains are run to ceiling roses and ceiling 


perished) the wire is good. Conduit, if 
used, is preferably better solid drawn, 
and ‘screwed joints make the best job. 
Proper continuity fittings are O.K. only 
if good continuity is effected—i.e., when 
good electrical connection is obtained at 
the joints of the conduit. As to switches, 
use some well-known make, but never 
use any that have been dipped for oxi- 
dising. Al switch parts to be finished 
should be removed from the porcelain. 
Flexibles are the cause of more trouble 
-than is realised. They are used much too 
generally, and a lot of soft rubber and 
paper insulated stuff has been on the 
market, ‘and should be avoided. Sockets 
are of two main types, the ‘‘ Bayonet”’ 
and ‘“‘ Edison Screw.” The ‘Bayonet’ 
is unfortunately the standard socket in 
this country. Why, it is hard to say, be- 
cause wherever a socket is called upon to 
carry any substantial current the “ E.S.” 
has to be used by Regulation. Fuses are 
more important than is generally recog- 
nised. A fuse holder should be re- 
movable for safe and satisfactory renewal, 
and only too many on the market are 
liable to fail if called upon to operate. 
Proper fixing for all conduit and ceiling 


— 
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. _ and can be clamped in any position by 
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alsó tends to decrease costs of supply, and 
abolishes ugly equipments. 

The same principle applies to power. 
Great care, however, wants to be taken in 
applying the principle, particularly to 
residential flats. The advisability of 
.gplitting up the current into corridor, 
caretaker, and tenant accounts, both for 
light and for pewer, requires considera- 
tion. 

-—— 0 O 


A SIMPLE FORM OF POINTOLITE 
LAMP FOR USE WITH THE 
MICROSCOPE. 


l This lamp is mounted in a metal cover, 
‘which is supported on 9 strong fitting 
which slides up and down an upright rod, 


means of a screw. It can also be rotated 
around this rod and clamped. The rod is 
carried on a heavy base. The lamp used 
is the 30-candle power Paintolite which is 
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Ce) 
supplied with a resistance which can be 
made suitable for any direct current. 

The illumination given is of a very 
concentrated form, as the source of illu- 
mination is a small incandescent ball, so 


that the whole of the light is concentrated 
into a very small area, which renders it 


the most satisfactory Jamp which is made 


for microscope work. The lamp is sup- 
plied with a length of flex and plug to 
fit an ordinary lamp-holder, and can be 
used on a lighting circuit. 

_ The lamp is made by Messrs. R. and 
J. Beck, Ltd., of 68, Cornhill, E.C.3, in 
response to a suggestion by ‘‘ Country 
Solicitor ’’ in letter 195, on page 211 of 
our issue of Nov. 25 last, and we think 
admirably meets the want indicated by 
our correspondent’s appeal to the firm who 
have done such good work in the produc- 
tion of inexpensive microscopes and micro- 
scopical apparatus. 
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The lectures founded by Sir Thomas 
Gresham will be read to the public free at 
Gresham College, Basinghall Street, at 
6 p.m. on the following days :—Physic (Sir 
Robert Armstrong-Jones), January 17, 18, 
19, and 20; Astronomy (Mr. A. R. Hinks, 
F.R.S.), January 24, 25, 26, and 27; Divinity 
(the Rev. Dr. W. H. Thompson), January 51, 
February 1, 2, and 3; Music (Sir Frederick 
Bridge), February 7. 8. 9, 10; Geometry 
(Mr. W. H. Wagstaff), February 14. 15, 16, 
and 17: Law (Dr. Blake Odgers. K.C.), Feb- 
ruary 21. 22, 23, and 24; and Rhetoric (Dr. 
pota Wem), February 28 and March 1, 

, and 3. 


‘| from a sanguine estimate of the prospects 


SCIENTIFIC NEWS. 


“ Discovery ’? (London: John Murray, 
1s.) begins the New Year with an excel- 
lent issue. Ma. E. N. Fallaize has an 
interesting article on “The Rhodesian 
Skull and the Antiquity of Man,” and 
there are others on ‘‘ Helicopter Flying 
Machines,” by ‘“‘Rafex”; “New Light 


on the Silver Age of Hellas,” by J. U.` 


Powell; ‘‘The Problem of Graft Hy- 
brids,” by Prof. F. E. Weiss ; ‘‘ Irrational 
Fears,” by F. A. Hampton ; ‘“‘ Primitive 
Architectural Canons,” by Arthur Bowes ; 
and ‘“ An Eighteenth Century Character,” 
by Rowlands Caldicott. The ‘‘ Notes” 
and Reviews are as good as usual. 


A joint meeting of the Royal Geo- 
graphical Society and Alpine Club in 
‘London last week heard reports from 
members of the Mount Everest Expedi- 
tion, four of whom were present.—Sir F. 


< 


Younghusband, who presided, said the 
expedition had achieved the object it 
aimed at this year—namely, to discover 
the most practicable way to the summit, 
The effort to reach the summit was Te- 
served for next year’s expedition. Mr. 
Mallory, one of the returned explorers, 
said they had had not a single convincing 
argument to solve the question as ‘to 
whether or not it was humanly possible 
to reach the summit. He was very far 


of success. 

Dr. J. Pirie, of Harbury, Leamington, 
is urgently appealing for live snakes 
(cobra di cappello and exchies coronata) 
for preparation of anti-tuberculosis 
serum. Interviewed recently, the doctor 
said he desired the snakes to send'to Dr. 
F. Mehnarto, a German medical man now 
in Berlin, who, when in South Africa as 
assistant ta Professor Koch, discovered 
by experimenting on animals a serum 
which in many cases is a complete cure 
for tuberculosis if injected in the early 
stages. It combines the serum of warm- 
blooded animals refractory to the disease, 
with certain reptilian sera, and this is 
the seoret of the cure. ‘‘It is the best 
remedy we know at present for consump- 
tion,” said Dr. Pirie. 


The Physical Society and Optical 
Society’s annual exhibition is to be held 
on January 4 and 5 at the Imperial Col- 
lege of Science, South Kensington. Mr. 
A. A. Campbell Swinton will give a 
lecture on “The Johnsen-Rahbek Elec- 


|trostatic Telephone and its Predecessors,” 
and Mr. F. Harrison Glew will give a 
lecture on ‘‘ Radium: its Application in 
Peace and War.” 
How the life of one of the girl Siamese 
twins was saved by her being severed 
from her sister, who was on the point of 
dying, was described by Dr. Lefiliatre at 
the last sitting of the French Academy of 
Medicine. When the twins were three 
months old they were taken ill with an 
infectious disease. A turn for the worse 
was noted in one of the girls—Madeline— 
and an operation was resorted to. It 
was extremely difficult, as the viscera were 
intermingled. Madeline died three days 
after the operation, but her sister, 
Suzanne, is now a healthy girl of eight. 


It is announced that the Ninth Phila- 
telic Congress of Great Britain will be 
held at Bath on June 20, 1922, and three 
following days. The meeting will be in 
connection with the Bath and the Clifton 
and Bristol Philatelic Societies. Mr. B. 
D. Pope, President of the Bath Society, 
has been appointed as chairman, and Mr. 
J. H. Reynalds, President of the Clifton 
and Bristol Society, as vice-chairman. 


At the annual meeting of the East of 
Scotland section of the Institute of 
Chemistry of Great Britain and Ireland, 
held in the New Oafé, Edinburgh, last 
week, Dr. L. Dobbin, the Chairman, read 
a paper on ‘‘Some Famous Edinburgh 
Chemists of the 18th and 19th Cen- 
turies,” referring at some length to 
Joseph Black, Professor of Chemistry and 
Medicine, 1766-1799, who, in the course 
of a research on magnesia alba, dis- 
covered carbon dioxide. Black might be 
regarded, he said, as the pioneer in the 
use.of the balance for following quanti- 
tatively the progress of chemical re- 
actions. Daniel Rutherford, a relative of 
Sir Walter Scott, was generally regarded 
as the discoverer of nitrogen; and Hope, 
who succeeded Black, was the first to 
recognise the individuality of strontium. 
Dr. Gregory, whose name was. perpetu- 
| ated in the well-known medicinal powder, 
was Professor of Chemistry after Hope, 
and was succeeded by Dr. Lyon Playfair, 
afterwards Lord Playfair, who, before his 
appointment in,1858, had carried out 1m- 
portant investigations on the composition 
of blast-furnace gases. Among well-known 
graduates of Edinburgh might be men- 
tioned Frederick Guthrie, the discoverer 
of “ mustard gas,” and Sir James Dewar, 
the inventor of the vacuum or ‘‘Ther- . 
mos’’ flasks so much in use to-day. 


“The Practical. Electrician’s Pocket 


{Book and Diary for 1922” (S. Rentell 


and Co., Ltd., 36-39, Maiden . Lane, 
W.C., 3s. net), in spite of-its having been 
thoroughly revised and brought as up to 
date as is possible, appears well up to 
schedule time. In addition to general 
thorough revision, several chapters have 
been re-written and new chapters added, 
with the result’ that the editorial pages 
have been increased in number by about 
forty, but by the use of superior thin 
paper the publication is not increased in 
bulk. Among the new chapters we note 
one on the Motor-Converter, oné on 
Current Limiters, one on the Use and 
Maintenance of Electric Railways Sig 
nalling Apparatus, and one on the Care 
and Upkeep of Ignition, Lighting and 
Self-starting Sets for Motor Vehicles, the 
two latter being especially welcome. 
Coming to the chapters which have been 
re-written, mention must be made of 
those on small isolated electric, plants, 
steam turbines, Diesel engines, mercury 
vapour rectifiers (and also the Tungar 
rectifier for garage charging of accumu- 
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lators), portable electric tools, electricity | I would direct particular attention to this | fame served to keep the size of the illumin- 
in coal mines, cable standards, switch- |table as revealing a peculiar correlation | ant within bounds. d but 
boards, wiring systems, the control of j|between the Outer and the Inner Planets in| This subject had long puzzle Te hae 
lighting circuits heating and cooking. | the element of mass. 7 since trying the above eu have 
Ranao and welding; Ne oie in ies The table begins and ends with the figure 1, | come to the conclusion that there is no 
section of the electrical business an TE e Or tia ma ol Macary and 
ford do be without thie “Wid. {uUpiter respectively as unity. Let us follow 
ane e without this three shillings’ | the frst column downwards, and, at the same 
worth. . time, pass towards the left from the end of 
In a debate on ‘Measuring Mental|the last column. | 
Ability,” held at the London Day Train- |. From the first column: we see that the value 
ing College last week, Dr. Ballard, P.B.,}0f the mass of Mars, in relation to Mercury’s 
arguing the failure of phrenology as a| mass as 1, is 3.23, while the penultimate 
history and a science, said it had nò place | °lumn shows that the mass of Jupiter, in 
in any University. Neither was it taught relation to Saturn’s mass as 1, has the com- 
in the schools, and it was banned by the paray i A yane se aG , idee at 
medical profession. In.1846 there was to Me ee e be OBL. Di aa 
started in Edinburgh a Phrenological | PAA ae Pilea peat 
Soci bering 600. , l cal | leftward movement shows the combined mass 
Society, numbering 600 members, including | of Saturn and Jupiter, in relation to Neptune’s 
many medical men, and also a smaller 


A Am mass as l, to be 253.96 (being 5.52 + 18.44). 
one in London, consisting of about 100 | The next step shows that the Earth’s mass is 
members, In the middle of the nineteenth 


| 29.99 times that of Mercury, and the next left- 
century, added Dr. Ballard, various dis- | ward column shows that the combined mass of 
coveries were made by eminent scientists 


Neptune, Saturn, and Jupiter, in relation to 
about parts of the brain, consequently |the mass of Uranus as 1, is 29.55 (being 
: eq y 
science and phrenology came to a parting | 1-18 + 6.53 + 21.84). : 
of'the ways.. One f ` m4 | _ As we now pass, in the first column, from 
ne ways.. One famous scientist had the Inner Pl the O Planets. and 
specialised in the measuring of criminal i j aa ee me $ mee ae 3 sake 
heads, and he had tried to discover a om ° ard movemen: e columns 
hethe ee eaded by the names of the Outer Planets to 
wether any special measurements could those bearing the names of the Inner Planets, 
7 used to prove a criminal head, After | a change occurs. We have hitherto found 
‘ong and patient research, the brilliant that: the combination of masses in the left- 
idea suddenly occurred to him of proving | wand movement has increased by 1 with 
their worth by comparing criminal heads | each step of progress, our last step involving 
with the heads of the students of Oxford | the combination, of the mass of three planets. 
University. He did, with the result that | The combination .required is now again 3, 
equally careful measuring of the heads 


and thereafter it lessens by 1 as we proceed. 
of the students in Oxford showed no dif-| The mass of Uranus jn relation to Mercury's 
ference between the inmates of his 


mass as 1 = shown by the first column: to be of it at 4.10. But the sections are not physi 
è , e 3 1 ; 3 o th ” aa : 
Majesty’s prison and the students, An |%7:27 Piedra ac of Tapiter Saturn, | cally the same—they are distinct poraous 
experiment on the heads of the Cam- and Neptune in relation to the Earth’s mass| Of gne continuous thing. 4 7 
bridge students was then tried, with the |as unity to be 430.90 (being 17.26.. 95.27 +]. You will, I think, agree that most, if not 
result that more difference was discovered 518.37). The mass of Neptune is 517.76 times | all, Phenomena can be expressed in terms 
between the Cambridge and Oxford type | that of Mercury, while the combined mass of | Of this concept, and, if it is pushed to its logi- 
of head than between those of the Cam- Saturn and Jupiter is’ 506.12 times that of | œl conclusion, there is left neither real time 
bridge students and those of the criminals, | Venus (being 116.57 + 389.65), The mass of | nor Teal motion, but only the motion of our 
ye OOK. =. | Saturn is 2857.14 times that of Mercury, while | Conscious perception travelling along an im- 
LETTE the mass of Jupiter has the suatewhat similar movable, unchanging, 4-dimensional universe. 
RS TO THE EDITOR, value of 2956.01'in relation to that of Mars I realise that the space-time continuum now 
| . angen as 1. 
CORRELATION IN MASS OF THE OUTER| The table seams to prove correlation in mass, 
oe AND INNER PLANETS, the comparatively slight divergences being 
[255.}--The Teciprocals of the mass of the] sufficiently accounted for by the measure of 
various major planets in relation to the Sun uncertainty which attaches to the determina- 
—that is tọ say, ‘the number by which each | 
planet’s mass has to be multiplied to e 
the Sun’s mass—are given by the late Pr 
fessor Simon Newcomb es follows:— 
Moy -- %10,000,000 Uranus... 22,869 


tions of mass. 
Perhaps the most remarkable fact revealed 
nn 8,093,500 Neptune... 19'814 
Venus...... - 8,000 Gatien a. 8,500 


‘by the table is the outstanding importance A : 
of the little planet Mercury, which is shown saa ie a ea eee aai 
as having; among the Inner Planets, the rela-| said to have right angles) to the other three 
tive position of Jupiter among the Outer] dimensions? Or is üt, in itself and apart from 
Earth "338480 Jen Planets. dn fact the masses of the Inner an observer, of a different nature? 
: sssece | BFW 48J . Jupiter .. 1,047.35 | Planets appear to be in relation, and; in pro- (ii.) How ‘can the idea “the object moves,” 
By dividing 1 by each of these amounts we | portion, to the reciprocals of mass of the contained in -the statement quoted, be de- 
find the relative value of the actual mass of | Outer Planets, and vice versd. fined without employing in the definition 
each of the planets to be as follows :— This table seems completely to overthrow | some kind of time apart from the time that 
Mercury. . - f.000,000,100 Uranus.. ..000,043,727 | the old and worn-out dictum that the planets | is regarded as the fourth dimension? 
Mars .... .000,000,828 Neptune. .000,051,776] Were originally formed through the “‘fortui- R. E. G. 
Venus.... .000,002,451 Saturn.. 000,285,714 a 
Earth .... .000,002,999 Jupiter.. 000,954,791 
Thus, if the mass of Mercury be taken as 1 
the mass of«Mars would be 3.23, that of Venus 
24.51, and similarly for the other planets. 


tous concourse of atoms.” 
Fredk. A. Black. 
Inverness, December 19, 1921. 

We can now readily determine the asses 
of the individual planets relative to the. mass: 
of each of them as 1. In this way we get the 

relative masses as follows :— | 

Namerol TEE ae Ch 

planets. _———Relati a 
Mercury ğ Mars aa aa 


make it the only or even in every case the 
best means of obtaining the “ critical me 0,” 
l J. Reid. 

5, Huntingdon Road, Dumfries. 


MODERN EXPERIMENTAL 
' PHILOSOPHY. 

[257.]—I am very grateful to Mr. Sellers 
for his letter. I assure him that I am serious, 
although my questions were put in a form 
which, I fear, seemed frivolous. os 

He has put an unerring finger on my diffi- 
culty. His statement that ‘a stationary 
object moves along the time axis of the par- 
ticular frame of reference ’’ shows me clearly 
that the modern space-time continuum is 
not i development of the concept I had in 
‘min 

May I continue to use the word “ thing’? 
“ Object” always seems to me to contain 
the idea of an observer, and, therefore, to 
be relative; “thing ” is absolute. Does the 
quoted statement mean that a thing really 
moves along the time-axis? If so, it appears 
to follow that when we perceive the thing 
at 4.10 p.m. it is physically the same entire 
entity as the thing we perceived at 4.0 p.m. 
That is, the atoms, etc., of which it is com- 
posed are bodies of finite dimensions that 


ing to the concept I have in mind, the thin 
‘18 @ continuous, immovable, 4-dimensio 
entity: we perceive an instantaneous 3- 
diménsional ‘section’ of it at 4.0 p.m., and 
we: perceive another instantaneous ‘‘ section ” 


do not want to waste your space or Mr. 

Sellers’ ‘time, I should be very grateful if 

he would advise me what books to read. 

(Minkowski?) os 
But, first, may I ask him the following 

l questions upon his letter? | 

a: {i.) Is “time” or “ duration” a dimension 


THE NEXT BEST THING TO CEN- 
' TRAL HEATING. | 
=. CRITICAL ILLUMINATION. [258.]—The few simple contrivances. de- 
[256.]—I think Mr. Millar strikes the solu- 
tion of the problem he puts forward in 
his letter (237) when he says: “It may be 
that the extra light given by the edge of 
the flame is the cause of the better defini- 
tion.” 


a house warm. The first requisite is a_gas 


usually kept going.. Such gas points to be 


= 1. =1. = =1. Recently I made some simple experiments] the Kern radiator type, and with small angle 
Me AO st 08 055 fon this subject and found thet if the illu-| flue pipe, there is the option of using coal 
Venus...... 24.51 7.59 1.00 317 | mination was of the same intensity when|or gas, as the gas stove can be attached or 
Earth., 29.99 9.28 1,22 1.00 using the flat of the flame as when using/removed in an instant. To get maximum 
Uranus 437.27 135.38 17.84 14.58 the edge, and the image of the flame pre-| heating effect from gas stoves the register 


vented from spreading beyond the visualjin chimney should be nearly closed, or hood. 
field, there was absolutely no- difference in 
the quality of the image, even when diffi- 
cult tests were employed. 

The balancing of the intensity of the light 


' Neptune .. 517-76 160.30 2112 17.26 
Saturn .... 2857.14 884.56 Prey 95.27 
Jupiter .... 9547.91 2956.01 389.55} 318.37 


Srann Neptune Saturn J upiter 
= L. = L . = l. 
: oron sa ` 0023 -0019 -00035 .000105 


products of combustion to escape. They will 
with a very small opening. There is not 
the surplus heat from gas as with coal. 


vona a. EAN A Ta oana was done by supplying the lamp flame with| With a large opening not only the products ; 
Barth ,.. .0886 0573 = 01050 .003141/ a small quantity of oxygen when using the|of combustion but the warmed air of the 
Neen Soe “on aa eat nee flat, and cutting off this supply when using] room goes up. ase ; | 
aturn .... siaal 5.59 1'00 2 ? |the edge. A piece of blackened sheet-brass} The next item on the list is a gas-lighter 
Jupiter.... 21.84 18.44) 3.34 1.00 with a small aperture placed in front of) the for starting coal.fires. A most efficient one 


have moved bodily forward-in time. Accord- 


referred to is something different, and, as I. 


scribed below will he found to save e lot : 
of the time and labour expended in keeping: ; 


supply near the hearths where coal fires are 


inherent quality in a flame edge which would . 


= 


fitted with tap and nozzle. Now, if one or - 
more gas stoves are procured, preferable of - 


pushed partly in, sufficient to allow only the - 


` dows, is the. best. 


Pages ot. ge EL ear ayy ae Pye ay eh 
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for suitable strength and not encr 
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can be made in less than half-an-hour at tho 
cost of about one shilling. Take the mixing 
chamber of un upright incandescent gas 
burner—that is the burner without the 
chimney gallery—solder on its shoulder 12 
ins. of łin tube, outside measurement: 
Brass-covered iron tube, as used in shop win- 
, Screw! a nozzle in the 
burner, and the lighter is complete. The 
flame wants adjusting for its purpose. Un- 
ecrew the gas nipple, make the air inlets as 
large as possible, leaving only enough metal 
in 
on the inside-screw thread. Enlarge the 
five gas inlets to rather less than 1-32 in., 
put the burner together again, connect up 
with a piece of flex tubing to one of the 
gas supplies, and try. The central part of 
the flame should be a green cone about 


ps 


‘Our next move is to-convert the kitchen | there mark through punched holes in angle- 


range into an up-to-date anthracite stove. 
This entails a little more work, but very 
simple. The total cost will be about 4s. It 
is recommended to have a trial shot first, 
as each stove has its own ‘‘ temperament ” 
as to draught, etc. Cover the bars from the 
top of stove to within 14 in. of the bottom 
of grate with sheet iron. Cut the iron a 
little larger than will fit, and curve the 
edges in until it does. It will then be a 
good fit and rigid. It may be fastened at 
top by turning the sheet iron over the bar 
against which gate goes and wired at bottom. 

ow fill with anthracite or coke, pull out 
the dampers, and ignite with the gas lighter. 
In five minutes or less it will have started 
up, and in a very little while the dampers 


may be pushed right in. Usually in anthra- 


. Big. 1.—Seotion of stove, not to scale, showing top of stove lifted up, rake for boiler arch, 


Ne and lighter in position. 

2ł} ins. long. If smaller, still further en- 
large the gas holes. Go slowly at the en- 
larging business, as the final character of the 
flame is important. The total length of 
flame should be 9 or 10 ins. One large flame 
is far more efficient than the same amount 
of gas burnt in a number of smaller ones. 
The flame must be well supplied with air, 
as it is going to run among the coals, where 
the air supply is limited, and if the air 


_ and gas-mixture is not good some of the 


gas will escape up the ay unburned. 
To use : The grate being full of coal only, 
no wood or paper, connect burner to gas 
supply with about three. feet of flex tubing. 
ght up the burner, and place in hearth 
so that the end of the burner, where the 
flame is; just rests on the bottom of grate— 
$e., no part of the burner is in the grate. 
In a very little while there will be a good 
fire. This lighter will start eight to ten fires 
at a cost of one penny with gas at 5s. per 
thousand feet. i 


Fig. 2.—The gas lighter. 


cite stoves the air supply is regulated at 
the source, but here it is done in the flue. 
The writer three years ago was going to 
have installed an anthracite water-heating 
stove ab an estimated cost of over £40, 
but as at the time the attendant mess of 
alteration was jibbed at, the above ‘was 
tried as a temporary measure, and, finding 
it act so splendidly, ‘‘ painted the lily’ 
in the following manner :— 

The front bars of the stove, with tho 
exception of the bottom one, were taken 
away. An }-in. was turned off the remaining 
bar at each end, so that slotted angle-pieces 
riveted to eaoh side of the bottom of the 
sheet-iron front could hook én the bar at 
each end at the sides of the stove. The top 
of the plate was turned over to fit the top 
gate bar. Before riveting the angle-pieces 
to the ‘bottom of plate, hang plate in 
position over gate bar, hook. angle-pieces on 
bottom bar, one on each side. Push plate 


.up to meet the top of stove, and while held 


ieces points where to punch holes in plate. 

he top of the finished plate will then meet 
the top of the stove. If the art of riveting 
has not been acquired, a box of bifurcated 
rivets will make an easy job. The plate 
was cut wide enough to turn over 4 in. at 
each side. Two in. angle-pieces were 
riveted across the inside of plate near the 
top and bottom. The top angle-piece just 
low enough to clear gate bar when hookin 

plate there, and the bottom one low enou 
to meet the lower bar when plate is in 
position. These, with the turned over sides 
—all bent inwards to make it slightly 
“undercut ’’—madd a shallow rectan 
tray. Near the centre a cast-iron knob 
was fixed. A small piece of sheet-iron 
ł-in. by 14-in. was riveted to come under 
gate and keep it closed for neatness. The 
tray was filled with a good silica fire-clay 
or Feusol. Another piece of sheet-iron to 
cut off air supply and keep dust from room 
when ash is raked was fitted from bottom 
of grate to meet ash box. Half-an-inch along 
top of this is turned back at a right angle, 
and fits over the front: of the bottom of 
grate. The hooks of “ plate stand ” go over 
this and keep it in position. About 14 in. 
was bent out at right angles to fit top front 
of ash box. An opening is made to corre- 
spond with hopper in plate stand. Another 
pe of sheet-iron was cut to wedge in and 
t this opening, as that is closed when fire 
is going. The top corners of this last piece 
are bent out to form small handles. t is 
as well to mould a little cement underneath 
stove, just above the ash box, to form a 
hopper; so that all ash goes into the box. 
This keeps the under part quite free from - 
any ash, and is important in saving labour, 
as the ash box should always be in the same 
position to. keep bottom part closed as much 
as possible. A special scraper has to be 
made for clearing the boiler arch, as this 
has to be reached from the top of stove. 


| This is noi a piece of tin. iron rod, 
e 


18 ins. long, bent at a right angle 24 ins. 
from one end. The remaining part, and ' 
which forms the handle, bent about the 
middle so that end of arch can be reached. 
A small wooden handle was also fitted. . 

The lighting is already described. When 
the above arrangement was first made the 
stove was kept. going continuously two or 
three months. It has been found, -however, 
much easier—as the lighting is so quick— 
to let it go out each night. 

The poker pushed in each side of grate 
at an angle, making a sieve of the bottom 
bars of grate, takes the place of rocker 
bars. e top of stove is lifted back,- 
another, stir with the poker given from the | 
top, and the arch cleared. ie Saas 


One full charge of coal runs about twelve 


hours and requires no further attention  , 


whatever. There is a very great ddal of 
heat from the stove—mostly by convection— ? 
which supplements the other fires and 
always Plenty of very hot water. The writer 
is going to have a “' loop line” from boiler 
to the hall, where the excess hot water. may 
be used in a small radiator. we ak 
The stove is always neat. There is no 
dust. No flues to clear. Total time to 
attend to it about. three minutes a day. 
Anthracite at the present time is dear, but, 
even #0, there is more heat from a penny- . 
worth of it than from pennyworth of any 
other fuel. : V. E. P. Nihil. - 


e l e d 


MecHaNICAL Cornet.—A mechanical cornet 
which anyone can play without previous in- — 
struction or experience has been invented by | 
Private Jowett, a soldier in the Army of. 
Occupation on the Rhine. It looks like an 
ordinary cornet. Hidden in the machine, how- 
ever, there is a roll of cut paper, which acts as 
do the rolls of the ordinary piano-player. 
The merest novice can blow into the mouth- 
piece and produce tunes. The new cornet has 
only one key, which must be depreesed for 
the duration of each note. The mechanism 
and the roll of paper do the rest, so long as . 
the player continues to/biow into the mouth- 
piece. 


REPLIES TO QUERIES. 


(251.1--THE TIDES.—The flooding of the 
streets of ; on Saturday, Decaaber 17, is 
another instance of a high astronomical tide 
being eased by meteorological conditions. 
It is alleged to have been the highest tide on 
the N.E. coast since 1861, but it was certainly 
not so high in the Thames as that of January, 
18, 1881, which occasioned great suffering and 
some deaths, because the overflow 'wae accom- 
panied by such wintry conditions. In the re- 
cent case the Moon was in Perigee, or the 
nearest point in her orbit (227,000 miles dis- 
tant), the age of the tide coincided with the 
usual : greatest rise, and the Moon had con- 
siderable declination. Two days earlier, when 
the supplementary derived ‘wave left the 
Southern Ocean, she was at the extremity of 
her declinational excursion, and her distance 
from the Earth not much greater. The Sun on 
both days had practically maximum decline- 
tion. These elements alone would ensure a 
large rise, unless counteracted. but the 
meteorological conditions were such as to sup- 
plement them. A large depression was mov- 
Ing eastward past the North of Scotland, rais- 
ing the level over a considerable area. N, and 
N.W. gales were driving the water into the 
North Sea. Both influences would increase the 
rise on the Scotch and N.E. coasts, and doubt- 
less on other shores washed by the North Sea 
Why it was not so high in the Thames as the 
January, 1881, tide was because a N.W. gale 
would not be so effective as one from N.E. in 
banking up the ‘water in the estuary and the 
river, thereby delaying the commencement of 
the ebb, - es ich, after the umprede- 
dentedly long spell of dry weather, there is 
now nothing like the downstream current which 
obtained in the winter of 1881. 

J. F. Ruthven. 


oe ae ee DRIVING CLOCK. 
—If “X. C.” has some practical mechanical 
ability and tools, he can easily construct, partly 
out of an old gramophone mechanism, the 
driving clock so ably described in the Rev. 
C. L. Tweedale’s articles in Vol. 76 of “E.M.” 
An alternative design for a run of shorter 
dyration is described by the same author in 
Vol. 77. I may say I have made and used the 
above method with complete success. Of 
course, ‘‘X. C.” 'would have to adapt the 
arrangement to his particular form of stand, 
but that should not be at all difficult to do. 

M. B. B. Heath. 

[319. 


BSERVATIONAL ASTRONOMY. 
—‘ Teloscopic Work for Starhght Evenings,” 
by W. F. Penning: will, I feel confident, more 
than fill the bill demanded by ‘‘ Hornsea.”’ 
Not only are lists and descriptions given of 
variable stars, star groups, star clusters, and 
nebule, but the book is a mine of valuable in- 
formation on practical telescopy, solar, lunar, 
planetary, cometary, and meteoric observation. 
Webb’s “ Celestial Objects for Common Tele- 
scopes,” revised by Rev. . Espin, in two 
volumes, would also suit him admirably. 
Hillside, Kingsbridge. M. B. B. Heath. 


[332.}—-W ATER-WHEEL.—Use oak for the 
erms and either oak or elm for the buckets; 
iron ‘would be more up to date and better for 
those who come after. The advantage of iron 

' buckets (breast or undershot wheels) is that 
they could be curved, which would increase 
power. Iron, like wood, keeps best all wet or 
ail dry. If wheel is in daily use there is no 
need to paint or galvanise; we have an iron 
wheel that has been in use over thirty years, 
end, with care, will do another s term. 
Wooden water-wheels, if exposed to sun and 
wind, should be kept slowly moving. 

Sussex. Miller. 


[347.}-LAMB BLOW-LAMP.—Do, not 
recognise is by name, If no other reply 
received, send some details of lamp, and it 
might be possible to help you ; or, as the matter 
is not of general interest, send them to me 
direct. David J. Smith. 

(348.}-LOUD HUMMING IN WATER 
PIPES.—Generally caused by a dancing ball- 
cock, but may be due to partial chokage in 
a pipe, generally in a bend. When you draw 
off hot water, cold flows into boiler or cylinder 
from the cold-water tank, and then the ball 
valve allows main water to flow in to make up 
level. e cold-water taps in most houses now 
are supplied straight from the main, so these 
would not affect cold tank and ball valve. The 
cause of dancing is generally due to ball not 
being large enough to hold against pressure 
on main until it is nearly submerged and has 
little resistence. The disturbance of surface of 
water by the incoming supply is often a cause, 
and can be got over by extending nozzle of 
bal] valve below water-level by means of a 


e -> e l . 


pipe fixed to side of tank and enclosing nozzle. 
A larger ball or longer leverage will often stop 
the trouble. £ David J. Smith. 
[353.] —DISPERSING SAWDUST. — Yes. 
The removal of sawdust and chips from wood- 


working tools is done by air in all large shops | N 
land w 


works, and several firms have specialised 
in this class of work. You had better in 
touch with the Surlevant C or bly 

the “E.M.” 


O., 
Messrs. Glover, who advertise i 
also do ‘this class of work. ios 

g David J. Smith. 
[(356.}-SWANS.—The name for the male 
swan is ‘Cob, and that of the female swan Pen. 


See Murray’s English Dictionary, pp. 559 and 

631. l L. J. D. 
[3559.—PYTHAGOREAN NUMBERS.— 

“R. W. M.'s” conclusions on p. 256 are in- 


correct. If we assume that one of the short 
sides is 333, thore are exactly seven different 
ropresentations, viz, :— 


554452 = 554442 + 3832 
' 184832 = 184502 + 3332 
61652? = 6156? + 3882 
20672 = 20402 + 3332 
15172 = 14802 + 33832 
7252 = 6443 + 3892 
5552 = 4442 + 3392 


Also, I do not understand the last two lines 
of your correspondent’s reply. The case when 
the hypotenuse is given is by far the most diffi- 
cult. When a short side (>2) is known there is 
always at least one easy resolution; but with 
the hypotenuse given there is frequently no 
representation, e.g., 10,541? cannot be expressed 
as the sum of two squares. Why? Further, 
how would he deal with such a case as 
15,264,529? = y? + 27? In the penultimate 
line of my previous reply, for “34” read 33. 
C. P. No. 1. 


{559.J}—-PYTHAGOREAN NUMBERS.—In 
answer to ‘ eid ed cl there are any 
number of numbers ot Pythagoras, of which 3, 
4, and 5 are the most familiar example, and 
it is possible that he may prefer another way 
of looking at the problem than those given by 
“C. P. No. 1” and “R. W. M.” 

A. Every odd number squared is the differ- 
ence of two consecutive squares; for every 
uneven number squared is itself an uneven 
number, and is therefore 2n + 1 where n is a 
whole number. The difference between n? and 
(n + 1)? is 2n + 1. Therefore the two succes 
sive or are the squares of half of one less 
than tho number squared and the half of ono 
more than the num squared. Take the 
example 333 as the smallest number: 333? = 
110,889 .°. the two successive numbers are 
55,444 and 55,445. 333? may also be the differ- 


ence of several more widely separated smaller 


squares, as we shall see. 

Every even number squared is the differ 
ence of two alternate squares. This may be 
shown to be the case in “the same way. 

C. Every uneven multiple of 3 squared, i.e., 
32, 9, 157, eto., is the difference of the squares 
of two numbers differing by 3. 333? = (n + 3)? 
— n? = 6n + 9.°. n = 18,480, and 18,483 is the 
other number, The difference of these squares 
is : 
D. Every multiple of 4 squared, i.e., 47, 
87, 127, eto., is the difference of the squares of 
two numbers differing by 4. All of these have 
already appeared under B. 

E. Every uneven multiple of 5 squared, t.e., 
52, 157, 257, etc., is the difference of the 
squares of two numbers differing by 5. Some 
of these, e.g., 15°, have already appeared 
under C. 

F. Any multiple of any even number n 
squared is the difference of the squares of 
two numbers differing by n. 

. Every uneven multiple of any uneven 
number m squared is the difference of the 
squares of two numbers differing by m. 

The numbers may be found in all the cases, 
D, E, F, G, by solving an equation as shown 
in C, and all the cases may proved to be 
true by ordinary algebra. As any particular, 
number may be an uneven multiple of many 
separate odd numbers, or else a multiple of 
many different even numbers there will be 
as many differences of squares as there are such 
multiples, and the pairs of numbers squared 
will differ severally as the numbers which have 
the quantity of multiples. Starting with any 
such number, e.g., 6, it will be found that the 
series of numbers squared which are the sums 
are :-— 

62 152 802 612 782 1112, ete. 

The first differences— 

21 27 38, 

The second difference— 

6 6 6 


etc. 


6. 


so that’ all the possible square numbers can be 
found from the differences by continuéd caddi- 


‘Tmean time of culmination the longit 


tion. In the case of uneven numbers owin 
to alternate multiples being missing, the secon 
difference is 4 multiplied by the number, an 
not the number itself. . V. Boys. 


[361.}+-COAL FIRED ANN G FUR- 
D ACES.—Evidently your furnaces are of old 
esign, in any case, are, from your 
description, wasteful in fuel. To burn 
quantities of fuel per hour, the grate must. 
be mechanically worked to sift out ash and so 
prevent and break up clinkers. Also, the gas 
would be of more uniform quality. would 
be better, I consider, to convert these to 
producers and introduce steam into the blast, 
thus lowering the temperature and reducing the 
chance of clinkering up. The gas also would 
leave much cooler; the requisite quantity. of air 
for combustion could be added at the furnace, 
where it would be under better control. Self- 
acting pressure producers are now obtainable, 
which would obviate most of your troubles, es 
they are self-feeding, self-clinkering, and ash 
discharging, without the bother of a water seal, 
and deliver gas of constant quality and any 
desired calorific value. David J. Smith. 
[386.}-MOON’S FIRST QUARTER.—Find 
the Greenwich date by adding to the es nated 
eif x 
ds west, or subtracting if it is east. Correct 
the Moon’s Right Ascension and the Mean 
Sun’s Right- Ascension (sidereai time), taken 
from the Nautical (or any good) Almanac, for 
the Greenwich date, d then subtract the 
latter from the former. The resuit will be the 
mean time at place to which the longitude 
must be applied if Greenwich mean time ìs 
desired. If the estimated time is much in 
error, repeat the calculation. This holds good 
for any Jatitude or phase. J. F. Ruthven. 


—_—_>-2 0 0 
QUERIES. 


[387. —-IRANSPARENT WAX.—How is wax 
rendered ‘transparent? I want to make some 
candles for the piano and dinner table with 
fancy wicks to show through the wax. I have 
seen them in Paris, but cannot obtain them 
here. I have tried mixing the wex with 
vaseline, fbenzoline, and sweet oil, but with no 
satisfactory results —H. Barnes. 

[388. -EMERY WHEEL CLOGG 
Having fitted a new mandrel to an old lathe 

ead. I want to lap it true from hardening 

ith en emery wheel in the usual way, overhead 
motion, but fail, owing to the wheel clogging. 
I have used the wheel dry, as directed in the 
instructions sent by makers, and also wath weater. 
or oil, but pet yo good results. Is the fault 
zb the wheel, speed, pressure, or self?— 


[389.}-GLASGS-SPINNING.—A few hints on 
gluss-spinning would help me. I try to do it 
on a zine wheel, five feet in circumference, 
and can get up a good speed on the wheel. I 
can get the threads of glass over on to the 
wheel while it is revolving, but they will not 
catch on so as to let the wheel go on spinning. 
Is zine too smooth? If so, what is the best 
meterial for the wheel? I have put powdered 
rosin on tthe wheel, and roughened it, but got 
on no better.—G. Guest. 


[30.1 —CLOCK TO STRIKE BELLS OF 
SHIP’S WATCH.—I want to alter the striking 
part of a large clock, so that instead of striking 
hours and half hours, as it does at present, 
it may’ strike the bells of a ship’s watch, wiz., 
one two, one two, one two one, for half-past 
three. eto., up to eight bell. My difficulty 
is to get the rest between each pair of strokes, 
as it must only strike on one gong. now 
works with a rack and hour snail. How can I 
do it?—Steward. 


[391. SQUARE PISTONS.—Can these be 
made to work es steam tight as round ones; 
if so, how?—G. Vorley. 

[392.-—-BEATING REED IN ORGAN.— 
Would someone describe the construction of the 
beating reed in an organ? Sketch would much 
oblige showing the plate without ithe reed, and 
one with it, to show the right position of the 
reed. Does the reed vibrate through the orifice, 
oy ove it, and does it touch the plete?—A. 

ord. 


[393.]—GLASS-BLOWING.—I want a flat 
circular bulb blown on to the end of a glass 
tube, something like a large flat watch in shape. 
My giass-blower savs it is impossible to do it, 
so as to stand, es he will spoil the temper of 
the glass in the wrocess of ‘flattering the bulb. 
Ts that. gospel? T want it to act like the spring- - 
box of an aneraid, and should prefer glass to 


metal.—Merios: 


-=n - - 


A 
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. (394.}—-TRANSPARENT SUBSTANCES.— 
Is there any transparent substances other than 
hica muscovite or platinised glass that would 
show a light through clearly (not inflammable)? 
—W. Sellenc. 


[395.--CRYPTOGRAMS.—Is any method 
known by which it is possible to decipher a 
message in Playfair’s Code, not knowing 
keyword? The Sliding Alphabet system of en- 
aiphering a message, as well as Playfair’s are 
described in the ‘‘ Field Service Pocket Book,” 
and stated to be comparatively secure. But I 
have read in a recent Scientific American of 
a method of deciphering a m e in the 
Sliding Alphabet or Square Alphabet system 
without a knowledge of the keyword. Are 
any other systems used in the army besides 
those given above ?—Crypto. 


(996.| — MICROSCOPE — NUMERICAL 
APERTURE.—I possess an old-fashioned, but 
neatly-made, microscope in case, complete with 
prisms for using polarised light, ete. There 
are two objectives, each made up of three lenses, 
which can unscrew from each other. Are these 
meant to lbe varied to dhange the powers? The 
highest power seems to be 4 in., that is, the 
object glass requires to be that distance from 
the object for clear definition. I oan make 
out conpuscles in blood. How does this compare 
with a modern 4 an, and can useful work be 
done with my instrument? ‘What is the mean- 
ing of the term numerical aperture as applied 
to a microscope ?—Micro. 


(397. ]—PITCHINGS.—Will any watch-jobber 
tell me the proper depth for a wheel and pinion 
when of right size? May I take it as right if 
the wheel tooth comes well on pinion leaf, clear 
of bottom and points, and having a little side 
shake to each other? Any suggestions wel- 
comed.—Persperatius. 


[398.}—SAMMIE STONE.—Returning old 
soldiers from service in India speak well of the 
Sammy or Sammie stone, which is used for 
polishing tron and steel. I am told two stones 
are used, one called the male and the other the 
female. A little oil is poured on one and the 
two stones are then rubbed together till a 
awarf or’paste is produced. This is wiped off 
with an oily rag, and used to polish swords, 
scabbards, etc, It is said. a better polish can 
be got than appears when burnished and new. 
I believe a pair of these stones is rather ex- 
pensive, but that they last a ] while. Is 
the ‘Sammy stone” known in. England, or else- 
where?—A. M. C. 

[399.—REDUCING THREAD OF BOILER 
COCKS.—I have from time to time to reduce 
the thread of the shanks -of bib cocks, boiler 
oocks, and horizontal draw-off cocks. Will any- 
one describe a_good chuck to hold the cocks 
while I chase down the threads ?—Practical, 

[400.}-HARD WOODS FOR TURNING.— 
We are always indebted in “Ours” to the 
many contributors who from time to time keep 
us in touch with the lathe and all tools con- 
nected with it, notably at present to such good 
friends as ‘‘K.C.A.J.”’ and “ H. E. D.” But 
there is one little matter on which many of us 
need help, and that is the selection of the hard 
woods most suitable for ornamental turning. 


_ Would they or any others give us some hints 


thereon, with their general properties, usual 
diameters obtainable, and whether inclined to 
unsoundness or otherwise. The amatour is 
often at a loss what best to choose from the 
sixty or seventy in a wood merchant’s list, 
and, I am sure, would be - grateful.—T. 
Turner. 
_ (401. —OUTLETS AND BENDS OF COP- 
PER PIPES.—Having a large number of 
copper pipes to fix, can anyone tell me if 
outlets can be brazed on to a 14 in. main 
‘with a portable forge? Also best and quick- 
est way of making bends? Any useful sug- 
gestions in the way of saving time and money 
would be welcome.—A. Cooper. 
(402.}—_PENDULUM. — Will some reader 
lease give particulars of construction of a 
eer precision pendulum for use in an 
electrical time transmitter (synchronome). 
Suspension spring is 4 in. long between brass 
chaps; bottom chaps 1 in. long. Rod to be 
5-16 in. diameter, -and bob to weigh about 
13 Ib.—Amateur Horolocgist., 
f403.}-CEMENT FOR GLASS TUBES.—I 
bave a number of small glass tubes which I 
have to joint firmly into wood blocks, which 
ere drilled slightly larger than glass tube. I 
want a cement which will hold well, and stand 
100° F. without softening. At present I am 
using red and white lead, but this takes about 
fourteen days to harden, and I wish to do job 
in, say, twelve hours.—F. Davis. 


{404.}-SENILE CATARACT OF HUMAN 


EYE.—Can any reader inform me what are the } 


structure and ohemical composition of the 
c line lens of eye, and the nature and 


~ 
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chemical composition of the opacity in crystal- 
line lens called senile cataract? Is there any 
cure of this condition other than removal of 
the lens ?—Focus. 


[405.J-SUNSHADE CRACKING. — The 
gentlemen who ig your issue of the 
loth inst. replied to query No. 337 all 
state that it is dangerous to use any 
object-glass of over 2 in. on the Sun 
without a sun diagonal. They say nothing 
of the fooal length, which, I think, should 
be taken ‘into consideration. The intensity of 
light (and heat?) transmitted decreases as the 
focel length increases: thus, a 3 in. of 674 in. 
focal length should be as sate as a2 in. of 30 in. 
Will either of the gentlemen referred to kindl 
correct me if I am in error? I use a 44 in o 
68 in. focal length, with the aperture out down 
to 3 in., and have always been under the im- 
pression that I was doing nothing dangerous. 
A previous owner, however, must have used 
it at ful] epenture, for each of the dark glasses 
has a amall blister in the centre.—D. Griffiths. 


— >e e 0 
ANSWERS TO CORRESPONDENTS. 


The following are the initials, etc., of letters 
to hand up to Saturday. 3 p.m., December 2%, 
and unacknowledged elsewhere :— 


A. ASHLEY—G. H. G.—L. Ii 

J. Prior.—Yes. 

T. L. Moss.—Thanks, no. 

R. G. L.—We know nothing of them. 


Kuip.—You can obtain a copy of “ Dormant Funds 
in Chancery ” from H.M. Stationery Office, through 
any bookseller, the cost of the same being 1s. 2d. 


F. Y. J.—The number of persons in receipt of old- 
age pensions on March 31, 1920, was 957,915, viz.: 
—England, 653,684; Wales, 41,449; Scotland, 90,700; 
and Ireland, 172,082. It is estimated that to grant 
old-age pensions to all persons over the age of 
70 irrespective of means would cost the country 
£41,000,000 a year. 


ETONIAN.—The principal societies are the Royal 
Astronomical Society and the ‘British Astronomical 
Association. Get the “ Observer's Handbook for 
1922," issued by the latter, post free 2s., from 
T. F. Maunder, 133, Rodenhurst Road, Clapham 
Park, S.W., and join the Association, and you 
will find plenty of helpers who will Indicate and 
encourage work of the kind you desire. 


‘HOLIDAY ‘LIMITATIONS.—Many readers, a9 we have 
previously reminded all, will find no acknowledg- 
ment their communications which in the 
ordinary course of things would have appeared in 
this issue, which had to go to press on December 
24, We shall doubtless be able to deal with most 
of them in our issue of January 6, and very 
heartily wish all as Happy a New Year as the 
times will allow. 


COLLECTOR.—The gold franc just coined for the 
League of (Nations to serve as a unit is said to be 
the smallest gold colin ever made. The largest 
must surely have been that made as a gift from 
the inhabitants of Tyrol to the Emperor Maxi- 
milian in the sixteenth century. It was the size 
of “a great Suffolk cheese,” and so heavy that it 
took two men to carry it. This, however, was a 
freak. The largest true gold coin ever put in 
circulation was probably the old English £5 piece. 


ADVERTISEMENT RATES. 


For Exchange. For Sale. Wanted. 
Addresses. Situations. 


The Charge for Advertisements inserted under any of 
the above headings is Is. for the first 16 words, and 6d, for 
each succeeding eight words, which must be prepaid. 


For Exchange. 


The Beputation Firm Exchange or Buy Any- 
thing Optical. Write or call_—BROADHURST, CLARE- 
SON, AND CO., 68, Farringdon Road, E.C.1. 


Clarkson’s, 338, High Holborn. Second-hand 
Optical Mart. Make, Buy Sell, Exchange First 
class Optical Instruments. 


f 

Witts, Opticians, 3, Buckingham Palace 

Road, 8.W.1, Buy, Sell, and Exchange Optical In- 
struments. Particulars on application. 


For Sale. 


Reflecting Telescopes, Mirrors, Silvered by 
aew method. More light and  durability.—G 
OALVER, Manse, Walpole, Halesworth. 

Baker's September Second-hand List contains 
about 2,500 Optical, Scientific, and Photographie 
Instruments.—244, High Holborn, London. 

64-Page Book about Herbs and How to Use 
Them, 2d.—TRIMNELL, The Herbalist, 144, Richmond 
Road, Oardiff. 

Milling Attachments, with Vices for Lathes.— 
(ae WHESLER MANUPACTURING Co., LID., 
Crossing, Wellington, Salep. 
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Blattis is the only absolutely efficient remedy 
for éxterminating cockroaches and blackbeetles. The 
Editor recommends it. 1s. 8d., 88., or 5s. 6d. per 
pet poes free, from Howarrgs, 471, Orooksmoor, 

emeld. 


Silent Keyless Clook. English make; simplicity: 
reliability; noiseless; no keys to lose, no apis to 
break; driving force constant! no oil required. Price 
£2 10s. Luminous dial ahd hands 10s. 6d. extra.— 
DENNISON, 26-28, Holborn Viaduct, London, E.O.. 
"Phone, Holborn 2793. 

Ionised Tablets cure rheumatism, neuritis, 
neuralgia, neurasthenia, gout, prevent glandular en- 
largemente, induration of the arterie. 


Tonised Tablets increase functional activity, 
physical fitness, power of concentration, immunity 
from disease. 


Ionised Tablets are natural remedies free from 
secondary action. 8s. 6d., 63. 6d., 12s. 6d.—LABORA- 
TORY, 62, Newport Street, Bolton. l 


Telescopes, equatorial adjustments, silvering, 
Gguring mirrora, 2nd ed., cloth, 8vo., 5s. 6d.—BANES, 
62, Newport Street, Bolton. 


Mioroscopes, Accessories, and Splendid 
SLIDES for Sale.—CLARKE AND Paon, 28, Thavies Inn, 
Holborn Circus, E.0.1. 


Books! Technical, Scientific, all subjects. 
1,000,000 in stock. Second-hand and new: lowest 
prices; approval. Oatalogue 401 free.—Below. 

Books Bought. Best prices given.—ForY.as, 
121-125, Charing Cross Road, Tondon. 

Photomiorography—Photomicrographs of cus- 
tomer’s own preparations, any subject, from 2s. 6d. 
Lantern slides, 1s.. Bromide Enlargements from 1s. 
Colour Photography also undertaken. Write for par- 

s and specimen 


ticular print.—Cook, 183, Ella Street, 
Microscopes, Objectives, Byeptieces, Magni- 


fiers, Dissecting Apparatus, all Accessories, Tele- 
scopes, Refractors and Reflectors, Diagonal Planes, 
everything Optical. Cash or easy payments. Low 
rices.—HOWaRD BROS., 53, Graham Road, Hackney, 

ndon, E.8. 

Armstrong Acoumulators.—Electrical speciali- - 
ties. Genuine goods. Catalogue 6d. Saves pounds. 
ah tubbish at ARMSTRONGS, Manufacturere, Twick- 
enham 


Worth Reading.—" Watt and the Steam Age,” 
illustrated, price 7s. 6d. Don’t miss getting a copy 
before sold out.—St. BRIDES, Booksellers, Fleet 
Street, London ` 


Wireless.—Deliveries from stock. List stamp.— 
ELECTRICAL SUPPLY STORES, 6, Skircoat Moor Road, 
King Cross, Halifax. 


Hand-engraved Brass Inscription Plates 
(small) our speciality. Estimates. Prompt attention. 
—SIMPSON, 17, Avondale Place, Edinburgh. 


Fine Microscope, by Baker, Nelson model, large 
mechanical stage graduated in all movementa, in- 
cluding rotary, substage with rackwork and fine -ad- 
justment, graduated draw-tube with rack adjust- 
ment, 3 eyepieces, and following objectives: 1/12-in. 
Powell and Lealand O.I. apoochromatic, 1.40 N.A. 
Zeiss D, 3-in. Swift, g-in. parachromatic Wateon, 
2-in. Powell and Lealand achromatic condenser, 
Lieberkuhn and buill’s-eye condenser, mahogany case, 
all in perfect condition. £40.—W. PENNELL, Swallow- 
beck, Lincoln. 


7}-H.P. 2-phase Motor Delta Starter, 7}-H.P. 
Slip Ring 2-phase, 5-H.P. 3-phase, 1}-H.P. eingle- 
phase, 2-H.P. single-phase, all 200/220 volts. 4-H.P. 
Gas Engine, complete with tank, silencer, and con- 
Hee pipes.— LAWRENCE, 1, Radipole Road, Fulham, 


Microscope Slides— Astonishing new eceries of 
great interest. Large variety. List free.—Below. 


Radium Slide.—Perpetually scintillating. Won- | 
derful and fascinating. Price unprecedented. 2s. 9d. 
GRAY, 40, Grange Road, Lewes. 


Telescopes. Telescopes. Telescopes.—Refrac- 
tors of repute make. Testimonials still arrive of 
greatest satisfaction by customers. Secure these 
bargains while you have the opportunity. Don’t 
hesitate, but write now. Best terms offered. Advice 
free and prompt attention. 4-in. Premier, £32; 
3-in., mounted on equatorial and garden stand, £16; 
3-in. Steward, and equatorial mounting, £9 10s.; 
Ross 23-in., £8; Watkins 23-in.. £7; Watkins 2}-in., 
£6 5s.; 2-in. Mertz, £3 15s.—MACKETT, Manufactur- 
ing Optician, Tunbridge Wells. 


Patternmaking.—Good, accurate work; small 
work a speciality —J. F. TEMPLEMAN, 135, Portsdown 
Road, W.9. 

50,000 Choicest Microscopic Objects, Micro- 
scopes, Booka, (Mounting Materials. Collections pur- 
chased.—SUTER, 10, Highweek Rd., South Tottenham. 


A Rover Motor-car Handbook, dealing with the 
8 H.P. single cylinder car built in 1911; an Emery 
Wheel Tool-gninder and Tools for small workshop; 
particulars of Electric Light Installation for small 
house.—ALDRIDGB, South Lodge, Whitton Park, 
Twickenham. 

Direct Vision Pooket Spectroscope, by Hilger. 
45s.; MoClean’s Star Spectroscope, 50s.; shop-soiled 
x10 Platyscopic Pocket Lens, 17s. 6d.; Miniature 
Micro. Camera, 17s. 6d.—Below. 


Binooular Microscope Outfit, by Smith and 
Beck, numerous accessories, £15; Bausch and 
Lomb’s Student’s Microscope Outfit, %-in. and 3-in. 
ocular, iris, noSepiece, case, as new, £15.—Below. 

Cooke 3}.in. Astro. Telescope Outfit, altazi- 
muth, £40: 3}-in. Astro. Object Glass, by Steward. 
in brass cell, 54in. focus, 150s.; 2 Dallmeyer Tele- 
photo Lenses and mount. 2-in. and d-in.. 408.— 
BROWNING,-37, Southampton Street, Strand; W.C.2. 
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City Sale & Exchange 


_Dec. 30, 1921. 


_ Tourist 3-draw Telescope, oxidised tube, 
body covered brown leather, sunshade, complete, 
sling, caps, as new, £3 15s, 

Set White Metal London-made Drawing 
INSTRUMENTS, double knee jointed and needle 


1 


points, 8-in. compass, and all interchangeable — 


parts, 5-in. dividers and screw fne adjustment, 
2 spring bòw compasses, ink and pencil, 2 pens, 
complete mahogany box, with 1ift-out tray, in 
new condition, £4 4s. 

Pr. 20-mile Range 3-glass Field Glasses, 
screw focussing, morocco covered, fitted with 
compass, complete, with case, 21s. 6d. — . 

ipl. Mentor Foocal-plane Camera, direct 
view-finder, rising and cross front, focal-plane 
shutter, adjustable speeds 3 sec. to 1/1,800th and 
time, Fulmenar //6.8 anastigmat in focussing 
mount, 2 double slides, £6 17s. 6d.; a bargain. 

l-in. Smith and Beck Micro. Objeotive, 
22s, Gd.; 4/10-in. ditto, 27s. 6d.; 1/5-in. ditto, 25s. 

}-pl. Roll-film Carbine Camera, Beck R.R. 
lens, speeded shutter, focussing, daylight loading 

' roll-film, £3. 

. .2}pl. No. 1 Planex Reflex, focal-plane shutter, 

adjustable speeds, 1 sec. ta 1/1,000th and time, 
Aldis anastigmat f{/6, iris, 8 double slides, a 
bargain, £6 15s, 

Pr. Watson’s Opera Glasses, aluminium 
body, leather covered, complete, case, 27s. 6d. 

1/1-pl. Double-extension Stand Camera, 
rack focussing, rising front, swing and reversing 
back, R.R. lens, //8, 3 double book-form slides, 
a bargain, £4 108. 

Negretti and Zambra Telescope, 2}-in, 
O:G., sunshade, leather-covered 3-draw oxidised 
tubes, sling, caps and stray, as brand new, 
£6 6s. | tnt? 

Mioroscope, inclinable, rack and pinion focus- 
sing, wheel diaphragms, 2 eyepieces, j-in. objec- 
tive, and case, £3 12s. 6d. 

. Beok Signal. Service Telescope, 2}-in. O.G., 

 $-draw oxidised tubes, body covered brown 
leather, sunshade, 2 interchangeable eyepieces, . 
high and ow poveri, D ‘are 85x, complete, 

ng, caps and stra 78, 6d. 

iN Microscope, ‘nclinable horseshoe stand 
focussing, focussing and micrometer screw fine 
adjustment, spiral focussing and swing-out sub- 
stage, Abbe condensor and iris, double nosepiece, 
draw-tube, 2 eyepieces, objectives j-in., 2 5-in., 
and }-in., and case, 2°12 5s. 


WIRES: “FILMS, 
FLEET, LONDON.” 


D. ï. Smith and Co., Ltd.—Below. 

Have You Seen the “ Hamilton” Light Car? 
An ideal car at a moderate price. Hood, ecreen, de- 
tachable wheels, dynamo lighting, ready for ser- 
vice. Price £215.—Apply for particulars to the 
makers, D. J. SMITH AND CO., LTD. 

1921 Carden, fully equipped, licence paid, £125. 

20 H.P. Clement Van, roomy body, 2120. 

10 H.P. Stanley Steam Car, Coupé, price £125 

16 H.P. White Steam Four-seater, paraffin fuel, 
Swings Parts 
P Roomy Van Body, price £10. 

2 H.P. White Steam Car, excellent order, £60. 

White Spare Parts. new and second-hand; large 


k, cheap. 
oo A POA White Steam Chassis, suitable for van, 


fin fuel, £40. 
Pie H.P. White Steam Chassis, paraffin fuel, 


‘Made for any Car, at reasonablk 


£50. 

10 H.P. Stanley Four-seater, price £65. 

8 cwt. R.M.C. Seabrook Van, electric lighting 
and starting, ready for service, £160 

Two Eissmann 4-cylinder Magnetos, £4 each. 

Hand-operated mechanical Warning Signals, 
black and brass finish, 21e. each. 

One-ton Napier Van, solid rear tires, £100. 

6 cwt. Darracq Van, ready for service, £120. 

4 H.P. Douglas Motor-oyole Combination, fully 
equipped and first-class order, £100. 


4}-in. Sorew-outting Lathe, in first-class condi- 
tion; change wheel, chuck, and countershaft; £28. 

10 H.P. Four-oylinder B:G., smart two-seater 
body, wire wheels; £200, tax paid. 

15 H.P. Humber Landaulette, suit private hire 
or station work, recently overhauled and repainted, 


£85. 
6 HP.’ Water-cooled Light Car, two-seater 


ready for purchaser to drive away, £40. 

40 H.P. Serpollet Chassis, £30. 

16 H.P. Peugeot Landaulette; suit private hire 
or station work; good condition; £125. 

Several Sets 2- and 3-throw Power Pumps, 
with gun-metal barrels; throw from 1,200 to 56,000 
galls. per hour; 1 Vertical 2-cylinder Steam Engine ; 
1 Vertical High-speed Steam Engine; several Cap- 
stan Lathes; for Sale, cheap.—Apply for full par- 
ticulars and prices. 

The Hamilton Light Car. Fifty miles to the 
gailon. Tax £9. Easy to drive, economical to run. 
Smart appearance. Forty miles per hour if desired 

Paraffin Inoandescent Mantle Lamps for table 
or hanging. Perfect light. Easy to keep in order.— 
Write for particulars and prices. 

D. J. Smith and Co., Ltd., 68, Compton Street, 
Goswell Road, London. B.C.; also at Compton Works, 
Wickford, Bssex.—Above. 
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4-in. Surveyor's Compass, by Elliott Broes., ` 
2 folding sights, needle on agate, with check | 
action, complete with ball and socket top for 
standall, in mahogany case, 29s. 6d. 

No. 3a Postcard Folding Brownie Camera, 
achro. lens, T., B., and I. shutter, focussing ad- 
justment, daylight loading for roll films; also 

odak, 8}-in. daylight developing tank, the 


‘|. whole in good working order, £2 12s. 6d.; a bar- 


ain. 
E Beginner’s Microscope, upright model, rack 


focussing, 4 objectives, eyepiece, . complete, 
case ; 

3-pl. Double-extension Pocket Klito, Ensign 
anastigmat lens, f/7.7, Ensign sector shutter 
speeds 1 sec. to 1/100th sec. and time, rack an 
pinion focussing, rising and cross front, 6 dark 
glides, film-pack adapter, £5 18s. 6d. 


REDUCED PRICES 
DURING | 
STOCKTAKING. 


Pr. 12x Aitchison Prism Binooulars, inter- 
ocular adjustment, 38 m/m. O.G., central screw 
and eyepiece focussing, complete solid leather 
case, £7 78. 

Sooiety of Arts Microscope, inclinable stand, 
sliding stage, wheel diaphragms, eyepiece, 3-in. 
objective, und mahogany case, £8 12s. 6d. 

2-in. Reflecting Telescope, focussing, dew- 
‘cap, eyepiece and case, no stand (Job), 25s. 

Graphoscope, for viewing prints and stereo 
prints, 6-in. dia. lens, ordinary magnification, 
and pair best quality stereo lens, focussing ad- 
justment, in solid walnut, 35s. 

Jules Richard Barograph, self-recording 
aneroid, -chamber aneroid, 8-day clock, best 
French movement, in cylindrical revolving drum, 
which carries chart showing week’s record, in 
mahogany case, with 3 glass slides, £6 5s. 


6-in. Refractor Telescope, finest o.g. by Broad- 
hurst, Clarkson and Co., aluminium fittings for 
lightness, on simple equatorial wooden stand, £46; 
bargain.—F. BURNERD, 51, Dryburgh Road, Putney, 
London, S8.W.15. 

Cheap Astronomical Telescopes, made of 
thick papier-mache, light, strong, durable, highest 
optical quality, 3-in. aperture, £4 166.; 24m. ditto, 
oat illustrated descriptive leaflet 2d.—F. BuRNERD. 
above. ' 


Books for Sale. Prices inciude postage or car- | 
riage. “Tho Development of Birmingham,” by Wil- | 


liam Haywood, F.R.LB.A., first edition, 7s. 6d. ‘‘ The 
* Presto’ Shift of Hours Worked Valculating Card,” 
Is. “Italian Sea Power,” by Archibald Hurd, 1s. 
“ Aeroplane Construction,” by Sydney Gamme, 6s. 
“ Inhabited House Duty and the Laws Thereon,” 
by W. E, Snelling, 10s. 
by “ Rafbird,” 2s. 6d. ‘‘ The Origin of the Forma of 
the Earth and Planets,” in French, by M. Emile 
Belot, 10s. “Spring Time Essays,” by Sir Francis 
F.R.S., 63. “The Law of Checkweighing,” 
Cockburn, 58. ‘‘ Factory Management 
F. Whiteford, 68. ‘* Thé 
Housing Problem: Ite Growth, Legislation, and 
Procedure,” by Jobn J. Clark, M.A., F.S8.8., 169. 
“ Aviation,” by Benjamin M. Carmina, 6s. *‘ Domes- 
tle Architecture in Australia,” with 47 plates, 10s. 
“ Electrical and Other Engineering Contracts,” by 
W. 8. Kennedy, LL.B., Barister-at-Law, 68. ‘* Coal 
Mining and the Coal Miner,” by H F. Bulman, with 
many illustrations, 884 pp., 10s. ‘‘ Metals in Air- 
craft Construction, by Wilfred Hauby, 88. “ Man 
and Hie Buildings,” by T. 8. Atlee, A.R.I.B.A., a 
plea for the revival of the Guild spirit of the past, 
8s. 6d. ‘‘ Victoma History of the Counties of 
England: Parte 1 and 8, Herts,” 103. “ Air Screws 
in Theory and Experiment,” by A Fage, £1. “The 
Motor Manual,” 28rd edition, 3s. ‘* The Efficiency of 
Pum: E. C. Bowden Smith, 10s. 
of Notched Bar Test 
Pieces,” 18. ‘‘Model Aeroplaning,” by V. E. 
Johneon, 10s. “ The Science of Ventilation and Open- 
air Treatment,” 295 pp., 3. ‘‘Asphalte and Allied 
Substances,” by Herbert Abraham, 10s. ‘“‘ Examples 
of Ancient Scqttish Architecture,” 18 large plates of 
Scottish towers, etc., with full descriptions, Parts 1 
and 2, with 26 plates, 15s. ‘Chromium Ores,” by 


.W. G. Rumbold, 2s. 6d. ‘‘ The Mechanical Principles 


of the Aeroplane,” by S. Brodetek v. 119 illustrations, 
15s. ‘* Hyper-Acoustics,” by J. M. Dunk, $s. “ 8tella 
Maitland; or. Love and the Stars,” by Mrs. H. 
Periam Hawkins, 6s. “The Age of Power,” by J. 
Riley, 38. “ A History of French Architecture from 
1661 to 1674,” by Sir Reginald Blomfield. R.A., 2 
vols., 200 plates, £3 36. “ Aluminium and 
its Aloys,” by Lieut.-Col. C. Grard, 108. ‘ The 
Aggregation and Flow of Solids,” by Sir George 
Beilby, F.R.8., 10s. ‘*The Hygiene of Town -Plan. 
ning and Vegetation,” 2s. Vol. II. of “ Practical 
Electricity.” by Prof. Ayrton, F.R.S., over $00 illus- 


‘trations, 10s. ‘‘The Romance of Building,” illus. 


Very Powerful 3-draw Telescope, -in. 
O.G., morocco-covered body, enamelled t 3 
eunenenes sling, caps, and strap, new condition, 

lős. A 

Surveying Compass, by Ash, of Birming- 
ham, needle on agate, 2 folding sights, and 8 
Crees complete in mahogany case, 


Carl Zeiss Prism Binoculars, 8 x 24 Turact 
and case, £8 6s.; 6 x 80 Gilvamar and case, 
£10 10s.; 8 x 30 Deltrentis and case, £14; 6x30 
Marine Glass and case, £8 8s.; 8x Del 5 
screw- focussing and case, £13 10s.; 8 x 24 Dal- 
turis and case, £12 15s.; 12 x 50 Dodekar and . 
case, £21; 18 x 650 Delport and case, £18 16s.; 
18 x 50 Monocular and case, £13. All in new 
tondition and guaranteed perfect. 


Student’s Microscope, inclinable horseshoe. 


stand, rack coarse and screw fine, 2 eyepieces, 
Sleeves q-in. and j-in., complete case, 
r i 


=~ 


_ Pr. ‘12x Double Telescopes, morocco covered, 
central screw focussing, screw inter-ocular ad- 


. justment, sunshades, complete, leather case, £3. 


_ tubes, sunshade, 1j-in. 


90-94, FLEET STREET, E.C.4. 


— 


“ Zooms, and Spins,” . 


SE e S 


Very Powerful 40x Magnification 4-draw 
PORTABLE’ TELESCOPE, Morocco covered body, brass 
0.G., complete, sling, 
caps, and strap, brand-new condition, £3 15s. 6d: 


i-.pl. Premograph Reflex, rack focussing, 
achro. lens, adjustable speed shutter, }-sec. 
1,/100th, takes Premo film-packs, 45s. 

3-in. Cooke Box Sextant, best finish through- 
out, silver arc and vernier reading to 1 minute, 
complete telescope and dustcap, as new, £4 156. 


i-pl. Rajah Folding Pocket Camera, focus- 
sing adjustment, fitted Beck Symmetrical lens 
//8, Unicum shutter, Ad metanie speeded: shutter 
ae to 1/109 sec. and time, complete, 2 double 
slides, 45s. ; 


Miorcec. Sundries.—Abbe condenser and fris, 
RM.S. substage, 35s.; Carl Zeiss 12x compensat- 
ing eyepiece, 17s. 6d.; mounting turntable, 
7s. 6d.; dark ground illuminator, 10s. 6d.; un- 
mounted Abbe, optical part only, 15s. 0d.; Con- 
tinental Eyepieces, 1, 2, 3, or 4, 9s. ea. ; 12x Com- 


pensating Eyepiece for 250 m/m. tube, 15s.; 
soars ucida, to go over Continental eyepiece, 
s. 
*Phone, 
CITY 6981. 


trated, by Allen 8. Walker, 2s.—STRAND NR&WSPAPER 


Co., 1, Arundel Street, Strand, W.C.2. 


* Hours and Wages Caloulator” at Farthin 
Rates, from 2d. to 11#d. per Hour, ls. “ Smoke 
Abatement,” by H. Hamilton, 4s. “ The King’s Fisb. 
ing,” done into verse, by Charles Mercier, ls. ‘‘ The 
Vandalisms of Peace,” Is. “New Methods of Ad- 
justing International Disputes of the Future,” by 
Sir Thomas Barclay, 88. ‘‘ The Craft of the Caduceus, 
or Ohasing the Aspirate,” 5s. “The Woman's Motor 
Manual,” 2s. “Shipbuilding Industry,” by R. YW. 
Kelly and F. J. Allen, 7s. 6d. “ Aircraft in Peace 
and the Law,’* by J. M. Spaight, 5s. * Malleable 
Cast Iron,” by 8. Jones Parsons, 10s. “Hot Bulb 
Oil Engines,” by Walter Pollock, 80s. “ Diesel En- 
gine Design,” by H. F. P. Eurday, 300 pp., 271 itus- 
trations, 14s. “ Laxton’s Price Book for 1919,” 28. 
“ Commercial Arbitrations.” 2s. The First Re 
of the Inetitution of Civil Engineers on the Deterfora- 
tion of Structures in Sea Water,” 901 pp., and- 
many illustrations, £1. ‘* Tungsten Ores,” by R, H. 
Rastall, 2s. ‘“‘ Technique et Pratique de la Magneto 
a Haute Tension,” by . A, Courcyrim and G. 
Dubedat, 2s. “ La Mort et son Mystère,” by Camille 
Flammarion, 6s. ‘‘ The Blind and Their Condition in 
the United States,” by Harry Best, Ph.D., 768 pages, 
10s. “‘ University College Calendar,” 1920-1921, 620 
pp., 28. “Coal,” by J. H. Ronaldson, 4s. “ Spon’s 
Builders’ Price Book for 1921,’ 6s. “ Photographic 
Technique,” 28. “Practical Design of Marine 
Boilers.” by John Gray, second edition, 8s. “The 
Annual Report of the National Physical Labora- 

.” 8s. ‘* The Mechanical Handling of Goods,” by 
C. H. Woodfield, 2s. ‘‘The Metric System for En 
gineere,” by Chas. B. Clapham, 7s. 6d. “ Transae- 
ions of the Optical Society,” Nos. 3 and 4, Vol. 
xxii., 5s. ‘‘The Wisdom of the Beasts,” by Charles 
Augustus Strong, 2s. 6d. ‘Builders’ Accounts and 


Office Supervision,” by Hardy Keen, 4s. Last 
uarter’s “ Traneactions of the American Municipal 
ety,” Ss. Autographic Postcard from Mr. 


Gladstone, dated December 12, 1879. with thanks to 
the Editor for services rendered during the Méd- 
lothian Campaign, 15s. Two Autographic Letters 
from John Bright to the Editor, dated respectively 
October 16. 1888. and June 5, 1887, 10s. each, or the 
two for 15s, ‘Alternating Currents,” by C. @. 
Lamb, M.A. Parte 1 and 2, 7s. 6d. “Poems from 
Beyond,” by Reddie Mallett, 2s. 6d. “House De- 
corations and Repairs,” by W. Prebble, 2s. ‘ The 
Riectro-Metallurgy of Steel,” by C. C. Gow, 16s. 
“A System of Æsthetics,” by Geo. H. Jaques, 68. 
“Some Factors ín Thermal Sanitation in the 
Tropics,” by Geo. Walter Grabham, 1s, “The Star 
Calendar for 1922,’ by Mrs. Periam Hawkins, Is. 
**How to Convert a Business into a Private Com- 
pany,” is. "' Applied Geography,” by Alex. 
Stevens, 5s. “ English Organ Oases,” with 59 illus- 
trations, by the Rev. Andrew Freeman, 6s. “The 
Designers of Our Buildings,” by L. Cope Cornford, 
5s. “ How the Hague Rules Affect Merchante,” by 
A E. Jackson, 0.B.E., 28. 


~ - 
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A SIMPLE FORM OF BIOSCOPE.— 
IIT. 
By OwEN LINLEY. 


In the following figures the lantern, or 
lamp-house, is shown and its arrangement 
explained. This lamp-house is suitable 
for an acetylene lamp or one where house 
current is to be had or accumulators are 
used. In the case of house current the 
best lamp for the purpose is a half-watt, 


_ gasfilled, and with what is termed a 
‘bunch filament. If house current is not 
available, a seven-cell battery would be 


required, and in that case a twelve-volt 
lamp such as is used for car lighting 
would do. This lamp-house is not large 


enough to take the full-sized electric arc 


lamp used for ordinary public shows, 


which would require special current. 


The house has two doors—one, A, at 
the back for introducing the lamp and 


° provided with a slot for the gas pipe or 


lead. The other door, B, at the side is 
for inspecting the lamp. © is a kind of 
‘box, and to this is soldered the short 
tube, D, which carries the condenser 


and which concentrates the 
rays of the light on the opening in the 
gate of the bioscope. ŒE is a channel- 


shaped piece of sheet metal soldered to C, |: 


and inside this in another channel-shaped 
piece, F, with two thin springs of clock 
steel, which press it against F. This 
arrangement, however, is only required if 
the lamp-house is required to be used as 
an ordinary lantern and take slides in a 
carrier. 


If the lamp-house is only wanted for 
lighting the bioscope, all that would be 
required would be a cut-out, which is a 
piece of sheet metal with a hole in it and 
sliding in the opening where, in the ordi- 


-nary way, a lantern slide would go. The 


piece of metal that forms the cut-out must 
be of such a length that a part of it will 
cut off, when required, all the light from 
the gate. If the light of an are lamp is 
allowed to play on the film while it is 
not in motion, it will set it on fire in a 
few seconds, and other lights are liable 
to do so. Of course, this does not apply 
to the Non-Flam films, but there are not 
so many of these. - 


house it can be made of sheet tin, dead 
blacked inside and japanned outside. If, 
however, the reader is not able to fold 
the edges of certain of the parts, such as 
where the top fits on the sides. and also 
to “ wire ” the edge of the door, it is diffi- 
cult to make a neat-looking job of it, and 
the. lamp-houses are not expensive to 
buy. ` Fig. 21 shows the simplest form of 
acetylene burner, the duplex, where two 
jets meet, as shown by the dotted lines. 
Below is a four-burner type with round 
burners which gives a better light than 
the other. : 


The body of the lamp is of simple con- 
struction, a piece of sheet metal sliding 
in the runners shown in the bottom of 
the figure. A piece of round metal is 
shouldered down at one end and riveted 
to this plate and a piece of brass with 
two holes in it slides on this and also 
takes the tube for the gas. This tube 
should be screwed into the block that 
carries the burner, as the heat of the 
flame may melt solder. The burners can 
be obtained at shops which keep motor 
or cycle accessories, and also a generator 


E 
Fig Zo 
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for producing the gas. What is known 
as the constant-pressure type is best for 
the present purpose. 

If an electric bulb is used, it is im- 
proved by'having a Mangin reflector be- 
hind it. This would cost about seven 
shillings, and would be fixed on the tube 
between the lamp and the upright. 

Fig. 22 shows the condenser in its 
mounting, which is of a good form, as 
it can easily be taken aparb for clean- 
ing the lenses when required. It con- 
sists of two pieces of tube with the ends 
spun over and one piece sliding over the 
other and held in place by the milled 
nuts. 
own mount it would perhaps be difficult 
to obtain pieces of tube of the required 
diameter, and they could be bands of 
strip brass, bent round and soldered with 
rims of small square brass wire soldered 
inside to form an abutment for the lens 
to rest against. 

The distance piece that holds the lenses 
apart can be a spiral spring of wire. 
There should be two holes in the body to 


allow for ventilation, because when thel 


lenses become warm from the heat of the 


If any readers have sufficient skill in| lamp they are apt to sweat or moisture 
-sheet metal work to construct the lamp-! will condense on them. They should not'the film is wound on thè (top(spool, the 
i 


r 


the side, 


If the reader wishes to make his| 
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be held too tightly in the mount, or they 
may crack when they expand with heat. 
The bioscope and lamp-house should be 


mounted on a stout board of sufficient — 


length, and the former fixed at one 
end of it. The lamp-house should be 
provided with runners or clips which 
take on the projecting flanges at 
as shown, in Fig. 18, so 


that it can be adjusted to and from 
the gate. At the same time the lamp 
should be adiusted to or from the con- 
denser until the light is concentrated to 
the best advantage on the opening in the 
gate. The stand on which the whole affair 
is used should be as rigid as possible. If 
the screen on which the pictures are 
shown is of fabric, such as cotton or 
linen, it is much improved by a coat of 
whitewash. 


I append a few directiéns on the man- 
agement of the films. Only those ama- 
tenrs who possess a taking. camera could 
produce their own films, so in other cases 
they would be hired or bought, and there 
are firms who cater for this class of busi- 
ness. When a film is obtained it is mostly 
in a tin box and has to be wound on to the 
top spool. There are machines for this 
purpose, but it can be done by hand. 
Care should be taken to make certain that 
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right end first, or the action will be seen 
to be reversed on the screen. 

Sometimes this is done purposely and 
causes much amusement, especially with 


some films. As regards the danger of fire, 


the Non-Flam film is safe, but there is a 
good deal of the other kind about, and it is 
dangerous, especially when loose or un- 
wound. Sometimes the lower, or take-up, 
spool does not wind up the film as it 
should do, and therefore some of it 
becomes loose and would flare up if a 
light came in contact with it. All light 
except that in the lamp-house should be 
kept away from the machine. A very 
good precaution is to have. a large pail of 
water with a blanket in it and standing 
close to the machine. If the film should 
take fire the wet blanket can be used to 
cover the whole machine with and pre- 
‘vent the fire from spreading. If there are 
many people in the room care should be 
taken that there is nothing in the way 
of preventing them from leaving quickly 
in the case of emergency. 

There are firms who let out on hire or 
sell films that would be suitable for home 
exhibition, and amongst these may be 
mentioned Mr. J. Salter, of 13, Feather- 
stone Buildings, High Holborn, and who 
can also supply any articles connected 
with bioscope matters. : 


(THE EnD.) 
MMD @ @=—<______. 
THE WONDER OF SOAP BUBBLES. 
“ Soap Bubbles ’’ was the subject of the 


i 


lecture delivered last Friday by Professor. 


_D’Arcy Thompson, F.R.S., this being the 
fourth of the Christmas lectures arranged 
by the University of Edinburgh for a 
juvenile audience, and held in the Music 
Classroom. or 

It was an old, old story, he said—the 
blowing of soap bubbles. He had not a 
notion how long ago bairns began to blow 
soap bubbles. But in the great Paris 
museum there was an old picture—an old 
Ktrurian picture, that was to say, a 
picture from a country that was old and 
civilised before Rome was built—of little 
children sitting blowing soap bubbles. 
They did not blow them as we did, with 
a tobacco pipe, because they did not have 
tobacco pipes in those days. They used 
hollow reeds. But if they had not got 
tobacco pipes, they at any rate had soap, 
and that was something to know. 

Discussing the form of the soap bubble, 
he said it was dry when you touched it; 
you could knock two of them together, it 
was elastic. Bubbles were blown in front 
of the lantern and projected on to the 
`” eren; then smaller bubbles were blown 
inside the large bubble, and a bubble was 
filled with tobacco smoke. A bubble was 
filled with gas lighter than air, and was 
allowed to float up to the roof. Then 
another was filled with gas, and when a 
match was applied exploded. | 
. When he blew a bubble, said Professor 
Thompson, it gradually got smaller and 
smaller. That was because it was a watery 
film under tension, like a piece of india- 
rubber stretched to the full, and trying to 
‘contract itself, so as to contain as much 
air as possible. inside, with the smallest 
possible surface. He blew a bubble on 
the end of a pipe, and showed that by 
contracting it was pushing enough air 
out of the stem of the pipe to blow a 
lighted match out. 

Then followed an interesting study of 
the mathematics of soap bubbles—how two 
soap bubbles of equal size joined together, 
and why they joined in that way; and how 
soap bubbles of unequal size joined 
together. People thought that they did 


arrangement 


mathematics, said Professor Thompson, 
but it was not so. It was nature that did 
the mathematics, and people only copied a 
little bit or understood a little bit. Many 
interesting experiments followed illustrat- 
ing the surface tension of water, and how 
easy it was to carry water in a sieve, 
because, if the water did not properly wet 
the sieve the little panes of water surface 
corresponding to each of the little holes in 
the sieve was stretched into a tight skin. 
A cube was dipped in soapy water and 
the soap bubbles blown. The resulting 
of surfaces, Professor 
Thompson said, had been shown by the 
higher mathematics to be the smallest 
possible. Economy of surface and abun- 


dant space within—all this the soap bubble. 


did in the twinkling of an eye; it could 
illustrate and solve all the mathematical 
problems that came within its ken. 
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ELECTRIC WAVES AND WIRELESS 
TELEPHONY. 


Professor J. A. Fleming's first Christ- 
mas lecture to young people at the Royal 
Institution was given on December 29, 
when he explained the action of surface 
waves on water and liquids, in order that 
the children might be able to understand 
the electric waves, which they would be 
unable to see. He told them that waves 
breaking on the seashore were no more 
true waves than a falling house was a 
desirable residence. If a person fixed his 
attention on a floating object, like a piece 
of seaweed, on the ocean he would see 
that as the breakers passed the floating 
thing would only rise and settle down 
again. The motion of sea waves was up, 
forward, down, and back. When a number 
of patticles performed the same regular 
motion one after another, a wave motion 
was produced, each particle pushing the 
one in front of it, but not going far itself. 

When waves passed from one medium to 
another they altered their direction. This 
was called the refraction of waves. They 
tried to get to their point in the shortest 
time. This could be illustrated by the 
simple experiment of putting a penny in a 
bucket. Move away until the penny was 
out of sight. Get a friend to fill the 
bucket with water, and the penny would 
become visible, because the rays of light 
were bent when they passed out of the 
water into the air. 


By a well-received experiment he showed: 


the vortices that arose when a box ‘full of 
smoke, but with a hole in it, was tapped 
from behind. Beautiful smoke rings were 
produced. ‘That they were also in air, 
though invisible, he proved by emptying 
the smoke and blowing out a candle flame 
placed at some distance away by tapping 
the box with the hole turned towards the 
candle. l 


WAVES OF SOUND ON THE SCREEN. 


Several more experiments were shown 
to the children on Saturday afternoon 
by Professor J. A. Fleming in his second 
lecture, when he explained how waves of 
sound in the air can be photographed or 
thrown on a screen. He spoke the open- 
ing lines of Hamlef’s soliloquy: ‘‘ To be 
or not to be, and the words became 
visible on the screen as a series of waves 
moving with extreme rapidity. 

Another method of detecting the pre. 
sence of sound waves was illustrated with 
sensitive flames. A gas jet was adjusted 
in such a way that it responded to the 
lecturer’s voice, the flame dipping up and 
lown as different words were spoken. 
More sensitive still was a high-pressure 


flame that responded to a high note- 
hardly heard by the audience. The lec-- 
turer shook his keys and money at it,. 
and the flame dipped as though worked 
by human agency. When a mirror was. 
placed behind, the presence of reflected 
waves become visible, for the flame, which 
dipped when the high note was pro- 
jected in its direction, rose to its full 
height as the glass threw back the waves 


of sound. 


The human ear was so sensitive to 
sound waves, the Professor said, that on 
a calm winter day a man had been able- 
to hear a whistle coming from a distance 
of 1,000 yards, although the movement 
of air had been only one-millionth part 
of a millimetre (which is only the thou- 
sandth part of 394 in.). 

In order to show the rapidity of an 
electric spark the lecturer revolved a disc: 
marked in black and white patches until 
they showed an even grey as long as the . 
usual! lights were burning. Then the- 
lights of the room were shut off, and the 
disc illuminated by a spark. The disc 
appeared to be at a standstill, for it had’ 
not had time to move while the electric- 
spark lit up the darkness. 


2 oo 
THE LORE OF THE MISTLETOE.. 


Christmas without its decorations of 
holly and mistletoe is unthinkable, par- 
ticularly the latter, for although it cannot 
compete with the holly so far as beauty is. 
concerned, it is of much greater interest. 
from the associations connected with it.. 
For ages its reputation has been a holy 
one. By the Greeks it was venerated for 
its medicinal properties, and Ovid and 
Virgil had faith in its magic powers. The ` 
Persian magi gathered it with religious. 
solemnities, and by the Scandinavians it 
was dedicated to their Goddess of Love, 
Friga. Indeed, the custom of kissing. 
under the mistletoe is a relic of Scan- 
dinavian mythology. According to the 
legend, Balder, the Sun God, was hated by 
Loki, the spirit of evil, and everything 
that sprang from earth, air, fire, and 
water, except mistletoe, had been sworn 
not to harm him. Loki made an arrow of 
mistletoe, therefore, which he gave to blind. 
Hoder to test. The God of Fate shot the 
arrow and killed Balder. On Balder’s. 
being restored to life at the request of the 
other deities, the mistletoe was dedicated: 
to Friga, the Goddess of Love, and every- 
one passing under it was to receive a kiss 
to show that the plant was the emblem of 
love and not of death : hence the custom in 
vogue to-day. | 

It was amongst the Druids that the 
mistletoe was especially venerated. As. 
they had a peculiar reverence for the — 
number three, the fact of its berries and 
leaves growing in threes was sufficient to- 
proclaim it a holy plant to them. The 
beginning of a new vear was a period of. 
great Druidical solemnities, of which the 
cutting of the sacred plant with a golden 
knife by the arch-Druid was the most im-- 
portant. Two milk-white bulls were then 
sacrificed, and the mistletoe, after being 
dipped in cold water, was distributed 
among the people, by whom it was- 
cherished as an antidote against poison 
and a protection against witchcraft. ` 

During the Middle Ages it was esteemed 
as a cure for epilepsy, and its efficacy in 
this direction was believed in down to a 
much later period. Boyle has recorded} 
some remarkable. cures effected by it, and 
later medical writers attest its value in 
convulsive diseases. Since then it has 
fallen “from its high estate,” and has 
been expunged from the materia medica.. 
—W. G., in the “ Scotsman.’” 
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CORROSION OF IRON AND STEEL 

Dr. Allerton S. Cushman, 
Director of the Institute of Industrial 
Research, Washington, D.C., recently re- 
turned from an extended visit to England 
and France, read a paper entitled 
‘Studies on Corrosion of Iron and 
Steel’ af a recent meeting of the Cana- 
dian Railway Club, Montreal, Canada, 
in which he made a most interesting 
analysis of the causes of corrosion or rust 
of metals, from which we make the fol- 
lowing extracts :— 

“ Briefly stated, the electrolytic ex- 
planation of corrosion boils down to this: 
The metal cannot corrode or rust unless 
it first enters into solution in water 
or some watery solution or liquid medium. 
Having entered into solution, the atoms 
ionise and obey the laws of electrolytic 
dissociation. To put it in very practical 
language, it may be stated that iron can- 
not corrode or rust unless water is present 
to act as a medium and unless also 
oxygen is present to complete the oxida- 
tion of the resulting ions. Those of you 
who have at least a bowing acquaintance 
with physical chemistry, know that on 
entering into watery solution, the mole- 
‘cules of which all material substances are 
made up, dissociate into constituent atoms 
or groups of atoms which carry equal and 
opposite charges of static electricity. Such 
charged atoms are known as ions, and as 
an the case of water taken as an example 
would be written H and OH. The corro- 
sion of iron, the subject which imme- 
‘diately concerns us at this time, is 
nothing more nor less than an electrical 
phenomenon. There is abundant evidence 
to prove the truth of this statement, as 
all. may learn who take the time and 
‘trouble to study the abundant literature 
of the subject. Then years ago all this 
sort of. scientific explanation and discus- 
sion was in much the same condition as a 
cut-up puzzle in which the very numerous 
jig-saw pieces were being tediously and 
gradually fitted into their proper places, 
but the picture as a whole was far from 
finished, and was as yet not recognisable 
as an ordered or purposed fact. Some 
‘pieces would not seem to fit in anywhere, 
and others seemed to have been jammed 
Jn anyhow, whether they fitted or not. 
At the present time the picture is still far 
from complete, but the advance of scien- 
‘tific knowledge in what has come to be 
‘known as the ‘higher physics’ seems to 
be making pieces fit in where only blank 


‘Spaces have been hitherto discernible. I 
_am referring now to the knowledge that 


has been gained of the actual constitution 
and configuration of the material atoms. 
“Woe now know with very considerable cer- 
‘tainty that an atom of matter is a sort 
‘of solar system in miniature, inasmuch 
as it consists of a central electro-positive 
‘nucleus, around which are grouped elec- 
‘tro-negative satellites moving with orbital 
‘precision with reference to their-nuclei and 
‘to each other. Under certain circum- 
‘tances, however, these elettrons are 
‘detachable from one system and attach 
‘themselves to neighbouring ones, with the 
result that the one system becomes electro- 
positive by depletion of electro-negative 
‘electrons, while the other becomes electro- 
negative by carrying for the time being 
a surplus of electrons. The simplest illus- 
tration that I can think of is the experi- 
ment made thousands of years ago that 
eventually gave electricity its name, from 
the yellow fossil gum amber washed up on 


Physical | 


the shores of the bleak and stormy Baltic 
Sea. If a piece of amber be rubbed witn 
a cloth, it will not only pick up a bit of 
paper or pith, or other light non-metallic 
substance, but the substance will actually 
Jump across a slight gap to meet the 
amber as it approaches. Here was action 
at a distance, even if only a small dis- 
tance, and such gigantic intellects as 
Isaac Newton and_many another before 
and after him could make nothing of it. 
It now appears that many substances are 
composed of ‘atoms in which the attendant 
electrons are only lightly held, and that 
they can actually be wiped off and joined 
up temporarily with neighbouring sys- 
tems. Thus, we have one body electro- 
positive by the abstraction, while the 
other becomes electro-negative by the 


addition of electrons. Now, by ana- 
logy, when a surface of iron is 
brought into contact with a watery 


medium, the solution pressure of the 
atoms on. the contact surface forces some 
of them to migrate, but they leave elec- 
trons behind on the parent surface, so 
that the iron ion in solution for an ap- 
preciable instant appears as a positively 
charged ion or atom devoid of its full 
complement of electrons. This, however, 
is an unstable state of affairs, and the 
wandering oxygen molecules in the solu- 
tion, in conjunction with the ever-present 
negative hydroxyl ions (OH), become 
actively engaged in carrying electrons to 
the iron ions to make up the deficit. In 
the meantime, however, the negatively 
charged metallic surface has an excess of 
electrons which we might permit our- 
selves to say it has no use for. 
electrons will move away in the direction 
of any atom that is deficient in electrons 
—in other words, to any electro-positive 
Spot or area. Electrolysis is then at 
work, and corrosion and pitting proceed 
apace. If the action is going on in a 
corroding medium in which the atomic or 
molecular aggregates formed by tlie rush. 
ing together of the positive iron ions and 
the negative hydroxyl ions are insoluble, 
the hydroxides will build and accumulate 
upon the corroding surface as colloidal 
rust. It is difficult to understand all this 
unless we call upon our imaginations to 
follow the rustless migration of electrons 
from one atomic system to another as the 
change ‘of energies takes place. It even 
helps if we permit ourselves. to think of 
the electrons as living cells striving to 
get away’ from unstable and uncomfort- 
able environments and to attach them- 
selves to groups in which they can quietly 
settle down’and revolve in peace and 
quiet. But between the solution pressure 
on one side attempting to make the atoms 
leave home and the cosmic pressure of 
the free ions in the watery medium trying 
to kick them back again they have a rest- 
less time of it. About as restless in their 
plane of magnitude as a football in a big 
game, which does not stay put in any one 
position very long, but finds itself the 
plaything of contending forces continually 
pushing it in opposite directions. If. 
however, there is no oxygen present in 
the watery corroding medium, corrosion 
does not go on. ron atoms will tend to 
go into solution but are pulled back by 
the electron they leave behind, so that 
they do not succeed in migrating, and 
the surface becomes, as we say, polarised. 
It is only when the oxygen brings about 
precipitation of the iron ions as hydro- 
oxides that the way is cleared for more to 
come crowding in, so that the corroding 
action becomes progressive. I find it 
helpful to think of the contact between 
the metal and the corroding medium as a 
sort of space-lattice or grating through 
which the atoms have to squeeze or crowd 
to get into solution, incidentally wiping 


These’ 


off and leaving behind some of their elec- 
trons in transit, and then immediately the 
push and pull of the opposing forces are 
exerted through the bars. Phis may seem 
a somewhat fanciful presentation, but to 
my mind it expresses something very like 
what actually takes place. l 

“I have, at all events, accomplished 
part of my present purposes if I have 
stimulated your minds to consider the cor- 
rosion of iron and steel from the stand- 
point of the electronic constitution of 
matter—in other words, as being a purely 
electric phenomenon. As I have pointed 
out, the picture is still incomplete, but 
the scientific knowledge which has been 
attained as a result of the discovery and 
study of radium and its congeners is help- 
ing us to fit pieces into the puzzle that 
find the appropriate vacant places wait- 
ing for them. 

“ Now, it must be apparent that if a 
metallic surface subject to corrosive 
attack has an unequal solution pressure 
at different points on its surface, due to 
segregation of impurities or 
stresses and strains, or 


for any 


other contributory reason, the negative. 


electrification of the surface will be 
unequal ` and unstable, so that the 
electrons are kept in an extraor- 
dinary state of movement and surging 
backward and forward, seeking equili- 
brium. Corrosion in such a system is con- 
tinually being stimulated, for at no time 
is any stability reached. The ideal. condi- 
tion would be when the solution pressure 
was a minimum and constant for every 
atom making up the surface.’’—“ Railway 
and Locomotive Engineering.” 
e—a O iair 
THE EFFECTS OF THIRST. 


Investigating the effects.of thirst on 
young albino rats, Tokuyasu Kudo, of the 
Institute of Anatomy, University of Min- 
nesota, finds in the ‘‘ Journal of Experi- 
mental Geology ” that albino vats about 
one month old may be held at constant body 
weight for several weeks by restricted 
amounts of liquid (milk) in a diet other- 
wise adequate for growth. The rats show 
a progressive tolerance of thirst, so that 


less liquid milk is daily required for main- 


tenance as the experiment proceeds. The 
tail becomes elongated while the body 
length remains constant. There is in 
general a marked increase in weight of the 
skeleton and a slight increase in the 
visceral group. The musculature remains 
nearly constant in weight. There is a 
slight decrease in the integument and a 
marked loss in the “ reminder.” 

Of the individual viscera, the hypo- 
physis, eyeballs, kidneys, suprarenals, 
Spinal cord, skeleton, sciatic nerves, pan- 
creas, stomach-intestines, liver, and uterus 
show a definite increase in weight. The 
heart, brain, and lungs remain nearly 
constant in weight. The thymus, ovaries, 
parotid, and submaxillary glands, spleen, 
testes, epididymides, and thyroid suffer 
more or less well marked decrease in 
weight. 

The growth tendencies of the various 
organs in the young rats during the thirst 
experiments correspond in general to those 
found in rats of similar age during under- 
feeding, although certain exceptions occur 
(testes and kidneys). Likewise, the results 
of the thirst tests (also those of the inani- 
tion experiments) show a general resem- 
blance to those of similar character in 
adults. There are certain differences 
according to age, however, as well as 
according to the type ,ef inanition em- 


ployed. a 


- 


unequal - 


274 © ENGLISH 


HANDICRAFT: ITS CULTURAL 
AND TECHNICAL VALUE. 


At a meeting of the Educational Hand- 
work Society last Saturday Dr. P. B. 
Ballard, who was in the chair, said that 
since man had two hands education by 
the hands and through the hands was an 
essential part of the training of the young. 

Mr. B. S. Gott, secretary to the Middle- 
sex Education Committee, read a paper 
on ‘Secondary Education Through Hand- 
work.” He said that the first steps in 
educational handwork were no doubt taken 


- I response to the cry that something use- 


`~ 


ful should be taught. Handwork was con- 
sidered in relation to the promotion of 
industrial efficiency. It was soon seen, 
however, to have a cultural and a moral 
valuo. In most primary and secondary 
schoole to-day it was taught to children 
under thirteen or thereabouts as a method, 
not a subject. Thereafter it became voca- 
tional. , There were both at primary and 
secondary schools boys who, voted dull in 
class, were brilliant in the workshop, and 
were certainly not below the general level 
of intelligence. One had to consider the 
vast body of people needing a good general 
education to whom the ordinary school 
curriculum did not apply. For these 
handicraft would be of immense benefit— 


_ handicraft with a cultural rather than an 


industrial aim. An institution consisting 
mainly not of class-rooms, but of work- 
shops, would be helpful even to pupils 
who were not intended for the factory, the 
object being to provide a good general 
education in which the use of tools was 
the means and not the end. The question 
to be considered was whether ‘they could 


find in the lathe and the battery a sub-- 


stitute for languages and literature, so 
that there would be no difference cultur- 
ally between the products of the different 
types of secondary school. 

Teachers of unusual capacity would be 
needed. They would have to have the 


_ cultured outlook of the University man 


combined with skill in the use of tools. 
The ordinary craftsman was too affected 
with the material views of trade unionism. 
‘The chief advantages of this system would 
be the discovery of special talents which 
now lay hidden, and the prospect of the 
rediscovery of the spirit of inventiveness. 


Mr. Richard N. Sharman, assistant 
editor of “ Educational Handwork,” also 
read a paper, in which he gave hints to 
teachers of handicraft. He laid stress on 
the fact that experience favoured the 
teaching of handwork by the ordinary 
class-room teacher. The two qualities 


needed were temperament and. technical 
skill. 
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ENGLISH ORGAN CASES. 


“English Organ Cases,” by the Rev. 
Andrew Freeman, B.A., Mus.B.(Cantab), 
F.R.C.O. (London, Geo. Aug. Mate and 
Son, 150, Fleet Street, E.C.4), is a valu- 
able and well-conceived study of a some- 
what neglected subject, and will, we are 


sure, be welcomed by all makers, users, 


and lovers of the noble instrument that so 
well deserves better housing than has 
sometimes been vouchsafed to it. Archi- 
tects, many of the most eminent of whom, 
as the author acknowledges, have devoted 
their abilities to the production of beau- 
tiful designs, will be especially interested, 
and we trust its perusal by those con- 
cerned with the installation of organs will 
more and more encourage all such to 
avail themselves of the co-operation of 
the designers of the buildings, which 
are sometimes desecrated rather than 
adorned by the bizarre or common-place 
efforts of others to whom ‘they are 
intrusted. 


Mr. Freeman begins with the history of. 


the organ in pre-Reformation days, and 
continues it through the latter half of the 
sixteenth century, into the seventeenth, 
with special mention of the beautiful case 
in King’s College, Cambridge, built in 
1605-6 by Thomas Dallam, of which views 
of the east and west fronts are given. 
From the Restoration down to the present 
period the subject broadens out into a 
critical examination of the debasement 
which set in during the eighteenth century, 
mainly because church authorities either 
could not or would not pay for good work. 


‘There were, of course, exceptions, and due 


mention and credit are given to those to 
whom we are indebted for their installa- 
tion and survival. Of modern examples 
and tendencies we have a good list, and 
many illustrations, with many suggested 
hints for the avoidance of errors of design 
and the opportunities missed of the 
achievement of better results. 

There are fifty-nine good illustrations. 
Eight have been specially drawn by Mr. 
H. T. Lilley to illustrate one section of 
the text in Chapter IV.; the rest, except 
where otherwise stated, are from copy- 
right photographs by the author. St. 
Paul’s is given as a frontispiece—the first 
organ case designed by an architect. 
Originally built in 1697 by Father Smith, 
the case was designed by Sir Christopher 
Wren, and carved by Grinling Gibbons. 


Of the numerous cases designed by archi- 


tects of our own time many illustrations 
are given. To our own readers the con- 
cluding hints given should prove very 
valuable. The last recommendation we 
heartily endorse. Mr. Freeman points 
out that the separate choir organ case 
seems to have gone out of fashion of late 
years, though a few recently built. organs 
have part of their cases advanced, some- 
what after the manner of a choir case, as 
at Westminster Abbey, St. John’s Col- 
lege, Cambridge, and Clapham Parish 
Church. Yet a hanging choir case can be 
made one of the most beautiful features 
in an organ case design, and many organ 
fronts would be improved by their 
inclusion. i | 
— e @ m 
THE CAUSES OF TWINS. 


In the “Journal of Experimental 

Zoology ’’ Professor H. Newman, of 
the University of Chicago, says, concern- 
ing the causes of human twinning :— 
. Davenport has recently published data 
that tend to show that monozygotic twin- 
ning is inherited strongly through the 
male parent. If this claim is valid, how 
could this fact be shown to accord with 
the general theory of twinning herewith 
expounded? If in human beings twin- 
ning be a result of temporary retardation 
followed by recovery, how could the sperm 
be responsible for retardation?’ It is 
evidently true that in human beings, as 
in other animals, there are varying. 
degrees of compatibility between the eggs 
of some females and the sperms of some 
males. Doubtless the eggs of some females 
are totally incapable of fertilisation by 
the sperms of some males, while quite 
fertile to the sperm of others. 

Doubtless also there are many border- 
line cases that involve relative incompati- 
bility and consequent disharmony and 
retardation. If retardation be sufficiently 
severe, physiological isolation might occur 
at a relatively early period, which 
would likely result in completely sepa- 
rate twins; but if physiological isola- 
tion occurred relatively later, there 
would be a less complete separation 
of the twin bodies, and the resultant con- 
joined twins, cases of dicephaly, spina 
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duplication common in human fetuses- 
Thus twinning might be inherited through 
the male line owing to some peculiarity of 
sperm in a given race that has a retard- 
ing effect, upon the egg. 
ject is one richly deserving of further in- 
vestigation, which will necessarily proceed. 
slowly. 
—_————» o o-—-_____—. 


SCIENTIFIC SOCIETIES. 


BRITISH ASTRONOMICAL 
ASSOCIATION. ~ 


At last week’s meeting of the Britisk: 
Astronomical Association in Sion College 
Mrs. Maunder read a paper on the rota- 
tion of the Sun. Recent measures of 
“flocculi’’ made at the Yerkes Observa» 
tory show evidence that the Sun in the. 
levels where “flocculi’’ or clouds of cal- 
cium vapour exist is rotating faster in its- 
southern hemisphere than in its northern. 
These measures of motion were made upon 
clouds which lasted from two to seven 
days. Some years ago Mr. and Mrs. 
Maunder determined the rotation from. 
sunspots, ignoring those ‘that lasted less. 
than six days, and found that in the deep-- 
seated disturbances which recurred after 
a whole rotation of the Sun the rotation 
was faster in the northern than in the 
southern hemisphere. Fitting the two 
determinations together, she shows a. 
rotation velocity varying with the depth. 
in the Sun’s atmosphere, and with a 
stream, possibly magnetic, across the Sun's 
equator, pointing to considerable currents 
in the gaseous envelope. 


Nova PERSEI. 

Dr. Steavenson asked for observations of 
Nova Persei : the new star of 1901, which 
is reported to have been getting brighter 
since 1918, and to be now within the reach 
of a 6-in. refractor or an 8-in. reflector. 

Mr. Doig contributed a paper on the 
Shapley-Curtis controversy respecting the 
size of the universe, giving his reasons for 


supporting Shapley’s larger value (accord- - 


ing to which light takes 500,000 years to 
travel from the Galaxy in the Milky Way. 


-to the Earth). 


Mr. Cottrell read a paper on terrestrial 
magnetism, in which he suggested that the 
long period change in the deviation of the 
compass might be due to a magnetic field 
set up by electric currents from the Milky 
Way. It seemed very improbable, said 
Mr. Maunder, that the Milky Way coul 
have much effect here. , 


THE CHALDEAN SOCIETY. 


The winter “Quarterly Journal of the 
Chaldean Society’ (London: George 
Philip and Son, Ltd., 32, Fleet Street, 
E.C.4, 1s. post free) is a good number. It 
contains a report of the last annual meet- 
ing, at which rules were adopted for 
simplifying the election of members; and 
the following were elected (or re-elected) 
officers for the ensuing year: President, 
Mr. J. Hargreaves, F.R.A.S. (Royston) ; 
Secretary, Mr. Edgar W. Foster, F.R.A.S: 
(Luton); Treasurer, Dr. J. K. Fothering- 
ham, F.R.A.S. (University Observatory, 
Oxford); Librarian, Mr. G. S. Clark- 
Maxwell (King’s College, Cambridge): 
There are also several very readable papers 
by members and others, one of the shortest 
of which we extract, mainly because some 
of our own readers may assist in the search 
specified. 

THE SHapow or VENUS. 

The question has sometimes been raised 
as to whether the planet Venus can ever 
throw a shadow. Professor Cumont, of 
Brussels,-in his “ Astrology and Religion ’” 


bifida, and other types of teratological!-says, that, (both) Babylonians and Greeks- 


The entire sub- - 


the appearance of success. 
‘est, however, Venus gives ten times the 
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counted Venus as a divinity with the Sun 
and Moon, as the most brilliant of 
the planets. He further quotes from the 
“ Natural History ”? of the elder Pliny the 
statement that “ alone among the stars she 
shines with such brilliance that her rays 
oast a shadow.” Pliny was born in the 
reign of Tiberius, A.D. 23, and perished 
in the great eruption of Vesuvius, A.D. 79. 
He was a most painstaking and careful 
observer, but the professor thinks his etate- 
ment would be absurd for the climate of 
Rome, though strictly correct under the 
clear sky of Syria. 

For Venus to.throw any perceptible 
shadow it is necessary that her light 
should exceed that of all other luminaries, 
whether the twilight radiance, or the 


, Moon, or the combination of other stars 


in all directions. Aga rule any search for 
a shadow is bound to be disappointed. In 
the circumstances the following extract 
from a letter from the late Dr, Warde 
Fowler to Professor Turner may be in- 
teresting. The letter is dated 1912, 
December 26. . | 

“ As Venus is so fine just now, I went 
eut about 5.30 this evening, after a day 
of torrential rain, to have a look at her. 


-The Moon was not up, and hardly any 


other star was visible. The light of Venus 
seemed to be intensified by a huge bank of 
black cloud immediately below her. She 
shone on the open road down which I was 


walking, and which was wet and shiny | 


with rain. I could not see any shadow 
of myself, but a shadow became plainly 
visible when anyone passed me: at about 
twenty yards away it was most obvious. 
I take 1t that the circumstances were 
unusual and combined to produce an un- 
usual effect.” l 

The publication -of this letter may 
encourage amateur observers to look for a 
shadow when Venus comes into prominence 
again in the New Year. It is a romantic 
search, and one not often rewarded by even 
At her bright- 


light of Sinius, and the search ought not 
to be entirely without hope. 


NORTH MIDDLESEX WIRELESS 
CLUB. 


The eighty-first meeting of the club 
was held at the headquarters, Shaftes- 
bury Hall, Bowes Park, N., on Wednes- 
day, December 28. After the usual Morse 
code practice the chair was taken by Mr. 
Gartland and the minutes read by Mr. 
Holton (in the absence of the secretary). 
Mr. Holton then gave a lecture on ‘‘ Re- 
ceiving and Transmitting Circuits.”’ 

Commencing with the simpler crystal 
circuits, Mr. Holton showed by chalk 
diagrams on ‘the blackboard the merits 
and demerits of the different circuits. He 
then passed on to valve circuits, and 
dealt with these in the same way. Ques- 
tions were asked and answered, and after 
a short discussion the meeting adjourned. 
For particulars of the club apply to the 
Hon. Secretary, E. M. Savage, ‘‘ Niths- 
dale,” Eversley Park Road, N.21. 
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Lubricating Steam Pipe-lines.—An_ excel- 
lent condition of steam pipe-lines may be 
maintained by placing a lubricator in the 
boiler-room and feeding a small quantity of 
cylinder oil into the line. There is abso- 
lutely no doubt that this expedient saves 
much loss at comparatively small cost. The 
feeding of oil tends to ‘prevent corrosion, 
thereby preserving the threads of the piping, 
and keeps the gaskets at the joints soft, so 
that they do not crack and burn out. Steam 
lines treated in this way will last indefinitely, 
end stay tight. 


SCIENTIFIC NEWS. 


There is very little doubt that an earth- 
quake or earth tremor was felt over a wide 
area of the northern and eastern parts 
of Northamptonshire on the night of the 
29th ult. about five or ten minutes to 
eleven. Mr. G. R. Mather, of Sunny- 
ville, Wellingborough, our own con- 
tributor, who takes a deep interest 
in seismic disturbances, felt the vibra- 
tion. He was in bed at the time, 
and though there was no shaking of the 
bed or house apparent to him he believes 
the disturbance was that of the slide of a 
geological fault. There was a distinct 
sound as of the crunch of a mass of stone 
moving. Such faults are known to exist, 
if not in North Northamptonshire, at any 
rate just over the border in North Beds, 
and Mr. Mather had personal experience 
when a youth of an earthquake in that 
locality. Other Wellingborough reports 
from three other districts of the town are 
of much the same character.. One resident 
said the wires of his piano sounded; in 
another house a glass was shaken from a 
stand, others say the doors and windows 
rattled and crockery in the cupboards 
rattled. Confirmating reports of the 
visitation come from Burton Latimer, 
Irthlingborough, Finedon, Sharnbrook, 
Wymington, Podington, and Rushden. 


Believed to be many hundreds of years 
old, there has been unearthed at Bay Hill, 
Dover, the skeleton of a very tall man, 
the skull very small in comparison to the 
other proportions. The body had been 
buried under a layer of flints. 


Summer time was adopted in France 
on February 9, 1911, and nearly eleven 
years of it have been enough for most 
Frenchmen. The Senate,’ despite the 
opposition of the Minister of Public 
Works, has voted for the abolition of 
summer time, showing that, as here, any 
advantage from this law to towns was 
counterbalanced by losses to agriculture. 
The opposing Senators argued that, the 
war being over, coal was now plentiful, 
and it would be better to reduce the con- 
sumption of electricity in towns and not 
interfere with farmers. The question 
will again have to come before the Cham- 
ber of Deputies, but we hope the Senate 
will not give way; and that, if it 
is sought to force the Bill introduced 
into the House of Commons through in 
the face of similar opposition here, our 
House of Lords will follow the lead of 
the French Senate. 


The Rostas Bureau, Christiania, has re- 
ceived a telegram from Moscow stating 
that the Russian Begitstjev expedition 
sent to search for the Norwegian ex- 
plorers, Tessem and Knudsen, arrived at 
Dixon on June 8 and at Cape Wild on 
July 28, where they found a letter from 
the explorers dated November 10, 1919, 
saying: ‘‘Bears have destroyed our 
depots, and we have now only. twenty 
days’ provisions.” The expedition re- 
turned towards Dixon, and found a map 
near Cape Steregov. West of Cape Pre- 
metny they discovered the remains of a 
fire on the beach and a rifle and car- 
tridge of Norwegian 1914 pattern, also 
the remains of a burnt human body. No 
footprints of the second man were found, 
and it is believed that both are dead. 
The expedition returned to Dusinka on 
October 23. Tessem and Knudsen left 
Amundsen’s expedition in the autumn of 
1919. 

The primitive human skull recently 
found in the Broken Hill Mine, North 
Rhodesia, and described in our issue of 
November 18 last, on p. 198, is now on 


view in the large court of the Natural 
History Museum, South Kensington. 
Since it was presented to the Trustees of 
the British Museum experts have com- 
pleted the process of cleaning it by remov- 
ing all mineral matter adhering to its sur- 
face. Up to the present it represents a 
unique type of human skull in its peculiar 
combination of modern and very primitive, 
almost ape-like, characters. Careful 
models and casts will be made for distribu- 
tion by presentation, sale, or exchange to 
other museums in this country and 
abroad. Dr. Arthur Smith Woodward, 
F.R.S., Keeper of Geology, who was the 
first to realise its extreme importance in 
the history of man, and who was able to 
seoure it for this country through the 
kindness of the directors of the Broken 
Hill Mine, has arranged to satisfy the 
popular interest by placing it on exhibi- 
tion during the present holidays, after 
which it will have to be removed to the 
laboratories of the Museum for casting and 
for detailed study. i 


Professor William Abbott Herdman, 
C.B.E., D.Sc., President British Associa- 
tion for 1920, Professor of Oceanography 
(Liverpool University), and advocate of 
the new ‘‘ Challenger ” expedition, is one 
of the New Year Rnights. 


“Its an ill wind that blows nobody 
good,” and the winds of autumn have 
blown within the ken of Scottish natural- 
ists two birds which have not before been 
found on our shores. Both were observed 
on Fair Isle during the early weeks of the 
autumn migration, and their discovery is 
fully described by Dr. Eagle Clarke and 
Dr. Stenhouse in the -December number of 
the “ Scottish Naturalist.” The rarer, and 
it has never before -been seen in Britain, is 
the Eastern lesser whitethyoat, a bird 
which breeds in Siberia northward to the 
limit of forest growth and southward to 
the Altai Mountains, but in winter it nor- 
mally seeks warmer quarters in India and 
Ceylon. Its journey to the north of Scot- 
land has therefore taken it far out of the 
usual course of its migration. The second 
rare visitor is the yellow-legged herring 
gull, which on two previous occasions only 
has been scen in the British Isles. It is 
strange that it is not more frequently 
observed on the scuthern coast of England 
and Ireland, for it breeds on the shores of 
the Bay of Biscay, though it is perhaps 
more common in the Mediterranean area. 

Professor C. S. Sherrington, who has 
been appointed a Knight Grand Cross of 
the Order of the British Empire, is presi- 
dent of the Royal Society, and was for- 
merly Professor of Physiology at Liver- 
pool University. He has been awarded 
more honorary degrees by British and 
foreign universities than most living 
savants. He is the Waynflete Professor of 
Physiology in the University of Oxford. | 
He is an Honorary Fellow of Gonville and 
Caius College, Cambridge, a Fellow of 
Magdalen College, Oxford, and Honorary 
D.Sc. of Dublin and Sheffield, and an 
Honorary LL.D. of Glasgow, Toronto, and 
Harvard. He is a member of the Royal 
Academy of Science at Rome, and many 
other foreign academies and societies. He 
was awarded a Royal medal in 1905 for 
his researches on the central nervous 
system. He has served on many -Govern- 
ment Committees, and was chairman of 
the Industrial Fatigue Research Board. 
He is the author of numerous works and 
papers on the brain and nervous system. 


A device invented by his son during 
the war, but too late to be utilised, is 
described by Mr. Thomas A. Edison. It 
was designed to clear the German trenches 
before an) infantry\charge.) It is in the 


_, ¡every year will be on the same day of the 
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form of a wheel 3 ft. high, 6 in. wide Majesty’s Treasury, has been appointed, | whiskered bats, and long-eared bats, 
filled with a high explosive: and having | in pees ‘to Sir John Westerman | which throughout the shies ee Kais 
a steel rim smooth and heavy. A time Cawston, K.C.B., to the office of Deputy- clusters like a swarm of bees, TE 
fuse regulates the explosion of the charge. | Master and Comptroller of the Royal j from. rafters in dark corners. ilar 
Attached to the shafting of a highly Mint, and ex-officio Engraver of His cestors regarded bats with an Sar Soy ' 
'geared tractor, the wheel was set revolv- Majesty’s Seals, with effect from Janu- suspicion. These flying E urr 2 
ing at a terrific speed and then released|ary 1. . with mouselike heads an X a bart 
as by a catapult. When the speed de-| ‘fhe death has occurred at Sheffield of | never settling on the ground, ae aes 6 
veloped 35,000 surface feet a second the|Dr. G. S. Brady, F.R.S. , in his 90th year, | their young, were unlike any ot ha i Aine 
wheel was automatically released from the] Dr. Brady, who was a native of Sunder. | creature. It was ie taa 4 a 
shafting. In front was an inclined plane, land, qualified in 1853, and practised in |shunned the light of day, RTE rn 
down which it sped with the velocity of a] Sunderland for many years, during which | ness, and so were looked upon i ue 0 i 
bullet. It would sometimes go two miles, | time he was hon. physician at the Sunder- spring of E al o T il. eg and 
cutting like a knife through everything| land Royal Infirmary. He was an{|Surprising that ie Ha Pr o ot 
in its path. It went through 200 ft. of authority on natural history, and was pro- | artists represented angels wit Niece 3 
closely set wire entanglements as if they | fessor in that subject at Durham Univer-] birds, and malignant spirits with 
had been cobwebs. It would eat its way|sity. He received his F.R.S. distinction|f bats. Yet the bat is readily ree 3 
through a wall and shoot on until the| for investigating small crustaceans which | and may be made an ERRIRE e n? 
time fuse exploded it, when it levelled | were dredged from the open depths during but not forgotten natura ist men pas oo 
everything within 150 ft. oe a oes expedition. Dr. Brady: left vee ene Ti pa aed held ures pie 

We regret to announce the . underland about twelve years ago, and | “7535, ? : 
Gorman Sims Woodhead, E BE, MB | oe aos live in stoment at Stel, Heh senile on the cheek o the hae 
Professor of Pathology at Cambridge, at} The details have been fixed governing | noise were made with the mouth in imita- 
Arsthorpe Hall, Lincolnshire, on the 29th the conditions of the second Peugeot tion of the buzzing of a fly, the bat would 
ult. At the beginning of the war he was prize of 20,000 frs. offered for the flying | search about the ‘lips for the anticipated. 
mobilised and became a colonel in the|hicycle or aviette immediately after dainty. 
R.A.M.C. (T.), and. for some time was | M. Gabriel Poulain won the first aviette : een | 
head of the large camp at Tipperary. prize this summer by covering ten metres An inqury. into the cause of a heavy y 
After that he became an inspector of| in the air on a bicycle propelled. entirely smoker’s sudden death led the City 
ypboratories in military hospitals in the| by human energy and having no gas{©Toner on Saturday to comment on the 
United Kingdom » a post which. involved lighter than air to aid in its Support. The e r ae smoking cheap cigarettes. 
perpetual travelling and discomfort. He | apparatus must be propelled solely by å Gwin d ra cher (fifty eight) of Acton, 
also invented a process of chlorination of | muscular energy. A flight of 50 metres |@TOPPC bi n ay New Bridge Street. He 
the water supplied to the troops so as to| must be effected over a flat surface in both Taa ° Ee oes a a Et 
prevent the carrying of germs. He was | directions. No gas lighter than air may |S“ b re he TER ki ey fab ad ; 
born in 1855. From Huddersfield College | be employed to have a lifting effect, and oh kea P ty yy De Te Za Aller at 
he went. to the University of Edinburgh, | no external aid such as towing will be St E o ar Ho. ital said h Ta e 
and pursued his medical studies for a| permitted. The competition is inter- oldetandine ha 3 op si dis š “Th 
brief period at Berlin and Vienna Univer- national, except for the fact that Germans, cigarettes which Belcher pears marina R ed 
sities. For a time he acted as director of Austrians, Turks, and Bulgarians are ects as much nicotine as ù Turkish 
the Research Laboratory of the Conjoint | barred. The trials will be held in the cigarettes. He thought the greater danger 
Board of the Royal College of Physicians | last weeks of April, June, July , and wa the carbon moade aen off b the 
and Surgeons. In 1899 he was elected in September. Entries can be made, at a paper. This discovery, added Dr Allen 
succession to Professor Kanthack to the| fee of 10 frs., at the Maison P eugeot, 80. [had been made by Dr. Di Professor 

$ a ) ce : 3 by Dr. Dixon, Professor. 
Chair of Pathology at Cambridge, and it | Rue Danton, Levallois-Perret, Seine. of Pharmacology at Cambridge. Carbon 
‘was largely due to his activities that the! The Cambridge University Press has|monoxide was a dangerous gas which led 
new ` Medical School ‘buildings were] issued a new trade catalogue of their|to fatty disease of the heart, as it 
erected, including the memorial museum publications, with prices revised up to] poisoned the nerves. The coroner said he 
to Professor Sir George Humphry. He| December 7 last. ‘The trade terms are|thought the public should -know these 
was a member of the Royal Commission on | defined on page 2, and the trade will do things. Death from natural causes was: 
Tuberculosis in 1902, President of the well to note the improved J ourney terms, | the verdict. We endorse the coroner’s 
Royal Medica] Society, 1878, and Presi- which are very satisfactory. The catalogue | opinion very seriously. A pipe of sound 
dent of the Royal Microscopical Society, | covers 41 pages. : tobacco indulged in moderately hurts 
1890 to 1899. It is wi = 
t is with great regret that we chronicle 


epee but the filth sold in the -e 
Very many of our own readers will bel, Me i of cheap cigarettes is shortening the lives 
interested in “Bank Holidays Fixed; or, EATR ; ee E he of half the menfolk of the country, and 
Father Time Interviewed,” by W. Arnold, Co., of New York City, ae A patent | Vany thousands of women as well. 
LL.B.London (London, E. J. Larby, attorney for over forty years. Although} The number of applications for patents | 
Ltd., 50, Paternoster. Row, E.C.4, 6d. | born in Germany in 1854, no one was more | filed during 1921 show a slight decrease 
net). By the new calendar advocated, 1n | thoroughly Americanised than he. He compared with those of the previous year, 
1925 and ever afterwards every date of was educated at a technical school in|which was a record. The number of appli- 
Winnweiler, and went to America in 1871. |cations will exceed 55,000, whereas in 1920 
He finally gravitated to New York, and|there were nearly 357,000. The principal 
in 1880 he became one of the patent|inventions for which patents have been 
attorneys of Messrs. Munn and Co., and |obtained are electrical appliances. These 
for over forty years gave up his life to|head the list in numbers, but are closely 
the prosecution of patent cases. His asso- | followed by inventions relating to internal 
clates in the patent offices of Messrs. |combustion engines, building construction, 
Munn and Co., and also the “ Scientific kinematographs, furnaces, and kilns. 
American,” mourn his loss very deeply, | Labour-saving devices and inventions con- 
as Mr. Hoster was a man of sterling in- | nected with the utilisation of rubber also 
tegrity and his friends were friends of a|show a large increase. There is also a con- 
lifetime. 


siderable increase in patents applied for 
An experiment is to be carried out at| by women, principally in connection with 
Send Manor Poultry Farm, Ripley, Sur- 


household articles. 
rey, under the direction of the Scientific 
Poultry Breeders’ Association, with the 
object of ascertaining by means of two 
absolutely similar flocks of birds what 
advantage is obtainable as regards cost of 
production, number and size of eggs, dur- 
ing the winter months, by use of artificial 
light. A similar experiment is also to be 
carried out at the Harper-Adams Agricul- 


week, and therefore Easter and our other 
at present inconveniently movable feasts, 
and the rest of our Bank Holidays, can 
be fixed on the same days each year, com- 
mencing on the Easter Day on April 14. 
As all know, the problem of fixing 
Easter has often engaged, and is now en- 
gaging, the attention of our own Parlia- 
ment and Government, and it has time 
and again been discussed in our own 
pages. As Mr. Arnold reminds us on p. 
11, we had an interesting correspondence 
on the matter in 1918, initiated bv Mr. 
Avery, and Mr. H. P. Hollis, in our issue 
of March 14, 1919, detailed the respective 
suggestions of M. Deslandres and M; 
Flammarion for dealing with the proposed 
change. We incline to hope that they 
and others will get and read the pamphlet, 
It certainly seems to meet religious and 
all other objections to the change advo- 
cated, which, by the way, must be made 
in 1923, or in some other year in which 
January 1 begins on a Monday, and that 
will not be again till 1934. 

Colonel Robert Arthur Johnson, 
C.B.E., Assistant Secretary in His 


The year 1921 registered a new record 
for mean maximum daily temperature, 
considerably higher than the previous 
best in 1868. The mean temperature for 
the whole year is also a record, being 
higher than in any year of the series with 
the single exception of 1846. The rainfall 
of the hee was by 2 the lowest on 
record, totalling some 124 ins., or not 
tural College, Newport, Salop, under the| much more tien half ine average. No 
direction of the college authorities. previous year had less than two-thirds 

There are 14 distinct specimens of bats ,of the average, the .driest having been 
in this country, including tree bats, | 1864,/with nearly 164 ins. No dry re- 
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cords * in the first five months, 
aid `u June, but 12 were made 
ju dith) ʻo .ugust, 9 each in Septem- 
. oo ad +, 8 in November, and 7 
in December, making 58 out of a possible 
144 for the year. Seven of these were 
also general records, the driest consecu- 
tive 6, 7, 8, 9, 10, 11 and 12 months at 
any time. Thus, the total of dry records 
reached 65 out of 156, a number never 
approached in any previous year., 
prevailing mists of a remarkably- wind- 
less autumn prevented the sunshine regis- 
ters from setting up another new re- 
cord; but the only .year with more sun- 
shine was 1911, which had even more 
fiercely hot weather than 1921—1921 had 
2 abnormally warm days, the previous 


wuts 


record of 48 such having been set up in 


1893. These, with 11 abnormally cold 
days, made. a total of 63 abnormal days. 
This has twice been exceeded, in 1895 
with 33 warm and 32 cold, and in 1919 
with 18 warm and 47 cold, a total in 
each case of 65 abnormal days. 
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LETTERS TO THE EDITOR. 


TIME DETERMINATION AT EDIN- 
BURGH—REFORM OF THE CALENDAR 
—THE MOON’S FIRST QUARTER— 
[TELESCOPES AND OBSERVATIONS. 


[259].—Some curious facts are recorded in 
the Report of the Astronomer-Royal for Scot- 
Jand for the year ending March 31, 1921, 
which form, in fact, the summary of a paper 
. read by Prof. .Sampson before the Astro- 
nomical Society in November, 1920, so they 
may be conveniently quoted and will probably 
anterest some readers who make time deter- 
muinations. Prof. Sampson is endeavouring 
to make very accurate records of time and 
make comparison of the time at Paris with the 
time at Edinburgh by means of the wireless 
signals. Time is determined instrumentally 
with the Transit-circle, no doubt with every 
possible care, and Prof. Sampson has a clock 
kept at a constant temperature in an air-tight 
‘chamber, so that it lives in air of constant 
pressure, and all precautions of that kind are 
‘taken. Now this clock will go quite steadily, 
the rate being completely constant for about 
16 days in the mean, and will then suddenly 
change its rate by about 0.025 sec. per day, 
and go on with that rate for another similar 
period, when it will change again, ang so on. 
The breaks that determine the periods appear 
to be accidental in character. 

‘The other curious fact pertains to the clock- 
error, Or, rather, the difference of error of 
the Paris and Edinburgh clocks as shown by 
the wireless signals. After correcting the 
. «difference for the reputed longitude, there is 
. an outstanding difference in the sense Paris 

‘minus Edinburgh of + 0.060 sec. in the mean, 
which may presumably be a correction to the 
reputed longitude, but the large differences 
in the fluctuation from this mean value are 
remarkable. The mean difference given by 
42 days is + 0.06 sec.. and the mean of the 
‘differences of the next 42 days is + 0.21 sec., 
‘and then after a time the difference will go 
back to + 0,04 sec., or even — 0.12 sec. 

__I used the word “remarkable,” but such 
‘differencés are not unprecedented. They 
might be found in many longitude determina- 
tions. Reasons might be suggested, but 
‘scarcely proved. As Prof. Sampson says: ‘‘ It 
would appear that comparisons of time as 
determined at different stations require to be 
of long duration in order to obliterate the 
variable element. The large amount of this 
variable element between very careful deter- 
minations at two well-equipped observatories 
is surprising.” 

Reform of the Calendar.—A neat little 
pamphlet has been sent mo with title, ‘‘ Bank 
Hokdays Fired! Father Time Interviawed!”’ 
pel oM: po te is not hazardous to 

his hes a proposal for a 
‘calendar reform, and on pee ob eine there is 
found within its pages a proposal that the 


The | paragr 


Mr. Young, the a 


\ 


~ 


ear shall consist of four quarters, each of 
1 days, divided into months of 30, 30, and 
31 days respectively, with an additional day, 
which would not have a date nor be named as 
a day of the week, to complete the year, the 
result being that any date would fall on the 
same day ,ot the week in all years. There was 
an article on this subject in ‘‘ P Astronomie ” 
of February, 1919,.by M. Flammarion, which 
gave a schemo almost identical. Mr. Young 
makes reference to this or, rather, to the 
aph about it in this column (March 14, 
1919), but he appears stramgely to have mis- 
interpreted the point about the additional 
day, and seems to think that his idea in this 
In the calendar, 


aae is a new one, 
both as proposed M. Flammarion and by, 
itional day outside thel 


weeks would be between the last day of De- 
cember and the first of January, and in the 
first case appears to be. New Year’s Day. 
Mr. Young, on the contrary, would make 
this Christmas Day, which, I think, is quite a 
new idea, and the day would apparently 
belong to the year then ending. He, in fact, 
suggests that the alteration shall. be made in 
1923, because January 1 ın that year will be 


? 


Monday, so that the 364th day of the yo 
ay 


will always be a Sunday, and Christmas 
will, therefore, accogding to this scheme, be 
the day following a Sunday. In leap years 
the additional day of the year is to follow 
the Christmas day, and be another dies non, 
without; number or name, and on these occ. 
sions there will be cessation of work for four 
consecutive days. 


With this rearrangement of weeks and days 
Mr. Young combines a proposal for fixing 
the daté of Easter Day, which he proposes 
shall always. be on April 14. Whit-Sunday 
would, therefore, be on June 3, and the dates 
of the Bank Hotidays would be January 1, 
April 15, June 4, and Augast 6, not reckon- 
ing the extra holiday in the leap years. 
Astronomers would always remember that 
there are 365 or 366 days in a calendar year, 
and not 364, so that there se no objec- 
tion to such a scheme astronomically, and, to 
name ony one particular advantage, its adop- 
tion would probably facilitate the prepara- 
tion and publication of weekly journals at 
holiday times, as recent announcements in 
this. paper shows. The Reform of the 
Calendar is cne of the subjects that comes 
within the range of the International Astro- 
nomical Union, Cardinal Mercier and M. 
Bigourdan, of Paris, forming the committee 
to deal with it. There is to be a meeting 
of the Union at Rome in April next, and I 
believo that accredited British representatives 
have been appointed to disouss with this 


committee the possibility of a fixed Easter,. 


so thdt we may hear at, no very distant date 
the arguments for and against from several 
points of view, ecclesiastical and otherwise, 
and some alteration of a universal kind may 
shortly arrive without appealing to the 
League of Nations, as Mr. Young suggests. 
He anticipates cbjection from one religious 
sect at least to a scheme which disturbs the 
arrangement that the Sabbath shall be 
always the seventh day, but puts his views 
on this and in all aspects very pleasantly 
and not without occasional touches of 
humour. In addition to which the pamphlet 
contairs somo useful historical notes pertain- 
ing te the subject, which makes it wal werth 
bnying for the small sum of sixpence. (E. J. 
Larby, 39, Paternoster Row, E.C.) 

Moon’s First Quarter [386, p. 256).—It is 
not evident whether “ H. L.” supposes the 
Moon to be exactly at First Quarter, or 
whether he means the phrase to be taken 
generally. It need not be stated that in the 
first case the Moon will not be precisely on 
the meridian of a particular place at a par- 
ticular time, so we must use the second hypo- 
thesis, and the question is simply one o 
arithmetical interpolation or rule of three. It 
is to be assumed that we have the ‘‘ Nautical 
Almanac” available. which gives the Green- 
wich Time of Moon’s Transit at Greenwich 
on each day, and if we have the *“‘ Abridged 
NA..” the differences between consecutive 
entries to minutes are given in a column 
headed “Diff.” The following is the in- 
struction given for finding the Greenwich 
Mean Time of Moon’s Transit in any longi 


l tude other than Greenwich :— 
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“The Moon passes the meridian’ of Green- 


wich later each day by the number of minutes 
in the column headed ‘ Diff.,’ and since in the 
interval between two such transits the Moon 
passes over 360° of longitude, it follows that 
the astronomical mean time of transit over 


any other meridian of West longitude is later - 


than that over the meridian of Greenwich by 
We 1o98: x diff, and the time of transit 
over a meridian of E. longitude is earlier by 


a similar amount. In West longitude use the ' 


difference between the day and the following 
day; in East longitude use the difference 
between the day and the preceding day.” 

The result wall be true, to minutes only, and 
interpolation with second differences or the 
more precise figures in the larger “ N.A.” 
may be necessary, but I do not know what 
accuracy the querist' aims at. 

Telescopes and Observatories [355, p. 246). 
—I regret that I have no further information 
about the large Paris telescope, nor about the 
Bessemer 50-inch mirror. The observatory at 
Bim Castle no longer exists as an observa- 
tocy, thoigh its outward features may remain. 
The late Lord Rosse, who died in 1908, had 
done no astronomical work for some years 
before his death, andi his successor, the fifth 
Earl of Rosse, decided in 1914 to preserve the 
general structure of the instrument as far as 
possible, to keep «live the memory of. his 
grandfather. 


It was not, however, expedient to keep the, 


mirror in situ, and thus it was offered to and 
accepted by the authorities of the Science 
Museum, South Kensington, where it now 15, 
surrounded by other instruments connected 
with Birr Castle, presented by Lord Rosse. 
There is now no active observatory at Mark- 
ree. Col. Cooper died in 1902, and it was not 
carried on after his death. 
H. P. Hollis. 


waits 


A REMARKABLE SUNSPOT. 


[260.—The sunspot referred to by Mr. 
Ellison (letter. 244, p. 253) was seen by me 
on November 22, and was then near the cen- 
tral meridian; it had a considerable number 
of trailers. I followed it and made drawings 
on each successive day until the 29th. After 
the 25th no outliers could be seen. On the 
28th I was able to sce it with the naked 
eve, but with no detail, through the fog. It 
was Jast seen on thé 29th, near the W. limb. 

During this time two other spots were 
visible; the larger of the two was of fair 
dimensions, making altogether a most 1n- 
teresting spot group period. 

A. Ashley. 


46, Sutton Road, Southend-on-Sea. 


SOUTHERN NOTES. 


[261.}—I was looking at the Moon last night 
with a new 3-in. refractor, one of Broadhurst, 


Clarkson’s that I have lately acquired, being | 


tired of second-handers and wanting a good 
glass. A region of the Moon that has attracted 
some little attention lately is. the strangely 
dark area near Littrow on the western side of 
the Mare Serenitatis. The Moon was about 
ten days old. This strange dark area is an 
enigma. Darker as the Sun rises on it, it is 
strongly suggestive of some form of vegeta- 
tion roughly crescentic in shape, with horns 
pointing northward. It surrounded a very 
bright snow (?) covered area, which makes. 

believe. two little craters N.E. of Littrow. 
The floor of Littrow was very dark. Our 
selenographers should study this region with 
their big telescopes. I hope Mr. Pickering 
will devote some attention to this region. The 
darkness does not resemble shadow ; to me it 
seems more brown than black. There is an 
excellent study in ‘“L’Astronomie’’ for 


fÍ August by Maurice Darnley. 


Some time ago when noting this region I 
saw this dark brown tint on the southern edze 
of the Mare Serenitatis. Moon about the same 
age, as if the vegetation (?) had spread to this 
portion also. though not so dark as the “ink 
spot `° near Littrow. 

The light and dark areas on the Moon 
might well be objects of special study. Take 
the curious light streaks on tne floor of Archi- 
medes, which were very noticeable last nigh? 
in my rin: glass. They, consist>of tw: 
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principal bands diverging slightly from west 
to east. 

I noticed a curious little group, of white 
hillocks (7?) on a darkish area between the 
southern end of the Riphean Mountains and 
the small craters north of Bullialdus. These 
are marked with dotted lines in e’s 
map. The darkness of tint of the area sur- 
rounding them from the rest of the maria 
was verv noticeable, but could not be ex- 
plained by shadow. ` 

We are well acquainted with white stars, 
yellow, bronze, and: red. Blue stars are also 
not unknown, and 8 Libre is credited as a 
green star. I do not think anyone has 
recorded an isolated purple or mauve coloured 
star. Hcwever, Camopus, when not too much 
elevated in the sky, shows, in a good telescope 
at any rate, sometimes of a most beautiful 
mauve colour. Flashing superbly in the field, 
it is a remarkably beautiful object. If the 
power is low the colour is seen distinctly. I 
noticed this also some years ago in a 12-in. 
Calver. I noted with satisfaction in my newl 
acquired 3-in. glass that the field was dar 
right up to the flaming star. ‘The flashing 
flames that proceeded from it were, of course, 
due to atmospheric conditions. | 

Testing the glass on various double stars — 
some as close as 2’—I found no difficulty in 
seeing them as double with black between. I 
found that I could see the two components of 
y Ceti, which I have never seen before in a 
d-in. telescope. - Bernard Thomas. 

Glenorchy, Tasmania, Nov. 19, 1921. 


CORRELATION IN MASS OF THE 
OUTER AND INNER PLANETS. 
(252.}—Letter 255 seems to call for 
some oriticism The author is playing a 
very dangerous game by juggling with figures 


in this loose way, and his so-called correlation. 


is purely fictitious, arising from the artificial 
way in which he has manipulated the data. 
Firstiy, he has found it uecessary to arrange 
the planets in ascending order of mass, and 
then deduces a relation which might hold, 
within limits, for any set of random quantities 
in ascending order. ’ 

Using Me for Mercury and initial letters 
for the ather planets, we ‘have, firstly, that :~- 


M _ J ] J 
Me 8 “Me 7 MXS (1) 
v J+S 1 J +S' 
T Sia a eR SO Ss 
hen ue N° we TOON (2) 
JE __ J+S4+4N 1 _JF#S+4N 
and Me eg O 


The last three equalities give rise to equations 
which are, in order, equal to (3), (2), and (1). 
In other words, we may transform the six 
so-called equalities into three independent 
equations for determining the reciprocal of the 
mass of Mercury. Substituting the given 
masses, but using mass of Earth + Moon 
(1/329390) for E, and Newcomb’s later value 
(1/3501.6) for S, we have for 1/Me:— 
Frm OES) ua 

a (3) 9,784,000 | 10,016,000 
Newoomb’s final value of the mass of Mer- 
cury was 1/6,000,000, but a later determination 
by Backlund indicates 1/9,000,000. 

The approximate equality of the three 
results above has simply arisen from the fact 
that, at the outset, the masses were arranged 
im ascending corder. What physical interpre- 
tation could be given to (3), which says that 
the mass of Mercury is equal to the mass of 
Earth multiplied by the mass of Uranus and 
divided by the sum of the masses of Jupiter, 
Saturn, and Neptune? 

The statement, ‘‘The comparatively slight 
divergences being sufficiently accounted for by 
the measure of uncertainty which attaches to 
the determination of mass,’’ is not correct. 
_ The divergences of the wbove reciprocals from 

the mean are, expressed as percentages, + 3.3, 
— 0.5, and — 2.8. Since the masses are 
known within 1 per cent., except that of Mer- 
cury, which has not entered ‘into the calcula- 
tion, it is evident that the above statement is 
somewhat discounted. The average numerical 
discrepancy—2.1 per cent.—is 0.5 lower than 
that given by the equalities in the letter re- 
ferred to. No adjustment of the mass of 
Mercury, and no permissible adjustment of 
the masses of the other planets, would reduce 
the avenage discrepancy to 2 per cent., which 


is much greater than our knowledge of piane- 
tary masses warrants. 

The author has evidently been groping in 
the dark when ho expresses three relations 
twice over as if they wer» six independent 
relations. More might be said, but perhaps 
this will be sufficient to expose the fallacy. 
I do not wish to be discouraging, but wish Mr. 
Black a greater measure of success in his next 
effort. L. J. C. 


“ STELLA MAITLAND ” RULE FOR | 

TIME. 

rule for finding time from the 

Pointers is given poetically in ‘‘ Stella Mait- 
land.” The lines run :— ` 

“ We picture in the Northern sky ; 

A twelve-hour cock dial, vast and high; 

And for its contre-point in space 

The steadfast North Star holds its place. 

"Tis mid-October, ard we fix 

The Pointers’ hand at figure six; 

The number of the month and hour 

We double now, which gives us power 

To wrest from forty-one and half 

The time of night. With merry laugh 

We hear along the homing line 

The church bells chiming half-past nine.” 

Charming; October is the tenth month. 
Add the six hours that the Pointers show. 
making 16; double it, 52; subtract from 414, 
and the Local Mean time is 9.30 p.m. 

Now, if this rule were tried at the beginning 
or end of October or of any other month, we 
should be about one hour out. Those who 
live in the Tropics or in Australasia rarely or 
never can see the Pointers or the Pote Star. 
What is the general rule? 

To turn months and days into time, when 
one year is equivalent to twenty-four hours, 
we must multiply the number of the month by 
2, calling the product hours, and multiply the 
day of the mondh by 4, calling the product 
minutes, and add these er. Let us call 
this result D (for Date). So for October 13, 
D = 20h. 52m. . | 

On October 13, at midnight, this year the 
R.A. of the Mean Sun is 13h. 27m., so the 
Sidereal time at midmight is 25h. 27m. Sub- 
tract the 20h. 52m. we just found, and there 
remains 4h. 35m. Any other date, dealt with 
in the same way, produces a result that may 
vary from 4h. 31m. to 4h. 59m. 

This gives a rule that may be useful to any 
astronomer: ‘‘ Twice the month as hours, plus 
four times the day of the month as minutes, 
pius 4h. 35m., less 24h. if necessary, gives 
the Sidereal tino at midnight within five 
minutes.” - Eg 

Ii A is the R.A. of the Pointers, or any 
other chosen star; . 

If C is the Civil (local mean) time vf obser- 
vation ; 

Ti D is the date converted into time as 
above ; 

If M is the Sidereal time at midnight ; 

If P is the time indicated by the Pointers 
ne any other star, on the ‘‘dial, vast and 
high”; 

If R is the R.A.M.S. or Sidereal time at 
TOON ; 

If T is the time of the Pointers or star 
southing ; 


[263.]—A 


Then in 2P hours after O the Pointers will | 


South. Or, T = C + 2P. 

But, by vdll-known rule, T = A — R. 
=A - R ~ 2P. | 
Now, M = R + 12, and I have shown that 
M = D + 4h. 35m. . 
< R = D — 7h. 25m. Put this value in the 
equation for C, above, and we have 

C = A — (D — 7h. 25m.) — 2P; 
or O = A + 7h. 25m. — (D + 2P). 

For the Pointers :— f 

A = 10h. 58m. + 24h. = 34h. 58m. 
“. C = 42b. 28m. — (D + 2P). 

In words :—Twice the month as hours, plus 
foar times the day of the month as minutes, 
plus twice the “high dial” tire of the 
Pointers, a decucted from 42h. 23m., gives 
the local mean time. 

For October 13, the date in the verses, 
D = 20h. 52m., as shown previously. 2P = 
12h. 0m. The sum of these is 32h. 52m. 
Deduct this from 42h. 25m., and there remains 
9h. dlm. as the Local Mean Time. I sup- 
pose the church clock was one minute slow, 
as they often are. 


e C 


For the leading star of Cassiopeia, 8, A = 
Oh. 5m. = 24h Sm, and our ivmula be- 
comes : C = 3lh. 50m. — (D + 2P). 

In Australia the South Polar stars and the 
Sun go round clockwise (though you hardly 
ever meet an Australian or New Zealander in 
Eng:and who notices that the Sun moves the 
other way round to what it does ‘‘ down 
under,” or will believe you if you tell him 
that it does), and there is no convenient Pole 
Star. But the stem of the Southern Cross is 
so very truly set, being only 24! of angle out. 
oft the North and South line, that if we treat 
the foot of the Cross as the centre of the 
Clock and the Head Star as the end of the 
Hour hand, we shall have a very fair substi- 
tute for the Pointers, notwithstanding ‘the 
“ convengence of the vertical circles.” I meed 
not go through the calcu’ations. For ithe 


C = 45h. 47m. plus twice the time read om | 
the Cross as a clock, minus the date expressed 
in lours and mimkes. | 

C. L. T. Griffith. 


Odumase, Accra, Gold Coast Colony. 


. WEATHER FORECASTING—SUMMER 
| TIME—GREETINGS. 


[264.}—The weather thas exactly followed 
out the forecast given in the “ E.M.” for 
December 9. 

The bad weuther commenced on the 15th, 
and has continued, with gales end rain (snow 
in the north), more or less ever since. This 
unsettled, changeable, and relatively mild 
weather will probably last until about January 
5, when a older dail drier spell may possibly 


‘ensue for a time. 


There have been some remarkable fluctma- 
tions of barometric pressure and temperature 
here lately. On December 22 barometer stood 
at 29.44 in. ; on the 24th it was up to 30.22 in. ; 
by the 28th it was down again to 29.55 in. ; 
and by the 29th shot up to 30.25 in., being 
down again to 29.49 in., with a violent 
westerly gale bowing, by the 20th, and up 
to 350.20 again on lst! Temperature mean- 
while underwent even more remarkable 
fluctuations, being 55° on the 17th, 52° at 
midnight on the 18th, 41° on the 2ist, 51° 
on the 22nd, 31° on the 24th (did not go 
above 37° all day, Cee very sunny), 50° 
on the 25th. 31° on the 26th, 55° on the 28th, 
37° on tho 29th, and 52° on the 30th. At the 
time of writing it is 40°. All this is very try- 
ing, and we, of course, hear of ‘ influenza,” 
Anglice, ‘neglected colds.” 

Our Editor and others of ‘‘ours’”’ will be 
glad to see that the French Senate has passed 
a Bill for the abolition of ‘‘ summer time.” As 
the arrangement mentioned in ‘‘ Scientific 
News ”’ in the “E.M.” for December 23 
seemed to imply the acquiescence of the 
French Government, this may, perhaps, be 
taken as the commencement of the total and 
world-wide abolition of this farcical scheme: 
for helping sluggards. 

May I take this opportunity of wishing my 
fellow correspondents and readers of ‘‘ Ours *” 
a happy and prosperous New Year? 

D. W. Horner, F.R.Met. Soc.. 

Tunbridge Wells. 


SUMMER-TIME. 


(265.]—Would some correspondent kindly 
enlighten me as to why it should be necessary 
to “make believe” that 8 a.m. is 9 a.m. 
during summer-time? 

I-read a good deal, but have not yet come 
across any sane explanation of the need for 
having this peculiar arrangement. Why or 
earth offices and works, etc., cannot start 
an hour earlier in the morning during cer- © 
tain months of the year if they wish to give 
employees the benefit (?) of getting up an 
hour earlier each morning and ~oing to bed’ 
an hour earlier without the Government 
having to pass laws I cannot comprehend.. 
True, I met one wise individual during the 
war who whispered to me that perhaps if 
was the onlv way that the labouring classes 
could be got to start work earlier—this- 
manipulation of the hands of the clock. An’ 
insult to the working classes of this country 
if such were the case. Is there any society 
existing to oppose this seeming hypocrisy? 
Science—is truth (even ministers are now 
beginning to ,say)this in their sermons),. 


a a sisi . 
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nur-time ” Act is the 
Paver e Une could understand 
thas daring v il was wise for various 
measures LO be pe. af «iach were incompre- 
hensible to the uninitiated, but now we 
want things made public. I have spoken 
to many men about this subject, and never 
got any farther than arguing as to the ad- 
vantage or disadvantage of summer-time, and 
have yet to discover why an honest spade 
should masquerade as a kind of shovel.— 


Yours for G.T. 
`. T. Tamblyn-Watts. 
“ Helwàn,” Sandown Avenue, 
Westcliff-on-Sea. 


MICROSCOPICAL. F 

266. —I was very much interested in the 
letter of “ H. H. ’’ (234) on the small portable 
microscope described by him. I, too, have 
one identical with his, save that the two 
lower power objectives have the lenses miss- 
ing. from.the cells, and the little mirror on 
the base pillar jis also absent. Mine bears 
the name of ‘‘ Bithray, Royal Exchange, 
London.” 

I have recently purchased an object-glass— 
the two lenses only, without a cell—with a 
clear aperture of 34 in. It is perfectly achro- 
matic, and the plano-concave flint lens has a 
ledge running round it, upon which a brass 
nng reste. This ring does not keep the lenses 
apart, ‘because the more convex side of the 
crown lens fits perfectly, so as to adhere to 
the concave flint lens. The whole glass, in- 
cluding rings, weighs just over 1 lb. The 
focus, as near as I could make it, is 36 in. 

Can any of your correspondents tell me 
what it was originally intended for? It seems 
to me too short a focus for an ordinary tele- 
scope. Could it be put to any practical use 
as a telescope? I should much value the 
opinion of your skilled and experienced corre- 
spondents thereon. 

There is one other subject upon which I 
have often thought of writing, but have not 
hitherto done so. For many years I have 
been a dealer in opera and field glasses, and I 
suppose those which I have sold: have never 
exceeded a power of 4 diameters. But the 

Statements of some of the purchasers have 
-astonished me. What they have told me they 
could clearly define—and I have no reason to 
doubt their word—is simply amazing. I have 
looked through the same glasses myself, but 
without any such result. The definition has 
been quite good, but only just what I should 
expect from glasses of that power. I have 
been unable to read signboards, inscriptions, 
etc., etc., which they say are perfectly clear 
to them, and, as a matter of fact, they prove 
that it is really so. The only conclusion at 
which I can arrive is that the lenses of some 
persons’ eyes differ considerably from: those 
in others. They possess a capability of vision 
which, when assisted by perspective glasses, 
is phenomenal. I shall ‘be interested to hear 
what others may have to say on this subject. 
; J. Spencer Palmer. 

Coronation House, Thornbury, 

near Bristol. 
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MICROSCOPIOAL: A SPECTACULAR 
*“ SEDE-SHOW.’’ 


(267.}—Not often, one supposes, is a micro- 
scopical demonstration arranged as an attrac- 
tive side-show at a Christmastide festive 
gathering. May I say how I managed to do 
16?- On the morning of the day I visited a 
local pond, and with my apparatus made a 
capital collection of fresh-water organisms. 
In the evening I placed some of the water, 
teeming with ite, in a tank, and made a real 
good show of it with a Zeiss plankton searcher 
and the bottom lens of an Abbe. In the stop 
carrier I placed a variety of the rings and 
discs I had procured from the Kodak firm for 
Rheinberg multi-colour illumination. When 
my friends saw organisms clothed in scarlet 
careering over the bottom of a jade-green 
sea their admiration was freely expressed, and 
all wondered as they watched the pulsations 
of the heart of a water flea and scrutinised 
the internal mechanism of a number of roti- 
fers. When they asked how it was done, I 
showed them by'placing in the carrier a light 


blue ring and a deep red disc, and then they | 


saw blue creatures swimming in a red sea. 


r A 
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Readers of ‘‘ Ours,” if they do not possess a 
plankton searcher, can employ a trough and 
an inch objective, but to get the full beauty 
of the scene the Kodak rings and discs should 
be employed, for they act efficiently as light 
filters, and show up the structure of the 
organisms palpably and clearly. I had relin- 
quished the use of this mode of illumination 
until I saw the Kodak ‘‘advt.’’ in “Ours,” 
and now I am very glad I have i it. 


EINSTEIN AND GRAVITATION 
: THEORIES. 


{268.}—In reply to letter 248, permit 
mo to explain that I did not for a moment 
wish to imply that the gravity theory sup- 
ported Einstein (Emerson?), who, however, 
claims that he does not contradict the said 
theory, which means nothing, for it contra- 
dicts itself, also ‘‘ facts and experience.” In- 
deed, I do not beieve in either of the two 
theories ; they are, both of them, crude, old, 
and worn out beyond patching, as Carlyle 
would have put it, and may safely be dis- 
carded along with the other that has failed 
so defimitely. The fact that Emerson has 
anticipated Einstein throws vast new light on 
the vaguely understood nature of relativity. 

The Gravitation or Mechanical Theory of 
Matter is founded on Kepler’s three laws, 
which hə invented merely as ə temporary 
convement and uniform tabulation of the 
time periods of the planots and on postulated 
cosmic distances. The omy hope is in a 
new theory, and the right one: 

James Love. 


GRAVITATION THEORIES. 


(269.]—The great importance of the state- 
ment in letter (241) that gravitation theory is 
“now practically discarded—the recent 
vagaries of the Moon alone disprove it,” leads 
me to inquire how great these vagaries are in 
proportion to the whole motion of the Moon. 
In order to make clear what I mean, I refer 
for comparison to the shift of the orbit of 
Mercury, with ‘which I have become ac- 
quainted in reading about relativity theory. 
In the case of Mercury, observation dis- 
agrees with calculation on the basis of New- 
tonian theory to the extent of 43 seconds of 
are in a century, during which Mercury makes 
rather over 415 revolutions about the Sun— 
i.e., travels through about 538 million seconds 
of arc—so that the error is only about 1 in 
124 millions. I should like a similar nume- 
rical statement for the greatest ‘‘ vagary ” of 
the Moon, not accounted for by Newtonian 
theory, and as obviously Mr. Love would not 
draw such a very important conclusion with- 
out intimate knowledge of the matter, it ‘will 
be easy for him to favour us with such an 


answer to my inquiry. K. Q. 
MODERN EXPERIMENTAL 
PHILOSOPHY. 


[270.—I note in “R. E. G.’s” ' letter 
(257) that he, ın oommon with some other 
“E.M.” readers, objects to the term 
“observer ” on the ground that an event is 
independent of the observer, and may happen 
whether observers are present or not. 

This is, of course, undeniable, but we must 
remember that we can only deal with our in- 
terpretation of events. Before an event can 
ba discussed it must be thought about and 
described, and mo desoripticn is complete or 
logical unless the frame of reference is also 
given. This, to my mind, is also undeniable. 
The only alternative is to ignore the result 
of the M.-M. experiment entirely. 

To speak of a super or absolute observer 
is to beg the question. For such am observer, 
presumably in all positions for all time, a 
momentary event would endure for ever, his 
observations would still be fownd to be appar- 
ently paridoxical, agreeing with the M.-M. 
result. and we should be no further forward. 

If “R. E. G.” has not. read Eddington’s 
“Space, Time, and Gravitation,” Einstein’s 
“ Relativity,” and the specia! number of 
“ Nature,” February 17, 1921. I would recom- 
mend him to read them. Minkowsky’s work 
is, I believe, purely mathematical and of a 
verv advanced type. 

With regard to “R. E. G.'s” questions. 
(1) According to the Relativity theory, time 
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aud space co-ordinates are interchangeable,. 
and Minkowsky treats them, mathematically, 
as similar dimensions. lt is not possible to 
visualise them as similar, however. 

(2) The word ‘‘movea’’ is used in the- 
nuathematical sense, and is, perhaps, not the- 
best word. Moving in time cannot be- 
visualised in the same way as moving in space. 
The dimension “‘time” is the interval be- 
tween the two events, in the same way that 
either of the space dimensions is the interval 
between two points. If a thing moves in 
space it means, mathe:natically, that it crosses 


tho time co-ordinates. The faster it moves the 


larger the angle until at the speed of light. 
a presumed impossible velocity for matter, it 
would .b> at right angles. This does not in. 
any way necessitate two kinds of time. 
F. Sellers. _ 
[This quite exhausts our available space.—- 
Ep., “ E.M.’’] 


THE GEO-GYRO-AUTOGRAPH. 


(271.]}—Replying to letter 251 in “ E.M.,”’ 
December 23rd, 1921, I quite agree witk» 
“ Fabius” that my mode of procedure was- 
totally different to that intimated by New- 
ton; his suggested method was crude, mine the- 
most up-to-date devisable 

Naturally this would be looked for from 
one who, when about mine yearg of age, 
became his debtor. 

As far as I am aware, this is* the first 
time in history the plumb-line (probably 
the most ancient instrument of precision 
still existing) has been subjected to a new 
application of an old principle, viz.—the 
principle of reversal by using the line as a 
guide for a falling weight, which weight, 
when reversed, became a detector of latitude, 
in addition to its indicating the Newton effect 
of proving the diurnal rotation of the Ear'th. 

It is this new plumb-line Lene co D 
vital part of the Geo-gyro-autograph an 
might reasonably be named the “‘ reversible 
plumb-line.”’ It serves also the purpose of an 
axis on which the fall-weight in descending ~ 
turns right-handed when tested on the north 
side of the line, and left-handed when tested 
on the sovth side of the line. 

I differ from ‘‘ Fabius’? where he says 
“ one-fiftieth of an inch would be almost in- 
appreciable.” 

If he turns to ‘‘ E.M.,” Vol. cxiii., June 10, , 
1921, page 223, he will see a representation of 
one of the graph-cards of the reduced photo- 
graph. I have the actual card in my hand. 
‘The dimensions are 94 by 4in.; at one end’ 
reads ‘‘ Wednesday traffic,” which means 
our market day, consequently vibratory 
results may be expected ; ‘9 feet fail ” means 
set-up in this temporary position before fixing 
in the 25 feet permanent position ; “ E. W. N.’ 
shows the position where the hali-cylinder 
fall-weight with its two prongs (spaced half 
an inch apart) indented the card on impact; 
but I am sorry the two indents do not show 
in the published print, but they are quite 
clear on the card; “the long black-line is 
the zero-line extending to S” being the south 
or equatorial side of the plumb-line. 

The protractor used for reading the results. 
is of 8 in. radius, and has three very fine lines 
at the centre, which when projected to the 
periphery meet the 0°—15° and 30°. 

By placing the O line over the two above 
named indents the scale reading indicates. 
the degrees stamped by the prongs of the 
half-cylinder fall-weight. Whe short line 
shown at S is then drawn on the card. 

On the other edge of the card-print is shown. 
the north or axial side of the plumb-line, 
giving results produced in similar manner to 
those described for the south side. 

As to “‘ Faibius’s’’ remark, ‘‘ Probably the 
weight would be first released on the side. 
adjoming the air entry—that the weight 
would be wmnequally obstructed im its 
descent by inequality of air pressure in the- 
shaft,” I may reply by stating the two air 
entries are immediately over the centre of 
gravity of the fall weight ior both the north- 
fall and the south-fall respectively. They 
have separate air-cocks, so that no inequality- 
of air pressure can be produced, in the canvae . 


inclosure. 
Wellingborough: G. R. Mather. 


‘to act quicker. 


‘down the solution at once: y 
2 = % (P? — 1), and since P is a prime this is 
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THE SMOKE NUISANCE. 


[272.J—I think that if Mr. Carus Wilson 
(letter 252, an the ‘< E.M.” for December 23) 
will read my letter again he will see how the 
smoke can be got rid of. Prevention is 
better than oure, and if the burning of bitu- 
minous coal in open fires was prohibited the 
smoke nuisance would vanish. The old law 
| caesar pede: the burning of ‘sea coal” in 
London on pain of death was not so unwise as 
16 at first appears. No smoke is caused by 
burning coke or semi-coke, and if most of 
‘the coal was carbonised near the pits gas 
could be supplied to all the large towns at 


-auch a figure that it would be more generally 


used even than now, while the coke or semi- 
coke could be used for steam-raising or in 


` -open fires. To bum coal in its raw state to 


produce ‘electricity is a thing which cannot 
‘oe tolerated much longer; it is fritiering away 
-the nation’s resources at too great a rate. 
One ton of coal burned in the boiler of an 
electric plant represents ihe greatest possible 
amount of waste. Almost the same amount of 


-current could be got from it after many 


‘thousands of cubic feet of gas had been ex- 
tracted and all the valuable ‘by-products re- 
covered. We have got now to make one ton 
of coal go as far as four did before the war, 
and this cannot be done while we allow such 
‘@ large proportion of the coal used to fall as 
2006 on our cities and pollute the atmosphere. 
David J. Smith. 


d 


—— >o 6 e 
REPLIES TO QUERIES. 


{3448.}-LOUD HUMMING IN PIPES.—- 
“The probable cause is the valve of the ball tap 
having .worn uneven and forming ridges, not 
allowing the ball to drop quick, and so, being 
short of water in the cistern, gathering air. 
I was troubled with this and solved the diffi- 
culty easy by cutting a strip of lead sheeting 
about 6 inches long and 2 inches wide, and 

ust twisting this round the arm holding the 
all and close to the ball, so enabling the valve 
Birstall. 
_ _{359.}—-PYTHAGOREAN NUMBERS.— 

o further observations on this question are 
necessary, excepting to point out that both 
“R. W. M” and Mr. Boys deal with the 
comparatively trivial problem of expressing a 
given square as tho difference of two squares, 

ereas the difficult case is to express a given 
square as the sum of two squares. At first. 
sight the two problems may appear practically 
identical, but actually they are by no means so. 
oF example, consider the large prime, quoted 
at the end of my letter on p. 268. and 
write 13,264,529 P. To solve 
— z? is easy. In fact, we may write 
4 (P? + 1). 


brevity 
P? = 3? 


certainly the only resolution. But if we are 
asked to solve the diophantine P? = y? + 2? we 
‘have quite a different kind of fask. Indeed. 
the resolution here, which discloses only one 
-singlo representation, is my only reason for 
asserting that 13,264,529 is a prime. 

| C. P. No. 1. 


363.+}-REPAIRING DIES.—You are prob- 


ably suffering from a very common. trouble just 


~-now, which consists in not knowing what. steel 


~ 


you are working with. I lately saw a lot of 
-mixed steel sold at a sale of a Government fac- 
‘tory, and as it was bought by second-hand 
machinery dealers, will probably be sold for 
-any and every purpose, with, in some cases, no 
doubt, surprising results. If you know the 
‘brand and make of steel in your dies, write to 
the makers, and ask for the correct heat 
‘treatment. As a gencral rule, the steel known 
as ‘‘shear’’ steel would not do well for dies, 
for which cast tool steel is more suitable. How 
have you tempere] them? Try dipping out 


carefully at a red heat, and then letting them 


down on a bar of red hot iron until a light 
straw and then dip out. If too soft at this, 
dip out at, a cherry-red heat, through 2 in. 
of lard oil floating on water. The trouble is, 
I think, in the quality of the steel. 

David J. Smith. 


[364. TRAVEL OF GAUGE.—What do you 
mean by a good fit? Fits vary. from tight fits 
to paralytic strokes. You will find the allow- 
ances in inches for sliding, driving, and shrink- 
on fits given in most engineers’ pocketbooks. 


The allowance in side movement of the, 
callipers or gauges is a vory loose measure- | obtained. 


for 


a bearing on this. One old turner always used 
callipers with points about 5-16in. wide, which 
would hardly give such a -Jelicate reading in 
the case of inside measurements as callipers 
with points, say, 3-32 in. wide. 

David J. Smith. 


[366. -SUPERHEATER.—What is the pres- 
sure in tho boiler, as no superheat may be 
necessary if the pressure is high enough and 
the table will stand it. I presume you want 
500° F. If so, steam at 50 Ib. pressure is 
about 300° F., and your table will probably 
stand this. If you want 300° C. it would be 
as well to use a low pressure, as the metal of 
table would probably not stand much pressure 
at this temperature. If you have gas available, 
put a small steel. coil of, say, $ in. X 13-16 in. 
steel tube in a firebrick case and put a Bunsen 
gasburner under it. About 6 or 7 ft. of pipe 
in all would probably suffice, and a simple 
arrangement could be rigged up to vary supply 
of gas to suit the temperature. If gas is not 
available a short length of the same tube put in 
boiler furnace above fire would do, but the 
control would not be easy and temperature 
would probably vary over wide limits, whereas 
with gas it could be controlled to a degree. 
In both cases, using a superheater, no pressure 
would be carried on the table, a jet of super- 
heated steam would merely be blown into it 
and allowed to escape to the the air on leaving. 
In the first case a steam trap will be fitted to 
outlet. David J. Smith. 


(367..—SCREW PRESS.—You do not state 
the power of the blow to be struck, but if you 
fit a 3 or 4 start thread you could do it 
with one or two revolutions only of the screw. 
A pair of heavy balls or a flywheel would, no 
deubt, furnish any desired weight of blow. 
Probably a new nut and screw could be fitted 
to your present press body. 

David J. Smith. 


D f would 
various factors—velocity, pitch of screw, area 
of tube, friction, etc. T. Tamblyn-W atts. 


[372.—PORTS IN CYLINDERS.—These 
are cast in nowadays, and on much: smaller 
cylinders than the one in question. Your 
query reminds me of my old model-making 
days, when all ports had to be drilled from the 
solid, and we had no twist-drills then! For 
a 2-in. bore cylinder, make the ports 9-16 x 
3-16, and drill out, with a 3-16 drill, three 
holes side by side. Line out carefully, and 
when you have drilled to the right Jepth from 
each end, put cylinder on an angle plate on 
drilling machine table and drill down from 
slide-valve face to meet other holes. This used 
to be our Waterloo, as these holes frequently 
got through to cylinder bore. Then chip holes 
into shape at each end with a small, sharp 
cross-cut chisel. David J. Smith. 


(379. —BARLOW’S WHEEL.—A conductor 
through which a current is passing situated in 
a magnetic field tends to move at right angles 
to the lines of force in that field. In Barlow’s 
wheel tho current travelling from the axle of 
the wheel to the mercury cups in contact with 
its circumference causes it to spin to right or 
left according to the direction of the lines of 
force produced by the permanent magnet or 
electromagnet forming part of the apparatus. 
The stella pattern devised by Barlow is an 
improvement on the disc form credited to 
Sturgeon—both suggested by the master-mind 
of Faraday. The points of the star successively 
“make” and “ break ” circuit, the wheel being 
rotated by its momentum between the contact 
positions: The model well illustrates the 
simplest and also a vory inefficient, form of 
electro-motor. ‘The present tendency in 
scientific books is, unfortunately, to omit de- 
scriptions of such classical apparatus as old- 
fashioned, forgetful of the fact that all the 
complicated mechanism of to-day has been 
derived from them. Have you tried the effect 
of a drop of mercury on each wheel of the 
spindle? `: ' T. Tamblyn-Watts. 


(385. —VOLTAIC PILE.—This apparatus 
consists of a series of plates of two different 
metals, such as copper and zinc, arranged 
a.ternately to form a column. Each copper 


plate is in mechanical contact with a zinc. 


plate, and discs of flannel moistened with brine 
or dilute sulphuric acid separate each element 
with a dissimilar plate of the next pair. The 
end plates of the column are single—at one end 
a copper, at the other a zine plate. By com- 
pleting the circuit by connecting these end 
plates the current due to the pile in series is 
“Volta” mentions two plates only; 


rent, as naturally the width of the points has 'this would hardiy be a pile—the single pair 


“dard screw ‘was ado 


would only give one volt. The usual patterns 
have forty or more pairs of 15—4-inch dia, 
T. Tamblyn-Watts. 


_ [396.I—MICROSCOPE.—<aAs this instrument 
is fitted with a pair of polarising prisms, it is 
probable that it was considered to be one of the 
better class of the microscopes that were made 
at that time. The makers name would be a- 
guide to its quality. The prisms show that it 
was made after they were invented by Nicol 
and found to be useful in microscopical work. 
Similarly, the screws by which the objectives 
are attached to the body-tube will show 
whether it was made before or after the stan- 
l pted by the Royal Micro- 
scopical Society. I shall be glad if someone 
will give these dates. The early objectives 
were made in sets of three or two, the lenses 
of which could be used separately. or in com- 
bination. Thus, we had a. ‘‘ dividing quarter- 
inch,” which could be used as 1 in., $ in., and 
4 in. Also an inch, which became a 2 in. by 
removing the front lens. This arrangement 
was introduced by Chevallier, and the lenses 
were called * French button-lenses.’’ In order 
to obtain greater defining power it was found 
necessary to combine lenses ifferent sizes 
and forms, so that the combination had to be 
used as a whole. The nominal focal length of 
an objective is the same as that of a single Jens 
that will give equal magnification with the © 
same tube-length. The distance between the 
front lens and the object has no relation to 
this. The free space, or working-distance, 
between the front surface of a 4 in. and the 
cover-glass of the slide is about 1-32 in., there- 
fore the lens described as having 4 in. of free 
space must be a lower power. About thre» 
weeks ago I described a method of measuring 
the angular aperture of a dry objective. 
Numerical Aperture, or N.A., is an extension 
of this, which is applicable to those which have 
the space between the front-lens and the cover- 
glass filled with oil or water. and which there- 
fore admit a wider cone than any dry lens. 
Ipswich. A. Woolsey Blacklock, M.D. 


Soa SU SHADE OCRACKING.—You are 
not only mistaken, but your conclusion is pre- 
cisely the reverse of the truth. An increased 
focal length, the aperture being the same, will 
increase the risk of your sunshade. cracking, 
because it increases the magnification, and 
therefore diminishes the size of the ‘‘ Rams-ien 
circle.” In fact, you have forgotten that your 
telescope has wn eyepiece, and therefore 
cannot be compared wi a photo- 
graphic camera. If you point a telescope to 
the sky, and stand with your eye 10 in. or 
more behind the eyepiece, you wall see in the 
eye-lons a tiny disc of light. This is the 
“ Ramsden circle,” and is a real image of the 
o.g. situated a little outside of the eye-lens. 
When using a dark sunshade, the surface of the 
latter wijl he just on the Ramsden circle. Now 
it is an optical law that all the light proceed- 
ing from the object the telescope is directed 
to must pass through the’ Ramsden_ circle. 
Also the quotient obtained by dividing the clear 
aperture of the o.g. by the diameter of the 
Ramsden circle is the magnifying power. Now 
take a 3-in. o.g. with a power of x 30. The 
diameter of the Ramsden circle will be 1-10 in. 
Take another 3 in. of double the focal length, 
and use the same eyepiece, and we will get a 
power of x 60. But the aperture being the 
same, we will have a Ramsden circle of half 
the diameter. The light and heat entering 
the o.g. will be the same in the two cases, but 
in the latter it will have to pass through a 
circle of only 1-20 in. diameter instead. of 
1-10 in. as before, and it will, therefore, be 
four times as intense and four times as dan- 
gerous to your sunshade and your eye as 
before. So your 3-in. aperture of 68-in. focus 
is four times as dangerous as a 3-in. of 34-in. 
focus would be. Your eyesight is in danger 
evory time you use it. No wonder there are 
blisters in the centre of each sunshade. Inci- 
dentally these blisters render the sunshadcs 
useless, for they ruin the definition. 
Wm. F. A. Ellison. 


[405.1 —SUNSHADE ORACKING.—This is 
a matter of great importance, and it is curious 
that I do not remember ever having seen it 
treated correctly. But, of course, I have not 
seen all the books that have, been written on 
the subject. It is true that the diameter of 
the sun’s image varies with the focal length of 
the objective that forms it; but this has very 
little influence on the result, because wo are 
not dealing with an image of the sun, but with 
an image of the objective filled with sunlight. 

is image is sometimes called the Ramsden 
circle. It is formed by the eyepiece, and its 
diameter may be found by dividing the 
diameter of the objective by the magnifying 
power. Its behaviour is therefore entirely dif- 
ferent from that of the focal image; which may 
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rent angular diameter of the Sun is 4°. 
This is a proportion of 1 to 8. As the areas of 
circles are in proportion to the squares of their 
diameters, therefore the amount of light and 
heat collected by the lens is 64 times that of 
ordinary sunlight. This appears to be true of 
all objectives at the focal image, whatever 
their size may ‘be, if the focal length is 15 
diameters. In a telescope which magnifies 60 
diameters this light and heat. is concentrated 
into a circle whose diameter is 1-60 of that of 
the-objectize, Therefore the heat in this space 
is 230,400 times that of direct sunlight. is 
not surprising that the glass should melt ór 
crack. Ths sun-diagonal is perfectly safe, but 
it is expensive, The silvered-glass sun soreen 
is equally safe and efficient, and much cheaper. 


Ipswich A. Woolsey Blacklock, M.D. 
— ——a e e 


QUERIES. 


aoe ie — 


(406. -BAROMETER.—Please say how the 
boiling of the mercury in the tube is to be 
accomplished (and if the “short limb” is to be 
plugged first), whether by the blow-lamp, fire, 
or gas-burner.—Johnstone. 

f[407.}-ROVER CAR.—I have a Rover car, 
1911, single-cylinder, 8 hip. It is im good 
running order, but recently the spring on the 
clutch-shaft revolves with the shaft when the 
engine is running, and makes a very loud buzz- 
ing noise. How can I prevent this? Slight 
pressure on the clutch-pedal stops noise, but 
this is very fatiguing on long joumeys.— 
A. A. B. S. B. 

f408.}-~ASTRONOMICAL.—What are the 
chief astronomical associations and societies 
in England-now? What are the chief English 
astronomical publications ? Are “Sirius,” the 
“ Astronomical Journal,” ete.. still published ? 
In my query 355 of the issue of Decem- 
ber 16, for 79.2 in. refractor read 49.2 in. How 
is the 600-in. reflector for Chanarel proceeding? 
—Asteroid. 

1409.}—BINARY STARS.--Would one of our 
double-star experts kindly give recent measures 
of X 3062 Cassiapeie: X 2 Cephei: A Cassio- 
peiæ n Cassiopeie; 36 Andromede; 42 Ceti; 
úV Cassiopeie (B.C.); E 138 Piscium: S 186 
Piscium; a Piscium; 10 Arictis: X 228 Andro- 
medee; e Arietis; 5 400 Camelopardi: 7 Tauri 
(A.B); 80 Tauri; 32 Orionis: and 6 Aurigæ.— 
M.B.H. 

[410.}-PARALLAX.—Would Mr. Hollis 
inform me if there is any graphica) method of 
representing approximately (irrespective of 
effects of parajlax) the occultations of fixed 
stars likely to occur at various longitudes of 
the Moon’s ascending node?—E. C. 


[411.}-POLISHING SHEET BRASS.—I 
. have a quantity of brass, of the thiokness in 
sheets of ordinary writing-paper. How can I 
cheaply and quickly polish one side of this ?— 
Halifax. 

f412.}--AMERICAN LATHE CHUCK.—I 
have an American lathe chuck mounted on a 
gunmetal plate. It wobbles about very much 
out of truth, quite a sixteenth of an inch. 
How can I remount it properly on the same 
plate ?-—-H. K. 


:413.]—WORK FOR REFRACTOR.—During 
the term I am in charge of a 6-in. Cooke 
equatorial clook-driven refractor with wire 
micrometer and McClean’s sun and star spectro- 
scope. Is there any useful work I can do? 
Morning work is impossible. I can only work 
from 6 p.m.—9.45 p.m. There is a rough camera 
for celestial photography. Is a proper shutter 
essential ?—Present Etonian. 


'414.}-RAZOR-BLADES.—Kindly say what 
are the setting helps to wear away the razor- 
lade concavity. I have tried carborundum, 
German “old rock,” and best Turkey stones.— 
_ Barber. 


[415.--GOLD TESTS.—What is a simple 
and: ready method of determining the (approxi- 
mate) carat of a gold, article which does not 
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bear the Hall Mark ‘or other indication of its 
quahty 7—L. H. 


{416.+-LOOSE OBJECT-GLASS.—One of the 
object-glasses of my binoculars is loose when 
screwed up as far as possible. The threads 


are worn. Is there any simple remedy ?— 
Enquirer, Cape Town. 


(417. }-PAINFUL HAND AND ARM.—Can 
anyone tell me cause and cure of pain in hand 
and arm for the last eight or nine months? It 
began with numbness in fingers and “ pins and 
needles ”’ extending up to elbow. The doctor 
thought it was owing to circulation having gone 
wrong, and advised massaging with iodex; but 
it still goes on, sometimes better, sometimes 
worse. The parts affected do not seem to have 
much sensation of heat or cold applied. What 
is it, and is there any cure? There is at times 
some itching of the skin or flesh; no outward 
signs of injury.—Enquirer, Cape Town. ` 


[418.}-SIAM.—Have any of “ours” any 
knowledge of present prospects in Siam for an 
all-round engineer with small capital? With 
present prospects at home, emigration seems to 
me the only field for all of us, and I have 
nearly made up my mind to try China, whieh 
is evidently to be exploited for all she is worth, 
perhaps hoe much so for the smaller fish like 
myself. But a friend of mine has much more 
fancy for Siam, and believes that though, 
perhaps, the scope is more limited, the out- 


look is more substantial, and that fewer are at 


present on the track of fortune. Any particu- 
lars as to climate, sible openings in native 
concerns, etc., would oblige. I am told, by the 
way, that there are few soft jobs open there 
for guinea pigs, but that the young roya:ties 
and nobilities of Siam practically monopolise 
such, having previously educated themselves 


into real fitness; a preparation not so generally 


sought, I fear, by some of the ornaments of 
board rooms here at home.—A. S. C. 

- (419.}-HEATING AND LIGHTING.—Mr. 
David J. Smith, writing in September, 1919, 


remarked that he had ai device in hand allowing 


of gas being produced at a very low cost, and 
that he would give details in the “E.M.” 
when it was ready. May I remind him that 
some of us are looking forward to having a 
description as soon as he cin manage it? It is 
certain to be a good thing in coming from him. 
—Hopeful. 


(420..—FIXING HEADSTONE TO BASE.-- 

an any of “ours” inform ,me what is the 
best cement or gomposition for fixing tomb- 
stone to base? The stone is granite, with two 
metal bars fixed in lower end and projecting 
so as to fit into two hoes in base. It has been 
fixed several times with strong Portland 
cement, but aways gets shaken loose with the 
strong winds that sweep over it. Quick- 
setting substances. such as sulphur, do not 
seem to be suitable, as it takes some time to 
get stone lifted into position. Some substance 
that would fix the surfaces of the stones to 
each other as well as the metal bars in sockets 
would be most suitable.—Alpha, Shetland. 


(421.] — COLOUR PHOTOGRAPHY. — I 
should be glad if some of our photographic con- 
tributors could give me some help in the above 
subject. I ‘have had the use of some books on, 
and have tried several experiments in, colour 
photography. ‘but have failed to get what I 
want, namely, to take three separate negatives 
of a bunch of flowers, in which the three 

rimary colours predominate, red, yellow, and 

ue, so that on one negative only the red 
rays will be active. on another -the yellow 
rays, and the blue rays on the third. I have 
tried taking the object through screens of the 
colours named, being under the impression that 
a blue screen would only allow blue rays to 
pass, and so on, but find all three co-ours pass 
and act on the plate, whichever screen I take 
the object through. I am evidently under 
some wrong impression, but believe it is quite 
a common or everyday practice in process 
three-colour printing. Any hints on how to 
proceed or where I am wrong will be grate- 
fully recetved.—Colour Process. 


[422.]--BLOW-FLY FOOT.—Immediately be- 
neath and to either side of the long hair on 
extremity of leg (usually mounted as between 
the two claws) is a patch about 1-250-in. square 
with, right and left. a portion ribbed with flut 
bands and narrow interspaces. ‘Can any of our 
microscopists say what this is? I cannot find 
menion of it in Lowne’s very complete work. 
—Tryst. 


[423. MYSTERY  CLOOCKS.—Can any 
reader explain how these work? They are scen 
on shop windows and consist of two clock hands 
with dial marked round on the glass. Appa 
rently there is no mechanism. Yet movement 
takes place, and good time is kept.—Curious. 
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ANSWERS TO CORRESPONDENTS.. 


The following are the initials, ctc., of letters 
to hand up to Tuesday. 3 p.m., January 3, and 


unacknowledged elsewhere :— 


H. E. D.—Puzzled—James Curric—Sidney H. Hines. 
E M. J.—No. 

T, H. F.—Yes; thanks. i 

Fgstts.—The journal mentioned is defunct. 


DIURNAL.—I mpossible; the desired translation would. 
fill a page, and not interest half a dozen readers. 


ELECTRIC.—We cannot engrave pencil sketches. All 
drawings for reproduction must be in line, in black 
ink. 

NEWBURY.—No. The film is so thin and adheres so- 
closely to the glass that it expands and contracte- 
therewith. 


L. G. Y.—The line ‘‘ God the first garden made, and 
the first city Cain ” will be found in Cowley’s essay | 
on “The Garden.” r 

M. R.—Boil your gold lace in slightly diluted hydro- 
ch'oric acid. That will dissolve the verdigris, and. 
not injure the gold. | 


ENDORSING INK.—Dissolve one pint of aniline blue. 
violet, or magenta, for colours you want, in a mix- 
ture of 30 parts of alcohol and 30 parts of glycerine. 


G. GORDON.—The “Nine Points of the Law” are 
said to be money, patience, a good cause of" 
action, a good lawyer, a good counsel, good wit- 
nesses, a good jury, a good judge, and good luck.. 
But with whom the saying originated we do not 
know. 

MACAIRE.—The proverb “ Robbing Peter to pay 
Paul” originated as follows:—On December 17,. 
1640, the Abbey Church of St. Peter, Westminster, 
was advanced to the dignity of a Cathedral, by 
letters patent; but in 1550 it was joined to the- 
diocese of London again, and many of its estates 
appropriated to the repairs of St. Paul’s Cathedral. 


GLASGOW.—We expect there is nothing the matter- 
with the pendulum of your French clock, Some- 
mishap has probably injured the escapement. <A 

. tooth of the pallets-wheel may be oumage; the - 
palet arbour may be ‘loose on the crutch, the 
esoape wheel arbour loose in the wheel, the sus-- 
pension-spring’ too thick and stiff, or the pallets-- 
cock may not be firmly screwed down. Any or all 
these causes would make the clock gain. 


F. W. S.—Yes, that was one of the many futile- 
attempts to stop the introduction of machinery on. 
the plea that it would cause unemployment. In 
1589 the Rev. William Lee, of Calverton, invented. 
his stocking frame, but Queen Elizabeth forbade 
the device being sold, on the pretext that it would’ 
cause unemployment. James I. did the same, so: 
Lee establishéd himself at Rouen. In 1610 a band 
of workers whom Lee had trained spread the use 
of this invention, so that it became a staple indus- 
try in and around Nottingham, Derbyshire, and 
Leicestershire. 


WALLPAPER.—To find the amount of paper you need, 
first find the square measure of the walls by adding 
together the length and breadth of the room: 
double it, and then multiply it by the height. Then. 
find the square measure of the paper, which would 
be 12 yds. long and 12 ft. wide, and divide the 
square measure of the room by the square measure 
of the wallpaper. Should the paper chosem be one 
of a large pattern allow an ‘extra piece for the 
waste involved by matching the pattern in different. 
places on the walls. Varnished papers are cleaned. 
in the same way as varnished paint. 

VOLUME CXV.—Volume CXIV. will end with our next: 
week’s issue, and Volume CXV. will commence 
with that of January 20. This is the time of year 
when we are grateful for any recommendations to- 
possible new readers. We are always glad to second . 
such by sending a free copy to any friends thus. 
introduced to us, and to add them to the long list 
of helpers who have made “ Ours ” what it is. May 
we also remind those readers who receive their 
copiea direct by post from the office that it is: 
desirable promptly to renew their subscriptions. . 
especially those of readers abroad. The still high 
printers’ charges compel us to print very closely. 
and back numbers soon run out of print. The 
Index to Vol. CXIV. will be published in our issue. 
of February 3, and care should be taken to ‘detach 
it at once from the number and send it to the 
binders with the numbers of Vol. CXIV., as no 
copies of the Index can be had subsequently with- 
out payment, and our stock of index numbers is 
quickly exhausted. 

_—————>D 6 0i 


The Proportion of the Various Elements of 
Our Globe.—Some new data have recently 
been published by Mr. F. W. Clarke, under 
the auspices of the United States Geological 
Survey, ‘with regard to the elements of which 
our globe consists so far as they are known 
to us. Oxygen constitutes nearly half (47 per- 
cent.) of the lithosphere, i.e.. the crust of the- 
earth, for a pn of 15 pee gre apa and 
more than per cent. of the hydrosphere,. 
i.e., the ocean. Next to this is silicon, which 
is the solid element most widely found.. 
Taking the three spheres together (air, water. 
and earth) oxygen represents about 50 per 
cent. of them and silicon 25 per cent. Next 
in order are aluminum (7 per cent.), iron (4 
per cent.). calec'um (3 per cerit.), magnesium, 
~hum, and potassium ( a little more than 2 
per cent. each) and hydrogen (less ;than 1 per 
cent). 
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Microscope, upright model, ‘slip tube coarse, 
and micrometer screw focussing, 3 eyepieces, 
objectives 1 in. 4in., complete, solid 
mahogany case, £4 17s. 6d.; a bargain. 

Pr. 16x Prismatio Binoculars, central 
ecrew and eyepiece focussing, bending bar, 

‘= 8 m/m. o.g., complete, solid leader case, in 
' @ good order, £7 18s. 6d. 

No. 1 Film Premo Postcard, Bausch and 
Lomb R.R. lens, T.B. and I. shutter, focussing 
adjustment, takes Premo film. packs, daylight 
loading, 458., as new.’ 

Surveyor’s Cross Staff Head, fitted 2}-im 
compass, needle on agate, with check action, 
complete, in mahogany case, 2ls.; a bargain. 

Morse Tapping Key, detachable, complete 
with signal flash lamp and buzzer, good battery, 
a bargain, 21s. l ' 

Sin. Transit Theodolite, by Sprenger, 
covered horizontal soale and vernier, vertical 
scale amd 2 verniers, microscopes of reading in 
both horizontal and vertical, all divisions on 


and other on telescope, one large central level, 
telescope with rack focussing, spider lines in 
eyepiece, 3 levelling screws, each with clamping 
adjustment, levelling plate, plummet, stand, and 
pine travelling case, £22 10s.; in new condition. 


Reynold’s 6} in. Sextant, silvered arc and 
vernier reading to 20 seconds, 3 eyepieces, and 
mahogany case, £5 10s. 

j-pl. Lisar’s Dayspool Roll-film Camera, 
teak body, suitable for tropics, focussing. rising 
front, Aldis amastigmat lens, 6. Unicum 

shutter, adjustable speeds, 1 to 1/100 sec. and 

time, for daylight loading roll films, £6. | 

-Beginner’s Microscope, rack and pinion 

focussimg, inclinable, eyepiece, }-in. dividing 
objective into } in. and 1 in.. 22s. 6d. 

Yeates Dublin 3-Draw Telescope, morocco 

leather covered body, sunshade, 1}-in. o.g., in 
fine order, £2 10s. ` 

Binooular Mioroscope, inclinable stand, rack 

and pinion focussing, interocular adjustment, 

pair eyepieces, movable stage, objectives 1-in. 
and }-in., analyser ant polariser, live box, com- 


plete, mahogany case, £6 6s. 
= 


WIRES: ‘FILMS, 
tLEET, LONDON.” 


ADVERTISEMENT RATES. 


For Exchange. For Sale. Wanted. 
Addresses. Situations. 


The Charge Sor Advertisements inserted under any of 
the abore headings ts 1s. for the first 16 words, and 6d, for 
-each succeed.ng eight words, which must be pre; aid. 


For Exchange. 


The Reputation Firm £xchange or Buy Any 
thing Optical. Write or call.—BROADHURST, CLARE 
SON, AND CO., 68, Farringdon Road, E.C.1. 


tackson’s, 338, High Holborn. Second-hand 
Optical Mart. Make, Buy Sell. Exchange First 
class Optical Instrumente. 
Witts, Opticians, 3, 
Road, §8.W.1, Buy, Sell, and Exchange 
struments. Particulars on application. 


| For Sale. 


Reflecting Telescopes, Mirrors, Silvered by 
aow method. More light and  durability.—G 
Cavern. Manse. Walpole. Balesworth. . 

Baker’s Septembe> Second-hand List contalns 
about 2,500 Optical, Scientific, and Photographic 
Anstruments.—2#44, High Holborn, London. - 

64-Pago Book about Berbs and How to Us 
Them. 2d.—TRIMN&LL, The Herbalist, 144, Richmond 
Road. Cardiff 

Milling Attachments, with Vices for Lathes.- 
Tu Warsier Manupactoring Co., LID., 
Crossing Wellington. Salan 

Blattis is the only absolutely efficient remedy 
for exterminating cockroaches and blackbeetles. The 
‘Editor recommends it. 1s. 9d., 3s.. or 68. 6d. per 
tin. post free. from HWowarrass, 471, Crooksmoor 
Sheffield | 

Silent Keyless Clock. English make; simplicity 
reliability: noiseless; no keys to loge, no springs te 
‘break: driving force constant! no oll required. Price 
£2 108. Luminous dial and hands 10s. 6d. extra.— 
DBNNISON, 28-28. Holborn Viaduct, London, E.C.1 
Phone. Holhorn 2798. | 

Ionised Tablets cure rheumatism, neuritis. 
‘neuralgia, nenrasthenia, gout, prevent glandular en- 
largements, induration of the arteries. 

Ionised Tablets increase functional activity. 
physical fitness, power of concentration, immunity 
from disease. 

Ionised Tablets are natural remedies free from 
secondary action. 3s. 6d., Rs. 6d., 123., 6d.—LABORA- 
TORY. 62, Newport Street, Bolton. 

Telescopes, equatorial adjustments, 


Buokingham Palaoe 
Optical Ip 


silvering 


figuring mirrors. 2nd ed.. cloth, 8vo., 5a, 6d.— BANKS, 


62, Newport Street, Bolton. 


=, 


ailver, two 4-in. levels, gne on horizontal bed - 


§-in. Jones Reflecting Telescope, mounted 
on claw table stand, mechanical head, slow 
motions by Hooke’s joints, star-finder, steadying 
rod, and 2 eyepieces, in good order, £8 65s. 


No. la 4} x 2} Autographio Kodak Junior, 
focussing Achro. lens, speeded shutter, wire re- 
tease, for daylight loading roll films, £8 7s. 6d.; 
in new condition. 


}-pl. Thornton Pickard College Field 
CAMERA, double extension, msing amd falling 
front, swing and reversing back, Aldis //7.7 
Anastigmat lens, iris, T.P. roller-blind shutter, - 
adjustable speeds to 1/90 sec. and time, 2 double 
Shides, case, and 3-fold stand, a bargain, £6 10s. 


ov 


STOCKTAKING 

_ CLEARANCE. 
GREATLY REDUCED 
©. PRICES. 


a 


Pr. 12x Carl Zeiss Prism Binooulars, eye- 
piece focussing, bending bar, complete, leather 
case, £9 17s. 6d. 

Pr. 12x Prism Binooulars (Goerz, but not 
, named), sorew and eyepiece focussing, screw 
-interocular adjustment, no case, £5 108.; just 
been overhauled. 


Ross Telescope, 
leather-covered 
leather case, £6 


3-draw oxidised tubes, 
erd, 2ł}-in. o.g., complete, 


FLEET STREET, E.C.4. 


Miorosoopes, Aocoessories, and Splendio 
SLIDES for Sale.—CLARKE AND Pages, 28, Thavies Inn 
Holborn Circus, E.C.1. 

Books! Technical, Scientific, all subjects 
1,000,000 in stock. Second-hand and new; lowes 
prices; approva] Catalogue 401 free.—Below. 

Books Bought. Best prices given.—FoOYLB» 
(21-125. Charing Cross Road, London. 


Mioroscopes, Objectives, Eyepieces, Magni- 
fiers, Dissecting Apparatus, all Accessories, Tele- 
scopes, Refractors and Reflectors, Diagonal Planes. 
everything Optical. Cash or easy payments. Low 
prices.—HOWARD BROS., 53, Graham Road, Hackney. 
London, E.8. 
Armstrong Acoumulators.—Electrical specials. 
ties. Genuine goods. Catalogue 6d. Saves pounds 
—No rubbish at ARMSTRONGS, Manufacturers, Twick- 
enham 

Hand-engraved Brass Inscription Plates 
(small) our speciality. Estimates Prompt attention 
—SIMPSON, 17. Avondale Placc, Edinburgh 


Fine Microscope, by Baker, Nelson model, large 
mechanical stage graduated in all movements, in. 
eluding rotary, substage with rackwork and fine ad- 
justment, graduated draw-tube with rack adjust: 


‘ment, 3 eyepieces, and followmg objectives: 1/12-in 


Powell and Lealand O.I. apochromatic, 1.40 N.A. 
Zeiss D, }-in. Swift, ia parachromatic Watson, 
2-in. Powell and Lealand achromatic condenser. 
Lieberkuhn and bull’s-eye condenser, mahogany case, 
all in perfect condition. £40.—W. PENNELL, Swallow. 
beck, Lincoln. 

7}-H.P. 2-phase Motor Delta Starter, 73-H.P. 
Slip Ring 2-phase, 5-H.P. 3-phase, 14-H.P. single- 


phase, 2-H.P. single-phase, all 200/220 volts. 4-H.P. 


Gas Engine, complete with tank, silencer, and con- 
ue pipes.—LAWRENCE, 1, Radipole Road, Fulham, 


Scientific Applianoes.—t1] and 29, Sicilian Avenue 
London, W C.1, for Electrical, Magnetic, Optical, and 
Static Matertals. , 

Lenses, Prisms, Magnifiers, Condensers, and 
Optical Sundries, Thermometers, and Drawing Instru 

Morse Keys and High-Note Buzzers. Quy! 
famous Signalling Box for Learners.—As above. 

Galvanometers, Rheostats, new and eecond-hanc 
instrumenta, Wimehurst machines. 

Experimental Materials and odd parte for ever: 
one. Fifty years’ experieuce. Write for information 
Our specia] new illustrated catalogue, 6d..~post free 
Scientific AppHances.—As above. 

Steel Tool Chests.—Don't delay. 
Below. 

Steel Tool Chests.—Just what you require. Two 
compartments and automatic lock, size 182-in. x 
91-in. Cost Government 40s.; our price, 78. 6d. each. 
ea The Laboratory, Chesnut Road, Enfield 

ash. 


mente.—As above 


Order now.— 


‘ment. 


City Sale & Exchange — 


.No. 3 1-pl. Folding Pocket Kodak, R.R. 
lens, focussing adjustment, time and . inst. 
shutter, in good order, for daylight loading roll 
films, 858.; a bargaus. 

Japanned Tin Parlour Lantern, best 
quality objective, in rack mount, 4in. plano- 
convex condenser, cowl, tray, and inver 
imcand. gas fittings, £3 17s. 6d. 

Microscopes, objectives j-in., 356.; 3 Wat- 
son’s Para., as new, £2 15s.; } P.A. Swift, N.Ap. 
0.88, 456.; 4-in. Swift, co ion collar, 38s. 9d.; 
No. 4 Leitz, 80s.; }-in. Beck, 48s. 6d.; }-in 
Carpenter and Westley, with Lieberkuhn, 
29s. 6d.; 1}-in. Ross, 30s.; 3-in. objective, 16s.; 
4%, N.Ap. 0.30, as new, 259.; 1-25 Zeiss, £8 17s. 6d. 

Powerful Reading Glasses, circular, 4}-in. 
diameter, 12s. 6d.; $}-in. dia., 7%. 6d.; 3}-in. dia., 
59. Sd.; 2$-in. dia., 43.; post free. 

3-draw Telescope, morocco covered body, 
enamelled tubes, 12-in. o.g., brand new, 258., 
special line. 

Pr. 20-mile Range, 8 Lens Field Glasses, 
screw focussing, morocco covered, fitted with 
compass, “omplete, with case, Zis. 6d. 

Very Powerful 40x Magnification 4-draw 
PORTABLE TELESCOPE, morocco covered body, brass 
tubes, sunshade, 1}-in. o.g., complete, sling, 
caps, and strap, new condition, £8 16s. 6d. 

Collins’ Microscope, inclinable stand, slip 
tube coarse and micrometer screw fine focussing, 
movable stage by rack and pinion, eyepiece, and 
dividing in. objective, £3 1é5s. 

Postcard Folding Pocket Camera, double 
extension, rack focussing, rising and cross front 
movement by screws, Bausch and Lomb auto 
shutter, adjustable speeds 1 sec. to 1/100 and 
time, Ross {/6.8 double anastigmat lens, and 
4 slides, in good condition, £7 10s. 

Leitz Microscope, inclinable horseshoe stand 
focussing, focussing and micrometer screw fine 
adjustment, spiral focussing and swing-out sub- 
stage, Abbe condenser and iris, double nosepiece, 
draw-tube, 2 eyepieces, objectives 2, 2/5, and 
2-in., and case, £12 bs. 

Camera, fooal- 


Thornton-Pickard Aero 
plane shutter, quick-wind, self-capping, taking 


12 pictures on No. 2 g » complete 
antinous release and travelling case, 16s. 6d. 
*Phone, | 
CITY 6981. 


Pa “ Gem” Turkish Bath 
an nvigorates; cures diseases without naus 
Saug eean, hay sie Fig A powerful 
entive seases, ou 7 
pearen © in every home in 
A The Editor of “English Mechanio ”’ says :— 
We strongly recommend readers suffering from 
rheumatism, pneumonia, neuralgia, liver trouble, 
skin disease, dyspepsia, insomnia, to get one of the 
Gem Bath Cabinets They will never regret the 
small outlay, and will thank us many times for our 


Cabinet.—Cleanses 


advice.” _ 
Gem H. Supplies Co., Ltd,, 67, Southw 
Street, London, S.E. Booklet, 100 pages, post ree. 


Mention “ E.M.” 


Reflectors.—8}-in. Mirrors by Calver, l-in. finder, 
massive equatorial stand, no circles, revolving steel 
tube, 240; 103-in. With Mirror, Browring flat, 1-in. 
finder, in steel tuhe, complete; no stand; has beea 
used on 8}-in. stand as altaz.; £15, receipts for 
mirrors included.—ALLFREY, Newport Pagnell. 


‘Telescopes.—é}-in. Newtonian, complete, £27 10s., 
including 3 standard eyepieces, two slow motions, 
ash stand, star finder, and our famous 64-in. 
mirror and flat that will stand highest tests of 
N.P.L. öin. ditto, £15 10s.; 44-in. ditto, £12 be. 
—IRVING. 

3-in. Best Refractor Telescopes, complete or 
brass table stand or ash garden stand, with 
finder, 2 eyepieces, standard }-in. eyepiece, price 
£9 10s. No one can touch this price.—IRVING, 135, 
High Street, Teddington. 


Two Standard Astronomical Eyepieces, high 
and medium, offers; 4}-in. Compound Condenser, 9s. 
—39, Grove Avenue, Twickenham. 


Acetylene Generator, Valve, Welding Jet, 120s. ; 
Optical Lantern, 50s.; Solar Microscope, 58s.; Dis- 
secting Microscope, 178.—Below. 

20-ft. Hydrogen Cylinder and Gauge, 808, 
Boosey’s Ballad Horn, 45s.; 
Hungerford Road, N.7. 

Make Your Own Castings.—_ Furnace, 
Fings, Moulding Material, 40s. List — 
NAYLOR, Metallurgist, 75, Simpson’s Road, Bromley, 


Kent, 
4s. Earns £3 Woekly.—sSide-line, sells iteelf. 
Sample, 1s. (refunded).—GLEAVES, 11/67, Mawbey 


Street, London, S.W.8. 


Astronomical Telescopes.—Greatest value yet 
offered. You have still time to secure a good instru- 
Only first-class telescopes stocked. AR 
thoroughly overhauled and tested before leaving 
premises. Write without delay for list and require- 
ee ACERT Manufacturing Optician, Tunbridge 
$. i 

Large Collection Microscopio Slides, in hand- 
some cabinet; sold together or separately; also. 
Accessories and, Small) Microscope.—Further particu- 
lars at STORCROFT, London Road, Retford) Notte. ~ 


e 
>: 


Clarionet, 30s.—108, 


Crucibles, 
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CORES AND CORE BINDERS. 
By WALTER J. May. 


A core as used in the foundry is a body 
of sand which by reason of a natutel or 
- artificial binding material forms a hard 

mass resistant to the molten metal with 
which it comes into contact, but which 
will disintegrate sufficiently to permit of 
-easy removal after the metal has cooled. 
Many of the moulding sands hold 
enough natural binding material to per- 
-mi't of their drying hard and yet remain- 
ing friable enough for ready removal, 
‘while yet some other sands burn into a 
hard mass almost like stone, and unless 
mixed with burnt sand to reduce this 
ultimate hardness are so difficult to re- 
move from ‘the castings as to make them 
‘useless for even straight cores, as labour 
-costs have to be in all cases carefully con- 
sidered. Provided means for the escape 
of gases be properly provided for, with 
these hard-burning, sands an admixture 
-of from 5 per cent. to about 15 per cent. 
.of wood flour or even pea or bean meal is 
an advantage, as in burning out while in 
the casting such substances more or less 
destroy the adhesion of the sand. Usually, 
‘however, the use of a proportion of old 
-sand is preferred, but with any addition 
- -thus made 'the exact proportions can only 
. be found by actual trial. 

As apart from sands which have a suff- 
cient natural binder, there are others with 
_ which an artificial oil or water-binder has 
to be used, and these for many purposes 
come handier ‘than the natural binding 
sands because the binder burns out very 
largely while the core is in the casting 
and leaves the sand in a soft and more or 

less disintegrated state very easy to re- 
' move. Starch, flour, and various other 
adhesives are used with water-bound cores, 
and provided that the cores are made pro- 
perly and dried without burning. such 
-cores are handy for immediate use. On 
the contrary side they absorb moisture 
readily, and if kept long in stock, or are 
in the green-sand moylds for any length 
of time, very many will blow when the 
molten metal touches them, with the 
almost certain result that the castings 1n 
: which they are used will be wasters. For 
quick use, however, cores made with 
-water-binders answer well enough for all 
practical purposes, and, being easy to 
remove, meet with a lot of preferential 


se. 

Oil-binders have linseed oil as a base, 
and cores made with these do not absorb 
moisture after drying, the result being 
that they can be kept in stock for almost 
any length of time, or can be bedded in 
‘green-sand moulds for days without ab- 
‘sorbing moisture, points of considerable 
value in many cases. At the same time, 
it is not good policy to overload with stock 
-cores of any but the simplest forms as 
used in general work, shaped cores for 
particular purposes usually having to be 
made for the castings in which they are 
used on such castings being put in hand. 

There are also black-binders made in 
which tar forms a part, and these are as 

useful as oil-binders, especially for cast 
iron, but to be effective they must be 
used strictly as the makers direct, and, in 
any case, they must be absorbed in the 
-sand during drying. 

Most cores are better when blacked, as 
the carbon used prevents the metal and 
sand fusing together, a good thing for the 
purpose being a blacking composed of 

plumbago and china clay. as made by 
Morgan’s, and other graphite people, the 
. blacking being reduced to a thin cream 
‘with water and applied to the surface of 


the core either before or after drymg. In 
this matter individual practice plays a 
large part, the core-maker really being 
master of the situation. 


In using binders the chief point bearing 
on success is to have dry sand in a 
thoroughly divided state and to mix in 
such a way that each grain of sand receives 
its quota of the binder, merely ‘having a 
badly mixed mass of sand rich in some 
parts and poor in others not being con- 
ducive to success. The quantity of binder 
used varies somewhat according to what 
is used, but generally varies from 5 to 


20 per cent. by weight of the sand, it gener- ; 


ally being taken that 100 lb. dry sand will 
absorb usefully from 5 to 20 lb. of the 
binder—plus some additional water in 
many cases—without being overcharged, a 
weak and non-adherent sand like silver 
or sea sand taking more than a partially 
burnt moulding sand. Hand mixing is ‘a 
somewhat troublesome matter, the sand 
having to be mixed and beaten together 
several times, as well as having to be fre- 
quently passed through a somewhat fine- 
meshed sieve frequently, the object being 
to coat each grain of sand very thinly 
with the binder. Preferably, however, the 
mixing should be done in a loam or other 
roller mill, which, after the preliminary 
mixing with a shovel, very rapidly works 
the’ sand and binder into a uniform mass» 
and which, on the adding of the necessary 
amount of moisture, soon works the sand 
into a state fit for immediate use, while 
that mixed by hand should lie quiet for 
a few hours before use. Some little judg- 
ment is necessary in mixing, but unless 
the binder used is evenly mixed through- 
out the sand good cores cannot be pro- 
duced, let the core-maker be as clever as 
can be found. 


In making cores care has to be taken to 
get them of even texture, whether they be 
reinforced or not, and to secure this con- 
dition it is undesirable to ram the sand in 
layers, as is often done, as this method is 
prone to cause partings between each 
layer, more particularly if the top of each 
layer is left smooth after each ramming. 
In all cases it is preferable to jar the sand 
closely into the corebox until it will hold 
no more, and then pile some more sand 
on top and ram vigorously with a flat 
rammer until the mass is sufficiently com- 
pressed. Thin cores must be well beaten 
together where reinforcement is not con- 
venient, and the binder used in such cases 
should be a tough one which will not burn 
out before the metal sets sufficiently to 
retain its shape, although such cores 
usually compress somewhat with the 
squeeze set up by the contraction of the 
metal. Usually with thin cores a good 
broken sand that keeps together is desir- 
able, while, of course, a good binder is 
necessary, one in which linseed oil forms 
the base being preferable. 


Taken as a general axiom, a good core 
has to be made by a skilled core-maker who 
has learned his work, the machine or box- 
made simple cores made by boys not having 
much beyond cheapness to recommend 
them. Moulders are paidshigh wages to 
produce good moulds, and should be pro- 
vided with good cores to ensure that the 
castings come out right, or some large 
losses will certainly occur. Where loam 
cores are struck up the moulders usually 
take the job in hand, unless a skilled core- 
maker is available, but too often dry sand 
cores are just anyone’s job, according to 
whom can be most easily spared. Usually. 
however, moulders of any experience can 
always make cores suitable for their own 
work, but this, if largely practised, would 
not be conducive to economy where much 


cored work has to be done; it is cheaper to 
employ a regular core-maker. 

Except with the ordinary square or 
cylindrical core there can be no fixed 
method for working, as each core has to 
be dealt with in accordance with its shape, 
but generally it will be found that wire 
or light rod reinforcement is desirable, 
and that provision for the escape of gases 
must be made, the best venting very 
probably being what is called wax wire, 
which is embedded in the core and melts 
out during drying, the wax usually being 
absorbed by the core material. It is 


always necessary when using metal rein-' 


forcement to prevent contact between the 
molten metal and the reinforcement, as 
otherwise fusion would take place and the 
cores could not be removed. This, of 
course, is well known by practical 
moulders, but where the amateur is con- 
cerned it is often overlooked, and the 
worker is likely to become discouraged. 

In no case should a core be hard enough 
to absolutely resist the contraction of the 
metal absolutely, as should this hardness 
‘be received the metal would be. damaged, 
such things as aluminium tearing badly, 
unless the cores give with the pressure. 
It must always be kept in mind that 
while a casting contracts away from the 
outer mould it contracts on to a core or 
other enclosed object, while the force 
exerted in the contraction is great, 
although when measured by the length of 
a test-bar it is not a very large item so 
far as reduction of bulk is concerned. 

The making of loam cores struck upon 
barrels does not involve the use of binders, 
as the loam mixture sets hard enough for 
general work as a rule, but if preferred, 
some binder can be used in moderation, 
from 1 to 5 per cent. being about as much 
as would be required in any case. It is 
not, however, a matter other than that of 
personal practice in regard to using 
binders in loam cores, and probably very 
few persons ever think about it. 

Core binders are in this country usually 
purchased from firms which go in for 
general foundry supplies, and while sup- 
plying any special binder reauired these 
firms will usually suggest the best articles 
for particular sands or cores for special 
uses, usually it being the mixing rather 
than the binder which is the more impor- 
tant in making up good cores which hold 
their shape, the only practical difference 
being that while starch or gum binders 
make cores which absorb moisture, oil 
and black-binders are non-absorbent, and 
when once dried properly they remain 
dry and ready for use. 
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ELECTRIC WAVES AND WIRELESS 
TELEPHONY. 


Professor J. A. Fleming delivered his 
third lecture at the Royal Institute on the 
Srd instant. 

The telephone, he said, still had enor- 
mous possibilities of development. That 
improvement was already on the way was 
forcibly suggested by a large, Ioud-voiced 
telephone which the inventor had lent to 
Professor Fleming for ‘the occasion. One 
of the assistants in another room recited 
“The Quality of Mercy,” which the in- 
strument rendered to the audience in clear 
and full-voiced style that greatly magni- 
fied the performer’s lung-power. Thus, 
there was a decided gain instead of a loss 
of sound-energy in this instance, but the 
wire was a short one. 

The trouble with a long wire. said the 
lecturer, was that what entered at one end 
did not come out at the other. Only the 
fundamental tone arrived; the little 
waves, representing the higher harmonies, 
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into another. 
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got tired, and in a thirty-mile journey 
were left behind. In proof of this he 
showed some comparative diagrams of de- 


` parting and arriving messages, the differ- 


ence béing so much that the boys and girls 
certainly could not have recognised their 
identity. There was, however, a way of 
remedying this defect by inserting induc- 
tion coils in every eigh't or ten miles of the 
long wire to buck up the little waves, so 


that they could arrive simultaneously with 


the big ones, and that was what the Post 


Office had been doing in the last few years.’ 


There were other imperfections. Edison 
had said that it took him a month to teach 
the telephone to say “ S”; but, remarked 
the lecturer, it could not say it yet, for to 
make the ‘‘S”’ sound one had to press the 
tongue against the teeth, and the instru- 
ment had no teeth. 

Professor Fleming, however, held out 
the hope that the mechanical troubles at 


least would disappear when the automatic’ 


exchange came generally into use. A pic- 
ture of one of these exchanges was shown 
on the screen. There were no girl opera- 
tors. All that was seen was a mass of 
machinery, which, the lecturer said, was 
the nearest approach to an artificial brain 
that was ever constructed. 


ELEVEN HUNDRED MILES A SECOND. 


In his fourth lecture, on January 5, 
Professor Fleming, to enable his audience 
to grasp some idea of electrons—which, 
he said, were of two kinds, positive and 
negative—asked them to imagine first the 
smallest piece of gold that could possibly 
be seen under a good microscope. That 
piece of gold would be about the 100,000th 
part of an inch. If it could be divided up 
still further into about 2,000 pieces, these 
would be atoms. An atom, in fact, was 
hardly discernible in a good microscope. 

Flectrons were still further lost in the 
depths of invisibility. They were each 
about the 100,000th part of an atom. 
“ They are as much smaller than an atom,” 
said Professor Fleming, `“‘ as a particle 
of dust just seen under a good microscope 
is smaller than a golf ball. Jt is now 
generally considered that a chemical atom 
is in structure something like a solar 
system. In the centre is a nucleus built 
up of positive electricity, or electrons, and 
round it circulate, in rings, a number of 
negative electrons like planets.” These 
electrons moved about in a piece of copper 


wire, for instance, at the rate of sixty 


miles a second—a kind of gas contained in 
the metal—and an electric current con- 
sisted of electrons moving, not to and fro, 
as was their nature, but in the same direc- 
tion. It was Faraday’s invention of the 


induction coil, great lengths of wire wound | 3 


in a circle, coupled with the method of 
creating electric oscillation by discharges 
of a Leyden jar, that led to the electrons 
being made to run forward. From that 
moment electricity was harnessed to the 
service of mankind. 


Professor J. A. Fleming, in his fifth 
lecture on Saturday afternoon at the Royal 
Institution on ‘‘ Electric Waves and Wire- 
less Telephony,” again dealt with the in- 
visible, proving to his audience by a num- 
ber of experiments how the unseen electric 
waves could be detected. Short Hertz 
waves were produced in one box and passed 
The lighting of a red lamp 
was evidence that the waves had been 
produced, and when they passed into the 
other box, the coherer, a white light 
showed. The lecturer demonstrated the 
conducting powers of various substances 
by placing them between the two boxes. 
The waves passed through cork, wood, and 
thick indiarubber as though they were not 
there, but silver foil and a bottle of water 
were opaque and absorbed the waves. A 


THE 


large teddy bear was placed between the 


boxes, but the waves took no heed of that 
obstacle, and lighted the white lamp im- 


mediately. The last lecture was given on 
Tuesday, when Professor Fleming de- 
scribed wireless telephony. | 
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BRIGHTON RAILWAY AND 
ITS LOCOMOTIVES, 


Names given to locomotives, besides 
being a source of interest, often arouse 
conjectures among travellers as to their 
origin. That borne by the latest engine 
of the Brighton Railway, No. 329, a 4-6-4 
type “ Baltic’’ express tank locomotive, 
is, however, quite comprehensible in this 
respect. It has been named “ Stephen- 
son,” at the’ special request of the 
‘Stephenson Locomotive Society.” The 
‘‘ Stephenson ”’ is similar in all details to 
the engines No. 327 (Chas. C. Macrae) and 
No. 328, which were put into service in 
1914. All three were built at the Brighton 
works. Locomotives of this type are the 
most powerful passenger tank engines in 
Great Britain. 

The name * Stephenson ” has also been 
borne by a previous engine of the Brighton 

ailway— a 2-2-2 tender locomotive. The 
2-2-2 tender engines were inaugurated by 
Mr. Stroudley in 1874, but it was not till 
the close of 1880 that he introduced his 
2-2-2 type proper, of which there were 
twenty-four, numbered 327 to 350. No 
629 was named “Stephenson.” This 
‘“ Stephenson”? was put into service in 
1881, and the same year it represented the 
company upon the occasion of the 
“ Stephenson Centenary ” at Newcastle, 


and took part in the procession of engines 


at Wylam. Until the advent of the 4-4-0 
tender engines in 1895 the majority of the 
fast and heavy expresses between London 
and Portsmouth were worked by these 
2-2-2 tender engines, whilst they also ran 
the fast Eastbourne train previous to the 
0-4-2 engines being stationed there. The 
last work which was relegated to the 
“ Stephenson”? was the running of the 
Sunday Limited Eastbourne Pullman 
train. It was broken up in 1914, and re- 
tained up to the last the original yellow 
colour so familiar on the Brighton Rail- 
way a few years ago. The following is a 
comparison between the old and the new 
‘ Stephenson ” engines:— . 

2-2-2 tender engine, No. 329 “ Stephenson.” 
—Built, 1881; cylinder diam.. 17 in.; cylinder 
stroke, 24 in.; diam. of driving-wheels, 6 ft. 
6 in.; working pressure, 140 lbs. per sq. in.; 
tractive effort, 11,200 Ibs.; boiler diam., 4 ft. 
in.; heating surface, 1,184.31 sq. ft. (tubes 
1,084.51 sq. ft.; firebox, 99.80 sq. ft.): grate 
area, 17 sq. ft.; total wheel-base, engine and 
tender, 38 ft. 14 in.; total length over buffers, 
50 ft. 11 in.; water capacity, 2,238 gall.; fuel 
capacity, 4 tons; total weight, engine and ten- 
der, 56 tons; adhesive weight, 13.5 tons; out 
of service, 1914. 

4-6-4 tank engine, No. 329 ‘‘ Stephensan.”— 
Built, 1921; cylinder diam.. 22 in.; cylinder 
stroke, 28 in.; diam. of driving-wheels, 6 ft. 
9 in.; working pressure, 170 Ibs. per sq. in.; 
tractive effort, 25.600 Ibs.; boiler diam.. 5 ft. 
54 in.; heating surface, 1.687 sq. ft. (tubes, 
1,534 sq. ft.: firebox, 152.09 sq. ft.); grate 
area, 26.68 sq. ft.; superheater, 383 sq. ft. ; 
total whcel-base, engine, 40 ft.; total length 
over ‘buffers. engine, 50 ift. 49) in.; water 
capacity, 2,709 gallons; fuet capacity, 34 tons; 
total weight, engine. 98.5 tons; adhesive 
weight, 50.75 tons. 


Since some time past the general system 
of nomenclature has been gradually dis- 


continued by the Brighton Railway, but] 


there are still some of the older engines 
retaining names. In addition, the 4-6-2 
‘Pacific’ type engines, Nos. 325 and 326. 
bear the nares ‘‘ Abergavenny” and 
“ Bessborough’’ respectively. 


Gifford, M.A., 


MORE PRIZE HOWLEBS. 


The prize of one guinea offered: by the 
‘‘University Correspondent ’’ for the best 
collection of twelve amusing schoolboy 
mistakes has been awarded to Miss Alice- 
Reeve, The Old Palace, Croydon, Surrey. 
A selection from the entries received is 
given in the issue of our contemporary of 
the 2nd inst. We append a few of the 
best :— 

Martin Luther did not die a natural. 
death, but was excommunicated by a bull. 

Stirling is noted for its fine silver. 

The death of Julius Cesar was foretold 
by a shower of metaphors. | 

Glaciers spread a murrain over the land. 

There are many eligible fish in the North 
Seu. | 

Julius Cesar was renowned for his. 
strength. He threw a bridge across the 
Rhine. . 

Latitude tells you how hot you are and 
longitude tells you how cold you are. 

Parallel straight lines are those which: 
come together closer further off but do not 
ineet. 

I could not go because I had an affec- 
tionate disease. 

Anno Domini means after death. 

Lloyd George is the Prime Mixture of 
England. 

A skeleton is a man with his inside out 
and his outside off. 


‘Everybody needs a holiday from one» 


year’s end to another. | 
The three estates of the realm are Buck- 
ingham Palace, Windsor, and Balmoral. 


The guilds were the ancestors of trade- 


unions, but now only.old women go there 
to sew. | 


An anachronism occurs when something: 


is spoken of before it is even thought of. 
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SCIENTIFIC SOCIETIES. 


NEW ZEALAND ASTRONOMICAL 
SOCIETY. 


At a meeting of the Provisional Council 
held at the Hector Observatory, Welling- 
ton, on November 15, the following were 
elected as officers of the society :—Presi- 
dent: Dr. C. E. Adams, D.Sc., F.R.A.S., 
Wellington. Vice-Presidents: Hon. Sir 
Francis Bell, K.C.M.G., Wellington (1922- 
25); Prof E. Marsden, D.Sc., 
F.R.A.S., Wellington, 1922-23; Mr. 
T. Allison, F.R.A.S., Wanganui, for 
1922; Dr. C. Munro Hector, B.Sc., 
F.R.A.S., Wellington, for 1922. Seere- 
tary: Prof. D. M. Y. Sommerville, D.Sc., 
Wellington. Treasurer: Mr. C. G. G. 
Berry, Wellington. Editor: Mr. A, C. 
F.R.A.S., Wellington. 
Council: The above and Mr. J. C. Begg, 
Dunedin; Hon. Mr. Justice Chapman, 
Wellington; Prof. C. Coleridge Farr, 
D.Sc., Christchurch; Mr. E. G. Hogg, 
M.A., F.R.A.S., Christchurch ; Captain G. 
S. Hooper, F.R.A.S., Wellington. Mr. J. 
T. Ward, Wanganui. Owing to the close- 
ness of the voting for the Council it was 
resolved to increase the number of the 
Council from twelve to fourteen. 

As no nominations were obtained for 
this election, a little unfortunate delay 
has occurred in obtaining the consent of 
those who were elected. 

The question of publication was dis- 
cussed, and it was decided to make a 
beginning by giving members reprints of 
articles on astronomical subjects written 
by certain of our members for various. 
newspapers and the ‘ Journal of Science.’” 
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SCIENTIFIC NEWS. - 


As a result of a geological expedition to 
Mount Kosciusko, Professors Skeats, 
Richards, and David declare that their 
observations confirm suggestions made to 
the Linnean Society in 1893, that during 
maximum glaciation the plateau was a 
miniature Antarctic, inhabited by 
elephant-like wombats, a marsupial rhino- 
ceros, a gigantic emu, and a fierce and 
powerful marsupial lion, This era is esti- 
mated to have been a hundred thousand 
years ago. Professor David ‘hopes to con- 
struct large relief models of the plateau 
as it was under glacial ice. 


It is stated that the Air Ministry is 
seeking the sanction of the Treasury for 
the olfer of a £50,000 prize for a design of 
a helicopter which will fulfil certain con- 
ditions. What is required is a machine 
able to rise by its own power to a height 
of 2,000 ft., carrying an airman and suff- 
cient, fuel for one hour’s flight ; to remain 
stationary above a specified object for 30 
minutes in a wind up to 20 miles an 
hour; to descend in a wind of that force 
without horizontal motion and with the 
‘engine cut off; and to maintain flight 
horizontally at a height of 2,000 ft. at a 
specd of not less than 60 miles an hour. 
Should the necessary permission be ob- 
tained from the Treasury, the reward will 
probably be open to world-wide competi- 
‘tion. 


Tt is announced that Professor Gregory, 
of Glasgow University, will set out in 
March with his son to explore mountain 
ranges at present unknown in Yunnan and 
Szechuan. No other Europeans will be 
with them, and they will rely for protec- 
tion on a Chinese escort. Geological, 
zoological and botanical collections which 
it is hoped they will bring back, will be 
distributed between Glasgow University, 
the Natural History Museum, don, 
and the Indian Museum, Calcutta. 


Miss Ella: Sykes interested an audience 
of young people, last week, at a Royal 
Geographical Society lecture in London, 
when she described a ride on “the roof of 
the world,” a plateau on the Parmir 
Mountains, beyond the Gez River, which 
borders Chinese Turkestan. Miss Sykes 
stated that the Kelgis, the people who 
live on the Parmirs, had some peculiar 
customs. 
‘the winter survived, and women were so 
scarce that a father could command a 
heavy price from a suitor for his daughter’s 
hand. One of the chief occupations of the 
‘male Kelgis was to play the ‘‘ goat game,” 
-a kind of horseback football with the in- 
‘flated skin of a headless goat for a ball. 
‘The men left most of the work to the 
‘women, and were very fond of attending 
marriage and funeral feasts, especially the 
latter. When a Kelgi died he did not 
bequeath money to relatives, but Jeft his 
wealth to be spent on a funeral feast. Miss 
Sykes. madd ther ascent of the Parmirs 
(whose highest peak, Mustag Otta, is 
"25,000 ft., and has never been scaled) on 
yaks, which were the most useful beasts 
of burden in the mountains. 


© “*Seience Progress ” for January (Lon- 
don, John Murray, 6s., post free 6s. 5d.) 
opens with two good-papers, the first on 
“The Law of Refraction,” by R. A. 
Houston, Ph.D.. and the second, on ‘‘ Soil 


Reaction,” by E. A. Fisher, B.Sc. The 
“Popular Science”? article is on ‘‘ The 
Story of the Transits,” by H. S. Toy, 
B.Sc. The Notes are good, as usual. The 


first, on ‘Scientific Politics,” should be 
tead by all in need of a prophylactic 
against the approaching deluge of humbug 
-at the coming General Election. The 
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‘“ Essays ’’ include one on a ‘‘Sketch of a 
Logical Division of Chemistry,” by 
I. W. D. Hack, Ph.C., and another on 
‘Unofficial Mosquito Control in Eng- 
land,” by J. .F. Marshall, M.A. The 
quarterly chronicle of ‘‘ Recent Advances 
in Science,” is, as always, up-to-date and 
all-embracing. 


. Lecturing on the 5th inst. on commer- 
cial flying Wing-Commander W. D. 
Beatty in a paper on “Specialised Air- 
craft,” delivered under the auspices of the 
Royal Aeronautical Society at the Royal 
Society. of Arts, said the real commercial 
machine “has not yet been developed. 
Constructors will have to realise that their 
job is to meet the user’s wishes and not to 
provide him with their own idea of some- 
thing just as good.’’ A specialised com- 
mercial machine, he said, should have a 
low first,cost, and should be economical to 
maintain and run. The engine should be 
capable of running long periods without 
overhaul. At present they were getting 
close to a standard period of 100 hours 
between overhauls, but they wanted 300 to 
500 hours as a normal working period. 
The next necessity was a large load-carry- 
ing capacity. Then far more attention 
was necessary to the comfort of passen- 
gers. While comfort, warmth, and ade- 
quate ventilation would remove some of 
the causes of air sickness, there were other 
psychological causes, and some attention 
should be given to occupying passengers’ 
attention. 


The council of the Geological Society has 
this year made the following awards: 
Wollaston Medal, Alfred Harker, M.A., 
LL.D., F.R.S.; Murchison Medal, John 
William Evans, D.Sc., LL.B., F.R.S.; 
Lyell Medal, Charles Davison, Sc.D. ; 
Wollaston Fund, Leonard Johnston Wills, 
M.A., Ph.D.; Murchison Fund, Herbert 
Bolton, M.Sc., F.R.S.E.; Lyell Fund, 
Arthur Macconochie and David Tait. 


A most useful waistcoat-pocket little 
help, containing 60 pages, is “ Electrical 
Installation Rules and Tables for Rapid 
Reference,” by W. S. Ibbetson, B.Sc., 
A.M.I.C.E., M.I.M.E. (London, E., and 
F. N. Spon, Ltd:, 57, Haymarket, S.W.1, 
ls. 6d., post free 1s. 8d.). It is specially 
compiled for the use of architects, en- 
gineers, contractors, and practical, 
wiremen, and the majority of the tables 
are entirely original. 


The lecture programmé of the Royal 
Asiatic Society for the 1922 half of the 
current session is of interest, and each, 
lecture will be illustrated with lantern 
slides. On January 17 Dr. F. W. Thomas, 
Librarian to the India Office, will describe 
a recent tour in India, in the course. of 
which he penetrated into Tibet and saw 
the Oriental treasures of some of the 
monasteries. On February 14 Colonel 
Hodson will describe ‘‘ Head Hunters at 
Home.” On March 14 ‘‘ Some Peoples and 
Religions of the Punjab Himalayas ’”’ wiil 
be depicted by Mr. Lee Shuttleworth. On 
April 11 Mr. Percival Yetts will lecture on 
a Buddhist pilgrim shrine in China, and 
on June’20 Brigadier-General Sir Percy 
Sykes will speak on the ‘‘ Achemenian 
Dynasty.” The meetings are at 4.30 p.m., 
at 74, Grosvenor Street, W. 


Mr. W. Foord-Kelcey, C.B.E., Professor 
of Mathematics at the Royal Military 
Academy, died at Woolwich on the 3rd 
inst., in his 68th year. He joimed the 
R.M.A. in. 1878 as an instructor in 
mathematics, and rose to the post of Pro- 
fessor eighteen and a-half years ago, 
having thus been associated with ‘‘ the 
Shop ” for forty-four vears. Before his 
appointment he was well known as a. fast 
bowler for Kent, and was an Oxford cricket 
Blue. He will long be remembered not 
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only by all officers of the Royal Artillery 
and Royal Engineers who had the pleasure 
of learning under him at the Royal Mili- 
tary Academy, but also by this many 
cricketing friends. His only son, who was 
in the Royal West Surrey Regiment, was 
killed in France. 2 


Canon Barnes, addressing a meeting of 
the Association of University Women 
Teachers on ‘‘The problem of religious 
education,” in London on January 5, 
asked how were the English people to be 
preserved from dubiously ethical, irra- 
tional, pseudo-scientific cults? Remark- 
ing that it was better to postpone Old 
Testament teaching to the later stages of 
religious education, Canon Barnes said 
that reluctantly he had come to the con- 
clusion that an attempt to use such ale- 
gories as the creation of woman, the Fall, — 
and the Daniel and Jonah stories for 
didactic purposes was highly dangerous. 
It encouraged the prevalent belief that 
religious people had a low standard of 
truth. Later the Canon said: ‘‘The worst 
of unintelligent piety is that it suggests 
that all piety is unintelligent.” 


The Blackpool Times, with its issue of 
January 6, is the first newspaper in this 
country to lead the way in the coming dis- 
use of typography for newspaper printing, 
which we have long predicted and are all 
waiting for. The number is produced en- 
tirely by the photo-litho -offset process, 
which avoids the necessity for making any 
half-tone blocks for illustrations. The re- 
sults are better printing, and infinitely 
better illustrations. We are naturally 
making further inquiries as to cost and 
capacity as regards speed, and trust the 
outcome will be the return to reasonable 
charges for printing, and the restoration 
of the facilities for all of us which are 
barred by the excessive cost of present pro- 
duction. 


Addressing his tenants at Matlock, Mr. 
F. C. Arkwright, a descendant of Sir 
Richard Arkwright, the inventor of the 
spinning: machine, said that but for his 
ancestors having left him other sources of 
income he could not live at Willersley 
Castle. The total income of his estate was 
£5,381, and the expenditure, including 
taxation, was £5,234, leaving a net profit 
of £147 a year. He could not forecast the 
future, but if the worst came he could go 
and. live in one of his own almshouses. He 
had held the estate for forty-six years, and 
hoped to make the half-century, but he 
could not forecast what might happen. To 
own a castle had one privilege, which was 
that when a war came it could be turned 
into a hogpital. 


————————_ e 0 


Repairing castings; alloys.—Mr. J. P. 
Haworth, 3, Grove Terrace, London, has 
patented an alloy for repairing defective 
castings, such as internal-combustion engine 
cylinders, which consists of 8.25 per cent. of 
copper, 42 per cent. of lead, 36.75 per cent. 
of tin, 5 per cent. of ferro-vanadium, 6 per 
cent. of silver, 1 per cent. of nickel, and 1 per 
cent of antimony. Preferably a coating of 
copper is applied to the defective part of the 
casting before the application of the alloy. 


Motor fuels: hydrogenating hydrocarbons. 
—Application for British patent, not vet ac- 
cepted, is made by M. Melamid. 9, 
Urachstrasse, Freiburg, Germany, by which. 
motor fuel and other comparatively low boil- 
ing hydrocarbons are made by heating tar 
oils under pressure. in the presence of tin 
and of hydrogen. The tar oil is charged into 
a preferably tin-coated pressure vessel, metal- 
lie tin is added, and hydrogen, at a pressure 
of 15-20 atmospheres, admitted. The vessel 
is heated to about 300° C. for a few hours, 
and the contents fractionated. whereby about 
80 per cent. distil np_to 200° C., leaving an 
oily residue, suitable for-use-as-a lubricant. 
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LETTERS TO THE EDITOR. 


THE SUNSPOTS OF 1921. 

{275.+-The Sun was observed on 269 days. 
of 1921, the record being imperfect to the 
extent of 71 days in January, February, 
October, November and December. In the 
chart of spots the strokes represent spot- 
streams and the square characters spots that 
were visible to the unaided eye. In spite of 
the prevalence of these great disturbances 
during the year, auroral energy was at a 
Minimum, a small glow on March 14 and 
August 50 being all that was observed here 
with certainty. The disc wis apparentl 
unspotted on the following dates : March 6—8, 
April 30, May 1, 4—7, August 6—10, 
September 4—9, October 1—9, November 
3—11, December 2—7, 50—31.: Combining 
this curious arrangement of dates with the 
synodic period of the Sun’s rotation, say 27.6 
days, we get the interesting result that a 
whole hemisphere of the Sun, roughly, was 
inactive throughout most of the year, the 
inactive portion shifting a little eastward as 
the year progressed. Alternation of energy 
as between N, and S. hemispheres is also in- 
dicated by the chart, similar to that which 
occurs on a greater scale in the course of a 
complete cycle. The great N. spot of Decem- 
ber is a fresh development of the November 
one, and the S. spot a return in the same lati- 
tude (79.5), and very little diminished in area 
of the great spot of 32,000 miles diameter. 
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Its return was accomplished in the abnormally 
short period of rather less than 27 days. 
‘Lisburn, Ireland. ! John McHarg. 


THE MOON—‘‘THE DAYS OF OUR 
YEARS ARE——?’”’—WEATHER PRO- 
PHETS: CAUTIOUS and VAGUE— 


DECEMBER, 1921—THE YEAR’S RAIN-. 
FALL 


{274.]—Since my last reference to the matter 
I have, through the courtesy of one of 
‘*Qur”’ old friends (whose identity will be 
‘by no means obscure), been able to read and 
consider Prof. Pickering’s several papers on 
lunar changes, real or suspected. Their 
tone is very different to what newspaper 
renderings would lead one to suppose. It 


_ now seems to me past question that certain 


` 


marked changes in appearance are real, not 
illusory. Quite likely now that what I re- 
ported on a quarter of a century ago or more 
was a physical phenomenon. But when one 
talks of vegetation he is, as it were, sub- 
conscious of certain organic compounds, and 
the question arises again and again, Are 
such compounds likely on the Moon’s surface? 
None such as we are familiar with, even by 
reason of the terrific difference between night 
and day. And the chemico-physical diffi- 
culty I mentioned years ago has not even 
now been met. The argument runs thus :— 
In the case of a binary star of very unequal 
components the smaller member is often, if 
not always, of a colour more nearly approach- 
ing the violet extension of the spectrum than 
is the other. This suggests either greater 
heat or difference in chemical composition. 
The first seems impossible. Now, to an 
observer on Venus the Earth-Moon system 
would appear as a double planet. I make no 
doubt that at one time it shone as a binary 
star. It seems reasonable to assume, also, 
that the Moon is made up generally from the 
outer portions of the Earth-Moon mass. 
Now, the mean density of the Earth is about 


statement 


5.55 that of water; the density of surface 
rock, say, 2.5 or 3; that of the Moon is set 
down as 35.39. Following analogy, we should 
expect the surface density there to be much 
less than the mean—say, 2. That is to say, 
there is no very close resemblance between 
the surface Df the Moon and the Earth’s 
lithosphere. As we have no practical experi- 
ence of life here, except in association with 
hydrocarbons-cum-water, and as we have no 
means of determining the terrific difference 
between day and night temperatures on the 
Moon’s surface, it seems rather risky to talk 


in dogmatic fashion of life there, whether. 


animal or vegetable. None the less is it 
worth while to keep watch on our satellite. 
Some months ago I noticed the report of a 
attributed to one of the metro- 
politan medical officers to the effect that 
under modern conditions here the span of 
human life tends to lengthen. About a 
month ago I was walking through Willesden 
new cemetery when it occurred to me to test 
the story in the following way :—I took off 
the ages at decease from a dozen consecutive 
headstones, and extracted. the average age 
therefrom. Thence I went along to the old 
churchyard and did likewise. The result was 
so strongly in favour of the latter that a week 
later I repeated the experiment; no appre- 
ciable difference. So that I recently paid a 
third visit to both. I have now thirty-eight 
consecutive readings from both, and find 
therefrom that whilst the average age of the 
occupants of the churchyard soil was 59.95 


years, that of those who sleep in the modern 
cemetery works out at 44.42 years. What 
bearing has this on the statement of the 
medical officer? 


Some of our weather prophets were able to 
score in the matter of wind during the last 
week of 1921, but thereabouts the ground is 
so firm that I will predict right away gales 
in or near London in the latter part of De- 
cember, 1922. A few weeks ago one of our 
enterprising friends, in that.connection, sug- 
gested I should buy a book on weather fore- 
casting. I have such heaps of books I cannot 
find time even to look at that I do not care 
to add, to the stock; nevertheless, I told the 
correspondent that ‘if, on the strength of the 
book, he would let ma know the weather for 
Christmas in Willesden about eight days in 
advance, and if his forecast proved reasonably 
near the mark, I would buy the book. So far, 
no reply. 

nd the last month of 1921 ran fairly well 
on the lines of its predecessors. I remember 
the time when it was quite an event to see 
the Sun between November and March. I 
noted sunshine on fifteen days last month, 
and registered a total of 29.5 hoyrs. Four 
hours of it graced day 20, whilst 17th and 
18th were bright and summerlike. When I 
first came to live hereabouts, in the spring of 
1881, I was much struck ‘by the “‘washed- 
out ? appearance of the biue sky compared 
with what I had receatiy seen in North 


‘Hants. But on some of the days in Decem- 


ber just past—notably 21 and 27—at times 
I saw the sky of as deep a blue as one could 
well imagine. There was no fog in the 
month—in the old-fashioned sense—and very 
little wind, save during the last ten days. I 
noted none of greater force than 7 on the 
Beaufort scale. 


There were curious fluctuations in tem- 
perature during December. but no really 
“wintry weather ” there. The highest read- 


ing, 56°.5, was reached on day 28, and the. 
lowest, 29°.5, on the 4th. The warmest day . 
was the 18th, with a mean temperature of 
520.25, and the 4th ‘vas coldest, with mean. 
temperature 34°. The mean of the first week 
was 40°.7; of the second, 459.1; third, 479.75 ; 
fourth, 42°.4; last three days, 45°.5; and of 
the complete month, 43°.65. Radiation tem- 
perature fell to 26°.5 on day 24. Four times 
during the month did the screened thermo- 
meter read 32° or less, and there were 9. 
ground frosts. Twenty-eight inches below 
the garden surface temperature’ was 46°.5 on: 


-the 5th; it rose to 47°.75 by the 22nd— 


curious for the time of year—and fell to 
45°.5 by the 3lst. 

The mean daily humidity varied from 70 
per cent. as on day 23, to 96 per cent. as on 
14th. I lost 1.01 in. of water by evaporation. 
during December; received 0.003 in. in the 
shape of dew; gained 3.99 in. by absorption. 
and 1.35 in. as rain. Rain fell on eighteen 
days, the greatest amount for one day, 
0.23 in., arriving on the 22nd. And thus,. 
with me, the rainfall of 1921 is brought up 
to 15.48 in., or 57.7 per cent. of the average 
of the comparatively wet years I have, regis- 
tered hereabouts. Even so, nearly 19 per 
cent. of the year’s total reached me as the 
gift of two days, viz., 1.19 in. on August 23 
and 1.72 in. on September 11. In the matter 
of percentage of average, then, the rainfall of 
1921 here is virtually identical with that of 
1741 on my diagram, and as 1741- was fol- 
lowed by quite a number of dry years—at 
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least, so says the diagram—I don’t think 1922. 


will prove a wet year. 
Willesden, Jan. 8. ‘William Godden. 


LUNAR NOTES—SUMMER TIME.. 


[275.]—I was very interested in the account. 
given by Dr. B. Thomas (letter 261) of the 
dark area east of Littrow. I am not certain, 
but I believe he refers to the dark area sur- 
rounding a low oval elevation containing a 
prominent crater at its southern end and two 
or three small craters near its middle,. 
visible only with a powerful telescope. 
I have noticed this dark area frequently in 
observing the oval marking—this latter is a 
most interesting object, and was first referred 
to by the late J. G. Burgess, in vol. xxv. of 
the Journal of the B.A.A. As the Sun rises 
higher and higher on this object its brightness 
increases, and it divides into two pee like 
the figure 8, the lower half being the larger. 
From this part two white lines issue and run 
N. to a similar white line running E. and W. - 
The oval, when seen near sunrise, is found 
to be crossed diagonally by a fine cleftt—a 
delicate object requiring considerable optical 
aid for its detection. 

The two areas shown on my map N.W. of 
the Riphean Mountains are two bright patches, 
probably surface markings only. Near them is 
a low ridge or mountain arm, probably all 
that remains of a once complete ring; to the 
S.W. is a little crater verv bright at full. - 
There are many light and dark patches on the 
Moon, which pass through regular changes 
each lunation. Prof. W. H. Pickering has 
called attention to some. notably in connec- 
tion with Aristillus and Eratosthenes, but 
any observer can find others for himself which 
come within the reach of small telescopes. 
Any of these objects. if observed systemati- 
cally and their changes recorded throughout 
a lunation, would give valuable results. 


> 


Jan. 13, 1922. 


Summer Time: With all due respect, I think, 
Mr. Watts belongs to that class of persons 

. who ask other people to 
- them, ‘and his letter (265) occupies space 
which, in my opinion, might be better used 
for scientific purposes. I ope this so-called 


piece ot deception, which deceives no one, will 


be continued, for two reasons atleast: it pro- 
vides an extra hour’s daylight for outdoor 


work or recreation, and I find it decreases the 


cost of my gas and eieciricity bills, and this 
is the experience of the vast majority. At the 
same time, there js no compulsion, and Mr. 
Watts need not alter his clocks unless he 
likes, and no on: will object. The man who 
told Mr. Watts that it was a way of getting 
tae working classes up an hour earlier was 
‘simply pulling his leg. W. Goodacre. 


SUMMER TIME. 


(276.]—May I be permitted to relate how I 


was caught out by Father Time one summer 
day when in Greenwich and in view of the 
time ball? My watch wanting but ten minutes 
to one, here was an opportunity not to be 
lost of obtaining the time. Five minutes to 
one and the bail not up! This seemed cutti 
‘It rather fine. Two minutes to one, and still 
no ball! What! had the staff downed tools? A 
labourer with a pick and shovel on his 
- shoulder was approaching. Seeing me with 
watch in hand, and gazing steadily at the 
Observatory he casually remarked: ‘ That 


ball don’t fall until two, mister!” Pocketing 


my watch and my pride, I departed a wiser 
and a sadden man. Here was a member of 
the B.A.A. put right on a point of time by a 

~- man with a pick and shovel. Ye gods! 
: H. H. 


` (277.]—In answer to Mr. Watts’s letter (265, 
p- 278) under this heading, I have always 
understood that the idea of the make-believe 
was that it is simpler to change the clock 
hands an hour than to have to reprint all 
railway and other time tables one hour 
different. Let us hope we shall soon see the 
end of the “Summer Time ” foolishness. 
. Penzance. | 0. R. Walkey. 


AN INTERESTING OCCULTATION. 


_ £278.]—This evening, at about 5.40 p.m., I 
noted a very interesting occultation. The 
“‘earthshine’’ was quite conspicuous on the 
five days’ old Moon, and added charm to the 
phenomenon. The only star predicted to be 
occulted on this day was 0 Aquarii (4th mag.), 
at 8 h: 15 m. Presumably this occultation 
ured considerably before the predicted 
me, \ i 

As the ‘‘earthshine’’ was so conspicuous 
the star could ibe seen gradually approaching 
the dark limb of the Moon, and appeared to 
the writer to be projected against the inside 
of the limb (I cannot express it in other words) 
for a very short interval of time before it 
actually disappeared. The instrument used 
was .a 63-in, Calver reflector, power about 
150 x. Ed W. Foster. 

351, Park Street West, Luton, Jan. 2. 


DOUBLE STAR ASTRONOMY. 


{279.}—I have been much interested in Mr. 
Espin’s recent letters. A few months ago, at 
the Rev. T. E. R. Phillips’ observatory, 
having the 8-in. on 7 Draconis, I looked up 
the double 5 2054, which was beautifully 

, divided with a power of about 210. Mr. 

- Phillips subsequently measured the pair with 

the following results : 1921.64 P = 355.7; D = 
17.16 three nights. 

The agreement with Espin (letter 100) is 
none too good, however ; if we take the mean 
of his (Espin’s) 1903 and 1921 measures, ths 
di y largely disappears. The position 
angle is now probably about 357°, having de- 
oreased nearly 10° since Struve’s time. 

As to the distance, I cammot agree with the 
suggestion that the pair is closing. The fol- 
lowing means, principally from data in Lewis, 
certainly indicate the contrary :— 


1832-1874 oe. 17.04 33 nights 
1881-1899 ............ 17.14 36, 
1900-1921 oo... 17.17 22, 


es. i but the evidence is not conclusive in favour 
pm S of widening. A curious thing is that the 
observations of the first forty years do not 

givə any indication of chamge. There is then 
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do their thinking for 


| tune.” What the table suggests is that the 


‘each other, unless in so far as the Earth is 


‘regards mass into two pairs of planets, one 


other pafr relatively dissimilar. In the Inner 


the Outer group the pair which are similar in 


oe 5 
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4 
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a jump of about a tenth of a second, and 
again for another forty years no decided 
alteration in the distance. No doubt, pper- 
sonal equation is partly responsible for these 
) es; in case measures of double 
stars are not mearly so accurate as the con- 
sistency of results during a fairly comsider- 
able time would justify one in supposing. 

As regards tho “ight-grasp of a 3.8-in. re- 
fractor, from experience with similar aper- 
tures I make the limit somewhere about the 
thirteenth, or the mow almost universally 
adopted scale of visual magnitudes (Harvani 
version). Mr. Espin (letter 232), in mention- 
img 11.1 as the figures, must have been re- 
‘ferring to one of the older scales, possibly 
Struve’s, which seems a pity mow that we|P 
have something better. P. M. Ryves. 


Uranus, and that Mercury and Mars are in 
proportion to Saturn and Jupiter. 
The ratio of the combined mass of the two 


CORRELATION IN MASS OF THE OUTER 
AND INNER PLANETS. 


[280.}—The writer of letter 262 rightly | able :— 


points out that the six equations suggested by | V x (Me + M)2 = U = 438.55 (In table 437.27) ` 
the table given in my former letter (255) are a x (Me i M = N = Pia T tabia pee) 

‘ i n : ex = = . . 
lransformable into hree. Accepting his | M> y $ Eac J = 969391 (In table 9547.91) 


symbolism of using Meas representing the 
mass of Mercury, and the initial letter of the 
name as representing the mass of each of the 
remaining planets, the six equations are as 
follows :— 

M+Me=J3+8 


It follows that, if we divide the combined 
mass (955.03) of the two smaller Outer planets 
(Neptune and Uranus) by the combined mass 
(54.50) of the two larger Inner planets (Earth 
and Venus), the quotient obtained (17.52) is 
| the square of the combined mass of the two 
smalier Inner planets (Mars and Mercury); 
while, if we divide the combined mass 
(12,405.05) of the two larger Outer planets 
(Jupiter and Saturn) by the combined mass 
(4.23) of the two smaller Inner planets (Mars 
and Mercury), the quotient obtained (2,952.64) 
is the square of the combined mass of the two 
larger Inner planets (Earth and Venus). _ 

Òf course, these figures are only approxi- 
mate, but the approximation is very notice- 
able. Thus the square of the combined mass 
(4.23) of the two smaller Inner planets is 
really 17.89 instead of 17.52; and the square 
of the combined mass et al of the two larger 
Inner planets is really 2,970.25 instead of 
2,932.64. 

If we multiply the combined mass of the 
two smaller Inner planets by that of the two 
larger Inner Planets, we obtain, to a similar 
degree of approximation, the number of 
times— 

(1) The combined mass of the two smaller 
Outer planets contains that of the two smaller 
Inner piants; 

(2) The combined mass of the two larger 
Outer planets contains that of the two larger 
Inner planets; and, consequently— 

(3) The combined mass of the four Outer 
planets contajns that of the four Inner planets. 

In view of, these facts, it seems conceivable 
that your correspondent (262) may be in error 
when he stated that the ‘so-called correla- 
tion is purely fictitious.” : 

Inverness, Jan. 7. Fredk. A. Black. 


; S+Me=J+M 
V + Me =(J+S)-N N + Me = (J+8)+ 
E ~ Me = (J+ S+N)+U U + Me = (J+8+N) +B 

It is quite obvious that the first three equa- 
tions are transformable into the last three. 
(Ciearly, however, all six equations are 
required to complete the table. 

Newcomb accepted 1,000,000 as the recipro- 
cal of Mercury’s mass subsequent to the com- 
putation of the reciprocal as 6,000,000. This 
is shown by his ‘articles in the ‘‘ Encyclo- 
pædia Britannica,” in which also he mentions 
that G. W. Hill computed the value at 
11,000,000. 

Your correspondent (262) asks what physical 
interpretation could be given to an equation 
‘“ which says that the mass of Mercury is 
equal to the mass of the Earth multiplied by 
the mass of Uranus, and divided by the sum 
of the masses of Jupiter, Saturn, and Nep- 


Earth’s mass is equal to the reciprocal of 
mass of Uranus relative to the combined 
masses of Jupiter, Saturn, and Neptune as 
unity. 

It should be clearly understood that the 
masses of the planets are separately deter- 
mined, and are not by any means based on 


accepted as the standard of computation. The 
fact that Mercury’s mass comes out as 1 in 
my calculation is quite accidental, and arises 
through its reciprocal being accepted as 
10,000,000. ‘The masses computed for the 
other planets are not based on the value of 
Mercury’s mass except, of course, that, in the 
column in which Mercury’s mass is taken as 
unity, the masses of 'the other planets relative 
thereto would have had to be correspondingly 
modified had the determination of Mercury’s 
mass been other than 1. 

In dealing with the masses of the planets, it 
seems the most natural procedure to arrange 
the planets in order of mass. Had I been 
dealing with distance, I should have taken 
the order of distance, and similarly with 
density or any other planetary element. The 
writer of letter 262 objects to this course as 
‘juggling with figures.” He asserts that the 
relations thus deduced ‘‘ might hold within 
limits for any set of random quantities in 
ascending order.” This assertion answers 
itself. 

From the table given in my former letter 
(255), it wili-be found that each of the groups 
of planets--Outer and Inner—divides itself as 


RELATIVE BFFIGIENCY OF REFLEC- 
TORS AND REFRACTORS. 


(281.]—I was considerably surprised to read 
in your notice of B.A.A. Proceedings (p. 274) 
a statement that Nova Persei is now within 
the reach of a 6-in. refractor or 8-in. reflector. 
It appears to me difficult to understand on 
what ground such a statement of relative 
efficiency is made, unless it is merely founded 
on the old speculum metal basis, the reflect- 
ing power of which was very much below 
that of silver. Now that only a very rich 
man can afford the heavy price of a power- 
ful refractor, it appears to me of great im- 
portance that there should be no misappre- 
hension regarding the relative efficiency of 
first-class telescopes of the two types. At 
present the cost of the finest kind of 8-in. 
equatorial refractor would be somewhere near 
£2,000, while the best kind of equatorial re- 
flector of equal aperture by the most re- 
nowned makers would not probably exceed 

. Of course, an expert might obtain 
secondhand instruments of each clase for 
much less, but che difference of cost of the 
two kinds would be in about the same ratio. 
Hence the degradation of cheapness has 
placed the reflector in the painful position of 
the poor relation! The cheap reflector has 
been cheapened to a point at which no 
thoroughly sound instrument of the kind can 


pair being relatively similar in mass and the 


group the former are the two larger planets, 
the Earth and Venus, and the latter are the 
two smaller planets, Mercury and Mars. In 


mass are the two smaller planets, Neptune 
and Uranus, while the dissimilar pair are the 
giant planets, Jupiter and Saturn. It is 
approximately true that in mass the Earth 
and Venus are in proportion to Neptune and 


| 
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be produced, for, apart from optical quality, | ground stop. Obtain a disc of clear glass | variety ; hence the vagaries in question. 
much depends on A good TA aad stand with a finely ground circular area of about | Please see letter 268. ; 
Really weli-made and efficient telescopes of | -inch diameter in the centre. This gives| Difficulties are cleared up best, however, 
any kind can never be produced without| a different illumination from the ordinary | by a statement of gravitation on a natural 
great skill and care being expended on them, |ground glass, as, while the image of the|.and workable theory, the old theory and cal- 
and this does not spell cheapness; therefore, | radiant is diffused, there is clear annular | culation made from it being useless. Grawi- 
the man who expects much for little is likely | lighting. The stop can be used as it is, | tation, then, in detail, is of three age seine. 
to be di inted. When it comes to the| and, if desired, a periphery of very light} namely, positive, negative, and uniform; 
best possible refractor against the best pos-| green or any other colour can be slipped in. | gereral and universal as a whole may a 
sible reflector the position is clear enough. |" To get an aquarium effect the ground | sidered as a fourth dimension or synth s 
The best triple poel umale objective cannot | centre should be covered iby a patch of vey cally from any given unit Te creo a 
be perfectly corrected, and ie never really | dark green or purple gelatine. , This will | dimensions. Gravitation and T F Pi 
entirely apochromatic; the reflector is alone | show silvery creatures swimming in a dark | neutralise each other in aera era 
capable of affording a truly apochromatic| green sea. A v light green periphery | gravitation is instanco of Lage ee ently: ni ` 
image, and thus, quality for quality and|gelatine may now be slipped in and the} Instance of negative gravita; lerised b sera 
aperture for aperture, the defining power of | animals will be tinted as they would appear | planets, etc., which — poar vale l : 
the reflector must always prove superior to through a water telescope. ‘ With & go sion, attract each evened ssl eed -Y det “i 
the refractor. As regards comparative light | binocular microscope and suitable lighting | Centralisation of positive pit y dition o 
grasp of the two types, a very experienced| the aquarium effect is secured. The rasan this diversified om agp capi ciara 
optician stated some years ago that from | dark een hub can be attached ee ao Motion 
direct experiment he found the light-grasp-|@ touch of vaseline, preferably to the | with, extension force or eae ae onl 
ing power of a 64-in. silvered glass reflector, | UNground side of the disc, so that the ee ee ee J Love. 

- the film being absolutely untarnished, to| diffused effect may not be injured. A disc | Motto gravity. James Love. 

` equal that of a 6-in. achromatic. This esti-| of pot green glass with a hub of semi-trans- 
mate is about correct, and I have found that | lucent writing paper may also be tried. The 
in practice there is little or no appreciable | aquarium effect is not so striking as red 
loss of light even with a moderately tar-| creatures in a-blue sea, but its interest is 


WEATHER IN DECEMBER, 1921 — 
WEATHER FORECASTS — SUMMER 


nished film—certainly nothing approaching a} More lasting, and for pond life studies some [286.]— aaa 79 Greatest 
6 to 8-in. ratio between objective and specu- | May prefer it to ordinary dark-ground of Fallin 
lum. It is perhaps not unnatural that a man | iumination. J. A. Stewart. days 24 


Glasgow. 


[284.]—“ H. H.’s” letter No. 234) naturally 
induced a further effort with the object of 
settling as far as possible the question whether 


Stations. Totais. with hours. 
Inches. rain In. Date. 
(0°01 or 
London (Holborn more). 
Viaduct) (KEEKEKE) 1.11 ee 18 esė 0.27 ee *lst 


.who has spent a large sum on a fairly power- 
ful refractor is not usually eager fo admit 
even equality of observational efficiency with 

© possessor of a humble reflector of equal 
aperture to his own very costly instrument, 


and he will find many ready to encourage | here were or were not cilia covering the foot | London (Lewisham) 1°24 .. 16 .. 0.24 .. 14th 
him in keeping the poor relation in the back.|°f Stephanoceros. First of all I satisfied | Pumbridge Wella des -, 

ping po ation in the bac Fe e “heh: (Calverley Park)t 2.14 .. 17 .. 0.41 .. 14th 
ground. However that may be, it is certain | Myself by communication with the exhibitor] Grvvenbury) — 230.. 16 1. 0-44 1. láth - 
that for power the well-made and mounted that hii object being shown to me was, in Worthing§........ 1.84 .. 16 .. 0.47 .. 22nd 
reflector is the instrument of the future for | act, the foot of Stephanoceros. There was, Northwich (Barn- 
great and small observatories, from the mag- |1t seemed to me, a possibility that it might] ton) ..........0% 9.99 .. 21 0.62 .. 27th 
nificently-mounted and housed Mount Wilson | pave been a tube-dwelling stentor’s lower Torquay|| ........ 1.68 .. 17 .. 0.30 .. 22nd 
100-in.. downwards. Although the reflector is | extremity that was being shown. I am|Ipplepen ........ 2.18 .. 18 .. 0.40 .. 22nd 
in the future likely to reign supreme for assumed, however, that the object most cer- | Manaton.......... 2.55... 21 .. 0.65... 28rd 


tainly was the foot of Stephanoceros. Exigen- 


observational oses whe i -| “2 s 
purp R ee aa of time. allowed me only a momentary 


: : *Taken at 6 p.m., others at 9 a.m. 
uired, it is seemingly equally certain that 


Averages: + 8.27in.; § 2.85 in.; |, 4.27 in. 


the refractor will continue to fully hold its | examination. oa TEMPERATURE. 

own in the great national observatories which | ,,1 turned to my own edition of Carpenter— 'M Mi Max. Min 
are mainly concerned with positional astro- |the last—and the diagram there given of i Shado. Shade. Solar. Grass 
nomy. Thus one would be as unlikely to|Stephanoceros does not show cilia. pone ae ee ee 
attempt observations on the variation of lati- gets ag edition Nice edited by Dr. Dallin- Holborn Viaduct 67 .. 29 <. 87 .. 28 
tude with a reflector as one would be to|8e! Who, it is needless to say, had a know- Lewisham ...... 56 .. 30 o — o 


ledge of pond life almost, if not quite, un- 


tackle planetary detail a fai : 
p Dee ae ADi nebula equalled Now, he must have been aware that 


. . Tunbridge Wells 
with the refracting telescope of a transit 5 


(Calverley Park) 56 .. 26 .. 93 .. 15 


erce A. A. C. Eli . one at least earlier edition of the book he was] (fawkenbury),. 56 .. 29 .. — .. 24 
Ealing, Jan. 7 oa C. Eliot Merlin. editing showed the foot to be ciliated. Yet, Worthing® tLe 56 .. 30 .. 8B .. 25 
oe ý Ppa aUn, he was driven to the conclusion Barnton ........ 56 .. 24 .. 80 .. 18 
Sees that the cilia did not exist, otherwise he would | Torquayt.......- 62 .. 82 .. — a — 
TELESCOPICAL AND MICROSCOP ICAL. most certainly have shown them in the|Ipplepen ........ 56 .. 80 .. — \. — 
_ [282.]—“ The ideal ee Ue for a beginner | diagram of his edition. Averages: * —, ł 44°. Means: * 44.2°, ¢ 44°. 
in astronomy is a d-in.’’ Thus speak Messrs. | Is it the true explanation that there are two i s 
Broadhurst, Clarkson and Co., in the “Sale varieties of S. Eichhornii, one having the foot Aera 


London—For month, 18.33 hours. 
»  —Sunniest day, 20th, 4 hours. 


Month. Sunniegt 
Hourg. Day. Hours. 


and Exchange’ column. Well, I have 
arrived at the opinion that for one who thas 
compassed three-fourths of a cewtury in this 
mundane abode a 2-in. is the “ideal instru- 


ciliated, the other being unciliated as to the 
foot? It is a point which for the benefit. of 
future students of pond life should bo def- 
nitely setthed, and perhaps. those of your 


ment.” For months past I have noticed afreaders who are interested in rotifera will, | Tunbridge Wells ...... 26.60 .. 20th .. 5.6 
3-in. I use getting heavier and heavier. during next season, make a careful search and niea 9 ecsecsosoooo 45.00 .. 23rd .. ar 
Tempted by Mr. Mackett’s appeals, I wrote report the result in your columns. It was | Torquayt ............ 58.55 .. 18th .. 6. 


to him and told him of my trouble, with 
the result that by his kind attention I am mow 
the owner at a very reasonable price of a 
Cooke 2}-in clear aperture. This telescope on a 
table stand I can carry about as easily as 
I can my microscopes. One of the four eye- 


yery RITE ling to a the notice of Mess Means : * 47.1 hours, + 59.5 hours. — 
ck’s “‘ Pointolite’’ lamp in your issue of the A he forecast given last. week, 
50th uit., but the cost was not. mentioned. No. a E e England lac E cer- 
doubt that will shortly be advertised in your. tainly proved correct here, as I have not seen 
columns, when the cost reduction is.com-| <4 much dust since last summer. The strong` 
leted. Judging. however, from Messrs. | cold northerly wind blew it in clouds as 
| Hawksley’s advertisement in your issue of though it were March. There is now a ten- 
this week, it would seem that the price is dency to revert to the S.W.-ly type, and is 
likely to be high at the best. But we may be turning to rain. No very prolonged type of 
sure that in this regard Messrs. Beck will do} cold weather seems likely in the S.E. of 
all that is practicable. Country Solicitor. England (London, Home Counties, and South 


— Stha wintes. 
GRAVITATION THEORIES. a aa 


Further change ae oor rea 23 to 
[285.}—In reply to letter 269, I beg to | 25, February 8 to 10, and 24 to 26. 
furnish the Sab ned information. Ši Mr. T. Tamblyn-Watts (266, p. 278) exactly 
One greatest vagary of the Moon is that | re-voices my opinion re ‘“ Summer Time. 
during its recent stationary amd retrograde] As I have frequently said and written to the 
vagaries it has not fallen considerably j Press, instead of ‘‘monkeying’’ with the- 
towards the Barth. Again, to find its actual] clock, every office, shop, and factory could 
place at any time requires about forty correc-| be opened and closed, and trains, trams, - 
tions, each and all of which represent the| buses, etc., run one hour earlier during the 
existenc) of some farce extra to gravity. ] summer months. 3 
According to tabulation, the Moon is due to D. W. Horner, F.R.Met.Soc. 
reich the Earth in 4 d. 20 h.. Mercury to Tunbridge Wells, January 7, 1922. : 
reach Sun in 15 d. 6 h., and relative effects’ . 
of the kind should certainly produce-observ- 
able phenomene. But the Newtonian hypo- 
thesis is, anyway, simply an inconsiderate 
attempt to calculate weight by postulated 
direct and indirect distance and by real 


efficient telescope eyepiece, and it is interest 
ing to note that Baker announces a new 
form of eyepiece, which can also be employed 
on both mstruments with equal satisfaction. 
Although I am so old, I am unwilling yet to 
forgo the fascination of celestial sight-seeing. 
During the few years remaining ito me I shall 
always feel glad that I saw Mackett’s adver- 
tisement in the S. and E. column. For now 
I can sit at my ease and watch the “ heavenly 
host ’’ shining crisp and clear i my ras 


THE SMOKE NUISANCE. 


[287.}+-I quite agree with Colonel D. J: 
Smith (letter 272) that ‘‘ prevention is better 
than <ure,’’ and that it would be an enor- 


MICROSCOPIC AL. 


{283.}—I wonder if ‘‘ J. B. G.,” in his search 
| for interesting effects, has ever tried a diffused 


ad 


Jay. .13,-1922.. °. ` ENGLISH M 


mous advantage to the nation if there was 
-no smoke at all to get rid of ; but my remedy 

was suggested because there is smoke, and 
because I greatly fear there will be smoke, 

for many a long year yet; The fact iş hat 

At would be a very difficult matter indeed to 
pass any Bill which would compel.the: public | 
to consume some particular kind of fuel or to 

alter some tens of thousands of grates to 

render such a thing possible. a 


' 


i 


C. Carus-Wilson. 


NOTES FROM AN AMATEUR TURNER: 
_A SPHERICAL TURNING. DEVICE: 
- (288.]—The orthodox and expensive spheri- 
eal slide-rest and the dome chuck are.the two 
usual means of turning or decorating spherical 
forms. The object of the present commu- | 
‘nication is to show how the ordinary , eccen- 
tric chuck may be adapted to perform some 
service in the same direction. The alterations 


.meeded do not interfere in any way with the 


me of the chuck for its ordinary fiinctions. 
‘The 


accompanying photograph shows the 
general arrangement of a Munro §-in. screwed 
-eccentric chuck as it was when first set up 
for a trial run; since this was taken, some] 
mall alterations have been made, as detailed 


aniongst the following notes of explanation. 
‘The chuck is' mounted on its nose end on 
‘to the baseplate A; this baseplate was 
made from an old cast-iron trolley wheel, 
but no doubt a piece of well-seasoned beech- 
wood would serve fairly well. The general 
‘dimensions can be. estimated from the tool 
holder T, which csnsists-of a piece of §-In. 
‘stuff. The upper side tof A was recessed 
out slightly so as to allow the worm wheel 
-to lie down on the surface of the central boss, 
and so have a good support. The under sur- 
face ‘was also recessed to allow a nut to be 
‘screwed’ on to the chuck. nose to fix it, and 
also to be buried below the surface of the 
baseplate. For fixing the baseplate to the 
lathe bed two recessed ‘holes near the outer 
Tim are provided; in practice it is found that 
one fixation bolt is sufficient for rigid fixing, 
but the other hole allows some changes of 
position; with the screw-cutting type of bed 
the fixation bolts are arranged with the nut 
at the top, suilicient recessing ‘being allowed 
for clearance of the worm. It will be seen 
‘that when so mounted the worm when in 
action revolves round the worm-wheel, which 
is to. some éxtent a disadvantage and pre- 
cludes any connection for spiral work. It 
was thought, however, that the ‘affair would 
‘be more stable and support more strain with- 
-out ‘damage to the chuck; but, of course, the 
-reyerse arrangement might also be adopted. 


‘As a matter of trial, however, a great deal to aid in centring the tool poit, 


A es ; 
F Pu 


t. aa 


‘of the chuck in the centre line. 
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cam tbe done, even with ornamental revolving 
cutters, simply. by hand movement, the worm 
being put out ot gear. _A lengthened key 
as yet without a handle is seen marked H. 
The hole in the baseplate was larger than 
requisite for the chuck nose, to compass 
‘which, as also to protect the nose from 


damage. a brass bushing :piece was screwed 


to fit the nose and turned off to fit the 
central hole. For purely spherical ‘work it 
would be useful to put a centrally disposed 
washer to project below the baseplate and 
fit between the shears, thus keeping 


The accommodation for the, tool holders, 
ornamental. cutters, ete., consists of a block 
of well-seasoned oak, B; this was mounted 
on a faceplate and turned true on its upper 
and lower surfaces; it was then shifted to 
-bore out a hole to fit the boss of the chuek 


and its chamfered part; the thickness was- 


reduced io 4 in. and turned out to give 
room for the ring nut ‘C. The two packing 


pieces marked XX were temporarily used at 
the trial run before the under side of the 
block had been cut into to allow the slight 
projection of the milled head of the leading 
crew screw to enter; this milled head is seen 
almost below the letter B. l 


The ring nut C is of gunmetal and., in. 
thick; it screws on to the boss of the chuck 
and is provided with six slots to catch a 
curved, pin key, which is seen lying on the 
right .side of the photograph between the 
square key and box spanner; alternatively 
holes for & tommy mignt have been drilled. 
The operation of cutting a thread (14 th. -p. 
in.) on the chuck boss gave the ichief trouble 
in the work, owing: to the annoying pro- 
jection of the slides; first a bushing of brass 
was chucked and ‘bored end threaded to fit 
the chuck nose, the chuck-slide being fixed 
by the steady pin; ‘alternatively a boxwood 
plug. might have been used, but from using 
this material on other chucks I prefer the 
less elastic, though. more troublesome, harder 
material; a slight true centre-hole was made 
for using the poppet support. Thus mounted. 
and running quite true, ihe boss was turned 
to a cylinder except for its basal 4.in. Since 
an ordinary V tool and holder came against 
the chuck-slide, such could not be used for 
cutting the thread; so an outside comb chaser 
was clamped to a bar at a suitable angle, the 
bar being held in the slide rest; thus clear- 
ance was obtained, and by careful and slight 
advances of the tool a mice. thread was 
obtained. D is a plug screwed into the 
screw hole of the chuck; this serves to keep 
chips from the hole, and also by means of a 


central hole to hold a small cone-pointed rod 
which 


` 
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e axis. 


-For wider curves the 


‘ibe made as desired. . 


| {made on 
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may also be done by a small square or rule. 
The mode of holding the tools is seen to be 
by 4-in. hook bolts, which get their purchase 
from ordinary stout wood screws; in the 
case of that marked E it was found that 
too much projection occurred, so @ recess 
was carved out, so that it is completely sunk 
below the surface. Naturally, the tool must 
be packed up with strips to be accurately 


at the centre level. ; 3 


i œ , 


The advance or withdrawal oi the tool is 
done by the screw of the main slide, which 
has to be'adjusted according to the work in 
hand; either the milled head may be 
by the fingers or, more ormen T 
key (to. clear the.under surface of the 


@ lon 
’ block) - 
is used; in order to support it a piece of wood 
drilled with a suitable hole for the stem jis 
attached by a couple of screws tothe under-, 
side of the block. So eee) te 

I have only used comparatively light cuts 
in order not to strain the chuck and spoil 
it for other, perhaps more legitimate, pur- 
poses; but I may say that it seems to be 
fairly stiff. It would perhaps be better/to 
usé a piece of $-ih. ‘thick flat bar for the 
base of the tool block, on which, as 2 more 
elaborate arrangement,. a slide _ could be 
fitted’; but quite a lot can be done in its more 
primitive form. So far no fluting stops have 
been added, stopping being done by marking 
an index on the base ‘plate. . 

The necessary methods of adjustment will 
be fairly obvious. When turning a “true ” 
sphere the axis of the chuck must be on, the 
centre line and the tool point over the axis of 
the. chuck if the slide is used to get measured 
dimensions; with other circular surfaces the 
slide must be adjusted to right angles to the 
lathe bed whilst the tool point is opposite 
the. main transverse diameter of the work. 
base plate may be 
out of axial lime. Naturally, convex 
4 in. diameter) or concave curves may 

. With the removal of 
the ring nut and the fixation nut the chuck 
is practically in dts , pristine condition, and 
forms a useful addition to the tool store 
without adding much bulk or aa i 


n 


swung 
(up to 


THE VIOLIN BRIDGE. 

tone as produced 
‘the violin.. 
large, number 


[289']—I have studied 
by different bridges >on 
I have also made @ 
with different cuts for .the same pur- 
pose, using various woods. Some of these I 
the scientific principle of radiation 
of sound; others in quite the opposite, that is, 
using cuts to stop the direct action of sound 
radiation from the stringicontact place. I have 
had excellent results in both cases, and which, 
in my opinion, and that of other professional 
players, both kinds of bridges have been of 
far better clear ringing tone than that of 
the present-day bridges you get m the instru- 
ment shops. I write to encourage others in 
seeing to the bridge of their violin if they 
want to get the best out of them. | I have 
one. bridge of my own original cutting that 
made an old valuable violin rihg out very 
much louder and clearer than with its 
original bridge. I am quite certain many 
present-day instruments are not doing justice 
to -themselves from the instrumentalist not . 
having studied the needs of the bridge. 
David Booth. 


339, Kirkstall Road, Leeds. 
| —_——_-2ee-<——_—___ 


Sir Willam Peat, as liquidator, ‘made an 
important statement last Monday to the 
creditors—who, of course, include the note- 
uolders—of the Aircraft Manufacturing Com- 
pany. The total of their investments come 
out. at round about £900,000, and he estimated 
there ‘would be a loss om these exceeding 
$800.00C. Debenture holders, who had been 
held ‘by the Court to possess priority, claimed 
£696,000, of which they, had received 
£300,000. Taking a broad view of the situa- 
tion, there were, in his opmuon, sufficient 
assets to pay off the debentures and yed 
some. surpius for the creditors. _At this 
momeni-theysarplus could not be estimated. 


turned, | 


+ 


.' 


. 290 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 2064. 


` 


Jan. 13, 1922. 


REPLIES TO QUERIES. 
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(547. —LAMB BLOW-LAMP.—I have had 
one of these lamps; also it would not blow; it 
appeared that the nipple was too smali. So. 
instead of making thë holo larger, I put a 
narrow piece of tin round the air-holes in the 
nozzle. Try this on yours, and move the tin 
, 80 as to give a blue flame. If you get a yellow 
flame, move the tin so as to open the holes. 

_ Professor Messer. 


(875.1-IRON CEMENT.—Wash out hole, 
also end of screw, carefully with petrol to 
remove grease. Then make up a paste out 
of sulphur, salammoniac, and iron borings or 
filings. Ail these must be, sifted very fine 
before mixing. Then wet up with water to 
consistency of cream, coat end of screw, and 
screw in. A more certain way is to saw 
up end of screw about 1 in, with a fine hack- 
saw, making two cuts at right-angles, so +. 
Then run a 4-in. drill up where the cuts cross 
to, say, Z-in. deep, and put a short end of a 
taper-pin in. the hole. The length of pin must 
be such as to bottom when screw is about four 
turns from right home. The pin will force 
end of screw open, and it will never come 
out. The proportions for rust cement men- 
tioned have n: many times given in back 
numbers of the “ E.M.” 

: David J. Smith. 


{876.1-FUEL.—To raise one pound of water 
17- requires one British Thermal 
Unit. To raise ycur water 100° F. would, there- 
fore, require 100 B.T.U.s per 1b. You do not 
state the quantity of water you use, but taking 
your boiler enean as 50 per cent. you can 
reckon that cach lb. of coal will give you 
6,000 B.T.U.s, so you can see what saving 
would take place by heating the water. 

David J. Smith. 


(381.1—SLIDE-REST TO TURN CONES.— 
If you are going to set out the swivel of top 
slide to various angles, first set ‘the slide 
parallel to edge of bed. This can be set by 
eallipers. Then mark the centre line, and 
set out angles on both sides. It does not 
follow that rest will turn parallel because it is 
parallel with bed; this will depend on setting 
of headstocks, but rest can always be set: over 
by trial for parallel turning if it is only a 
hund-lathe. David J. Smith. 


[383.]—TRANSMISSION CASE OF FORD 
CAR.—Use the felt washers usually sold for 
the purpose, and yo: will .have no further 


trouble. unless the joint faces are damaged. `. 


David J. Smith. 
[308.]--EMERY-WHEEL CLOGGING.—I 
think this is due tô too slow a speed in the 
rotation of the wheel. 1 was once grinding 
out a collar for an ellipse cutting frame with 
a 4-in. wheel, and had the greatest trouble in 
getting up sufficient speed, which ought to 
have been 20,000 revolutions a minute, if I 
remember rightly. What is the diameter of 
your wheel ? 
laid down for that to ensure cutting properly 
and non-clogging. I should revolve the man- 

drel slowly and take light cuts. 
K.C. A. J. 


1388.]—EMERY-WHEEL CLOGGING.— 
Probably all three. Try slower speed and 
less pressure. If unsuccessful, get a carborun- 
dum-wheel; these go much better on general 
work than emery. David J. Smith. 


1391.1—-SQUARE PISTONS.—No, but they 
might be made tight enough for your purposes. 
It would have to be a very special purpose to 
warrant troubling about such things. 
David J. Smith. 


[$92.}-BEATING REED IN ORGAN.— 
The tongues of striking reeds, employed from 
time immemorial in the organ, and (since, 
say, the middle of last century) almost to the 
exclusion of the free varieties, have no plate, 
but beat upon the edges of the slot out in the 
tube (or “ reed’), which fits tightly in a hole 
in the “boot” of the reed pipe. the tongue 
being held in place by a small wedge of wood. 
Tuning is effected by ehifting a wire, which 
is bent so as to press upon the required point 
of the tongue, and passes through to the out- 
side. The tongues of the free reeds exclu- 
sively used in modern times in the several 
types of harmonium, ct hoe genus omne. aro 
secured to the plate above the slot—which 
they slightly exceed in length—at their heel, 
or thickest part. by two small screws, lying 
level with the plate for the greater part of 
their length, but elevated slightly at the tip. 
They fill the slot as nearly as possible. of 
course. without touching iis sides as they pass 
in and out when pressure or exhaust is ap- 
plied. Diapason. 


It must be driven at the speed 


sible future operations. 


| | i l E 


[395. -—GLASSBLOWING.—The art , of 
glassblowing, which was dead in this country 
before the war, does not seem to have pro- 
gressed, and the laboratory ware and common 


bottles that pass through my hands are poor 


in the extreme, “Merios” evidently needs 
to find a glassblower who knows a bit more 
about his wonk; but perhaps he could ntilise 
certain vessels; for instance, the flat circular 
vessels which are sometimes used for bac- 
terial cultivation, These used to be obtajn- 


able with polished sides, and I fancy. were 


about 10 om. diameter in the disc; the necks 
are short, but no doubt a tube of desired 


-length could be welded on. Similar vessels 


were obtainable of smaller size for making 
colour screens with svlutions. 
tory apparatus makers or *' importers.” 


H. E. D. 


_1399.1-REDUCING THREAD OF BOILER 


COCKS.—As every one will vary in size, shape, 


etc., there is no suitable chuck. The best 
way, would ‘be to mount an angle-plate on the 
face-piate. and then rig up tho cocks on this 
with blocks of hard wood rasped to shape, or 
Clamp them 


lead biocks similarly shaped. 
down with bolts and plates in the usual wag. 
David J. Smith. 


[400..— HARD WOODS FOR TURNING.— 
I am sure we are grateful to “ T. Turner ” 
for his appreciation of anything that may be 
written on ornamental turning, etc., in 
‘ Ours,” but the treatment on the most suit- 
able woods will be dealt with eventually, if 
all goes well, in a fairly full manner. Mean- 
while, it may be taken that, after ivory, the 
best material is African blackwood, on 
account of the absence of silica and the fact 
that it is very tough; though easily cut and 


‘ornamented, with the proper and sharp tools, 


and ensures a very good return for the money 
spent in procuring it and the time in working 
it. Up to 1 ft. in length by 5 in. in diameter 
is as much as one can hope to secure from a 
3 ft. log, because, though the latter may be 
1 ft. or more in outside diameter, the heart 
is unsound and throwing out deep. cracks 
in two or three directions. Only by sawing 
down these cracks can a block be obtained, 
very irregular in shape, and often interrupted 
in length by other cracks that come in at an 
angle. Of all woods I put African blackwood 
easily first. In the log it ought to be procur- 
able at about 9d. per lb., but in the faired up 
and turned condition ready for the lathe as 
much as half-a-crown a lb. will be asked. After 
this I place lignum vite, which works well, 
and is not so hard as one supposes when 
trying to plane or cut it with a chisel. 
has so much oil in it, however, that it is dull 
for some years, but later it becomes harder, 
blacker, and quite bright. It can be bought 
in quite large pieces up to 8 in. or more in 
diameter, free -of sapwood. Spanish maho- 
gany I may place next, as it is hard and 
tough, takes a good polish, and improves by 
age after turning. Kingwood I find works 
well as long as one does not attempt fine cut- 
ting or delicate tracery along the grain. Then 
we have our good old friend the boxwood, 
that cuts clean, polishes well ¿f the tools are 
really ‘keen, and improves vastly byeage and 
constant brushing. I think the above are 
enough for anyone. But if it is inlay turning 
that is desired, we can work on other’ woods 
as well as these, such as mulberry, holly, hme, 
chestnut, arbutus, sissoo, padouk, plane, apple, 
pear, laburnum, oak. etc., all of which may 
be inlaid or superposed on each other, but 
in those cases the polish is more of the French 
variety than can be obtained from the tools 
alone. Recently a neighbour of mine has pro- 
duced sorne excellent specimens of inlaying 
by employing mulberry for the base, into 
which he has laid specimens of scores of other 
woods in artistic comparison of colours, sur- 
mounting the whole with the french polish of 
a professor. Other turners have invested in 
some of thdse surplus propéllers of aeroplanes 
that were offered to us in Farringdon Street, 
E.C.4,, last year at 5s. each. The wood was 
well united and fairly hard, but limited in its 
dimensions. If one confines oneself to mode- 
rate sized or even small pieces of the more 
expensive woods (or ivory), an immense 
amount of really fine and ornamental turning 
can be done at small cost: but once we at- 
tempt to work at the largest diameters pro- 
cùrable we are faced with very much increase 
of cost. Rings of hard woods are not so 
easily obtained as those of ivory, in which 
we save weight bv cutting the tusk across the 
hoHow: while with the woods. we must sepa- 
rate from a core that mav not be of immediate 
use, but should be preserved carefully for nos- 
K.C. A. J. 


for 


Try the labora- 


It 


[400.]—HARD ‘WOODS FOR TURNING. 
“Ornamental Turning,’ or, as it 
would! far tbetter ibe called, * Decorative Mill- 
ing,” the essential qualities of the material 
used are close and homogeneous texture, 
straight grain, elasticity enough to avoid ten. 
dency to brittleness and splitting, and uni- 
dormity of colour. It woud appear to me. 
that, as a common character, the best types. 
of wood are well supplied with resins or gum- ` 
resins, which aid on the one hand in giving 
some degrée of resilience or elasticity, on 
anlother by filling up pores or vacuities, and, 
lastly, by affording material which ards in 
giving a polished enect without the use of any 
addition to the surface, as by shellac or other 
aacquer ; in general“it is hardly possible to use 
any application to incised patterns, since un- 
evenness of ¢<pplication is very prone to result, 
and thus desirable sharp corners become more 
or less filled and their effect deteniorated. A 
very slight touch of linseed oil may be 
allowable sometimes, but, this needs brushing 
well with a soft (rotary) brush, and the trrsh- 
ing needs repeating when the trace of oil has 
gov well soaked un and hardened. I find 
that there is one application which has served 
well to preserve and give tone to some experi- 
mental trial patterns on comparatively softer 
woods: this is a thin solution of xylonite 
(colluloid) in amylacetate; it is well brushed. 
over with a soft brush into all the nooks and 
crannies, and when thoroughly dry a brushing 
with a softish rotary white bristle brush gives. 
a fair semblance of a finish. African black- 
wood aud lignum vite yield a lot of resin. 
when soaked or extracted with strong spirit,. 
and I have thought of using such an extract 
as an plication to suitable woods; gum 
gambir dissolved in spirit gives a pleasant. 
tawny red to boxwood, but it is merely 
an the form of a surface varnish and does. 
not penetrate deeply into the wood, conse- 
quently any subsequently incised patterns. 
show up in the natural colour of the wood. 
One ditficulty is to obtain large diameters 
of the more useful woods in sound condition ; 
that is to say, from about 4 in. upwards. 
Even when old and well-thatured, care should. 
be taken when sawing off that the out sur- 
faces are immediately coated with either 
thick linseed oil or, perhaps better, tallow,. - 
otherwise almost certainly oracks will appear, 
and perhaps only a few bits of some 1% 
diameter can be got from a large log. Not- 
withstanding care, trouble will sometimes. 
arise, and lately a log which should have 
yielded much 6-in. diameter African black 
started a few fine cracks at one end after 
sawing. I think that two things were not 
attended de by care and gentleness in hand- 
ling, for the lump was thrown carelessly into. 
a ‘box, and may have received a starting 
jar; and (2) for some days it was left where 
the rays of the sun could get at it. This. 
latter. 1s very important; direct sunshine has 
an extraordinary way of causing cracks— 
wny, exactly, I do not know, as the tempera- 
ture effect cannot be very great. The best. 
way probably of proceeding when such valu- 
able material is to hand is to hollow out or 
drill a fair hole, as a roughing-out stage of 
box, bowl, etc., and so allow for contrac- 
tions; this was done to a companion piece: 
of that above alluded to, and it has remained 
erfectly sound, though not yet turned 
farther. Almost every turned work of large 
diameter will require a central hole of sorts, 
whether as part of its final form or for 
attaching other plain or screwed parts. We 
may mow turn to more particular considera- 
tion of kinds. Boxwood may be mentioned 
first, though it is not ideal, for its veins as- 
well as its general colour interfere with. 
appearances; moreover, it is not adequately 
supplied with gum-resins or sufficiently close 
texture to give good surface effect without 
some application to give lustre and prevent 
marks of handling. Still, boxwood is so 
essential, its evenness of grain and chucking 
ualities so useful, that it may well head 
the list. It varies a good deal in colour, 
young small pieces. say 14 diameter, I have 
had quite canary yellow, When long stored— - 
some have more than twenty vears—it 
becomes rather brittle, and, for instance, 
screw threads are apt to chip; then a rotary 
cutter or a soakage with linseed oi] may 
help. It could be got to yield 5-in. diwmeter 
cylinders, but since the upset in Turkish trade 
I do not know what may be obtainable 
nowadays. Croquet balls and woodcuts were 
responsible for the importations, but now 
other means and materials are used. 


African. blackwood is the most coveted 
wood. of just the right hardness and uni- 
formity, and well-supplied with self-polishing 
quality. The old adage said ‘‘ Never buy 
a piece of African black unless you have seen: 
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it,” 


by not observing this, which applies especially 


to 
from reliable people, and perhaps 
asked are not unreasonable, seeing the waste 
that is involved. It was not difficult to get 
it up to about 3 or 35 in diameter, but above 
that I have found it rare. 
G in. I got many years ago from one. of the 
late turning lions of the “ E.M.” In general, 
quite deep and thin projections are well held, 
but care should be taken to see that no small 
knots or irregularities in grain exist; such a 
discovery when much work has been done is 
annoying, and once led me to repeat work 
for a present, which, of course, 
One good feature is that it does 


“ perfect.” 
not 
rapidly as other kinds that are to be 
tioned, F 

Cocus (or cocoa wood, as Holtzapffel also 
calls it) is very hard, pale brown in the 
1mterlor 
ib rown—almost cs ea long exposure. It is 


edges and flanges stand well. 
it 


than the last. 


sonally had any beyond 6 in. 
the log with a yellowish, pale, hard sapwood, 


the log. Dressed cylinders ma 


Two logs yielding 


grind off the sharp edges of tools so 
men- 


of new ‘logs, becoming deep rich 
ose in the grain, and thin 
_ One has seen 
very free from knots or irregular grain 


very even and 


on the whole, and it is very muoh 
It is stated to be obtainable 
up to.8 in. diameter, but I have never 
It is coa in 
which sometimes can be utilised to form a 
flange at top and bottom of a box. 
sharp tool, and also by polishing with its 


own shavings (a routine matter on all 
plain parts with any hard wood) it 
takes a good surface. It has rather 


a tendency to blunt the tools, and it was 


through some annoyance on this score that 


I started using high-speed steel for small 


=CUütters where plain forms could be used. 


Lignum Vitæ is rather sımılar to the last, 
but has a rather greenish hue which is not 
=o pleasing, 'and does not darken quite to 
the same extent on exposure. Large diame- 


` ters are obtainable, but care is needed lest 


cracks occur to reduce this. It presumably 


contains some small crystals of hard matter, 


for it is very deadly on the shanp edges of 
tools. Jt does not ‘give quite so good a sur- 
face effect as Cocus, but will stand pretty 
deep cutting. I do like it very much. 


Gibbon {originally Gaboon?) is a rather 
cold black colour, even in grain, but rather 
porous, so that the channels tend to spoil the 


appearance ot llutings, ete., on the cylinder, 


but the transverse section does well. It is 
rather harsh in texture, but does not tend 
to split or chip, and takes a pretty good 
polish. Four inches is the largest I have had. 


** Tron-woods.’—Of these there are many. 
The best I have tried is a rich terracotta red, 
very close in grain, and turning excellently ; 
but one is rather apt to come across cross- 
fibred parts. With inset silver the effect is 
very good. I havo only had it about 3 in. 
diameter; perhaps it can be had larger. 
Another was a sort of tawny brown, very 
bard. close grained, but rather fibrous, and 
still another more orange in hue; both were 
fairly good and very even in colour and tox- 
ture. I have always regretted not having 
obtained a log of wood known in Amazonia 
us Mattamatta, which appeared to be good, 
aeep brown, very close texture, and extremely 
hard and weighty. I do not know whether it 
is imported, or, if so, under what name. 
Some other Amazonian woods, such as Mas- 
seranduba Acapt, appeared hardly likely to 
be of service. Hbony is quite unsatisfactory ; 
it ds chippy and brittle, and so far as memo 
serves Me over many years it does not polis 
automatically. Sabadilla, though of pleasant 
brown-red colour and fairly close and 
straight-grained, needs a word of caution, 
for the dust from turning is most irritating. 
When I bought a piece I was told it was used 
for croquet mallet heads. Coqutlla nuts can 
only be used for small diameter work up to 
2 in., but are excellent for small pepper-pots 
and the like; they take a good screw-threa 
and polish well; owing to the figure they are 
perhaps best adapted for plain turning. The 
Irregular seed cavity is easily compassed by 
the use of a trephine tool to start with. The 
shells of some other palm nuts can be used 
for instance, tho Tucumè I brought back 
from Brazil, and may form a pretty exercise 
in chucking. The only other palm’ product 
on the market is the vegetable ivory; whilst 
1: urns well, the size and shape exclude it 
from any great use. Figured woods are not 


very serviceable for ‘‘ decorative milling,” as 
the incisions mostly interfere with the figure.. 
and the figure with the pattern. One with a 
fine marking and a reddish colour I got many 
years ago as “‘ Honduras wood” of large 
diameter and pretty good texture; the figure 


and I have wasted money in the past 


be got 
© prices 


ad to be 


eaper 


er- 


With a 


them. Sequoia is useless for turnery. Browr. 
woods ihciude greenheart, teak, lace wood, 
amboyna, cocus, satin-walnut, and walnut. 
Amboyna is hard and has a pretty mottled 
figure, with lights varying from golden to. 
brown. Cocus is the wood of which flutes - 
are made. It can be polished by friction.. 
Greenheart, like teak, has a greenish tinge 
‘when cut, but polishes a rich brown. It as 
hard, strong, and somewhat difficult to work. 
Lace wood is plane tree out ‘‘ on the quarter,” 
and, like all woods dependent for their beauty 
on the medullary -nay, loses most of its charm 
when turned. Satin-walnut is the well-known 
bedroom furniture wood. Teak has little 
merit for the turner unless he is able to get 
hold of some of the gnarled pieces near to 
where large knots have been cut out. In my 
opinion, not even Circassian (burr) walnut can 
equal this for beauty. Walnut has a fine 
purple colour when unpolished, but polishes a 
dark brown. Italian 1s a fine vari-coloured 
walnut much sought after by furniture-makers. 
Yellow woods include satinwood, box, lignum- 
vitæ, and birdseye maple. Box is the well- 
known tool-handle wood. Lignum-vitse is very 
hard and dense, Liko laburnum, the heart 
wood is brown. As it is reputed- to have 
anti-fridtion properties, it may usually ‘be 
found as castors, exerciser pure etc. Maple 
sometimes has a flesh tint. but the birdseye 
polishes up a warm yellow. Satinwood is the 
most beautiful of the light-coloured woods, but 
can rarely be obtained, as veneer-makers cap- 
turo all supplies. As a volume would 
needed to deal adequately with the scope of 
the query, I trust the inquirer will be lenient. 
with tthe shortcomings of this list. ; 
Frank Atkin. 


[400.J-HARD WOODS FOR TURNING. 
—This is rather a wide subject, and if T. 
Turner, Esq., will advortise his address I 
should be pleased to write him fully on the 
matter. However, African blackwood is one 
of the best woods for ornamentation in the lathe 
with various cutters, but one can easily out 
away two-thirds in waste. Cocus is another 
eia wood, and less wasteful. Turkey. 
box is another useful wood, . but, of course, 
no particular colour, and is used fòr prac- 
tiung upon or for wood chucks to, hold 
finished work. Sidney H. Hines. 


401.J—OUTLETS AND BENDS OF COP- 
PER PIPES.—If you are a coppersmith you 
will be able to rig up a coppersmith’s hearth. 
on a portable forge and braze the pipes on it. 
What size bends do you want to make’ If 
1Lin. diameter pipe, fill with lead and pull. 
through a lead bolster. Then melt out lead. 
These small pipes would not need dressing up 
after binding. Larger sizes would have to be 
hammered up in two halves, scarfed and brazed 
together, and the bends then brazed on to 
suitable lengths of pipe as required, 


did not interfere much with patterns. Un- 
suitable are Rosewood, with its variations ín 
hard and soft texture; King wood, Tulip 
wood, amongst red coloured ones; snake 
wood, black and brown, rather fibrous, and 
tending to split off; Zebra and Ztricotti, 
black and brown, the latter rather too soft, 
faintly resembling olive, but harder: Many 
of such woods look well turned plankwise of 
the grain, with only simple rounds or mould- 
ings. Of softer woods, beech, birch, syca- 
more, hawthorn, yew, pear, and apple (moun- 
tain ash and service or beam tree read as if 
hardish, but I have never had any), some use 
may be made for trial cuts, and so save moro 
expensive boxwood; but, of course, one does 
not get really first-class results. One advan- 
tage for the purpose indicated is that the 
toolpoints remain sharp longer, and the 
general effect may be quite adequately dis- 
played. H. Es D. 


400.J—-HARD WOODS FOR TURNING. 
—Of English woods suitable for ornamental 
turnery the “kindest” is sycamore. Only 
white pieces should be selected, ag brown 
stains mar the work. The figure, though 
small, has golden lights in it, so that selected 
pieces resemble satinwood; it is consequently 
used for the cheaper hair-brush backs, - etc. 
It oan bo got up to 7 ins. square, free from 
heart, but comes expensive at that size, as it 
is dn demand for mangle rollers. Beech 
selected for turnery should be of a cocoa 
colour, as it then polishes a warm brownish- 
red of a pleasing tone. Though hard, it is 
fairly kind to work, and the medullary rays 
show up nicely. Birch is similar to beech, 
but softer and browner, and the ray flakes 
are smaller. It is imported from America 
to eke out the scanty home supply. It is use- 
ful for turning furniture repair pieces. 
English oak is difficult to turn with slide-rest 
tools, as the contrary grain of the curls tears 
out. Foreign oak can be used, and works 
up ‘well for table-legs, eto., where it is neces- 
sarily specified for matching the figured top 
and rails. The beauty of oak, however, is 
shown best in plane surfaces, and turnery 
should be subservient to this. | Pieces that 
have to bear a great strain should be cloft 
instead of sawn; this may save you trouble 
if hase have to repair a ladder any time. Bog 
oak, if obtainable, is popular for turned work. 
Ash turns and polishes nicely, selected pieces 
showing a yellowish body and orange grain. 
Eim, hme, aspen, poplar, and alder are of 
no interest to tthe turner. Holly is our 
whitest wood, and bas a limited usefulness 
owing to that fact. Opposed to padouk, it 
can be/used for turning chessmen. Chestnut, 
both sweet and horse, is worth attention. It 
strongly resembles oak, but has no medullary 
ray, and does not shake so easily in conse- 
quence. It is easy to turn up, and etains and h i 
polishes well. If the querist is a country- David J. Smith. 
dweller, ho will. find hawthorn and elder both [403.J-CEMENT FOR GLASS TUBES.— 
cheap and useful. They can usually be had | Th 


f n ; e substance formerly sold at Caementium. 
or the asking at hedge-trimming times. Haw- | and now, I think, called Fortafix, obtainable 
thorn is of the hornbeam class, intensely hard 


H , in collapsible tubes, would probably serve. I.. 
ae mene nore Elder is strong and|/have some cracked laboratory ware, «which 
polishes up a pleasant yellowish colour. | were reinforced with this material more than. 
Laburnum also will repay a little experimental | ten years ago, and they are still in use, show- 
‘work in ornamental turnery, as it has a fine 3 ; 


yellowish sapwood and a rich brown heart ng ER to glass; also a emall 


wood. Gareful selection would ensure pieces ey ble, the onua single leg, ee 
where the sunk members would be brown and WAS COSO OV LOL eo ne aay or ee, 


the raised ones lighter in colour. Willow is en Se) e TA ea the ae ee 
cricket-bat wood. and has no special merit for | P ll f cot L soaked in th : 

the turner. English walnut is limited in | P¢ d he teen the de f ti KPEE This, 
quantity, and has no superiority to the foreign. | ¥°° to bu ig) drone a O Si ga he 


~ SR À too, was done some ten years ago, and the 
a eiad. ie a e ae table is still in constant use in the hall. 
pipesmoker. This concludes the list of | Alternatively, perhaps, piaster of paris or 
English hard woods. | well-wetted Portland cement would serve; æ 
| paste of fresh slaked quick-lime and white of 

Foreign Woods.—Mahogany is in high 


egg ig another possibility. This I find is of 
favour as a turnery wood, but its price is 


no use for mending cracked briar-wood pipes. 
high. It is too well known to need description. H. E. D. 


Some of the woods which, if not of similar 
species, bear a family resemblance may find 
favour, as they are cheaper. Of these the 
reddest is padouk. Pieces vary in colour from 
a vivid hight red to a blackish-red, and the 
lighter the colour the more spongy the 
material. The darker pieces are valued for 
hair-brush backs and other toilet purposes, as 
they are dense and hard, take polish easily, 
and resemble the more expensive rosewood. 
Personally, I prefer the lighter pieces, as 
though difficult to polish through being a bit 
spongy, the colour is distinctive. The Austra- 
lian woods are a darker red. Thev are jarrah, 
karri. and black butt, and are cheap enough 
to use as paving-blocks. Their defect from 
the point of view of the wood-turner is that 
they split easily, so that pieces are better cleft 
than sawn to ensure straightness of grain. ! 
Cedars are popular woods. The fragrant; 
kinds are reailv junipers. Pieces selected for | 
good colour would repay the work put in on 


[403.|—_CEMENT FOR GLASS TUBES.— 
Feusol-fire cement, which is advertised in 
THE ENGLISH MECHANIC AND WORLD OF SCIENCE, 
would seem to be a very suitable material 
for your purpose. This is a plastio refractory 
cement, mixed ready for use, and when heated 
will attain a great degree of hardness within 
a few minutes of its application. Messrs. 
Kerner-Greenwood and Co., Ltd., ‘of King’s. 
Lynn, who manufacture Feusol, will supply a 
3-lb. tin for 2s., post free, to any address in 
the United Kingdom. Lennensian. 


(405. —SUNSHADE CRACKING.—The 
Rev. W. Ellison is quite right in his reply 
to this query. but he does not go far enough. 
Like others, he takes no notice of the effect 
of differences in the proportion of aperture 
to fooal length when comparing various tele- 
scopes. This is very important. The usual 
focal length of an achromatic objective is 
15 diameters. which gives an angular-aperturc- 
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-of 4 degrees. I heard lately of a 44-in. with 
a focal length of 43 in. or 10 diameters, and 
angular aperture 6 degrees. I once had a 
-in. whose focal length was 40 in., or 20 
diameters, and angular aperture 3 degrees. 
The focal length of a speculum is usually 8 
diameters, and. its angular aperture 74 degrees. 
The apparent angular diameter of the sun is 
.4 a degree, therefore we may have lenses or 
specula whose angular apertures are 6, 8, 12, 
or 15 times as much, and their sun-filled areas 
56, 64, 144, and 225 times as great in propor- 
tion. These differences are too great to be 
overlooked, but I have seen no mention of 
them hitherto. These numbers must be multi- 
plied by the square of the magnifying power 
to give the relative heat. in the Ramsden 
circle. In my reply last week I took 60 
diameters as an example because an eyepiece 
‘which gives that power will generally just 
show the whole of the sun. A higher power, 
120 diameters. would make the diameter of 
the sun twice that of the field of view, there- 
fore three-quarters. of the surface would not 
be visible, but would be stopped by the dia- 
phragm. I am supposing that the apparent 
angular aperture of the field in each cyepiece 
is 30 degrees. This seems a contradiction of 
the statement that the whole of the light and 
heat that passes through the objective is con- 
centrated into the Ramsden circle, but it is 
not really so, because the image of the sun 
and the Ramsden circie are two different 
things, and are formed in different places. 
The image of the sun is formed by the objec- 


tive and the field-lens at the plane of the 


stop or diaphragm, and is focussed on the 
retina by means of the eye-lens, and is there- 
fore seen. The Ramsden circle 1a an image 
of the objective, which is formed by the entire 
evepiece, and is outside the eye-iens, just 
where the outer surface of the eye-ball is 
‘placed when observing, and therefore it can- 
not be seen, but the destructive effects of the 
concentrated light and heat can be exercised 
- to the fullest extent. 
Ipswich. A. Woolsey Blacklock, M.D. 


[406.--BAROMETER.—I do not know that 
-there is much to add to my previous reply. 
The long part of the tube was filled by add- 
ing the mercury in small portions and shaking 
them down. It was, I think, 35 in. 
It was filled to the bend. It was then pl 
nearly horizontal, with the J end rather higher 
than the closed end, and with the J turned 
upwards. An ordinary spirit-lamp, with 
methylated spirit, was | 
the closed end, care being taken to heat about 
3 or 4 in. gradually to avoid cracking the 
tube by unequal heating, and the mercury ‘was 
just boiled inch by inch from the closed lower 
end to the J bend. Then the tube was gradu- 
ally brought to its proper position, and the 
inercury sank from the closed end, which was 
now highest, leaving a vacuum. and partly 
filled the short end. The open end was not 
` plugged. A. Woolsey Blacklock, M.D. 
Ipswich. 


(407.]—ROVER CAR.—I cannot now recall 
the design of the clutch on these little cars, but 
it is evident that if the spring revolves when 
no work is on it, and stops when slight pressure 
is applied to the pedal; the remedy will lie 
in keeping a slight pressure on it all the time 

-to keep the spring “anchored.” You will very 

probably find that long wear has allowed the 
clutch collar to leave the spring free, and a 
washer or two properly applied will stop the 
- trouble. David J. Smith. 


412.|—AMERICAN LATHE CHUCK.— 
What is it, a self-centring chuck? The remedy 
would consist of removing the chuck from, the 
back-plate and then carefully facing up the 
slate and refixing the chuck. Generally, the 
ack-plate is spigoted into the chuck about 
1-16th inch deep. If so, see that this spigot 1s 
turned a good fit to recess in chuck, and it will 
materially assist in keeping chuck in_ truth. 
' Cast-iron is a better material for back-plates 
than gunmetal, and you can generally buy 
castings from stock to suit most lathes. If you 
purchase one, have the thread cut to suit man- 
drel nose and plate roughly faced. You can 
-then finish it on its own mandrel, the only way 
to ensure truth. David J. Smith. 


_:416.'--LOOSE* OBJECT-GLASS.—Maka a 
ring of thin wire. and place it in the cell, at 
the side nearest to the eye, then screw it up 
until it is firm, but do not pinch it. This 
will not alter its distance from the eveviece. 


Ipswich. A. Woolsey Blacklock, M.D. 


[417.--PAINFUL HAND AND ARM.— 
This is probably due to chronic inflammation 
of the nerves of the arm, and may be rheu- 
matie or caused by cold and damp. It is 
commonly called neurit:s. Jodex well rubbed 
in is a good remedy. Try salicylate of 


stimulants and excessive smoking. 


in the “ E.M.” 


larger size are in course of manufacture. 
anthracite at 75s. per ton, gas at 150 B.T.U.s 
can be produced at about 34d. per 1,000 cubic 
feet, or equivalent to coal gas at, say, 10d. per 


year’s cal 
among the periodical comets mentioned there 


lighted and held under 


soda, | board ` there is a colour of square 


10 grains, three times. daily in water. Avoid 


E. P. $. 
[419.—HEATING AND LIGHTING.—To 


D. J. Smith.—I will during the ‘next week or so 
send up an illustration and description of this 


device to the * E.M.” I have only blue prints 

me, which are not suitable for reproduction 

One of these plants can now be 

seen in operation in Londoh: and olen o 
i Vit 


1,000 cubic feet. Further details anon. 


David J. Smith. 
e a a —__---—. 


QUERIES. 


[424.]-—ASTEROIDS.—On looking over last 
“ Nautical Almanac” I found that 


were some which were expected last year. I 


have not read anywhere that these have been 


found and observed. They are, for example, 


those of De Vico, with a period of 5.4 years; 


Metcalf, with a period of 7.6 years; 
Vico, with a period of 73.25 years. Were 
these all seen and observed? Could Mr. 
Hicks tell me how many Astevoids have been 
discovered, also the date of discovery and 
the discoverer of the last one? Does anyone 
know where a list of them, giving parinodlane: 
could be obtained? Which catalogue of stars 
is considered to be the best ?—James ‘Currie. 

[425. —THE ENERGY OF FLIES.—I 
wonder whether any of your readers can 
throw any light on the source from where 
flies get their enormous stores of energy! 
Here large numbers of a small dark kind 
take their winter quarters under the roof 
of my house about October. Every sunny day 
they emerge and buzz energetically up and 
down the sunny side of the walls. This they 
keep up till April or later. Thus, for six 
months they have to keep up their vitality, 
expend enormous amounts of energy (for 
their size), have no visible food of any kind, 
and in the spring lay their eggs. As the sun- 
shine seems indispensable for them to show 
energy, may it rot be possible that in some 
way they have the ability io draw upon the 
vast stores of power latent in the atom? And 
what is true of flies seems true also of other 
insects.—Rev. Charles T. Partiger, Torring- 
ton, Devon, England. 


[426.]—-LEAKY BOAT.—I have a 10 ft. 
sailing dinghy, carvel built, of mahogany. and 
varnished. FElaving been stored for a season. 
the planking is rather open in places. No 
doubt, after being in the water for a week or 


De 


two the planking will swell or take up: but 


I want io obviate the leaky period. Is it 
possible to fill the open seams with any com- 
pdsition (possibly oil and varnish) which will 
be effective and not prevent the natural 
taking up process?— J. A. Stewart. 


[427.]—DUST.—I shall be glad if any 
reader can tell mo the composition and 
method of making a _  dustless sweeping 
wowder for absorbing and preventing the dust 
rising when sweeping; also suitable bag for 
storing same in.—Alpha. 


[428.|—A ‘PROBABILITY PROBLEM.— 


It occurred to me some time ago that as there. 


are eight rows of squares to a chessboard, 
the cight-line First Folio poem, sign 

“I. M.” might associate Shakespeare and 
chessboard mathematics. And, to my sur- 
prise, the letter numerical value totals for 
the first four columns of words, equivalent to 
half a chessboard and its thirty-two squares. 


can, be said to do so. For the cross sum of 


the first three vows of word values equals 
Shakespeare (=103), and that of the other five 
rows equals William Shakespeare (=177), by 
the A = 1 to Z = 24, or Elizabethan ‘‘ posi- 
tion in the alphabet” code, taking, of course, 
the origina] spelling: . 


31 76 103 47 
49 32 85 50 
31 95 37 14 

(12 numbers cross count = 103 = Shake- 

speare), 

53 50 129 47 
33 59 57 86 
17 52 18 45 
65 4l 14 55 
54 1 98 33 

{20 numbers cross count = 177 = William 

_ Shakespeare.) 
And on placing all 32 word values on 


the corresponding squares of half a chess- 
103 


speare) division of the cross sum. 
wish to know the chances against a chance 
happening of this duplication for 16 numbers 
and 16 numbers, of a cross sum coincidence 
that exists for 12 numbers and 20 numbers. 
They would seem greet—perhaps great enough 
to suggest something more 
happening. And I would be very grateful 
for enlightenment as to the odds, the problem ' 
being 


matic one-radius doublet eyepieces,” 


(= Shakespeare) and 177 (= William Shake- 


I much 


than a nce 


beyond my mathematical capability.— 
D. Parsons. 


429.)—ALTERNATING  CURRENTS.— 


Will someone kindly explain how the flow of 


current is produced in the main of an alter- 
nating dynamo? Looking at the sine curve 


diagram, one would think as much came out 


as went in. 
Puzzled. 


[450.J—-STEAM AND OIL-ENGINES.— 
There were two engines in a saw-mill, one a 
6-H.P. Ruston and Proctor eteam-engine, the 
other was a 6-8-H.P. Petter’s o-engine. The 
steam-engine was driving three saws, two 
54-inch ones and a 36-inch one, this machi ry 
putting no strain on the engine, while the 
oil-engine. was only driving one 36-inch saw 
and the electric dynamo for lighting. Appar- 
ently the steam-engine was about twice as 
powerful as the oil-engine. Why this great 
difference should be between the two engines 
I cannot understand. Also I should like to 
know what constitutes 1-H.P.; also the differ- 
ence between I.H-P. and B.H.P.—Subscriber. 


[431.]—MAGNETISED WATCH.—I have a 
watch highly magnetised, and should be 
pleased to know, through your paper, how to 
demagnetise the same. J. Jones. 


[432.] — PHONOGRAPH RECORDS. — 
Can phonograph records be made on an ordi- 
a phonograph, and, if so, how ?—Filmer 

ee. 


[433.] — ACHROMATIC ONE-RADIUS 
DOUBLE EYEPIECES.—Has any of 
“our”? had experience of tha new “ achro- 
as men- 
tioned in “ E.M.” of December 23, 1921, on 
page 251, by Col. Gifford? How do they com- 
pare with ordinary Huyghenian or Ramsden 
evepieces. either in microscope or telescope? 
Should Jike full particulars.—O. G. 


[434.-+-WHY IS THE EARTH GLOBU- 
LAR ?—With reference to query No. 9 and 
the replies of Mr. Hollis and Mr. Ellison as 
to the globular shape of the Earth, does the 
globular shape persist with all heavenly 
bodies? Are there not doubts about the shape 
of some of Jupiter's satellites? I think I 
have read somewhcre that one of Jupiter’s 
satellites had on an occasion shown a shape 
like a cottage loaf. Are not some of the 
smaller Asteroids irregular in shape? What 
is the latest information on the subject ?— 
New Zealander. 


How does the voltage rise?— ` 


>~—» 6 œ< 


Sir Charles Parsons, the inventor of the 
steam turbine, has been elected the new presi- 
dent at the annnal meeting of the members of 
the Midland Institute. 


The Peoples League of Health have 
arranged a series of lectures to be delivered at 
the Royal Society of Arts under the generic 
title ‘‘The Mind, and What We Ought to 
Know About It.” The first lecture will be 
given on Monday, February 6, by Dr. Bernard 
Hart, who wil] discuss “ Primitive Instinct.” 


Measuring Height of Clouds at Night.— 
The method of measuring cloud heights at 
night, which is about. to be tried at the 
London Air Station, Croydon, is by no means 
new. To measure cloud heights by means 
of a searchlight is fairly obvious, and the 
idea must have occurred to many. The 
method, writes Mr. C. J. P. Cave, from 
Stoner Hill. Petersfield, to The Times, was 
made use of at South Farnborough in 1916, 
and a special scale was used to read off the 
heights directly in feet. He made use of 
what is substantially the same method many 
years ago, when he measured the heights 
of clouds at night by observing the altitude 
of the light of distant towns reflected on 
clouds; and as a matter of fact has at the 
present moment on his laboratory table a 
scale, half-made, which he has been intend- 
ing to use on the glare of the London lights 
as seen from here on the clouds. He re- 
commends to the authorities at the London 
Air Station a direct reading scale instead 
of atheodolite.y He has tried both methods. 


———— 


t 
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ANSWERS TO CORRESPONDENTS. | USEFUL AND SOLENTIFIC NOTES 


The following are the initials, etc., of letters to Making Fabrics Fireproof.—One of the 
hand up to eens 3 p.m, January 10, and un- | most satisfactory methods for reducing the 
acknowledged elsewhere :— : : 3 
i i A 3i é r j Pete ET risks of fire in the home is to ensure that all 

ee. anbe R S kataina ousman— | curtains and other draperies are fireproof. 

a ond z The following method enables this to be done 
G. HARRISON.— Y es. 3 ; 

an quite easily and cheaply. In one quart of 
S. H. Price.—Thanks, no. sine - 

TES boiling water should be dissolved two ounces 

D. M. H.—We have no space for problems. f borax . f bl It d 
COUNTRY SOLICITOR. —Many thanks; will insert with DE DOTAN; DMP ere D ace abio na HRR 
pleasure. Ar : five ounces of sal ammoniac (the same harm- 
Frost. —We know nothing of it. The programme less substance as is used for electric batteries). 
reads like the effusion of a mutual admiration The fabrics which are to be fireproofed 

society ! should be soaked in this solution for about a 
H. T. R.—Must inquire of makers, or through our | quarter of an hour, when they may be gentl 

“ Address” or “Wanted” columns at the usual l ? A y scene 

caress: squeezed and hung up to dry. In most cases 
T. HoPKINS.—The Saxon “ Island of Wise Men ” was i fireproofing er. aoc hog. anew 

Witney, in Oxiordshire, where the Witenagemot, coloured fabrics, but it is advisable to first 
ai Ane ee eee E “try-out” a small portion of the fabric. 

. E. ADSHEAD.—Best thanks, but regret it is im- . . . ae ° 

possible to reproduce the table. ‘All copies ‘for Where fabrics require stiffening a suitable 

amount of starch may be added to the fire- 
proofing solution. Fabrics treated in this 
manner cannot be ignited by flying sparks, 


reproduction must be in black ink. 
PIMPERNEL.—Simply melt the paraffin wax in a 

and are almost non-inflammable.— 
“ Textile Chemist.” 


gallipot or pipkin, and the plumbago will sink to 
pe E 


the bottom, and let cool solid, when the clean 
TERMS OF SUBSCRIPTION. 


parafin can easily be removed in a solid cake. 
PAYABLE IN ADVANOB. 


StraIns.—Speaking generally, the lever would break 
at the point of greatest strain; but consideration 
of the materials of which it is made and other 
conditions must materially affect any definite 

Bs. 10d. for Three Months, 7s. 74. for Bix Months, 

and 156s. 2d. for Twelve Months, poat free to any 

part of the United Kingdom. For the United 

States, 178. or 4dol. 160. gold; to France of 


alswer. 
Eve.—‘‘ Serpentine verses ’’ are such as end with the 
same word as they begin with; such as “ Crescit 
amor nummi, quantum ipsa pecunia crescit,” or 
“Greater grows the love of pelf as pelf itself 
grows greater.” 
LAMP.—There have been many patents for auto- 
Belgium, 17s.. or 23f. 80c.; to India, New Zealand, the 
Oape, the West Indies, Nova Scotia, Natal, or any part 
of tho austraiian Oolonies, 178. Monthly parts can be 
sent at subscribers’ option. Mr. Edward Pennock, 8600, 
Woodland Avenue. Philadelphia, P., U.S.A., will receive 
subscriptions for the United States at 4dol. 150., pay- 
able in advance, for direct transmission from this office. 


“matic lighting of lamps. We have no time to 

hunt up the specifications. They can be searched 
Tne subscription rates to Oanada are :—Weekly num- 
bers: 12 months, 17s., equal ddol. 15c.; 6 months, 


for and secn at the Government Patent Office, 
8s. 8d., equal 2dol, 70. Monthly parte: 13 months, 


Southampton Buildings, W.C. 
J. H. B.—Make the drills and taps red-hot, and 
14s. Əd., equal Sdol. 69a Payable in advance. 
A limited number of the following bound volumes are 


plunge into cold oil, or whisk them about in the 

air; then clean them and hold the drills over 
still in stock. price 7s.. post free 8s. in the U.K. or 
8s. 4d. abroad :—Vola. LX.. LXVI. LXXIL, LXXIV.. 


spirit-lamps till you get a nice straw colour. Put 
the taps on a small tray and heat with spirit- 
lamp till you get the straw colour. 
N. G.—Take a length in your dividers equal to the 
radius of the circular nut—in your case 2 in— 
and that will give you the length of each side of 
the nut when it is filed hexagonal; and if you 
wish to mark it off before filing. if you step Your) LXXV., LXXVI. LXXVIL. LXXVOT. LXXX.. LXXXI.. 
dividers round it, it will give you the edges o LXXXII., LXXXIII. LXXXIV., LXXXV.. otl., OYI., 
‘OVIL, OVIII., OIX.. OX.. CXI. CXII.. and CXIII. 
All the other bound volumes are out of print. Sub- 
scribers would do well to order volumes as soon as 
possible after the publication of each half-yearly volume 
in January and July, as only a limited number are 
bound up, and these soon run out of print. Most of 
our issues can be had singly through any bookseller or 


the nut. 
N. Warts.—Ii we could afford to buy a new car we 
newsagent, or ‘fram the office, price Bd., or post free 
44.  Oloth cases for binding THE ENGLISH MECHANIC, 


should get the new “Hamilton ”* light car, LOW 
price Sa., post free Bs. Od. 


Yonised Tablets cure rheumatism, neuritis.. 
neuralgia, neurasthenia, gout, prevent glandular en- 
largemente, induration of the arteries. 


Ionisea Tablets increase functional activity, . 
physical fitness, power of concentration, immunity 
from disease. oe ' 


Ionised Tablets are natural remedies free from. 
secondary action. 3s. 6d., 6s. 6d., 12s. 6d.—LaBORA-- 
TORY, 62, Newport Street, Bolton. 


Telescopes, equatorial adjustments, silvering,. 
figuring mirrors, 2nd éd., cloth, 8vo,, 48. &d.— BANES, . 
62, Newport Street, Bolton. 


Microscopes, Accessories, and Splendia 
SLIDES for Sale.—CLARKB AND Paaa, 23, Thavies Inn, 
Holborn Circus, E.0.1. 


Books} Technical, Scientific, all subjects. 
1,000,080 in stock. Second-hand and new; lowest. 
prices; approval. Oatalogue 401 free.—Below. 


Books Bought. Best prices given.—FOYLss,. 
121-125, Charing Cross Road, London, oes 


Microscopes, Objectives, Byepieces, Magni- . 
flers, Dissecting Apparatus, all Accessories, Tele- 
scopes, Refractors and (Reflectors, Diagonal Planes, 
everything Optical. Cash or easy payments. Low 
pree aa Bros., 58, Graham Road, Hackney, 

ndon, E.8. : 

Armstrong Accumulators.—Electricai speciali- 
ties. Genuine goods. Catalogue 6d. Saves ds. 
—No rubbish at ARMSTRONGS, Manufacturers, Twick- 
enham 3 


Hand-engraved Brass Insoription Plateg.- 
(small) our speciality. Estimates. Prompt attention. 
—SIMPSON, 17, Avondale Placc, Edinburgh. ; 


4s. Earns £3 Weekly.—Side-line, sells itself. 
J Sample, 1s. (refunded).—GLEAVES, 11/67, Mawbey 
Street, London, S.W.8. 


Mineral Specimens, British and Foreign, all 
kinds and prices. Send stamp for free catalogue.— 
Address below. 


Geological Specimens, Rocks and Fossils, all 
prices.—RICHARDS’ SHOW Rooms, 48, Sydney Street, 
Fulham Road, London. ; l 


Peerless Motor, 100 a.c., 1/16th H.P., 1,720 r.p.m.. 
new, at half-price.—‘‘ W. R.’ ENGLISH MECHANIC 
Office 1, Arundel Street, Strand, W.C. 


Ghost Micrometer (for microscopic use), designed 
by Prof. H. H. Dixon, F.R.S. Post free, with instruc- 
tions, 4s. 9d.—MasoN, Optician, 5, Dame Street, 
Dublin. 

D. J. Smith and Co., Lta., 58, Compton Street, 
E.C., make all kinds of spare parts and carry out. 
all classes of motor and engineering work repairs. 


W. Watson and Sons, Ltd., offer the following 
second-hand Microscope, etc.:— 


“Fram” Microscope, by Watson and Sons, 
rackwork coarse and lever fine adjustment, com- 
pound substage, Abbe illuminator, 2 eyepieces, 1-in. 
and }-in. objectives, triple nosepiece. complete in 
case, price £17 108. 


“ Beta” Mechanical Stage, by Watson and 
Sons, in case, with divisions, new condition, £5 15s. 

Leitz No. 3 Objective, lis. 

Leitz No. 7 Objective, £2 

Zeiss a2 Objective, 12s, 6d. 


Lists of New and Second-hand Apparatus 
su gratis on request.—-313, High Holborn, London, 

C.l. 

Telescopes.—Our famous 6}-in. Newtonian Tele- 
acopes, price £27 lüs., including 3 standard eye- 
pieces, brass rack eye-mount, best achromatic star- 
finder, two slow motions, and heavy ash stand, 
sas with our splendid 6}-in. mirror and flat.— 
RVING. , 


3.in. Best Brass Refractor Telescope, includ- 
ing two standard eyepieces, rack motion to eye end. 
tali ash garden stand, and star-finder, high quality 
telescopes, price £9 10s.—IRVING, 135, High Street, 
Teddington. 


Mirrors Figured by New Methods. More light 
and power. Owing to great rush for these new 
methods. we had to stop advertising, but can now 
accept limited amount of wori. Don't hesitate ; send 
now. If doubtful of your mirror. let us test it free 
and report. New mirrors supplied, or refiguring, re- 
silvering. Terms moderate.—SLADE, Hanham, Bristol 


being turned out by Messrs. D. J. Smith and Co., 
Ltd., at 55, Compton Street, Goswell Road, E.C. 
It is, in our opinion, the best value of the kind 
for the money on the market, and will do 40 
miles to the gallon, aud 40 miles an hour if 
desired. ` 


INQUIRER.—To bleach a sponge soak it in a 1 per 
cent. solution of permanganate of potash for a few 
hours, according to size. Wash thoroughly in 
water, and then put it into a solution of half a 
pound of sodic hyposulphate in a gallon of water 
to which an ounce of oxalic acid has been added. 
and leave it for 15 minutes, and then well wash 
with water. 

Unster.—In an ancient, and probably mythical, ex- 
edition to Ireland, the leader of which declared 
hat he who first touched ‘the shore should possess 

the territory on which_he alighted. O'Neil, from 
whom descended the Princes of Ulster. secing 
another boat likely to land before his, cut off his 
hand and threw it ashore. The “Red Hand 
was assigned by James I. to baronets, whose duty 
it was to colonise the province. 


RBAN.—We suppose there is little difference between 
vane talisman which our forbears fancied shielded 
them from all sorts of evils and the mascot which 
the motor-car driver mounts on his vehicle to-day. 
Anything like a list of the calamities sought to 
be averted would probably fill volumes. We should 
prefer to use & good insect-powder ourselves, but 
our grandsires relied on their talisman, which was 
a figure of the obnoxious vermin made in wax OT 
consecrated metal, placed in their beds, as men- 
tioned by Butler in Hudibras, Pt. ili. 1:— 
“He swore that you had robbed his house 
And stole his consecrated louse. 


Vourme CXV.—Volume CXIV, ends with this 
week’s issue, and Volume CXV. will commence 
with that of January 20. This is the time of year 
when we are grateful for any recommendations to 
possible new readers. We are always glad to second 
such by sending a free copy to any friends thus 
introduced to. us, and to add them to the long list 
of helpers who have made “ Ours ” what it is. May 

* we also remind those readers who receive their 
copies direct by post from the office that it is 
desirable promptly to renew their subscriptions, 
especially those of readers abroad. The still high 
printers’ charges compel us to print very closely, 
and back numbers soon run out of t. The 
Index to Vol. OXIV. will be published in our issue 
of February 3, and care should be taken to detach 
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ADVERTISEMENT RATES. 


NTETE te 


For Exchange. For Sale. Wanted. 
Addresses. Situations. 


The Charge for Advertisements inserted under any oy |: 
the above headings is Is. for the first 16 words, and 6d, for 
each succeeding eight words, which must be prepaid. 


For Exchange. 


The Reputation Firm Exchange or Bay Any- 
thing Optical. Write or call.—BROADHURST, CLARKE- 
80N, AND Co., 63, Farringdon Road, E.C.1. 


Clarkson's, 338, High Holborn. Second-hand 
Optical Mart. Make, Buy Sell, Exchange First- 
class Optical Instrumente. 


Witts, Opticians, 3, Buokingham Palace 
RoabD, S.W.1, Buy, Sell, and Exchange Optical In- 
struments. Particulars on application. 


For Sale. 


Reflecting Telescopes, Mirrors, Silvered by 
oew method. More light and durability.—@. 
CaLvar, Manse, Walpole, Halesworth. 


Baker's Septembe> Seoond-hand List contains 
about 2,600 Optical, Scientific, and Photographic 
Instruments.—244, High Holborn, London. 


64-Page Book about Herbs and How to Use 
Them, 2d.—TRIMNELL, The Herbalist, 144, Richmond 
Road, Cardiff. 


Milling Attachments, with Vices for Lathes.— 
Tus WHaSLER MANUPACTURING CO., LTD., 
Crossing, Wellington, Salen. , 7 

Silent Keyless Clook. English make; simplicity; 
reliability; noiseless; no keys to lose, no springs to 
break; driving force constant! no oil required. Price} ing man with small capital and opening. Also 
£2 10s. Luminous dial and hands 10s. 6d. extra—/! Fowler 5-6 ton Trailer Wagon on wrought-iron 
DENNISON, 26-28, Holborn Viaduct, London, E.C.1. | wheels and springs; almost new.—W. REYNOLDS, I, 
’Phone, Holborn 2798. Devon Road, Bedford ‘Phone 134 


Work Two Hours Daily at Home (copyright). 
Several pounds weekly easily earned. No agencies 
or canvassing. Permanent employment, suitable for 
all. Apply for printed particulars by sealed letter, 
enclosing penny stamped addressed  envelope.— 
ALBERT FEATHER (E.M. Department), White Abbey 
Road, Bradferd, Yorkshire. 


To All Users of Terminals.—We hold a constant 
stock of 150 varieties and deliver by return. Illus- 
trated liste two stamps.—ELECTRICAL SUPPLY STORES, 
5, Skircoat Moor Road, King Cross, Halifax. 


Wine Bees.—Half ounce, 1s. 6d.; 1 oz., 2s. 6d. 
With analysis, history, instructions, etc.—ANALYST, 
King Street, Cottingham, Hull. 


Metre Scales, mm. readings, mounted on maho- 
gany. ls. 6d. each; 4-metre, 1s., post free.—6, Bishop 
Street, Stockton-on-Tees. 

Foden Steam Wagon on Rubbers. Condition 


almost as new. Fully ineured. Bargain for cash. 
Fasy terms payment considered with reliable work- 


out payment, and our stock of index numbers is 
quickly exhausted. 
i @ 
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` Powerful :3-ĐDraw'` Tourist Telescope, 2-in. 
0.G., covered in best: morocco leather, enamelled 
tubes, complete, sling, caps, and strap, in new 
condition, £4 10s. 

‘Pr. 8x Klaus Prismatic Binoculars, central 
screw focussing, bending bar, complete, solid 
leather case, -£3 lis. 

“6% Monooular and Case, 50s. 

}-pl. Thornton-Pickara Magazine Camera, 
rack and pinion focussing, Beck Symmetrical Jens 
{/8, speeded inst. shutter and time, magazine 
changing for 12 sheaths, 19s. 6d.; in fine order. 

Krauss Prismatio Telescope, 75 mm. O.G., 
sunshade, 3 eyepieces, magnifications 15x, 28x, 
and 30x, movable on rotating disc, quickly 
adjusted, solid ash stand with lower sliding leg 

‘for adjusting height, with top giving universal 
motions, complete, solid leather -sling carrying 
case, £35; as brand new. 

Leitz Demonstration Microscope, focussing 
adjustment eyepiece and l-in. objective, giving 
50x magnifications, complete, in case, £2 15s. 

Pr. 12x Salex Prism Binoculars, central 
screw amd eyepiece focussing, bending bar, 38 

mm. O.G., and leather case, £10 16s. 

Hughes’ Society of ,Arts Microscope, in- 
clinable stand, nack coarse and screw fine focus- 
. ging, eyepiece, +-in. objective, polarizer, and case, 

£2 18s, 6d. 

2-in. O.G. Telescope, powerful, eyepiece, 
focussing, mounted on wood table stand, com- 
plete in case, £3 5s. 

Boy’s Microscope, inclinable stand, slip tube 
tocnesing, eyepiece and objective, complete in 


oase, i 

4-in. Compass, by Elliott Bros., 2 folding 
sights, needle on agate, with check action, com- 
plete, ball and socket top for stand, all in solid 
mahogany case, 30s.; a bargain. 

Jules Richard Glyphoscope, 45 x 107 mm., 
stereoscopic camera, achro. lenses, time and 
inst. shutter, diaphragms, direct view finder, 
front of camera cam be removed and camera 
used as a stereoscope, complete, 6 single metal 
slides, 42s. 

ipl. Goerz Anschutz Focal-Plane Camera, 
rising and cross front, focal-plane shutter, ad- 
justable speed to 1-1,000th sec., fitted Goerz 
//6.8 anastigmat, film pack adapter, and leather 
case, £8 17s. 6d. 


*Phone, 
CITY 6981. 


ity Sale & Exchange 


Portable 3-Draw Telescope, in new condi- 
tion, oxidised tubes, 1§-in. O.G., sling, caps, and 
strap, £3 3s. 

4-pl. No. 3 FPolding Pocket Kodak, focus- 
sing, Bausch and Lomb R.R. lens, T., B. and I. 
shutter, in fine order, £2 16s. 9d.; a banguin. 

Vest Pocket Kodak Autegraphic, meniscus 
achromatic lens, speeded inst T. and B. shutter, 
complete, leather case, 24s. 8d. 

Set White Metal Drawing Instruments, 
6-in. compass and lengthening bar and all inter. 
changeable parts, pen and pencil, pair 5-in. 
dividers, pen spring bow, drawing pen, all in- 
struments needle pointe and ‘knee jointed, in 
pocket case, as new, £1 17s. ôd 


Every Article in this Advertise- 

‘ment is guaranteed in perfect 

‘working order. We undertake 

to exchange for full value any 

‘apparatus found to be unsuitable 

‘provided it is returned within 
one month. 


Pr. Powerful * Sirius” 20-Mile Range 8 
LENS FIELD GLASSES, morocco leather covered, 
screw focussing, fitted with compass, complete 
with case, in new condition, 22s. 6d 

6 x 4 Folding Focal-plane Hand Camera, 
double extension, rising and falling front, swing 
and reversing back, direct vision finder, adjust- 
able focal-plane shutter. from 1-25th sec. to 
1-1,100th sec. and time, l-in. R.R. f/8 lens, iris, 
6 double plate holders, £5 12s. 6d. 

3-in. Cuthbert Gregorian Reflecting Tele- 
Scope, focussing, star finder, mounted on tiuble 
stand, complete with eyepiece, a bargain, 
£2 19s. 6d. : 


. 90-94, FLEET STREET, E.C.4. 


a eS S/S SS a 


Brock Microscope, horseshoe inclinable stand, 
tack coarse and micrometer screw fine focussing 
to 1-100th mm., dustproof triple nosepiece, draw 
‘tube, engraved in mm., large revolving and 
centring stage, substage, Abbe condenser and 
iris, with swing-out disc ring, 3 eyepieces, objec- 
tives #-in., }-in., and 1-12-in. oil immersion, 
N.Ap. 1.30, complete in lock-up cabinet, £30 10s. ; 
as brand new and equal to Leitz. 

lepl. Folding Pocket Klito, rack and pinion 
focussing, rising front, hooded screen, R.R. lens 
4/8, $ inst. shutter and time, 3 slides, 

12x Hendsolt Prismatio Monocular, eye- 
piece focussing, complete, in leather sling case, 
£3 15s. 

}-pl. Stand Camera, double extension, rising 
front, swing and. reversing, wide angle move- 
ment, Suter R.R. lens, roliler-blind shutter. 3 
double slides, case, complete, With stand, £3 106, 

Microscope, on-etripod foot, imclinable, with 
clamping lever, rack coarse and micrometer 
screw fine focussing, draw-tube, double nose. 
piece, rack and pinion and centring substage. 
Abbe condenser and iris, 3 evyepieces, objectives 
Zeiss 3-in. and Leitz 2-in., good order. £17 17s. 

Pr. 12x Goerz Trieder Prism Binoculars, 
central screw and eyepiece focussing, screw in- 
Piet: adjustment, complete, leather case, 
£ 8. i 

1-pl. Automan Thornton-Pickard Focal- 
FLANE FOLDING HAND CAMERA, double ex- 
tension, focussing adjustment, rising front, ad- 
justable focal-plane shutter from 1-25th sec. to 
1-1,000th sec.. R.R. f/8 lens, in speeded inst. 
peal and time, 2'double plate holders, £3; a 

argain. f 

¢ Crouch Binocular Microscope, inclinable 
stand, rack coarse and micrometer screw fine 
focussing, rack and pinion interocular adjust. 
ment, prism removab'e to use as monocular 
Microscope, revolving and centring stage, piano- 
concave mirror, pair evepieces, objectives 2-in. 
and 3-in., camera lucida, and mahogany case, 
£10 10s, 

Davies Astro. Telescope, star finder, 92-in. 
O.G.. rack focussing, 5 astro. eyepieces, magni- 
fications 130x. 105x, 85x, 60x and 45x. heayy 
mahogany garden stand, with top, giving uni- 
te motions, complete, mahogany case, 

2 S. 


WIRES: ‘FILMS, 
FLEET, LONDON.” | 


Standard Telescopes! These wonderful tele- 
scopes, fitted with 3-in. object glass and standard 
size astronomical eyepiece, have a reputation second 
to none. The price is low, the quality high. Imme- 
aliate delivery. Carriage paid, £6 10s. Hundreds of 
testimonials.—BROADHUKST, CLARKSON AND CO., below. 


Starboy Telescopes!! These splendid instruments 
ure in use in every part of the world. For astronomy 
they cannot be beaten. They will do all that a 
3-in. telescope can do; as look-out or long-distance 
telescopes they are unequalled. Price, on table stand, 
with eyepiece, £10 10s., complete with day eyepiece 
und case, £12 10s. See letter (261) pages 277-8 in 
“ E.M.’ January 6, 1922, from Bernard Thomas, 
Esq., M.B.C.M., Tasmania.—BROADHURST, CLARKSON 
AND C0., The Telescope Experts, London, E.C.1. 


Premier Telesoopes!!! at £27 10s. There is 
nothing on the market to touch the wonderful per- 
‘formance and high-grade finish of these instruments. 
Full particulars upon request.—BROADHURST, CLARK- 
SON AND CO., Telescope House, 63, Farringdon Road, 
.London, E.C.1. 


Standard Astronomical Eyepieces! These eye- 
‘pieces are the very finest made. We have hundreds 
of testimonials, and a trial will enable you to see 
“the marvellous value-we offer. Post free 16s. 6d. 
‘High powers 21s. Approval willingly.—BROADHURST, 
‘CLARKSON AND Co. 


Second-hand Telescopes, Object Glasses, Eye- 
‘pieces, etc. We have a good selection, and a card, 
or, better still, a cali, will be welcomed.—BROAD- 
HURST, CLARKSON AND CO. 


Microscopes! We offer some of our bargains in 
‘these columns week by week, but a call will enable 
you to see and handle our stock. Approval against 
deposit. A client writes: “The longer I use the 
microscope the better pleased I am with it as a 
genuine bargain.—P. C. Abraham, Esq., January 4, 
1922.” Microscopes from 17s. 6d. Exchanges made.— 
“BROADHURST, CLARKSON AND CO. 


Mioroscope Fittings—Objectives, 3-in. 25s.; 2-in. 
Steward, 15s.; l-in, 255.; 4-in., 218.5; 4-im., 208.; 
X-in., 30s.; }-in., 358.; 1-12th, £3. Eyepieces, 3s. êd., 
4s, 6d., and 5s. Condensers, Stand, 83. 6d., 10s. 6d., 
15s.; Abbe, 21s., 30s., and 40s. Spot Lens, 15s. 
Paraboloid. 15s. Lieberkuhn. 15s. Davis Shutter, 


17s. 6d. Turntable, 93. 6d. Write now.—Broap- 
HURST, CLARKSON AND Co., 63, Farringdon Road, 
‘London, £.C.1. 


Microscope Slides! Large selection. 6d. each. 
3 x 1 Slips. 6s. groes. Cover Glasses, 1s 6d. box. 
Well Slips, 2s. 6d. dozen.—Below. 


Repairs to telescopes, microscopes, prismatic 
hinoculars. opera glasses. lanterns, or anything op- 
tical. Prompt and careful attention.— BROADHURST, 
CLARKSON AND Co., note address, 63, Farringdon Road, 
“London, E.C.1. 


Mahogany Micro. Slide Cabinet for 500, brand 
new condition, glazed door, 22 drawers, £10; Zeiss 
1-12th-in. oil-imm. Objective, as new, £9.—Below. 

New Achromatic j-in. Objective, 25s.; }-in., 
40s.; second-hand Leitz 1-10th oil-imm., £5; second- 
hand Grace's Rain Band Spectrosecpe, 75s.—BROWN- 
ING, 37, Southampton Street, Strand, W.C.2. 


Microscope Bargains.—1-12th Koristka  oil-im- 
mersion objective, N.A. 1.80, £5 10s.; ditto 1-10th 
Leitz oil, £5 5s.; 4 dry, 27s.: ł-in. N.A. .90, 25s.; 
Leitz 3, 20s.; 1-in., 16s.; Silver Side Reflector, 
lss. Gd.; Achromatic Powell Condenser, 30s.; best 
quality Abbe Condenser and standard fitting, 20s. 
Microscope list contains many bargains. Write 
now.—Below. 


Astronomical Toelescopes.—4-in, Premier Re- 
fractor, £30; 3-in. equatorially mounted on heavy 
stand, £16; Browning Star Spectroscope, 45s. Write 
for list of other telescope bargains.—MACKETT, Manu- 
facturing Optician, Tunbridge Wells. 


Microscope, Student's, case, ete., description 
sent, £8 10s —C. W. HILLYEAR, 223, St. Alban's road, 
Watford. 


Unmounted Microscopic ‘Objects.—Wonderful 
sets, Freshwater Algæ, Micro. Fungi, Vegetable 
Hairs, Animal Hairs, Marine Zoology, Pond Life, 
ete., ls. Gd. each.—SUGGETT, 16, Williamson Lane, 
Droyleden. 


Mine Exploders.—This offer cannot be repeated. 
Money returned if not satisfied. The box is worth 
the money. The dynamo is worth £5. Call any time 
and inspect them and bring some money, or you 
will be sorry. At 17s. 6d. they are a gift. Dynamos 
will generate about 150 watts.—CADNeY BROS., Alpha 
Mews, Alpha Road, New Cross, London, S.E.14. 


Division Plates. hard brass, 3-16-in. thick, stan- 
dard j-in. hole or suitably bored, 6}-in. dia., 180, 
144, 120, 100, 88, 42, 26 holes, Zis. each; 4-in. dia., 
120, 100, 90, 72, 42, 26 holes, 12s. 6d. each. Plates 
drilled, anv number, 3s. 6d. per 100 holes.—WATSON, 
Acton Bridge, Northwich. 


Microscopical.—Radium Slide. Perpetually scjn- 
tillating. Wonderful and fascinating. Price unpre- 
cedented, 2s. 94.—GRAY, 40, Grange Road, Lewes. 


ALL ADVERTISEMENTS 


For the Current Issue of the 


ENGLISH MECHANIC 


must reach us by 


3 p.m. on TUESDAYS. 


Wanted. 
Teiescopes, Microscopes, by best 
CLARKEOM AND CO., 838, High Holborn, W.C 


Priamatic Binocular Field Glasses, by Zeiss, Ross, 
W.O. i 


.—A. CLARKSON AND CO., 838, High H 
Surveying Instruments, Drawing Instrume 
makers.—A. CLARESON AND CO., 838, Hie Ba 


born, London. 


‘Everything Optical! The best market. The 
Reputation Firm.—BROADHURST, CLARKSON AND C0. 
63, Farringdon Road, London, E.C.1. 
daan eer erred Ta Binoculars, 
meras.— WITTS, icians, 8, Buc 
oad EWL p ngham Palace 
Wanted, can anyone inform me where I can ob- 
en aa aora ot Diffraction Grating 
orpe s) and price?—WaTTS, 9, Rokesl . 
Crouch End, London. ean 


Situation. 

A competent Mechanic, with 22 years’ practical 
experience, requires Situation. Mechanical, Electri- 
cal, Experimental Tooilmaking. Excellent references. 
—QUILTER, 54, Angell Road, Brixton, S.W.9. 


Addresses. 
A. CLARESON AND CO., Second-hand Optical Mart, 
888, High Holborn (opposite Gray’s Inn’ Road). 

To Buy or Selt Telescopes, Microscopes.—A. CLARE- 
SON AND CoO., 338, High Holborn. W.C. 


To Buy or Sell Prismatic Binocular Fied Glasset. 
—A CLARESON aND CO., 888, High Holborn, W.O. 


Optical Hospital! Telescope, M torocopts , Meld 
Glasses receive care and prompt t tion.— 
BROADHURST, CLARESON anD Co., 68, Farringdon 
Road. E.C.1. 

Witts, Opticians, 3, Buckingham Palace Road, 
8.W.1, Buy, Sell, and Exchange Optical Instruments. 
Repairs quickly executed. 


FOR SALE. 
ATHES, Standard Makes, easy terms. 


Lists free.—MACHINERY Dept., J. G. GRavsS, 
TD.. Sheffield 


WANTED. 
THE YORKSHIRE STEEL. CO., LTD.. 


are open to undertake a certain amount of 
the highest+las:s Experimental Work in their Lon- 
don Technical Dept., having had long experience in 
working out patents and putting into practical 
form.—Write to Head Office, 30, Holborn, E.C.1.. 


makers.—<A, . 
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ACCUMULATOR : plates, cleaning, 


water, Lord Kelvin’s, 257 
Accumulators, 78 Í 
Acetylene gas in motor engines, 137 
Acid, uric, 20 
Aotion of light on a photographic 


fim, 167 
Adjustment, sextant, 257 
Aerial frame, 269, 280, 297 
Aeronautical research, 263 
Aeroplane and lightning flash, 201 
Ago of the earth, 249 
culture, lime in, 123, 136 
Air Par prenie; constant delivery 
compressor, 63 
moving, 53 
tools, proper care of, 70 
Alarm, ane gives the, 251 
Albinism ds, 145 
Alcohol-driven engines, 199 
Alloys for bronzes, 201 
Almanac, Nautical, 112 
Alternating current, 21 
Aluminium: kettles poison water, 
can? 269, 280 
turning, 41, 53 
ADAU turner, notes from an, 8, 76. 


Amber, 279 

America, steam to, 125, 137, 149 
American lathe chuck, 9 

Amps, volts and, 138, 150 

Analysis of foods, 222 

Andromeda, great nebula in, 51, 113, 


126, 150 
Angle drill, right, 37 
es: and plants that advertise, 


sensitive to music, are? 83, 101 
Apertures, numerical, 198, 221, 232 
Apparatus, German, 101 

ppiiances, dnawing, 276 

quaria, small, 76, 101 

. Archimedes, 194, 218, 268, 278 


P 


ATIM. white, 78 
Aristarchus, 218 
Aristillus and Eratosthenes, 15. 39, 


50 
Arm, painful, 20 
Army telescope, Colonel Gifford's, 291 
Arrester, spark, 102 
Artificial lighting, summer time and 


cost of, 5 
Assignment of inventions, 48 
Association, British (Non-ferrous 


Metals) Research, 70 " 
Asteroids, ephemeris of, 122 
Astronomer-Royal and tho clock- 

makers, 180 
Astronomical : 280, 291 

notes, 13, 57, 117, 165, 213, 275 
societies, 4 
Society, Royal gold medal of the, 
DU 
spectacle, a pretty, 51 
Union, meeting of the, 217 
unit, 170 | 
Astronomy in far places, observa- 
. tional, 123 
Atlantic Ocean, depth of the, 69 
Atmospheres, planets and their, 301 
Atom: filming the, 226 
within the, 178 
Atomic evolution, 289 
Aulaccdisius, 8» 
Aurora, crimson, 39 
Auroral dis , 5 
Automobile industry, a warning, 4l 
Aviation, glider in, 215 


BACK-DRAUGHT in engine, 89, 101 
Band-knife, 221 
Bar: loco. slide 279 

micrometer, 74 
Barber pipette, modified, 227 
Bark, tanhouse, potash in, 149 
Barlow lens, 160, 170 
Barometer dial, verdigris on, 124 
Batteries. primary, 209 
Battery rods, old zinc, 246 
Bearings. cast-iron, casting white 

metal bushings in, 209 

Beer: clarifying, 78 

herb, 89, 101 
Beits: sand, 30 

slip-in, 245, 256 
Bench, fitter’s, 245 
Bessemer mirror, the 50-in., 5 


Biological 
, Birds 


Bieaching wax, 89 
PMenmhsritis. 21 


Biower, organ, 281 

Boat, leaky, 10 

Bodies, difference of weight of, at 
the Equator and at the Pole, 194 

Body, is water a simple? 293 

Bonar s Lancashire, fire grate for, 


tube stopper, 257 
Boiler-pipe, furred, 245 
Boiling: point, 161 

syrups with steam, 304 
Bolt, door,:9 
Bolts :° and set screws, swaying, 90 

nuts and spanners, some facts 

about, 261 
Bones, weak, 173 
Boring, 268, 279, 291 l l 
Brass: and hard metals, melting, 292 

mirror, polishing, 113 l 

valve balls for engine pumps, 54 
Breathe, aoe way to, 167 
Bridge, violin, 30 
Britain, Great, mediseval and later 

ironwork in, 240 
British: microscopes and 
markets, 230 
Non-ferrous Metals Research Asso- 
ciation, 70 


foreign 


-Bronzes, alloys for, 201 


Building A electnical equipment of tho, 


organ, 303 
Burners, oil, care of, 168 
Butterfly map, 285 


CALENDAR, the, 279, 303 


Calver mirror of forty years ago, 87 |, 


Campbell, Rev. James, 220 
Canada, summer time in, 100 
Canoe strakes, 89 
Carburettor, 138 , 
Carburising of steel, 215 
Cartwheel, 292 
Casehardening, 89 
Cast-iron, rustless, 185 
Casting white metal bushes in cast- 
iron bearings, 209 
Castings: chilled, 269 
iron, clean-skimmed, 141 
—seasoning grey, 189 
Caustic curves, 99 
Celestial objects, classification of, 122, 
ae 


125 
Celluloid, softening, 292 
Cement: as a fire extinguisher, 96 
testing machine, Messrs. Kerner- 
Greenwood Co.’s, 167 
Cementing enamél letters to glass, 


185 
Centenary of the R.A.S., 170 
Central heating, 77 
Centres of driving wheel, 304 
Chanzes in the Moon, 128, 136 
Chaser’s tools, using, 33 
Chemical, aspects of voleanisms, 46 
Chemicals, 101, 112 
Chilled castings, 269 
Chimes for hall clook, 256 
Chimney: exhaust gases from, 4l 
furnace, 137 
Choked suction pipe, 257 
Christie, Sir William, the late, 27 
Chronological changes in 1925, 148 
Chronometer, 125. 
Chronometers, pocket, 99, 101 
Chuck for flat drills, 168 
Chucks, American lathe, 9 
Cinema, daylight, 160 
Circular: saw, 269 
—for metal, 304 
Ciarifying beer, 78 
Cleaning: accumulator plates, 63 
mercury, 150, 160, 185 
Clinical thermometer, and how not to 
break it, 47 
Clock: hall, chimes for, 256 
that runs without winding, 298 
Clockmakers, and the Astronomer- 
Royal, 180 
Clocks: 208, 220, 232 
mystery, 9, 21, 30, 41 
twenty-four hour, 169 
Clouds: foge and, 106, 119, 141, 154 
magellanic, 74 
Club, meueher’ and Mr. Davidson, 279, ° 
29 


Clusters and nebulæ, 27, 30 
Clutch slipping, 150 


_Coal gas poisoning, 30 


Coating lead pipes, 198 

Coil, intensity, iron secondary for, 124 

Cold rolls, fine surface on, 245 

Colour: of plants, preserving, 304 
photography, 7, 20 


Comet. a new, 50, 217 
Skjellerup, 243, 255, 268 
Cometary longitudes, 267 
Comets, periodic, 4 
cope. magnetic, deviation of the, 
231, 243, 


268 
e a air, constant delivery of, 
Compressor, air, 53 
Condensation, steam, 257 
Condensers in microscopes, centring 
of objectives, v-centring of, 196, 
219, 230 
Conductor, lightning, 125 
Conference at Rome, 170 l 
Conjunction of Jupiter and Venus, 122 
Cooker, fireless, 160, 173, 197 
Cooking: by the sun’s heat, 121 
gas, 161 
Cooler, 269 
Coolidge tube, 232 
Copper, turning, 89 
Corn eradicator, 221, 232 
Corrosion, steam-pipe, 63 
Coupling screw, 160 


. Cracked jug, 209, 221 


face between floorboards, stopping, 
aber rains steam engine, high-speed, 


Crankshaft, 257 
Cream, glycerine lace, 234 
Cremation, and why, 131 
Crimson aurora, 39 
Critical Nlumination, 19 
Crooke’s glass in visual microscopy, 
use of, 29, 62, 64, 75, 88 
Cryptograms, 41 
Cubico feet, gallons and, 31, 41 
Cuckoo, 181 
Cundall oil engine, 125 
Current, alternating, 21 
Curves, caustic, 99 
Cutlery, grinding, 256 
Cutter, for cylinder cock valves, 
hollow milling, 83 
Cutting: circular hole in glass, 160 
fluids, 85 
off packing rings, 83 
slot, 293 
threads in lathe, 60, 78 
worm wheels on a lathe, 160, 178, 


. 


256 : 
Cyales, rear lights for, 9 
Cylinder face, repairing, 257 


DATE: of Easter Day, 148 
science up to, 136 
Dawn: and twilight, 39 ' 
twittering at, poets and the, 251 
Day, the longest, 288 
Day-blind, why owls are, 181 
Daylight: cinema, 160 
meteors, 136, 194 
saving and its effects on industrial 
output, 299 . 
Deaf, wireless for the, 282 
Death, at the moment of, 297 
Declination, Sun’s, method of cor- 
recting the, for refraction, 20d 
Declinations of fundamental stars, 256 
Dental, 161 ` 
Depth of the Atlantic Ocean, 59 
Design for a portable workshop, 7 
— improved, 303 
Desmids, 280 , l 
Deviation of the magnetic compass, 
281, 243 : 
Diagram, rainfall, January, 1922, 40 
Diapason, open, 245 
Diatom dots, 172 : 
Diatoms: River Yarra, 195 
Dichroism, 280 
Die? why, 71 
Diffraction gratings, 21 
Diffused light in telescopes, 19, 28 
Dimensions, the three, 268 
Diminishing value, 54 
Dipleidoscope, home-made, 171 
Discharge from steam trap, 222 
Discovery, round world, 202 
Disinfecting microscope, 161 
Dog habits, 137 
Domes, two, on iocomotives, 113 
Door bolt, 9 
Double: images on Newtonian reflec- 
tor, 292, 303 
lens object-glass, 160, 173 
stars, 87, 111 
— observations of, 4 
Drawing appliances, 276 
Drill. right angle. 37 
Drills, chuck for flat 168 
Driving wheels, centres of, 304 
Drumming, snipe, 232 


EARTH: age of the, 249 

and Moon, 122, 126 

Globular, why is the? 4 

waters under the, 254 
Earthquakes, origin of, 50 
Easter Day, date of 147 
Eccentrics, locating keyways in, 83 
Eclipse: coming, stars visible in the, 


248 
solar, 1922, 18, 99, 102, 136, 148, 171 
—of July 29, 1927, 122 
Eclipses, predictions of, 28 
Edinburgh mirror, 40 
Efficiency, relative, of reflectors and 
refractors, 5, 39 
Einstein: anticipated, 148 
Newton and, 234, 268, 291, 302 
theories and planetary motion, 94 
Einstein’s theory, 29, 41, 53, 75 
Electric: Lamp, a new, 19 
lamps, 58 
launch, 269 
light for lantern, 185, 197 
Blcctricel equipment of the building, 
15, 1 
Blech city: direct from heat, 197, 


vagrant, 88 
waste in making, 71 
Electro deposition, 245, 256 
Electrotype specula and steel, 65 
Elements, relation of the, 189 
“E.M.” wireless, 197 
Enigmas, lunar, 206, 218 
Engine: back draught in, 89, 101 
horizontal, 804 
hot air, 281 
oil, Cundall, 125 
petrol, 258 
pumps, brass valve balls for, 54 
Engineering trade profits, 173 
Engines: alcohol-driven, 199 
motor, acetylene gas in, 187 
Ephemeris of asteroids, 122 
Equator and at the Pole, difference 
of. weight of bodies at the, 194, 
19 i 
Equisetaceæ, 184 
Eradicator, corn, 221, 233 
Ether and gravitation, 75 
Etna in eruption, 181 
Evolution : 289 
of the human intellect, 190 
plant, factors in, 190 
Prof. Bateson on, 59 
Exhaust gases from chimney, 4l 
Experiment, Michelson and Morley, 
not a proof that the constancy 
of the velocity of light in vacuo 
is independent of the motion of 
the source, 302 
Extinguisher, fire, cement as a, 96 
Eyepiece, night or day, 292 
Eyepieces, powers of, 173 


FACE: cream, glycerine, 234 
cylinder, repairing, 257 ; 

Factor, personal, in observations, 52 

Factors in plant evolution, 190 

Factory, wireless in a, 263 

Faflure of metals, 167 

Fallacies, microscopical, some, 29 

Fatigue in industry, 59 

Feathers, notes on keys and, 237 

Ferrules, 125 

Field of view of telescope, 280, 292 

Filming the atom, 227 

Films, photographic, action of light 
on, 167 

Fine-focussing of microscopes, on 
using heat as a, 195 

Fire: extinguisher, cement as a, 96 
grate for Lancashire boiler, 257 

Fireless cooker, 160, 173, 107 

Firelighters, 118 . 

Fireside star-gazing, 5 

Fitter’s bench, 246 

Flash, aeroplane and lightning, 201 

Flat, image of, in reflector, 66 


Flea life history, 1 


38 
™icht of files, studying the, I 
Floor joists, strengthening. 258 
Flog Boards, stopping cracks between, 


í 
Fluids, cutting. 85 
Fiy papers, 
Foval length of object-glass, 281 
Focus, true, 281 
Fogs and clouds. 106. 119, 141. 154 
Foods, analysis of, 222 
Force: from tank, 209 


Forecasts, weather. 5. 75, 256, 301 
Foreign markets, British microscopes 
and, 230 


ii l [pee To THE ENGLISH MECHANIO, 
° AUG. 4, 1922. | ] 


INDEX. 


ENGLISH MECHANIC, 
. INDEX To VoL. CXV. 


rr re cei elm ium epson aie 
Toe. Se re ee eee 


Frame, aerial, 269, 280, 297 
Frames: lathe, 257 
Oxford, 221 
France, summer time in, 5% 
Freezing mixture, 269 
Friction of pumps, 294, 304 
Frosted finish, 41 
Eue _coneumption in metai melting, 


smokeless, 180 
Fumes, spelter, 257 
Functions, Gibbs’, 187 
Furnace chimney, 137 
Furred boiler-pipe, 245 
Fusion welding, 184 


GALLONS and cubic feet, 31, 41 
Gas: acetylene, in motor engines, 
137 
production, cheap, 77, 124 
Gas-engine, 221 . 
Gases, exhaust, from chimney, 41 
Gears of a new material in place of 
steel, 36 
Geo-gyro autograph, 
latitude, 206 
German: apparatus, 101 
Girl. invisible, 303 , 
Glands: metallurgical process, new, 
182 
piston, 198 
Glass: cementing enamel letters to, 
185 


Crookes’ use of, in visual micros- 
copy, 29, 52, 64, 75, 88 
cutting circular hole in, 160 
sun-screen silvered, 21 
Glider, in aviation, the, 215 
Globular, why is the Earth? 4 
Glycerine face cream, 234 
Gold: in North Wales, 59 
medal of the Royal Astronomical 
Society, 56 
Golden section, the, 50, 65 
Gout, 280 
Gratings, diffraction, 21 
Gravel pit, 101 
Gravitation: 50, 65, 7 
Majorana’s theory of, 194 
theories, 7 
Greenwich Time Maintenance Asso- 
cjation, 159 
Grinding cutlery, 256 
‘Growth of trees, measuring the, 106 


HABITS: dog, 137 , 
travel, odours and their, 191 
Hailstones, whence come the, 302 


Haldane, Viscount, on humanism, 261 _ 


Hall: clocks, chimes for, 256 
Halo, solar, 218, 264, 256 
Hammer, throwing the, 303 
Hand-power press for nuts 21 
Hard: metals, melting brass and, 292 
steel, 246, 257 
woods for turning, 9, 20, 53 
Hardstoft oil, 150 ° 
Harmonic wave lines, 280 ` 
Harvard College Observatory, 226 
Hazel, wild, mites on, 113, 137 
Heat: electricity from, 197, 209 
from the stats, measuring, 2&6 
sun’s, cooking by the, 12 
. tyres without, 269 , 
using, as a means of fine focussing 
for. 195 
Heating: 209, 303 
central, 77 
Helium v. hydrogen for dirigible bal- 
loons, 227 
Herb beer, 89, 101 
Heredity, old and new ideas about, 
251 
Herschel’s classification of celestial 
objects, 122 i 
High-speed crankless steam-engine, 47 
History: of printing types, 250 
of sunspots, a potnt in the, 27 
subjects, natural, flashlight photo- 
graphy of, 238 
Holes in stairs, 30 
Holiday microscopists, 267 
Holly, making tea from, 85 
Home wireless sets, 184, 197, 208 
Home-made dipleidoscope. 171, 197 
Horizon: Moon’s true position when 
on the 217, 233, 256, 277, 2&8, 303 
refraction at the. 193, 217 
Horizontal engine, 304. 
Horsendon Hill 112 
Kot-air engine, 281 
Hot-water pipes and steam rust in, 
185 


House telescope, for reflector, 281, 


Human: beings, restoration of youth 
to, 244 
intellect, the evolution of the, 190 
Humanism, Viscount Haldane on, 261 
Humming in water-pine, 197 
Hundred years ago. phvsics a. 25, 34 
Hvdrogen for dirigible balloons, 
helium v., 227 
Hydrometers, surface.tension of, 66 
Hypotenuse, square of the, 113. 209 


ICE-BOX. 221 
Ideas, old and new, about heredity, 


251 
Tlumination, critical, 19 
Image of flat in reflector, 66 
Images, double. in reflector, 292. 303 
Incandescent paraffin lamp. 102 
India, harmfal ray over, 185 


Newton and 


Indicator: 257 
water, 304 
Industrial output, daylight saving 
and its effects on, 299 
Industry : automobile ;*a warning, 41 
fatigue in, 59 
logwood, in Jamaica, 298 
self-government in, 82 
Infinite, is space? 125, 149 
Insomnia, 58 
Interferometer measures of double 
Stars, 288 ` 
Invention, water-raising, 299 
Inventions, assignment of, 48 
Invisible girl, 303 `° 
are spring weather in central, 


Irish notes, 51 
Iron: cast, rustless, 185 
castings, clean-skinned, 141 
— grey, seasoning, 189 
secondary for intensity coil, 124 
Ironwork, mediseval and jater in 
Great Britain, 240 


JAMAICA, logwood industry in, 298 
Joists, floor, strengthening, 255 
Judging a loaf, 47 

Jug. cracked, 209, 221 


Jupiter: 26, 51. 111, 170, 194, 206, 245,’ 


254, 268, 278, 301 
and Venus, conjunction of, 122 
satellites of, shape of, 50 . 
shadows cast by, 39 


KELVIN°S (LORD) water accumu- 
lator, 258 


water-dropping collector, 267 
Kerner-Greenwood and Co.’s new 
cement-testing machine, 167 
Kettles? can aluminium poison, 269. 
280 


Keys and feathers, notes on. 237 

Keyways, locating, in eccentrics, 83 

Koristka microscopes ana accessories, 
275 


LADLES and shovels. pressing, 90 

Lamp: electric, new. 19 
incandescent paraffin, 102 

wamp, electric. 53 

Lancashire boiler, fire grate for, 25? 

wee torpedoes and trench warfare, 


Lantern, electric light for, 185, 197 
Lathe: chucks, American, 9 

cutting threads on, 66, 78 

frame, 257 

mandrel nose, 304 

ornamental, 41, 53 

speed of, 269 

stone, 279 

wheels, speed of, 293, 303 

worm whee's, cutting, on a, 1€0, 173, 


257 
Latitude: 206 
declination and, 2&8 
Launch. electric, 269 
Lead pipes, coating, 198, 209 
Leaky boat, 10 
Lecture, Romanes, Prof. A. S Ed- 
dington’s, 226 
Lens: Barlow. 160, 170 
holder, simple, 84 
rock-salt, 303 ' 
Letters, cementing enamel, to glass, 
185 


Leverage of spanner, 257 
Licmophorsr, 195 
Life history, flea, 138 
Lifting plates in wooden patterns, 25 
Light: action of, on a photographic 
film, 167 
diffused, in telescopes, 19, 28, 40 
electric. for lantern. 185, 197 
gives the alarm, 251 
velocity of. in vacuo is independent 
of the motion of the source: Mi- 
chelson -and Morley experiment 
not a proof that, 302 
Venus, 5 
Zodiac, 63, 74 
Zodiacal, 161, 190 


Lighting. artificial. cost of. and sum- 


mer time, 5 
Lichtning: and aeroplane flash, 201 
conductor, 125 i 
Lichts. rear, for cycles, 9 
Lightship, 209 
Lime in agriculture, 123. 136 
Tine. wave, harmonic. 280 


_ Liquids and solids, determining the 


refractive index of, with a micro- 
scope, 172 
Loaf, judging a, 47 
Locomotive slide bars, 279 
Locomotives, two domes on. 113 
Logarithm tables, ten-figure, 197, 209, 
239 
Logarithms, 29. 277 
Logwood indnstry in Jamaica. 298 
Long-distance photography, 187 
Longest day, the, 288, 992 
Longitudes, cometary. 267 
Low-power photo-micrography with 
the micro-teleseone, 36 
Lubricating oils, 113 
Lubrication, 233 
clock, 221 
Tubricator. 173 
T.umber, 178 
Lunar: enigmas, 206, 218 
maps, 256 
observations, 75 


MACHINE: 


photography, 63, 87 

tables, errors of the, 267 
Lyrid meteors, notes on the, 207 
Lyrids, radiant-point of the, 63 75 


cement-testing, Messrs, 
Kerner-Greenwood and Cu.’s, 167 
punching, 257 
Wimshurst, 271 
Magnet, 78, 89 a 
Magnetic compass, deviation of the, 
231, 243, 268 
Magnetised watch, 21, 41 
Magnitude: of minor planets, 148 
of star, 102, 112, 138 
stellar, 170, 280, 292 ae 
Majorana’s theory of gravitation, 
194 


Man power v. mechanical force, 232 

Mundre] nose lathe, 304 

Map, butterfly, 285 

Maps, lunar, 256 >` 

Mars, 148, 217, 255, 276, 290, 301 

Mathematics, real, 14 

Matter, essential structure of, 179 

Matters, microscopical and telescopi- 
cal, 267 l l 

Measurements, micrometer, errors in, 
166 


1 


. Measures of double stars, interfero- 


meter, 289 
Measuring: the growth of trees, 106 
the heat from the stars, 286 
Mechanical movement, strange, 124 
Mechanic’s: shop, 78 
— wax in the, 1 , ! 
Medal. gold, of the Royal Astrono-. 
mical Society, 50 
Mediæval and later ironwork in Great 
Britain, 240 
Meeting of the Astronomical Union, 
Mercury: 159, 194, 299. 244, 254, 268, 
cleaning, 150. 160, 185 
Venus and, 207, 255, 304 
with an opera glass, 218 


Metal: bushes, casting white, in cast- 


iron bearings, 209 
casting for unskilled workers, 225 
circular saw for, 304 
melting. fuel consumption in, 285 
Metallic packing, 173 
Mera TRICA process, new German, 


Metals: Rritish Non-Ferrous Research 
Association, 70 

failure of, 167 

hard. melting brass and, 292 
Meteor: 18. 99 

hright, 63 

davlight. 194 

notes, 51 . 
Meteorological query, 88 
Meteors: daylight, 136 

Lvrid, notes on the. 207 

observations of, 274 . 

Michelyon and ‘Morley experiments 
not a proof that the constanev 
of velocity of light is independent 

_ of the motion of the source, 302 

Micro-magnification, 138 

Micrometer: 170 

bar, 74 
Ser tope Measurements, errors in, 


determining the refractive index of 
liquids and solids with a, 172 
disinfecting, 161 

aileroscopes and atcessories, Swift's, 


British, and foreign markets, 230 
Koristka, and accessories, 275 
using heat as a means of fine- 
, focussing of, 195 

a e ical: 6, 19, 66, 184, 195, 207. 


fallacies, some, 29 
Tackwork, 207, 218 
test object. 100. 111 
Microscopist’s holiday, 267 
Microscopy. visual, use of Crookes’ 
_ glass in, 29, 52. 65. 75. 88 
Micro-telescope, low-nower 
..Micrography with the. 36 
Milling cutter, hollow. for cylinder 
cock valves, 83 j 
Millstones, 304 
Mirror, 22, 30. 41 
. Bessemer. the 50-in., 5 
ee podmuine. 113 
alver, of forty years ago, & 
Edinburgh, 40 ý ee 
polishing nickel, 31 
wood tube for, 101, 112, 194 
Mites on wild hazel. 113, 137 
Mixture, freezing. 269 
Models. peunv-in-the-slot, 220, 245 
Moment of death, at the, 297 
Moon: 5, 268, 976, 290 
changes in the, 123, 136 
earth and, 122, 126 
Moonlight nights, 18 
moon u close approach to Aldebaran, 


true position when on the horizon, 
217, 256, 277, 288, 303 
Moths, 293. 303 
Motion: rotatory, 89 
transverse, 258 
Motions planetary, and the Ein. 
stein theories, 94 
Motor engines, acetylene gas jin>~137 
Motor-car, stopping a, 102, 112 
Mount Wilson report, 1921, \194 
Movement, mechanical, strange, 124 
Moving air, 53 


photo- 


Music, are animals sensitive to? 83, 


01 
Mystery clock, 9, 21, 30, 41 


NATURAL history subjects, flash- 
light photography of, 238 


Nature study, 


- Nautical Almanac, 112 


Nebula: Andromeda, 113 
radial velocity of, 74 
in Andromeda, great, 51, 113, 125. 
150 
in Orion, great, 51, 63, 111 
Nebulæ: clusters and, 27, 30 
spiral, 74 
Nelson, Mr. E. M., “ at home,” 207 
Neutralising petroleum, 209 
New World, the physics of the, 196 
Newton: 206 
and Einstein, 234, 268, 291, 302 
Newtonian reflector, doutle images 
on, 292, 303 
Nickel n.irror, polishing, 31. 
Nickelling solution, black, 66 
Night or day eyepiece, 292 
A song, tragedy in the. 


Nights, moonlight, 15 
Nitrogen from hydrogen, 102 
North Wales, gold in, 59 
Notes: astronomical, 13, 57, 117, 165, 
213, 273 
from an amateur turner, 8, 76, 231 
Irish, öl 
meteor, 51 
on keys and feathers, 237 
on pulleys, syme, 155 
on the Lyrid meteors, 207 


Nuisance, smoke, 9 


Numerical apertures, 19S, 221, ,232 
Nuts: bolts and spanners, some facts 
about, 261 
hand-power press for, 21 


OBJECT, microscopical test, 100, 11i 
Object-glass: double-lens, 160, 173 
focal length of, 281 
regrinding, 304 
Objectives. centring of, v. centring 
of condensers in microscopes, 196, 
219, 230 
Objects, celestial, Herschel’s classi- 
fication of, 122, 125 
Observational astronomy in far 
places, 123 
Observations: lunar, 75 
of double stars, 2 
of meteors, 274 
of planets, 255 
of the Quadrantids, 1921-22, 28 
personal factor in, 52 
Observatory, Harvard College, 226 
Occultation of Aldebaran and of 
Venus, 170 
Occultations: 18, 159 
certain, 171 
possible, 4 
Ocean, Atlantic, depth of the, 59 
Odours and their travel habits, 191 


- Oil: burners, care cf, 168 


engine, Cundall, 125 

Hardstoft, 150 

pewterer’s, 66 
Oil-engines, steam and. 10, 21 
Oils, lubricating, 113, 125 
Open diapason, 245, 256 


‘Opera-glass, Mercury with an, 218 


Organ: 803 
blower, 281 
building. 303 
pedals. two-manual piano with, 69, 
81, 93, 101, 105, 112, 129 
pipes, stopped, 102 
Origin of earthquakes, 50 
Orion, great nebula in, 51, 63, 111 
Ornamental: lathe. 41, 52 
turning, 45, 65, 177 
Oscilloscope, 146 
Output, industrial, daylight saving 
and its effects on. 299 
Owls aro day-blind, why, 181- 
* Oxford °: frames, 221 
spelling, $2 


PACKING: metallic, 173 
rings, cutting off, S3 
Painfui arm, 20 . 
Paint remover, 232 
Pallas, 195 
Pantanomone, 41, 125. 149, 160 
Paper boards, trimming d6wn,. 54 
Papering, 280 
Papers, fly, 233 
Paraffin: lamp, incandescent, 102 
wax, splitting, 102 
Parsec, 21, 78 
Patents, designs, and trade marks, 
fast year’s, 241 
** Patternscope,”’ 97 
Pawl and ratchet, 233 
Pedal pipes, 257, 269 
Pedals, organ, two-manual piano with, 
69, 81. 93, 101, 105, 112, 129 
Penny-in-the-slot, 220 
Pens, steel, inventor of, 53 
Periodic comets, 4 
Petrol: engine, 258 
vapour, humidifying, 102, 112 
Petroleum, neutralising, 209 
Pewterer’s oil, 66 


‘Phonograph records, 10, 21 


Pho'piraphic flm, action of light on 
å í 
t 


4, 
[ Photography: colour, 9, 20 


flashlight, of natural history sub- 
jects, 288 : ' 
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long-distance, 187 
lunar, 63, 87 l 
Physics a hundred years ago, 25, 34 
iano, two-manual, with organ 
_ pedals, 69, 81, 93, 101, 105, 112, 129 
Pipe, choked suction, 257 
BP hot-water, rust in steam and, 


lead, coating, 198, 209 
organ, stopped, 102 
_ pedal, 257, 269 
Pipette, modified Barber's, 227 
Pit, gravel, 101 
Planetary motions and the Einstein 
theories, 94, 112 
Planets: and their atmospheres, 301 
maguitude of minor, 148 
observations of, 255 
Plant evolution, factors in, 190 
Plants > and animals that advertise, 


preserving the colour of, 304 
Plaskett, star, 288, 292 
Plate, screwing, 292 
Plates: accumulator, cleaning, 53 
in wooden patterns, lifting, 25 
Plesiosaurus, search for the, 155 
Pocket chronometers, 99, 101 


Poets and the twittering at dawn, 251 


Poisoning, coal-gas, 30 
Pole and at the Equator, difference 
oN Weight of bodies at the, 194, 


Polishing, brass mirror, 113 - 

speculum, 160, 172, 185, 197, 209, 
220, 232 l 

Portable workshop, design for, 7 

SRAL NAT problems of transport, some, 

Potash in tanhouse bark, 149 

Power: hand, press for nuts, 21 
increasing steam, 293 
man, vt. mechanical force, 232 

Powers of eyepiece, 173 

Preserving: rhubarb, 221, 231, 245 
the colour of plants, 304 

Press: for nuts, hand power for, 21 
heating, 161 

Pressing ladies and shovels, 90 

Printing: trade prosperity, 77 
types, history of, 250 

Problems of transport, 

war, 190 

Production, cheap gas, 77 

Prominences, solar, 110, 123, 173, 185 

prophets, weather, what profit the, 


some post- 


Pseudo-sira, domestica, 219 
Pulleys, some notes on, 153 
Pump, air-lift, 53 
KUDI: engine, brass valve balls for, 


friction of, 294, 304 

thump in, 245, 257 
Punching machine, 257 
Puzzles, some biological, 71 


QUADRANTIDS., 1921-22, observations 
of the, 28 | 

Quere Club and Mr. Davidson, 279, 
Query, meteorological, 88 


R.A.S., centenary of the, 170 
Rackwork: 231 
microscopical, 207, 218 
Radial velocity of the Andromeda 
nebula, 74 
Radiant point of the Lyrids, 63, 75 
Rainfall: 64, 100, 255 
diagram, January, 40 
Rainwater, purifying, 198 
Raising steam, 222 
Ratchet, paw! and, 232 
Realgar, 138, 160 
Records, phonograph, 10, 21 
Reflector: image of flat in, 67 
vee ronian, double images in, 292, 


telescope house for, 281, 29? 
Refraction: at the horizon, 194, 217 
sun’s declination for, a method of 
correcting the. 206 
Refractive index of liquids and solids, 
determining with a microscope, 


43 
Refractors: and reflectors, 28, 40 
— relative efficiency of, 5, 39 
Regrinding object-glass, 304 
Relation of the elements, 189 
‘Remover, paint, 232 
Repairing cylinder face, 257 . 
Report, Mount Wilson, 194 
Research, aeronautical, 263 
Restoration of youth in 
beings, 244 i 
Rhubarb, preserving, 221, 231, 245 
Riccioli’s Stadius, 194 
Right way to breathe. 167 
Ring, an outer, has Saturn? 171 
Rings, packing, cutting off. 83 
Road vehicles, the regulation of, 181 
Rock-salt lens, 303 
Rods, old zinc battery, 246 
Rolls, cold, fine surface on, 245 
Romanes lecture, Prof. A. S. Edding- 
ton's, 226 
Rome, conference at, 170 
Rotatory motion, 89 
Round world discovery, 202 
ing and swimming, speeds of, 219 
Rubber, 245, 256 
eet steam and hot-water pipes, 


BRustless, cast-iron, 185 


human 


‘SAND belt, 30 
Satellites of Uranus, diagram of, 267 
SAMI : 122, 137, 184, 194, 195, 207, 243, 


an outer ring, has? 171 
Saving, daylight, and its effect on 
industrial output, 299 
Saw: circular, 269 
— for metal, 304 


Science up to date, 136 


Scientific News: 3, 17, 26, 37, 49, 61, 
72, 86, 97, 110, 121, 134, 146, 1 
169, 183, 192, 204, 216, 228, 242, 255, 
265, 277, 287, 300 


Scientific ' Societies: Birmingham 
Scientific Society, 37 
British Astronomical Association, 


133, 182, 241, 287 
Edinburgh Geological Society, 108 
Hull Astronomical Society, 26, 121 
poet tution of Electrical Engineers, 


Liverpool Geological Society, 157 


Liverpool Microscopical Society, 
2, 86, 191 

Manchester Astronomical Society, 
16, 48, 97, 155, 203 

Manchester Geographical Society, 


228 

Microscopical Society of Victoria, 
16, 60, 134, 182, 252, 264 

North Middlesex Wireless Club, 
3, 26, 48, 72, 109, 134, 146, 168, 
191, 216, 265 

Nottingham Astronomical Society, 


Optical Society, 3, 121, 157, 192 
Quekett Microscopical Club, 2, 60, 
109, 156, 204, 263 
Royal Aeronautical Society, 60 
Royal Meteorological Society, 16, 
60, 108, 168, '°215, 276 
Royal Microscopical Society, 16 
Royal 
121, 252, 276 
South-Eastern Union. 242 
The Chemical Society, 48 
The Optical Society, 265 
Screw: coupling, 160 
shaft of steam launch, 245 
Screwing plate, 292 
Search for the plesiosaurus, 155 
Seasoning grey iron castings, 189 
Section, golden, 50, 65 
Self-government in industry, 82 
Semi-steel, 275 
Semp trailer, 137 
Sensitive to music, are animals? £3 
Sextant adjustment, 257 
Shadow of Venus, 18, 28, 39 
Shafting. 257 / 
Shop, mechanic’s, wax in the, 1 
Sidereal and solar time, 280, 292 
Silver steel, 22, 30, 53 
Silvered glass sun-screen, 21 
Skjellerup, comet, 243, 255, 288 
Slide bars, loco, 279 
Slip in belts, 245, 256 
Slipping, clutch, 150 
Slot cutting, 293 
Smell, what is? 125, 137 
Smokeless fuel, 181 
Smoking mixtures, 78 
Snipe drumming, 232 
Societies, astronomical, 4 
Society, Royal Astronomical, gol 
medal of, 50 
Soda-ash, 279 
Softening celuloid, 292 
Solar: eclipse, 1922, 18, 99, 102, 136, 
148, 171 
— of July 29, 1927, 123 
halo, 218, 254, 256 
prominences, 110, 122, 173, 185 
Solution, black nickelling, 66 
Song. nightingale’s, tragedy in the, 
908 


Sound, velocity of, 194, 198 
Space infinite, is? 125, 149 
Spanner: 303 . 
leverage of, 257 
Spanners, bolts, nuts, and some facts 
about, 261 
Spark, arrester, 102 | 
coil, wireless. 209 
Spectacle, a pretty astronomical, 51 
Spectra, uitra-violet. disappearing 
gap between the X-ray and, 203, 
21 


Spectroscope. cheap, 125 
Specula, electrotype. steel. and, 65 
Speculum polishing, 160, 172, 185, 197, 
209, 220, 232 
Speed: of lathe, 269 
of lathe wheels, 293, 303 


' Speeds of rowing and swimming, 219 


Spelling, Oxford, 82 

Spiral nebnle, 74 

Spots, dead, on wireless, 244 

sonne weather. in central Ireland, 


Square of the hypotenuse, 113, 209 
Stairs. holes in, 
Stamping, 304 
Star: distances, 288 
magnitude of, 102, 112, 138 
Plaskett, 288, 292, 301 
streams, 83 . 
Star-finder, 5 
Star-gazing, fireside, 5 
Stars: 87, 110 
double, observations of, 4 
— interferometer measures of. 2S& 
fundamental, declination of, 256. 


Society of Edinburgh, 72, | 


measuring the heat from the, 286 
visible in the coming eclipse, 243 
Statistics, vital, 5 , 
Steam: and hot-water pipes, rust in, 
"185 
and oil-engines, 10, 21 
boiling syrups with, 304 
condénsation, 257 
engine, high-speed crankless, 47 
exhaust, 269 
launch, screw shaft of, 245 
power, increasing, 293 
raising, 222. 
tank, 160 
to America, 125, 137, 149 
trap, discHarge from, 222, 232 
Steamer, White, 90 i 
Steam-pıpe cornosion, 53 
Steel: and electrotype specula, 65 
carburising of, 215 
sa of a new material, in place 
ol, 
grinding mild, 198 
hard, 246, 257 
pens, inventor of, 53 
silver, 22, 30, 53 
Stella Maitland rule for time. 29, 40 
Stellar: magnitude, 170, 280, 202 
surface brightness, 74, 99 
Stone lathe, 279- 
Storms, some remarkable, 230 
Strakes, canoe, 89 
Strengthening floor joists, 258 
Structures of matter, essential, 179 
Study, Nature, 232 
Studying the flight of flies, 1 
Suction pipe, choked, 257 
Summer time, 19, 29, 40, 52, 64, 77, 
88, 160, 111 
and cost of artificial lighting, 5 
in France, 53 l 
Sun: 99, 136, 229, 244, 254, 290 
at sunset, 102, 113 
Sundials, 173 
Sun’s: declination, method of correct- 
ing for refraction, 207 
heat, cooking by the, 121 


` Sunscreen, silvered glass, 21 


sunsnine and atmospheric pollution, 


Sunspot: 52, 74 
Temarkable, 5 
Sunspots, point in the history of, 27 
Surface tension and hydrometers, 67 
Swaying bolts and set screws, 90 
mau microscopes and accessories, 
0 


Swimming and rowing, speeds of, 219 
Syrups, boiling, with steam, 304 


TABLES : logarithm, ten-figure, 197 
lunar, errors of the, 267 
Tanhouse bark, potash in, 149 
Tank: force from, 209 
steam, 160 
Taps, 270 
Tea from holly, making, 85 
Talescope: 21, 232 
army. Colonel Gifford's, 291 
hinocular and, 22, 30 
field of view of, 280, 292 
house for reflector, 2S}, 292 
tube, 293 
Telescopes: diffused light in, 19, 28 
terrestrial, 301 
Telescopic, 123, 244 
Telescopical: 301 
and microscopical matters, 267 . 
Ten-figure logarithms, 197, 209, 232 
Theories, gravitation, 7 
of the universe, 182, 159 
Theory: Einstein's, 29. 41, 53, 75 
Majorana’s, of gravitation, 194 
Thermometer, clinical, and how not 
to break it, 47. 
Threads on lathe, cutting, 66, 7 
Three dimensions, 268 
Throwing the hammer, 303 
Thump in pumps, 245, 257 
Time: Maintenance 
Greenwich, 159 
sidereal and solar, 280, 292 
Stella Maitland rule for, 29, 40 
summer. 19, 29, 40, 52, 64, 77, SS, 
100, 111 
Timely protest, 220 
Tins, waste, 150, 160 
Tool holder, turret, 30 
Tools: air, proper care of, 70 
chaser's, using, 33 
Torpedoes and trench warfare, land, 
Trade: marks, patents and designs, 
last year’s, 2 l 
printing, 77 
profite, engineering, 173 
Tragedy in the nightingale’s song, 
203 


Trailer, Semp. 137 
Tranverse motion, 258 
Trap, steam, discharge from, 222, 232 
Trees, measuring the growth of, 106 
* True” focus, 231 j 
Tube: Coolidge, 233 

stopper, boiler, 257 

telescope, 293 

wooden, for mirror, 101, 112, 124 
Turner, amateur, notes from an, 

8, 76, 231 : 

Turning: aluminium, 41, 53 

copper, &8 

hard woods for, 9, 20, 53 

ornamental, 45. 65, 177 


Association, 


Turret tool-holder, 30 

Twilight, dawn and, 89 

Twitt ring at dawn, poets and the, 
25 


Two-manual piano with organ pedais, 

69, 81, 93, 101, 105, 112, 129 
Types, printing, history of, 250 
Tyres without heat, 269 


UNIT, astronomical, 170 

Universe, theories of the, 132, 159 

Ultra-violet spectra, disappearing 
gap between the X-ray and, 203, 
214 


Union, Astronomical, meeting of the, 
2 
Uranus, satellites of, diagram of, 267 


Uric avid, 20 
Uses for sharks, 287 


VALVE: balls, brass, for engine 
pumps, 54 f 
cylinder cock, hollow milling cutter 
for, 83 


diminishing, 54 ee d 
Vapour, petrol, humidifying, 102, 112 
Vehicles, road, the regulations of, 181 
Velocity: of light in vacuo is indc- 

pendent of the motion of the 
source of, Michelson and Morley 
experiment not a proof that the, 
302, 


of sound, 194, 198 
radial, of the Andromeda nebula, 
74 


í 
Venus: 18, 51, 148, 159, 194, 243 
and Aldebaran, occultation of, 171 
Jupiter and, conjunction of, 122, 
125 : 


tight, 5 

Mercury and, 207, 255, 304 
` shadow of, 18, 28, 39 
Verdigris on barometer dial, 124 
Violin bridge, 30 
Visual microscopy, 

glass in, 29 

Vital statistics, 5 
Volcanism, chemical aspects of, 46 
Volcano, boring into a, 187 


use of Crookes’ 


-Volts and amperes, 138, 149 


WARFARE, trench, land torpedoes 
and, 29 
Waste: in making electricity, 71 


tins, 150, 160 

Watch: magnetised, 21 
mystery, 21 

Water: 269, 280 
a simple body, is? 293 
accumulator, Lord Kelvin’s, 257 
can aluminium kettles poison? 269, 

289 


indicator, 304 
raising invention, 299 
wheel, 304 
Water-dropping collector, Lord Kel- 
vin’s, 267 ; 
Water-pipes, humming in, 197 
Waters under the earth, 256 
Wave lines, harmonic, 281 , 
Wax in the mechanic’s shop, 1 
Ways and means, workshop, 249 
Weak bones, 173 
Weather: 100, 111, 112, 136, 172. 196, 
219, 244, 254, 268, 277, 290, 301 
forecast, 5, 75, 256, 301 
prophets, what profit the. 302 
spring. in Central Ireland, 159 
Weight of bodies at Pole and Equa- 
tor, difference of, 198 
Welding, fusion, 184 
Wheel: driving, centres of, 304 
water, 304 
Wheels: bevel. 257 
worm-cutting .on a lathe, 160, 173, 
256 


White: metal bushes in cast-iron, 
9 


steamer. 90 : 

Wimshurst machine, 251 ; 

Winding.. clock that runs without, 
298 


Windows: their past, present, and 
future, 107 
Wireless: 222, 233, 250, 304 
dead spots in, 244, 256 
for the deaf, 262 
in a factory, 263. 
sets. homne, 184, 208 
spark coils, 209 
Wireworm, 96 
Within the atom, 178 
Wood tube for mirror, 101, 124 
Wooden patterns, lifting plates in, 
25 


Woods, hard, for turning. 9. 20, 53 

Workers, unskilled, metal casting for, 
295 

World discovery, round, 202 

Workshop: design for a portable, 7 


ways and means, 249 


X-RAY and ultra-violet spectra, the 
disappearing gap between, 203, 
214 


YEARS, hundred. ago. physics. 25, 34 
Youth, restoration of, to human 
beings, 244 


ZINC battery rods, old, 246 
Zodiac light, 68, 74 ` 
Zodiacal light, 161, 170 
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WAX IN THE MECHANIC'S SHOP. 
By A. W. J. 


Although not so much in use, or so im- 
“peratively necessary, in the metal work- 
‘ing shop as in other businesses, wax in 
one form or another is almost indispens- 
-able in some branches of metal work. — 

Whatever the job, when wax is used, 
-sometimes with a little Venice turpen- 
‘tine, but generally alone, obviously 
‘something better than that can be found 
‘for many jobs and different materials. 
-The wax most in use, and which is com- 
pounded of several materials, and of 
‘which ‘there are consequently many 
„varieties, is the modeller’s wax, never 
‘the same in any two places, and seldom 
satisfactory in any, despite the fact that 
omany patternmakers ‘and modellers 
„prefer to make their own to buying it 
-Yeady-made. Here is a good recipe: Take 
(10 oz. of white wax and put it in a tin 
to melt gradually. Pay special atten- 
tion to the last word, for more than 


half the spoiled wax in the mechanic’s 


-shop is due to overheating, an'd nothing 
vanfits a wax so much for its purpose as 
this. When quite fluid put in 3 oz. of 


Venice turpentine, and see it is well 


stirred in. Then put in 1 oz. of glycerine, 
thoroughly incorporating it, and add 
:2 oz. of cinnabar, giving another good 
-mixing -of all together. 

Here 1s an even better recipe if pro- 
perly mixed: Melt as before 1 lb. of 
beeswax of good quality. When quite 
fluid add 2 oz.-of Venice turpentine, and, 
_when well stirred in, 1 oz. of pure lard. 
‘When all is melted and stirred together 
“sprinkle gradually 1 lb. of Armenian bole, 
-or China clay, over the top and stir 
‘together with a stick, continuing to add 
until all the bole or clay is taken up. 

Here is the best recipe known tto the 
‘writer, and used by him continually for 
‘some years. Take half a pound’ of best 
‘beeswax and the same quantity of dia- 
-chylon. Put these in a clean tin in an 
-oven to melt gradually, Then add 4 lb. 
«of Burgundy pitch. Mix dry on a board cx 
-metal plate, while the pitch, etc., is melt- 
ing, 4 lb. of potato flour, 4 lb. of Venetian 
‘red, and 2 oz. of French chalk, and when 
-quite completely incorporated pour or 
sprinkle a little at a time into the melted 
wax, etc., and stir until all is taken up. 

Then pour into a basin or deep tin and 
-stir continually until the wax sets too 
hard to move the stick. This latter 
-Stirring is a most important matter in all 
these waxes, and on nothing does so much 
depend. If the stirring is suspended for 
only a moment the solids have a tendency 
to settle, and the oily matter comes to the 
top, which is fatal to the success of the 
- ‘wax when it comes to be used. Even if 
this happens only slightly the balance be- 
‘tween the ingredients is lost, and the more 
“it gets from perfection point the worse will 
f thə wax. If preferred, a little less 
Venetian red can be put in this wax, and 
the difference made up with French chalk. 
This makes it work more freely, but the 
- stickiness of the wax made as above when 
warm is sometimes useful, according to 
-what work is in hand, or to what material 
‘14 is applied. - For instance, it will stick 
to metal or plaster when only hand-warm. 
This may, or may not, be an advantage; 
it depends on the attendant circumstances. 
' When not required to be so, rolling in 
` French chalk and manipulating like nuttv 
once or twice in the hands will correct the 
- tendency. It is a splendid wax for all- 
_ round purposes, fairly plastic, not too 
- sticky, nor too little so. is easily warmed 
-and rolled up in the hands, yet sets as 


and hot, but not over a fire. 


hard as plaster when cold, and is excellent 

or carving. Carving in wax is not done 
sv much as it used to be, but this is the 
wax for it. 

Coming now to the wax much used in 
casting shops, many moulders prefer to 
melt up plain beeswax, and, year in and 
year out, nothing further is thought of it. 


There is certainly the fear that if other. 


ingredients are incorporated in it they 
may evaporate, or, at least, separate out 
and be a nuisance. Considering the speed 
at which some operations in the casting 
shop at certain times have to be performed, 
there is some excuse for this fear. To 
have a pot of metal nearly ready, and then 
to find a pattern must be waxed up some- 
where before it can be moulded, makes a 
man in no humour to monkey about with 
untried materials. 

Perhaps for such rushed jobs the pot of 
plain wax is best, but for patterns that 
can be waxed up with plenty of time to 
spare, here is a better wax. Melt slowly 
1 lb. of beeswax, then add 2 oz. of pow- 
dered resin and 1 oz. each of Venice tur- 
pentine and naphtha. This latter is best 
added when the others are quite well mixed 
This wax will 
dry hard and be free from any stickiness 
when cool, which it rapidly becomes when 
applied. The great trouble with these 
mixtures is the separating out and the 
consequent thinning on the top when re- 
heated. This means constant stirring 
from the bottom, and, of course, the 
hurried caster fights slry of this. In the 
more leisured region of the pattern-room 
such a wax should be employed in prefer- 
ence to plain wax, as it sets harder and 1s 
less likely to ‘‘ drag ” in the sand mould. 

A wax of more value in the pattern- 
room where metal patterns have to be 
waxed up is one made similarly like the 
above, only instead of the naphtha 5 oz. 
of Burgundy pitch is used. This gives 
more ‘‘ cling’’ to the wax when applied 
to metas from which ordinary wax is 
very .rone to chip off on the slightest 
provocation. The quantity of Burgundy 
pitch may be increased with good results 
for some metals—as, for example, 
aluminium. Often when a brass or iron 
pattern is sent to the caster with the 
warning injunction to ‘‘mind the wax” 
on it, the slightest knock will remove 
ordinary wax with much aggravation and 
trouble at a critical moment. There will 
be less chance of this if the above recipe 
is followed. ° 

Instea‘d of using resin a similar amount 
of carnuba wax may be used. The quau- 
tity should not be greatly increased, as 
this wax, which is extracted ftom a certain 
Brazilian palm-tree, is very brittle. Tf 
more of this is preferred, increase also 
the quantity of Burgundy pitch. This 
wax sets very hard but shrinks much 
when cooling—another reason why it 
should not be used in excess. As it 1s 
not sticky, it is obviously useful in the 
case of waxing up patterns, but it is 
better for wooden ones than for metal. 

In conclusion, a good clear beeswax is 
generally better for use on metals, especi- 
ally iron, than a white one, which may 
carry some deleterious particles from the 
bleaching and cleansing process it has 
gone through, unless it can be obtained 
very pure. Where a wax is inclined to be 
sticky after it has been applied, it can 
be rendered free from this objectionable 
quality by being brushed over with 
naphtha or methylated snirit by means 
of a camelhair brush. These both have 
a slightly solvent action during the nro- 
cess of apnlication, so no more brushing 
over than is quite necessary should be 
done, but thev set arain with a hard glaze 
that is free from stickiness. 


STUDYING THE FLIGHT OF FLIBS. 


The marking and release of 234,000 flies | 
by expert Government entomologists in 
order that these scientists might study in 
detail peculiarities im fly behaviour which 
previously had never been investigated 
thoroughly is one of the most remarkable 
undertakings and accomplishments of 
recent years so far as ‘“‘ bugologists’’ are 
concerned. Federal representatives of the 
U.S.A. National Bureau of Entomology 
have officiated as modern fly cops and 
insect detectives in these novel experi- 
ments, whose objects have been to deter- 
mine how various species of economic in- 
sects were distributed and how knowledge 
concerning the intimate daily doings of 
the winged pests could be used advan- 
tageously in developing efficacious control 
and eradication measures. The varieties - 
of flies which affect man and animals are 
largely distributed by natural dispersion 
through ordinary flight. 

These unique fly tests were started in 
order that practical data might be had 
which could be interpreted in terms of the 
spread of fly-borne diseases as well as to 
provide accurate data regarding the proper 
location of dumps, incinerators, hog- 
feeding stations, and other favourable fly- 
breeding grounds, so that the menace to 
surrounding towns, cities, and rural dis- ; 
tricts sould be avoided. House flies may 
travel anywhere from one mile to fifty, 
or even one hundred miles, in their jour- 
neyings about. Observations made at the 
Rebecca Light Shoal off the coast of 
Florida show that flies occasionally 
migrate to that point from Cuba, a dis- 
tance of ninety-five miles, while fly visitors 
from Key West, only forty-six miles away, 
are relatively common. 

The Federal fly investigations have been 
carried on chiefly in northern Texas. The 
flies were captured by baiting large conical 
fly traps with packing house products of 
strong odour. The traps were exposed in 
places which teemed with flies for any- 
where from four to twenty-four hours, and 
then screened cylinders were placed around 
the fly traps, the covers of the traps were 
removed, and then they were agitated until: 
the flies were driven into the cylinders. 
The free ends of the cylinders were then 
covered with cheesecloth, and they were 
conveyed expeditiously to the point of 
liberation, where the cylinders, one at a ` 
time, were slipped into a special canvas 
bag containing one or two ounces of finely 
powdered red chalk or paint pigment, 
which was thoroughly sprinkled over the © 
captive flies so as to mark them definitely 
for future identification. The flies were 
then liberated. Yellow chalk and rosalic 
acid were not satisfactory for marking the 
flies, red chalk and red pigments being the 
best materials for this purpose. | 

The flies flew away immediately after 
release from their paint-box prisons, most 
of them speeding with the wind or at 
right angles to its course. In order to 
ascertain the distance of dissemination a 
large number of conical traps 18 inches in 
diameter were placed at varying distances 
in different directions from the points of 
liberation. These traps were baited with 
strong-smelling by-products which would 
attract the flies The flies collected in 
these recovery traps were killed daily and 
counted; and the number of marked flies 
determined. In case the colouring matter 
could not be seen with the naked eye, 
microscopes were used, which invariably 
would favour the identification of all the 
experimental flies in each lot. It is 
notable that over 64 per cent. of the total 
number of marked flies recovered were 
captured again within twenty-four hours 
after liberation. Most_of these flies pre- 
vious to capture travelled-at-right angles 
to a wind that was travelling-at‘a velocity 
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of from thirteen to twenty-four miles an 
hour. These experimental results show 
. that for some unexplained reason the flies 
of all species failed to be recovered in the 
traps south of the points of liberation in 
numbers in proportion to those recap- 
tured .in the traps placed in the other 
directions. These tests also showed that 
the flies travel with a fair degree of speed, 
as they cover the first 1,000 feet from their 
place of release in a few minutes. The 
common house fly will cover from five to 
nine miles about two days immediately 
after release. The tendency of the flies 
was to travel in a westerly direction, 77 
per cent. of them being recaptured in traps 
placed in that direction. 

The stimuli which was largely respon- 
sible for the wide dispersion of the house 
flies were the desire for food and the desire 
for places where eggs could be deposited. 
The fact that in their flights the house flies 
passed many towns, farms, and other 
favourable places for feeding and breeding 


indicates that they possess marked migra- 


tory habits.—“ Scientific American.” 
—— 0 e—<_______- 


SCIENTIFIC SOCIETIES. 


THE QUEKETT MICROSCOPICAL 
CLUB. 

The 566th ordinary meeting of the 
club was held on January 10 at 11, 
Chandos Street, Cavendish Square, the 
President, Dr. A. B. Rendle, F.R.S., in 
the chair. The minutes of the previous 
meeting were read and confirmed. Eleven 
new members were elected, and five nomi- 
nations read. The Hon. Secretary, called 
upon by the President, said that he had 
recently visited Mr. Nelson, and found 
ham im very good health’ and hard at 
work. Mr. Nelson wished the club a very 
prosperous year. The list of nominations 
by the committee of officers for the 
coming year was read, and an auditor to 
act for the members appointed. The 
Hon. Secretary announced that an Ex- 
change Book kindly provided by Mr. 
Akehurst was now in the hands of the 
club. The Hon. Secretary exhibited an 
Ediswan ‘‘Fullolite’’ electric lamp on 
behalf of Mr. E. B. Stringer, of Bromley, 
which he had found suitable for micro- 
scopical use. Mr. Stringer, who was 
unable to attend the club’s meetings, 
invited any member interested in photo- 
micrograpl to visit him. Members 
should advise Mr. Stringer if they are at 
any time able to accept his invitation. 
The Hon. Secretary said that he had had 
some correspondence with Mr. H. 
Burrows, who was acting for the relatives 
of’ the late John Ward, with regard to a 
quantity of unmounted material that he 
had to dispose of. The Secretary had 
tried seyeral samples of the material and 
found it very good. 

‘Mr. Withycombe exhibited a larva of 
Taeniorhyncus Richardii, which obtains 
its oxygen by piercing the roots of water 
plants with its siphon, and also larve 
of Anopheles plumbeus and Finlaya geni- 
.culatus, all from Epping Forest. Mr. 


N. E. Brown exhibited two photographs 


of seed vessels of mesembryanthemum, 
showing them open and closed, and 
described their structure. They only open 
when wetted, and the seeds are sometimes 
washed out by the rain. The valves are 
forced open by bands of hygrometric 
tissue, and the capsules open and close 
time after time until they are rotten. In 
some cases Mr. Brown has been unable to 
discover how the seeds are liberated, as 
the holes seem too small to permit them 
to escape. 


of Anopheles being practically as long as 


Anopheles maculipennis, caused by groups 


The President then called on ‘Dr. 
Tierney to give his lecture on ‘‘ Mos- 
quito Investigation.” Dr. .Tierney said 
that there are about 1,000 species of mos- 


quitoes, of which about thirty inhabit this 


country, including three -Anophelines, 
which are possible carriers of malaria. 
The breeding habits of gnats do not vary 
greatly. The males dance in a swarm, 


keeping always in the same place, and the 
When a female 


females go about singly. 
approaches the swarm the dance becomes a 
frenzy, the female darts into the swarm, 


and after the nuptial flight there is a 


meal of blood. Egg-laying then begins, 
the eggs hatch, and development into 
larva, pupa, and imago follows. The eggs 
hatch in from two to four days. Anophe- 
line eggs are laid singly on the surface 
of the water, and have floats which pre- 
vent them from sinking. The eggs of 
Culicines and of Theobaldia are laid in 
rafts of from 2 to 400 eggs, which float. 
Some species will lay their eggs on a moist 
surface, but no mosquito’s eggs can resist 
desiccation. The larve of Culex are pro- 
vided with siphons, by which théy pierce 
the surface film and obtain oxygen. 
Anopheles larve have no siphons; they 
float at the surface and breathe by means 
of two stigmata, flotation being assisted 
by a series of palmate hairs. The larva of 
Taeniorhyncus obtain oxygen by piercing 
the roots of water plants with its sharp- 
hooked siphon. Dr. Tierney then showed 
a diagram of the larval heads of the three 
British species of Anopheles, maculipen- 
nis, plumbeus, and bifurcatus, and 
pointed out the differences. The pupa 
has neither mouth nor vent, and the 
pupal stage usually lasts two or three 
days. Perfect insects had emerged from 
pupæ kept on damp filter paper, but if 
the paper is dry they die. If creosote is 
put, on the water containing nearly 
mature larvæ, or even if a shower of rain 
falls on the surface of the water, the 
larva changes more rapidly into pupa, 
and the duration of the pupal stage is 
shortened. The impregnated females of 
Culex hibernate on dark walls, etc. ; they 
frequently congregate in the tropics on 
dark clothing, and many may be found in 
old boots. White clothes are avoided. 
probably because the insects would be 
more easily seen. Only the female mos- 
quitoes suck blood. Culex is distinguished 
from Anopheies by its short palps, those 
the proboscis. The spots on the wings of 
of scales are also present in Theobaldia. 
Culex and Anopheles may be distinguished 
by their resting ‘positions. Anopheles 
keeping the abdomen in the line with the 
proboscis, while Culex assumes a more 
humped position. C. pipiens and A. 
maculipennis are domesticated species. 
while A. bifurcatus and A. plumbeus live 
in the open. The fertilised female of A. 
maculipennis hibernates in cowsheds, 
cellars, etc., and emerges from hiberna- 
tion in March. Its favourite breeding 


places are the shallow margins of weedy 


(not foul) calm open waters. A. plum- 
beus is a sylvan species, and lays its eggs 
only in the water in three holes. Eggs 
laid in autumn do not always hatch until 
the following spring. This spccies also 
hibernates as a larva. Dr. Tierney then 
described the vessels used for breeding pur- 
poses. Glass jars half filled with water 
and having gauze covers are used, the 
pupæ being separated from the larve 
every day. The imagines take an hour or 
two to dry, and they are allowed to stand 
on some suitable support in a bottle or 
large test tube. They may very conveni- 
ently be kept in wide-mouthed bottles 
with hollow stoppers. These are. kept 


` 


` 


upside down, the stopper being filled witk. 
water on which floats a thin piece of cork. 
somewhat smaller than the stopper; with 
a piece of filter paper on it. The eggs will 
be laid on the paper. The bottles should 
be kept in a dark cupboard, and on the 
first or second day the males will be 
found dead on the paper. Mosquitoes may- 
be fed on dates, raisins, bananas, or 
blood By means of diagrams Dr. Tierney 
then pointed out various details of the- 
anatemy of mosquitoes, and described his 
method of dissection. He uses two- 
straight surgical needles, which . have- 
sharp edges, and dissects in 4 per cent. 
salt solution. The insects should be kept 
until the stomach is free from blood—i.e., 
when the ventral surface is free from 
blackness. They are best killed by con- 
cussion, which is effected by shaking them. 
up in a test-tube. The viscera are re- 
moved by making a nick each side as near 
the tail as possible, then steadying the 
thorax with one needle, while with the 
other the tail is drawn away, bringing the- 
viscera with it. The salivary glands are 
obtained by pulling off the head in a. 
similar way. The biting mechanism was- 
illustrated and described, and Dr. 
Tierney then passed on to the considera- 
tion of the development of the malarial 
parasite. The life-cycle of the parasite is. 
passed partly in the human host and 
partly, in the body of the adult mosquito. 
The malaria :plasmodium is never passed 
on by the ‘female mosquito to her off- 
spring. In the tropics, where human 
reservoirs and mosquitoes abound, there is 
no break in the life-cycle. In temperate 
zones the continuance of the cycle depends 
upon three factors : (1) The period of tem- 


perature high enough to incubate the plas- =. 
modiuin in the body of the mosquito ; (2)- 
the period during which the organism can 
i 
| 
| 
l 


linger on in the system of the human 
host; (3) the prevalence of mosquitoes 
when recrudescence occurs. Dr. Tierney 
said that two-thirds of the preventible- 
diseases in the tropics are insect-borne, 
and that the conquest of the tropics- 
involves the conquest of insect-borne 


disease. Human civilisation advances 


only as far as our knowledge of the rôle- 
‘which insects play in the dissemination 


and transinission of disease, and this rôle 
is not confined to the tropics. Our own 
house-fly, flea, bug, mosquito, etc., all 
play an important part, and are equally 


dangerous in their spheres. The meeting 


-closed with a hearty vote of thanks to Dr. - 


Tierney for his lecture. 

There will be a conversational meeting 
on January 24, and the annual general 
meeting of the club will be held on 


February 14. A. M. J. 


LIVERPOOL MICROSCOPICAL. 
SOCIETY. 


At the fifty-third annual meeting of 
Liverpool Microscopical Society, one item 
among many of interest, “ Electrolysis 
of Stannous Chloride,” was displayed 
under the microscope by Mr. J. A. Hen- 
derson. 

The “stannous chloride,” which is tin 
dissolved in hydrochloric acid, was con- 
tained in a glass tank no larger than a 
visiting-card, and two small platinum 
electrodes were immersed in the solution. 
Upon a small current being passed through 
the fluid the observer, watching one of the- 
wires in the trough, saw an astonishing 
sight. Bubbles sprang up all round the — 
wire, and at the same time countless | 
needles grew rapidly from all sides of it, 
developing;smaller needles along them- 


ote ee Bat ell 


Jan. 20, 1922. 


‘ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 2965. 


3 


-selves as they spread across the field of 
wiew. These were crystals of tin, but they 
looked like fir trees growing at the rate of 
a yard a second. ak 

Mr. F. H. Eccles showed “ Brownian 


motion’’ among minute particles of 
„matter. Infinitely small pieces of gam- 
‘boge, suspended in water, were seen 


through his instrument to be jostling in a 
way quite unaccountable to the visitor. 

There were several pond life exhibits 
which aroused great interest, the ex- 
-hibitors including Mr, J. Gould and Mr. 
Theodore Garnett, the latter also showing 
a musical-box with a circumference no 
greater than that of a florin, which had 
to be held close to the ear for the fairy 
‘tinkling of its music to be heard. 

Mr. R. A. Sloan gave a demonstration 
with the apparatus he has invented for 
changing and centring objectives on the 
microscope nose-piece, which has been 
adopted by English manufacturers of re- 
search instruments. 

The President (Mr. E. Fry) showed the 
‘multiple image of a little pot dog in the 
compound eye of an insect, and a number 
-of slides displaying the beauties of mosses, 
ferns, and flies’ eggs were contributed by 
Mr. G. N. Coombe. 


NORTH MIDDLBSEX WIRELESS 
| CLUB. 


The club held its eighty-second meeting 
‘on Wednesday, January 11, at the head- 
quarters. After the minutes had been 
read, and certain announcements made by 
the secretury, the chairman called on Mr 
“Geo. Evans to give his lecture on ‘‘ Work- 
‘shop Practice.” 

Mr. Evans said that he thought a better 
‘title for his talk, which he refused to call 

-:@ lecture, would be “Instrument Making 
on a Kitchen Table.” Mr. Evans is a 
practical instrument maker, and as such 
1s acquainted with modern methods of mass 
production, and through his talk he con- 
ttrasted the methods used in factories with 
‘those which could be used by the amateur 

` working at home. The most important 

“point to bear in mind, said Mr. Evans, 
was thoroughness. Even if it was only a 
-small article of quite a simple nature, 
‘make a sketch of it before starting work. 
‘He also told his audience not to think that 
-@ lot of elaborate tools were required in 
-order to turn out good work. If the simple 
‘tools were used to the best advantage any 
amateur could turn out work of which he 
could be proud. For instance, in working 
bonite, a morse drill was not necessary ; 
‘an ordinary French nail could be made 
‘into an excellent drill, and the lecturer 

-showed how to do this. He instanced that 

‘the old-fashioned instrument makers 

‘turned out the most excellent work with 
the most simple 'tools—3-jaw chucks were 
unknown to them; they used boxwood 
-chucks. 

AIr. Evans showed how to mark out work 
with a pair of dividers, taking as an ex- 
ample a 10-point switch. After marking 
‘it out on the back, so as not to spoil the 
face of the ebonite base, he showed how to 
use a template to ensure accuracy in 
drijling. He then explained how to finish 
‘the surface, but as this was a long process, 
time would not allow of a complete demon- 
stration. Throughout his talk; Mr. Evans 
-gave a number of hints and tips such as 
“the correct way to tear emery paper, how 
‘to put it round a file, how to fix the base 
‘to the table when working it, and many 
-others. 

It was clear that the members will Jook 
forward to Mr. Evans’s next talk on kit- 
chen-table instrument making, when they 
hope to learn some more. A vote of thanks 
proposed by the president was carried with 
enthusiasm. l 


` 


- 


THE OPTICAL SOCIETY. 


At a meeting of the Optical Society 
held at the Imperial College, on Thursday, 
Janugry 12, Mr. R. S. Whipple, presi- 
dent, in the chair, the following papers 
were read and discussed :— 

I. “The Manufacture of Optical Glass,” 
by Dr. C. J. Peddie. ` 

The history of the manufacture of opti- 
cal glass can be divided into four epochs, 
Guinand’s ‘discovery of the stirring process 
in 1796, the work of Abbe and Schott about 
1882, and the development in England 
during the Great War being the outstand- 
ing features in this history. The method 
of manufacture, which was described in 


‘detail, is practically the same at the pre- 


sent time as in Guinand’s day, any im- 
provement being one of degree rather than 
of kind. | 

For successful production of the various 
types, the effects of composition upon den- 
sity, refractive index, melting properties, 
durability, freedom from‘ colour, and 
devitrification tendencies have to be 
studied upon a small scale, and the results 
translated into terms suitable for works 
practice. Results were given of systematic 
investigations to determine the relation 
between composition and these various 
properties. . 

II. “The Barr and Stroud 100-ft. Self- 
Contained Base Rangefinder,” by Dr. 
James W. French. | 

Depression, two-position, and more re- 
cently self-contained types of rangefinder 
have been employed for coast defence pur- 
poses. The first two types are subject to 
several disadvantages, which have led to 
the introduction of the 100-ft. base self- 
contained instrument. The rangefinder 
has a new type of triple field. It is car- 
ried upon a mounting comprising two 
trucks running upon a roller path of 50 ft. 
diameter, the trucks being connected by a 
rigid horizontal framework. Upon the 
trucks are carried cantilevers, from the 
ends of which are suspended cradles hav- 
ing special bearings, within which the 
rangefinder rests. Training is done by 
power or by hand. During extensive tests 
the uncertainty of observation at a range 
of 31,000 metres did not exceed 20 metres. 

III. ‘‘ The Optical Three-Apertures Pro- 
blem,” by T. Smith, F.Inst.P. 

In such an instrument as a submarine 
periscope, where broad beams of light have 
to be transmitted down a long tube from 
a wide field, the relation between the 
length and diameter of the tube and the 
number of lenses was considered. Various 
types of construction were indicated, 
together with the relative advantages 
offered by them. 
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Glass manufacture; electric insulation.— 
According to an application for British 
patent, not yet accepted, by P. Tschudi- 
Freuler, Schwanden, Glarus, Switzerland, 
black glass, which is of use as an electric in- 
sulating material, and which has a small 
thermal expansion, is made by melting a 
natural rock. such as schist, consisting chiefly 
of quartz, lime, and alumina and adding a 
further quantity of one or more of these sub- 
stances until the melted product contains 
approximately 1 part aluminium oxide, 1.65 
parts calcium oxide, and more than 3.56 parts 
of silica, the excess of silica beyond 5.56 parts 
being calculated so that all other oxides 
present may be converted into silicates. The 
main ingredient of the finished product has 
the chemical formula (Si0?),, A},0,, (CaO), 
and melts at about 1250° C. 


SCIENTIFIC NEWS. 


A “radium mine ” is said to have been 
discovered in Brazil by Mrs. Alexander 
Grosse, F.R.G.S., who has just returned 
from an expedition into the interior, where 
she is the first woman to have penetrated. 
At the base of the mountains is a medicinal 
lake, used by the natives, which is radio- 
active. Mrs. Grosse is at present in Paris 
in consultation with Mme. Curie, joint dis- 
coverer with her husband of radium. 


At last Friday’s meeting of the Royal 
Astronomical Society at Burlington House 


‘Dr. Jeans gave a summary of two papers 


dealing with the motion of the stars as a 
whole. In a paper read before the British 
Association at Edinburgh, Professor Kap- 
teyn, of Groningen, extended his ellipsoi- 
dal theory of the universe, which was 
originally based on the assumption that 
the Solar System was in the centre of the 
galaxy, and by comparing his curves with 
actual observations came to the conclusion 
that the Sun’s distance from the centre is 
at least 600 parsecs (a parsec being nearly 
three light-years). He considered that it 
could not be more than 700 parsecs. So he 
adopted 650 as a probable value. Dr. 
Jeans, finding that at least one of Kap- 
teyn’s assumptions was not only unneces- 
sary, but inaccurate, and led to contradice 
tory results, repeated the investigation 
without making the assumption and found 
an uncounted distance of 1,090 parseés, 
but by applying a correction, which was 
unexpectedly large, reduced this to about 
700 parsecs. In the course of further 
analysis he came to the conclusion that 
Charlier’s B type stars form a moving 
cluster independent of the two streams 
that include most of the stars, and that 
there are probably three times as many 
dark stars as bright ones. 


The Council of the Royal Astronomical 
Society hava decided to award the gold 
medal for this year to Dr. J. H. Jeans for 
his investigations of theories of cosmogony. 


The first prize in the Transatlantic 
amateur wireless tests has been won by the 
Manchester Wireless Society. The receiv- 
ing set used in the test was erected at the 
residence of Mr. W. R. Burne, Springfield, 
Thorold Grove, Sale, who was responsible 
for the manipulation of the various instru- 
ments loaned to him by members of the 
Society. These instruments, together with 
the special panel built for the occasion by 
Mr. Burne himself, enabled the tests to be 
carried through successfully. The receiv- 
ing set will be exhibited on February 25 at 
the Society’s headquarters, the Albion 
Hotel, Piccadilly, Manchester. 


“The Microscope: A Simple Hand- 
book,” by Conrad Beck (London: R. and 
J. Beck, Ltd., 68, Cornhill, E.C., 2s. 6d.), 
will come as a boon and a blessing to 
every user of the microscope. Its publi- 
cation is a service to science scarcely, if at 
all, inferior to the good work done by the 
famous firm of which he is a member in 
providing the best and most up-to-date in- 
struments at lowest prices compatible with 
good work. By the beginner it will be 
found a veritable gospel of guidance to 
the right use of the microscope, the correct 
and beneficial employment of which de- 
pends so largely on the right knowledge 
of the functions of the component parts 
and the method of their manipulation. So 
lucidly are both indispensables expounded 
that the youngest student can hardly go 
wrong if he follows Mr. Conrad Beck’s ex- 
positions. More experienced microscopusts 
will also find the volume of service. Ot 
own columns testify from time to time dii- 
ferences of opinion between some of the 
best of ouromany (walued correspondents, 
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line drawn as above described through the 
point on the Ecliptic at longitude 9° as the. 
descending node will pass near Aldebaran, 
which star will be occulted on April 2. 

{Letter 278, p. 287.}+-There is a star 
known as B.D.—8° 5830, magnitude 7.0, 
preceding 0 Aquarii by about 44 min. of 
R.A. and 14’ south of it in declination, 
which is probably the star that Mr. Foster 
saw occulted. The projection of the star on 
the disc of the Moon that he saw is a 
phenomenon that has often been seen, and 
of which many possible explanations have 


tained, to arrange for the issue of a world 
list of periodical publications which con- 
tain the results of original scientific re- 
search. The list will be an octavo volume 
containing, in alphabetical order, the titles 
and places of publication of all such 
periodicals in existence on January 1, 
1900, and of all issued after that date. 
Libraries in London, Oxford, Cambridge, 
Edinburgh, Dublin, and Aberystwith, 
which take in these peniodicals, will be 
indicated in the list, and, wherever pos- 
sible, at least one library in the United 
Kingdom will be indicated for each title. 
The copies will be printed on one side only, 
to facilitate alterations and additions. 
The Trustees of the British Museum, 
recognising the importance of this work 
to scientific research and bibliography, 
have consented to allow the compilation’ 
to be undertaken iby the staff of the 
Museum. They are unable, however, to 
defray the cost of printing and publication. 
Readers wishing to subscribe should send 
the price, £2 2s. net, to Mr. W. W. Watts, 
Secretary, on behalf of the Periodicals 
Committee of the Conjoint Board, Burling- 
ton House, London, W.1. 
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LETTERS TO THE EDITOR. 


ASTRONOMICAL SOCIETIES—OBSERVA- 
TIONS OF DOUBLE STARS——POS- 
SIBLE OCCULTATIONS—LIST OF 
ASTEROIDS—PERIODIC COMETS— 

= WHY OS THE EARTH GLOBULAR? 


[1.]—Astronomical Societies [408, p. 2811. 

—It seems almost supererogatory to answer 
this query, for readers of this journal must 
know that the proceedings of the astronomical 
societies of , England are mentioned in its 
pages as occasion requires or opportunity 
offers, but the following is the list so far as 
is known:—Royal Astronomical Society ; 
British Astronomical Association, with its 
West of Scotland branch; Manchester Astro- 
nomical Society ; Leeds Astronomical Society. 
the Society of Newcastle-upon-Tyne; the 
Astronomical Society of Wales; the Liver- 
pool Society, if it stilt exists, and 
the Chaldean Society, which produces a quar- 
terly publication. The Hampstead Scientific 
Society is devoted very largely to astronomy, 
and has a telescope at command and some. 
keen astronomers among its members. There 
may be other local societies of this kind scat- 
tered over the kingdom not so well-known as 
the above. 
_ Most of the first-mentioned organisations 
issue their own publications, the most im- 
portant ‘being the “Monthly Notices ” and 
“ Memoirs” of the R.A.S. and the 
“Journal” and ‘Memoirs ” of the B.A.A.- 
Besides these, there is a monthly astronomical 
periodical called “ The Observatory,” and the 
weekly “Nature ” has a column devoted to 
astronomy. The ‘‘ Astronomical Journal” 
and “Sirius ” are still published. 

Observations of Double Stars [409, p. 281]. 
—This querist might be recommended to get 
the ‘Observer’s Handbook ” of the B.A.A., 
for he will find therein much of the informa- 
tion he asks for. The following are comprised 
in the list of Recent Measures :— 

fe) ” fe) d 
n Cassiop.. 259.6 7.32} a Piscium 311.9 2.59 
36 Androm. 56.1 0.78 | e Arietis.. 208.0 1.89 
Z 186...... 40.8 1.26 | 42 Ceti... 858.8 1.70 


Possible Occultations [410, p. 281].—Would 
not the mse of a star map on which the 
Ecliptic is drawn facilitate matters? As 
approximate information only is required, it 
might be sufficient to sketch on such a map 
a line representing a great circle inclined 5° 
to the Ecliptic, and cutting it at the loncitudes 
of the nodes of the Moon’s orbit, which can 
be found in the “N.A.” or in our monthlv 
‘Astronomical Notes.” The circumstances 
for any particular star near that line might 
then be investigated with more precision. On 
April 1 next, for example, the longitude of 
the Moon’s Ascending Node is about 189°, and 
inspection of a star map shows at once-that.a 


which occasionally waste space, because of 
the misapprehension of facts in connec- 
tion with certain branches in which the 
writers’ experiences have been more or less 
limited, and we shall be very glad to know 
that every one of them has bought the 
book, in which they will find much matter 
not available in the ordinary text books. 
_We note that Mr. Conrad Beck hopes to 
publish a further volume at a later date 
dealing with the optical theory and the 
use of the microscope in greater detail. 
That now issued covers 144 pages and con- 
tains 131 illustrations, with a good index. 


Sir John Kirk, G.C.M.G., K.C.B., 
F.R.S., died at his residence, Wavertree, 
Sevenoaks, last Sunday morning, in his 
ninetieth year. He will be remembered as 
_ not the least distinguished of the men who, 
in the last half of the nineteenth century, 
opened up the interior of Africa and added 
large areas to the British Empire. He was 
the companion of David Livingstone on his 
second expedition to Central Africa. 


of an optical nature, pertaining to the tele- 
scope or observer. 
Asteroids (424, p. 292].—A question very 
similar was answered m this column on. 
November 4 last. A list of the first 714 minor 
planets, with the elements of their orbits, will’ 
be found in the *‘ Annuaire du Bureau des. 
Longitudes ” for 1912, and lists of the addi- 
tions have been given in issues of suhsequent 
years, the most recent being 1920, which: 
brought the number up to 876. Perhaps the 
‘‘Annuaire’’ for the current year will be. 
found to contain a further list of additions. 
The Annual Report of the R.A.S. in each 
February number of the “ Monthly Notices ’” 
contains a ¿ist of the discoveries of thé pre- 
vious year, and in the Report of last February 
the highest number was 933, whilst there were 
about 30 which had then not received num-- 


Sir David Prain is shortly to retire on 
account of age from the post of director of 
the Royal Botanic Gardens, Kew, which 
he has held since 1905. He will be suc- 
ceeded by Mr. A. W. Hill, assistant direc- 


tor for the last fourteen years. stances have been examined, to make sure 


that the object is not identical with one pre- 
viously discovered. We may consider, there- 
fore, that the number of the known Asteroids 
is something less than a thousand. I am not 
sure cf the absolutely last discovery. One by’ 
M. Comas Solas of Barcelona, received some: 
notice in the public Press last July, but there 
have probably been others more recent. 

As to the cometary discoveries of last year, 
only two periodic comets were observed— 
Pons-Winnecke and Encke. Both of these 
had been observed at previous returns, Encke 
many .times, so that their re-discovery was 
not unexpected. The other two comets that 
might have been found were Neujmin, which 
‘was first seen in 1916, and Metcalf of 1906.. 
The latter was not found at its expected 
second return in 1914, and this would have 
been, of course, Neujmin’s first re-appearance, 
so that there is actually no observational proof: 
that these comets are periodic. Hope of find- 
ing ‘Metcalf’s comet is not entirely given up, 
for it was not expected until the end of the 
year, and its orbit is being investigated as to. 
perturbations. Di Vico’s short-period comet 
(54 years) can scarcely be considered to have 
been expected, for I believe it has not been 
seen since its year of discovery, 1844. The 
long-period comet observed by Di Vico in 1846 
was computed to have a period of 75 years, 
more or less, and November, 1921, was con- 
sidered to be the most probable time of peri- 
helion passage, but the date is uncertain bv 
several years. The comet was looked for by 
observers in the Southern hemisphere, to- 
whom it might have been visible, but was not 
found. Six or seven (if Metcalf is included) 
periodic comets should return to perihelion in 
1922 according to their computed orbits, but. 
three or four of these are not likely to be seen. 

It is difficult to say which is the best cata-- 
logue of stars without knowing for what pur- 
pose it is required. The series of catalogues 
published under the auspices of the Astro- 
nomische Gesellschaft is useful for many pur- 
poses because it contains all the stars down: 
to magnitude 9.0 and many fainter, but the 
positions of the stars therein are not to be. 
considered of final accuracy, though they are- 
quite accurate enough for general purposes. 
The epoch of most of these catalogues is 
1875.0, so that some reduction is necessary to 
bring the places up to present date. Boss’s 
General Catalogue is considered to be of high 
precision, but this does not contain faint 
stars. 

The quevist is making some mistake when: 
he says that he found the information about: 
the comets in the ‘‘ Nautical Almanac.” 

Why is the Earth Globular? [434. p. 292]. 
—Mav I suggest to this querist that he should’ 
‘ead the lata Sir George Darwin’s book on 
‘“The» Tides” (John Murray, Albemarte- 
Street, London,) W., 1911 edition)? He wilt: 


« At the Toronto meeting of the American 
Association for the Advancement of 
Science, held during the Christmas holi- 
days, Dr. L. O. Howard, chief entomo- 
logist of the United States Department of 
Agriculture, delivered the presidential 
address. He said the Federal Government 
employed a force of 400 trained men, and 
had equipped and was supporting more 
than eighty field laboratories scattered over 
the whole country at centres advantageous 
for special inquiries. Every State had its 
own corps of expert workers and investi- 
gators. At most of the colleges and univer- 
sities there were special departments for 
entomological research and training. And 
yet he urged that this was only a begin- 
ning, and that the human species was still 
comparatively indifferent to the insect 
danger. ‘‘If insects would quit fighting 
amongst themselves,” he reports a col- 
league’s picturesque saying, “they would 
overwhelm the whole vertebrate series.” 
And he pleaded for an intimate and 
` patient study of the life-histories of all 
insects, with the object of recognising our 
allies in the insect hosts and concerting 
measures by which they may be assisted in 
confounding our enemies. 


The thirty-fifth annual issue of “ Thè 
Mechanical World Year Book ” (Emmott 
and Co., Ltd., 20, Bedford St., London, 
W.C.2, and 65, King Street, Manchester, 
2s. 6d.) is further enlarged by the addition 
of twenty pages, and revised or re-written 
up to date. | 


In a paper read before the Institution of 
Petroleum Technologists last week, en- 
titled ‘‘ An Investigation into the Physico- 
Chemical Significance of Flash Point Tem- 
peratures,” Mr. W. R. Ormandy and Mr. 
E. C. Craven suggested that flash points 
and the deductions to be made therefrom 
were really of considerable interest, both 
from the theoretical or purely scientific 
standpoint and also from the practical ap- 
plication to the processes occurring in thẹ 
carburettor and explosion chambers of in- 
ternal combustion engines. The paper 
claimed that if the spark were feeble or 
weak the flash would hang fire ; and when 
finally it did occur it would be very violent 
and give a loud report. This was a sure 
sign that the true flash point had been 
. passed. 


The Conjoint Board of Scientific Socie- 
ties proposes, if sufficient support is ob- 


been hazarded. I think the reason must be.~ 


bers, for this ia not done until the circum- ` 


Jan. 20, 1922. 
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there find described in a very popular manner 
the modern theories as to the method of 
development of the shape of ethe heavenly 
bodies. One of them, due*to Mr. Jeans, 
shows that a mass of rotating liquid 
under certain conditions would develop 
into a pear-shaped figure. The stalk 
‘end of the pear continues to protrude 
more and more, and a neck is formed. 
Finally the neck breaks and a satellite is 
born, leaving the parent body with a form 
that is not quite spherical, but slightly pear- 
shaped. I do not know that this view is 
proved to any great extent by measurement, 
or that it entirely displaces the older view 
fhat was summarised in the replies to which 
the querist refers. There have been sug- 
gestions, based on observation, that the 
planet Eros and certain of Jupiter’s satel- 
lites are of a double or elongated form, but 
no cause has been assigned for these 
particular cases. H. P. Hollis, 


THE MOON—VITAL STATISTICS—SUM- 
MER TIME AND GOST OF ARTIFIOLAL 
LIGHTING, ETO. 


[2.}-With regard to Mr. Godden’s re- 
marks in letter 274, page 286, that it is risky 
to talk in dogmatic fashion of life on the 
Moon, whether animal or vegetable, it is 
equally risky to degmatise on its apparent 
impossibility. In this world we find life in 
every variety of conditions and environment, 
in the light and warmth, ‘in cold and dark 
caves, In the ground, in the air, and in ocean 
depths. Because the outer crust of the Moon 
may differ from that of the Earth, it by no 
means follows that some form of life cannot 
exist there; but it would most probably be 
different from earthly forms. As Prof. 
Pickering remarks in his last report, the 
vegetation he suspects is ‘‘entirely unlike 
anything on our own planet.” But it appa- 
rently exists only during the period of lunar 
sunshine—a period corresponding to our 
spring, summer, and autumn. 
As regards the present average length of 
‘life in this country, Mr. Godden makes the 
common mistake of taking his few figures 
from a too limited area and’ over too short 
a period, and he gives no information as to 
the dates covered by his two sets of figures. 
Nothing reliabie can be deduced from a few 

es selected haphazard. There is no doubt 
. atever that the average life-span has been 
continously increasing during the past half- 
century up to 1914, largely owing to the 
administration of- the various Public Health 
and Sanitary Acts and the improved con- 
ditions of living. The figures are prepared 
for the various districts from the annual re- 
turns of the Registrar-General, which include 
the whole country, and are usually given for 
decades. So far as the figures can be used 
as regards the new century, the lower 
average can probably be explained as a result 
of the war, as there has been an enormous 
number of deaths from wounds, hardships, 
and disease’ resulting therefrom, as well as 
from air raids. These must naturally bring 
down the average length of life. The com- 
piling and checking of such statistics formed 
part of my daily work for many years. 
- How very short oples’ memories are! 
Mr. Goodacre (letter 275) states that the ex- 
perience of the vast majority is that the 
Bummer Time Act has decreased their gas and 
electricity bills. Has it? The Act had only 
been in operation a very short time when the 
gas and electricity companies and corpora- 
tions (as the pages of ‘‘ Ours” show) clapped 
on an increased charge of 10 per cent. or more 
to compensate for the decrease in the amount 
of gas or electricity consumed. We have been 
paying that increase ever since, not only 
during summer, but all the year round, and 
all war-time, strike, and other increases have 
been on top of that! Mv last electricity bull 
ie by much the highest I have ever had, yet 
I have cut down lighting and heating more 
than ever before. As usual, ‘‘ the consumers 
pay,” and the Act is a fraud ‘so far as they 
are concerned, for we are still paying for 
what we do not usa instead of less. as Mr. 
Willett promised. Mark Wicks. 


VENUS LIGHT. 


[3.}—The report of the annual meeting 
of the Chaldean Society. referred to in last 
" E.M.,?” in which the question is 


week’s 


raised of the ability of Venus to give sufficient 
light to cause a visible W, T to 
my mind an observation made on February 
25 last year. At 8pm. Venus shone in a per- 
fectly alear sky, and the shadow of a house- 
wall was perfectly distinct upon a sheet of 
white paper moved backwards and forwards 
into and out of the light from the planet. 
The shadow of my hand and fingers was dis- 
tinotly visiblo on the sheet when turned to- 
wards the planet, and I could trace my full- 
length shadow upon a dull-grey cement wall. 
There was no artificial light, nor light from 
any other source whatever, that could have 
affected the result. 

At 9 p.m. on the same night, standing on 
am eminence from which I could in daylight 
seo an expamse of the sea from N.N.E. to 
S.W., I noticed that the sea was entirely in- 
visible, except where, immediately below the 
shining planet, a faint and beautiful bar of 
silvery light revealed the presence of the 
water by reflection from Venus. The surface 
of the sea was moderately rough from a N.W. 
wind. | W. B. Housman. 


Seaton, Cumberland. 


A REMARKABLE SUNSPOT. 

[4.}-I was interested to see the drawing 
and description of the large sunspot in letter 
244; the same spot is recorded in my notes 
as having a bright inner edge to the penumbra 
on November 25. The appearance of this 
bright edge has for some time caused me to 
come to the same conclusion as Mrs. Maunder 
in her paper. es 

This variation of the speed of rotation has 
attracted my attention when observing the 
Sun with a power of 60 diam. or more, It was 
mentioned in my contribution to your columns 
of April 22, 1921, letter 188. | 

Saturn’s rings are opening. I think they are 
wide enough for the dark opening to be seen 
in each ansa. 

Jupiter, Sat., I11.—The transit egress was 
seen on January 4'morn., and it must have 
been 3-5 min. later than 7 hours 6 min., as 
in your notes. I cannot give exact time, as 
I have not the opportunity of getting it. 

Pirton, Herts. John E. Thrussell. 


AURORAL DISPLAY IN SHETLAND 
| ISLES. 


[5.}-A very fine display of aurora was | 


seen here on the night of January 8. 

. The display started at 7.40 p.m., and the 
maximum was reached at 8.15 p.m., when the 
northenn sky was blazing with curtains and 
long streamers that shot upward from the 
North, East, amd West, meeting at the 
zenith. 
beautifully coloured with vivid green and 


pink. Although the Moon was shining in the 


clear southern sky, yet the ight drom the 
aurore was intense. 

This blaze lested only about seven minutes, 
but streamers and patdhes of aurore were 
visible all night on a luminous background. 

Wilfred Williamson. 

Scalloway, Shetland Isles. 


WEATHER FORECASTS. 


(6.J—In reply to Mr. Godden (274, page 
286), I regret delay. As regards this month 
(December 25—January 25), a period of vari- 
able, unsettled weatner, sudden changes of 
temperature, snow or rain until next change 
about 7th to Sth, when colder weather and 
possibly very sharp frosts should be_notice- 
able. On the change towards the end of the 
month (January) a further windy spell is 
probable, January 25 to 28 being the change. 

My forecast is from December 25 very vari- 
able weather, with increasing winds and gene- 
rally leading up to very unsettled weather. 
with heavy snowstorms in North, extending 
probably all over England, with probably 
sudden changes of temperature. The change 
January 7 to 9 should be about the time for 
a much finer and colder period to start. This 
will last (with variable intervals) until about 
17th, and from then till 25th much snow or 
rain will fall generally throughout the king- 
dom. W.M. Robertson. 


The Longacre, Cheltenham, Jan. 14, '1922. 


The swiftly-moving curtains were | N.W 


THE 50-IN. SS MIRROR AND 
THE SPARE 244-IN. EDINBURGH 
MIRROR. i 


[7.}—-As Mr. Hollis is unable to state the 
whereabouts of the 50-in. mirror I made for 
Sir Henry Bessemer, may I be allowed to give 
the information asked for. The mirror is 
still in the Bessemer family, unmounted and 
apparently uncared for Sir Henry had so 
many underiakings that he frequently left 
something anfasked, to begin on something 
élse. The mounting for the 50-in. was not 
completed. The last I did for him was to 
make a 10-ft. reflector for solar experiments. - 
He died before he had completed his arrange- 
ments. . 

As Mr. Hollis was kind enough to say that 
the. Edinburgh 244-in. spare mirror ought soon 
to find a permanent home, I am pleased to 
say that I sent it to France twelve months 
ago. A few months ago they wrote me from 
Paris that the mirror would be mounted on 
one of my 20-in. equatorial stands bought in 
England for the purpose and set up in the 
Meuedon Observatory in company with their 
fine 27-in. refractor, and will be used by M. 


| Antoniade for observing Mars. 


G. Calver, F.R.A.S. 


RELATIVE EFFICIENCY OF REFLEC- 
TORS AND REFRAOCTORS. l 

[8.]—I read Mr. Eliot Merlin’s letter (281) 
with great interest. My own experience 
agrees with his. Some time ago I was testing 
a fine 53-in. object-glass against an 8}-in. 
mirror and the o.g. was certainly very in- 
ferior to the mirror in light grasp. I have 
seen the comes to Polaris conspicuously with 
a 3-in. stop on the 84-in. speculum and the 
silver tarnished. It is certainly not always 
easy with a õ-in. 0.g. | 

But there is one point in which good re- 
fractors seem to excel, and is in the 
absence of scattered light about bright ob- 
jects. | 
I was particularly struck with this in test- 
ing the 53-in. on the Crescent Moon. The - 
Earth illuminated portion of the dise stood 
out hard and sharp against a black sky in the 
refractor, but in the reflector it was not so 
conspicuous, even when the sunlit part was 


| out of the field. 


On the other hand, the exquisite apochro- 
matic definition of the reflector was very 
much more pleasing than the refractor’s. 

I should like the opinions of other experi- 
enced workers with reflectors and refractors 
on this question of diffused light. 

F. Burnerd. 


FIRESIDE STARGAZING. 


[9.}—My study French window faces the 
.W. On looking out one evening last week, 
when the unclouded Moon was nearly full, I 
judged it was too cold and windy for me to 
take my small Cooke out. Seeing, however, 
Lyra and Cygnus right in front, I put the 
telescope on a low table I use for the micro- 
scopes, drew it near the fire opposite the open: 
window, directed it at Vega, turned out the 
lights, leaned back in my easy chair, and 
gazed at it in warmth and comfort. using 
as eyepieces- a Dollond Kellner x30 and 
three ‘‘Telaugics,” giving magnifications 
of 20, 40, 60. The star showed as a brilliant 
disc without rings or wings, PrOvINE that the 
0.g. is 2 good one. . B. G. 


srAR-FINDER AND IDENTIFIER. 


[10.}—Some of your amateur astronomer 
readers may like to know how to make a 
star-finder and star identifier that will cost 
mext to nothing and will have many uses. 
The sketch shows an apparatus I have just 
constructed, which will be recognised at a 
glance as an equatorial. Thers is, perhaps. 
some novelty in the arr of the 
circles. There is certainly some novelty m 
the construction. The instrument is made 
entirely of common white paper, corks, and 
gloy. It is not a toy. It is free from visible 
backlash, and serves its purpose well. 

The 13 in. ‘‘telescope’’ is made of a 
single piece of foolscap, gloyed all over, and 
rolled up around an offce ruler 1 in. in 
diameter. The inner Polar and declina - 
tion axes.are also‘made of a single sheet of 
fdolscap each, rolled up round œ straight. 
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roand rod half an inch in diameter, making | This can be done to within one-tenth of a 


tubes 8 in. long. When these are bone-dry | dagree, and then the telescope may be fixed| T 


cam be used az cores for forming the 
outer Polar and declination axes, which have 
. an outer diameter of about three quarters of 
an inch. A little talcum powder was used 
to prevent sticking, amd also as a lubricant 
when the parts were being a:sembied. 

The cork brengs were the only size and 
shape I happened to have, and are quite suit- 
able. They are covered all over with paper, 
including the bored holes. The circles were 
divided and marked after they were assem- 
bled. This was done by trial and error in 
just the same way that an instrument-maker 
makes an original dividing engine. This, 
theoretically, gets rid of any centring errors. 

The eyepieco is made of a bit of cork, 
capped with a small, round piece of tin, 
having a hole one-sixteenth of an inch dia- 
~ meter in the centre. If the pinhole is smaller 
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than that you will not be able to see sma!] 
stars. Two common pins, at right angles, are 
in the place of the object-glass of a telescope. 
and the line joining their intersection to the 
pimhole eyepiece forms the optical axis of the 
instrument. 

The bungs forming the heads of the inner 
axes are first gloyed to their axes. The circle 
with the declination arrowhead is gloyed +0 
the lower end of the outer declination axis, 
and the circle that is to have the dates marke 
on it is fixed to the end of the outer Polar 
axis. When these are firm the outer axes are 
shpped over their inmer axes, and we now 
proceed to get the axes and telescopes square 
to each other. Fix the decliration axis to 
any convenient firm support, and tie the teie- 
scope in its carrier. Sight through the teie- 

at some clear mark, and then turn it 
end for end, and look through the telescope 
from the wrong end. If you line through on 
to your mark the teles is square; if you 
do not hit off the mark vou must scrape 
away at the half-rourd groove in the bung 
until you do. Final adjustment can be 
effected by packing with thin strips of paper. | 


dei eS ue Y 


bed 
\ con BUNGS 


27 OIA x 14" DEEP. 


to its carrier. The declination axis is now 
tied to the bung fixed at the end of the Polar 
axis, the telescope is turned until it is in the 
sams plane as the Polar axis, to which it 
should be found’ to ba parallel by measure- 
ment with callipers. By scraping the carry- 
ing bung it can be mude so, when either the 
eyaoiece or ‘“‘objeoct-glass ° end of the tele- 
scope is over the date circle. 

The decliration circle is now to be fixed 
to the declination inner axis, and care must 
ba taken that this ci and the circle 
already fixed to the outer axis do not get 
gloyed together. The mein time loose circle 
is slippeł on io the Polar axis, and the R.A. 
circle fixed to the Polar inner axis 


The sketch is drawn for English latitudes, 
the Polar axis being shown inclined at about 
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52°, 

at 6°. 
very accurately, but it is convenient to have 
i nearly correct, so use care in filling the 


In the original instrument it is inclined 
It is not necessary to have this set 


groove in the carrying peg. An Abmey level 
was used to vet the correct slope. My object 
in having the peg was that I wished to-stamd 
the instrument in the neck of the emptied 
gloy bottle, as well as in the cap of the 
compass tripod, which has its own daytime 


uss. 
It would take more room than the Editor 


‘could allow to describo fully how the circles 


arə marked off and the zeros fixed. The 
sketch shews the result and the relative posi- 
tions of the various date, hour, and degree 
lines. The dates are located from am almanac 
giving the R.A. of the Mean Sun on the Ist, 
list, amd 21st of each morth. The circle 
marked ‘‘mean time” is merely a circle 
divided into twenty-four equal divisions for 
hours, Subdivided, on the original, into 

showing ten minutes. The R.A. circle is 
divided in the same way and the key to find. 
ing ths pasition of the 0 o’clock is that on 
Marzh 23 the R.A. of the Mean Sun is’ 0'and 


the time circle. 


the Sidereal Time is the same as the Mean 
ime. 

The instrument being assembled, we now 
want to set it up and use it. Prepare a small 
plumb-bob, made of a bit of tin rolled up 
and fastered to a pieca of cotton; drop the 
bob through the scope, and fasten the 
cotton through the pinbole of the eyepiece. 
Set up the stand so that the cap is uearly 
vertical and the Polar axis pointing, roughly, 
in the direction of the Pole. Turn the de- 
clination axis so that it is approximately hori- 
zontal, and turn the telescope so that the 
object end is pointing mesrly vertically down- 
wards. With what should orly be a small 


movement turn the declination circle to read . 


your latitude exactly. Now, holding one leg 
of the tripod in one hand and the R.A. circle 
in the other, manœuvre the leg and the cirche 
until the plumb-bob string just touches the 
cross pins at their interesection. The Polar 


axis is now at the right slope, but the instru- . 


ment is not mecessarily in the Mcridiah. To 
make this final adjustment, set the declination 
circle to read the declination of some well- 
known bright star which is then low in the 
East or West, and, holding the peg or collar, 
turn the instrament round on its vertical axis 
until the star is on the wires. The R.A. 
circle will have to be turned also, bat mind 
that you do not shift the declination while 
doing this. The instrument is now set truly. 

Now, tun the losse mean time circle so 
that the midnight mark is opposite the date, 
then opposite the (local) mean time on the 
time circle you will read the R.A. of what- 
ever the telescope is pointmg at. So that 
if you know the R.A. and declination of any 
object you have only to set the R.A. and 
declination circles, and the object will be in 
the field. Or if you wamt to identify some 
star or planet, point the telescope at it, read 
off the R.A. amd declination, and book it wo 
in your datalogue or on your map. A third 
use is that if you know the R.A. of any 
object (with the shilling ‘‘ Nautical Almanac ’ 


the Sun or the Moon is very convenient), and - 


ou cam off 


point the telescope at it, re 
ummer Time) òn 


the local mean time (not 


The sketch shows the instrument set for 
November 21, as seen by someone looking at 
it from the west side. The observer is look- 
ing at the last star in the tail of the Great 
Bear. whosə declination is 50N and whose 
R.A. is XII-45; therefore the time is 1.30 
a.m., and it is time to knock off. 


= C. L. T. Griffith. 
Survey Department, Accra, Gold Coast. 


MICROSCOPICAL: STEPHANOCEROS. 


[11.}-In reply to “‘Country Solicitor ” 
(letter 284). I iear the illustration of this 
beautiful little creature in the early editions 
of ‘‘Carpenter” is very misleading, apart 
from the question as to whether there are 
or are not cilia (pairs) on the foot-stalk. The 
enclosing gelatinous sack is there depicted as 
a cylindrical glass jar separated from the 
body, and the tentacles forming the beautiful 
pineapple shapel crown are shown spread out 
like the supporting ribs of an umbrella frame. 


Still, there remains the fact that stunted 


cilia are clearly depicted on the lower portion 
of the foot-stall. 
to assume that the microscopists of the early 
sixties of last century recognised those cilia 
without the aid of ‘‘ Pointolite’’? Slack, in 
his ‘‘ Marvels of Pond Life,” gives a beau- 
tiful coloured drawing of a Stephanoceros, 
showing ite gelatinous sack of irregular out- 
line and attached to the enclosed animal. 
Pritchard described it as being a solid gela- 
tinous mass. But Slack was once enabled to 
look down into it as a. deserted tube. Modern 
drawings agree with Slack, but none show 
cilia on the toot-stalk. 


There are. however, photographs in exist- 
ence of this interesting object, some of which 
are reproduced in ‘‘ Modern Microscopy,” by 
Cross and Cole (1912). These clearly prove 
the inaccuracy of the ‘‘ Carpenter’ drawing. 
But they do not help in settling the question 
raised_bv ‘‘Cauntry Solicitor.” Let us hope 
the{coming,summer will afford the means of 
doine-se; H. H. 


Are we, therefore, entitled - 


Jan. 20, 1922. 


SOME MICROSCOPICAL FALLACIES. 


[12..—Now that the cost of. all scientific 
appliances is so high, it is of importance that 
no student at the start. should be misled as 
to the practical methods that lead to effi- 
ciency. This especially applies to microscopical 
observational matters, which are so little 
regarded by the average worker, possibly in 

consequence of the contradictory views of sup- 
posedly competent experts. Unfortunately for 
the novice, there are only too many guides 
ready to instruct him, indeed almost to coerce 
him, in the way he should go. The trouble 
is that these guides persistently point to 
different ways, which obviously vary widely 
in direction. As a practical microscopist of. 
many years’ experience I may be permitted to 
submit my views, to be merely taken at what 
they are logically worth. My endeavour has 
been to obtain the most trustworthy results 
with the highest powers of the microscope, 
sparing no trouble or expense to attain this 
end. The dangers of erroneous interpre- 
tation of microscopical images are consider- 
.able. It is an historical fact that errors of 
interpretation of minute structures have been 
made in the past by personages considered 
conversant with both the theory and practice 
of the microscope, that harmful manipulative 
methods have been strongly advocated by moat 
‘influential microscopi authorities, while 
the Nelsonian critical dure, now more or 
less grudgingly conceded, was from the first 
-strenuously opposed, all to the bewilderment 
of the anxious inquirer who is in need of 
guidance. Such an inquirer may study the 
-often voluminous writings of someone he con- 
siders a great authority on the subject, only 
‘to find, after much dry reading, he can ex- 
“tract little real benefit from a huge mass of 
verbiage interspersed with formulee—in truth 
fhe has asked for bread and been given a 
-atone. But the anxious inquirer is out for a 
-definite object; he wants to “‘ get there,” and 
he should ask himself whether his mentor has 
‘done so. No sane person who valued his neck 
would think of employing a guide up Mt. 
Blanc who had never reac the summit 
himself, even though he happened to be a 
‘learned authority’ on mountain formation. 
Yet as regards practical microscopy this 
simile is no exaggeration. ‘‘ How to observe 
:-successfully, by one who has never so obser- 
ved ” might form the fitting title of some 
‘productions of certain theoretical critics, 
which are very learned and impressive in 
‘tone, but yield no real help in obtaining good 
mages. All sorts of devices and expedients 
:are touched upon, until in the end one feels 
in the position of the man who had such a 
variety of weapons in his belt that. when 
suddenly f to defend himself. he was 
killed before he could decide which arm to 
select out of fhis too plentiful equipment. The 
‘optician who, more than thirty years ago, 
-supplied me with my first oil-immersion ob- 
jective handed it to me with the remark, 
“of course you will use it with the smallest 
-stop on your Abbe condenser.” Only 
‘imagine, an objective of 1.25 N.A. to be 
used with a pin-hole axial beam from an 
Abbe condenser! Yet this was the advice of 
‘a thoroughly competent optician of the time, 
“based on the very definite dictum of Abbe; 


‘to dispute any of whose inferences from 


‘his “Diffraction Theory of Microscopical 
Vision” was then considered  unthink- 
able. Abbe did not admit the efi- 
cacy of the Nelsonian large illuminating cone, 
and feeling ran very high, although Abbe’s 
partisans in this country must have con- 
sidered their position shaky. for all adverse 
‘criticism was stopped. The situation was that 
of a court trying a person who was not al- 
‘lowed to put in a defence. ‘‘ Hear the other 
side ° should be a scientific as well as a lega! 
axiom. The Abbe teaching was carried fur- 
ther to such an extravagant extent that micro- 
scopists were recommended to stop out the 
useless central white dioptric beam, and by 
doing this Stephenson demonstrated the false 
intercostal of P. angulatum. Much of the 
-old attitude of the Abbe partisans has been 
explained, like matter, by béing explained 
away: but it is nevertheless true history 
and should act as a warning to present 
day theorists. The present so-called Abbe 
theory may not unjustly be kened to an 


Ameba as regards stable, definite form. Abbe 
and his followers contended strenuously that 
an inadequate aperture would give rise to ab- 
solutely false images instead of merely swel- 
ling the antipoint and thus obliterating fine 
structure. Happily Nelsonian critical obser- 
vational methods laid this spectre, once so 
formidable. They revealed the existence of 
beautiful secon structures in many 
diatoms, such as the coscinodiscus asterom- 
phalus, in contrast to the false diffraction re- 
sults obtained by Stephenson on coscinodiscus 
oculus. iridis (see Carpenter, fig. 455, p. 609), 
A careful study of Nelson’s most im- 


portant paper on the substage condenser, 


published by the Quekett Microscopical Olub 
in 1890, will do more to put the present day 
anxious inquirer on the right observational 
path than all the rest of the textbooks put 
together. It only needs a visit to one of the 
annual London microscopical soirées to con- 
vince anyone how little the general run of ex- 
hibitors trouble themselves about proper 
methods of illumination. In genera] mere 
sufficiency of light, attained by the hap- 
hazard employment of the bull’s-eye, is the 
mainstay. The simple conditions for obtain- 
ing at least passably critical images are 
ignored. The manipulation is that of fifty 
years ago, to say the least. 

The pr&ent unsatisfactory position is prob- 
ably due to weariness induced ‘by the conflict- 
ing ideas of various theorists. Abbe, as the 
result of his theory, introduced magnificent 
objectives of large numerical aperture. Then 
the wicked fairy stepped in and caused him 
to advocate the worst possible way of using 
them. Nelson undertook the thankless task 
of pointing out tthe right critical and only 
effective way, and demonstrated the efficacy 
of his methods, by discovering many difficult 
new structures in objects that had been pre- 
viously studied times without number by 
other microscopists. Nelson having used and 
advocated the edge of the lamp flame with 
brilliant practical success,’ the wicked fairy 
again puts in an appearance, in the garb of 
the critic, and objects that the edge of the 
lamp flame has thickness, and so cannot be 
properly focussed by the condenser. It is 
probable that this fairy employe an ordinary 
dry condenser unprovided with correctional 
adjustment for varying slip thickness, thus 
being incapable of forming a image of 
any radiant whatever, except with a shp of 
one particular thickness. A London manu- 
facturing optician recently told me he did not 
make dry substage condensers with cor- 


‘rectional adjustment, there being absolutely 


no demand for them. Thus, in fact, the 
ordinary man finally decides that where 
theoretical experts disagree, he need not 
trouble ‘himself; like the house builder who 
was so bothered on the question of drains that 
in the end he decided it was simplest to have 
none! © A, A. C. Eliot Merlin. 
Ealing, Jan. 12. 


GRAVITATION THEORIES. 


(13.J—I strongly recommend Mr. Love to 
draw from a more reliable source than the 
Daily Mail. The recent “vagaries”? of the 
Moon were simply a mare’s nest dis- 
covered by that enterprising journal, and not 
the first by very’ many. I have Jong been 
convinced that there are certain persons of 


some scientific attainments who occasionally 


enjoy a little mild diversion in the form of 
pulling the leg of a Daily Wail correspon- 
dent. One other recent announcement of the 
same journal was rather reminiscent of the 
famous “Lunar Hoax’* of 1835. 

As to the Moon, Mr. Love may rest assured 
that she is not, and never was, twelve miles 
ahead or astern of her calculated place. Her 
orbital speed is approximately half a mile 
per second. Consequently, if she was twelve 
miles from her calculated place, eclipses woul 
he liable to be nearly half a minute early or 
late. ‘They never are. I have observed many 
solar eclinses, and I never knew one to be a 
second different from the calculated times of 
contact. In the eclinse of April 17, 1912, 
which I observed in Belgium, the central line 
agread exactly with the track laid down in 
the map published previouslv by the Société 
Belze d’Astronomie. As this eclipse was of 
the kind called ‘‘ total without continuance.”’ 
the slightest deviation from the central line 
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was instantly apparent to observers. No, 
Mr. Love, there is nothing wrong with the 
Moon, nor with the theory of gravitation 
either. There are anomalies in the Moon's 
motion which are not yet accounted for, but 
they are excessively minute, and folks. who ` 
rely. on ill-informed daily papers for their 
astronomy are not likely to be able to correct 
them. 

Mr. Edgar W. Foster (278) has forgotten 
that the elements of occultations as given in 
the “N.A.” are geocentric—i.e., calculated 
for an observer at the centre of the Earth. For ` 
an observer on the surface they will only be 
correct if the observer be located at the point 
where the radius of the Earth directed to 
the Moon cuts the surface. At all other 
places they will need correction for parallax, 
which may be large. The time given in the 
“N.A.” for conjunction in R.A. was 7.36. 
This would be conjunction of the. Moon’s 
centre with the star. As disappearance did 
not take place at Greenwich till 8.15, it can 
be seen what a large correction for parallax 
had to be.made. But Mr. Foster’s star could 
hardly have been 6 Aquarii. Occultations do 
not take place cver 24 hours before their pre- 
dicted time. At Luton the difference, from 
the Greenwich time of sae eg would 
be very small. m. Ellison. 


[14.}-In the ‘‘ Nautical Almanac ’’ for 1922, 
published in 1919, pages V. to XII. of each 
month are occupied by very precise state- 
ments of the Moon’s position at every hour, 
pages 461 to 470 give details of two eclipses 
of the Sun by the Moon to occur this year, 
and pages 515 to 516 give particulars of oc- 
culations of stars by the Moon during this 
year, All these figures as to the Moon’s place 
have been calculated three years in advance 
on the basis of the only theory known to 
astronomers—the Newtonian theory—which 
is referred to in the second paragraph of Mr. 
Love’s letter (285) in these words: “‘ the old 
theory and calculation made from it being 
useless.” 

How does it come about that by means of 
the Newtonian theory the position of Mercury 
can be calculated with such accuracy that 
the difference from observation is only one 
part in 124 millions—43 seconds of arc in a 
century—as I mentioned in letter (269), while 
even this difference is accounted for by 
Einstein’s general theory of relativity? Ex- 
treme accuracy such as this cannot be expec- 
ted in the Moon’s positions, since the Moon 
is so near that the ellipsoidal form of the 
Earth is important, while the Moon is at- 
tracted also ‘by the Sun and planets, and the 
ocean tides. caused mainly by the Moon's | 
gravitational attraction, react on it. I have 
a difficulty in seeing how any results could be 
got more exact than these, obtained bv “‘ the 
old theory a®d calculation.” K. Q 


[This ends the discussion.—Ep. ‘‘ E.M.’’] 


DESIGN FOR A PORTABLE WORKSHOP. 


15.1—As mentioned in my last letter (No. 
255), I now describe certain addenda that 
might be of interest to some of “ours.” 
From Figs. 1. 3, and 4 can be gathered 
the details of a proposed fan-box for a 
small 6-in. fan of 2-in. breadth, with a stout 
central spindle rumning in long bearings in 
straight or ‘bowed cross-bearers centrically 
fitted outside the casings. The spindle is 
rotated by the flywheel through a pulley or 
friction wheel, and the other end is turned 
down andi screwed with collars to carry circu- 
lar saws, emery-wheels, buffs, etc. Fig. 1 shows 
a removable circular-saw table amd filtangs. 
Fig. 3 a removable firepan or forge in connec- 
tion with the fan amd tuyere, and could also 
carry a small melting furnace. A hand-rest 
could be fitted to the grinder, etc. Fig. 4 
chows the central section of the fan-box. Ihe 
snail curve should rot be entirely out 
through the block until all parts have been 
completed ready for fnal glueing-up. The 
fan may be of metal or built up on a hard 
wood turned body. It is carried on a tube 
between the bearings, with an accessible grub- 
screw or pin to clamp it to the spindle when 
requisite. The blast is taken from the fan 
to the foree, by a flanged gas elbow and a 
rédneing nipple. “The whole affair 1s shown 
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as fitted to the bench and leg by three long 


screws or bolte. 

Fig. 2 is.a reproduction of what I call my 
‘** Underend’’ for metal or rough work. i 
tind it very much more powerful ‘and handy 
than any sort of geared cutting-frame driven 
by the overhead. The drawing shows the 
arrangement of the driving cord ae I found 
best, but the inclined cord can be taken up 
straight and over a second pulley to the 


wheel on the main lead-8crew of the lathe; 
in the case before us it is 23 in.; the dia- 
meter of “A” depends upon the hole on the 
crank arm (e.g., 11/32), to which it should 
be a nice fit. The bore of ‘‘A” is then 
widened to take, say, %-in. B.S.F. thread, 
into which a set-screw goes. This set-screw 
is drilled nearly through to admit the rod of 
14 gauge, and is made from a piece of 
hexagon mild steel. The rod of silver steel 


cutter pulley, as shown by dotted lines. This {| of the noted gauge is coned off at one end, 
form is easily adjusted to tighten the cord by! with which it buts against the end of the 


Bi 
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pressing down ‘the main tube through the rest- 
holder to compress the spiral spring. The 
flywheel is designed to traverse along the axle 
to suit, J. A. A. 


NOTES FROM AN AMATEUR TURNER: 
THE RECIFROCATOR. 
[16.]—Referring back to an old article 
(‘‘ E.M.,” No. 2382, p. 365), some further 
improvements in the attachment were ,out- 


lined in No. 2920, p. 80, 1921. These have 


been carried out and stood several weeks’ 
usage with satisfaction, and may therefore 
be of interest to other readers. 

Fixation of spindle to bore of mandrel.— 
The arrangement is seen diagrammatically in 
Fig. 1. A piece of air-rifle barrel, whose 
bore proved to be 0.180 in., or No. 14 gauge, 
was turned down tor a length to be a 
tightish sliding fit in the mandrel bore; this 
length was determined so that the locking 
device should not be in the close neighbour- 
hood of the cones of the bearing, in case the 
pressure might interfere with the truth of 
the said cones by some bruising out from 
the bore; this portion is marked ‘‘ B,” and 
abuts by a steep cone to the full diameter 
of the part marked “A.” The length of 
“ A” will depend upon the distance of pro- 
jection of the crankpin on the disc, when 
mounted on the stud which carries a gear- 
wheel and thus communicates with the gear- 
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hole in the set-sctew ; and filed off obliquely 
at an angle of about 20° at the other 
end. The spindle is then drilled near the 
end of the part ‘‘B”’ with a 3/16-in. hole, 
diametrically placed. but only half throuzh. 
This hole receives a 3/16-in. steel ball, which 
is kept from falling out and getting lost by 
pricking round the hole with a centre-punch. 
The nature of the locking action will readily 
be gathered, and it may be noted that the 
set-screw does not need to be screwed very 
hard up in order to get firm hold. The 
reason for the hollow set-screw is to allow 
some projection of the rod, so that in the 
event of its being jammed too tight for re- 
lease by the fingers some instrument may be 
applied to it; various plans for its rescue 
were sketched, but this plan seemed to be the 
simplest. . 

The Crank Arm.—This was made from an 
old bicycle crank. that of the sprocket wheel 
side: the flange for attachment of the 
sprocket wheel was retained in case some 
further development, by adding a ratchet 
and pawl, as in the ‘“‘ Undulator,”’ described 
many years ago in the ‘‘E.M.,”’ might be 
contemplated, in which case the flange 
might prove of use; but this is a side issue 
of perhans little importance. The crank, as 
seen in Fig. 2, was split down with a hack- 
saw and then opened out by a smith at the 
forge; at first the fork was spread outyso,as 


line of axis ot movement. 


‘| steel. The lead screw hole, 


to allow the ends to be filed up a bit and 
threaded with 3/16-in. Whitworth. The fork 
was then pinched up so as to give a }-in. 
interval. The crank then had to be trued: 
so’ that one side was at right angles to the 
| This was accom-. 
plished by chucking it by its hole on a man- 
drel and milling it off to a surface with a- 
round edged milling cutter held in a bevel-. 
geared universal cutting frame. By canting | 
the latter in two directions it was found. 
possible to get clearance and cover the whole 
of the fength desired; the crank was wagged. 
up and down by hand, and the cross slide. 
slowly actuated; a final finish by drawing 
with a dead-smooth file was then given. For- 
fixing to the spindle (Fig. 1) the original 
cotter bolt was retained, but it was filed out 
with a curved file to suit the bore; in Fig. 2 
it is seen slightly out of place. By this . 
means the crank may be locked to the spindle 
in any desired position. I should note here 
an error in Fig. 1, in that the head of 
the set-screw should be smaller, so that the 
crank may be put on or off over it; as repre- 
sented it is rather too large. The cross-head- 
consists of a piece of gunmetal, drilled 4 in. 
in middle and 3/16 in. on each side to go on: 
the ends of the fork, where it is held in 
place by a couple of nuts. The leading screw 
is of-4-in. brass rod screwed. Whitworth. One 
end was drilled a short depth with $-in. drilf 
to accommodate a small piece of }-in. drill 
rod, the end of. which is coned off and is. 
received into a hole in the apex of the fork; 
the drilling of this hole needed some in- 
genuity. It was originally intended to bury 
a small collar in the cross-head to prevent 
withdrawal of the screw, but in practice a 
slight pressure with the actuating key ¢an 
be used to keep it in place. Though not 
shown in the figure, the arms of the fork 
are gently tapering at the sides and also at 
the back, from the original taper of the con- 
cern. The outside taper does not make any 
difference, but that at the back had to be 
dealt with for the fixation of the movable 
stud at any point; the presence of the taper 
makes the whole affair more elegant in 
appearance. , 


The Movable Stud (Fig. 3).—This was 
made from a short piece of ~ square mild 
“H,” was drilled 
tapping size for $in. and then to full § in. 
for much of its length. At this region it was. 
cut down on either side to a width of $ in. 
and depth of about 3 in., the latter being. 


needed owing to the screw hole; the further’ 


part at this end was turned down to 5-16 in. 
and threaded at its end for the fixing nut. 
To allow for the projection of the metal. 
when at the extremity of the crank, where 
the thickness is only $ as against 3 towards. 
the butt, a channelled bridge piece was made, 
“J?” the hole in which was turned out to a, 
curve to accommodate the rounded washer 
“K” and allow the nut to seat properly, 
notwithstanding the taper. The other end. 
was turned down to # to suit the hole in the 
connecting rod and threaded at the end for. 
a 5/16-in. washer and nut. 


The rest of the apparatus has already been 
described, but should further details be- 
desired I will endeavour to make them plain. 
It need hardly be said that when one has to 
bridge across from the mandrel axis to that 


‘of the leading screw, much more scope for 


adjustable levers is afforded than when, as 
in an ‘‘ornamental’’ lathe, the bridge is 
direct to the slide-rest screw. In the latter, 
the variation in length of the mandrel crank 
or lever is effected by a number of holes, 
and that of the eccentric attached to the slide~ 
rest is limited usually to two or four posi- 
tions; a more elaborate concern was devised 
by the late Mr. J. H. Evans in which varia- 
tions were obtained by means of a screw. 
In all these the chief means of increasing 
the arc traversed is by shortening the 
mandrel arm, but with the use of the lathe 
leading screw large amounts of eccentricity 
may also be given to the pin on the stud 
plate (about 4 ins. is my present limit). By 
varying the eccentricities and lever lengths 
a great variety of curves can be traced; at’ 
the same time the slide-rest itself being unen- 
cumbered. it is not tied down to such limited 
positions: : 7 


Jan. 20, 1922. 


Index.—The addition of an index is some- 
times useful for setting up, when using the 
reciprocator. If the headstock is of the back- 
geared type, it is easy to clamp a strip of 
steel to the rear back-gear arm, and to this 
to clip a piece of bent clock spring; the end 
of this is ground off to a point and adjusted 

‘to lle pretty close - to the worm dividing 
‘wheel, which is marked with divisions. Thus 
with a coloured grease pencil one may mark 
the limits and the mid-point, and see where- 
abouts one is in the cycle. I have found 
such an index so useful that I have drilled 
a small hole through the arm so that the 
non may be more neatly fixed by a 3-16-in. 

` bolt. 

Finally, I may add that the set of gear- 
wheels of a screw-cutting lathe give a wide 
chosen to suit a work of given eae 

. E. D. 


t 
i 
' 
! 

i 
l 


\ 


SOONG ed 
SY 
N 


THE SMOKE NUISANCE—REAR LIGHTS 
FOR CYOLES. 
[17.}—If the matter of obviating smoke 


necessitated the alteration of all the domestic: 


grates, as Mr. Carus Wilson (letter 287) 
seems to consider is necessary, then I should 
give up hope. As a matter of fact, semi- 
coke, which is smokeless, burns well in an 
_ ordinary grate, and also lights easily. It has 
none of the faults found with coke when 
used in open fires. I have tried many of 
these semi-coked fuels, such as carbo-coalite, 
carbo-coal, etc., with very satisfactory results. 
Another smokeless fuel which is now becom- 
ing available in large quantities consists of 
briquetted anthracite. This burns well, but 
is somewhat difficult to ignite. The recent 
vast finds of anthracite in France, now being 
worked by the Uroz Company, will probably 
result in the appearance of more of these 
briquettes on the British market very shortly 
and at low prices. The methods adopted at 
present for the production of heat, light, and 
power in this country could scarcely be worse, 
as probably two-thirds of the coal raised is 
wasted, a terrific drag on industry, especially 
at the present time. 

All users of the roads will hail with satis- 
faction the news that rear lights for cycles 
are once again to be made compulsory. All 
cyclists who valued their lives did not remove 
their rear lights, but night-driving has lately 
been an intolérable strain, due to the presence 
on the roads of cyclists with no rear lights, a 
sure method of courting destruction. 

David J. Smith. 
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Trpo aton of Spitsbergen.—‘“ A Visit to 
Spitsbergen ” was the title of a lecture given 
by Mr. John Mathieson, F.R.S.E., in nald- 
son’s Hospital, Edinburgh. last Saturday even- 
ing. The summer in Spitsbergen was desoribe 
as resembling that of Northern Scotland, while 
the winter was much colder. The glaciers, both 
advancing and ‘receding, pointing out the dif- 
ferences, the crevasses spelling danger to the 
unwary, the great amount of weathering 
which® had changed the appearance of the 
ro:suntains, typical views of the long, narrow 
valleys and of the waterfalls were also de- 
scribed, together with the ‘birds and their 
haunts, | : , 
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REPLIES TO QUERIES. 


1364.}-TRAVEL OF GAUGE.—“ Querist ” 
will find formula and geometrical explanation 
in No. 2698, being replies to a query, Ne 


[393.}-GLASS-BLOWING.—Has “ H. E. D.” 
tried C. L. Müller, 6, Parton Street, Red Lion 
Square, London, W.C.1, for scientific glass- 
blowing. For this class of work he is the 
finest man I have come across in London. He 
does odd jobs for private people to their. speci- 
fication for a very moderate charge. 

J, Cayley Jones. 


(400.; HARD WOODS FOR TURNING.—I 
have found cocus (or cocoa) wood so dis- 
appointing that I have used little for a jong 
time. Not only has it a smau diameter when 
sound, but it has cracked or exposed worm- 
holes as it matured after turning or during 
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] f “It is excel- 
lent: for eccentric turning, and in that respect 


that process. Holtzapffel says: 


is next to African blackwood.” It seems to 
me to have more silica in it, and its cogener 
in India, the Babul, is equally hard and severe 
on the cutting edges of all tools. It may be 
obtained in logs about three to six feet Jong, 
but only two to eight inches in diameter, wit 

often unsoundness in the centre. Then we 
have sandalwood, in short pieces and up to 
six inches in workable diameter, but there are 
extraordinary rifts or cracks concealed inside 
that interfere sadly with the circular shape of 
large pieces. It works easily; has much oil in 
it that prevents a brilliant polish for a long 
time, but the scent is strong and rather recalls 
the prevailing odour of the Eastern bazaar! 
Still, I recommend it as a pleasant wood that 
provides material for many ornamental 
articies. K. C. A. J. 


e ade BOLT.—Doors shown with 
bolts drawn, ready for opening. 
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[412.—AMERICAN LATHE CHUCK.— 
Take the chuck off the back-plate. heat latter, 
and put three drops of hard tinman’s solder on 
the part that fitə into the chuck. Then place 
on mandrel and turn down until the chuck 
fits. Screw on to chuck, replace on lathe, and 
fire away. K. C. A. J. 

(412.}-AMERICAN LATHE CHIUCK.—tTrv 

e back-plato with the chuck removed, and 
sce if any untruth it may show corresponds 
with that of the ‘whole chuck mounted. 
they do not correspond. and the hack-plate 
runs true, the fault wouid seem to be in)the 


the 


9 


chuck itself. If the back-plate is at fault, re-- 
surface it carefully down and turn away a new 
filting. The face should be quite true to but 
against the recess in back of chuck, and the 
fitting should be so tight as to need gently 
tapping on. A cast-iron back is more usual 


and less likely to get bmuised, which may be- 
that the back | 


the cause. of the trouble. 
centre or cones of the headstock are well 
adjustment, or the surface may not bo true. 


H. E. D. 


in 


{[421.}—- COLOUR PHOTOGRAPHY. —Ir 
reply to “Colour Process,” he does not give 


any particulars of the plates he is making use- 


of, but reading between the lines it seems that 


he is trying to employ either ordinary plates 


(perhaps process plates) or commercial ortho- 
chromatics. These are, of course, quite useless. 


for the tri-colour process; to get any satisfac- 


tory results he must get panchronatic plates, 


y 


which are now made nearly equally sensitive tc - 


biue, green and red. It must also be pointed out 


that he cannot use any ordinary piece of blue- 


or red glass, but the screens must be 
carefully . adjusted by the peci tosdop. 
relative sensitiveness of the special 


brand of panchromatic plates made use of. 


to- 


Messrs. ' Sanger, Shepherd and Co., of Red. 


Lion Passage, supply a panchromatic plate 
which is equally sensitive to their red, green 
and blue screens, requiring similar exposures 
under each colour; it does not follow that it 
would bo equally so to any other make of 
screen. Messrs. Wainwright also have a.make 
of panchromatic plate which I believe 
equally sensitive to their screens. 
supply the tri-colour screens as gelatine films, 
at so much per square inch, which can either 
be enclosed 
or cemented to an optical flat. 


j423,.}-- MYSTERY 
will do well to make a close inspection of theze.. 


W. A.W. 


r 


a 


and he will notice that at the pivot centre round 
which the hands rotate there are some verv 
finely-cut teeth on the pivot pin. Each hand 
has a balance weight, and this is shaped like a 
watch, and between this and the pivot centre 


there is a rib on the hand. What really takes. 


CLOCKS.—“ Curious ” ` 


is- 


They also. 


etween two pieces of plain glass. 


place is the watch inside the balance weighta - 


of the hands drives by a thin shaft covered 
by this rib on to the teeth of the centre pivot. 
thereby causing the hands to rotate. The 


f | watch-work in the hands is set at 1:12. hence 


theclock action and the timekeeping. 
Electric. 


10 
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(426.J—-LEAKY BOAT.—Use ordinary wagon 
grease, Fill the open seams with this, then 
_put the boat into the water, and if you find 
any places missed plug them with grease from 
` the inside. In from twenty-four to forty-eight 
-hours the planking will have closed up, squeez- 
ing the grease out as it comes together. If 
„your boat is built with “ flush seams ’’—i.e., is 
not meant to be caulked, do not on any account 
use any hard material, such as cotton, other- 
wise the strain set up when the planking 
swells may do great damage. You can rely 
upon the grease being absolutely effective for 
the purpose required. W. J. G. F. 
(427.]}—DUST.—Why not try dampened saw- 
dust? This is in very general usg for this 
purpose, J. Cayley Jones. 


in the 4 

- gram. B.H.P. is the power actually given out 

by the belt or at ee nee 

t . of an engine and 

B.H.P. is the loss occasioned by the friction in 
te M. B. 


{430.}+-STEAM AND OIL-ENGINES.— 
You are not the only one who has been puz- 
zled over the difference in H.P., between steam 
and internal combustion engines, and you will 
‘realise now why the term “ horse-power ” 
‘conveys little or nothing unless accompanied 
‘by further details. The term “brake horse- 
‘power ” is a definite qne, as it gives the actual 
l power which an engine will develop on the 

' brake at a given speed in the case of an i.c. 
, engine and a given speed and pressure in the 

case of a steam-engine. In the case in ques- 

tion the el engine is probably capable of -de- 
livering 8 B.H.P. at its proper speed. The 

-steam-engine is evidently of 6 nominal H.P., 

an almost meaningless term nowadays. An 

engine of this rating could very probably give 

-up to 20 or 24 H.P.—that is, brake H.P.—so you 

will see that there'is no comparison with the 

-oil-engine, the two ratings being tased on en- 

‘tirely different things. Steam-engine makers 

now seldom ive the N.H.P. ratings of their 

-engines, as this to the uninitiated made the 

-engines appear dear for the power, when com- 

„pared with oil or gas-engines, of which the 

-H.P. is always given. Many expensive mis- 

‘takes have been made when replacing steam- 

-engines by oil or gas-engines, an engine of far 

too low power being installed, and this either 

had to be exchanged or supplemented with 

-others. A steam-engine can, provided that the 

‘boiler power is available, inorease its normal 
_ power in three ways. (1) By running faster 

and thus using a greater weight of working 

.dluid in a given time, and (2) by increasing the 

steam pressure, when a greater weight of work- 

ang fluid is used in the same time; or (3) by a 

‘combination of both the ‘previous methods. 

Here is a case in point: A man bought a saw- 
_ mills and decided to replace the steam-engine 

‘with a gas-engine. It was a 15-H.P. engine, 

nominal. He wrote the makers asking what 

“power gas-engine he would require to replace 
_ it, and was told that a 45 H.P. (brake) would 
. be necessary. 

purchased from a firm of gasengine makers 

and proved quite inadequate for the job. 

Further inquiry showed that some years after 

the steam-engine had been purchased the pre- 

vious owner of the mill had 
boiler working at 160 lb. per sq. in. in place 
cf the old boiler, which worked at 80 lb. The 
steam-engine, being a strong job, had taken 
to this kindly, and was. giving off about 
70 H.P.! David J. Smith 


[430.] — STEAM AND OIL-ENGINES —I 

, Suggest that you procure some good publica- 
tion on this matter, as the explanation of iso- 
lated details such as yours tends to confuse 
rather than enlighten. However: (1) The fact 
-that one engine is not loaded as much as the 
other signifies nothing. Each of them may. be 
called upon to 6 H.P.. but no more with safety. 
“Tho dynamo may easily require power equal 
to that required by the two 54-in. saws. (2) 
One H.P. is the rate of doing work at 33,000 
ft.-lbs, per minute. Thus, if a horso pulls 
33Gibs. up 100 ft.. or if a crane raises 3.300 1b 
up 10 ft, in one minute, it works at 1 H.P. The 
average draught horse works at 22,000 ft.-Ibe 
per minute—i.e.. 2-3 H.P. (3) The indicated 
!  ħorse-power (I.H.P.) is that calculated from 
“the pressure indicated by the indicator, and is 


L 


y 


The differ- 


An engine of this power was 


put in a new./ 


ziven by the formula S.N.A.P./33,000 I.H.P., 
shere § is the stroke in feet; N=number of 
impulses or power:strokes per minute; A=area 
of piston in sq. ins.; and P=indicated pressure 
in Ibs, per sq. in. As, -however, a goodly pro- 
portion of this power is lost in driving the 
engine itself, the actual or brake horse-power 
(B.H.P.) available for external use is a fraction 
of the ].FI.P., varying from 50 per cent, to 85 
per cent., according to the class and condition 
of the engine. H. C. M. Adams. 


[430.}—STEAM AND OIL-ENGINES.— 
From the particulars given concerning the 
steam and oil-engines the magnitude of their 
respective loads are omitted. The’ power 
necessary to drive the dynamo may be as much 
or more than that required to drive the load 
of tho steam-engine; this, of course, depends 
upon tho size of the dynamo. If the dynamo 
is small, then evidently the oil-engine is not 
working under its full load. The unit of 
power—viz., 1 H.P.—was founded by James 


| Watt, who estimated that a good horse worked 


at the rate of 33,000 ft.-lbs. per minute—i.e., 
lifting a weight of 33,000 lb. through a height 
of 1 Fe. in one minute. On varying the unit 
of time we get 1 H.P.=550 ft.-lbs. per second, 
or 1,980,000 ft.-lbs. per hour. — the case of 
measuring electrical power 1 H.P.=.746 kilo- 
watts—i.e., nearly ł kw. The power developed 
in an engine is usuully transmitted to a re- 
volving shaft. The power given off here is 
termed the brake or shaft horse-power (B.H.P. 
o7 §.H.P.). In the.case of indicated horse-power 
(ILH.P.) this is the power indicated in the en- 
gine itself, and includes the power necessary to 
overcome friction resistance, etc., in the bear- 
ings. Friction losses may vary from 2-10 per 
cent. or perhaps more in some very inefficient 
machines, thus the I.H.P. will be the S.H.P., 
plus the frictional loss. H. P. 


Naina ie rar AND OIL-ENGINES.— 
“ Subscriber ’’ (450) is puzzled at the differ- 
ence in the amount of work performed by a 
steam-engine of 6 H.P. and an oil-engine of 
6-8 H.P. The former drives three saws and the 
latter one saw and a lighting dynamo. The 
steam-engine, he says, is apparently about 
twice as powerful as the oil-engine. We are 


all apt to be deceived by appearances, and it 


is important to bear in mind that things as 
they appear to be, and things as they are, are 
not by any means one and the same. Sub- 
scriber may rest assured that the engine- 
makers know the amount of work of which 
their respective machines are capable, and 


have rated them accordingly. With regard to} 


the oil-engine, it may called upon to use 
up its full H.P. for electrical purposes, such 
as lights, radiators, fans, etc.; such energy 
being measured in watts (746 watts=1 H.P.). 
On the other hand, it may not bo doing alt 
this, but that is a matter for the man in 
charge or the owner of the mill. With regard 
to the latter question, B.H.P. means brake 
horse-power; I.H.P., indicated ` horse-power. 
The latter is based on the arca and average 
speed of the piston, and on the mean effective 
pressure, which is ascertained from indicator 
diagrams. The former (B.H.P.) is obtained by 
a brake test and is the effective power avail- 
able after deducting from the I.H.P. the power 
absorbed by friction in the engine itself. 
Horse-power was introduced as a unit by 
Watt. He calculated that a horse could raise 
a weight of 33.000 lb. through a height of 1 ft. 
in one minute of time. One horse-power, 
therefore, is 
minutes. J. W. H. 


[432.}-PHONOGRAPH RECORDS.—If you 
have a Recorder attachment you can make 
records on an ordinary phonograph. The diff- 
culty is to get a well-fitting blank. If you 
have a lathe and so can turn them to fit, well 
and good; but the ones you buy are generally 
too big. I bought some solution once for remov- 
ing the record, and so using the cylinder a 
second time; but it was not satisfactory. No 
special skill is needed to make a record, but 
great skill and practice is required to make a 
good one. Whistling comes out very well, and 
I got a very fair record of a boy singing. A 
thin, reedy tenor comes out well, but a strong 
bass is a failure. I could get nothing with an 
ordinary violin, but the Stroh violin gave a 
capital record. As a rule my results were more 
amusing than artistic. O. C. J. 


(434.]—WHY IS THE EARTH GLOBULAR? 
—The globular shape is inevitable with all 
bodies whose mass is large enough for their 
gravitation to overcome the rigidity of their 
materials, In the case of very tiny bodies-like 
the Asteroids the mass is not large enough 
These tiny planetoids must be cold all through. 
while their feeble gravitation is wholly unable 
to affect any shape they mav chance to have. In 
the case of Jupiter’s satellites it would be a 


equal to 33,000 foot-pounds- 


wonder if their gigantic primary did not have 
a word to say in determining their shape. 
They would first be compelled to turn always 
the same face to him, as the Moon does to the 
Earth. And next they would be pulled out 
into ellipsoids, having their longer axes 
directed towards Jupiter. 
Wm. F. A. Ellison. 
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UERIES. 
; tgp 
. [1.]—HOLES IN STAIRS. — I shall feel 
obliged if someone will give me the composi- 
ton of a material for filling up holes in stairs . 
and floors. It should be soft when applied and 
hanion afterwards Putty is not goòd enough. 
M. 


(2.}—PARSEC.—What is a parsec, what is 
the origin of the name, and what-is its value? 
Whitaker, 1922, gives the light year as 5.9x 16"? 
miles and the parsec as 19.2x10'? miles. The 
first is quite olear and can easily be worked, 
but from the explanation given in the text, to 
me not intelligible, I cannot work out the 
second figure.—A. M. 


ac — SILVERED - GLASS SCREEN. — 
Wouid Dr. Blacklock add to my indebtedness 
by describing the silvered-glass screen he refers 
to? I have read of such a screen ose | used in 
front of the object-glass, but that would surely 
be very expensive.—D. Griffiths. 


(4.] — DIFFRACTION GRATINGS. — I 
want to know a fairly quick and satisfactory 
method of making diffraction oun. replicas 
from a Rowland 14,380 ‘ines to the inch grating 
on speculum.—W. P. Gamble. 


PARAD TONER _PRESS FOR NUTS. 
—I shall be greatly obliged if anyone will tel: 
me the percentage of oil in. fresh-ga 

monkey nuts and the pressure per square inch 
required to express the oil from the nuts. I 
have designed a hand-power press as per 
sketch, and would be glad to know what per- 
centage of the oil contents I may expect to 
recover. How many tons pressure may I ex- 
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pect with two men at the hand wheel? If ihe 
2-in. round columns are 20 in.-apart, what 
thickness should the cast-iron head be to with- 
stand the full pressure? The levers are double, 
with wood stiffening between. What section 
mild steel should they be? ‘The cage will 

2 ít. 8 in. high by 84 in. inside diameter. _ 
am allowing 1 ft. travel for the plunger. Will 
the nut meal compress to this extent, or should 
I give more travel or less? I want to be able 
to draw the levers into the vertical as near ‘a8 
possible. What is the best temperature for the 
meal so as not to discolour the oil? What is 
the percentage of oil in sunflower seed, and 
what pressure is necessary ?—Katanga. 


[6.] — MIRRORS. — Can any reader inform 
me: 1. If any success is likely to be obtained 
from an electro-plated cast-iron reflecting 
mirror 8 in. diameter, focal length 72 in.? 2. | 
What diameter flat mirror would be necessary ~ 
in making a telescope from same and its 
distance from reflecting mirror? —3. Would e 
terrestrial pancratic) exepiece 35 to.55X— from 


\ 


etc., all of which must be 
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2}-in. refractor be of any use.as a fitting?- 4. T. E. T.—There is nothing new in your ‘curious 


Is a 63-in. mirror with focal length of 30 in. 
any use in its present condition, or is foca 


length too short?—H. W. Taylor 


[7.J-BINOCULAR AND TELESCOPE — 


My prism binocular has object-glasses 1 in. 
diameter, magnificatien eight times. My tele- 
scope has a 2-in. object-glass, magnification 
thirty-two times. On comparing the ilumina- 
tion of the field of view of the telescope with 
that of the binocular, I find that at does not 
possess half the brilliancy of the prism glass. 
As the object-glass of telescope is four times 
the size of binocular objectives, should it not 
equal the binocular in light-gathering power, 
considering that the magnification is only four 
times greater ?—Puzzled. 


(8..—SILVE STEEL. — I have been 
trying to harden some small tools, etc., made 
from %-in..and 7-in. silver steel rod as sold 
in 15-in. lengths off cards at most ironmongers, 
but with only occasional success, Have tried. 
both oil and water for quenching and various 
heats between dull red and very bright red. 
The articles have not cooled before r ng 
the liquid, of whidh I have used plenty. Will 
someone kindly say what is wrong?—W. J. S. 


19.1] — TRANSPARENT MOULDING 
MATERIAL.—Can any reader advise as to a 


material that will fulfil the following condi-| 


tions (it is wanted for making small geome- 
trical solids, such as cubes, spheres, tetrahedra, 
ollow): It. must 
he reasonably cheap, transparent, capable of 
heing moulded by an amateur, either hot or 
cold, or as a liquid which will harden. Glass 
will not do because I cannot mould it without 
special furnaces and moulds and experience. 
Must be capable of ‘being handled when 
finished; that is not too soft or friable, and 
able to stand keeping in the ordinary way in 
any ordinary room. It is required to try and 
make models of atoms with, showing the elec- 
trons inside.—P. J.C.‘ 


0.)— COMBINATORIAL ‘ANALYSIS. — 
Will someone kindly inform a student of maths. 
how to approach this branch of higher mathe- 
matics? Can anyone make clear a solution 
of the following schoolgirl problem? Ten girls 
walk out every day for a week; each one has 
three different coloured costumes—e.g., red, 
white and blue. Each individual may choose 
any one of her three costumes the first day 
(Monday); she may not wear it again on 
Tuesday or Wednesday, but the fourth day 
she is permitted to revert to one of the three 


. colours, What are the respective probabilities 


of reds, whites or blues predominating the 
group? Also what are the mathematical rules 
or laws of algebraical association in this type 


of problem? 


11.J-SALISBURY GLUE.—I have a quan- 
tity of this, given to me to be used where 
strength is important. I find it will not melt 
with the ordinary treatment. Can anyone indi- 
cate the proper way to use it ?’—Gex. 


—— >e 0 0 
ANSWERS TO CORRESPONDENTS. 


The following are the initials, etc., of letters to 
|} up to Tu Yy, 3 pm., January 17, and un- 
acknowledged elsewhere :— 
ELECTRIC—Audax—H. E. A.—A. C. J. W.—H E. C. 
—L, J; C.—T. Tamblyn Watts—J. W. H. 


H. R. S.—Yes; for small jobs; but a little out of 
date. 


P. L.—Yes; procurable of any maker of printers’ 
sundries. | 


W. F.—There is no such thing as a “ Hora Mundi.” 
2. What statement? 


P. E. M.—You will find the heights above sea level 
marked on all the Survey maps. 

W. W. V.—The sample sent is simply acetic acid 
oe ured with burnt sugar, amd very deur at 
the ‘price. 


A. G. H—Why not ask the question direct of 
Messrs. Ogilvy and Co.? See their advt. on front 
page last week. í 


Cook.—Saleratus is a carbonate of potash which con- 
tains more or less ¢arbonic acid than pearlash. It 
is more used in the United States than here. 


C. F. H.—We have no personal knowledge, but we 
have been told by eeveral well-known vocalists 
that, in thei opinion, it spoiled the voice to play 
wind instruments, 


W. G. L—It has been calculated that to grant old 
age pensions to all persons of 70 years of age 
irrespective of means would involve the country 
in an annual expenditure of £41,000,000. 

CHEEKSCHE.—A gasfitter’s pipe is too smali in the 
hole for the fame you want. With a large flame 

. and a large hole in the hlowpive you can easily 
melt 4 oz. of silver or S$ oz. of lead. 


mathematical problem.” Its earliest appearance 
will be found in Leybourn’s “ Oursus Mathemati- 
cus,” published in folio in London in 1690. | 


PEGASUS.—To polish plaster of paris, coat the 
articles with melted white wax and keep them 
before the fire till all the wax is absorbed, and, 
when dry, polish with a soft leather or brush. 


HOCKLEY HEATH.—It is not known when Freemasonry 
originated. The first Grand Lodge in England was 
established in 1717, in Ireland 1780, and in Scot- 
land 1736. See Gould's ‘ History of Freemasonry.” 


8. H. C.—You are carrying too much steam. Reduce 
the side flues to 1 ft. 9 in., and increase your 
steam space to 2 ft. 9 in. Cover the boiler with 
a 10088 course of bricks to protect it from the 
co Ss 


G. H. 0.—Oundurango was one of the many wonder- 
ful cures for cancer much boomed about fifty years 
ago (sec p. 129 of our issue of October 30, 1871). 
It, unfortunately, failed to justify the predictions 
of its discoverer l 


SEASON TickET.—The Severn tunnel is 4 miles 636 
yards in length; Totley tunnel, 3 miles 950 yards; 
Stanedge tunnel, 3 miles 60 yards; and Woodhead, 
8 miles 13 yards. These are the only railway 
tunnels in this country which are more than 
three miies long. 


SBA BORN.—I7 any child is born at sea on board a 
British vessel or a vessel canrying passengers to 
or from any English port, the commanding officer 
is required to make a minute of the particulars 
necessary to be inserted in the register touching 
such birth, and to forward a certificate of such 
minute to the Registrar-General. 


Osa:—Weil rubbing the legs with goose-grease was 
a favourite remedy with our grandmothers for 
cramp in the legs. What special virtue was in- 
herent in the goose-yrease we do not know. Pos- 
aibly tlie facilitation of friction assured the bene- 
fit, and olive oil or vaseline might be found equally 
efficacious. 


MACHINATOR.—Your device re squaring the circle is 
ingenious, but futile. The wedges forming the 
circle, being necessarily curved at the ends, cannot 
be arranged‘ into a rectangular figure without a 
doss of miaterilal. A similar attempt was made as 
long ago as in our, issue of June 17, 1870, on p. 
. 800-301, and exhaustively discussed in several suc- 
cecding ‘issues, ' 

J. CoRLETT.—-We have never seen one of the chucks 
you describe, but we bave little doubt but that 
the three pins or catches in the centre are forced 
out by a spring on the unscrewing the half 
of the chuck, and thus admitting the piece of 
iron, which, on being rescrewed, forces the catches 
by the nollow of the centre of the said half being 
formed in. the shape of a cone. 


Scot.—In the past seventy years there has been a 


fall in the population of the’ six Highland coun- 


ties of about 70,000. During the past ten years 
there has been a fall of about 16.000. ‘At the last 
census the number of peonle in Scotland who 
spoke Gaelic only was 10.314. Im 1891 6 per cent. 
of the population were able to spenk Gaelic, and 
this year there were only 3 per cent. | 


G. R. A.—The true sardine, Clupea Sardina, is, or 
was, caught off the coasts of Provence, in the 
Mediterranean, Wee have not tasted any real sar- 
dines for a long time, and entrats and other sub- 
stitutes lack their delicate flavour. Possibly it 
might be possible to treat roach, dace, etc., in 
the same wav, but, to our taste. the insividity 
of all river fish, excent, of course, trout, md their 
muddy flavour, would not attract buyers. 


TERMS OF SUBSCRIPTION. 


PAYABLE IN ADVANOB. 


@s. 10d. for Three Months, 7s. 7d. for Six Months 
and 15a. 2d. for Twelve Months, post free to . any 
part of the United Kingdom. For the United 
States, 17s. or 4dol. 1650. gold; to France or 
Belgium, 17s.. or 28f. 80c.: to India. New Zealand, the 
Oape, the West Indies, Nova Scotia, Natal, or any part 
of ths Australian Colonies, 178. Monthly parte can be 
vent at subscribers’ option. Mr. Bdward Pennock, #609 
Woodland Avenue. Philadelphia, P., U.S.A., will receive 


vubscriptions for the United States at &dol. 150., pay- 
able in advance, for direct transmission from this office 


The subscription rates to Oanada are:—Weekly num. 
bers: 122 months, 17s., equal €dol. 15c.; 6 months 
Be. 6d.. equal Sdol. 70. Monthly parts: 12 months 
lés. 6d., equal Sdol. 630 Payable in advance. \ 


4 limited number of the following bound volumes are 
still in stock, price 7s.. post free Se. in the U.K. or 
Gs. 4d. abrosd:—Vols. LX.. LXVI.. LXXII.. LXXIV. 
LXXV.. LXXVI.. LXXVII. LXXVIII.. LXXX., LIXZI. 
LXXXII. LXXXIII. LXXXIV., LXXXV., OII.. OVI.. 
OVIL.. OVIII.., OIX.. OX.. CXI. CXII., and OXITI. 


AU) the other bound volumes are out of print. Sub- 
coribers would do well to order volumes as soon as 
possible after the publication of(each halfyearly volume 
m January and July, as only a limited number are 
bound up, and these soon run out of print. Moat of 
ur issues can de had singly through any bookeeller or 
cewsagent, or from the office, price 3d., or post free 
td. Cloth cases for binding TEB ENGLISH MECHANIC. 


price 3s.. post free 8s. 9d. 


ADVERTISEMENT CHARGES. 


Phe charge for Advertisements in the columne headed 


For Exchange, for Sale, Wanted, Addresses,. 
Situations. 


ls ONB SHILLING for the first SIXTEEN WORDS and 

64. for every succeeding Eight Words—which must be 

prepaid. No advertisement will be inserted for less tham 
ONE SHILLING. 


amg address is included as part of the Advertisement. 
and charged for. No Displayed Advertisements can appear 
in above columns. 


ORDINARY ADVERTISEMENTS (NOT DIBFLATSD): 
ë. s 


Thirty worda .. a s. oF. o 323G 
Every Additional Might Words æ. 06l 


Front Page, Five Shillings for the first 40 words; after- 
wards, 6d. per line. Displayed Advertisements on Fron’ 
Page, 10s. Gd. per inch. Paragraph Advertisements, One 
Shilling per line. No Front Page or Paragraph Adver-. 
tisement inserted for leas than Five Shillings. z 

Rates for Displayed Advertisements on application to- 
the Publisher, . 

All Advertisements must be prepaid, and in cases where- 
the amount sent exceeds One Shilling, the Publisher 
would be grateful if a P.O. could be sent, and not stamps. 
Stamps, however—preferably halfpenny stampa—may be- 
sent where it is inconvenient to obtain P.O.’s. 


Advertisements must reach the Office py- 
3 p.m. on Tuesday to secure insertion in the- 
following Friday's number. 


All Cheques and Post Office Orders to be made payadle 


to THB STRAND NEWSPAPER COMPANY, LIMITĖD, and sib. 


communications respecting Advertisements should be disa- 
tinotly addressed to , 


THE PUBLISHER, 
THE *' ENGLISH MEOHANIO,™ 
EFFINGHAM HOUSE, ARUNDEL STREBT;. 


. STRAND. LONDON. W.0° 
a 


For Exchange. 


The Reputation Firm Exchange or Buy Any- 
thing Optical. Write or call._—BroaDguRs?, OLARE~- 
BON, AND Co., 63, Farringdon Road, E.C. 


Clarkson’s, 338, High Holborn. Second-banvd! 


Optical Mart. Make, Buy Sell, Exchange Hirst-- 
clase Optical Instrumente. ? i 
Witts, 


Opticians, 3, Buckingham Palace 


Roan, 8.W.1, Buy, Sell, and Exchange Optica! In- . 


struments. Particulars on application. 


For Sale. 


Reflecting Telesoopes, Mirrors, Silverea by 
uew method. More light and durability.—G:. 
OALYVER, Manse, Walpole, Halesworth. 


Baker's September Second-hand List cohtains 
about 2,500 Optical, Scientific, and Photdgraphie- 
Instruments.—244, High Holborn, London. 


64-Page Book about Herbs and How to Use. 
Them, 2d.—TRIMNELL, The Herbalist, 144, Richmond: 
Road, Cardiff. ; 


Milling Attachments, with Vices for Lathes.— . 
Tue WHESLER MANUPACTURING Co., Lp.; Trench 
Crossing, Wellington, Salen. 


Tonised Tablets cure rheumatism, neuritis, . 
neuralgfa, neurasthenia, gout, prevent glandular ex . 
largemente, induration of the arteries. 


Tonised Tablets increase functional activity, 
physical fitness, power of concentration, immunity 
from disease. 


Ionised Tablets are natural remedies free from 
secondary action. 3s. 6d., 8s. 6d., 12s. 6d.—LABORA- 
TORY, 62, Newport Street, Bolton. , 


Telescopes, equatorial adjustments, silvering, 
figuring mirrora, 2nd ed., cloth, 8vo., £a, 6d.—BaANES, 
62, Newport Street, Bolton. 


Microscopes, Acoessories, and Splendia . 


SLIDES for Sale.—CLARK® AND Page, 28, Thavies Inn, | 


Holborn Circus, E.C.1. 


Books}! Technical, Scientific, all subjecte. — 
1,000,000 in stock. Second-hand and new; lowest 
ptices; approval. Oatalogue 401 free.—Below. 


Books Bought. Best prices given.—FOYLzS, 
121-125, Oharing Cross Road, London. 


Mioroscopes, Objectives, Eyepieces, Magni- 
fers, Dissecting Apparatus, all Accessories, Tele- 
scopes, Refractors and Reflectors, Diagonal Planes, 
everything Optical. Cash or easy payments. Low 
prices—HOWARD BROS., 53, Graham Road, Hackney, 
London, E.8. 


Armstrong Accumulators.—Electrical epeciali- 
ties. Genuine goods. Catalogue 6d. Saves pounds. 
EA rubbish at ARMSTRONGS, Manufacturers, Twick- 
enham 


4s. Earns £3 Weekly.—Side-line, sells iteelf. 
Sample, Is. (refunded).—GLEAVES, 11/67, Mawbey 
Street, London, S.W.8. : 

Mineral Specimens, 
kinds and prices. 
Address below. ` 


British and Foreign, ali 
Send stamp for free catalogue.— 


When writing, please tel! them that 
you saw it in the ENGLISH MECHANIC 


Lantern Microscope, by Watson, fits O.G. 
tube of lantern, racks to condenser and objec- 
tive, spring stage, iris, complete with one objec- 
tive, £4 17s. 6d. 

Zeiss Microscope, stand IV.a inclinable’ 
model, rack and pinion and micrometer screw 
fine focussing, rack and pinion substage with 
rack . oblique movement and centring adjust- 
ment, Abbe condenser and iris, double nosepiece 
2 eyepieces, objectives 3-in., 3-in., and 1-12-in., 
oil immersion and mahogany case, £29 10s. 

Leitz Microscope, stand IV.. coarse and 
fine focussing, 2 oculars, objectives Nos. @-in., 
4-i2., and case, as brand new, £11 5s. 

Edinburgh Pattern Microscope, inclinable 
stand, rack and pinion coarse and micrometer 
screw focussing, rack and pinion substage, Abbe 
condenser and iris, double nosepiece, 2 eyepieces, 
objectives Zeiss 3-in. and Leitz }-in,, and case, 
£18 7 l 


3-in. Cuthbert Reflecting Telescope, star 
finder, focussing, 2 specula, sun-glass, and efe- 
piece, mounted on table stand, £3. 

Davies Astro. Telescope, 23-in. O.G., star 
finder, rack focussing, 5 astro. eyepieces, 
mounted on mahogany garden stand, with top 
giving universal motions, complete with case, 
£14 158 

Krauss Prismatic Telescope, 3-in. O.G., 
sunshade, revolving eyepiece, magnifications, 
15x, ey and 30x, complete, ash stand adjust- 
able height, top. giving universal motions, and. 
leather carrying case, £30. - l ; 

Micro. Objectives.—l-l1-in. Gilmer Objec- 
tive, good order, £4 7s. 6d.; Leitz 3-in. No. 7 
Objective, £2 149.; }-in. Zeiss No. 1 Immersion, 
objective correction collar, £4; }-in. Powell and 
Lealand correction collar, £3 3s.; 3-in. Gilmer 
Objective, £3 7s. 6d.; 3 mm. }in. Beck A Ob- 
jective, good order, £2 17s. 6d.; 4 mm. Watson 
Holos Objective, N.Ap. 0.96 for 250 mm. tube, 
£5 10s.; 2-in. Swift Objective, £2; tim. Objec- 
tive correction collar, £2 2s.; }-in. Watson 
Panachromatic, N.Ap. 0.74, as new, £2 19s. 6d.; 
1-6-in. Objective correction collar, £2 3s. 6d.; 
j-5-in. Smith and Beck correction collar, £2; 
1-5-in. No. 5 Reichert, new condition, £2 7s. 6d.; 
i-im. Collins Objective, £1 12s. 6d. l 
; Ross 3-draw Portable Telesoope, leather- 
covered body, oxidised tubes, sunshade, 2}-in. 
‘@ O.G., complete, leather case, £6 6s. 


*Phone, 
CITY 6981. 


, Geological Specimens, Rocks and Fossils, all 
prices.— RICHARDS’ SHOW Rooms, 48, Sydney Street, 
Fulham Road, London. , 


$ N 
Ghost Micrometer (for microscopic use), designed 
by Prof. H. H. Dixon, F.R.S. Post free, with instruc- 
tions, 48. 9d.—MASON, Optician, 
Dublin. 
Metre Scales, mm. readings, mounted on maho- 


:gany, ls. 6d. each; }-metre, 18., post free.—6, Bishop 


Street, Stockton-on-Tees. 


Unmounted Microscopic Objects.—Wonderful 
sets, Freshwater Alge, Micro. Fungi, Vegetable 
‘Hairs, Animal Hairs, Marine Zoology, Pond Life, 
etc., 1s. 6d. each.—SuaGeTT, 16, Williamson Lane, 
Droylsden. l 


Mine Exploders.—This offer cannot be repeated. 
Money returned if not satisfied. The box is worth 
‘the money. The dynamo is worth £5. Call any time 
and inspect them and bring some money, or you 
‘will be sorry. At 17s. 6d. they are a gift. Dynamos 
‘will generate about 150 watts.—CADNEY BROS., Alpha 


- Soientifie Appliances.—}]] and 29, Sicilian Avenue 
London, W C.1, for Electrical, Magnetic, Optical, and 
- Bbatic Materials. 
Lenses, Prisms, Magnifiers, Condensers, and 
‘Optical Sundries, Thermometers, aud Drawing Instru 
mente.—As above 
Morse Keys and High-Note Buzzers. Ow 
"famous Signalling Box for Learners.—As above. 


Galvanometers, Rheostats, new and second-hand 
instrumenta, Wimshurst machines. 


Experimental Materials and odd parts for ever: 
-ome. Fifty years’ experience. Write for information 
‘Our special new illustrated catalogue, 6d., poet free 
Scientific Appliances.—As above. 


The “ Gem ” Turkish Bath Cabinet.—Cleanses 
and invigorates; cures diseases without nauseous 
drugs. Cheap, convenient, efficient. A powerful 
preventive of diseases. Should be in every home in 
-the land. 

The Editor of “English Meohanio’"’ says :— 
“We strongly recommend readers suffering from 
rheumatism, pneumonia, neuralgia, liver trouble, 
skin disease, dyspepsia, insomnia, to get one of the 
Gem Bath Cabinets They will never regret the 
small outlay, and will thank us many times for our 
edvice.” 

Gem H. Supplies Co., Ltd., 67, Southwark 
Street, London, S.E. Booklet, 100 pages, post free 
Mention “ E.M.” 

Microscopic Slides, 25. 6d. dozen; two samples, 
4d. Unmounted Objects, 3d. dozen.—LINTIN, 86, 
‘Freedom Road, Sheffield. 


Slide Rest, Compound, new, for sale, suitable 
‘for 4-in. or Sin lathe—A. B., 16, Willes Road, 
N.W.5. 


5, Dame Street, 
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City Sale & Exchange 


}-pl. Adams Twin Lens Camera, fitted 
Cooke series III. f/6.5 anastigmat, T.-P. time 
and instantaneous shutter, changing box for 12 
plates, £6 5s. 

i-pl. Miral Reflex Camera, rack focussing, 
rising front, reversing back, Aldis f/6 anastig- 
mat, time and instantaneous shutter, 1-1é6th sec. 
va oe sec. and time, 3 double slides.and case, 

Negretti and Zambra Re-made Tourist 
TELESCOPE, 2}-in. O.G., body covered brown 
leather, 3-draw oxidised tubes, , com- 
plete, sling, caps and strap, brand new condi- 

' tion,-£6 6s, 

7-in. Heath Sextant, bell pattern, Mark 
III., Class A Kew certificate, silver arc and 
vernier, reading to 10 seconds, 4 eyepieces, sun- 
glasses, all complete in solid walnut case, in 
brand new condition, £14 14s. 


GENUINE BARGAINS 


in SECOND-HAND APPARATUS. 
STATE YOUR WANTS. 
WE CAN SUPPLY AT THE 


RIGHT PRICE. 


5 x 4 Adams Reflex Camera, double exten- 
sion, rising front, reversing back, focal-plane 
shu 3 h sec. to 1-1,000th sec. and time, 
3 double slides (no lens), £6 179. 6d. 

Pr. 12x Goerz Trieder Prism Binooulars, 
central screw and eyepiece focussing, screw in- 
react adjustment, complete, leather case, 

Pr. 8x Carl Zeiss Prism Binoculars, 
Tourist model, 24 mm. 0.G., bending bar, eye- 
piece focussing, solid brown or black leather 
case, in new condition, £8 5s. 

Hughes Barograph Self-recording Baro- 
METER, 6-chamber aneroid, best make, fitted 
8-day clock, finest movement, in cylindrical 
drum, which carries chart showi week’s re- 
cord, ebonised Wood and bevell plate-ghass 
case, with drawer for holding charts, used and 


| unused, in fine order, £6 12s. 6d 


90-94, FLEET STREET, E.C.4. 


D. J. Smith and Co., Ltd.—Below. 
- Have You Seen the “ Hamilton” Light Car? 
An ideal car at a moderate price. Hood, screen, de- 
tachable wheels, dynamo lighting, ready for ser 
vice. Price £215.—Apply for particulars to the 
makers, D. J. SMITH AND CO., LTD. , 
10 H.P. Stanley Steam Car, Coupé, price £120. 
16 H.P. White Steam Four-seater, paraffin fuel 
80 


Spare Parts Made for any Car at reasonabh 
prices. l l 

Roomy Van Body, price £10. 

20 H.P. White Steam Car, excellent order, £60. 

White Spare Parts, new and second-hand; large 
tock, gieap. - 

2 H.P. White Steam Chassis, suitable for van 
paraffin fuel, £40 

16 H.P. White Steam Chassis, 

50. 
gt H.P. Stanley Four-seater, price £65. 


parafin fuea. 


8 cwt. B.M.G. Seabrook Van, electric lighting 
0 


and starting, ready for service, £160. 
Two Eissmann 4-cylinder Magnetos, £4 each 
Hand-operated mechanical Warning Signals. 
Wack and brass finish, 21s. each. 
One-ton Napier Van, solid rear tires, £90. 
8 cwt. Darracq Van, ready for service, £120. 
4 H.P. Douglas Motor-oyole Combination, full) 
equipped and firet-class order, £90. 
4j-iIn, Sorew-coutting Lathe, in first-class condi 
tion; change wheel, chuck, and countershaft; £23. 
15 H.P. Humber Landaulette, suit private hire 
9r eteyon work, recently overhauled and repainted, 
6 H.P. Water-cooled Light Car, two-seater. 
ready for purchaser to drive away, £40. 
40 H.P. Serpollet Chassis, £30. 
i6 H.P, Peugeot Landaulette; suit private hire 
or station work; good condition; £125. _ 
gio O Uoer ZU4 genuine Bosch Magneto, new, 
12 


$15 x 105 Goodrich Safety Covers, cheap, new. 

Several Sets 2- and 3-throw Power Pumps, 
with guno-metal barrels; throw from 1,200 to 5,000 
galls. per hour; 1 Vertical 2-cylinder Steam Engine: 
1 Vertical High-speed Steam Engine; several Cap. 
stan Lathes; for Sale, cheap.—Apply for full par. 
ticulars and prices. l 

The Hamilton Light Car. Fifty miles to the 
gallon. Tax £9. Easy to drive, economical to run 
Smart appearance. Forty miles per hour if desired | 

Parafin Incandescent Mantle Lamps for table 
or hanging. Perfect light. Easy to keep in order.— 
Write for particulars and prices. š 

D. J. Smith and Co., Ltd., 68, Compton Street 
Goswell Road, London, B.C.; also at Compton Works. 
Wickford, Besexr.— Aibove. 


time shutter, 4 slides, a bargain, 


Powerful 1-Draw Look-out Telescope, sun- 
shade, £1 15s. 

Vest Pocket Kodak Camera, achro, lens, 
speeded inst. and time shutter, iris diaphragm, 
complete, leather case, 25s. 

Goerz Table Aneroid, on pedestal foot, 
24-in. diameter dial, setting hand, black enamel 
finish, £8 10s. 

3-pl. Cameo Folding Pooket Camera, re- 
versing finder, achro. lens, speeded Aaa and 

S. 

Brooks Naval Cadet’s Telescope, leather- 
covered, 13-in. O.G., 50s. ° 

Dallmeyer Portable Telescope, 3-draw, 
2-in, 0.G., pancratic eyepiece, magnifications 

Hughes Binocular Microscope, 
stand, Pig Pay pinion, os = on apa! 
screw Rne focussing, rack and pinion inter- 

adjustment, ag i 


20x to 35x, £4 17s, 6d.; a ba 


Box Stereoscope, . 
taxiphote pattern, solid mahogany, best quality 
hi ou sae: gona, k eomato 
quick-c u OXes view 
each, £12 10e. f S = 
45 x 107 Richards Taxiphote, waxed wal- 
nut, best lenses, mterocular adjustment, with 
prem for titles, 12 ambroine storage boxes for 


each, complete with traya in cabi 
£16 178. ed. P Ái aA 
45 x 107 Richards Stereo. Glyphoscope 


AND STERROSCOPE combined, b i ; 
lenses, 6 slides and case, oe ee oe 

Leitz Microscope, imolinable horseshoe stand 
focussing, focussing fine 
adjustment, spiral t sub- 
pi Sa A Dbe Fondene and pe double nosepiece, 

"P; e, = e e J eces, 9 hal 

tin, and case, 212 be a a i 

ł}-pl. Lizar’s Folding Hana Camera, risin? 
front, rack focussing, no lens, and 2 double 


slides, 425 
3-Draw Pooket Telescope, -im ©. 
morocco leather-covered, brand se sitas 


for presents, 25s. 6d 


Beginner’s Microscope, all-brass stand, rack 


and pinion fooussi epi jecti 
case, 299, d, S» eyepiece, 2 objectives, 


WIRES: “FILMS, 
ELEET, LONDON.” 


Microscopical Slides.—Highest quality. 


From 

50 for £1 to 3s. 6d. each. Twenty-four aces list free, 
Below. i 

Radium Slide.—Perpetually scintillating. Won- 


derful and fascinating. Price un ecedented. 2s. 9d. 
—GRAY, 40, Grange Road, Lewes. 


S. Holmes and Co. are an old-established firm. 
We advertised lathes in the “ E.M.” over twenty 
years ago. We have made and sold over 18,550 
lathes. We have something to offer you.—Below. 


Build Your Own Lathe. We supply complete 
sets of machine castings to complete up-to-date 
first-class eliding, boring, and screwcutting lathes 
in two sizes, as follows :—3}-in. centres by 3 ft. bed 
ane sh centres 4 ft. bed, either bench or treadle. 
—Below. 


Owing to the Great Stagnation jim the hes 
machine tool trade, we 


are slaughtering the prices 
of the above lathes, both complete or in parts. 
Better send 2d. stamp for booklets W X Y Z.—S. 
HOLMES AND CO., Engineers, Bradford. 


Newtonian Reflecting Telescopes.—_See Mr. 
Merlin’s report in “ E.M.” of last week. Why use 
a refractor? Get the true colours and ice definition 
from one of our 62-in., costing £27 10s.; Shin., 
£45 10s. But don’t buy unless the mirror and fiat 
will pass the test of National Physical Laboratory. 
We guarantee you ours will.—IRVING. 


Newtonian Telescopes.—Our customers are 
F.R.A.S. They write: “ The refractor is not in the 
same street as your splendid 6}-in. Newtonian.” We 
have supplied all over the world.—IRVING, 135, High 
Street, Teddington. 


Binocular Microscope, by Armstrong, mechani- 
cal stage, 5 objectives, 8 eyepieces, stand condeneer, 
mahogany case, bargain, £6 10s. Paraboloid, 12s.— 
10, Dalberg Road, Brixton, S.W.2. 

Work Two Hours Daily at Home (copyright). 
Several pounds weekly easily earned. No agencies: 
or canvassing. Permanent employment, suitable for 
all_—Apply for printed particulars by sealed letter, 
enclosing penny stamped addressed envelope, ALBERT 
FEATHER (F.M Department), White Abbey Road, 
Bradford, Yorkshire. 


Publications of B.A. Association —Complete 
set to date, ‘* Journal,” 28 vols., bound in half-calf, 
5 vols. unbound; “ Memoirs,” 18 vols., bound four- 
covers, 5 vols. unbound; “Indian Eclipse, 1898": 
** Total Solar Eclipse, 1900”; “ Total Solar Eclipse, 
1905’: General Index, vols. 1-18 “Journal,” as 
new. Specimen vol. could be sent.—W. MILNE, Tar- 


land, Aberdeenshire. 


¥Free-~Pocket Rubber Stamp of your name and 
address} also \particuiars>of moneymaking spare- 
re ‘work.—Ageney Dept:, RICHFORD's, Snow Hw, 
London. l 


Jan. 27; 1922. 
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ASTRONOMICAL NOTES FOR 
FEBRUARY, 1922. 


: The Sun. 
4 | At Greenwich Mean Noon. | ———— 
>| i 
-$ Souths 
a at | Right 
ol Greenwich. | Ascen- Declina- Bidereal 
ae | gion, | tion. | Time. 
a | | 
A aes 
h, m.s. p.mn.|n. Wey kt b. m. s8. 
12 13 41.1 |20 57 19/17 14 10 S| 20 43 38.2 
12 14 12.8 |21 17 34.15 45 53,,| 21 321.0 
|12 14 23.9 |21 37 28|14 10 52 ,„ | 2123 38 
1214156 (2157 2/1830 0 ,, | 2142 46.6 
1213 498 |2216 19/10 44 5,,| 22 229.3 
‘961213 8.1 |223520 8540 , | 222212.1 
1212122 '2254 7/7 037 ,, | 2241548 


| | 
The excess above 12 hours of the time 
‘in the second column is called the 
Equation of Time, and is the amount to 
-be added to the time shown by a sundial 
to find the corresponding time by a clock 
‘which is keeping local Mean Time. 


eb. 1...Sun rises (Greenwich)... Th. 41m 
sets = .. 4h. 46m. 

' 28...Sun rises š 6h. 5lm. 
sets ii .. Oh. 36m. 


Elements for pr Positions on 
e Sun. 
| | 
Heliographio Position of — 
Day |. Position | Oentre of Digo. 


Angle of |___. 


Mnth. s = i 
Noon [O02 SAxis. Latitude. | Longitude. 
S K ff 
1 (awi 6 ‘5s. | 133 3 
6 |1411, |, 6 2 „ | 67 44 
11 6 3,, B 41, ! 1 55 
le | 1747, : 6 54,, | 296 4 
91 1/1922,,: 7 4,, : 230 13 
26 | 20.48,, | 7 1l „ ; 164 22 
3-4} 225, 714, , 98 31 
The Moon. 
First Quarter .. Feb. 5.. 4h. 52.53m. a.m. 
‘Full Moon .... , 12.. 1h. 17.5m.am. 
Last Quarter .. » 18.. 6h.18 1m. p.m. 
New Moon .... ,, 26.. 6h. 47.7m. p.m. 


The Moon will be in Perigee at 11 
-o'clock in the morning of February 12, and 
in Apogee at 3 o'clock ‘in the afternoon of 
February 26. The distances between the 
-centres of Earth and Moon will be 
about 221,750 and 252,700 miles at these 
times respectively. Since Perigee and 
Apogee happen when the Moon is not far 
from syzygy, these distances are rather 
-extreme in both cases. 

The Greatest Declination of the Moon 
will be 18° 25’ N. in the morning of the 8th 
.and 18° 21’ S. about midnight of the 20th. 

The Mean Longitude of the Moon’s 
Ascending Node will be 192° on February 1, 
“and 191° on February 20. 


| Souths | Longitude | 


wm ei Min . 
3% ‘as dl at of _ Libration 
moio 0| Green- | Terminator | (midnight). 
‘Aa ASA! wich. at Transit. | 
— — 
|h. m. | | 
i Days: 0...) ? p. bee 
1. 4.5 | 3 23.4 /35.6 W. R. |4.4 E05 S. 
6 9.5) 716.5 27.2 E. R. 80 B.!5.7N. 
11 14.5 |*0 6.7 90.3 E, R. |L.0 E 15.0 N. 
N a.m. 
16 19.5 | 3 48,5 |39.3 W. S. 16.8 whe S. 
21 | 24.5 | 8 6.9 23.8 E. S. 5.7 W.6.7 S. 
26 | 29.5 |11 572)  — [0.4 E55 S. 
"Mar. | p.m. 
3| 4.7 | 3.33.2 31.0 W. R. [6.7 Baa N. 


* After midnight of the 11th. 


Tred star Antares. 


The Moon will be in Conjunction with 


©., | Greenwich The Planet 
B Dg M will be 
| AS Time, | 
| h. m. E 
Neptune...... | 11 | 230 pm. 4 28 N. 
Saturn ...... 15 138 am. 2 55 ,, 
Jupiter ...... 15 :7 36 pam. 0 42 ,, 
Mars ........ 18 | 6 28 ,, 2 59 8. 
Mercury......: 25 |1 2 a.m. | 1 46 ,, 
Uranus ...... | 27 1140 ,, 5 27 ,, 
Venus........ | 27 |755 ,, | 3 57 ,, 
l | 
The figures in the last column are 


the distances between the centres of 
the Moon and Planet as they would be 
seen from the centre of the Earth; they 
require, in general, a correction for parallax 
to apply to any particular place on the 
Earth’s surface. The Moon is lowered in 
the sky by parallax by about a degree when 
near the boaon: and by half that amount 
when at altitude 60°. 


| The Planets. 

The diagram below, whioh shows the 
movements of the Planets in their orbits 
during February, is similar to those given 
in previous months. The four inner orbits 
are drawn to scale, and to visualise the 
others in due proportion it is to be 


remembered that the mean distances from 
the Sun of the outer planets are: 
Jupiter, 5.2; Saturn, 9.5; Uranus, 19.2; 
and Neptune, 30.1, the mean distance 
of the Earth being taken as unity. - 

Jupiter and Saturn are coming into the 
evening sky and rise two or three hours 
before midnight throughout February. 
Saturn is iw the preceding part of Virgo, 
near y of that constellation, whilst Jupiter 
is in the following part of the same 
configuration to the west of Spica. 
Saturn was at a stationary point in middle 
of January; Jupiter will be similarly 
placed on February 3, so that both 
planets will retrograde during the month.. 
Mars is further to the East and moves 
direct in the constellation Libra, passing 
into Scorpius in the last week of the month, 
when it will be about 8 degrees from the 
It will make a close 
approach to the double star g Scorpii 
on the 22nd. The angular measure of 
the polar diameter of Jupiter increases 
from 36".7 to 39.6 and its brightness from 
magnitude — 1.7 to —1.9. Saturn increases 
in brightness from magnitude + 0.9 to 
+ 0.7, the angular measure of the breadth 
of the ring decreasing from 4.8 to 4".5. 
Because of the inclination of the satellites’ 
orbits to the line of sight, which is now 
appreciable, there are now no Eclipses 
of Titan, but those of Rhea, Dione and 
Tethys, taken from the “Observer's 
Handbook,” are given. Mars is increasing 
in brightness somewhat rapidly, its magni- 
tude on February 1 being + 1.1, and + 0.7. 
on February 28. This planet will be fairly 
bright at the coming Opposition, which will 


be in June next, but it is low in the sky 
during the apparition, as are the other 
outer planets in some degree. 

Uranus, in the constellation Aquarius, 
will be in conjunction with the Sun on the 
last day of the month, so that it is now not 
to be observed. Neptune, being in Opposi- 
tion. in the constellation Cancer on the 3rd, 
is above the horizon throughout the night. 
Its position on February 1 is given by R.A. 
9h. 8m. 41s., Dec. 16° 33'.0 N.; and on Feb- 
ruary 28 R.A., 9h. 5m. 45s., Dec. 16°46'.1 N., 
being slightly preceding and about a degree 
and a half north of 7! and r? Cancri. 


Mercury, 

which was -at Greatest Elongation on 
January 29, will not set until about one and 
a half hours after the Sun in the first week 
of the month, and may possibly be seen in 
the W.S.W. It will be in Inferior Conjunc- 
tion on the 14th, and is therefore a Morning 
Star at the end of the month, but rises only 
about an hour before the Sun on the 28th. 


wt 5 | l 
og Right | Declina- Souths | gots 
a qe tion. Greenwich | 2-™: 
| ' 
! 
hm | A b. m | h.m. 
1] 22 6.6 |10 41.0 S.! 1 22.8p.m.! 6 32 
6| 22 94 |8561, 11 58,, | 620 
11 | 21 56.3 | 8 57.0 ,, 12 33.1 ,, 5 49 
16 | 21 34.8 110 29.3 ,, |L1 52.0a,.m.| 4 59 
2L | 2117.5 |12 28.2 ,, }11 15.2 ,, 413 
26 | 2111.6 (14 0.3,, j10 49.5 ,, 5 39 
3 | 2116.5 (14 47.3 ,, |10 54.8 ,, 3 21 


. Venus 

will be in Superior Conjunction on Feb- 
ruary 9, and therefore. rises and sets 
practically at the same time as the Sun 
throughout the month. The angular measure 
of its diameter is 9'.8 and the Horizontal 
Parallax of the planet 5".13. At conjunction 
the planet will be abeut a degree south of 
the South limb of the Sun. 


S| Right | Declina- | Souths | gets 
a $ Ascension.| tion. Greenwich. p.m. 
| h. m. lo j h. m. h.m. 

1 | 20 56.2 ‘18 31.0 8.12 7.4p.m | 4 31 
6 ' 21 21.5 16 47.2 ,,11213.1 „ | 447 
1l 21 41.4 '15 15.6 ,, 12 18.3 ,,/ 5 3 
16 | 22 5.8 113 11.8 „|12 23.0 „ | 519 
21 ' 2229.8 '10 59.0 ,„jl2 27.2 „ | 536 
26 | 22 53.3 | 8 38.9 ,, |22 3l.l „ | 5 52 
3; 23 16.6 | 6 13.2 ,, 12 34.6 ,, | 6 8 
Mars Rises, 

| &.m 

h. m | j h. m. h. m, 

1 | 15 15.0 | 16 50.3S.| 6 32.2a.m| 1 58 
6 | 15258 , 17 33.3,,|.6 23.4,, | 153 
11 | 15 36.5 | 18 13.5,,|6144 „ | 148 
16 | 15 47.1 18 509,,/6 53, | 142 
21 | 15 57.6 | 19 25.6,,| 5 56.1',, | 1 37 
26 | 16 7.8 |19 57.6,|5 46.6, | 1 31 
3 Í 16 17.8 | 20 26.8 „| 536.9, | 1 26 
Jupiter. Riseg 

M, 

hmi, , In. m. ay 

1/ 13 11.9 | 6 4.88, 4 29.5a.m.] 10 53 
6! 1311.9! 6 3.4, | 4 98 „ | 10 33 
11 | 13116 | 6 0.2,,; 349.9 ,, | 10 43 
16} 13 11.0 į 555.3, |3296 ,, 9 52 
21 | 13 10.1 | 5 48.7„|3 9.1 ,, 9 31 
26.13 9.0 5 40.4 „| 2 483 ,, 9 10 
5 | 13 7.6 | 530.7,,| 227.2 | 848 
Saturn Riseg 

p.m. 

h. m. POE b. m. h. m. 

1 | 12 31.1 | 0 39.58.) 3 48.8a.m.| 9 46 
6| 12306 | 0 34.7,,' 328.7 „ | 925 
11 ! 12 29.9 | 0 29.9,| 3 83 e | 9 4 
15 | 12 29.1 | 0225,,2479, | 8 43 
21 | 12 282 | 015.2. | 2273. | 8 21 
26 | 1227.1 | 0 738.2 65, / 8 0 
3| 12 25.9 | 0 1.2N. 1 45.7 ,, | 7 39 
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Longitude of Central Meridián of Jupiter | wich. Tr , Oc., and Ec. are abbreviations for 


at 10 o’clock p.m. 


| 
Day| I II, (Day; I II. 
Sah PESE CSEE 
o ° Q Q 
2| 186.1 | 206.3 | 16| 237.9 | 151.2 
4| 142.0 | 147.0 | 18 ' 193.9 | 92.0 
6! 98.0 | 87.7 || 20| 149.9 | 32.7 
8| 53.9 | 28.4 |22! 105.9 | 333.5 
10| 9:9 | 329.2 |24| 61.9 | 274.2 
12 | 325.9 | 269.8 || 26| 18.0 | 215.0 
14 | 281.9 | 210.5 | 28 | 334.0 | 155.8 


—— 


The two columns refer respectively to the 
two systems of longitude used for Jupiter’s 
surface markings. System ‘I. (period 9h. 
50m. 30s.) applies to the Equatorial region. 
System II. (period 9h. 55m. 40.6s.) to the 
Temperate Zones. Thechange of longitude 
of the C.M. in one hour is 36°.58 and 36°.26 
in the two systems respectively. The 
-changes in one day are 720° + 157°.90 and 
720°: -+ 150°.24. 


Jupiter’s Satellites. 


oo ee o|] ,.: 

Day and | = 5 5 | Day and | = | £ z 

Time 2 a8 Time 213 3 

r mg AIM g 

d. h. m. \ d. h. m. 
1 3 24m| Ir. I 16 3 54m} IliTr. I 
5 34m] ITre. E 5 39m] IIl Tr. E 
2 135m| IITr. E 6 2lm] Ole. E 
2 50m!) IlOc. R 6 26m} lOc. R 
3 0 2m! Ute. El|17 128m} Nt. I 
6 5 37m IIIEc. D 3 39m} ltr E 
7 433m! IIEc. Dj 18 0 55m] lOc. R 
6 55m| IEc. D 058m} Iloc. R 
$8 513m) ltr. 1/23 510m| IiEc. D 
9 0 8m! IIITr. I 6 l4m| IITe. I 
i 1 24m! I/Ec. Dj 24 316m) Iitr. I 
1 31m) Iljtr. 1 5 26m ITr. E 
2 4m| ILITr. E 11 4 eļ yi|Be, D 
3 59m| Ilir. E 11 38 e| JiBc. D 
4 38m!) IlOc. R| 25 239m| 1/0c. R 
11 40 e ITee 1 3 2lm| 71/0c. R 
10 1 5lm| ljTr. B 11 553 4 JTr. B 
16 3 17m| I1/Bc. Di 26 10 55 e| II1[0c. R 
] 


3 45m ul ga 


—— 


This list gives the phenomena that will be 


visible from the neighbourhood of Green-! + if East. 


Greenwich Mean Time of Occultation of Fixed Stars by the Moon as seen at Greenwich. 


Transit, Occultation. and Eclipse of the 
satellite named in the second column. l., 
E., D. and R. indicate, respectively, Ingress. 
Egress, Disappearance and Re-appearance. 


‘The Eclipses take place on the west or pre- 


ceding side. 


Mean Time of Transit at Greenwich 
of Twenty-five Fixed Stars on the 
rey the of February 1 and March 3, 

22. 


Time of Transit 
Star. |Mag.| R.A.| Deo. a 

| Feb. 1 a 

a 

b. m'o a n. m. B. |B 
Algol | Var. | 3 3/40 39 N.| 6 18 26.1/28.2 
Alcyone ..| 3.0 | 3 42/253 52 N.| 658 4.9) 7.2 
Aldebaran.| 1.1 | 4 31/16 21 N.| 7 46 33.0135 3 
« Aurige..| 2.9 | 4 51/53 SN.) 8 6 58.1. 0.4 
Rigel ....| 0.3 | 5 10! 8 18 S.| 8 25 47,3'49.6 
Capella ..| 0.2 | 5 10/45 55 N.| 8 25 56.2158.3 
B Tauri ..| 1.8 | 5 21/28 32 N.| 8 36 20.5,22.5 
¢ Orionis.,.| 2.0 | 5 36) 1 59 8.| 851 sore 
Betelgeuse| Var. | 5 50| 7 23 N.| 9 5 50.6/53.0 
„n Geminor|] Var. | 6 10/22 32 N.| 925 0.9; 3.5 
4. Geminor| 1.9 | 6 33/16 28 N.| 947 59.4 1.8 
Sirius....|-1.6 | 6 41/16 37 S.| 9 56 28.020 4 
5 Geminor| 3.5 | 7 15/22 7? N.|1030 8.2:10.7 
Caetor ..| 2.0 | 7 2932 3N./10 44 15,518.12 
Procyon..| 0.5 | 7 35| 5 25 N./10 49 50.052.6 
Pollux 1.2 | 7 40/28 13 N |10 55 8.9i11.4 
p Argus ..| 2.9 | 8 4124 5 S/1118 45.6:48.2 
@ Cancri..| 3.8 | 8 12| 9 25 N.|11 26 48.0/50.7 
y Cancri..| 4.7 | 8 38/21 45N./11 53 13.015 8 
a Cancri..| 4:3 | 8 5412 9N.|12 8*37.4/40.1 
a Lyncis..| 3.5 | 9 16/34 43 N./12 30*38.9,41.8 
a Hydre..| 2.2 | 9 23| 8 19 8.12 38* 4.5, 7.5 
e Leonis ..| 3.1 | 9 41/24 8 N./12 55*41.8 44.7 
Regulus ..| 1.3 {LO 4/12 21 N | 1 18*25.5 28.5 
y'Leonis..| 2.6 |10 15/20 14N.) 1 29*50.9 54.0 


| 
*After midnight of February l. 


Algol, Mag. 2.l to 3.3:  Beteiguese, 0.5 to 
1.4. n Geminorum, 3.2 to 4.2. 


The complete interval between the times 
in the last two columns is about Lh. 57m. 518. 
decreasing.. 


Local mean time of transit at a place 
other than Greenwich = transit at Greenwich 
— 9.83 sec. x longitude in hours (and frac- 
tions of an hour) if West of Greenwich ; 


| 


| K 58a. gasjfg 
Sa | 5 Sale y (2 HIS b 
on | 7 | 2 |Disappear-| Moon’s |“ 5| 8| Reappear- | Moon's “5 HS 
wA |  . Star. ,Ẹ | ance, | Limb. |$ 3g] anoe. Limb. |2% 12 & 
a E AR Raa” 
ee : = | el aes ek One 

a — =- = > i 

| h. m. o o | h. m. o š 

1 (Washington 12.... 7.3| 6 26 p.m.| Dark | 78 | 48 | deg a edd ccs 
2 i73 Piscium ......: 6.2| 7 57 ,, Dark |105 | 70 8 54p.m.} Bright |217 |179 
4 (38 Arietis ........ 5.2110 6 ,, | a = 77 | 10 58 ,, PARDI 222 |182 
B.D. + 14° 565 .. 7.0/5 43 ,, ar o sá ee 
: 30 B. Tauri ENEE ‘6.4111 6 ,, | Dark 6 326 | 11 21 ,, | Bright |338 |298 
6 (63 Tauri .......... “5.7/5 25, | Dark | 67 |93| 6 39 ,, | Bright |270 |279 

6 |B.D. + a rk a o i A Dark a E | es es R tae 
.D. 16- -< 7.0 a.m. ar a — ak ees 
i Us AR S 5.3) 9 7p.m.| Dark | 62 a3 | 10 13 ,, | Bright |297 |269 
8 1292 B. Orionis ....,6.516 7 ,, Dark | 73 1109 | 7 14 ,, | Bright |285 |311 

8 ‘Washington 443 ...6.8|651 „ | Dark |115 |145 m sa ee 
9 |\ Geminorum ....!3.6] 416 ,, Dark | 77 117| 5 ll ., | Bright |288 |328 
9.10/68 Geminorum ....; 5.2 |11 57 ,, Dark |132 |107 | 0 57 a.m.| Bright |254 |221 
10-11 B.D. + 13° 1940 ..;64/11 7 „ | Dark |131 |131| O 11 ,, | Bright |262 |247 
11 |A!Cancri ....+--. 5.513 41a.m.| Dark |101 | 62| 4 37 ,, | Bright |293 |253 
11 JA? Cancri ....---+. 15.7) 5 40 ,, Dark |177 (138 | 5 56 ,, | Bright |214 |176 
ll {4 re E . a 949 p.m.) Dark {159 |186 | 10 3l p.m oa et 257 
15 |Washiogton 7. es Si TEET 0 12a.m ar 349 
18 lo Tibre ..-.-+-->. '6.2| 1 9a.m.| Bright | 91 125 | 2 li .„ Dark |303 |332 

The angles from North Point and Vertex are measured towards the East. 


Mean Time of Transit at Greenwich of 
Two Close Polar Stars. 


ô Urese Min. L.O. 51 H. Cephei, 


Da R.A. 17h. 57m. | R.A. Th. 4m, 
Y- | Deo. 86° 37’. Dec. 87° 10’, 
| Mag. 4.4, | Mag. 5.3. 
| h.m. 8. b. m. 8. i 
Feb. 1 ..| 9 11 54.3 p.m, 10 19 35.9 p.m.. 
99 li ee, 8 32 37.6 99 9 40 15.1 $9 
„ 2l.. 753 216 ,, | 9 053.4 ,, 
Mar. 3... 714 6.1 ,, į; 8 21 30.9 ,, 
| | 
Saturn’s Satellites. : 


Tethys —E¢.D., 2d. lh. 27m. am.; 3d. 
10h. 45m. p.m.; 17d. 3h. 56m. a.m.; 19d. 
lh. 15m. a.m.; 20d. 10h. 34m. p.m. . 

Dione.—"e.D., lld. lh. 21m. a.m.; 22d. 
Oh. 9m. a.m. 

Rhea.—Ec.R., 21d. 10h. 40m. p.m. 

Rhea.—Alternate Eastern Elongations. | 
Feb. 4d. midnight; Feb. 14d. 0.8b. a.m.;, 
February 23d. 1.5h. a.m.; March 4d. 2.2h. 
a.m. 

Titan.—Eastern Elongations: 3d. 4.5h. 
a.m.; 19d. 2.6h. a.m. 

Iapetus.—Inferior Conjunction. Teb. 12d. 
3.7h. p.m. : 

Algol. 

Approximate times of some of the 
minima of Algol (8 Persei) that will happen 
in February are: 13d Sh. a.m.; 15d. mid- 
night ; 18d. 9h. p.m.; 21d. 6h. p.m. 


Shooting Stars. 

No very important meteor-showers are 
expected in February. A stream from a 
radiant near Capella (75°. + 41°) may be in 
evidence from the 11th to the 24th, but in 
the first part of this period there will be 
moonlight. Meteors from a radiant point 
near Regulus (155°, + 14°) may be seen | 
about the 22nd. On February 11, 1920, 
there was a definite showers of meteors 
from a radiant at 134°, + 68°, in the head | 
of Ursa Major. | 

Observers in New Zealand and Eastern 
Australia may like to know that on March 
23rd there will be an occultation of a small 
star by the planet Mars. which may be 
visible from that region. Mr. Arthur Burnet 
computes that at Wellington the star dis- _ 
appears at 4h. 15m. G.M.T. and re-appears. 
at 4h. 24m. At Melbourne the predaicte 
times are 4h. 14m. and 4h. 19m. respectively _ 


>» 0 œ< 
REAL MATHEMATICS. 


Mr. Ernest G. Beck, whose excellent 
work at the regrettably interrupted Hous- | 
ing scheme on the Becontree Estate for 
the London County Council, of the Archi- 
tects’ Department of which he is a mem- 
ber, has been deservedly well recognised, 
and whose books on ‘* Structural Steel- 
work,” “Tank Work,” etc., are familiar 
to and well appreciated by our readers, 
has rendered another piece of good ser- 
vice to architects, engineers, and all con- 
cerned by the publication of “Real 
Mathematics,” just issued, at 15s. net, 
by Messrs. Henry Frowde and Hodder 
and Stoughton, 1 and 2, Bedford Street, 
W.C.2. Mr. Beck’s aim throughout is 
rather to bring about a change of attitude 
towards mathematics than to propose. 
different methods. Those whose dealings 
with mathematics are of a more acade- 
mical character may possibly take longer: 
to avail themselves of the methods pro- 
pounded, but we are sure those who, as 
students. studied mathematics mostly as 
a collection of unrelated rules and tricks, 
and regarded the subject with suspicion, 
distrust, and active dislike, will find the 
hook a welcome surprise, and that it will 
speedily convince them that what has 
hitherto appeared a complex and incom- 
»rehensible business is instead a very 
powerful aid-to the ordinary man seeking 
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by human means solutions for the pro- 
blems of ordinary life. i | 

By a very superficial indication of the 
results to which Mr. Beck’s treatment 
leads it is shown that, to cite only three 
instances, cases of algebraic factorisation 
which are usually considered difficult may 
be actually performed in a few minutes 
with counters, or other convenient sym- 
bols, on a Halma board; quadratic 
equations may be solved by similar 
‘means, and the processes of differentia- 
tion and integration may be watched in 
actual operation. 

So far as we know no such treatment oł 
‘mathematics has been attempted before. 
That it will prove attractive to all stu- 
dents we fully believe. For the present, 
the scope of the volume is limited to 
such branches as are most useful to the 
ordinary engineer and studert. That its 
much more genera] extension will follow 
is likely. Meanwhile one of the main 
objects Mr. Beck contemplated is cer- 
tainly furthered, which was to demon- 
strate that mathematics is to the engineer 
precisely what accountancy is to the 
honest trader, and that a really good 
Mathematical equipment is within the 
grasp of any engineering student who may 
choose to take it, ‘but who hitherto has 
been deterred by the glorification of tech- 
nique into an end, instead of its utilisa- 
tion as a means to an‘end and the means 
ot expression. 
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THE ELECTRICAL EQUIPMENT OF 


THE BUILDING.* 
By C. S. Demarxer, A.M.I.E.E. 

{Continued from puge 265, Dec. 30, 1921.) 

Another subject is the method of wiring 
a reinforced concrete building. The cus- 
tom usually is to instal the wiring, more 
or less, on the completion of the building, 
thus doing the work on the surface. Unless 
great care is taken, this is ugly, and 
-damages the building. The neatest, and, 
perhaps, the safest way of doing this work 
is in casing, which ean be made so that it 
is not as unsightly as conduit. The wood- 
work should be done by a carpenter, not 
by a wireman, unless he is specially 
adapted to the work. Special casing, with 


. aplain cover, should be used, and this will 


‘take paint properly, which conduit rarely 
does. If, however, the electric light is 
considered at the right moment, and pro- 
per precautions are taken, the conduits 
-an be buried in the concrete. If: this 
system is adopted, great care must be 
taken in planning, and screwed conduit 
must be used, with ample provision of 
‘approved inspection boxes, to enable all 
wires to be drawn in after the concrete 
has set. All conduits must be blocked 
during erection, to prevent sand, cement, 
and moisture entering, and it is impera- 
tive not to have any isolated length of 
conduit embedded. This principle is 
being adopted in America, and has been 
worked with success in Australia, and is, 
I believe, being given close attention by 
some of the architects in Sydney, who 
have wired buildings on this principle, 
and have found it satisfactory. I «ave 
no knowledge of this svstem having been 
adopted in Melbourne. fear of “ electro- 
lysis” having been a deterrent to its fu’l 
application. If, however, the work is 
properly done. and there is the proper co- 
operation between the architect and the 


-consulting engineer in the first instance. 


and the builder and wireman in the 
second, it cannot be seen why the system 
should not be generally adopted. 

In the planning of the wiring of a 
building the usual method is to do the job 


in flats, running mains to a central point 


* A paper read before the Royal Victorian ‘Institute 


-of Architects, from the *“ Journal ” of the 'R.V,I.A. 
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on each floor and distributing horizontally 
from there. A system seen described (but 
not adopted) is, where the upper floors 
are all on a similar plan, to run all wiring 
right up from, floor to floor vertically in 
the switch position, teeing off to the lights. 
This system should mean lower first cost 
of the wiring for the “repetition floor ”’ 
office building, but it is only possible 
where there are no tenants’ meters. In 
arranging the lighting of offices I would 
not attempt to place the lights to suit the 
placing of the office desks, etc., but place 
them to light the, room either with 
ceiling lights, using proper diffusing 
shades or semi or total indirect light- 
ing. I am of opinion that direct 
light from the ceiling will ultimately 
hold its own against all other forms 
for office and industrial use. 

A lift being a necessity in any modern 
building, the first question to consider is, 
which is the better type of lift—electric, 
hydraulic, or electro-hydraulic? As to the 
office building, the essentials are: Safety 
of the travelling public, satisfactory ser- 
vice, and cost—both capital and operating. 
In regard to the former, where do acci- 
dents mostlv occur on lifts? Very gener- 
ally it will be found, at or in connection 
with doors, the result either of the lift 
moving past open doors, or through doors 
being left open and the lift having been 
moved to another floor. These difficulties 
can all Be overcome on the electric lift, if 
proper precautions are taken. Modern in- 
terlocking makes it practically impossible 
for a lift to move unless the door is shut 
and locked. This makes the electric lift 
safer (if the proper precautions are taken) 
than a hydraulic or electro-hvdraulic lift. 
As far as‘satisfactory service is concerned, 
there is much to-be said in favour of each 
type. The hydraulic is often variable in 
speed according to load and water pres- 
sure, but generally is more reliable than 
the average electric lift. An attendant is 


always required for a hydraulic, whereas: 


an automatic electric can be used with or 
without an attendant. As far as costs are 
concerned, the hydraulic costs less to instal 
‘than the electric, less for majntenance, 
but more for power. The hydro-electric 
has great advantages in the building 
where there are several lifts, definite 
hours of opetation, and where there is 
always an attendant. In a big shop. for 
instance, snch a system is comparatively 
cheap to instal and operate. The safety 
due to interlocking only is missing. . If 
the hydraulic could be made automatic it 
would come into great favour, and it would 
be assumed that it would not be subject to 
the real and imaginary disadvantages of 
the automatic electric. It is only: when 
the automatic hvdraulic is invented, and 
is in operation, that this will be found out. 

Before generally criticising the much- 
abused automatic lift, the following points 
should be remembered. “Safety first” 
should be the slogan on lift work. To 
protect the travelling public, the auto- 
matic lift has to be equipped with many 
safety devices. It has to be set to stop 
automatically as nearly level as possible 
at any landing, under any condition of 
load. It has to withstand the abuse of the 
mischievons and the ignorant, and is some- 
times called upon to move both ways 
simultaneously, yet it discriminates. It 
has to stop automatically the instant any- 
thing is left unsafe for the user. It very 
often happens that such a lift stops be- 


cause it is not safe, yet because of this it: 


is abused. All this means a complicated 
piece of mechanism. and, with a due appre- 
ciation of its complications, the automatic 
lift should not be condemned. Consider- 
ing the splendid work it does. it is (if 
properly equipped) possibly then safest 
mode of conveyance in existence. The fact 


that the electric lift is safer than the 
hydraulic, and gives equally satisfactory 
service if properly installed, and the fact 
that it can be made automatic, makes ,it 
desirable for the office building, notwith- 
standing its greater first cost and greater 
maintenance and depreciation. i 

There are sundry important points to be 
considered in planning an electric lift. 
The first is to provide adequate machinery 
room. Architects are, I am afraid, great 
offenders in this matter. In most cases 
the gear is cramped, and many a lift 
cannot be properly maintained, due to this 
cause. There should be space in every 
lift machinery room for the maintenance 
man to easily examine and work on all 
moving parts. I urge fuller consideration 
of this point by architects. The second 
point is position of the gear. Lack of 
consideration has caused many a lift con- 
tractor to place the gear in the basement 
—this is wrong. The unnecessary length 
of rope is sufficient in itself to condemn 
this practice. It has no advantage, except 
possibly in special cases. The third point 
is the type of drive. There are three main 
types—drum, V, and tractor. In the 
drum the power is applied to the rope by 
winding, in the “ V” by friction. and on 
the tractor by a combination of the two. 
The drum and the “V” wheel are the 
twn best-known types, and it is extremely 
difficult to form an opinion as to the better 
principle. The drum is largely in favour 
in some quarters, not so much because of 
any advantages of the type, but because it 
is usually associated with an excellent 
maker and installer of lift machinery. The 
“V” is generally made by all other 
makers. It gives equally good service 
where carefully installed. The ‘‘ V” has 
an advantage, in so far as less rope is 
required and it cannot overwind. Unless 
care is taken, however, it is harder on 
ropes. The tractor, possibly, has the 
greatest advantages, but it is never 
supplied (why, I have never found out) 
unless specifically asked for. 

Without going into the technical details 
af the lift, a few points may be of interest. 
Safety devices to hold the lift in the well 
in the event of rope breakage are of two 
main types—cam gripper and wedge 
clamp. The cam gripper is instantaneous, 
and positive in action. The wedge clamp 
is gradual, and is dependent on the opera- 
tion of a speed governor. The cam gripper 
can also be operated by a speed governor, 
but in the event of rope breakage is not 
dependent on the governor. The wedge 
clamp is best, possibly, for high speeds. 
but for general purposes and normal 
speeds the cam gripper is adequate and 
preferable. The tee runner is essential 
for the wedge clamp. and wood backings | 
are not required, but wood backings are 
advisable for round steel runners with cam 
grippers, and it is often a consideration 
to know (where space is limited in the 
well) that wood backings can be 
eliminated. When having lift ‘cars ” 
constructed, T advise greater strength or 
stiffening than is usual, and also the 
making of the roof strong enough for main- 
tenance men to work safely on when 
attending to ropes, etc. : in fact, the roof 
should have a floor on it. Glass in the 
roof of a “car” is a mistake. It is 
surprising that more accidents have not 
occurred, due to things being dropped 
down wells and on to lifts. Al doors to 
lift well openings should hang on ball 
runners, and in such a way that they will 
close by gravity. Moderately heavy doors 
are best. and wood (provided it is well 
seasoned) is better in operation than iron 
and as-a rule.quieter. 

(Lo be concluded.) 
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old constellations, and no correction of 
Ptolewy’s Sphere was made until 1420 by 
Ulugh Beg. | 

When one looks at one of these old 
constellation maps and then at the stars 
themselves, one can scarcely trace any of 
the men, birds, or beasts they were. made 
to represent, but they can easily be recog- 
nised by their own formations. 

The Plough is perhaps the easiest of all 
1s a plough, but ib really represents the 
Great Bear. The myth tells of a certain 
princess who haughtily rejected all suitors, 
and for this the gods turned her into a 
bear, and her skin was nailed to the dome 
of heaven as a warning to other proud 
maidens. 

The Dragon was the representation of 
the dragon slain by Cadmus, when in 
search of his sister Europa, whom Jupiter 
had carried off. 

Cygnus, the Swan, was supposed to repre- 
sent Jupiter, into which he had trans- 
formed himself when he deceived Leda, 
the wife of Tyndarus, King of Sparta, and 
to whom she bore two sons (Gemini), the 
Twins Castor and Pollux. 

Auriga, a conspicuous constellation, is 
supposed to represent Euchthanius, who 
invented the chariot. 

Hercules, as he is placed in the sky to- 
day, is upside down, but Plunkett says, 
in 4667 B.C., he culminated gloriously on 
the Northern meridian, below the Pole 
Star. 

The myth of Perseus rescuing Andro- 
meda brings in several prominent con- 
stellations, and the tale of ‘‘ The Golden 
Fleece” also, which has not only been 
followed by astronomers, but Art, in its 
highest form, has depicted scenes on can- 
vas which give pleasure and interest to 
many generations, whilst high in the 
heavens, as one writer puts it, we have 
“ Astronomy, running like the ancient 
people of the earth with those of the 
present day and. the girdle of the stars 
we view, Temains as the most ancient 
monument of the work of intelligent man, 
the oldest picture-book of all.” 


MICROSCOPICAL SOCIETY OF 
VICTORIA. 


At the meeting of the Society on- 
November 8, the President, Mr. Jas.. 
Alex. Smith, introduced Prof. W. E.. 
Agar, F.R.S., the lecturer of the evening, 
who, he said, had made the subject of 
cell division in regard to heredity his. 
own. He was sure that members would. 
appreciate that which was to follow. | 
“Structure and Division of the Cell 

Nucleus and Their Relation to the- 

Phenomena of Heredity,’ by © Prof. 

W. E. Agar, F.R.S. 

The fact that the germ-cells, male and- 
female, are typical cells, like the tissue- 
cells of the body, leads at once to the- 
conclusion that the mechanism of 
Heredity must ‘be contained in the cell. 
Various lines of study indicate that: of 
the two main structural components of. 
the cell, the nucleus, and not the sur- — 
rounding cytoplasm, probably contains. 
that mechanism. Moreover, it is prob-. 
able that the mechanism is to be found 
in the chromosomes—minute bodies which 
become visible in the nucleus at certain: 
stages of its life history, especially during 
mitotic division. The number of chromo- . 
somes in the nucleus is constant for a 
given species, varying from two to some- 
thing over two hundred. A close exami-. 
nation of the chromosomes of many _ 
organisms has revealed that they are not 
all alike, but differ in size and sometimes- 
in shape. It is noteworthy that wherever 
such differences between the chromosomes 
exist there are always to be found two: 
chromosomes of each kind in a nucleus; 
the two members of each pairare said to 
be homologous chromosomes. Prior to 
the formation of the gametes, homolo-. 
gous chromosomes unite in pairs to form 
double or bivalent chromosomes, and in 
the next mitosis the constituents of the- 
bivalents separate to different nuclei,. 
giving two cells each with one member 
only of each homologous pair. The 
gametes, therefore, have only half -the 
number of chromosomes characteristic of 
the species, and the full number is re- 
stored when the two gametes unite in fer-. 
tilisation. This behaviour of the chromo- 
somes exactly parallels the behaviour of 
the ‘‘ hereditary factors”? as disclosed: 
by Mendel. For this and many other 
reasons these factors are supposed to be- 
contained in or to compose the chromo- 
somes, 

An exception to the rule that the num- 
ber of chromosomes in the nucleus is 
the same for all members of a species 1s- 
found in the sex chromosome. In many 
animals one sex (usually the male) has 
one chromosome fewer than the other, 
owing to the fact that one chromosome, 
instead of fotming a member of a homo- 
logous pair, has no mate. This is the 
“X,” or sex chromosome. When homo- 
logous chromosomes pair prior to gamete 
formation. the X-chromosome thas no 
mate to pair with, and consequently the 
division is asymmetrical, and of the two. 
resultant nuclei one contains the X- 
chromosome and the other does not. „In 
the other sex (female), ‘however, the 
X-chromosome is paired like the others. 
and consequently all the ova have an X- 
chromosome. The formule of the two- 
sexes may therefore be expressed as Tol- 
lows, n standing for the number of ordi- 
nary chromosomes in the gamete :— 

Male: 2n + z. Produces two kinds of 

sperms (n + zx) and n; . 

Female: 2n + zz. All ova are- 

(n + 2x). ; 


ROYAL METEOROLOGICAL 
: SOCIETY. — 


The annual general meeting of this 
Society was held on Wednesday, the 18th 
inst., at 49, Cromwell Rd., South Kens- 
ington, Mr. R. H. Hooker, M.A., F.S.S., 
President, in the chair. The report of the 
Council for 1921 was read and adopted, 
and the Symons Gold Medal, which is 
awarded biennially for distinguished work 
in connection with meteorological science, 
was presented to Col. H. G. Lyons, F.R.S. 
The Council for 1922 was duly elected, the 
President being Dr. Charles. Chroe, 
F.R.S. Mr. R. H. Hooker delivered an 
address on ‘‘ The Weather and the Crops 
in Eastern England, 1885-1921,’’ of which 
the following is an abstract :— 

The object of this address was two-fold : 
Firstly, to determine by the method of 
correlation, on the basis of the 35 years, 
1885-1919, which were the critical periods 
in the growth of farm crops ; and, secondly, 
to ascertain how far each such period was 
responsible for the actual crops harvested 
in each year. Mr. Hooker showed how 
wheat was most seriously affected by wet 
weather at sowing in.autumn and winter; 
while warmth in winter was beneficial. 
The chief requirement of barley was a cool 
dry early summer, whereas, for oats the 
same period should be wet and cool. Tur- 
ips wanted rain about June, but cool 
weather was even more important ; and for 
hay the fundamental necessity was rain in 
the late spring. The author emphasised, 
however, that a cool summer was more 
important than rainfall for almost all 
erops, excepting only hay, and even that 
was the better for cool weather. The re- 
quirements of potatoes were practically 
the opposite of all other crops. For quality 
of seed, absence of rain, and in some cases 
warmth, was desirable. One feature 
strongly emerged, viz., that as far as 
regards bulk of corn, the East of England 
was too wet (except for oats and beans) and 
too warm. The author then showed how 
the worst years, particularly 1893 and 1911, 
had been due to hot dry summers, and 
_the same feature was the cause of the 
generally bad crops of 1921; though wheat, 
which can stand any amount of heat and 
drought, was in this year a record. As 
type of a good all-round year he selected 
1902, characterised by prolonged cool 
weather throughout the spring and 
summer, accompanied by rain until June, 
and followed by dry weather afterwards, 
just the combination most desired. 1920 
in the east of England was a coo] summer, 
only partly spoilt by rain in July, and the 
resultant crops were mostly good; but 
the rest of England had much worse crops.’ 
The fifteen years 1895-1910 were mostly a 
period of good crops, but in the last seven 
or eight years we have had a succession of 
very unfavourable weather conditions 
notable chiefly for dry warm springs. 


ROYAL MICROSCOPICAL SOCIETY. 


Professor John Eyre, in his presidential 
address before the Royal Microscopical 
Society last week, dealt with ‘* Microscopy 
and Oyster Culture.” The microscope, he 
said, touched oyster culture in the study 
of the mollusc’s structure, the character 
of its food, and the sanitarian question in 
respect of contamination. He discussed 
some points connected with anatomy and 
growth, remarking that the sexes were 
separate, and that the female, as esti- 
mated, laid sixteen million eggs. In five 
to ten hours free larve were swimming. 
and these soon made substantial growth 
and attached themselves to a clean, hard 
surface, never to move again. 

A river estuary was a good situation for 
beds in consequence of the land washings, 
which comprised good food. There was also 
a good deal of sewage material containing 
disease bacteria which might remain in 
the oyster in a virulent condition for 
several days. Fourteen days in clean water 
was necessary to render the oyster safe. 
Lantern slides showed various kinds of 
bacteria in the oyster’s stomach, but while 
sixteen drops of milk contained a million 
bacteria, only twenty were found in the 
same quantity of oyster meat, so the risk 
was not great. Recent investigations had 
shown that oysters had diseases of their 
own, attributed to salt-water parasites. 

Pictures were shown of remarkable bac- 
teria, which the lecturer had found, in ie 
some instances resembling the cholera| Jf an ovum (n_+ z) be fertilised by a 
organism, and six kinds being previously | sperm (1-:b-@).\ the resultant embryo has 
unrecorded and as yet unnamed, “the chromosome formula 2n + zz, i.e., @ 
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MANCHESTER ASTRONOMICAL 
SOCIETY. 


At the last meeting of the above socie 
held on January 11, at the rooms of he 
Manchester Literary an] Philosophical 
Society, Mr. Wm. Smalley delivered an 
interesting address on “ Greek Myths and 
the Constellations.” He said :-— 

‘Astronomy, or Star Names, is linked 
up with prehistoric man through two 
Greek philosophers ; first Hipparchus, in 
150 z.c., and Ptolemy, in 127 A.D. The 
latter reconstructed the Star Catalogue of 
Hipparchus, which contained 1,022 stars, 
and formed what is known to-day as the 
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female. If an`ovum (n + <x) be dertilised 
by a sperm n, the resultant embryo has 
the chromosome formula 2n + @, i.e., a 
male. 

_ It is clear that if hereditary factors 
are carried in the X-chromosome as in 
the others, the mode of inheritance will 
be peculiar, since half the sperms do not 
possess an X\-chromosome, and therefore 
cannot transmit the factor. Moreover, 
the sperm which lacks the X-chromosome 
is the one which, united to an ovum, 
gives rise to a male individual. In the 
case of an hereditary factor in the X- 
chromosome, therefore, a man can only 
transmit it to his daughters, but a woman 
can transmit if to both sons and daugh- 
‘ters. Such characteristics, of which 
many are known, are said to be sex- 
linked. An example is colour-blindness, 
which is inherited in this fashion, re- 
membering that normal vision is domi- 
nant over the colour-blind condition, so 
that a woman with one X containing the 
normal vision factor, and the other con- 
taining the colour-blind factor, appears 
to be normal. 

The lecture was illustrated with many 
interesting lantern slides, and many 
actual sections of great technical excel- 
lence were exhibited under high powers. 


—————>-2 6 0 
SCIENTIFIC NEWS. 


An earthquake shock, described as very 
severe, and estimated to have occurred at 
a distance of 2,500° miles south of 
Washington, has been recorded by the 
seismograph of Georgetown University. 
It began on January 16 at 10.58 p.m., 
and continued until after 1 the following 
morning. <A similar report has been re- 
sree from Ottawa Dominion Observa- 

ry. 

The death is announced as having oc- 
curred at sea on Sunday last of Sir William 


Henry Mahony Christie, ci the Tower] 


House, Downe, Kent, Astronomer-Royal 
from 1881 to 1910. Born at Wuviwich in 
- 1845, the son of the late Professor Christie, 
F.R.S., he was educated at King’s College 
School and Trinity College, Cambridge, be- 
coming a Fellow of his College. He gradu- 
ated in 1868 as fourth Wrangler, and was 
appointed in 1870 Chief Assistant at the 
Royal Observatory, Greenwich, being pro- 
moted on Sir G. B. Airy’s retirement in 
1881 to the post of Astronomer-Royal. 


‘‘Principles of Geometry,” by H. F. 
Baker, Sc.D., F.R.S. (Cambridge Univer- 
sity Press, 12s. net), is the first volume of 
a series intended to introduce the reader 
to those parts of Geometry which precede 
the theory of higher plane curves and of 
irrational surfaces. It deals with founda- 
tions, and is devoted to the indispensable 
logical preliminaries. It assumes only 
those relations of position, for points, 
lines, and planes, which, finished with a 
pencil, a ruler, some rods, and some 
string, a student may learn by drawing 
diagrams and making models. The volume 
is a most interesting and pertinent one, 
and the student will learn more from it 
in a month than from many of the text- 
books crammed with the intricate details 
of what—we have often wondered why— 
is called ‘‘elementary geometry.”’ 


The annual meeting of the Institute of 
Metals will be held in London on March 
8-9, when ten important papers are to be 
reostada for discussion. The annual May 
ecture will be delivered on May 3 by Sir 
Ernest Rutherford, F.R.S., on ‘‘ The Re 
lation of the Elements.” The autumn 
meeting of the Institute will be held—for 
the first time—at Swansea on September 
20-22. A large gathering is expected in 


this important metallurgical centre. 
From October .to December (as'` well as 
during the present quarter) meetings oi 
the various local sections of the Institute 
—membership of which is free to mem- 
bers of the parent body—will be held in 
London, Birmingham, Sheffield, Glasgow, 
Newcastle-on-Tyne, and elsewhere. The 
Institute of Metals has just issued a prac- 
tical pamphlet of thirty-two pages giving 
in summary form the results of over ten 
years’ research into the causes and pre- 
vention of corrosion in condenser tubes. 
The pamphlet, which is one that will ap- 
peal particularly to all engineers, can be 
obtained, price 2s. 8d. post free, from the 
Institute of Metals, 14, Members’ Man- 
sions, London, S.W.1. 


“ An Introduction to Engineering 
Drawing,” by J. Duncan (London, Mac- 
millan and Co., Ltd., St. Martin’s Street, 
W.C., 4s.), will be found useful to young 
students, and especially to those receiving 
instruction in the new schools created by 
the Education Act of 1918. It provides a 
course which will enable them to make 
drawings in a workmanlike manner, 
using drawing boards and Tee squares in- 
stead of drawings books which are made 
shift with in many schools. 


In a lecture before the French Geo- 
graphical Society M. Grosididier, Secre- 
tary-General of the Society, pointed out 


| the growing importance, both scientific and 


political, of Clipperton Island, a French 
possession in the Pacific Ocean. The 
nearest land is the Mexican port of 
Acapulco. Clipperton Island 1s unin- 
habited except by sea birds, and human 
beings only set foot on the soil when from 
time to timea vessel calls for possible cast- 
aways. It was discovered in 1527 by the 
Spanish navigator ‘Saavedra; about 1711 
two French sailors, Dubocage and Chas- 
siron, commanding the frigates La 
Princesse and La Découverte, landed and 
planted the French flag on the island, 
and in the middle of the eighteenth cen- 
tury the English pirate Clipperton landed 
on the rock in the course of a thrilling run 
across the Pacific. Finally, towards the 
middle of the nineteenth century a well- 
known French naval officer, Captain Coat 
de Kerguelen, claimed the island for 
France. M. Grosididier regards Clipper- 
ton Island as of real importance from a 
scientific point of view, since it is situated 
at the meeting point of two great Pacific, 
currents, and would provide an unique 
position for meteorological observations. 
Not only would it be of interest to estab- 
lish wa scientific station there, but the 
island might be made a supply station on 
the route from Centra] America to China 
and Japan. 


A seventh edition of ‘‘A Concise 
Guide to the Town and University of 
Cambridge,” originally written by John 
Willis. Clark, M.A., etc., late Registrar 
of the University (Cambridge, Bowes and 
Bowes, 1s. 6d.), is a marvellously cheap 
little volume of 200 pages, fully revised 
to date and most interestingly describing 
and illustrating everything that pertains 
to its subject. | 

At a meeting of the Edinburgh Geo- 
logical Society on January 19 Mr. H. M. 
Cadell read a paper on a basalt laccolite 
in the Bo’ness coalfield that had recently 
‘een found in numerous borings of the 
Smithy coal seam. Under a large part of 
‘he Bo’ness coalfield there had long beer 
known to exist a harmless bed of whin- 
tone, between the Main and the Smithv 
seams, which differed from the inter- 


-‘edded basalt lavas of the district in beine ) nounce 
‘ntrusive. At Bridgeness this rock, whic | nation 


vas usually about 20 feet thick, suddenly 


ienticular mass that reached a thickness 
vf 106 feet at one place, and formed a 
small laccolite such as had been found 
on a much larger scale in other countries. 
The effect of the intrusion was to destroy 
the coal within 10 feet of it; but the coal 
was not rendered anthracite, as it was 
converted into a hard, carbonaceous mass, 
full of calcite and chalybite veins of no 
economic value. One interesting fact had 
been proved—that the whinstone had been 
forced like a wedge between the strata 
without melting or absorbing any part of 
the surrounding rock. In one bore the 
whinstone had split the Smithy coal into 
two parts, and the upper half of the seam 
was separated from the lower part by a 
solid sheet of basalt 97 feet thick. A 
quarter of a mile away the unwelcome 
invader had shrunk to a sill only 43 feet 
thick, and the coal was quite good only a 
few feet from it. The course of the sill 
was very erratic. Mr. Cadell also dealt. 
with other volcanic phenomena. of the Car- 
honiferous Limestone period in West 
Lothian. 


The Faraday Society, 10, Essex Street. 
Strand, W.C.2, has published at 10s. 6d. a 
volume, edited by Mr. F. J. Piers, O.B.E.., 
B.Sc., F.Inst.P., its secretary, giving the 
General Discussion on the failure of metals 
under internal and prolonged stress, held 
at the Institution of Mechanical Engineers 
on April 6, 1921, jointly with the «ix 


other societies mentioned by us in our 


note on p. 109 of our issue of April 1 
last year. The volume is divided into four 
sections, the first being devoted to the very 
valuable and pertinent address by Dr. W. 
‘Rosenhain, which dealt fully with the pro- 
blem of the phenomenon long, but inac- 
curately, known as ‘‘season cracking.” 
Section II. embraces the papers of general 
character, and Section IL. the discussion 
thereon. Section IV. gives the papers and 
discussions on failures in steel and brass. 
The volume is very fully illustrated and 
very carefully reported, and will be found 
an indispensable addition to the book- 
shelves of all concerned in a matter of the 
gravest importance to all concerned with 
the making and endurance of engineering 
structures of all kinds, and to many 
others. 


In a speech at the weekly luncheon of 
the Bristol Rotary Club Prof. J. 
Wertheimer, Dean of the Faculty of En- 
gineering at Bristol University, gave an 
interesting talk about dowsers and water- 
finders. He quoted an amusing case in 
which a client of a Bristol architect called 
in a dowser, who drove in a stake where 
he said water would be found. It was 
inconvenient for the architect to build 
there. so in the absence of the dowser he 
moved the stake. He later asked the 
dowser to make quite sure there was water 
there, and the dowser said he got magni- 
ficent indications. (Laughter.) Dr. Wer- 
theimer remarked that from his experi- 
ments he came to the conclusion that the 
action of the dowser’s twig was not due 
to any force outside the dowser. But he 
thought that dowsers were absolutely 
honest and believed in themselves, and a 
more decent set of men one could not come 
in contact with. He believed, however, 
that they were mistaken. Dr. Wertheimer 
said the land in Somerset was of such a 
character that if one shot several arrows 
at a venture in certain parts of the county 
and dug where they struck, one would 
probably find water at a large proportion 
of the spots indicated. 


The Civil Service Commissioners an- 
that an open competitive exami- 
for not fewer than fifteen situa- 
tions as assistant engineer in the Engi- 


changed its position, and swelled into’ a Ineertin-Chief’s Department of the General 
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Post Office will be held in London, Edin- 
burgh and Manchester in April next, 
commencing on the 20tn of that month. 
Limits of age: 20 and 25, with certain 
extensions. Regulations and forms of 
application will be sent in response to 
requests by letter addressed to the Secre- 
tary, Civil Service Commission, Burling- 
ton Gardens, London, W.1. 


Some recent advances in the biological 
theory of sex was the subject of a lecture 
delivered by Mr. Julian S. Huxley, before 
‘the Royal Society of Arts last week. The 
lecturer said genetical research since the 
discovery of Mendel’s laws had made it 
almost increasingly certain that all, or 
almost all, of the hereditary constitution 
of an animal or plant consists of a series 
of chemical unities, the hereditary factors 
or genes. Furthermore, we could be almost 
certain that these factors, whose existence 
we must predicate from our breeding ex- 
periments, were actually lodged in the 
chromosomes of the nucleus, where every 
one had its appointed station. The evolu- 
tionary responsiveness of a race, its 
plasticity, was enormously increased 
through sexual fusion. Two of the chief 
theories held in the past as to the rule of 
sex had béen diametrically opposed to 
each other; one maintaining that sex made 
for rapid evolutionary change; the other, 
that it ensured stability. Both were, as 
a matter of fact, correct. Sex was the 
basis of ev olutionary plasticity for all 
organisms, of-a complexity great enough to 
demand a complicated her editary constitu- 
tion comprised of many unit factors. There 
was some evidence that sex-ratio differed 
with the age of parents, the proportion of 
female children i in man being greater when 
the mother was young.. The old belief that 
war increased .the proportion’ of males 
among . offspring seemned to find definite 
confirmation: in.the statistics recently pub- 
lished by Saye gnan. 


>see <_-___ 


LETTERS TO THE EDITOR. 


1922 SOLAR ~ ECLIPSE AT THE 
MALDIVES. 

{18.}—I do not know whether Mr. Ever- 
shed’s expedition to the Maldive Islands to 
observe the eclipse of the Sun next Septem- 
ber will take measurements of the Sun's 
apparent diameter during meridian transit on 
the day of the eclipse. 

As the depth of Earth’s atmosphere in the 


direction of Sun would be the same to an. 


observer at the Maldives as at Christmas 
Island, it would be very interesting—in fact, 
inatructive—to compare the practical results 
obtained at these two stations with the 
theoretic values embodying visual enlarge- 
ment of the angle subtending Sun. 

The position of the Maldive Islands being 
more than 224° from the observer’s zenith at 
the time of meridian transit, the composite 
apparent diameter of Sun is the fraction of 
difference between the tabulated values at 
224° and 45°. 

(Taking 31’ 30” as the value of reference— 
+y Th (31 80") = 31 7.5 composite value at 674° 
+ rs (BU 30") = 39’ 22”.5 composite value at 45° 
this difference is 5’ 15’. 


The numerator of fraction is A difference 
between Sun's position and 674°, the denomi- 
nator 224°, added to the composite value at 
674° A. V. Holeroft. 

East London, 5. Dec. 26. 1921. 


OCCULTATION OF JANUARY 2—VENUS 
—JUPITER—SATURN. 

(19.J—-I am much obliged to Mr. H. P. 
Hollis and the Rev. Wm. F. Ellison for 
setting my mind at rest concerning the occul- 
tation of January 2, 1922. No doubt it was, 
as Mr. Hollis says, B. D. —8° 5830. I was 
taken completely by surprise at the time and 
it appears I over-estimated the magnitude 
(or a under-estimated it.) 


Africa. 


s 


Mr. Housman’s letter (3, P., 5) is very in- 
teresting concerning the Shadow of Venus. 
As secretary of the Chaldean Society, I re- 
ceived a report from an observer in the north, 
to` the effect that he distinctly saw the 
snadow of a window frame cast by Venus, 
when the planet was at its greatest. brilliancy 
in 1919. 

Has any reader seen a shadow cast by 
Jupiter? I notice in the B.A.A. “Journal ” 
of 1895 (Vol. VI., No. 3.), an observer (Mr. 
G. T. Davies) states that on January 15th at 
8 p.m., while walking in the country, he 
thought he could trace on the damp. paths 
the shadows of trees. Soon after he overtook 
a man waiking in the same direction (East- 
ward) and Jupiter cast his shadow quite 
plainly. The observer assumes that the 
sensitive nature of wet earth to light caused 
it to be so easily visible, otherwise it might 
mot have been pores tible. 

Saturn (4. p. 5).—The rings are certainly 
wider, as Mr. Thrussell states. On Decem- 
ber 23, 1921, at 7 a.m., I had a very satis- 
factory observation, and distinctly saw the 
dark openings in the anse. ‘That of the 
preceding ansa appeared the most pro- 
nounced. Edgar W. Foster. 

31, Park Street West, Luton. 


THE SHADOW OF VENUS. 
{20.]—There cannot be the slightest doubt 
about the matter in my own mind. I have a 
house facing nearly S.E.. and, when the op- 
portunity serves, can lie in bed and watch 
Venus as she rises in the early morning for 
“alf an hour or more, a rather comfortable 
way of “observing.” On such occasions, 
when near her greatest brilhancy, her light 
is so strong as to cast a distinctly seen shadow 
of the bed-rails on the wall behind my head. 
I have seen this quite a number of times. 
Perhaps the ‘‘ Chaldeans ° will kindly note. 
Minehead. H. E. C. 


ARISTILLUS AND ERATOSTHENES. 

[21.J—I was pleased to see Mr. W. Good- 
acre’s letter (No. 275) in ‘‘Ours”’ of 
January 13 and his reference to Aristillus and 
Eratosthenes. Though a fair amount of pub- 
licity has been given to Professor W. H. 
Pickering’s observations, curiously enough I 
have seen no reference giving any of the 

names of the formations in question. Not 
even in “Ours” has this information been 
given before. It was, of course, self-evident 
that any such formation must be situated not 
far from the central meridian, but Mr. 
Goodacre’s letter is the first to mention any 
of them. 

I shall be obliged if Mr. Goodacre will 
kindly give me the names of the other forma- 
tions in which Professor P. has observed 
change. I think this information will be of 
interest. to others as well. T. W.C. 


MOONLIGHT NIGHTS IN 1922. 
[22. JI have been asked why there gre’ so 
many missing days. It is obvious that the 
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Moon i is ol. no assistance to ihe average travel- 
ler on the omitted dates in the tables, a sketch 


pol which I enclose. H. Ep. A. 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 2966. 


FEREEEPE E Spc m@aS Gs EnEEE LEE 


Jan. 27, 1922. 


METEOR. 


{23.J}—The following account of a meteor, 
which I have just received from my brother- 
in-law, the Hon. Aucher Warner, Attorney- 
General of Trinidad, who was a passenger on 
the ship, you may consider worth publishing. 

In the log of the Roy al Dutch Mail Steam- 
ship “Stuyvesant,” Captain Metus, home- 
ward bound from ‘Barbados, from which she 
was then distant about 570 miles, on a course 
N.E. by E. § E., there appears an entry in 
Dutch, vo which the following is a literal 
translation :— 

“6th Jan., 1922, 9 p.m.; Lat. 20° 20’ N., 
Long. 53° 25'.5 W.—Observed a meteor, body 
coloured white, tail coloured red, turning to 
red and blue, len i about 18 feet, moving 
from S.E. towards W.N.W., visible about 
two minutes, height above sea lev el about 109, 
speed much slower than usual with meteors. 
The movement of the meteor was not that of 
a falling body, as is usual, but it travelled 
on & a plane with the horizon. —(Signed) 
W. Ensing. Meteorological Officer, s.s. 
‘Stuyvesant.’ ”’ 

This remarkable object was also seen by the 
chief engineer and Mr. R. Galloway, a 
passenger, who were sitting together in the 
after shelter on the promenade deck looking 
astern. 

Their attention was suddenly attracted by 
the appearance of a great bri ra light to the 
S.E., broad on the starboar beam, issuing 
from a body cylindrical in shape, travelling 
in the direction of the ship, ey astern of 
it and disappearing to the N.W., either, as 
it seemed to them, into the sea or beyond 
the ‘horizon, 

hey describe the colour as changing from 
a bright white at the head to red, yellow 
and blue, ending in streamers of these 
colours. ~ 

Mr. Galloway’s impression is that the object 
passed the ship about a mile astern, whilst 
to the chief engineer it seemed to be very 
muth nearer, and at about the height of the 
ship’s mast. 

Another passenger. Mr. Norkett. was at the 
time in his bunk on the starboard side, and 
was startled by the sudden appearance of a 
bright light through the porthole, so 
brilliant as to give him the idea that the 
ship was on fire. 

He put his head ont of the porthole, but 


the light was no longer visible, having by- 


that time passed astern and round to. the 
port side. 

At this time but few people are going to 
Europe from the West Indies, and there were 
only six first-class passengers, otherwise the 
number of those able to contribute would 
have been much greater. 

No one on the ship, including the Captain, 
had ever witnessed a similar appearance. 

It would be interesting to know whether 
such phenomena had ever been seen before 
in the same latitude. Basil Lubbock. 

Sandhills, Bletchingley. 
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WEATHER FORECASTS. 


[24.}—Februaryy will probably be a> very 
wet month, (and) inf] its name of “Filldyke, 


Y, 
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black or white,” as there willbe a great deal 
of snow in the north and heavy rains in the 
South (snow at times), going far to mitigate 
the water shortage in. the south-east of 
England. In our last ‘ wet period ” (January 


17 to 25) (see letter 6, p. 5) over l4 in. 


of rain has been measured already. | 
D. W. Homer, F.R.Met. Soc. 
Tunbridge Wells, Jam. 20. 


SUMMER TME. 


[25.—Many phanks to the correspondents 
whocomment on the subject of my query. I 
can well imagine “ H.H.’s ”? feeiings on pocket- 
ing his watch and wondering what the world 
had come to. Mr. W. Goodacre’s remarks are 
very amusing to me and my friends. I have 
been a reader of ‘‘ Ours’’ for some 35 years 
and this question was the very first which I 
have asked the Editor to fimd space for, 
` although I have done a little thinking for 
others to the extent of several hundreds of 
replies to queries. 

We are all quite aware that the Summer 
Time Act is a piece of deception; that it 
naturally gives a certain section of people 
an hour’s extra daylight in the evemng is 
self-evident; that it is quite probable one's 
gas and electricity bills may be somewhat 
lightened, etc., ete.; but no one seems to 
know why these advantages cannot be ob- 
tained by reasonable methods. 

It would be a foolish man who did not 
alter his clocks to legal time when Summer 
‘Time is in force. The law does not. compel 
one to turn the hands around, but. if a man 
landed up at 10 a.m. to work instead of 9 
it wovld mean the “sack.” That is where 
the compulsion comes into the question. Mr. 
O. R. Walkey’s time-table solution is hardly 
‘strong enough. Surely these are printed 
monthly? Tide tables are often muddled up 
now by the printers, but small blame to 
them. The papers of May 1916, when 
Summer Time was first introduced, state that 
the measure was for war time only. The 
. War is now officially over. and if the Govern- 
ment try to pass the Act for this year, I 
hope each one who is “fed up” with such 
childish legislation will send a postcard to 
: his M.P. marked “I have no use for Summer 
Time!” T. Tamblyn-Watts. 

Late Lt. R.A.F., A.M.LE.E. 

Helwan, Sandown Ave.. Westcliff-on-Sea. 


(26.J—After reading the excuses put for- 
ward by W. Goodacre with respect to the 
Summer Time Act I think that he and not 
Mr. Watts should begin to think for him- 
self. He mentions saving gas. Well, if he 
has one burner going (working-class style) he 
does not save twopence per week, and he 
will spend more than that on soothing syrup 
to persuade the child to go to sleep an hour 
earlier. If he is one of the higher classes he 
«can afford to pay gas and electricity bills and 
so help to keep the collieries. who are work- 
ing two days a week about here, going better 
time. With regard to recreation, a working 
man can get as much as he can do by ten 


o’clock at night. and it is not dark until that- 


time in June and July. the two best months 
of the year, instead-of which he has to go to 
bed at the nicest. hour of the day. . 

I hope summer time will be done away 
with, because my children and: plenty of 
others I know are always drowsy in toe 
morning. and not ready to get up. through 
loss of sleep. 

The clergy, who have 
of the people at heart, 
Time at once if they heard some of the 
language used by the workmen. It has 
caused more blasphemy than any Act of Par- 
liament that has ever been passed. fam sure 
the House ef Commons could occupy its time 
better in things other than making Acts 
which aggravate the working people, who as 
a whole think that it has been made for the 
benefit of the upper classes. There is noting 
to stop Mr. Goodacre from getting up an hour 
earlier in the morning if he wishes without 
having ‘all the nation up with him, and I am 
sure if the individual opinion of the people 
could be got between now and March the 


the spiritual welfare 
weuld stop Summer 


Summer Time Act would be knocked off bv a | Co.. of 18. Bluumsbary Square, W.C. 
J. 


large majority. A Lancashire Led. 


DIFFUSED LIGHT IN TELESCOPES. 

{27.J—Mr. Burnerd (letter 8) raises an in- 
teresting point. regarding diffused light in 
reflectors—I greatly doubt. that this is an w- 
avoidable evil. An inferior refractor often 
shows a glare round any bright object, and 
doubtless many reflecturs do the same. The 
presence of diffused light means loss of con- 
trast and definition. In really first-class well 
built instruments the ~“ spider”? of the New- 
tonian flat causes very faint clean fine lines 
to radiate like the spokes of a wheel from 
brilliant stellar and planetary objects, but 
beyond this the images should and do appear 
clean and crisp on a jet-black background. 
Even given optical excellence. scattered light 
may exist in a reflector when flat mount and 
tube are not all they should be. Diffused 
light is also occasionally due to purely atmo- 
spheric causes, an extreme example being 
when the Moon, viewed with the naked eye, 
appears ‘surrounded by a halo. With an 
8.5-in. reflector on good nights in Thessaly 
I obtained views of the cusps of the new 
Moon brilliantly defined; with the Earth-ht. 
portion beautifully shown; planets, _in- 
cluding Venus. exhibiting hard limbs; Nep- 


tune defined as a sharp ‘little disc, with a 


satellite steadily held with slightly averted 
vision.. On the ‘best nights spurious star 
dises were seen as bright dots on a black sky. 


During the winter of 1912-13 there was a long 


spell of good seeing night after night. in very 
cold weather with a strong N. wind from 
the adjacent snow-clad mountains. A fine 
3.3-in. and smaller refracturs also performed 
well up to their several capacities. It may 
also be mentioned that. my present 123-in. 
With equatorial reflector is satisfactory 
in every way and suffers from no diffused 
light trouble. The evening of the 17th 
instant proved clear at Ealing, and star 
images were so steady that a power of 670 
was used on the Trapezium of the Orion 
Nebula. With the full aperture of the 124 
the 5th and 6th stars could be steadily held, 
the 6th star being more difficult with lower 
eyepieces. Tempel’s nebula in the Pleiades 
was easy with a low large field eyepiece. 
but this nebula has been sometimes visible 
in Thessaly with the 4.d-in. refractor. 
Skies in Greece are more frequently clear 
than steady, and thus faint stellar objects 
may often be caught with a minimum aper- 


ture. For example, the nominal 14 mag, 
distant comites of n Orionis and 8 Cancri 
have both proved within the grasp of 
the 8.5-in. speculum. 

During the «past year Mimas was 


twice certainly seen (once at. Eastern and once 
at Western Elongation) at Ealing with high 
power eyepieces on the 12j-in. T learn: that 
this verv faint satellite proved difficult even 
in the Greenwich 28-in, refractor. 
A. A. C. Eliot Merlin. 
Ealing. Jan. 20. 


MICROSCOPICAL: A NEW ELECTRIC 
: LAMP. 

(28.J—*‘ Country Solicitor will be glad to 
hear that a highly efficient electric lamp 
having novel features is now placed on the 
market. The inventor says, ‘Ti is suitable for 
critical Wumimation. The bulb is made of 
a special mixture of glass which is opal m 
colour, and when the image of the same ts 
projected in the plane of the object there 1s 
no granular matter or structure whatever to 
be observed in the fieid of view.” The 
Student's pattern for wse end for routine 
work in the laburaiory has been sent to me 
and very soon the “Research” worker's 
model is tu follow. Having no electrical 
instalation I obtained the assistance of the 
secretary of our local Natural History Society 
who has only a meagre micrescovical outfit. 
but is a keen and clever electrician. 
showed him before we departed a P. angula- 
tum neatly resolved with the 4-in. Winkel 
and a X25 Telauzic ocular, the illuminant 


his house we tried how the electric lamp 
would verform on the same object with the 
same lenses at work, the result was we 
obtained a much more refined and perfect pic- 
ture and a crisper presentment of details. 

The lamp is mide by Messrs. Ogilvy and 


BoR: 


to those obtained 
Although the practice of using the flame end- 
on is adopted by the best authorities, it gives 
rise to some misgivings in Mr. Millar's mind 


tion ” 


son. 


he at that time accepted and believed. 


THumination” a 


being my incandescent gas lamp, but when at 


CRITICAL ILLUMINATION. 
[29.}—Mr. W. G. Miller (237) uses the 
flame of an oil-lamp as an illuminant for 


critical microscopy and believes that images 


obtained with the flame end-on are superior 
with the broad side. © 


lest there be some departure from ideality 
in such technique. The depth of the flame so 
used cannot be focussed into one plane by the 


sub-stage condenser, and the ideal is, pre- 


sumably, ‘the illupjnation of each point in the 
object by an image of a point in the illu- 
minant. However, Mr. Millar prefers facts 


to theories, and even were the theories less 
questionable than those of microscopic vision, 
auch a preference would be only reasonable. 


“What is now called “Critical Illumina- 
was introduced about thirty vears ago 
by our valued correspondent Mn E. M. Nel- 
The method may be described in a 
sentence as the illumination of the object by 
focussing upon it the image of an illuminant 
by a well-corrected and centred substage 
condenser, the numerical aperture of which 
is limited by means of the diaphragm to not 
less than three-quarters of the numerical 
aperture of the objective. : 

This mode of illumination was criticised 
severely by Abbe on theoretical and practical 
grounds. It should be remembered, however, 
that Mr. Nelson arrived at his practical con- 
clusions by experimental means, by careful 
study for years of the possible methods of 
illumination; and if any theoretical con- 
siderations fortified his conclusions in his 
own mind they must have been based upon 
the Abbe theory of microscopic vision which 
It is 
necessary to remind readers of the ENGLISH 
MeEcuanic of these facts, for not all of them 


haye access to the issues in which these 


matters were first dealt with. 

In spite of the wide adoption of Mr. Nel- 
son’s methods by the ablest microscopists in 
England and America, one occasionally reads 
of attempts to disparage them. Sometimes 
the criticism is made on theoretical grounds. 
but more often because the critic has a 
scheme of his own to propound. A fairly 
recent example begins with an informal talk, - 
in which an entirely fictitious history of the 
microscopic vision controversy is given, and 
is followed bv a paper ascribing to “ Critical 
set of theoretical ideals 
which are then condemned for being inconsis- 
tent with the Abbe theory and also for not 
being realised in practice. After that the 
critic describes his own superior methods. 
In that paper the aspect of the matter re- 
ferred to by Mr. Millar was mentioned as 
being another reason for finding fault with 


critical illumination. 


The use of an end-on flame of an oil-lamn 
does certainly seem irrational if the ideal of 


critical illumination is really to form images 


of points in the flame in the plane of the 
object. What is even more irrational is that 
the matter has been referred to by experts in 
geometrical optics who have overlooked the 
most striking optical circumstance connected 
with it. 

One uses the end-on position for the flame 
in order to obtain a greater intensity of 
light per unit area, A rough experimental 
photometer gave results which showed an in- 
tensitv between five and eight times that of 
the flat side of the flame. The utilised depth 
may be more than eight times the thickness 
of the flame. The thickness of the flame. 
however. did not exceed 1.75 mm. at the 
brightest part. Suppose the depth utilised 
were 16 mm. The transverse magnification 
of the image of-the illuminant as projected 
on the object by a high-power sub-stage con- 
denser mav be taken as 1/40. The axial 
magnification will be’ approximately the 
square of this. or 1/1.600, so that our flame 
depth of 16 mm. becomes compressed into 
1:100 mm. or 10 micra—the thickness of a 
fairly thin microtome section. Mr. Millar's 
drawing is evidently rather misleading. 

There is another theoretical asnect of the 
matter. If the aim of critical illumination 
had been. to illuminate each barely resolvable 
‘nterval in the abject by a separate disec- 
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image of a point in the illuminant, so that. 


there should be no interference effects caused 
by diffraction in the object (a consummation 
devoutly to be wished by some and sneer- 
ingly derided by other theorists), the depar- 
ture from true focus of even 10 micra might 
seem fatal. Surely the disc-images formed 
by wide cones of light would expand over 
relatively wide areas at a very small distance 
from the true focus. Here, again, is where 
the theorist is caught napping. H. Dennis 
Taylor has pointed out that nothing of the 
kind occurs with the spurious discs repre- 
senting stars in the telescope, and that, re- 
varded as three-dimensional images, such 
discs have an almost cylindrical shape near 
the true focus.. As this effect is increased 


with an increasing ratio of aperture 
to focus it is reasonable to suppose 
that the substage condenser will pro- 


vide similar effects. In other words, the 
image of a point of light wrojected on the 
- abject by the substage condenser will remain 
the same size through an appreciable range 
of focus. If somebody could prove that this 
range was as much as 10 micra some interest- 
ing questions would arise concerning the 
theory of the critical image. Theory is, how- 
ever, not a necessity in the use of the micro- 
scope. Its main service would be to confirm 
our faith in the images obtained with criti- 
cal illumination. | William B. Stokes. 
Montreal, Jan. 5. : : 


RELATIVE EFFICIENCY OF REFLEC- 
TORS AND REERACTORS. 


(30.J—Although with no experience of 
reflectors, I should judge from the accounts 
published by others that reflectors were ver 
useful instruments. As they. are so muc 
cheaper than refractors they necessarily are 
very popular. Most of the published com- 
parisons are those between reflectors and 
achromatic telescopes with doublet object- 
glasses. All telescopes of this form, made 
with the old glasses, when turned on Venus 
exhibit the brilliant colours of the secondary 
spectrum in &a conspicuous and most 
unpleasant manner, but the reflector is free 
from this defect. 

There are three definite points (not one of 
which can be disputed) in favour of the 
reflector. First, freedom from secondary 
spectrum : second, ease of position for obser- 
vation; third, cheapness. Against these the 
refractor ‘has, first, mo blocking out of its 
centre by flat. This is thought by many 
merely to cut out some light, which can 
easily be replaced by making the aperture 
larger, for we read that a 5-in. reflector is 
equal to a 3-in. refractor, and so on. But 
this is not all, because the cutting out of the 
centre of an objective alters the form of the 
antipoint. Then, too, there is the diffrac- 
tion caused by the spider, which is very 
evident in photographs. The above defects 
may be grouped together as une point. The 
second, and an important point, is the closed 
tube. It is agreed, on all hands, that vision 
in a closed-tube refractor is usually steadier 
than with the open-tube reflector, except 
upon rare favourable nights. | 

So, then, we have two points in favour of a 
refractor as against three in favour of a re- 
flector. As one of the reflector points is £ s. d., 
if that is cut out they stand upon an 
equality. But lately, however, the refracting 
telescope has been apochromatised. It has 
been my good fortune not only to possess an 
uw pochromatic 14-in. of 15-in. focus and a d-in 
of 37}-in. focus, but also to have seen a 
5-in. recently constructed by Colonel Gifford, 
of Chard, Somerset. who did all the calcula- 
tions, as well as the measurements of the 
class indices, himself. A very laborious 
piece of work, when one considers that the 
measurement of each line requires the read- 
ing of 36 angles each measured to decimals 
ef one second of arċ, and 135 lines to each 
glass, viz., 468 measurements for each glass, 
and this for two or three dozen glasses from 
which the selection of the three glasses for 
the object-glass was made. 

This materially alters the question. for I 
doubt if anything can be compared to the 
perfection of the images obtained with this 
5-in. of 624-in. focus. Not a trace of colour 
could be detected, but what is equally 
important is that the corrections are so 


`» 


- 


‘apochromat 


absolutely perfect that the concentration of 


a star’s light is at a maximum. A single 
example will suffice. The telescope was 
pointed to e Lyre. The debilissima did not 
want looking for, they were at once ‘con- 
speuous. No one would think of calling 
such prominent objects “debilissima.’’ To 
me they seemed as obvious as the smaller of 
the seven stars forming Ursa Minor are to 
the naked eye. Hence, if £ s.d. is cut out 
we have two points for a refractor against one 
for a reflector. I am pretty nearly sure 
that no other telescope, either refractor or 
reflector, has ever been made of that aper- 
ture that would compete with this new 
of Colonel Gifford's. When 
that able and born astronomer Sir David 
Gill, who did so much to rescue English 
astronomy from the deplorable condition it 
hed: reached at the hands of zx chasers, 
first looked through one of Colonel Gifford’s 
apochromatic 3-in. telescopes of 374-in. 
focus, he shouted for joy! What would he 
have done if he had lived to see the 5-in.? 
Edward M. Nelson. 

[3l.}-In your issue of January 135 Mr. 
Eliot Merlin states that “the best triple 
apochromatic objective cannot be perfectly 
corrected, and is never really entirely apo- 
chromatic; the reflector is alone capable of 
affording a truly apochromatic image,” etc. 
I would like to point out to Mr. Merlin that 
every time he uses a low or medium power 
Huyghenian eyepiece with his reflector, as- 
suming its figure perfect, he is adding b 
chromatic aberration to the focus of the 
cone of rays which may amount to quite as 
much as any residual chromatic aberration 
that exists in a triple apochromatic objec- 
tive of the same aperture. If he uses a 1-in. 
Huygbenian eyepiece he is practically view- 
ing an image as if formed by a chromati- 
cally under-corrected reflector whose focal 
length for the F ray is about .02 in. shorter 
than its focal length for the C ray. Yet I 
think that your readers who are observers 
will agree with me that such a small amount 
of chromatic aberration has no injurious 
effect: whatever upon the definition of the 
reflector, in spite of the fact that the usually 
much shorter focal length of the reflector 
relative to its aperture very much increases 
the theoretically injurious effect of the above 
amount of chromatic aberration upon the 
definition. 

The fact is that the effect upon definition 


of small residual amounts of colour aberra- |d 


tion is greatly over-estimated in the case of 
refracting objectives whose focal lengths are 
not less than 14 or 15 times their apertures. 

On the other hand, Mr. Merlin does not 
sufficiently realise the greatest advantage 
that the refractor has over the reflector, 
especially when apertures larger than a foot 
or so are considered, It is in the very nature 
of the reflector that any local or general 
angular deviation (d), caused by strain, of 
any part of the surface from the true lie 
gives a deviation of 2 d for the ray or rays 
reflected from it. That js, they are deviatad 
from correct transmission to the correct 
focus by 2 d. In the case of the refrac- 
tor, however, a deviation (d), caused by 
strain, of any part of one of the twa ar 
three lenses concerned at the most only 
causes a mere (and generally extremely 
small) fraction of d as deviation from the 
correct direction of the ray or rays refracted 
through. , 

If the first lens of a double objective has 
its front radius 1 to back radius 6 or 8, 
then any general or local bending of the 
lens that may take place has no deviating 
effect whatever upon the refracted rays, and 
in the usual case of the crown lens with 
radii 2 to 3, any angular deviation d of part 


of the lens from the truth will not deviate | k. 


the rays more than d@/2000 and d/1000 in 


the case of the flint. This must at once be’ 


recognised as an enormous advantage over 
the hypersensitive reflecting mirror, whoge 
reflected rays are perpetually at the mercy 
of varying mechanical strains and variable 
temperature, the latter especially being the 
case, since the comparatively slow conduct- 
ing glass has been used for them instead of 
speculum metal. Not only is the speculum 
(especially if of short relative focus) Gnuch 


more difficult to figure correctly, but it is 
enormously more difficult to preserve the 
figure when obtained. I may be ignorant, 
but I have not heard of any delicate double- 
star work having been carried out with a 
reflecting telescope of any size over 18-in. 
aperture. It is doubtful whether any large 
reflector can be said to give a recognisabie 
spurious disc for the star image, and thus be 
capable of resolving double stars down to the ’ 
theoretical limit imposed by the aperture. 
Certainly the new 72-in. and 100-in. reflector 
of America will not even remotely approach 
their theoretical resolving power, according 
to the published measurements of their aber- 
rations. l - 
But the largest refractors hitherto made 
are capable of separating double stars down 
to their theoretical limits, in the rare cases- 
when the state of the atmosphere permits the 
use of sufficiently high powers, and the 
obvious corollary is that over a certain aper- 
ture the reflecting telescope is not capable of 
such fine definition as the refracting tele- 
scope, secondary spectrum or tertiary spec- 
trum notwithstanding, and the great asvan- . 
tage of the largest treflectors must be re- 
stricted to their great light-gathering power 
and intensity of image, which are invaluable 
and indispensable for celestial photography. 
H. Dennis Taylor. 
Bishophill, York. 
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[345.]—URIC ACID.—“ J. W. H.” will find 
all the chemicals he names in a certain well- 
aavertised “'salt,” which his chemist can tell 
him all about, and the list of salts of which 
1t 13 composed is plainly stated on the battle. 
I should like to say, for the benefit of all 
sufferers from rheumatism, that in addition 


to the occasional use of such salts I have found 


the greatest relief—practioally a ‘oure—of this 
troublesome complaint by the frequent use of 
pure olive oil taken once or twice a day, after 
meals, a teaspoonful at a time. A little salt 
or a biscuit helps it to “go down” com- 
fortably. H. E. C 
_ [400.] -HARDWOODS FOR TURNING.— 
In your issue of the 20th I notice that our 
friend “ K. C. A. J.” has found cocus rather 
disappointing; and reading this reminded me 
of what I intended to mention in my 
letter on these woods. It is almost useless 
for amateur turners to buy this class of wood 
irect from timber importers. I know it can 
be bought at what seems a reasonable price 
compared with what Holtzapffel or others 
would charge, but these woods must 
treated correctly and seasoned well before 
they are of any real use to the amateur for 
ornamental work; and as we know they are 
extremely hard, it takes many years of correct 
treatment to bring this wood to perfection 
for the really high-class ornamental turner, 
and, of course, this means money laid aside 
for a time. and often the extra price. charged 
does not make a return of 2} per cent. in- 
terest on the Jocked-up money alone, and 
lathe builders in this class of trade. as a rule, 
only keep it to oblige the customer. 

Sidney H. Hines. 


[417.;--PAINFUL HAND AND ARM.— 
‘ Enquirer” suffers from neuritis, Common 
causes: resting the elbow on the arms of an 
easy chair and lying in bed with the arms 
bent. Avoid the first, and when in bed sleep 
with the arms straight down the body. <A 
course of cod-hver oii and Maltine would 
benefit the troubled nerve greatly. Avoid 
chills. Audax. 


[421.] — COLOUR-PHOTOGRAPHY.—Y ou 
have gone off the beaten path. The negatives 
are usually taken through three fiters or 
screens, each of which passes approximately 
two-thirds of the spectrum and stops the re- 
maining ‘third. Thus the orange-red screen 
ceps out the blue rays, the green. holds back 
the red, while the blue-violet stops the yellow, 
the positives from the respective negatives being 
printed in the colour “‘out-out.’’ Considering, 
for the moment. your blue screen. and assum- 
ing that it will pass only the blue rays and 
entirely cut off the others, it is obvious that 
the black deposit in the developed negative 
represents the blue components of the object 
photographed; therefore, its positive should’ 
act as a stencil „and show the blue of 
picture -when viewed through the screen by 
which’ the ‘negative was taken. This is whet 
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wctually happens in both the “ Lumiere” and 
“Paget” screensplate processes. ellow 
taking-screen seems to be quite unsuitable, 
‘passing, as it does, such a large proportion’ of 
the other colours. It is sometimes used in 
colour-photography to make alightgrey key- 
positive, over which the tri-colours are laid, 
but not otherwise, to my knowledge. Its great 
use is to absorb the ultra-violet rays. In re- 
gard to the other diffoulty: Your flowers, 
although appearing to the unaided eye to 
*‘predominate in the three primary colours,” 
would each undoubtedly show ’a considerable 
admixture if viewed through a ‘spectroscope. 
Your negatives are probably correct. The 
crux of the matber would be in finding suit- 
able dyes for the positives from them. I 
should advise you to make a fresh start with 
an orthodox set of ‘* Wratten ” tri-colour filters 
(the sheet gelatino ones answer quite well for 
experiments) to be obtained from Kodak, 
Ltd., who advertise in “Ours” this week. 
With these as a basis, and the books to which 
you have access, there should not be a very 
great difficulty in obtaining, with some prac- 
tice, a complete colour picture; but you must 
not hopo to get either a negative or positive 
tnat will show you, for example, a yellow flower 
alone. If you are within easy access of Croy- 
don, I should be pleased to discuss the ques- 
tion with you and show you one or two speci- 
mens, if you care to advertise your address. 
Croydon. A. ©. J. W. 


422. —BLOW-FLY FOOT.—This query is not 
very clear, but must, I think, refer to what: is 
called the ‘ planta,” and if so it ts desoribed 
and figured in Lowne (see p. 195, pl. ix. fig. 
8. Its use is quite problematical. ‘‘'Tryst’’ 
might look up Hepworth’s papers in Quart. 
Jour. Mic. Sci., vols. ii. and 113. 1854-5, also 
Tuffen West in Tr. Linn. Soc., val. xvi., oe 


{423.}- MYSTERY CLOCKS.—It is several 
years now since I saw one of these clocks, but 
ıt roused my interest at the time. I would 
like to suggest the following as a possible ex- 
planation, but do not know if it is the true 
one. As the two hands act pia anne hf we 
need consider one only—say, the minute hand 
It is balanced on a metal pin or pivot attached 
to the window; at one end is a pointer, and 
at. the other what appears to be a counter- 
poise in the form of a watch-shaped box. We 
_ know that if a suspended body is free to move 
it takes up a position such that its C.G. is 
directly below the point of suspension. Now 
suppose that the innocent-looking counterpoise 
‘carries a watch mechanism which causes a 
small weight to be carried round once an 
hour. In other words, the C.G. of the counter- 
poise is eccentric, and revolves once an hour. 
Thus the C.G. of the whole hand will be con- 
tinually changing, and as it changes the posi- 
' tion of the hand is automatically altered so as 
to produce conformation to the law enunciated 
above. Investigating the mathematics of tho 
motion, I find that it would be possible, by a 
correct distribution of weight, to cause the 
C.G. of the hand as a whole to rotate round 
the central pivot nearly in a circle and almost 
uniformly. This means that, although the 
clock might be “correct” at the hour and 
the half-hour, it ‘would show a small error at 
the quarters. I do not know whether this 
error is sufficient to be detectable: in any case, 
friction probably causes the hand to move in 
little jerks, and the effect would be masked. 
To sum up. a watch mechanism in the counter- 
poise causes the C.G. of the hand as a whole 
to move in a circle round the pivot. The 
hand responds by moving continually so that 
the C.G. is below the 
out the time. 

'429.]—ALTERNATING CURRENT.— An 
E.M.F. (electro-motive force) develops in a 
conductor when such conductor is moved in 3 
magnetic field. By a magnetic field is meant 
the spaco between the pole-faces of a magnet— 
lines of magnetic ‘‘ flux” streaming across 
from one pole to the other. ‘Between the ends 


r 


pivot and thus points 
L. J. C. 


of the moving conductor a D.P. (difference of. 


potential). measured in volts, arises. and 
current flows, first in one direction, then in 
the opposite. We see. therefore, that we need 
magnetism, motion, and a conductor in order 
to generate electricity, but we do not know 
“why” the phenomenon appears. In the 
dynamo a large number of copper conductors 
ate wound on thé rotating part, and they 
cut through the lines of magnetic “flux.” 
Each conductor in turn sweeps through weak 
and strong portiong of the field, the induced 
current rising from minimum to Maximum In 
the movement “up” past any one pole-face. 
where the “flux” is dense. and falling again 
to minimum ‘‘down’”’ or away from the pole- 
face, where the “flus” is weak. The sine 
curve seen by “Puzzled” does not represent 
current going in and cdming out. It repre- 
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sents, on the contrary, the 'wave movement 
to a maximum value, first in one direction, 
then in the other, during a periodic time for 
which the horizontal line stands, and the 
number of periods or cycles per second is 
known as the frequency. With regard to the 
mains, these are connected to the moving part 
(rotor) by means of rubbing contacts and slip 
rings, and are therefore extensions of the rotor 
coils. Between any pair of such mains there 
exists a potential difference, and when lamps, 
radiators, etc., are connected current flows 
The voltage arises in the manner stated, and 
is dependent upon density of flux, active length 
of conductors, and speed of rotation. S 
J. W. H. 


[429.}—-ALTERNATING CURRENT.—The 
electromotive force is induced in the wire as 
it approaches and recedes from the magnet. 
The current is reversed in the wire when it 
passes the magnet. Hence the name, alter- 
nating current, It is quite right to say that 
as much current returns to the dynamo as 
goes out. The circuit must be complete 
whether it has ramifications or not. - 

F. G. Ansell. 


‘(430.}-STEAM AND OIL-ENGINES.— 
The apparent difference in power between the 
two engines you name may be due to the fact 
that the oil-engine has the continuously applied 
load by the dynamo, which throughout one 
of its revolutions exerts the same retarding 
force, and the higher the speed the greater 
this force becomes while the dynamo is on load ; 
whereas in the case of the steam-engine the 
greater the speed the more freely the saws cut, 
and, therefore, exert less retarding force. The 
horse-power unit was standardised by James 
Watt, who found that the average horse could 
do about 22,000 foot-pounds of work in a 
minute. Watt added 50 per cent. to this, and 
took 33,000 foot-pounds per minute as the unit 
of power. Thus, horse-power developed can 
be ascertained by calculating the work done 
per minute in foot-pounds and dividing the 
result by 33,000. JI.H.P. (indicated horse- 
power) is that derived from an indicator dia- 
gram, or, in virtue, is the measure of energy 
delivered to the piston per minute, and the 


i | B.H.P. (brake horse-power) is a measure of 


the energy produced by the engine in the same 
time. 

B.H.P. 
I.H.P. 


x 100 = mechanical efficiency per cent. 


Electric. 


431.J—MAGNETISED WATCH.—Rotate 
the watch rapidly in front of a powerful dy- 
namo or motor’ by means of a twisted string. 
Most watches nowadays have magnetisable 
hairsprings, and if you have to wear yours in 
the neighbourhood of electrical machintry I 
should advise you to have a watchmaker at- 
tend to it. - T. Tamblyn-Watts. 


[43LJ4MAGNETISED WATCH.—I once 
knew a magnetised watch demagnetised by 
its owner constantly making it go for many 
days. Lever watches are more susceptiblo to 
magnetism than horizontal. If the above 
suggestion fails, I would suggest taking out 
the hair spring, heating it to a dull red, and 
then re-tempering it. In the case of a lever 
this might not be enough. If so I would 
suggest similar tr ent for the balance 
staff and banking pins, but if the lever 
touches the middle of these pins or they are 
mado of brass this last might not be neces- 
sary. If the lever is made of steel, and is 
much magnetised, that might be neutralised 


by a very careful insertion into a magnetic 


field just far enough to néutralise it. A 
mariner’s compass’ would be a good indicator 
as to the strength of tho field required and 
its comparison with the strength of the mag- 
netism in the lever, and much patience and 
care would be required, as a want of ex- 
perience might easily cause the operator to 
reverso or to strengthen the magnetism in the 
lever and the watch. F. G. Amsell. 


[432.-—PHONOGRAPH  RECORDS.—You 
may make your own records at home by ob- 
taining a recorder to fit in the same holder as 
the reproducer you use. Blank wax cylinders 
are obtainable for Edison Bell phonographs. 
also recorders and reproducers, at gramophone 
əx phonograph shops. Electric. 


[433.] — ACHROMATIC ONE-RADIUS 
DOUBLE EYEPIECES.—I have used one of 
these new eyepieces mentioned by “O. G.’”’ on 
2. 292, and think it is the best I have ever 
wed. The field is absolutely flat and it is per- 
fectly achromatic, with crisp definition. 

Edward M. Nelson. 


[2.}-PARSEC.—The pataliax of a sbar is 
the angle subtended by a radius of the Earth's 
bit at the distance of the star. and) is;less 
than one second of are for even the nearest 
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‘stars, The greater the distance of a star, the- 


smaller is its parallax, and hence the distance - 
may be conveniently stated as the reciprocal . 
of the parallax, the unit being the parseo, that 
is, the distance at which the parallax would be 
one second of arc. Since the radius of the- 
Earth’s orbit is 92.9 million miles, and one 
second of aro is 1 in 206,265, the product ot. 
these numbers is the number of miles in a 
parsec—19.16 X10** miles. K.Q 


[3.}-SILVERED GLASS SUN-SCREEN. 
—Take an old or spoiled photographic plate, 
and cut from it seven circular pieces that 
will easily fit the end of the draw-tube of the 
velescope. Smooth their edges. Cement them 
to a ciroular disc of thicker glass, whose 
diameter is three times that of the smaller - 
circles, one being in the centre and the other 
six round it. Pitch or resin makes a good 
cement. Press them firmly while hot to 
squeeze out as much of the cement as possible - 
and to make the surfaces into one plane. 
Cement a cotton reel to the back for a handle. 
Make two similar large discs with handles. 
Using these discs, A, B, and C, grind them 
together thus, AB, AC, BC, with flour, emery. 
and water, continuing with finer grades of 


emery, and polish with a pitch tool and rouge ~- 


and water, or a paper tool with’ dry rouge. 
Putty powder or oxide of zinc may be used 
instead of rouge. Then heat the disc, remove 
the small circles, and replace them with their 
‘‘ worked ’’ faces next the tool, and grind and 
polish the exposed surfaces. Then detach 
them and carefully remove all traces of pitch. 

ey may then be silvered on one side, but 
should: not be left long in the silvering bath. 
as a thick film is not needed. The film should 
not be polished with rouge for fear of- pro- 
ducing pinholes. They are then cemented 
together in pairs, with the silvered sides in 
contact, using Canada balsam or mastic or- 
any transparent cement. Using two films 
causes any pinholes in one film to be covered 
by the other. It also preserves the film from 
injury. I have one that I made about thirty 
years ago. It is possible that the discs may 
not need regrinding and polishing. A trial 
of the telescope, with and without two discs. 
on a double star, will show whether they 
injure definition. Many years ago I wanted’ 
a position-micrometer, and made a very effi- 


|cient one by placing a half-circle of window- 


glass at the end of the draw-tube. This half- 
circle was cut from a piece which was slightly 
thicker at one edge. It was therefore a weak 
prism, and gave a double image. A strip of | 
paper was pasted round the draw-tube and 
divided into 360, and a hair was fixed across 
the stop in the eyepiece. The results were 
much more accurate than estimations. I do 
not remember any loss of definition in the- 
second image with a power of 120 diameters. 
Tpgwich. A. Woolsey Blacklock, M.D. 


[4. -DIFFRACTION GRATINGS.—W. P. 
Gamble will not find a quick and satisfactory 
method of producing replica gratings- 
Thorp’s celloidin process requires consider- 
able care, a dustproof room, and, above all. 
purity of solvent for celloidin. or Rowland 
grating will receive irreparable damage. If 
he only requires one or two replicas and will 
forward his grating to us. we will, if the - 
grating is suitable, oast him two and mount 
them on flats free of cost. 

W. E. Chew and Son. 

49, Hulton Street, Moss Side. Manchester. 


[5.J-HAND POWER PRESS FOR NUTS. 
—I cannot answer the oil parts of your query. 
but will deal with the mechanical as far as 
I am able from the information you give. 
The toggle press you propose would cost more 
to construct than an ordinary screw press. 
and have no corresponding advantages. The 
toggle gear, etc., would get in your way when 
filling or getting at the press chamber. Also. 
the material requires “following up,” and 
here the toggle press would be at a disad- 
vantage, as, once the levers get vertical, there - 
is no more movement possible on the ram. 
and your nuts would be half pressed. As I 
have said, I cannot say much about the oil 
side, as I have had little experience, but with 
cherry kernels and sloe kernels used in 
cherry brandy-and sloe gin manufacture, the 
nuts compress far more than you state, ang ` 
need to be followed up as the oil is expressed. 
I should advise a press as follows:—Cage. 
same size @s you propose, standing on cast 
iron base, with oil trough cast in. Base. 
2 ft. square, 3 ft. thick, and heavily ribbea 
from centre te edges. Pillars, four 2 ft. dia- 
meter, reduced to 12 where they pass through 
base and head, and screwed on ends for nuts. 
Head, 2 ft. square, 8 in. deep in centre. 
tapered and ribbed down to corners where - 

illars come through. Screw, 5 in. diameter. 

ouble-thread (1) inpitch. Ram head fixed to 
pottom of screw, but free to revolve. Tc 


. Jength., 


‘penetrating the silver layer. 


enough to stand polishin 


. paraboloid, the cone of rays would be 


- of interseciion. 


-cards,is often very variable in quality. ; 
‘not state how you tempered it; merely heating 
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upper end of screw fix a powerful ratchet 
with one or more bars 8 ft. to 10 ft. 
Jong. Or a boss can tbe forged 


on end of screw and holes bored in it for 


steel tommy bars. The length of pillars and 
screw must be caleulated to allow of ram 
going quite 2 ft. down cage. : With regard 
to the toggle press, the head must be as stiong 
as the base. of course. say, 4 in. at centre, 
tapering down to 23, with ribs. The levers 3 in. 
x lin. Finally, you would probably be able 
to buy and ship out a press, either new or 
second-hand, at a tithe of the price it will cost 
you to make it. David J. Smith. 


(6. —MIRRORS.—If this is in the nature of 
an experiment, substitute a good aluminium 


-alloy for the cast iron, grind to a clean spherical 


surface, then copper-plate. and finally silver- 
plate. The latter coat will have to be thick 
and figuring to a 
parabolic curve. Turnish would have to be 
avoided in use, by means of close-fitting cover 
filled with cotton wool, As the eyepiece would 
be. say, 8 to 40 inches from the axis of the 


T2 


or shghtly over 1 inch diameter at the point 
, The minor axis of elliptical 
mirror would not do less than this, and should 
preferably be 14 inches. The pancratic eye- 
piece should give satisfactory results within 
its capacity. A 63-inch mirror of 30-inch foreva! 
length may have been intended for photogra- 
phic purposes. It will be all right visually 
ir the figure is excellent, and the object can 
be retained in the centre of the field, otherwise 
it would be preferable to about double the focal 


J. H. Hindle. 


{ ATTE cast iron mirror with 
an electro-plated surface might be used if the 
-silver surface were thick enough to allow for 
grinding. polishing, and parabolising, without 
Once made, it 
would probably be much more permanent 
than a silvered glass mirror, because it would 
be moro solid. When tarnished its brilliancy 
might bo restored by washing it with a solu- 
tion of potassium cyanide or potassium ferri- 
cyanide and sodium hyposulphite (Belitski’s 
reducer) without. rubbing. It would require 
a plane with a 2-1. minor axis, but possibly 
one with 1$-in. would do if the rack move- 
ment to the cyepiece were short. The 
pancratic eyepiece could be used entire as an 
erecting eyepicce, or the Huyghenian part of 
it as a low power. Its magnifying power 
svould be increased in the proportion of the 
focal lengths of the mirror and objective. 


` Tho 63-in. is too short in its focal length for 


use as a Newtonian. . 
Ipswich. A. Woolsey Blacklock, M.D. 


(8.J—SILVER STEEL.--This. as. sold on 
You do 
and dipping out is no good. Heat to a good 
red and dip out in water. Then Jay on a 
piece of red-hot iron and watch carefully. If 
for lathe tools, dip out at a light straw; if 
for drills. a dark straw to purple. 
David J. Smith. 

[9] — TRANSPARENT MOULDING 
MATERIAL.—There is evidently one mate- 
rial only to fulfil your requirements, and that 
is celluloid. You can buy this in sheets, ete.. 
of any size thickness almost, and with some 
umylacetate can stick it together just as 
you would cardboard: models. 

David J. Smith. 

(17.]-BINOCULAR AND TELESCOPE.— 
Tt is obvious that the image in the telescope 
is less brilliant than that in the binocular. 
because ihe area of the objective is four times 
that of the binocular and the area of its 


image is sixteen times that of the binocular. 
Ipswich. A. Woolsey Blacklock, M.D. 


<3 6 Okia 


A new form of Gear--At a meeting in 
Glasgow last week of, the Institution of En- 
gineers and Shipbuiiders in Sectland, a paper 
bv Mr. W. Rus Darling dealt with a new form 
of gear, which introduced the metal-roller 
element. A pinion of this construction, it 
was stated. was able to accommodate itself to 
any straight tooth in a wheel, and was there- 
iore independent. of the contour and thickness 
of the tooth. It was also independent of 
pitch. These facts indicated the elimination 
of geometrically designed teeth as a necessity, 
and also that irregularity of pitch and missing 
teeth would not interfere with smooth and 
continuous rinning. Further, there were no 


‘tooth clearances, and therefore no backlash. 


Other irrecularities were provided for in the 
fact that the rollers were free io incline in 
ether direction across the face. 


k 
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have 


QUERIES. 


[12.]— SANDBELTS. — Is there a small 
machine operated by hand obtainable? If so, 


wouid it safely reduce unevenly-cut venee: 
to. say, 1-69th of an inch with a fair amount 
of accuracy ’ The veneer that requires level- 
ling iz about 12 jn. wide in long lengths. Also 
what grade of sand would be most effective 
for this purpose’ If any trade readers care 
to reply direct. please refer to ‘Addresses ” 
column.—H. Metcalfe. 


{13.] — PREVENTING MOISTURE ON} 
GLASS.—Can any reader of ‘Ours’? inform 


me of what ingredients the small tubes of 
polish issued to us during the vecent war for 
polishing the eyepieces of gas-masks as a 
preventive of the condensation of breath 
thereon, were composed? Failing this, perhaps 
someone can give me a recipe for a similar 
mixture giving the desired result.—Ontical. 

[14.1—DECORTICATOR FOR CASTOR 
OIL SEEDS.. Will someone kindly describe 
and give a sketch, if possible, of a suitable 
machme for removing the outer shell of the 
eastor oi] seed without damaging the soft 
berries inside tco badly? It need not be very 
biz. as it is intended for the grower’s use only. 
Also how are edible oils deodorised’ Is it 
a complicated process’ I notice it fetches 
a mucn better price on the market than the 
ordinary oil. -Katanga., Rhodesia. 


115.) WATCHES. - How is it ‘possible in 
a wrist-watch, say, to distinguish between a 
“good” movement and a “poor” one? I 
been looking at several supposedly 
“good” ones, and in none is the balance- 
wheel cut right through except a Waltham 
pocket-watch. AN have stona pallets, how- 
ever, of much the same appearance.—H. E. A. 


[16..—CLUSTERS AND NEBULÆ.-—Wan- 
ted, the positions and any particulars of Nos. 
40, 48, and 102 on Messiers lst.—K. Q. 


17.) POLISHING NICKEL MIRROR.— 
Would some kind reader tell me how to polish 
a iickel mirror 28 in. dia.. with a 3-in. central 
hole: it is from an old reflecting telescopa 
(George Sterrop. maker). I have lathe and 
tools und can make anything required. My 
method of operation with indifferent success: 
—(1) I mado a lead dise about 1 inch larger 
dia. than the mirror and formed it to the 
proper radius to suit the concave mirror, and 
well relieved the surface by radiating grooves. 
(2) Fixed the mirror in w shallow tin and 
covered with a grinding mixture of water and 
rottenstone, and worked the lead dise in small 
circular movements. I get the proper radius 
allright. and fairly good polished surface: my 
trouble is: scratches will make their appear- 
ance, and am unable to make any progress. 
The cause does not appear to be anything in the 
grinding mixture, but by hard pieces (look 
like nickel) forming on the Jead disc.—J. C. 
Owers. 

[18.]. TELE PHONES.—I have an ordinary 
G.P.O. telephone installation at my office, and 
wish to know if it would be possible to make 
a sound box or trumpet arrangement. or a com- 
bination of the two. for attaching: to the re- 
ceiver so as to enable me to hear a person’s 
voice quite distinctly when T am about a foot 
away from the instrument: in other words, to 
intensify the sound from the ordinary receiver. 
T am, of course. aware thot there ts an instru- 
ment for attaching to the head. sach as is used 
at the exchanges. . But. if possible. I do not 
want anvthing tbai is attached to the person. 
and, at the same time. I must have both hands 
free *—Old Snhsoriber 


(19.J—-COPPER OXIDE PLATES.—How 
can I make copper oxide plates for Lalande 
Chaveron cells’ I have tried 10 per cent. 
plaster of paris mixed with the oxide and 
enclosed in wire gauze, but on ithe plates 


‘being placed in the electrolyte the oxide sifts 


aw and settles on the bottom of the jar. 
T have heard that A 10 per ent. of magne- 
sium 4%xychloride will form suitable slabs. but 
I am in doubt. as to what is meant by the 
oxychloride. whether a mixture of the oxide 
and chloride or some compound. -W. A. 


Adcock. 


[20.] GALLONS AND CUBIC FERET.-— 
How many gallons are there io one cubic 
foot? Please give authority, As ex- 
amples of ihe diversity shown in the text- 
books I ‘give a list of figures culled from 
books as shown:—* Technical Chemists’ 
Pocket-Book ° (Ensoll, 1921). 6.2288; “Coke 
Oven and Ey-Products Works Chemistry ” 
(&wiih. 1921). 6.25: “ Benzol” (Whitehead, 
1920). 6.24: “Temnleton’s Workshops Com- 


“anion ™ (1919), 6,23210254: “ Poele’s Mining 
Enoineering Handbook’? (1918). 6.2982: 
“Kempes Engineers Pocket-book ’” ‘(1917.4 


6.22884; “ Logarithins for Chemists ” (Wood- 
ward, 1917). 62276601. This list, which might 
be extended, has only two items which agree 
even approximately—the first and the sixth. 
Why are there so many discrepancies ?— 
Standard. 


— ate : 
ANSWERS TO CORRESPONDENTS 


The following are the initials, ete., of letters to 
hand up to Tuesaday, > p.m.. January 24, and un- 
acknowledged’ elsewhere :— 


Davip BoorHh—One of Ours—F. J. W.—Plaskitt— 
Mrs. H. P. Hawkins—K. C. A. J.—M. D.—Alan B. 
Radford—Arthur Mee. 


A. H. R.—Yes. 

T. Mott.—Thatks, no. 

W. R. B—Yes. if brief. 

A. L. G.—The second patent would be worthless. 


BOTTLE WAX.—Brush the moulds out slightly with 
sweet oil. 


OcULts.—Sorry, but the rubbings are too nebulous 
to engrave clearly. i 

G. WHEATLEY.—We fear the constant accompaniment 
of a "light catarrh?” will prove a fatal obstacle. 

Rat-Tat.—Wind the ends round inside with the 
thinnest soft wire you can get as close to the 
end plate as possible. l 


C.—The area of the United Kingdom is 121,00) 
square miles; Isle of Man, 230 square miles; and 
the Channel Islands, 70 square miles. 

Opi's.—The first transit of Mercury ever seen was 
observed by Gassendi on November 7, 1631, the 
year in which he had looked in vain for the like 
event m Venus. 


S. Ut. K.—The neck sweetbread of the butcher is 
. the thymus giand. The belly sweetbread is the 
pancreas, a digestive giand that pours its secre- 
tion, the pancreas juice, into the small intestine. 


CORNUBIA.—We know of no society fer bringing 
ahout the abolition of ** summer time.” One is 
badly wanted, and, if started, would have our 
heartiest support and our best wishes for its 
success. 


CENTRE Powt.—We suggest a wrought-iron crank 
of 1} or 1!) in. dia.. with steeled ends hardened, 
and the radius of the cranks 24 to 3 in., accord- 
ing to the size of the iatbe and the nature of 
the work to be done. 


A. SOUTHGATE.--The bishopric of Sodor and Man, 
in the Middle Ayes. extended its jurisdiction over 
the Scottish Hebrides as well. Sodor is derived 
from a Norwegian word meaning Southern, the 
Hebrides being regarded as southern by the Nor- 
Wegians, and so named by them. 


VoTany.—We thought the fact was pretty well 
known to everybody, and the reason obvious, 
without the need of so long a letter as yours. 
But Shakespeare was certainly the master of the 
greatest vocabulary of the English language ‘in 
his works, which contain no less than 21,000 worde 
as compared with the 7,000 used by Milton and 
5,000 hy Thackeroy. 


W. H. H.—Plane up a piece of hard wood to the 
exact thickness you want, put it in the vice 
_ With another piece tp back it, and cut a bead 
on the upper edge with the heading plane held 
horizontally. Then reverse the board and cut 
a bead on the other side till the bead comes off. 
-A slight feather left can he planed off and the 
rods * papered”’ in the lathe. 


T. S. H.—Our own experience of most of the arti- 
ficial stoues has certainly let as to form an im- 
pression that time has been an element in the 
formation of really lasting stone. and that 
Nature will not be hurried. Whether artificial 
Meerechaum of the same constituents as the real 
thing, if let alone for a few million years, would 
get real at last we ratiter doubt. 


H. L. W.—Not impossible. certainly. France ‘haa 
been suflermg from forest fires of mysterious 
origin: the careless cigarette smoker has been 
blamed, but foresters and some meteorologist: 
now inelme to the belief that falling meteors 
were the canse, In one flame-swept area of a 
thousand acres were found great meteoric frag- 
ments still hot three days after the fire. 


H. L. b.—The latest fad is the timepiece with. two 
hour-hands. The cemand seems due to buyers 
who wanted railroad time and daylight saving 
time before them at a glance: but the girls 
with lovers in foreign parts are calling for 
Watches that enable them to visttulise what 
“he” ais doing in London or elsewhere. Kendal 
and Dent's “‘universai’’ wateh has long done 
this much more satisfactorily. 


K. N. H.--1. No: the dies and press required would 
cost more than you could save for years. A 
cheaper method would be to get a thin brass 
stencil plate cut. and work the ‘letters, ete., on 
to the oaper with aniline ink from n pad; or 
you might get an indiarubber stamn made by 
Richford, oF Snow. Hill, E.C. See his advertire- 
ment in the “sale colminn. 2. Queries, ** Where 
cany I> obtain’ T can only avpvar in the 
* Wanted “§ (colamn Git the usual charges. We 
do fot knowsor the existence of any such drawing. 
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S1RANDED.—UVaing the mark as a basis of compari- 
son, of 2,300,000 German metal workers 63 per 
cent. receive 8 times the wages of 1914, 36 per 
cent. from 5 to 8 times as much, and the rest 
less than 5 times the 1914 wages. Since, Ín the 
same time, the cost of living has increased 15 
times, the actual wages ate but from one-third to 
one-half those of 1914. No wonder German 


manufacturers can undcersell the world. 
F. Mortos.—The operation vealled “ graiing,” by 
which a flat surface of ivory or wood is pre- 


pared previous to ornamentation thereof with the 
eccentric drill, cutter, or other instrument, is 
usually performed by cutting a serics of fine con- 
ventric circles from the eiteumference to the 


centre of the work, produced by moving a pointed 


tool in the slide-rest, say, n 160th or 200th of an 
inch for each cut, till a mere dot in the centre 
‘is formea. The tool must he set so as to pene- 
trate no deeper than will saffice to remove the 
original eurface, or the work will be torn, and 
the moment the centre is reached the tool must 
be instantly removed. i 


TERMS OF SUBSCRIPTION. 


PAYABLE IN ADVANOB. 
@s. 10d. for Three Months, 7s. 7d. for Six Months. 


and 16a. 2d. for Twelve Months, post free to any 
part of the United Kingdom. For the United 
States, 17s. or 4dol. 150. gold; to France or 


Belgium, 17s.. or 23f. 80c.; to India. New Zealand, the 
Cape, the West Indies, Nova Scotia, Natal, or any part 
of the Australian Oolonies, 17s. Monthly parts can be 
eent at subscribers’ option. Mr. Edward Pennock, 8609. 
Woodland Avenue. Philadelphia, P., U.S.A., will , receive 
wabscriptions for the United States at 4dol. 1560., pay: 


able in advance, for direct transmission from this office. 


The subsoription rates to Oanada are:—Weekly num- 
bers: 12 months, ‘917s.. equal 4dol. 150.; 6 months. 
Ss. 6d., equal 2dol. 70. Monthly parte: 12 months, 
lás. 6d.. equal Sdol. 630o. Payable in advance. 


A limited number of the following bound volumes are 
still in stock, price 7s., post free 8s. in the U.K. or 
6s. 4d. abroad:—Vols. LX.. LXVI.. LXXII.. LXXIV.. 

LXXV., LXXVI.. LXXVII.. LXXVII.. LXXX., LXXXI.. 
LXXXII.. LXXZXIII.. LXXXIV.. LXXXV., OII. OVI.. 
OVII.. OVIII., OIX.. OX.. CXI. OXII., and OXII. 


All the other bound volumes sre out of print. 8ub. 
soribərs would do well to order volumes as soon as 
possible after the publication of each half-yearly volume 
w January and July, as only a limited number are 
bound up, and tbese soon run out of print. Most of 
our issues can oe had singly through any bookseller or 
newsagent, or from the office, price 8d.. or post free 
4d. Oloth cases for binding THE ENGLISH MECHANIC. 
price 8s.. post free 8s. 9d. 


’ 
—— - 


ADVERTISEMENT CHARGES. 


The charge for Advertisementa in the columns headed 


For Exchange, for Sale, Wanted, Addresses, 
Situations. i 


ts ONE SHILLING for the first SIXTEEN WORDS and 

64. for every succeeding Eight Worde—which must de 

srepaid. No advertisement will be inserted for less than 
E ONR SHILLING. 


ana address te included as part of the Advertisement 
and obarged for. No Displayed Advertisements can appes? 
in above columns. 


pOEDETARY ADVERTISEMENTS (NOT DISPT.AVYM) 
R Q. 


Thirty words a ee iG oe a eo 23 6 
Evary Additional Bight Words a - 0 6 


Front Page. Five Shillings for the rat 40 words: after 
warda 6d per line. Displayed Advertisements on Frout 
Pava 10a Gd ver fuch. Paragraph Advertisements, One 
Ghilling per line. No Front Page or Paragraph Adver 
tisement inserted for less than Five Shillings. 

' Rates for Displayed Advertisements on application to 
the Publisher : 

All Advertisements must be prepaid, and in cases wherr 
the amount gent exceedsa One Shilling. the Publiahe: 
would be grateful if a P.O. could be sent, and not stamps 
Stampa, bowever—preferably halfpenny stamps—may bd 
sent where it is inconvenient to obtain P.0.’s. 


Advertisements must reaoh the Office by 
3 p.m. on Tuesday to secure insertion in the 
following Friday’s number. 


All Cheques and Post Office Orders to de made payadle 
to TEB STRAND NEWSPAPER COMPANY, LIMITED 


hd 


For Exchange. ; 


The Reputation Firm Exchange or Buy Any 
thing Optical. Write or call.—BROaDHURS?, CLARE 
SON, AND CO., 63, Farringdon Road, E.C.1, 


Clarkson’s, 338, High Holborn. Second-hand 
Uptical Mart. Make, Buy Sell, Exchange First 
‘lass Optical Instrumente. 


Witts, Opticians, 3, Buckingham Palace 


RoaD, S.W.1, Buy, Sell, and Exchange Optical 1n. 
struments. Particulars on application. | 


For Sale. 


Reflecting Telescopes. Mirrors, Silvered by 
aew method. More light and  durability.—G 
OALVER, Manse, Walpole, Halesworth. 


Baker’s Septembe> Second-hand List contains 
about 2,600 Optical, Scientific, and Photographie 
{austruments.—244, High Holborn, London. 


64-Page Book about Herbs and How to Use 
Them, 2d. Send for one.—TRIMNELL, The Herbalist, 
144, Richmond Road, Cardiff. 


Milling Attaohments, with Vices for Lathes.— 
Tus WHESBLER MANUPACTURING CO., LID., Trench 
Crossing, Wellington, Salep. 


Ionisead Tablets cure rheumatism, neuritis. 
neuralgia, neurasthenia, gout, prevent glandular en- 
largemente, induration of the arteries. 


Ionised Tablets increase functional activity, 
physical fitness, power of concentration, Immunity 
from disease, 


Ionised Tablets are natural remedies free from 
secondary action. 3s. 6d., 8s. 6d., 12s. 6d.—LaBORA- 
TORY, 62, Newport Street, Bolton. 


Telescopes, equatorial adjustments, eilvering. 
Aguring mirrora, 2nd ed., cloth, 8vo., 5s, 6d.—BANES, 
62, Newport Street, Bolton. 


Microscopes, Accessories, and Splendid 
SLIDES for Sule.—CLARKS AND PaGs, 28, Thavies Inn 
Holborn Circus, B.0.1. 


Books! Technical, Scientific, all subjects 
1,000,000 in stock. Second-hand and new; lowest 
prices; approval. Catalogue 401 free.—Below. 


Books Bought. Best prices given.—FOYLBÐ, 
121-125, Charing Cross Road, London. 


Microscopes, Objectives, Byepieces, Magni- 
fiers, Dissecting Apparatus, all Accessories, Tele- 
scopes, Refractors and Reflectors, Diagonal Planes. 
everything Optical. Cash or easy payments. Low 
oe Bros., 53, Graham Road, Hackney, 

ndon, E.8. 


Armstrong Acoumulators.—Electrical speciali- 
ties. Genuine goods. Catalogue 6d. Saves pounds. 
patil rubbish at ARMSTRONGS, Manufacturers, Twick- 
enham 


4s. Barns £3 Weekly.—Side-line, sells itself. 
Sample, ls. (refunded)—GLEAVES, 11/67, Mawbey 
Street, London, S.W.8. 


Mineral Specimens, 
kinds and prices. 
Address below. 


Geological Specimens, Rocks and Fossils, all 
prices.— RICHARDS’ SHOW Rooms, 48, Sydney Street, 
Fulham Road, London. 


Unmourted Microscopic Objects.—Wonderful 
sets, Freshwater Alge, Micro. Fungi, Vegetahle 
Hairs, Animal Hairs, Marine Zoology, Pond Life, 
ete., Is. td. each.—SUGGETT, 16, Williamson Lane, 
Droylsden. i 


S. Holmes and Co. are an old-established firm. 
We advertised lathes in the ‘‘ E.M.” over twenty 
years ago. We have made and sold over 18,550 
lathes. We have something to offer you.—Below. 


Build Your Own Lathe.—We supply complete 
sets of machine castings to complete up-to-date 
first-ciuss eliding. boring, and screwcuttiny lathes 
in two sizes. as follows :—3!-in. centres by 3 ft. hed 
and 4-in. centres 4 ft. bed, either bench or treadle. 
—Below. 

Owing to the Great Stagnation in the heavy 
machine tool trade, we are slaughtering the prices 
of the above lathes. both complete or in parts. 
Retter send 2d. stamp for hooklets W X Y Z.—S. 
HOLMES AND CO., Engineers, Bradford. 


British and Foreign, all 
Send stamp for free catalogue.— 


Free.—Pocket Ruhber Stamp of your name and 
address; also particuiars of moneymaking éspare- 
time work.—Agency Dept., RICHFORD’S, Snow Hill. 
London. 

Powell -and Lealand Microscope. hest model 
(1886), full attachments: Swift Portable Microscope, 
with accessories. Reck’s Electrical . lJuminating 
Apparatus, with accesseries, all perfect, in maho- 


-gany boxes.—Mrs. Hucues, Wallfleld, Reigate. 


ALL ADVERTISEMENTS 


For the Current Issue of the 
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3 p.m. on TUESDAYS. | 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 2966. 23 


Mine Exploders.—This offer cannot be repeated. 
Money returned if not satisfied. The box is worth 
the money. The dynamo is worth £5. Call any time 
and inspect them and bring some money, or you 
will be sorry. At 17s. 6d. they are a gift. Dynamos 
will generate about 150 watts.—CapDNgEY BROS., Alpha 
Mews, Alpha Road, New Cross, London, S.E.14. 


D. J. Smith and Co., Ltd., 68, Compton Street, 
E.C., make all kinds of spare parts and carry out 
all classes of motor and engineering work repairs. 


Now is the Time to Buy! A Microscope. We 
have some excellent instruments ns new. Spencer 
Lens, j-in., d-in., 1,12-in.. spiral Abbe, complete. 
in case, €18 18s.; Beck Standard, ¢-in., tin., 
1/12-in, Abbe, and case, €18 10s.; Swift Discovery.. 
with ł-in.. l-in., 1 22-in., and «case, £17 10s.; 
several Student's Models, with 2-in., J-in., £4 15s., 
5 15s., and €6 15s.—BROADHURST, CLARKSON ang: 
Co., ‘London. i 


Now is the Time to Buy!! Microscope Objec- 
tives, Eyepieces, ete. 1-in., 3-in., and }-in. excellent 
Lenses, In boxes. 12s. 6d. each; ł-in. Crouch, 358. 2° 
l-in. Watson, €3; 4-in. Swift, 40s.; 1/16-In. Gund- 
lach, €3; 1:12-in. Hartnack, 50s. Many others at 
equally low prices. Eyepieces, 3s. 6d. and 68. each. 
— BROADHURST, CLARKSON and Co. 


Now is the Time to Buy!!! A Telescope for 
astronomy. We can give immediate delivery of 
our 3-in, Standard, with eyepiece complete, at 
t6 10s., or the 3-in. Starboy, on table stand. at 
£10 10s., or complete with case, €12 10s. We bave 
a wonderful selection of 3-in. instruments at tho 
right price. Write or call.— BROADHURST, CLARK- 
SON, and Co., London ‘ 


Here's a Bargain :—2}-in. Portable Super Tele- 
scope, power 60x, also attachment with 3-In. object-- 
glass for astronomy, with 3 extra high power eye- 
pieces, giving a range of 12 different powers; com- 
plete instrument: €17 10s.—BROADHURST, CLARKSON 
an 


Another Bargain:—S&yx Prismatic Binocular, with: 
case, complete central focussing, perfect order, 60s. 
— BROADHURST, CLARKSON and Co. 


Now is the Time to Buy! All our Instruments 
are guaranteed, and have a world-wide reputation, 
Note our Agent's Address:—N. H. Seward, Mel- 
hourne, Australia; and London: J. A. Modiano, 69. 


‘Fenchurch Street, §.C.3. — BROADHURST, CLARKSON 


and Co., Telescope 
London, E.C.1. 

W. Watson and Sons, Ltd., offer the following 
two very fine Second-hand Microscopes. Both are- 
in splendid condition :— 

` 


House, 63, Farringdon Road.. 


Watson's Royal Microscope, divisions to move- 
ments of stage, compound substage, fine adjustment 


to substage, 2 capped eyepieces, l-in. and i-in.. 
objectives; €52 10s. 
Watson's Praxis Petrological Microscope. 


with l-in. and f-in. objectives, 2 eyepieces, 1 cross- 
webbed, high-angle  cofidenser, spiral focussing 
underfitting, double nosepiece, centring nosepiece, 
mahogany case; £28 10s. 


Lists of New and Second-hand Microscopes 
sent on request.—313, High Holborn, London, W.C. 


Watson and Sons’ Weekly Bargain. 


Zeiss 3-mm. Avochromatic Objective, N.A. 
1.40, F.L. 250-mm.; €16. 
Watson's 4-mm. Holoscovic Objective. N.A. 


0.95, F L. 160-mm.; €6. 
Watson's 1 12.in. Versalic, N.A. 1.30: £6 10s. 


Above Lenses are in splendid condition, and 
will be sent on approval against deposit. , 


List of Many Other Objectives hy Watson,,. 
Zeiss, Ross, Beck, and Swift sent on requcst.— 
313. High Holborn, London, W.C... 


Microscopical Slides.—Hiyliest 


quality. From 
20 for €1 to 3s. 6d. each. 


24-page list free. —Below 


Radium Slide.—Perpetually scintillating. Won- 
derful and fascinating. Price unprecedented, 25. a. 
—GRAY, 40, Grange Road. Lewes, 


For Sale at Bargain Prices:—(Cooke Telescope. 
With best quality ordinary object-glass, 4-in. dia- 
meter, with bright black brass tube und rack ad- 
justment to focns, finder 1l-in. aperture, drawtube, 
dewshade and cap, 3 astro. evenieces (powers about 
60, 120, and 30), 1 solar cevepicce and 3 sunshades : 
packed in varnished pine case, and with mahogans 
altazimuth tripod stand, with slow motions in each 
direction, List price. £112: our price to clear, £85. 
—Below, 

Watson and Sons’ Edinburgh ‘#’ Stand 
MICROSCOPE, in mahogany case. with three holo- 
scopic capped evyepieces (XO, X10. x20), triple nose- 
piece, no objectives, Universal condenser, stainless. 
steel mirror. List price, €49; our price to clear.. 
£35.—Below. 

One London-made Astronomical 
with good quality student's object-glass,  31in. 
diameter, mick adjustment to focus. finder ith 
aperture, drawtube, 3 astro. eyepieces and 1 terres- 
trial. two sunshades, instrument mounted equa- 
torially; packed in varnished pine case and with 
tripod stand. List price, £60; our price to clear, 
£350.—Below. 

All Above in New Condition.—F. Rosson and 
Ca., 4648, Dean Street. Newcastle-on-Tyne. 


Division Plates drilled 
100 holes. 


Telescope,. 


to order, 3s. 6d. per- 
Prices for shock plates, 6-in. dia.. 218.: 
5-in. dia.. JSs. öd.: 4-in. dia.. 12s. 6d. Particulars 
eiven bv return post.—FRANCIS WATSON, Actou. 
Bridge, Northwich. 
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Micro. Objectives.—Qijl Immersions, 1-12th 
Leitz, £5 5s.: 1-12th Watson. £5 5s.; 1-12th 
spencer, £4 17s. 6d.;. 1-12th Crouch, £4 10s.; 


1-12th Koristka, £5 5s.; 1-12th Zeiss Apochromat, 
N.A. 1.30, £12; 1-25th Zeiss, £7; Watson’s 
4 mm. Holos, £5 7s. 6d.; Beck 4 mm. N.A. 0.85, 
£2 28.: No. 3 Leitz. 25s.; 2 Beck, 20s.; No. 4 
Leitz, 268.; No. 6 Leitz, 55s.; Zeiss A, 508.; 
1-12 Brock 18 mm. N.A. 1.30, £6; 1}-in. Ross, 
30s.; 1-6-in. Watson Para, 55s.; 3-in. Beck, £2; 
i-in. Pillischer, 398. 6d. 

Triunial Lantern, by Hughes, solid mahog- 
any. bras% rails, panelled doors, 4-in. condensers, 
7-in. interchangeable cylinder lenses in massive 
brass rack mounts, suitable for any light, com- 
plete in iron-bound travelling case, £4 17s. 6d. 

Abney Level, by Watson and Sons, with 
telescopic tube and silvered arc, with vernier, 
in case, 29s. 6d. 

Service Signalling Telescove, by Negretti 
and Zambra, three-draw, 28-in. o.g., sling, caps, 
and strap, as new, £5 17s. 6d. 

Carl Zeiss Silvamar Prism Binoculars, 
fine order, x6 mag., 30-mm. o.g., and case, £10. 

Astral x8 Prismatic Binoculars, jn case, 
central screw focussing, £3 17s. 6d. 

Dissecting Microscove, metal table with 
glass plate, adjustable focus lens, 30s. 

Dissecting Microscope, with hand rests, 
rack focussing, x10, x15, x20 lenses, reflecting 
mirror, glass and metal bedplates, complete in 
case, £4 178. 6d. 

Box-form Magazine Hand Camera, for 12 
plates, R.R. lens, 13s. 11d. 

Set 3 Spring Bow White Metal Compasses, 
dividers, pencil and ink, needle points, in snap 
pocket case, 21s. . 

Crouch Binocular Microscope, inclinable 
stand, rack coarse and micrometer screw fine 
focussing, rack and pinion interocular adjust- 
ment, prism removable to use as monocular 
microscope, revolving and centring stage, plano- 
concave mirror, pair éyepieces, objectives 2-in. 
and }-in., camera lucida, and mahogany case, 
£10 10s. , 

Davies Astro.` Telescope, star finder, 23-in. 
o.g., rack focussing, 5 astro. eyepieces, magni- 
fications 130x, 105x, 85x, 60x, and 45x, heavy 
mahogany garden stand, with top, ‘giving unl- 
versal motions, complete, mahogany case, £14 10s. 


WIRES: ‘FILMS, 
t LEET, LONDON.” 


City Sale & Exchange 


90-94, FLEET STREET, E.C.4. 


Leitz Microscope, inclinable horseshoe stand 
focussing, focussing and micrometer screw fine 
adjustment, spiral focussing and swing-out sub- 
stage, Abbe condenser and iris, double nosepiece, 
draw-tube, 2 eyepieces, objectives 2, 2/5, and 
i-in., and case, £12 5s. 

}-pl. Lizars’ Folding Hand Camera. rising 
front, rack focussing, no lens, and 2 double 
slides, 42s. 

Thornton-Pickard Aero Camera, focal- 
plane shutter, quick-wind, self-capping, taking 
12 pictures on No. 2 Browning spool, complete 
dntinous release and travelling case, 16s. 6d 

No. 1 Film Premo Postcard, Bausch and 
Lomb: R.R. lens, TB and I. shutter. focussing 
adjustment, takes Premo film packs, daylight 
loading, 45s., as new. 


WE CAN SAVE YOU 
AT LEAST 50%. 
GET OUR PRICE 
BEFORE PURCHASING. 


Vertical TIlluminator for Microscope, 
standard thread, complete with condenser and 
iris, £3 5s. 

Collins’ Microscope, inclinable stand, slip- 
tube coarse and micrometer screw fine focussing, 
movable stage by rack and pinion, eyepiece, and 
3-in. objective, £3 15s. 

Surveyor’s Cross Staff Head, fitted 2-in. 
compass, needle on agate, with check action, 
complete, in mahogany case, 218.; a bargain, 

8-in. Transit Theodolite, by Sprenger. 
covered horizontal scale and vernier, vertical 
scale and 2 verniers, microscopes of reading in 
both horizontal and vertical, all divisions on 
silver, two 4-in. levels, one on ‘horizontal bed 
and other on telescope, one large central level, 
telescope with rack focussing, spider lines in 
eyepiece, 3 levelling screws, each with clamping 
adjustment, levelling plate, plummet, stand, and 
pine travelling case, £22 10s.; in new condition, 


Morse Tapping Key, detachable, complete 
with signal flash lamp and buzzer, good battery, 
a bargain, 21s. 

Reynolds’ 6l-in. Sextant, silvered arc and 
vernier reading to 20 seconds, 3 eyepieces, and 
mahogany case, £5 10s. 

‘Paraboloid Condenser for Microscope, 
complete with iris diaphragm, £2 3s. 9d. 

Postcard Folding Pocket Camera, double - 
extension, rack focussing, rising and cross front 
movement by screws, Bausch and Lomb auto 
shutter, adjustable speeds 1 sec. to 1/100 and ' 
time, Ross {/6.8 double anastigmat lens, and 
4 slides in good condition, £7 10s. 

Tourist Telescope, covered brown leather, 
sunshade, 3-draw oxidised tubes, 2-n. achro. 
0.g.. pancratic eyepiece, magnifications, 25x to 
40x, complete, sling, caps and strap, £6 5s. 

1-pl. Folding Klito Hand Camera, double 
extension, rising and cross front, reversing finder, 
hooded focussing screen, fitted Aldis //7.7, 
anastigmat, automatic shutter, speeds 1 sec. to 
1-100 and time, and 8 double slides, £8 58, 

Pr. 20x Prism Binoowtiars, central screw - 
and eyepiece focussing, bending bar, and leather 
ease, £8 17s. 6d.; a bargain. E 

Very Powerful 3-draw Telescope, 1§-in. 
©.g., morocco-covered body, enamelled tubes, 
sunshade, ‘sling, caps, and strap, new condition, 
£2 15s. 

Surveying Compass, by Ash, of Birming- 
ham, needle on agate, 2 folding sights, and 8 
spirit-levels, complete in mahogany case, 
£2 15s. 

Carl Zeiss Prism Binoculars, § x 24 Turact 
and case, £8 is.; 6 x 30 Silvamar and case, 
£10 10s.; 8 x 30 Deltrentis and case, £14; 6 x 30 
Marine Glass and_ case, £8 8s.; 8x Delturisem, 
screw-focussing and case, £13 10s.; 8 x 24 Del- 
turis and case, £12 15s.: 12 x 50 Dodekar and 
case, £21: 18 x 50 Delfort and case, €18 18s.: 
18 x 60 Monocular and case, £13. All in new 
condition and guaranteed perfect. 

Student’s Microscope, inclinable horseshoe 
stand, rack coarse and screw fine, 2 eyepieces, 
objectives 2-in. and 3-in., complete in case, 


| £7 78. 


Pr. 12x Double Telescopes, morocco covered, 
central screw focussing, screw inter-ocular ad- 
justment, sunshades, complete, leather case, £3. 


*Phone, - 
CITY 6981. 


Newtonian Telescoves.—6Lin., £27 10s.; &-in. 
ditto, £50; 53-in. ditto, £15 10s.; fitted with our 
Yamous mirrors and flats, complete with star finder, 
two slow motions, 3.best standard eyepieces, and ash 
stand. All work of the very finest guaranteed. 
Easy terms arranged.—IRVING. ` 


Newtonian .Mirrors.—Send yqur mirrorè and 
‘flats to us; we will test them free. Don’t use a 
Newtonian telescope unless a perfect mirror and 
‘flat is fitted. We refigure to tho highest degree of 
accuracy.—IRVING, 185, High Street, Teddington. 


Second-hand.— Swift's Student’s Microscope Out- 
fit, ?-in., }-in., 2 oculars, Abbe, nosepiece, £10; 
Petrological Binocular Microscope Outfit, by 
Collins, £18.—Below. 


Second-hand.—Table Polariscope, by Ladd, 130s. ; 
Hilger D.V. Pocket Spectroscope, 45s.; Watson 
1/12-in. Oil Imm. Para. Objective, £6.—BROWNING, 
37, Southampton Street, Strand, W.C.2. 


Wheel-cutting Machine, spur or bevel, by 
‘Bower, Clerkenwell, on stand, 14-in. interpolating 
division plate, 18 rows arbors, cutters, etc., perfect ; 
£42. 

Sensitive Drill, 6-in. bench, ball-bearing, two- 
speed, chuck and belt, new; £4 78. 


Grinding Machines, one Archdale, one Wells. 
stamp for particulars.—H. HOWELL, 76, Gordon 
Road, Ilford. 


Antique Calendar Cléck, days, weeks, months 
-on separate dials, month movement; £16. Various 
others, Electric, Grandfather, Bracket. Inquiries 
welcomed.—H. HOWELL, 76, Gondon Road, Ilford. 


Hoffmann Journal -Ball Bearings, 32-in. bore 
x 1j-in. outside, 3s.; 2-in. bore x 1 13/16-in. outside, 
28. 6d. Other sizes. List stamp.—STANDARD MODEL 
END CASTINGS Co., 9, St. Bevans Avenue, Greenroyd, 
Halifax. 


“Handbook of Astronomy” (Chambers). 
Fourth edition. 1890. Profusely illustrated. 3 
volumes. £2 16s. Bargain, 25s.—ROBERT MCCLURE, 


Bookseller, 23, Cromwell Street, Glasgow. 


Acetylene Generator, valve, welding jet, 120s.; 
Optical Lantern, 45s.; Solar Microscope, 45s.; Wil- 
liams’ Typewriter, 37s.—Below. 


20-ft. Hydrogen Cylinder and Gauge, 278.; 
Boosey’s Ballad Horn, 45s.; Clarionet, 30s.—108, 
‘Hungerford Road, N.7. 


Home Cinematogranhs and FPilms.—Specifica. 
tions, illustrations, and lists free.—Address, FORD'S, 
Dept. 16, 13, Red Lion Square, London, W.C.1. 

Aluminium Sheet. Wire. Rivets. Tube: lowest 


prices.—H. V. Scott, 65, Ashley Road, Gravelly 
Hill, Birmingham. 


To Diatomists!—For Sale, a complete set (18 
sets of 20 in each) of C. Baker’s Diatom Slides, 
mounted by Thum, with typewritten notes by 
Morland (bound in 3 volumes), £7.—THORNE, 79, 
Stephen’s Road, Tunbridge Wells. 


Astronomical.—4-in. Premier Refractor, £30; 
3-in. Equatorially mounted, £16; Browning Star 
Spectroscope, 45s.; Sun Diagonal, 35s.: Peck Star 


Atlas, 16s. Write for other Bargain List of Tele- 
scopes. Also Microscopes and Objectives List. 
Prompt attention assured.—MACcKETT (Manufactur- 


ing Optician), Tunbridge Wells. 


“Lorch” Watchmakers’ Lathes.--Decease of 
owner: 10-in. Lathe, 10-in. mandrel with plate, 
compound slide-rest, hand-wheel attachment, accu- 
rate; first-class condition; complete in polished 
walnut case; £18, or best offer.—Jones, Cainscross, 
Stroud, Glos. . 


Wireless Apparatus by Return.—Deliveries 
from stock. Everything for the amateur. Lists, 
two stamps.—ELECTRICAL SUPPLY STORES, 5, Skircoat 
Moor Road, King Cross, Halifax. 


Books for Sale. Prices include postage or car- 
riage. “The Development of Birmingham,” by Wii 
liam Haywood, F.R.1.B.A., first edition, 73. 6d. ‘* The 
‘ Presto’ Shift of Hours Worked Valculating Card,” 
ls. “Italian Sea Power,” by Archibald Hurd, Is 
* Aeroplane Construction,” by Sydney. Gamme, 6: 
“ Inhabited House Duty and the Laws Thereon,” 
by W. E. Snelling, 10s. “ Zooms and Spins,” 
by “ Rafbird,’’ 2s. 6d. ‘‘ The Origin of the Forma of 
the Earth and Planete,” in French, by M. Emile 
Belot, 10s. ‘‘ Spring Time Essays,” by Sir Francie 
Darwin, F.R 8., 6s. “The Law of Checkwelghing.’ 

Cockburn, 6s. ‘‘ Factory Managemen’ 
by James F. Whiteford, 6s. *“ The 

Growth, Legislation, and 
Procedure,” by Jobn J. Cark, M.A., F.8.8., 156 


p. 

craft Construction,” by Wilfred Hauby. 3e. “Mar 
and His Buildings,” by T. 8. Atlee. AR.I.B.A., » 
plea for the revival of the Gulld spirit of the past 
8. 6d. ‘* Victona History of the Counties of 
England: Parts 1 and 8, Herts,” 10s. “ Air Screws 
tn Theory and Experiment,” by A. Fage, £1. 
“ British Standard Forms of Notched Bar Test 


When writing, please tell them that 
You saw it In the ENGLISH MECHANIC 


Pieces,” 1s. ‘‘ Model Aeroplaning,”” by V. E. 
Johnson, 10s. ** The Science of Ventilation and Open- 
air Treatment,” 295 pp., 83. ‘‘ Asphalte and Allied 
Substances,” by Herbert Abraham, 10s. ‘ Examples 
of Ancient Scottish Architecture,” 18 large plates of 
Scottish towers, etc., with full descriptions, Parts 1 
and 2, with 26 plates, 15s. ‘‘ Chromium Ores,” by 
W. G. Rumbold, 2s. 6d. ‘* The Mechanical Principles 
of the Aeroplane,” by S. Brodetsky, 119 illustrations. 
15s. ‘* Hyper.-Acoustics,” by J. M. Dunk, 88. ‘* Stella 
Maitland; or. Love and the Stars,” by Mre. H. 
Periam Hawkins, 6s. “The Age of Power,” by J. 
Riley, 33. “ A History of French Architecture from- 
1661 to 1674," by Sir Reginald Blomfield, R.A., 2 
vols., 200 plates, £3 36. “ Aluminium and its 
Alloys,” by Lieut.-Col. C. Grard, 10s. “The Hygiene ' 
of Town Planning and Vegetation,” 2s. Vol. II. of 
“ Practical Electricity,” by Prof. Ayrton, F.R.S., 
over 300 illustrations, 10s. ‘‘The Romance of Build- 
ing,” illustrated, by Allen S. Walker, 28.—STRAND 
NEWSPAPER Co., 1, Arundel Street, Strand, W.C.2. 


“ Hours and Wages Caloulator” at Farthing 
Rates, from 2d. to‘ll$d. per Hour. Is. ‘ Smoke 
Abatement,” by H. Hamilton, 4s. ‘“‘ The King’s Fish 
ing,” done into verse, by Charles Mercier, 1s. ‘* The 
Vandalisms of Peace,” 1s. “New Methods of Ad- 
justing Internationa! Disputes of the Future,” by 
Sir Thomas Barclay, 8s. ‘*‘ The Craft of the Caduceus. 
or Ohasing the Aspirate,” 6s. “The Woman’s Motor 
Manual,” 2s. “Shipbuilding Industry,” by R. W. 
Kelly and F. J. en, 78. 6d. “ Aircraft in Peace 
and the Law,’ by J. M. Spaight, 5s. ‘‘ Malleable 
Cast Iron,” by 8. Jones Parsons, 10s. “Hot Bulb 
Oil Engines,” by Walter Pollock, 30s. ‘* Diesel 
Engine Design,” by H. F. P. Purday, 300 pp., 
271 illustrations, 14s. ‘‘Commercial Arbitra- 
tions,” 28. “The First Report of the Insti- 
tution of Civil Engineers on the Deteriora- — 
tion of Structures in Sea Water,” 301 pp., and 
many Illustrations, £1. “ Tungsten Ores,” by R. B. 
Rastall, 2s. ‘* Technique et Pratique de la Magneto 
a Haute Tension,” by MM. A. Coureyrim and G. 
Dubedat, 2a. ‘‘ La Mort et son Mystère,” by Camille 
Flammarion, 6s. ‘‘ The Blind and Their Condition in 
the United States,” by Ha Best, Ph.D., 768 pages, 
10s. ‘‘ University College Calendar,” 1020-1921, 520 
pp., 28. “Coal,” by J. H. Ronaldson, 4s. “ Spon’s 
Builders’ Price Book for 1921,” 5s. * Photographic 
Technique,” 28. ‘Practical Design of Marine 
Boilers,” by John Gray, second edition, &. 
‘The Metric System for Engineers,” |. by 
Charles B. Olapham, 7s. 6d. “The Wisdom 
of the Beasts,” by Charles Augustus Strong. 
2s. 6d. “ Builders’ Accounts and Office Super- 
vision,” by Hardy Keen, 4s. Last quarters 
“ Transactions of the American Municipal 
Society,” 3s. Autographic Postcard from Mr. 
Gladstone, dated December 12, 1879, with thanke to 
the Editor for services rendered during tho Mid- 
lothian “Campaign, 16s. Two Antograpbic Letters 
from John Bright to the Editor, dated respectivel 
October-16, 1983, and June 5, 1887, 10s. each, or the 


ee cell 


` 


Fes. 3, 1922. 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 2967. 


25 


LIFTING PLATES IN WOODEN 
PATTERNS. 


To prevent patterns being damaged by 
the spikes generally used by moulders for 
lifting from the moulds brass plates are 
inserted, and some of these are òf rather 


an awkward character for practical work. 


Those in which the lifting rod or key 
has to be screwed in are specially dis- 
liked by moulders as, owing to the sand 
getting into the screwhole during the 
ramming up of the mould, such plates are 
troublesome to operate, and the screw does 
not hold firmly for long. For rapping 
purposes, also, the screwed key does not 
do very well, and, although there is gener- 
ally provision made for a rapping rod, 
this cannot be used during 
pattern, a time when often careful rap- 
ping is very essential to secure a clean 
“bit 


Probably the better form of plate is 
that in which a simple slot is used, as 
with this, in the absence of the proper 
key for lifting, a hook of some kind can 
easily be improvised to lift with; and 
either the proper key or the improvised 
hook can be rapped without injury to the 
plate, while the slot is more readily 
cleared of sand owing to there being no 
thread to damage. 
it has to be remembered that sand mould- 
ing is very rough for the patterns, and 
that moulders usually have little time to 
spare to clean screw-threads or other fine 
details in the fittings of the patterns used 
if the foundry is at all a busy one. No 
form of moulding is what may be called a 
clean job, and the simpler the appliances 
are the better for their durability provided 
that they are effective for their purpose. 

Probably, from the moulder’s point of 
view, the way in which lifting and rapping 
plates are arranged on the patterns causes 
the most trouble, as very often they are 
awkwardly placed and ineffective for their 
purpose, the reason usually being that 
the draft of the mould is not well con- 
sidered in inserting lifting plates and the 
actual rapping requirements are not pro- 
vided for with the rapping plates, this 
really happening because the pattern- 


‘maker has not spent sufficient time in 


actual contact with the real work of the 
foundry. During lifting, a pattern 
usually has to be rapped to some extent ; 
it has to be lifted levelly to leave the 
mould in good condition, and unless it is 
large enough to Be a “two man ’’ job the 
moulder has to do both lifting and rap- 
ping with one pair of hands, a feat that 


~ ‘becomes nearly impossible if the pattern 


is against him by reason of some defective 
fitting. There is no general rule to go 


‘by in regard to the position of the plates, 


‘owing to differences in the shape of the 
various patterns, merely getting the 
general balance of the pattern in the 
patternmaker’s shop often enough leading 
to awkward results in the foundry owing 
to the draft or “‘ pull’’ of the sand being 
greater in one place than in another, more 
particularly where fairly deep and irregu- 
‘larly shaped patterns are concerned. The 
patternmaker can always see where his 
placing of the plates is wrong by examin- 


_ ing the used patterns, because where the 


mpulder finds the plates placed in posi- 
tions which are not effective he just sticks 
‘his spiked rod into the pattern itself and 
ignores the plates. No doubt this is a 
naughty thing to do, but after getting his 
pattern rammed up he will not knock out 


-the flask again because a rapping or lift- | 


ing plate is not in the right place. - 
Of course, where only two or three 
moulds are to be made from a pattern, 
are’ not necessary as they add to 


lates 
-the cost of the pattern needlessly, it being 


y 


ifting the] 


With all these things | 


jin cases where a fairly large number of 


moulds have to be made from one pattern 
that plates possess advantages. There is 
one thing to be said, however, and that 
is, whether you use plates or not wooden 
patterns must always be adequately 
varnished or they will not leave the sand 
decently, as absorbent patterns always 
‘suck ” the sand of the mould and refuse 


‘to leave it in a clean and decent manner. 


Plaster and other hard patterns must 
have provision made for both lifting end 
rapping, but it must be in the right part 


of the pattern. 
WALTER J. MAY. 
PHYSICS A HUNDRED YEARS 
AGO,* 

By A. S. Evz, C.B.E., D.Sc., F.R.S.+ 

(Macdonald Professor of Physics, McGill 
University, Montreal, Canada. Corre- 
sponding Member and Associate 
Editor). 

A century ago science had recently lost 
three eminent men who had notably ad- 
vanced our knowledge of electricity, 
dynamics, and heat, Cavendish (1731-1815), 
Rumford (1753-1814), Watt (1736-1819). 

The steam engine had appeared and was 
used for pumping mines, for locomotives, 
and for the propulsion of ships; the 
notable discovery had been made, to quote 
the contemporary words of John Herschel, 
‘“ A man’s daily labour is about four 
pounds of coal.” ‘‘Two pounds of coal 
would raise a strong man from the valley 
of Chamounix to the top of Mt. Blanc.” 
‘“ You can raise seventy million pounds 
weight a foot high by a bushel of coals.’’2 

There had just begun that industrial 
revolution due to the use of coal and iron, 
which, for better or worse, has in a cen- 
tury transformed the world. 

Every age regards its progress with a 
wholesome and justifiable pride. The 
achievements of preceding generations are 
dimmed in lustre by familiarity. The 
imagination is too feeble to form an ade- 
quate conception of the marvels awaiting 
discovery, ready to fall like ripe plums 
into the laps of successors. On the other 
hand, recent discovery always stands out 
with a delightful and refreshing vividness. 

Now a hundred years ago people were 
thoroughly pleased with their discoveries, 
no less than we are to-day. It is sufficient 
to mention such successive discoveries as 
the spinning jenny (1768), spinning frame 
(1769), cotton gin (1792), the discovery of 
the planet Uranus (1780), the first air 
balloon (1783), and vaccinatian (1796). 

Thanks to Newton and others, it was a 
just claim, in 1821, that more scientific 
progress had been made in the preceding 
two hundred years than in the whole 
previous history of mankind. 

It is curious to read, moreover, the 
lamentations by Thomas Young on the 
enormous amount of scientific literature 
and the great variety of publications, 
which rendered it difficult or impossible to 
keep abreast .with scientific discovery. 
How seriously has this evil increased 
during the past hundred years, until we 
seem doomed to be buried under our own 
records! And this trouble must con- 
tinually increase with time. 

Mr. James McGill was an enlightened 
citizen of Montreal, with an interest ih 
literary and. scientific progress. It 
requires but a small stretch of the 
imagination to conceive of our founder 


is giving on natural philosophy. 


sitting under an elm tree on Burnside 
Farm by the side of that little brook, with 
its rustic bridge and lovers’ walk, which 
flowed past the spot where the Macdonald 
Physics Building now stands. The valley 
of that brook is still visible in the back 
lane and tennis court. And, indéed, in 
spring time, the brook itself revives and 
floods our basement. 

Imagine him seated there and reading 
the following fictitious letter supposed to 
have been written about a century ago by 
a friend of James McGill, an imaginary 
professor of natural philosophy at the 
famous University of Glasgow, giving an 
account of a visit to London and Paris, 
and describing to our founder what he 
saw which was new and interesting in the” 
scientific field. It is a matter of regret to 
me that I cannot read this letter to you ' 
in the good Scots tongue :— 

From Professor Robin Angus, 
The University of Glasgow, 
(Undated). 
To Mr. James McGill, 
of Montreal. | 3 

Dear Mr. McGill,—I am now fortunate 
in writing to you to give my promised 
account of a long-projected. visit to London 
and to Paris, and my description of the 
progress of recent discovery in natural 
philosophy. 

I left Glasgow on the first of June, and 
the roads were in good condition, so that 


.we made a swift and agreeable journey. 


One day, indeed, we travelled 59 miles in- 
113 hours, including time for baits! 

On my arrival at London I quickly went 
to the Royal Institution and called on Dr. 
Thomas Young. I was fortunate enough 
to hear one of the 93 lectures which he 
These 
lectures are shortly to be published as a 
book, a copy of which I will send you. 
His lectures were well‘ illustrated by skil- 
ful experiments. : 

You are aware that Sir Isaac Newton 
suggested that light consisted of little 
bodies or corpuscles shot from the source 
of light travelling ‘‘ with an eel-like 
motion’’ along straight lines. Now Dr. 
T. Young will have none of this theory, 


but he agrees with Huyghens that light 


travels with wave motion in some subtle 
and all pervading medium which is called. 
æther. Huyghens thought that light con- 
sisted of waves with a motion of the æther 
to and fro in the direction in which light 
travelled, but Dr. Young points out, as 
did Newton, that light may be ‘“‘ one- 
sided ’’ or polarised, so that it is essential 
to believe that the vibrations are trans- 
verse or perpendicular to that direction in 
which light moves. As, indeed, the French 
philosophers have very clearly proved. 
Dr. Young has a large trough with a 
glass base, filled with water, illuminated 
beneath; and with a large mirror he pro- 
jects upon a white screen the waves which 
are made upon the water by one or more 
vointers fastened to vibrating rods. In 
this manner he illustrates very clearly 
what is called the interference of light, 
well enough known to Newton, but a 
stumbling block to his corpuscular theory. 
At the Royal Institution I met also with 
Sir Humphry Davy, who has saved count- 
less lives of miners by his safety lamp, 
where the flame is surrounded by fine wire- 
screen, preventing premature explosion. 
The great Corsican ogre, Napoleon, 
scourge of the world, is newly dead. Yet in 
fairness it must be stated that he proved 
a good friend to science. In the midst 
of the war between England and France 
he gave, in spite of strong opposition, a 


* Address at the Centenary Reunion of NcGill} great scientific prize to an Englishman. 


University. . 
+ From the “‘ Journal” of the Franklin Institute. ` 


1 The actual work done hy a bushel of coals used in 


a steam engine was called its duty, a useful term. 


Davy, far his discovery of potassium and 
of sodium by electric separation. He 
caused _a(Galaxy) of(Scientific men to gather 


benefit, as it now proves to ours. 


_ students and he discovered, his class being 


two equal magnetic needles 


a 
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at Paris, and encouraged them in theis 
work by every means at his disposal. 
Napoleon was a man who certainly knew 
that in science, too, “As a man sows, so 
shall he reap.” 

I met at the Royal Institution a young 
assistant of Davy’s named Faraday, who 
was full of insight and enthusiasm, so that 
he promises to go far. He was greatly 
interested in electrical experiments. 

You are familar with electrical 
machines and Leyden jars, lightning rods 
and Franklin’s experiment with the kite, 
and how he obtained electricity from the 
clouds. All these are well described in a 
little book by Dr. Priestley? which I sent 
you last year. But, as the Hon. .Mr. 
‘Cavendish wrote, ‘‘It must be confessed 
that the whole science of electricity is yet 
in a very imperfect state’’; or, to quote 
my friend Dr. Young (p. 507), “ The 
phenomena of electricity are as amusing 
and popular in their external form as 
they are intricate and abstruse in their 
intimate nature.’’ 

Suddenly there has come from Denmark 
a great burst of light, which we owe to 
Hans Christian Oersted. This illustrious 
man was born in 1777,.and after passing 
with honours at school he received free 
residence and a small scholarship awarded 
to needy students.® After a distinguished 
careér at Elers College he received a 
Cappel Travelling Fellowship which en- 
abled him to visit the leading scientific 
men in Germany and France, to his great 


visit’ to Paris, which I reached safely 
aig a troubled crossing over the Chan- 
ael. 

In spite of the recent wars, most cordial 
relations have speedily returned between 
scientific men of all countries. 

I have met M. Ampère, who, stimulated 
by Oersted’s discovery, has extended it and 
proved that ‘‘two parallel and like-directed 
currents attract each other, while two 
parallel currents of opposite directions 
repel each other.’’ 

It may be truly said that “the theory 
and experiment (of electric currents) 
seem as if they had leaped full-grown and 
full-armed from the brain of the ‘ Newton 
of Electricity.’ The theory is perfect in 
form and unassailable in accuracy, and it 
is summed up in a formula from which all 
the phenomena may be deduced and which 
must always remain the fundamenttal for- 
mula of electrodynamics.’’* 


(To be continued. ) 
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‘SCIENTIFIC SOCIETIES. 


HULL ASTRONOMICA 


SOCIETY. 


first lecture on ‘‘ The Birth of the Solar 
System ’’ was given by the President, Mr. 
J. Redwood Anderson, and was heard with 
great interest by the Society. 


always evinced a great curiosity as to 

This plan of helping able students to 
secure a good university education, and to 
visit other countries in order to appre- 
ciate scientific progress, has much to com- 
mend it to other countries and to all uni- 
versities. 

Many philosophers have endeavoured to 
deflect a magnet with electricity, using 
an electrical machine with open circuit. 
Now Oersted was lecturing to his advanced 


It was not easy to give an accurate state- 
ment in either case, and it had been said 
that there were nearly as many theories 
as there were astronomers. However, the 
matter was put forward in the light of 
present knowledge in a manner that did 
credit to the lecturer. | 


Laplace, was given to the world in 1796, 
and was unchallenged for seventy years. 
The theory was described in detail, and 
it was shown that at the time it was for- 
mulated Uranus and Neptune, the two 
outer planets,- had not yet been dis- 
covered, nor had many of the satellites. 
Since then, however, planets and satel- 
lites possessing strange retrograde 
motions had been found that destroyed 
the foundations of the Laplace theory, 
and another had to be looked for. 

Sir Norman Lockyer, Chamberlain and 
Moulton, Lowell (so well known for his 
work on Mars), and finally Professor 
Jeans, have all presented theories which 
account for many of the facts. There 
remains yet,to be found, however, a 
theory that will account for all, and not 
break down in a vital point. One of thie 
greatest difficulties is to be found in the 
presence of comets, and no theory at 
present can give any account that is satis- 
factory of these bodies. The subject is to 
be dealt with further at the next lecture, 
when the various theories will be pro- 
pounded in detail. A most interesting 
series of slides of the solar system was 
shown, and a hearty vote of thanks was 
passed to the lecturer. 


there and then assembled, that with an 
electric battery and a closed circuit he 
could cause a current of electricity to de- 
flect a magnet. Not when the wire is per- 
,pendicular to the needle, but when 
parallel. This influence will pass through 
wood and water and mercury and metal 
plates, excepting iron, so that the in- 
fluence of the electric current on a mag- 
netic pole is as it were in circles around 
the wire. Already Schweigger, at Halle, 
has invented a measurer of electric current 
called the Astatic galvanometer, where 
< pointing 
opposite ways have been deflected by a 
current passing in a coil of wire round 
one needle, a most sensitive arrangement. 

Davy, using the great battery of 2,000 
cells of zinc and copper at 'the Royal Insti- 
tution, has passed an arc befWween two 
carbons giving a most brilliant light. Now 
this arc he has deflected with a magnet, 
showing ‘that as a current in a circuit 
will deflect a magnet so will the magnet 
deflect the circuit if and when a current 
passes in it. Here, then, we have another 
example of the third law of Newton that 
‘‘ action and reaction are equal and con- 
trary.” Nay! Oersted himself hung up 
by a fine wire a small battery and coil and 
deflected it with a magnet. Hence we now 
have a new branch of science, my dear Mr.. 
McGill, which we may call electrodynamics 
or electromagnetics. The great M. Am- 
pére at Paris has made vast strides in this 
new subject. 

And indeed I must pass over much that 
I would wish to tell you that I saw and 
heard in London, and proceed with my 


ber of the Society is invited to send his 
name to the Secretarv, Hull Astrono- 
mical Society, Royal Institution, Hull. 


NORTH MIDDLESEX WIRELESS 
CLUB, 


The eighty-third meeting was held at 
Shaftesbury Hall on January 25. The 


2“ A Familiar Guide to the Study of Electricity,’ 
4th ed., 1786. (J. Johnson, London.) 
8 16 Nature,” p. 492, June 16, 1921. 


aiter the Secretary had read the minutes, 


4 Maxwell. Vol. 192, No. 1152—56, 


On Thursday evening, January 26, the 


The lecturer stated that man had 


whence he came and where he was going. 


The first of modern theories, that off 


Any person wishing bto become a mem- 


chair was taken by Mr. A. J. Dixon, and 


he reported on the Conference of the 
Affiliated Wireless Societies which had 
taken place that afternoon. He then 
called on Mr. W. A. Saville to give a talk. 
on “ The Construction of High Frequency 
Amplifiers.” 

Mr. Saville said that the use of high 
frequency amplifiers was not sufficiently 
appreciated by most amateurs, and for 
telephony in particular the results were 
excellent, the freedom from distortion 
being a noted feature. He drew a typical 
circuit on the blackboard, and showed 
how to wire up the connections on a panel 
which he passed round for inspection. He- 
also described the making of the trans- 
formers in detail. Mr. Wordham de- 
scribed an alternative method of con- 
struction, which had the merit of cheap- 
ness, enabling several to be made up and 
comparative tests made. Other members 
contributed to the discussion, and a lot 
of useful information was gleaned. 

The club proposes to hold its annual 
social evening on February 22. The 
annual general meeting will be held om 
March 22. 


——— e I 0 
SCIENTIFIC NEWS. ` 


Sir Ernest Shackleton, who would have- 
been 48 years of age on February 14, died 
of angina pectoris on board the ‘‘ Quest’ 
on January 5, when that vessel was- off 
Grytviken, South Georgia. The explorer 
had been suffering from influenza. His: 
body was brought on board the Norwegian. 
steamer ‘‘ Professor Grauvel,’’ and will be 
transferred to another vessel for con-- 
veyance to England, whither it will be 
accompanied by Dr. Hussey, the meteoro-. 
logist of the expedition. Commander 
Frank Wild, the second in command, has- 
taken charge of the expedition, and pro- 
poses to carry on. l 


Earthquake shocks were felt early on: . 
the morning of the 27th ult. at Sao Paulo’ — 
and Santos. No damage was caused, but 
the people were awakened and they left 


their bouses in alarm. Slight tremors were- 
also felt at Rio de Janeiro. A number of 
earthquake shocks of considerable intensity 


have been felt during the past few weeks. 
in the island of Guadeloupe and the sur- 
rounding islands, and the frequent recur-- 
rence of the shocks has given rise to the 
fear that a vocanic eruption may be ex-. 
pected. An alarming feature is the quick 
succession of the tremors, of which there- 
have been as many as three in one week. 


The British expedition to observe the- 
total Solar eclipse of September 21 (civil 
date), consisting of Mr. H. Spencer Jones, | 
Chief Assistant, and Mr. P. J. Melotte, of 
the Royal Observatory, Greenwich, left 
for Singapore by the Blue Funnel steamer 
Mentor last Saturday. From Singapore- 
they will be conveyed with their instru- 
ments, including the 13-in. astrographic: 
equatorial refractor from the Royal Ob- 
servatory—to Christmas Island, 400 miles. 
south of Java, in a steamer belonging to 
the Christmas Island Phosphate Company. 
The expedition has been organised by the- 
Permanent Joint Eclipse Committee of the 


Royal and Royal Astronomical Societies. 


A German-Dutch expedition will also be 
stationed on Christmas Island, and it has: 
been reported that Professor Einstein will 
himself be present. - 


“ Discovery ’’ (London, John Murray, - 


1s.) is full of good matter in its February- 
number. 
excellent article on ‘‘ Directional Wire-- 
less =, Dr. Aylward M. Blackman contri- 

butes “A New)Chapter in the History of 


Lt.-Col. ©. G. Crawley has an 


A 
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Egyptian Art” ; the Rev. Hector Mac- 


_ pherson discourses on ‘‘Qur Neighbour: 


Worlds ’’; Mr. Julian S. Huxley describes 
“The Courtship of the Red-Throated 
Diver ” ; Mr. Thomas Moult gives the first 
<chapter of ‘‘ The Renascence of the Eng- 
lish Short Story ”?” 3 Dr. J. Travis Jenkins 
-bolls us all about ‘‘ Modern Whaling ”’; 
‘and Prof. Edith J. Morley deals with 
“The Teaching of English in England.’ 
The Editorial Notes and Reviews of Books, 
as usual, are good. 


Professor A. S. Eddington, who has 
just been appointed to deliver this year’s 
Romanes Lecture at Oxford, is probably 
one of the youngest men on whom that 
distinction has been conferred. He is only 
in his fortieth year. He hag occupied the 
-= Plumian Chair of Astronomy at Cam- 
bridge since 1913, and will take as his 
-subject the Theory of Relativity. 


Messrs. Bowman and Murdoch, the 

enterprising educational publishers of 99, 
Shoe Lane, London, E.C.4, are issuing two 
more of their up-to-date little books which 
have found such favour with all who have 
- -bought those already published. Both are 
by Mr. W. H. Murdoch, B.Sc., A.G.T.C., 
formerly the head of two of the depart- 
ments of our leading Institutes and Col- 
leges. ‘‘ Simplified Arithmetic ’’ (2s. net) 
‘ls meant for students at home, and gives 
the essentials of its subjects. It should 
= do much to end the scandalous fact that 
nine children out of ten, and nine work- 
‘men out of ten, can hardly work a sum, 
thanks to present systems of teaching. 
“Light and Colour ” (1s. net) is a brief 
but lucid attempt to give people not par- 
ticularly interested in light theories some 
idea of colours and colour mixing. 


An interesting lecture was given before 
the Liverpool Geographical Society, last 
week in St. George’s Hall, by Mr. J. M. 
Wordie, F.R.G.S., descriptive of an expe- 
dition to the Island of Jan Mayen, a very 
little known spot in the Arctic Ocean. 
The island, which is situated 200 miles 
east of Greenland and 400 miles north of 
Iceland, is of volcanic origin,: and was 
discovered by a Dutch navigator, whose 
name it bears, in 1614, since when it had 
been explored by English and Austrian 
expeditions. Its flora and fauna are 
sparse owing to its comparatively recent 
formation, which has been estimated at 
‘between two or three thousand years, In 
the Iceland Sagas there is a reference to 
a burning island in these seas, and it is 
possible that this might refer to Jan 
Mayen. Evidence of its volcanic origin 
is everywhere found in its craters and 
accumulations of lava. There are moun- 
tains ranging from 2,000 to 8,000 feet, the 
latter height being reached by a splendid 
peak named the Beeremberg. In early 
days it was a whaling station, and in 
some of its fastnesses were to be found 
soda and potash. 

“ The Player-Piano Explained,” by 
Harry Drake (‘‘ Musical Opinion ” Office, 
13, Chichester Rents, W.C.1., 2s.), is a 
useful and well-illustrated little work for 
piano-players and tuners, with little or 
no experiençe in pneumatic action. 


Mr. Kenneth M. Smith, senior lecturer 
in Agricultural Entomology at the Man- 
chester University, read a paper on 
“t Some ‘little-known sense-organs in the 
antenne of flies” at the meeting of the 
Manchester Literary and Philosophical 
Society last week. The sense-organs 
dealt with vary enormously in size, num- 
ber, and complexity from the simplest 
form in the mosquito to the most highly 
developed in the house-fly and that group 
of flies known’ as ‘‘ bee-flies.”’ <A typical 
geense-organ may be described as follows. 


Cd 


—a semi-circular cavity sank below the 
surface of the antenn® and leading to 
the exterior through a bottle-neck closely 
guarded at the entrance against the in- 
gress of foreign particles by stiff bristles. 
On the floor of this cavity are the delicate 
papille ; up to the base of each papilla 
runs a sensory cell, and the whole organ 
is embraced by a branch of the large 
antennary nerve. So far no very strik- 
ing results have been obtained as a result 
of experiments with these antenne. It is 
generally Accepted by most entomologists 
that these sense pits are olfactory, and 
may serve for the dual perception—in the 
female of both food and the breeding- 
place, in the male food and the female., 


The death-rate for England and Wales 
last year was the lowest on record. The 
birth-rate was the lowest, except in the 
war years 1915-1919. | 


Members of the various sections of the 
welding industry, at an inaugural meeting 
held on January 26 at the Holborn Res- 
taurant, adopted the proposal to form a 
new Welding Society, embracing all 
systems of welding. A strong committee, 
with power to add to their number, re- 
presenting the different interests, was 
elected to draft the constitution with a 
view to registration after same has been 
approved by a general meeting which will 
be called at an early date. The name 
agreed upon is the Institution of Welding 
Engineers, and all interested in the weld- 
ing and allied industries will be eligible 
for membership. The offices (pro tem.) are 
at 30, Red Lion Square, London, W.C.1.— 
C. Raggett, hon. sec. (pro tem.). 


It has been arranged that free lectures, 
illustrated by lantern slides, shall be 
delivered on Saturday afternoons, at 3.30, 
at the Horniman Museum, Forest Hill, 
S.E., during the winter term. No tickets 


‘are required :—February 4, The Folk-lore 


of Natural History, Mr. E. Lovett; 
February 11, The Domestic Life of the 
Ancient Egyptians, Miss M. A. Murray; 
February 18, A Botanist in South Africa, 
Dr. E. Marion Delf; February 25, Man’s 
Sphere in Savage Africa, Dr. W. A. Cun- 
nington; March 4, Dragon-flies and their 
Life History, Mr. F. Balfour-Browne, 
F.R.S.E.; March 11, Cleopatra’s Needle 
and Sun-Worship, Miss M. A. Murray; 
March 18, The Natural History of Ele- 
phants, Mr. H. N. Milligan, F.ZS. ; 
March 25, Science and the Food We Eat, 
Dr. E. Marion Delf; April 1, Woman’s 
Sphere in Savage Africa, Dr. W. A. Cun- 
nington. 

Funds are being raised in Queensland tbo 
try out a scheme of water production and 
conservation that is novel in its present 
aspect, yet ages old in principle. The idea 
is to exploit the old English ‘‘ dew pond,” 
of which examples are still to be seen on 
the Sussex and Hampshire Downs. These 
are a simple adaptation of the natural 
process of condensing water from the air 
by contact with colder surfaces, and con- 
serving the results in reservoirs. In 
Queensland it is proposed to construct 
‘dew ponds ” on a grand scale under the 
copyrighted name of the Austral Super- 
Dam. In this way it is hoped to collect 
large reserves of water in districts where 
there are few or no streams, and where 
it is difficult to sink wells. Mr. E. E. 
Kennedy, of Brisbane, is the moving spirit 
in the undertaking, and he hopes soon to 
be able to put it into execution. The 
idea is a practical one, and might well 
receive attention here at home, in view of 
the threatened coming shortage of water. 
Much has appeared in our own back 
volumes on the subject, references to 
which will be found in our ‘‘ Answers to 
Correspondents’’ on another page. 


LETTERS TO THE EDITOR. 


THE LATE SJR WILLIAM CHRISTIE— 
A POINT IN THE HISTORY OF SUN- - 
SPOTS—CLUSTERS AND NEBULA. 
[52.}—Sir William Christie’s death came 

rather unexpectedly, albeit the effect of in- 

creasing years had been apparent for some 
time. Though he was not actually at the meet- 
ing of the Royal Astronomical Society on 

January 15; he was present at an after- 

gathering, where he spoke cheerfully of his 

intended pleasure trip to Morocco, for which 

‘he sailed on the 20th. He did not reach his 

destination,.for, as mentioned in last week’s 

number (page u. he died two days later. 

The effect of his life’s work on English 
astronomy was very rightly extolled by the 
President at the meeting of the British Astro- 
nomical Association last week, for, though 
Christie’s name may be little known to the 
general public, it is, and must be, recognised 
by astronomers that he did the work he felt 
called on to do with a kill and perseveranve 
beyond praise. He modernised Greenwich 
Observatory, and the job was not a light one. 
I am able to speak from personal knowledge, 
because I joined the staff at Greenwich at the 
end of the year 1881, just a few months after 
Mr. Christie was made Astronomer-Royal, 
and saw the whole process, and I write these 
lines in sorrow for a friend. 

A stwangely antiquated place, the Royal 
Observatory appeared at that time with 
customs which seemed to me curious, as, for 
instance, *the holiday on the day of New 
Moon, which was arranged on the assumption 
that the observers were overtired by recent 
early rising, but somehow seemed to have 
association with an Oriental calendar. Office 
hours for the computing etaff ended at 
3 o’clock in the afternoon at that time, and 
observers left at 2, but made up for this 
apparent easiness by some long nights of 
observing and watching for opportunities of 
doing so. These things were altered gradu- 
ally during the new, régime without infring- 
ing on vested interests, and the hours kept 
now conform to those of other Government 
offices, whilst, as everyone knows, the 
observing output is, to say the least of it, 
not less than it was then. 

Much might be said about the new build- 
ings and new instruments erected and brought 
into use by Christie’s initiative, but there is 
scarcely space available here to do justice to 
tha many things that would come under such 
a heading. The support Christie gavè to the 
Universal Time system and the 24-hour clock 
for uso in ordinary may not be known to 
everyone, and this may have had some 1n- 
fluence in the selection of Greenwich as the 
Prime Meridian. The increase in number of 
the staff, both established and otherwise, 
during the thirty years of his reign may be 
thought to be nothing more than normal ex- 
pansion, but the duplication of the office of 
Chief “Assistant and the scheme whereby the 
young men who begin their career as Junior 
computers can pass into the rank of estab- 
lished officers, which is the case with most 
of the present staff, are due to his efforts. 

I have among my collection of sueh things 
an article written by Mr. R. A. Proctor soon 
after Mr. Christie’s apnointment as Astro- 
romer-Royal, in a monthly magazine (‘* Bel- 
gravia, November, 1881), on the qualifica- 
tions necessary for the office, from which it is 
clear that the selection had his (Mr. Proctor’s) 
entire approbation. Reading betweeen the 
lines of this article, it appears that consider- 
able interest was taken by the general public 
in the choice of a succeseor to Airy, and that 
wany and the most unlikelv persons were 
ramei as possible occupints of the post. Pro- 
fessor Adams, the mathematica] astronomer ; 
Professor Cavley, the pure mathematician ; 
Mr. William Huggins; Mr. J. R. Hind, then 
suveriniedent of the “Nautical Almanac" 
office. all are indicated by Mr. Proctor as 
people wha were mentioned bv the public 
voice: bat the person who, in Mr. Proctor’s 
view. had a better chance than anv of these 
was Mr. E. J. Stone. of the Radcliffe Ob- 
servatory. Oxford. T have heard from 
another source that. Mr. Stone. who Mr. 
Chrietie had sucteeded as Chief Assistant at 


28 


Greenwich, was, in general, first favourite, 
and that Mr, Gill, who had taken up the 
Directorship of the Cape Observatory two or 
three years earlier, was considered a possi- 
bility, whilst Mr. Lockyer, Mr. Proctor, and 
many others v ere mentioned by those who did 
not know the qualifications necessary for the 
position. Mr. Christie, I have been told, was 
vnfeignedly surprised when he heard that he 
was promoted to the high office; but Mr. 
Proctor makes it clear that the way to that 
office is very naturally through the Chief 
Assistantship of the Observatory, and it was 
because he was still in occupation that Mr. 
Christie was pea to Mr. Stone. But I 
also believe that his interest in spectroscopy 
had some effect. 

A Point in the History of Sunspots.—At 

the mesting of the British Astronomical 
Association on January 25, Mr. Maunder 
brought forward a most interesting fact im 
sunspus history. Not that it was new to 
him, for he had unearthed it from a publica- 
tion by Prof Spoerer thirty years ago, and 
had watten a note about it in the ‘‘ Monthly 
Notices ” and elsewhere. The following is 
the fact in Mr, Maunder’s words in ‘‘ Monthly 
Notices,” vol. L, p. 252 :— . 
_ For a period of about seventy years ending 
in 1716 there. appears to have been a very 
remarkable interruption of the ordinary course 
of the Solar Cycle. For several years no spots 
appear to bave been seen at ail, and in 1705 
it was recorded as a most remarkable event 
that tw > spots were seea on the Sun at the 
same time, for a similar. circumstance had 
scarcely ever been seen during the sixty years 
previous. Co far as the observations go, the 
‘law of zones” also seems to have been in 
abeyance, for no regular drift was apparent, 
the mean latitude being low—about 8° or 9°— 
during the entire time. 

This absence of spots, as Mr. Maunder ex- 
plained, was not due to want of observers, 
for there were many during that period, both 
in England and on the Continent, including 


Flamsteed and Cassini, and a note by the| 


former is to be found in the “Philosophical 
Transactions ° which runs, with reference to 
a spot «een from April 25 to May 8, 1684 :— 
‘* These appearances, however frequent in the 
days of Scheiner and Galileo, have been so 
rare of lato that this is the only one I have 
seen on the Sun’s face since December, 1676.” 

(Clusters and Nebulew [16, p. 22]—The fol- 
lowing notes (translated) are from M. 


Bigourdan’s “Observations of Clusters. and’ 


Nebule,’’ Vol. I: Introduction.— 
Messier 40. R.A. 12 h. 17 m. 41 s., Dec. 


58° 38’ XN. (1900). Not retained in 
modern catalogues. | 
Messier 48, R.A. 8 h. 8 m. 56 s., Dec. 


1° 39’ S. (1900). Cluster without riebulosity, 
Not retained in modern catalogues. 

Messier 102 is the same as M. 101; given 
on the authority of a letter of Mechain. ` 

Messier 101 is No. 5,457 in the N.G.C., 
R.A. 13 h. 59 m. 39 s., Dec. 35° 10.2’ N., 
and is described as pretty bright, very large, 
irregular round, small bright nucleus. 

H. P. Hollis. 


PREDICTIONS OF ECLIPSES. 


[55.J—With reference to Mr. Hollis’s re- 
marks on predictions of eclipses (ENGLISH 
Mucwanic, December 2), mav I mention that 
J. D. Cassini predicted eclipses and. also com- 
piled tables of the eclipses and occultations 
of Jupiter’s satellites? 

Father Tachard, in his ‘‘ Voyage de 
Siam,” tells us that “M. Cassini advised us 
before our departure that there would be an 
eclipse of the Sun on- May 11, and that it 
would be total at Cape Verde Islands and in 
Guinea.” 

This was in 1687. The account goes on to 
‘say: ‘‘ The eclipse of the Sun was visible to 
us on May 11, when wẹ were at about the 
latitude 23° South and 357° of longitude. 
counting the first meridian from the island 
of Ferro. The commencement » was at 8 
o’clock in the morning and about 58 minutes. 
The middle was at 10 o’clock and the end at 
11 o'clock. The body of the Sun appeared 
covered to the extent of five digits (five- 
twelfths of the diameter, T.M.). and . 


i 
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the Moon eclipsed the lowest part of the 
Sun—that is to say, the part nearest the 
horizon.’’ 

The ship had on board Siamese Ambassa- 
dors returning from a visit to Louis XIV., 
and they were greatly impressed by one ot 
the Jesuit Fathers working out the details 
of the eclipse as soon as it was ascertained 
that the vessel would probably be favourably 
situated for an observation. 

Father Tachard also observed a total 


eclipse of the Moon in the early morning of | 8! 


December 12, 1685, in. Siam, and thereby 
determined the longitude of the place of 
observation as 121° 2’ East, whereas 
the charts gave it as 145°. He also deter- 
mined the longitude of the Cape from the 
eclipse of Jupiter’s first satellite. 
Theodore Mackenzie. 
Mowbray, near Cape Town, Dec. 29, 1921. 


JUPITER. 


[34.}—Mr. Foster asks (19, p. 18) if any 
reader has seen a shadow cast by Jupiter. 
I nave seen this on several occasions, the 
magnitude of Jupiter being in each case about 
— 2.2. In all cases it has been when Jupiter 
has been shining through a small skylight 
into a room with white walls. There is a 
very prominent white patch on the wall 
where the light of Jupiter, coming through 
the skylight, strikes the wall, and the shadow 
of the frame of the skylight can be seen 
on this. Under the same conditions I have 
tried to see if Sirius wili cast a shadow, hut 
haye never seen it. I should say that Mars 
would cast a shadow at a bright opposition. 
I have heard it said that Sirius will cast a 
shadow. R. W. Armour. 


_ Edinburgh, January 27. 


THE SHADOW OF VENUS—DIFFUSED 
LIGHT IN TELESCOPES—REFRAC- 
TORS AND REFLECTORS. 


[35.}—I confess I was rather surprised to 
find the ‘‘Chaldean’”’ casting doubt on the 
possibility of seeing shadows cast by the 
light of Venus... Venus will always cast 
a shadow when anywhere mear her greatest 
brilliancy if the Sun and Moon are 
out of the way. I have seen it 
times without number—out of doors, in a 
dark room with a window facing the planet, 
and, ‘best of all, in the observatory dome, 
where the shutter aperture can be seen pro- 
jected on the floor with great distinctness. 
But, not to mention Venus, I have several 
times seen Jupiter casting a visible shadow. 
Even when I was.a child I noticed it, the 
window being projected in outline on the floor 
of my bedroom quite distinctly.. It may be 
relevant to mention that I could always 
sepanmate e Lyre with the naked eye, and 
count ten stars in the Pleiades. A person 
with normal, or subnormal, eyesight might 
perhaps be sceptical of the possibility of any- 
one’s seeing what he personally could not see. 

The question of diffused light in telescopes 
is often merely a question of polish. It is 


surprising ‘how many of the best makers are] - 


careless about completing the polish of their 
objectives or specula. It is quite common to 
find surfaces closely dotted with fine abrasive 
pits, sometimes invisible except with a mag- 
nifier, but often evident enough on holding 
the lens up to the light. The loss.of light 
from this cause is insignificant, but the 
scattering of light is serious, and gives rise 
to the same effect as a slight dewing. Each 
pit is in effect a tinv opaque spot, and the 
lens performs like a glass covered with dust, 
causing a luminous haze about bright objects. 
A crinkled or cracked silver film will have 
the same effect. It may not be irrelevant 
here to mention that a badly deposited silver 
film may very seriously traduce the character 
of the curve below it. On the other hand, it 
may camouflage defects. Quite lately I had 
a mirror in for testing which appeared to have 
a fairly true curve to the edge. But when the 
film was removed a badlv-turned-down edge 
stood revealed, which took a lot of trouble to 
remove. A film will sometimes deposit more 


thickly in the centre. and so play havoc with 


the correction of a mirror. In a refractor 


- | perfect. polish, plus perfect figure, willl alwavs 


` 
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ensure the much-desired black. background 
behind crisp images. It is not so simple with 
a reflector, where one has to keep a wary. eye 
on the condition of the film. Tarnish does not 
matter much M this line. It is cracking and 
crinkling, the result of dew, which does the 
mischief. ; 

I would like to emphasise some of Mr. H. 
Dennis Taylor’s points (51). One is that the 
effect of the residual colour aberration 
(secondary spectrum) on definition is negli- 
ible in the case of refractors of normal 
focal length, {/14 or {/15, especially if not, as 
very many are, over-corrected. I have seen 
several objectives, old as well as recent, which 
would give scarcely any of the usual blue or 
purple flare when directed on Vega with a 
high power. I probably have as much experi- 
ence of both kinds of telescope as anyone 
living, and 1 use a large reflector side by side 
with several refractors of various apertures.. 
I never find the very trifling secondary spec- 
trum an annoyance, except only in the. case 
of the 10-in. Grubb o.g., which has a very. 
short focus, only //11.6. But stop this down 
to 8 in., so as to get about f/15, and the 
secondary colour is negligible. . 

Another important point is that ordinary 
Huyghenian eyepieces do not do justice to a 
good mirror. 
ghenians spoil the achromatism of the. 18-in. 
Calver mirror here. I much prefer a Propane 
achromatic eyepiece. Reflector owners woul 
do well to take note. 

And as to a big reflector giving a recognis- 
able star-disc. Well, I have once or twice 
seen y, Andromedze two clear discs for a 
second or two with the same 18-in. mirror 
and a power of x 500. Those seconds were 
worth waiting for, but they are “like angels” 
visits.” I believe 10 in. is about the mazi- 
mum aperture in a reflector that will eRe 
larly show star images as they ought to be 
in this climate. i te 

Mr. Nelson begins his letter (30) by dis- 
claiming any experience of reflectors: 
total absence of such experience can explain 
his comparison of a 5-in. reflector to a 3-in. 
refractor. The reflector, if good, is practically 
level with the refractor, for if the former is 


a little inferior (very little) in light, it is | 


superior in separating power and in planeta 
detail, as well as in rendering colours on suc 


‘objects as Jupiter and Mars. 


Wm. F. A. Ellison. 


OBSERVATIONS OF THE: 
QUADRANTIDS, 1921-22. 

(36.]—Period set apart for ‘watching, 
December 28, 1921, to January 7, 1922.— 
Watches :— i 

December 28, 1921, —8 h. 9 m. to 8 h. 32 m. 
Seeing . One meteor, (no Quadrantids). 

December 29, 30, 1921.—Overcast. 

December 31, 1921.—13 m. between 
il h. 30 m. and 12 h. 5 m. Seeing good. 
No meteors. 

January 1, 1922.—Overcast. l 

January 2, 1922.—9 h. 58 m. to 10 h. 26 m: 
Seeing excellent, yet not a ‘single meteor. 
January 3, 1922.—A short watch of 10 m. 
between 8 h. 10 m. and 50 m. yielded one 
Quadrantid. Later, a watch, favoured with 
excellent seeing conditions, was maintained 
from 10 h. 38 m. to 13 h. Om. 21 meteors 
were seen, 16 of which were Quadrantids. 
The hourly rates were 124 for all meteors and 
about 10 for the Quadrantéds. 

January 4, 1922.—Cloudy, with occasional! 
short-lived clearances. The longest of these 
was that between 11 h. 50 m. amd 12 h. 7 m. 
Seeing excellent. No meteors. 

January, 5-7, 1922.—Overcast. 

The radiant on January 3 was determined 
at 231°+51°. Meteors slowish, some streaked 
and occasionally trains were recorded. 

It will thus appear that the shower, though 
rich on January 3, was of short duration, 
(It must be said, however, that illness pre- 
vented my keeping long watches during the 
earlier dates of the period.) The maximum, 
obviously, fell on January 3, as is usually the 
case with the Quadrantids. It was remarked, 
while observing, that these meteors were 
decidedly shorter, and were less frequently 
istreakéd and trained, than in previous years. 
'The following figures, taken from my own 


Only 


Even first-class Zeiss Huy- . 


~- 


` 
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observations, seem to confirm the first state- 
mènt :— l l 
Average length of Quadrantids 


POD ED a Toes cad E ence 139.7 
IEA aio ON oN E D E 139,4 
Jan. J, 1922 aE S SE S E E E O O a e.. 4°.6 


Formerly Quadrantid-paths ranging from 
15°-50° have been far fa U, the 
longest recorded this year was 15°. | 

There were indications of a possible 
secondary radiant-point at 236°+50°, which 
may represent a separate shower in the north 
of Hercules, or be due merely to the usual 
diffuseness of the Quadrantid radiant. 

A few odd meteors from minor showers 
were -registered. Of these, the most in- 
teresting shot, on January 3, at about 11 h. 
20. m. from 166° +-29° ta 1604°+-254° in 0°6 sec. 
It was reddish, of mag. 24. It was also seen 

Miss Cook at Stowmarket, and the obser- 
vations shows it to have been an 7 Ursid from 

, 208° + 45°. os King. 

Ashby, Scunthorpe, Lincs, Jan. 28. 


REFRACTORS AND REFLECTORS—PAST 
WHATHER.—SUMMER-TIME, 


(37.]—After reading Mr. Merlin’s excellent 
letter (281), it struck me that the personal 
factor in the telescope question has not, per- 
haps, received quite the attention it deserves. 
Some time ago I was told of the owner of a 
S-in. refnactor who said he could never see 
more in a 10-in. reflector belonging to a 
friend than he could in his own instrument. 
Quite recently the former owner of a 33-in. 
Wray told me he could see as much with it 
(on planets) as with a 12-in. Calver to which 
he had access. This seems to me most exrra- 
ordinary, but it shows that in this sphere the 
influence of personal equation must not be 
lost sight of. i 
` Mr. Godden, interesting as always, in letter 
274, alludes to a weather “diagram.” Has 
this appeared in ‘‘Ours’’?  If.so, I have 
missed it. I have a book called ‘‘ The Climate 
of England,” published in 1861 by Geo. Shep- 
herd, C.E., containing carefully compiled 
tables of the weather in England each year 
from 1656 to date of publication. I find them 
or value, and wonder if there is a continuation 
of same to the present time anywhere. 

I am no admirer of our plan for daylight 
saving, but if it must continue, why not take 
it off for a fortnight before and a fortnight 
after the longest day? Under the present 
régime the long bright nights at that period 
are simply a nightmare to many of us. Earlier 
and later in the year the nuisance is, more 
bearable, and the reasonably long light even- 
ings have their use. 

Cardiff, Jan. 21. Arthur Mee. 


SOMMER TIME. 
[58.]—--Referring to my ‘solution,’ as Mr. 
Watts terms it, of the reason for changing 
_ the clock hand instead of railway, etc., time- 
tables, I may remark that the railway com- 
panies usually print their official public time- 
tables three times—generally to commence 
May, July, and October—in each year. It is 
from these that the various local and other 
monthly copies are made. Thus it will be 
seen that in either case the change by an 
. hour wouid involve a heavy expenditure in 
altering the type, if not entailing a complete 
new setting up of the type. May we soon be 
-rid of the need -for any change! 

Penzance. . QO. R. Walkey. 


STELLA MAITLAND RULE FOR TIME. 


[39.—With reference to Mr. Griffiths’ 
letter (263) on p. 276 of ‘‘ Ours ” of January 6, 
the directions given should apply to all dates 
in each month if the time in advance or 
behind the central, date is either deducted 
from or added to 414, which is the “ time- 
constant ’’ for the middle of the month only. 

The ‘‘ rule ’’ is intended more as a rough- 
and-ready method for Boy Scouts and soldiers 
for quickly judging the approximate time from 
the observed position of the Pointers, with as 
little need for difficult calculations as possible. 
It can, however, be worked out very closely, 
Your correspondent’s own method for astro- 
nomers, as given in his letter. is excellent. 

For those who cared to keep the lines 
which appeared on January 6 (with, by the 


way, two little misprints) the following, with 
reference to other dates, may be of interest, 
“4l” “being the ‘‘time-constant’’ for the 
middle of each month only. 

Data for working out the little sums. 


Day of month.. Oct 7th 15th 22nd 
Pointers’ Time 6.80 6 .. 5.80 
Time ‘Constant’ 42 41.80 .. 4l 
Answer .......- 9 p.m. 9.30p.m. 10p.m. 
H! Periam Hawkins. 


St. Mark’s Cottage, Reigate. 


SOME MICROSCOPICAL FALLACIES. 


[40.+-Mr. Merlin’s letter (12) hits the 
microscopical nail on the head. Regarding the’ 
diagram of the flame recently given, it is 
evident if you use the flat side as tne base of 
a triangle the outer edges are further away 


from the apex than a direct line'to the centre, 


and so must be more difficult to focus a flat 
image of, for it is nut the flame, but only an 
image of it, that is wanted in the microscope. 
It would not matter if the flame was a yard-or 
more in width if you focussed the edge, for 
though light from the further end might not 
arrive quite so soon, it is regularly arriving, 
and so keeps up a constant intensity. 

The flame edge can be made far too bright 
for ordinary eyesight ond still be a wide 
aplanatic cone, and this it is that is so neces- 
sary in delineating minute structure, and 
which in photography is a sine qud non. 

As an illustration of what is offered to in- 
telligent microscopists, I have actually seen 
one of these theorists use a perfect train of 
lenses. Starting on the table from an acety-. 
lene lamp came a lens close up, then an inis 
diaphragm, next a telescope ob ect glas tied 
with string to a piece of wood, after that 
either a meniscus or a double or plano-convex, 
as fancy indicated, placed in the stop carrier, 
then another iris, next the condenser lenses 
fitted to substage before the light on the 
object was considered right, and again above 
the objective lenses another meniscus selected 
from several, and made to screw in, was fitted 
to the end of the draw-tube before the image 
was allowed! to reach the last set of lenses in 
the eyepiece. I don’t think spectacles were 
being worn or this would have been an-addi- 
‘tional adjunct to the lens of the eye, where I 
wonder if the rods and cones were irritated 
or otherwise with the result of the resolution 
obtained, . | 

I have obtained resolutions visually and 
photographically of fine diatom and other 
structures by tae flame edge, as directed by 
Mr. Nelson many years wgo, that ere not sur- 
passed by any such methods as indicated, end 
these have been freely exhibited both here 
and abroad with commendation, which do not 
show fuzziness even after enlargement. 

F. J. W. Plaskitt. 


THE USE OF CROOKES GLASS IN 


VISUAL MICROSCOPY. 

(41.}—Having occasion to do a certain 
amount of micro-work with a small electric 
bulb as iluminant and finding same con- 
venient but rather trying to the eyes, it oc- 
curred to me to try the interposition of a small 
screen of Crookes glass between the light and 
the microscope mirror, with the object of stop- 
ping the passage of injurious ultra-violet rays 
and toning down the glare. 

Without making much difference to the 
amount of light, I find it does tone down the 


excessive glare and makes the illumination | pa 


more restful to the eyes. 

It does not appear to interfere with either 
the definition or resolving power of the ob- 
jective. á 

Also to my mind it is preferable to a 
blue or green glass screen, as the light is 
not rendered approximately monochromatic. 
Crookes glass is made commercially in two 
tints, A and B, the latter being the deeper 
tint, giving the greater protection. The small 
electric bulb worked off a dry battery would 
be ideal if it were not for the objectionable 
image of the filament when the condenser is 
focussed. By throwing it slightly out of 
focus and using a screen of Crookes B glass 


I find I can get a suitable illuminant for a 


sixteenth-inch ‘oil-immersion objective. 
S. E. Dowdy. 


EINSTEIN’S THEORY. 


[42.]—In the scientific journals : I notice 
much vague discussion of Einstein’s theory, 
without any indication ‘that’ Einstein’s theory 
really violates the conservation of enerey , and, 
therefore, is invalid, and must be definitely 
rejected, Here is the proof :— 

1. The whole of LEinstein’s speculation 
reposes on Gerber’s formula for the Potential 
G Zeitschrift für Mathematische Physik, 

and XLIH., 1898, pp. 93-104) :— 


ee K2m ml i K? mm! 
Ne pa Eee ` . 
( Lany : 
2 dv 8 adv 2) ... Ol 
p-2H+5 (z) i Spaen 


2. Now, in his great ‘*Treatise'on Elec- 
tricity and Magnetism,” 1873, Section 856, 
Maxwell gives a profound and conclusive dis- 
cussion of Weber’s fundamental electro- 
dynamic law «@ 1846, of which the potential 


is :— 
dv\2 
fı ro ( ) ) 
. 3. Maxwell answers the objections which 
had been made by Weber’s law ‘by Helmholtz, 
Lord Kelvin, and Tait eo thoroughly that they 
give up the claim that it did not conform to 
the conservation of energy. The analysis of 
Maxwell was afterwards approved by the 
great French mathematicians Bertrand, Tis- 
serand, and Poincare, and, therefore, we know 
this formula (2) is valid in the physical theory 
of the Universe. In fact, formula (2) repre- 
sents the Potential due to a wave-field, and. 
thus points to the wave theory of ‘physical 
forces. 

4. But as formula (1) is inconsistent with 
formula (2), we see immediately that the Ger- 
ber formula must be definitely rejected. 
Hence the whole of Einstein’s theory falls to 
the ground. | T.J. J. See. 

Naval Observatory, Mare Jsland, 

‘California, Jan. 14, 1922. 


] » (2). 


LOGARITHMS. 

43.1 —Yet another logarithm table by G. 
Haben (Whitcombe and Tombs). That of 
numbers is of three figures to four places. 
The P.P. are given accurately to a single 
unit upon Castle's plan, extended to three 
lines when required, instead of to two. This 
takes up two pages, as usual. Next are two 
pages of log. sines to 10, with P.P. upon 
Castle’s plan. Next is a page of log. sines to 
1’ for the final 10°, without any P.P. The 7 
next is a similar one of tangents, which is 
followed by three more pages of tangents, to 
10’ with- Castle’s arrangement of P.P. Next 
are two pages of nat. sines to 10’, then five 
pages of natural tangents, and another five 
of natural secants; the last two pages are 
chords and radians. It will be noticed that 
there are three quite new features in this. 
book. , 

1. The extended Castle proportional parts. 

2. The application of Castle P.P. to the 
trig. functions. l 

3 The extended tables of trig. functions. 
In no other of these small eee they 

C two pages, but in this they run 
ae ee Edward M. Nelson. 


LAND TORPEDOES AND TRENCH 
WARFARE. 
[45.J--In your issue of January 6, 1922, 
ge 275, there is described a device for clear- 
ing German trenches before an infantry 
charge ‘by means of a land torpedo, consist- 
ing of a spinning flywheel carrying a high ex- 
plosive ‘charge, invented by the son of Mr. 
Thomas A. Edison, buc too late to be utilised. 
It may interest your readers to know that a 
precisely similar invention was submitted to 
the Ministry of Munitions by me in the early 
davs of the war. The invention was shown 
‘and fully described to the Engineer-in-Chief 
of the Post Office, and was submitted to the 
Ministry with his approval. | 
The report of the Committee was to the 
effect that. “although of considerable merit, 
it could not be feasibly emploved under the 
very adverse conditions nsually existing in 
the region of trench warfare. Hr. J. Quilter. 


| Engineer-in-Chief's Department, G.P.O. 


‘S 
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THE VIOLIN BRIDGE. 


[44.]—Having had several letters from 
readers interested in my letter 289, and ask- 
ing for particulars, I herewith enclose sketch 


-of the cutting of the bridge specially alluded 

to in that letter. It is free r the musical 

public. avid Booth. 
339, Kirkstall Road, Leeds. 


TURRET TOOL-HOLDER. 


[46.]—I send you herewith a sketch of a 
sort of combined turret and slide rest, which 
I fitted some time ago to my Drummond 
lathe. This appliance has proved to be very 
successful, and the use of it has given me 
.go much pleasure that I venture to place it 
‘before you, thinking that it may perhaps ìn- 
terest some of your readers. It is simple to 
make, all the machining having been done on 
the Drummond lathe, partly with the help of 
Firth’s shaping attachment. l 

The main features are sufficiently illus- 
trated by the sketch, but a few words of 
-description may be helpful. 

The turret head carries four tools at right 
angles. Only one is shown, and one pair of 
screws. The head turns round on a vertical 
pin, with a well-fitted spigot at the base, and 
is clamped in the desired position by the 
handle on the top. The clamping screw is 


# in. diameter, with fine thread. 


The stop is a notable feature. It is shown 
-on the near corner of the turret head. In 
form it resembles a gib-headed key, but it 
is not tapered; the two faces are parallel. 
It hangs by its own weight—there is no 
-spring—in recesses cut in the two corner 
straps, which retain it in position against 
the head. The off-side of the tip is bevelled 
in such a way as to cause the stop to skip 
-over the corners of the sliding-block when 
the head is turned round in the left-hand 
direction, so that the head can be turned 
round freely. But if turned round in the 
right-hand direction the head is arrested by 
the stop at the first corner it comes to. It 
stops with perfect accuracy, and repetition 
work can be done with absolute certainty. It 
may be thought that the arrangement of the 
stop is wrong, as the thrust of the tool 
tends to push it off from the face of the 
sliding-block. ‘On the other hand, however. 
if the stop were arranged so that the thrust 
pushed it against the face of the sliding- 


block, then the friction of the clamping-nut 
might pull it off a little when clamping the 
head, and one could never be certain that 
the head was in exactly the correct position 
as fixed by the stop. I have never found that 
the thrust of the tool shifts the head, unless 
I had forgotten to clamp it; and in that 
case the fact that it slips away easily is a 
safety device, as otherwise the tool might 
hook-in and do much damage. l 

The base, with the male slide vee, is fixed 
to the boring-table of the lathe by means 
of four }-in. countersunk screws (hidden, in 
the sketch, under the sliding-block), with 
plate-nuts slipped into the tee-slots. The 
slide gives a travel of 13 in. This is, per- 
haps, on the short side; but it was fixed 
by the size of an available piece of cast iron, 
which was, as a matter of fact, the starting- 


point of the design. 


A piece of brass plate sliding in the broad 
groove, which may be seen on the top of 
the male vee, serves to prevent any chips 
from falling into the screw-chamber. The 
et is pushed to and fro by the nut, the 

ole in the plate being elongated so as to 
allow the plate to lag behind the block suffi- 
ciently to ensure of the ecrew-chamber re- 
maining completely covered when the block 
is at either end of its travel. 

The screw is 3 in. diameter square thread, 
ten threads per inch. 
shown, partly because it would hide other 
features, but mainly because I have not snuff- 
cient skill as a draftsman to do justice to 
such a detail. It is carried on a wheel 2} in. 
in diameter, with a cylindrical rim, which 
is divided into 100 parts. A stationary index 
marx, fixed by the-two screws attaching the 
collar-bearing, enables length measurements 
to be made to one-thousandth of an inch. 

A word of’ warning to anyone vho sets 
out to make a similar turret-head: If the 
under surface of the head is made plane, 
distortion due to fixing the tools in position 
will cause it to become concave. Then when 
it is clamped: down on the: sliding-block it 
will distort the latter, causing it to bind on 
the vees. It is therefore necessary to finish 
the under-surface of the head so that it is 
slightly convex when free. The easiest way 
to accomplish this is, after having turned 
the surface flat, to fix in a set of tools, then 
scrape and try with red lead until it fits 
down properly on the sliding-block. When 
the tools are taken out the surface will be 
found to be appreciably convex. 

ot Wm. Macintyre. 
‘* Cintra,” Pinner View, Harrow, Jan. 19. 


COAL GAS POISONING. 


[47.}-During the past few weeks several 
cases of gas poisoning have taken place, 
chiefly due to leaks in underground service 
pipes, probably broken by settlements caused 
by the drought. These have frequently 
occurred during the time coal gas has been in 
mse, but hecause these have been somewhat 
frequent of late the daily Press have taken 
up the question of the new rules which allow 
gas to be supplied of low calorific value, and 
is blaming the gas companies for increasing 
the quantity of C.O. in the gas by the àddi- 
tion of water gas. Now the freedom to sup- 
ply gas of low calorific value, changing in 
proportion to this value, is one of the 
greatest benefits which have been granted to 
gas consumers if it is properly managed, and 
will do much to simplify our fuel situation. 
It is therefore to he hoped that the present 
outcry will not lead to panic legislation. 
Many people have lately committed suicide 
by putting their heads in gas ovens, but this 
is no reason for condemning the quality of 
gas supplied. 


Defective fittings are, of course, dangerous’ 


with anv quality of gas, and leaks from 
broken mains have also nothing to do with 
the cas quality. Gas can and should be sup- 
plied at a cost not exceeding ls. per 1,000 
cubic ft., and then it would be universally 
vsed for heating and cooking and the coal 
fire would be abolished, and the gas works 
would be the source of the fuel supply for the 
electric light stations, and we should have 
cheaper electric light. I hope to show in 


next week's ‘‘E.M.’’ how these things can 


be done. David J. Smith: 


The handle is rot- 


tions on it are followed. 


REPLIES TO QUERIES.- 


ama ne on Sa 

i423.. —MYSTERY CLOCKS.—I have been 
toid the secret of the mystery glass clock. It 
is really very ingenious and simple. 
works are contained in the stand. The 
plate is double. Motion is imparted to the 
back plete by whe clock in‘ the base. This 

actuates a ratchet in the hub of the hands. 

Edward M. Nelson. 


[1.}—-HOLES IN STAIRS.—For mending 
decayed wood Portland cement has been 
strongly recommended in ‘‘ Ours,” and I have 


found it very successful. Mix it pure and not , 
too thin, work it in with a putty-knife, smooth . 


al: over, and protect it till dry. If there is 
decayed wood, cut it all out, so that the disease 
will not extend. K.C. A. J. 


[4].—DIFFRACTION. GRATINGS.—W. P. 
Gamble will find full details, by Wallace and 
Thorpe, in the British Journal of Photography, 
1905, Vol. LII., and further notes in the same 
publication for 1906; also in the “ Astrophysical 
Journal,” Vol. XXII. I should be much in- 
terested to hear how querist gets on, as I have 
never tried to make a replica, not having an 
original grating. If he succeeds, it wo be 
interesting to try some experiments on silver- 
ing the replica to use by reflection. . 

Alan B. Radford. 


` [6.1—MIRRORS.—Cast-iron will not take a 
polish, and the electro-plating will have to be 
of considerable thickness to take a polish that 
will be independent of the character of the 
underlying cast-iron surface. Meanwhile, I fear 
the parabolic figure will have vanished. An 
ellipse about 1 13/16 in. x 1 5/16 in. placed 
66 in. from the mirror would suit the pancratic 
evcpiece. Yes; it will give magnifications of 
135 to 205. The mirror is too short for a New- 
tonian telescope; by drilling a suitable hole 
in the centre, it can be used in a Gregorian or 
Cassegrainian combination. M. D. 


(7.J}—BINOCULAR AND TELESCOPE.—I 
have understood that the larger field of the 
binocular lets much more light into it than can 
enter the long and narrow tube that forms the 
telescope. Hence night-glasses for use at sea, 
because the smail field of a telescope, and its 
consequent darkness. does not enable one to 
pick up any object quickly. K. C. A. J. 


[7.] — BINOCULAR TELESCOPES. — 
“ Puzzled” is puzzked because he has meted 
out the same arithmetical treatment to square 
and lineal measure alike, whereas their relation 
vary as their square. The lineal magnification 
ot the telescope is four times that of the bino- 
cular; consequently a given image in the 
former will have sixteen times the area of the 
same in the latter. If the two object-glasses had 
been the same diameter, say 1 in., the in- 
tensity of the telescopic illumination would have 
been one-sixteenth that of the ‘binooular, but 
as the object-gzlass of the teléscope admits four 
times the lieht of the other, its relative illu- 
mination will be four-sixteenths, or a quarter, 
that of-the binocular. Again, the diameter 
of the emergent pencil is the fraction obtained 
by dividing the diameter of thé ohject-glass hy 
the magnification. and these would be:—Tele- 
scope, 1/16 in.: binocular, 4 in. The amount. 
of light entering the eve will be as their sec- 
tional areas, i.e., as 4 :1, respectively. For the 
iclescope to have had the same light-grasp a3 
the binecular. its magnification woua hare 


had to have been 16. 


[8.1 —SILVER STEEL.—I do not know ‘what 
you have bought, but the loose silver steel sup- 
plied by metal merchants fov tools, ete., hardens 
well enough for drills. A small tin of 
“ Kasenit ”? will assist in hardening if the direc- 
I cool right out in 
marm water, as recommended bv the late Mr. 
J. H. Evans; some use brine a toper: 


(12.J-SAND BELTS.—I do not know of a 


hand power sanding machine, and do not 


‘think that such a thing would be satisfactory, 


as the power required is considerable. There 
was_a small foot power machine employing a 
sand belt, but I do not know the maker's 
name. Write one of the big makers of wood- 
working machinery, such as Sagar, and. they 
may be able to help vou. David J. Smith. 


[16.|—CLUSTERS AND NEBULAZ.—The 
positions and descriptions of these objects are 
as follows: — 


R.A Dea.. 
M. 40 12 h. 17.4 m. +580 40/ 
Two faint. stars. 
M. 48 8h. 90m. — 1° 3y 
Very open cluster. 
M1025 25 h> 5.8 m. +56° 9 
Spiral nebula. 


Fes. 3, 1922. 


The above positions are for 1900. The informa- 
tion is from an article in the ** Observatory,” 


August, 1918, on ‘* Messiers Catalogue of 
Nebulæ,” by Dr. Shapley and Miss Helen 
Davis. The object. numbered M.102 is taken to 


have been probably N.G.C. 5866. 
a Rhodelta. 


{17}—POLISHING NICKEL MIRROR.— 
The article you have been trying to polish is 
‘not nickel. It is a Gregorian mirror made 
of speculum metal. You remind me of the 
man who thought he could play the violin, 
but had never tried. You have taken on a 
jab which only a highly trained expert could 
hope to succeed with, and your lead diso and 
rottenstone is about as suitable for the delicate 
task as the Mad Hatter’s best butter was for 
oiling the works of a watch. The proper 
article would have been a pitch tool, and rouge 
- ag the polishing material, And then you could 
not do it unless you had practised for several 
years. You were very lucky you did not 
smash the mirror, for speculum metal] is much 
more ibrittle than glass. Wm. F. A. Ellison, 


(.JI-—GALLONS AND CUBIC FEET.— 
For all practical purposes, and that is really 
all that matters, six and a quarter gallons per 
cubic foot is taken as near enough. As 
authorities differ, you had better measure it 
up for yourself if you want to find which one 
is really correct. David J. Smith. 


20/J—GALLONS AND CUBIC FEET.— 
The differences. no doubt, are mainly due to 
the temperature of the water in each case, 


except the first, since the contents of a cubic 
foot of 


_ Water never reaches 6.25 gallons. 
According to Professor Unwin in the 
“ Encyclopædia. Britannica,” lth edition, 
water at 53° F. and ordinary pres- 


sure contains 6.24 gallons per cubio foot, or 
10 lb. per imperial gallon at 62° F. = 6.2356 
gale per cubic foot. When at-its maximum 
ensity, at 40° C. = 39.2° F., a cubic foot of 
water contains 6.2425 gallons. and 6.25 is 
commonly taken in engineering works as be- 
ing sufficiently acourate for general purposes. 
Trautwine, in his ‘“ Civil Engineer’s Pocket- 
Book” (now in its 20th edition), gives the 
following «table of the ‘weight of water in 


pounds per cubio foot, and temperatures Fah- | 


renheit : — 


32° 39.2° 
62.423 


40° 
62.423 


50° 60° 

62.417 62,409 62.367 
70° 80° 90° 212° 

62.302 62.218 62.119 59.700 


Unwin, at 212° F., gives 59.844. The Standards 
Department, Board of Trade. in 1890 fixed 
the weight of water at 1 cub. ft. = 62,2786 1b. 
at 62° F., bar. 30 ins. of mercury. 


Cosmo. 


(20.J—GALLONS AND CUBIC FEET.— 
No wonder that “ Standard” is perplexed 
by the various values given in books. The 
size of the imperial gallon was adopted by 
the results of measurements published in 
. 1821, which stated that a cubic foot of water 
weighed 63.32106 Ib. But seventy years later 
@ scientist said that is all very well, but that 
Which you have weighed is not water, but is 
a mixture of air and water. If you had put 
it under an air-pump and had taken out the 
‘air, you would have found that a cubic foot 
weighed 62.273601 lb. The air he took out 
must have been heavier than water to have 
yielded a less weight! Be that as it may, the 
above are the two authoritative statements 
upon the subject, Professor Rankine, the 
engineer, said that ‘the correct value was 
62.35512 lb., and probably that is not far 
from the truth, but it is not official. To find 
the-number of gallons in a cubic foot move 
the decimal point one place to the left, 


Edward M. Nelson. 


(20.J—GALLONS AND CUBIC FEET.— 
“The Act of 1878 defines the gallon as the 
volume of ten standard pounds of distilled 
water weighed in air against brass weights. 
both water and air at the temperature of 62° 
Fahrenheit, with the barometer at 30 inches.” 
—“ Whitaker’s Almanac ” for 1922. page 458. 
That is the legal definition of the imperial 
gallon. If you know the true density of water 
at 62° F. you can work out how many gallons 
go to the cubic foot; but do not forget that 
there are various values for the ‘“ true 

ensity” of water! In Lupton’s Tables, Ed. 
1901, p. 10, we have: ‘ A gallon is the volume 
occupied by 10 lb. of water weighed in air 
against brass (density = 8'143) weights at 
62° F. and under barometric pressure of 30 
inches. Under the same conditions a cubic 
foot of water' has been found (Chaner. 1889) 
to weigh -.62°278601 lb.” . R.-D. 


[20.j}-GALLONS AND CUBIC FEET.— 
Th 1890 the Standard Department of the Board 
of Trade fixed the weight of a cubic foot of 
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water at 62.2786 lb., temperature 62°, height 
of barometer 30 in. The following seem to be 
the factors: —The Act of 1878 fixes the gallon 
as the volume of 10 lb. distilled water at a 
temperature of 62° F. with the barometer at 
50 in. The Board oi Trade Standards 1890 
gives the capacity ‘of 1 gallon as equal to 
411.4653 cubic inches. We therefore have 
1728 c.in. divided ‘by 277.463 c.in. and x10= 
wt. of 1 ft. water in lbs. =62.2786. H. B. 


[20.}—GALLONS AND CUBIC FEET.— 
An imperial gallon is the volume of 10 lb. of 
distilled water, weighed in air at 62° F. and 
50 in. barometer pressure with brass weights, 
and ihe relation of a gallon to a cubio foot is. 
therefore a matter of experiment. It formerly 
depended on Schuckburgh’s observations in 
1798, according to which a cubic inch weighed 
252.456 grains (7,000 to a lb.), so that a cubio 
foot was supposed equal to 6.2321 gallons. But. 
more recent measurements showed that, using 
water free from dissolved air, and brass 
weights of a defined density, the cubic inch 
‘weighs only 252.286 grains, and this value was 
made legal by an Order in Council of Novem- 
ber 28, 1889. I think it has not been altered 
since, and from it a oubic foot weighs 
62.278601 1b., and is equal to 6.2278601 gallons. 
Coefficients of this kind, which are constantly 
required in English chemical works, are verv 
troublesome, and people who amuse themselves 
by upholding English weights and measures 
naturally do not draw attention to the great 
waste of time and energy and the liability to 
crror involved in the use of such coefficients, 
which are totally absent from the metric sys- 
tem. How many people can remember them? 
I should doubt whetner one Englishman in 
ten thousand could give off-hand a reasonably 
eomplete statement of the official English 
‘weights and measures, and their relations, to 
say nothing of their local variations, while the 
entire metric system of weights and measures 
can be stated in the space of this answer, and 
learnt in an hour. It is important to know 
that the U.S.A. gallon contains only 8.3292 Ib. 
avoirdupois of water at 62° F. and 30 in. 
barometer—a fine trap for the unwarv! 


b 


————_—_—_—_ 2 O OGM 
QUERIES. 


(21. —THE GOLDEN SECTION.—This is 
a lino divided into two parts such that the 
ratio of the smaller part to the larger is equal 
to the ratio of the larger to the whole line. 
Tia if a is the smaller part and b the larger, 
then 


2. = a Therefore b = y 1.26 — 4 = 0.618034 
and a= 1 — 0.618034 = 0.381966. Who in- 
vented this? It is said to be very ancient.— 
One of Ours. À 


f22..\—EXHAUST GASES FROM CHIM- 
NEY.—Would it be possible to run a hot-air 
engine on the exhaust gases from a chimney 
of a small factory? If so, what power would 
be available from a boiler consuming about 
15 cwt. of coal per day?—S. R. Partridge. 


[29. -ORNAMENTAL LATHE.—Would 
one of the small watchmaker’s lathes be suit- 
able for ornamental turning? Of course, I 
realise that the usefulness of a lathe of only, 
say, 24” centres, is limited, but as an amateur 
unwillmg to spend the large price required 
for a proper ornamental lathe, it struck me 
that the precision of these particular lathes 
would meet the diffculty. Adams, of Holborn. 
show one at £6 10s.. plus slide-rest. I have 
‘a Relmac lathe, but, of course, it ds anything 
but accurate to the fine limits required, and 
not worth adapting. Advice as to whether 
possible, and what additional apparatus would 
be necessary, would be greatly esteemed.— 
Decus. 


(24.J—TURNING ALUMINIUM.—I wish 
to turn a set of chessmen in aluminium, and 
shail be glad to know how the metal should 
be treated. What rake is best for tools, and 
what lubricant, if any. should be used with 
tools ?—Pawn. 


(25.)—FEATHERS.—What. liquid can I use 
td gum or hold together filaments of 
feathers to prevent the feather being spoilt 
when getting blown or knocked about? 
think “filament” is the proper term to use. 
Ordinary gum will not penetrate them, or. 
rather. the spaces between.—Sarah. 


(126.—DIAL OLOCK.—I have recently oon 
verted am old dial clock. verge escapement, tr 
the modern escapement and pallet successfull 
with the excéption that it now loses consider 
ably when first wound. and gains towards thé 
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end of the run. Have I improperly set the 
fuzee arrangement? Would some of your 
clock experts please advise as to probable 
cause and remedy’?—J. E. G, ; 


_{27.-INVENTOR OF STEEL PENS.— 
Would anyone be good enough to give me 
name and date?—A. King 


[28.])—FROSTED FINISH.—Can any reader 
lve particulars of the process by which the 
rosted or croqpdile finish may be got, similar 
to that used by a London firm on the micro- 
scope stands made by them ?—Enameller. 


ANSWERS TO CORRESPONDENTS 


‘The following are the initials, etc., of letters to- 
haud up to Tuesday, 3 p.m., January 81, and un- 
acknowledged elsewhere :— 


‘A. A. C. Eliot Merlin—A. Ring—J. H. J., Oxford 
—H. H., Bewdley—Waterman—W. Goodacre—T.. 
Tamblyn-Watts, E.C.4. 


A. H. M.—Yes. 
D. HARRISON.—Thanks, no. 
R. H. P.—Before very long, we hope. 


S. H. Turnegk.—Cannot use; have sent along as 
directed. 


R. S. S.—Like yourself, the correspondent who is 
least urgent always wants the last word. 


D. Fosrer.—Many thanks. The subject. is a good. 
pan Mh we shall be very glad to hear from you. 
urther. 


A. E. S.—No; the. fitst execution in private was. 
that of Thomas. Wells-for the murder of a Dover 
station master, August: 18, 1868. 


D. L. W.—The average height. of Scotchmen i. 


5 ft. 8 in.; Irishmen, 5 ft. 8 in.; Englishmen, 
5 ft. 72 m.; and Welshmen, 5 ft. 6} in. 


Tyro.—The leading note in music is the sharp- 
seventh of the diatonic scale which leads to the. 
octave, which is only half a tone higher. 


COLESHILL.—The charge for a special train is 13s. 4d. 
per mile single journey and 20s. per mile return, 
plus the ordinary fare for each passenger. 


OCTAVIAN.—Needfire—from the Danish gnide, to rub. 
—was fire obtained by friction, and was supposed 
to defeat sorcery and to cure disease due to 
witchcraft. 


P. M.—Our opinion is that the patent is bad: 
but our advice is in the negative, unless you 
are prepares to combat rather powerful intereste- 
in the law courts. 


A. LAMB.—Lord Beaconsfield, in his earlier days,. 
cnce spoke of the National Debt as a mere fiea- 
vite, but we do not think it has been so described: 
by any present-day politician. 


J. LAWRENCE—You will find S, T. Coleridge’s: 
treatise of the science of method prefixed to 
Vol. I. of the Encyclopædia, 1845. Stanley Jevon’s. 
“Principles of Science ” was published in 1874.. 


A. GIBBEY.—The formula of Pantheism, “ Every- 
thing is one, and God ds one,” wag especially 
taught by Xenophanes, who died 500 B.C., and 
1 Moder times by Spinoza, Kant, Fichte, and 
others. 


COTTAGES.—The Rent Restrictions Act remains ir» 
force until June ?4, 1923, and unless it is re- 
newed, iandlords will be able after that date to- 
raise the rents of their ho to any amount 
they think ft. 


SEEKER.—There is no date fixed when the contribu- 
tion in respect of National Health Insurance will 
be reduced. Domestic workers are exempt from 
contributing to the National Unemployment In- 
surance scheme. . 


PLASM.—A very similar theory was propounded in- 
1876 by a well-known American physicist, and 
mentioned at the time on p. 37, No. 574. You. 
might also look up an article on “The Sun a 
Bubble ” in Proctor’s “ Science Byways.” 


DAVID ELLIS.—We believe the society named is a: 
reputable one, but we know no more than aps. 
red in the paragraph mentioned. Probably 
here has been hardly time yet to deal with the . 
doubtless numeroys suggestions submitted. 


E. P.—The suggestion has been made before, and 
it has been twice pointed out that mixing the 
sand or emery with the pulp before making the 
paper would not anawer. The paper itself would: 
become feeble and brittle, and the sharp angles 
of the fragments which act would be speedily- 
worn down. 


PouRQuol.—The amethyst is an emblem of humility 
and sobriety. It is dedicated to February and 
Venus. In the Zodiac it stands for Sagittarius. 
in metallurgy for copper, in Christian art it is 
given to St. Matthew, and in the Roman Catholic 
Church it is set in the pastoral! ring of bishops, 
whence it is called the “‘ prelate’s gem.” 


A. Bere is ane contemporary evide ence ae 
Galileo said. “E pur si muove,” as nl; 
related. Scholars to-day relegate this alleged 
quotation to the realms of historic myths. Its 
first-known appearance is in the “Querelles Lit- 
teraires of, Abbe Irailth, Paris. 1761, over & 
hundred years) after Galileo’e death in 1642. 
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©. W. T.—The phenomena of dew and dewponds has 
heen many times discussed in cur back volumes. 
See p. 91, August 27, 1909, Vol. XC.; p. 110, Sep- 
tember 6,, 1907, and p. 193, Octeber 4, 1907, Vol. 
. LXXXVI.; R: 410 and 505, Vol. LXXXIV.; yp. 
330, Vol. LXXXV.; p. 55, September 6, 1895, Vol. 
LAII., and p. 188, October 11, 1895, same vol.; 
and p. $37, June 13, 1890, Vol. LI. 


HELD OVER.—We have many more letters on the 
Reiative Efficiency of Reflectors and Refractors 
and on the Shadows cast by Jupiter and Venus 
than we can insert. Both subjects are old 
matters of controversy in which the majority of 
readers are not interested We will endeavour to 
find room for one or two held over, but they will 
be the last we can find space for. 


COLLECTOR.__Surround the matrix of the fossil with 
a card or thin tin band, and carefully melt sul- 
phur in a ladle and pour it over the object. That 
wili give you a very sharp intaglio cast of your 
trilobite. Then mix plaster-of-paris to the con- 


sistency of thick cream, with water, and pour 


into the plaster mould. .You will have an exact 
facsimile of the original fossil, which you can 
colour with paints to a close resemblance. 


P. H. H.—You will find some very good designs 
in single and two or more acids for embossing 
glass on a back page advt. of Messrs. James 
Clark and Son, Ltd.. of the Blackfriars Glass 
Works, Blackfriars Road. S.E.1, in the BUILDING 
News of January 6. Send to them also for a 
catalogue of further designs offered-in that jour- 
nal. The firm is now the lending house in its 
speciality and holds probably the largest stocks 
of all ‘classes. 


ADVERTISEMENT RATES. 


For Exchange. For Sale. Wanted. 
Addresses. Situations. 


The Charge for Advertisements inserted under any oy 
the above headings is Is. for the first 16 words, and 6d, for 
each succeeding eight words, which must be prepaid. 


For Exchange. 


The Reputation Firm Exchange or Buy ‘Any- 
thing Optical. Write or call.—BkoaDHURS?, CLARE- 
80N, AND CO., 63, Farringdon Road, E.C.1. 

OClarkson’s, 338, High Holborn. Gecond-hand 
Optical Mart. Make, Buy Sell, Exchange First 
class Optical Instrumenta. 


For Sale. 

Reflecting Telescopes, Mirrors, 
acw method. More light 
CaLver, Manse, Walpole, Halesworth. 

Baker's September Second-hand List contains 
about 2,600 Optical, Scientific, and Photographie 
Instruments.-—-244, High Holborn, London. 

64-Page Book about Herbs and How to Use 
Them, 2d. Send for one.—TRIMNELL, The Herbalist, 
144, Richmond Road, Cardiff. 


Milling Attachments, with Vices for Lathes.— 


Bilvered by 


(ae WHEELER MANUPACTURING CO., Lrp., Trencd 
Grossing, Wellington, Salen. 
Ionised Tablets cure rheumatism, neuritis 


neuralgia, neurasthenia, gout, prevent glandular en- 
largemente, induration of the arteries. 


Ionised Tablets increase functional activity, 
physical fitnese, power of concentration, immunity 
from di . l l 

Yonised Tablets are natural remedies free from 
secondary action. 3s. 6d., 8s. 6d., 12s. 6d.—LABORA- 
TORY, 62, Newport Street, Bolton. _ 


Telescopes, equatorial adjustments, ailvering, 
figuring mirrors, 2nd ed., cloth, 8vo., 5a, 6¢d.—BANKS, 
$2, Newport Street, Bolton. 

Mioroscopes, Accessories, and Splendid 
SLIDES for Sale.—CuARKs AND Page, 28, Thavies -Inn, 
Holborn Oircus, E.0.1. 


Books! Technical, Scientific, al! subjects 
1,000,000 in stock. Second-hand and new; lowest 
prices; approval. Catalogue 401 free.—Below. 


Books Bought. Best prices given.—FOYLES, 
121-125. Charing Cross Road, London. 
Mioroscopes, Objectives, Eyepieoes, Magni- 
. fiere, Dissecting Apparatus, all Accessories, Tele- 
ecopes, Refractors and Reflectors, Diagonal Planes, 
everything Optical. Cash or easy payments. Low 
prices.—HOWARD BROS., 58, Graham Road, Hackney, 
London, E.8. 
Armstrong Acoumulators.—Electrical speciali- 
ties. Genuine goods. Catalogue 6d. Saves pounds. 
—No rubbish at ARMSTRONGS, Manufacturers, Twick- 


enham 
4s. Barns £3 Weekly.—Side-line, sells itself. 
Sample, 1s. (refunded).—GLEAVES, 11/67, Mawbey 


Street, London, S.W-8. 


Mineral Specimens, British and Foreign, all 
kinds and prices. Send stamp for free catalogue.— 
Address below. 

Geological Specimens, Rocks and Fossils, all 
ptices.—RIcHARDS’ SHOW Rooms, 48, Sydney Street, 
Fulham Road, London. 


Second-hand Micro. Apparatus:—Handsome 
Ross Binocular Microscope. 2 oculars, cabinet. 
£18 10s,: Watson's “ Royal ™ Microscope Outfit. as 
new, £50; Swift's Student's Outfit, zin., 2-in., Abbe, 
ete.. £10; Watson 3-in. Para Objective, 5s.; 1-12-in, 
oil-imm., without name. excellent definition, 48s. 6d. : 
Grace's Rain Band Spectroscope: 70s.—BROWNING, 
37, Southampton Street, Strand, W.C.2, 


La 


and durabilibty.—@ . 


Free.—Pocket Rubber Stamp of your name and 
address; also particulars of moneymaking spare- 
time work.—Agency Dept., RICHFORD’s, Snow Hill, 
London. 

Unmounted Microscopio Objeots..Wonderful 
sets, Freshwater Algæ, Micro. Fungi, Vegetable 
Pong Life, 


Hairs, Animal Hairs, Marino FOROR 
etc., 1s. 6d. each.—SUGGETT, 16, Williamson Lane, 
Droyleden. | 


Soientifio Appliances.—1l1 and 29, Siciltan Avenue, 
London, W.0.1, for Electrical, Magnetic, Optical, and 
Static Materials. aoe OS 


Lenses, Prisms, Magnifiers, Condensers, and 
Optical Sundries, Thermometers, and Drawing Instru- 
ments.—As above. 

Morse Keys ‘and High-Note Buzzers. Our 
famous Signalling Bor for Learners.—As above. 


Galvanomoters, Rheostats, new and eecond-hand 
instrumenta, Wimshurst machines. 


Experimental Materials and odd parte for every 
one. Fifty years’ experience. Write for Information. 
Our special new illustrated catalogue, 6d., poet free 
Scientific ApplHances.—As above. 


Microscopical Slides.—Highest quality, from 50 
for £1 to 3s. 6d. each. 24-page list free.—Below. 


Polariscope Slides.—Gorgeous effects. Acetani- 
lide, antipyrin, carbazotic acid, coumarin, hippuric 
acid, hydroquinone, magnesium platinocyanide, 
metol, oxalic acid, palmitic acid, pyrogallic acid, 
saccharine, saiicinin, stearic acid. Each 10d.; post- 
age 3d.; doz. 9:.—Below. 


Radium Slide.—Perpetually and brilliantly ecin- 
tillating. Wonderful and fascinating. 2s 9d.—Gray, 
40, Grange Road, Lewes. ; 


Astronomioal.—4-in. Premier Refractor, £30; 
3-in., equatorially mounted, £16; Browning Star 
Spectroscope, 45s.; Sun Diagonal, 35s.; Peck Star 
Atlas, 16s. Write for list of other telescope bar- 
gains. Highest testimonials. Best terms offered. 
Prompt attention.—Below. 

Genuine Mioroscope Bargains.—1-12th Koristka 
oll-immersion Objective, £5 15s.; Zeiss 12 m/m. Apo- 
chromatic N.A. .65, £4 16s.: 1-10th dry, 368.; 34, 28.; 
Leitz 4%, 20s.; 3-in., 173.; Double Nosepiece, 8s.; best 
-Abbe Condenser and fitting, 20s.; Beck Oil Con- 
denser, £2 10s.; Polariscope, 30s.; Silver Side Re- 
flector, 18s..—MACKETT, Manufacturing Optician, Tun- 
bridge Wells. 


“Tho Microscope,” a simple handbook by Con- 
rad Beck, price 2s. 6d.. post free 2s. 10d. Sufficiently 
elementary for the beginner, with valuable ipforma- 
laf Sg the expert.—R. and J. BECK, 68, Cornhill, 

ndon. 


What Offers? Smith and Beck Microscope and 
Accessories in Cabinet. Send stamp for photo and 
par omara to G. JONES, 12a, Mount View, High 

arnet. 


$end £3 5s. for the finest éelf-centring 6-in. 
Scroll Chuck in the world; 6 jaws and key; brand 
new.-——-MADISON, Littleover, Derby. 


Spencer Microscope, latest model, coarse and 
fine adjustment, sq. stage, swing out, screw focus- 
sing substage, Abbe condenser, iris, two oculare, 
g-in., 4-in. objs., double nosepiece, as new, in case, 
£13. With 1-12-in. obj., £17.—-G., 39a, St. George’s 
Road, N.W.6. 


Compound Slide Rest for sale, new, suit 4-in. or 
5-in, lathe. —A. B., 16, Willes Road, N.W.5. 


Portable Monooular Mioroscope, with inclina- 
tion, in mahogany case, by Winkel. Coarse and fine 
Adjustment, swing out, Abbe condenser, iris dia- 
phragm, 2 eyepieces, No. 2 and 6 objectives (19 and 
3.5 m/m.), dark ground condenser, mechanical stage, 
new condition, £30.—Box City 188, ENGLISH MECHANIC 
Office, 1, Arundel. Street, Strand, W.C.2. 


Wireless Apparatus by Return._Send your 
wireless inquiries to us and get immediate atten- 


tion. Lists free.-—-ELECTRICAL SUPPLY STORES, 5, Skir- 


coat Moor Road, King Cross, Halifax. 


Micro.-Photographio Outfit, compound micro- 
scope lantern, long bellows and shutter, and various 
accessories, price £20.—H. COPPEARD, 12, King’s 
Avenue, Windmill Lane, near Southall, Middlesex. 


Workshop Contents.—5-H'P. Detroit Engine 
(paraffin, magneto ignition), c.i. Sawbench, with 
guide, 3 saws, complete, unit, £60; 5-inch B.G. Screw- 
cutting Power Lathe, change wheels, faceplate, 4- 
jaw chuck, self-centring chuck, drill chuck, driver 
chuck, compound rest, vertical rest, overhead shaft- 
ing, tools, etc., £30: Grinding and Polishing Head, 
£1; Screwcutting Tackle, 23-inch down, Gas and 
Whitworth. £10; Rivet Forge Anvil and Tools, £2: 
Firewood Bundling Machine (Glover treadle), £3; 
Model Steam Engine, about 2-in x 2-in., £1 10s.; 
Pelton Wheel (Bailey, 2 jets), £5; Pipes, tools, etc. — 
Particulars, stamp, FORMAN, Kilmun, Argyllshire. 


3-inch Refractor, terrestrial eyepiece, 2 astros.. 
stand. — Offers, Solomon’s.—BLOoD-SMytA, Howth 
Rodd, Dublin. 


Watson “ Fram" Microscope, compound rack 
focussing substage, with centring screws, sliding 
har to stage, Helos x10 eyepiece, Swift 1l-inch obj., 
mahogany case, first-rate condition, £18.—FRAM, ¢.0. 
“E.M.” Olfice, 1, Arundel Street, Strand, W.C.2. 


Astronomical Telescopes,—High-class instru- 
ments. Refractore, reflectors, altazimuth, equatorial. 
Send for illustrated price list and full particulars, 
21.—F. BuRNERD, M.B.A.A., Dryburgh Works, Put- 
ney, London, 8.W.15. 


Sex Determinator.—Will tell the sex of anything 
alive: animals, insects, plants, etc., and the sex of 
eggs before hatching. This interesting scientific 
novelty will also tell if an article was last touched 
hy a male or female. 2s., post free.—FRANK, CON- 
STABLE, 59, Tennyson Street, Liverpool, S. 


-nosepiece, 


D. J. Smith and Co., Ltd.—Below. 


Have You Seen the “ Hamilton ” Light Car? 
An ideal car at a moderate price. Hood, ecreen, de- 
tachable wheels, dynamo lighting, ready for ser- 
vice. Price £215.—Apply for particulars to the 
makers, D. J. SMITH AND CO., LTD. 

10 H.P. Stanley Steam Car, Coupé, price £120. 
Ps H.P. White Steam Four-seater, paraffin fuel, 

80. 

Spare Parts Made for any Car at reasonable 
prices. l 

Roomy Van Body, price £10. 

20 H.P. White Steam Car, excellent order, £60. . 

White Spare Parts, new and second-hand; large 
stock, cheap. l 

20 H.P. White Steam Chassis, suitable for van, 
parafin fuel, £40. 

15 H.P. White Steam Chassis, 


. 


10 H.P. Stanley Four-seater, price £65. 

8 cwt. B.M.C. Seabrook Van, electric lighting 
and starting, ready for service, £160. 

Two Eissmann 4-cylinder Magnetos, £4 each. 

Hand-operated mechanical Warning Signals, 
black and brass finish, 21s. each 

One-ton Napier Van, solid rear tires, £90. . 

& cwt, Darraoq Van, ready for service, £120. 

4 H.P. Douglas Motor-cyole Combination, fully 
equipped and firet-class order, £90. 
4}-in. Sorew-outting Lathe, in first-class condi: 
tion; change wheel, chuck, and countershaft; £29. 
15 H.P. Humber Landaulette, suit private hire 
or, Starion work, recently overhauled and repainted, 


parafin fue, 


6 H.P. Water-cooled Light Car, two-seater, 

ready for purchaser to drive away, £40. 
40 H.P. Serpollet Chassis, £30, 

16 H.P. Peugeot Landaulette; suit private hire 

or station work; good condition; £125. 


4-cylinder ZU4 genuine Bosch Magneto, new, 


aie 


$15 x 105 Goodrioh Safety Covers, cheap, new. 


Several Sets 2- and 3-throw Power Pumps, 
with gun-metal barrels; throw from 1,200 to 5,000 
galls. per hour; 1 Vertical 2-cylinder Steam Engine; 
L Vertical High-speed Steam Engine; several Cap- 
stan Lathes; for Sale, cheap.—Apply for full par- 
ticulars and prices, 

The Hamilton Light Car. Fifty miles to the - 
gallon, Tax £9. Easy to drive, economical to run. 
Smart appearance. Forty miles per hour {f desired. 

Parafin Incandescent Mantle Lamps for table - 
or hanging. Perfect light. Easy to keep in order.— 
Write for particulars and prices. - 

D. J. Smith and Oo., Ltd., 68, Compton Btreet, 
Goswell Road, London, B.C.; also at Compton Works, 
Wickford, Eesex.— Above. 

The “ Gem ” Turkish Bath Cabinet.—Cleanses 
and invigorates; cures diseases without nauseous 
drugs. Cheap, convenient, efficient. A powerful 
preventive of diseases. Should be in every home in 
the land. 

The Bditor of “ Bnglish Mechanic” says :— 
“We strongly recommend readers suffering from 
rheumatism, pneumonia, neuralgia, liver trouble, 


| skin disease, dyspepsia, insomnia, to get one of the 


Gem Bath Cabinets They will never regret the 
ma outlay, and will thank us many times for our 
advice.” i 

Gem H. Supplies Co., Ltd., 67, Southwark 
Street, London, S.E. Booklet, 100 pages, post free. 
Mention “ E.M.” 


W. Watson and Sons, Ltd., offer the following 
pect Bad second-hand, both in very fine condi- 
tion :— . 


Beck High-power Binocular Microscope, Stan- 
dard London model, binocular stand, with square 
stage, rack and pinion focussing and centring sub- 
stage, mechanical stage, having divisions to move- 
ments, 2 pairs of eyepieces, Nos. 1 and 2, triple 
complete, in mahogany carrying case, 
new price £44 18s., offered for the sum of £35. 


Watson’s Van Heurck Microscdpe, with spe- 
cial stage, having glass surface and universal object 
carrier, concentric rotation and centring screws, 
compound substage with rackwork rotation, rack- 
work and plain draw-tubes, double nosepiece B 
and D10, capped eyepieces, 1}-in., 3-in., and 2-in. 
ohjectives, Abbe illuminator, completely mounted 
for substage, large-sized polariser and analyser, 
stand condenser, complete in case, £35. 


Lists of New ond Second-hand Apparatus 
se gration request.—318, High Holborn, London, 


WwW. Watson and Sons’ Weekly. Bargain :— 


Large Dissecting Microscope, by Bausch and 
Lomb, with Porro prism erector and 15 m/m. mag- 
nifier, price £6 10s. 


Second-hand Argus Aro Lamp, complete with 
cowl and condensing lens, upiversal motions, £3 5s. 


313, High Holborn, London W.C.1, 


Newtonian Telescopes.—6}-jn., £27 10s.: 84-in. 
ditto, £50; 53-in. ditto, £15 10s.; fitted with our. 
famous mirrors and ffats, complete with star finder, 
two slow motions, 3 best standard eyepieces, and ash 
stand. All work of the very finest guaranteed. 
Easy terms arranged.—IRVING. ‘ 


Newtonian Mirrors.—Send yqur mirrors and 
flats to us; we will test them free. Don’t use a 
Newtonian telescope unless a perfect mirror and 
flat. is fitted.) (We refigure to the highest degree of 
accuracy.—IRVING,- 185, “High Street, Teddington. 


Hep. 10, 1922. 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 2968. 


33 


USING CHASER’S TOOLS.—I. 
By . ELECTROGRAPHER. 


Tt is an extremely fine line that divides 
the chaser from the repoussé worker—so 
fine, in fact, in regard to the using of 
the tools as to be practically undiscern- 
ible. Essentially they are the same, 
practically they are different. As it is 
always well to have a concrete example, 
Fig..1 has been advisedly chosen. It is 
a conventional design of a lion’s head, 
such. as may be found on fire-dogs or on 
any ornamental work needing a finial to a 
support, etc. Such an object would be 
cast solid, or partly cored, according to 
size. If on an expensive pair of fire-dogs, 
the finials in this case would need chasing. 
Supposing the example to be cast in 
brass or bronze, even if done in ‘‘ fine’”’ 
metal it will be still too rough in finish 
to pass for an expensive article. After 
edging with a file and generally trimming 
off, the casting will be all the better for 


a dip in acids, although some chasers 
prefer this to be omitted, as then the 
work is not so bright for their eyes. How- 
ever, if the light in the shop is none too 
good it will be a help to dip the article 
in aqua fortis and then to rinse and dry 
‘out. 

This object has been modelled in wax or 
plaster in the first case to form a pat- 
tern for the caster, and the idea of the 
modellel was to give as much “‘ life’ to 
‘the design as his material would let him. 
In the process of casting a little of that 
‘spirit or tife has been iost, and t'is needs 
‘yestoring, accentuating, and intensifying 
in the process of finishing, and that is 
‘one of the objects of the cheser’s art in a 
«ase like this. 

The first thing to consider is how best 
-to hold such an object while it is being 
worked upon. When anything is small 
and by’ shape convenient for screwing up in 
the vice, that method may answer if leads 
are used in the jaws. For such a thing 
as this bedding well down on a pitch block 
is the most secure and convenient way to 
hold it. After finishing on one side, it is 
‘then reversed or turned as required. The 
pitch block makes a good solid foundation, 
and allows of turning the work round 
while the process is being carried out. E 

Having the object firmly on the blòck, 
‘the first job is to clear and smooth the 
plain surfaces such as that at A, Fig. 2. 
Sections are given in this illustration 
where it will be seen what treatment is 
_ nécessary jor the different parts of the 
head. For these plain surfaces rifflers 
are necessary. These are shaped tools with 
files at the ends, of varying degrees of 
fineness, and are very ‘useful for getting 
wound curved surfaces or into corners. 


In the latter positions much patience 
is often necessary to get a clean regular 
surface. After the coarse riffler comes ths 
fine one, or smooth; then this is followed 
by first coarse and then fine emery cloth. 
In some cases finer results are got by 
using bits of wood cut to any shape that 
will best do the job, and loose emery 
mixed with a little paraffin. There is no 
royal road to doing awkward corners and 
similar places; the object is to get the 
finish quickly and thoroughly, and any- 
thing that does that is legitimate. A final 
rub over with a thick piece of bull-neck 
leather, and either rottenstone or tripoli 
after, will give a surface clear enough. 

As this will take the most time and 
show the least result for it, many 
operators begrudge it; and hence the weak 
part of their work. It is not so much 
in the skilful “ matting ’’ or lining that 
the good chaser is. found as in the in- 
tricate corners of plain surfaces, such as 
are shown at B, Fig. 2. Some of these are 
exceedingly difficult to get at in certain 
cases, and much ingenuity is required to 
get rifflers, etc., into them, and the diff- 
culty is greater when matting is not 
required, only a plain surface made per- 
fectly smooth. 

One of the most frequent blunders in 
getting out such a corner is to use such 
tcols and so much force on them as to 
hollow the surface there and make a sur- 
face not in line with that surrounding. 
It is very easily done. The best way to 
prevent it is not to use a coarse riffler 
at all if the surface is only fairly smooth, 
but to rely on a fine one ani the emery 
stick. This lis especially recommended 
when the corner is part of an expanse of 
metal’ of fair size, as in a brass photo- 
frame where a flat square corner is en- 
closed by a bead and would quickly be 
seen if not left level with the rest of the 
metal between the beads. The eye of the 
lion in this case is an example on a 
smaller scale, except that it is on the 
round. 

_The lining tools are a great help in 
giving ‘‘ life’’ to a design in cast metal. 
There are so many places where they can 
be used, often unsuspected by the novice. 
For Instance, a liner could be run round 
the inside of the eyelid of the lion with 
good effect if done with judgment and dis- 
crimination. To run a coarse liner down 
here in a vertical direction would be to cut 
into the border of the eyeball and make 
the thing look too unnatural even for a 
highly conventionalised figure. As it 
would not do to run the tool in the other 
direction, as though probing under the eye- 
lid—notwithstanding this would be a most 
natural thing in its finished effect—it 
would be better to hold the tool a little 
nearer midway between these two posi- 
tions. 3 

Now, if the liner is a fine one, and 
receives only a gentle tapping, the point 
where lid and ball meet will be cleared and 
emphasised enough to give sharpness and 
life here without causing an unnatural in- 
dentation. „This is the art of the liner— 
to give clearness, precision, and definite- 
ness without exaggeration, and it is as- 
tonishing what an experienced operator can 
do with these simple tools. A field for the 
work of these tools is found in the lines 
shown at C, Fig. 2. | 

In this case, when the riffler is done and 
the lines brushed quite clear of filings and 


xrit, the liner can come into play. Some- 


times a casting will come from the mould 
xo clean that there will be little for the 
‘iffer to do. It is seldom wise to omit at 
“east a smooth one, and in this instance a 
toarse liner may very well be followed by 
a fine one. The latter gives definiteness. 


‘to the chaser if used with care. 


but in neither case should the blows from 
the hammer be heavy, as this is hardly 
the job for a superfluity of energy. 

The lining tools will be required for em- 
phasising the mouth curve, the line above 
it, the lines suggesting hairs at the bottom 
of the ears and round the eyes. Varying 
degrees of depth require to be suggested 
by the use of the liners, and offer a fine 
field for artistic expression by simple 
means. The beginner is advised to beware 
of overdoing it. Generally, too much force 
is exerted on the hammer. It is, therefore, 
well to err on the safe side at starting, and 
to use a hammer too light rather than one 
too heavy. | 

Before going on to deal with mattea 
surfaces, mention must be made of the 
flatter or planisher. This 1s much used 
in repoussé work, but it is very helpful 
In clear- 
ing awkward corners—the bugbear of 
plain surfaces—if a little extra zeal has 
made a slight hollow where it ought not 
to be, the flatter. will help to put it 
right. By holding it vertically and 
slightly tapping with the hammer the ad- 


joining parts can be planished down and 
the hollowed portion made almost imper- 
ceptible. 

Of course, it is best to use this tool too 
soon rather than too late, and imme- 
diately it is perceived that the riffler has 
been used enough, it is as well to clear 
all dust from the corner and run the 
flatter over it. Sometimes little inequali- 
ties of surface can be levelled by this 
means without much use being made of 
the riffers. There is always the danger 
with the latter of doing too much and 
hollowing out. Even when not taken to 
these lengths there is the likelihood of a 
rounded edge below a bead instead of the 
sharp junction of flat surface and vertical 
side of the bead as at A (Fig. 3)—a corner 
of a photo irame. When this has hap- 
pened it is not a bad thing to run a 
coarse liner lightly round close to the 
bead and to follow this up with the 
flatter. It will be obvious that the object - 
of the liner in this case is only to make 
the junction between flat and vertical 
clear and distinct by slightly pushing 
down the metal at that point if there is 
any inequality, and that the idea in 
using the flatter is to smooth and ‘spread 
out a little further. Therefore only a 
gentle tap with the hammer never more 
than once in the same place at one time 
is enough, coming back again if necessary 
and as often as required. 

One of the most difficult jobs ‘is the 
chasing of a plain hollow surface, such 
as was shown in the ear of the lion at B in 


Fig. 2, only in this case the hollow 
would be lined all over to repre- 
sent hair. Supposing it had to be 


left smooth and clear the .riffer would 
be used first. Extra care would be 
necessary in using this; any. dwelling on 
one \place) must be particularly avoided. 
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If a depression is formed, say, in the 
centre of an oval hollowed plainly in a 
pattern, it is much more difficult to cor- 
rect without throwing out the whole 
balance of this part of the design, 

The only help, then, can be obtained by 
the use of a repoussé doming tool, and this 
is not.easily worked to advantage in such 
a case. By running it round the adjoin- 
ing surface, as in the case of the flatter 
on a level ground, very carefully smooth- 
ing out the evidence of a depression, some- 
thing may be done. If hammered too 
heavily, a series of slight depressions are 
formed, and it is then necessary to go over 
the whole ground very lightly with a 
smooth riffler, or, preferably, with emery. 

The beginner is advised to fight shy of 
the riffler or the doming tool when he has a 
job like this to do. Providing the casting 
is a good one in “fine” metal, it may be 
possible to do all that is needful with 
emery of graduating degrees of fineness. 
There would be less likelihood of doing 
damage that would take much time and 
skill to rectify. More patience is needed 
in this case, but the result will pay for it. 

There is a large variety of fancy punches 
for chaser’s work, all useful in their dif- 
ferent spheres of the art. The most com- 
mon are the matting tools, which in 
previous days were much overused, and 
now, as & revulsion from that, they are 
only sparingly employed. They are, how- 
ever, very useful for introducing light and 
shade in a design, and are indispensable 
when dealing with metal patterns in the 
Louis Quinze style, where richness of effect 
is requisite. 

Such a design is shown in Fig. 4, a brass 
escutcheon plate, of none too much art 
value, but sold freely some years ago. It 
is useful for the purpose of this article as 
showing different kinds of matting on a 
small surface. The centre round the key- 
hole was plain with a burnished finish. 
The leaf at A was lined and finely matted. 
while at B the liner and a hair matt did 
the work. At C half-round tracers and a 
dot punch were used. 

One of the most useful tools is the hair 
matt, which consists of a series of fine 
lines together. It would be used in the 
ears of the lion shown in Fig. 1, accentu- 
ated at varying intervals by lines worked 
with the tracer. It is a tool that is useful 
for breaking up a surface into fine lines, 
in contradistinction to that broken up by 
an ordinary heavy or light matt tool into 
a series of dotted areas. i , 

Much discretion is necessary in using 

these tools—for instance, if a coarse matt 
is put upon any part of a small article 
like that shown in Fig. 4, the result is 
‘ most unsatisfactory. Delicacy so charac- 
teristic of some styles of design would be 
turned into a coarseness that would be 
ugly and spoil the article. On the other 
hand, too fine a matt on a large article 
loses its effect and looks silly. Sometimes 
two or three degrees of size in matting 
are employed on one article, and then 
they have to bear something of a relation 
to each other and all of them to the article 
ornamented. 
' This latter point may need a little con- 
sideration here, for although many people 
may fancy a matted surface.is nothing 
else wherever it may be, there are one or 
two things to bear in mind. For instance, 
matting of the ‘‘dot”’ or “‘ freezer” type 
would be required round the nose and 
mouth of the lion in Fig. 1. Presuming 
this was a terminal for a firedog, the 
matt would need to be fairly coarse and 
open. It may in this case be done on, 
and in addition to, a hair matt. 

Supposing such matting was to be done 
on an article the size of the escutcheon 


plate in Fig. 4, the size of the largest matt 
used would need to be much smaller that 
was used on the lion. This is a point thar 
make all the difference between poo 
work and the best. A careful discrimina. 
tion to use just the right grade of toos 
is needed, because erring on the small side 
is almost as bad as making a mistake on 
the larger—but not quite. While the 
coarse matt on the small article would 
appear almost grotesque and most pal- 
pable, one too small on the larger work 
would simply look insignificant and un- 
satisfactory, and some people, while realis 
ing this, would hardly know why it was 
so in this case. 

Whenever matts or pointilloirs are much 
used on a surface there is always a ten- 
dency for a certain amount of burr or 


roughness to be thrown up. The beginner 
especially will find this occur as a result 


of want of experience in using the hammer 
and consequent inequality in the weight 
of the blows. This has to be removed by 
rubbing over with emery. In fact, all 
matting and other pattern chasing should 
be finished in this way. Sharpness and 
boldness are not required in most of this 


work. It should not stand out, but rather 


appear as the natural background of the 
metal. Edges made by punches should be 
imperceptible, and sometimes a rubbing 
over with pumice powder is all that is 
necessary, but in bad cases a coarse emery 
would be better. 

Polishing is sometimes done on chased 
patterns. but it is best for surfaces that 
should be bright to be burnished, or the 
chasing suffers if mops get near enough 
to it. When a dull polish is required the 
chaser generally does this by hand with 
the help of pumice powder and leathers. 
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PHYSICS A HUNDRED YEARS 
AGO,* 
By A. S. Eve, C.B.E., D.Sc., F.R.S+ 


(Macdonald Professor of Physics, McGill 
University, Montreal, Canada. Corre- 
sponding Member and Associate 
Editor). 

(Continued from page 26.) 


But I must pass on, my dear Mr. 
McGill, to other branches of natural 
philosophy. I must name the illustrious 
M. Chladni, whom they call “the Father 
of Acoustics.” Him Napoleon summoned 
to show his experiments on sound and gave 
a grant of money towards the publication 
of his book. Galileo first experimented 
with dust on vibrating metal plates struck 
by a chisel, but Chladni made great im- 
provements by using lycopodium dust with 
sand. He separated thus the quiescent 
from the turbulent regions, for, as Fara- 
day has explained, the light lycopodium 
dust is caught in the whirlwinds of air, 
and finally comes to rest below them, 
while the heavier sand is driven to the 
nodes. I have been informed that in the 
recent wars sand has been placed on a 
drum and the direction of underground 
mining has been found by 'the displace- 
ment of the sand on the top of the drum 
set vibrating by the distant blows on the 
ground of the picks of ‘the enemy. An 
ingenious application of Chladni’s figures ! 

Most interesting of all are the specula- 
tions about light founded on the most ‘n- 
genious experiments carried out by Fresnel 
and Arago. They experiment with ‘ one- 
sided ” or polarised light and secure inter- 
ference between two rays from the same 
source polarised in the same plane, which 


* Address at the Centenary Reunion of MoGill 
University. 
+ From the ‘‘ Journal" of the Franklin Institute. 


cannot be done when the rays are polarised 


at right angles. This is strong evidence 


for the wave theory, but a challenge was 
given that a small round body like a coin. 
should have a bright spot in the centre uf 
its shadow from a small bright source of, 
light. In truth, and it should! And è 
difficult experiment was triumphantly. 
carried out by M. Fresnel! 

Beautiful and interesting experiments 
have also been carried out by M. Melus 
on the polarisation of light, and splendid. 
colour effects have been achieved with the- 
interference of polarised light passing. 
through crystals of mica, gypsum, or: 
quartz. i 

The simplest interference experiment is- 
to pass light through a slit and hence- 
through two slits close ‘together. 
screen behind you can perceive bright and. 
dark bands alternating which prove that. 


two lights can make darkness, which seems- 


impossible with material ‘things, bat. ıs- 
readily explained with waves, for we have- 
all seen, on a lake or pond, arests and 
troughs of waves cancel one another. 

There is great encouragement given to 
science in these days. Thus the famous 
Kuler received a grant of £20,000 in the 
last century, and the British Government: 
offered a prize of £20,000 for finding the- 
longitude at sea within thirty miles. 

Space has not permitted me to write of 
Fourier, a great mathematician who has 
established most fundamental principles of 
the flow of heat. His work, “ Théorie de la 
Chaleur,” has in his own lifetime passed. 
into a classic. 7 

But what shall I say of Laplace, author- 
of “Mécanique Céleste,” now seventy 
years old, comparable only with Newton, 


who-has been honoured by all political 


parties in the turbulent periods passed by 
France in his long life. A man more ad- 
mired than loved perchance! Laplace ‘has 
advanced the theory of tides, explained the 
origin of the sun and planets from a nebula 
to its present state, and proved that all 
bodies of the solar system are stable, and’ 
may have been so for periods of vast 
antiquity. i 

In the spectrum of the sun, Wollaston. 
(1802) and Fraunhofer (1815) have found a 
very great number of dark lines which 
await explanation from succeeding genera- 
tions. Here, indeed, we have a great 
mystery ! 

But I fear, dear sir, that my letter has. 
tar outstripped your patience. Your 


friends in Glasgow and in Scotland learn. 


with pleasure and interest your scheme for 
founding a college for the advancement of 


learning in Montreal. Judging from what 


I have seen in Scotland, in England and 


in France, such an institution may bring 


lasting lustre to your name, and yield 
priceless fruit throughout succeeding ages. 
—Believe me, honoured sir, your most: 
respectful servant, 

` Ros. ANGUS. 


It must be admitted that historically the- 
above letter will be found wanting, for it 
purports to be written in 1821, by a- 


.““fake ” professor of Glasgow University, 


whereas we all know that our founder 
died in 1813, eight years before McGill’ 
received its charter in 1821. I am assured, 
however, by my colleague, Prof. Cyrus 
Macmillan, that otherwise my conception 
of such a letter is a sound one, and that: 
James McGill was ‘truly interested in 
science as well as letters. He was himself’ 


a student or at least a matriculant of 
Glasgow University, a fact which explains. ` 


somuch. You will recall that he specially 
enjoined in his will that there should be a 
Professor of Natural Philosophy, until” 
such time asthere should be three chairs: 


bad 


On a 
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established in mathematics, 
philosophy, and astronomy. 


To-day McGill has many professors of 
‘physics, a subject now taught to all facul- 
ties. McGill has also several professors 
-of mathematics, but no astronomer, 
although he whom we might venerate as 
‘our second founder, I name Sir William 
Macdonald, donated a splendid region on 
the summit of Westmount for an observa- 
‘tory, the land being still available, 
although we cannot hope for “ good see- 
ang ”’ 
growing blacker with factory and engine 
‘smoke, largely preventable and vn- 
‘mecessary. 


natural 


As fer the information conveyed in the 
‘fictitious letter, it is gathered mainly frm 
contemporary sources, and the lectures by 
Dr. Thomas Young, afterward published as 

-a Treatise on Natural Philosophy, are a 
great mine of information. But a more 
‘valuable source is Mrs. Kirstine Meyer's 
recent essay® on the Life of Oersted. For 
in 1801 Oersted went to Weimar, Berlin, 
Gottangen, and Paris ;.he saw Ritter’s e!cc- 
trical .experiments and the very first 

_ Storage battery, copper plates with damp 

_eatdboard between, which retained a 
charge for some time after it was connected 
to a battery, capable also of generating a 
current after being charged. 


‘In 1812 and 1813 Oersted again visited 
‘Perlin and Paris, and from autumn, 1822, 
tto the summer of 1823 he visited Germany, 
rance, and England, although he was full 
professor of natural philosophy at Copen- 
hagen at thetime. I mention this because 
we see here in the same man the great 
advantages of three notable institutions or 
‘arrangements which I wish to advocate 
-ardently for Canada and elsewhere. For 
“in the ease of Oersted we see an able but 
meedy student obtaining free board and 
‘residence and a scholarship as well, re- 
‘lieving him of money embarrassments and 
-securing him a sound and liberal educa- 
tion. Secondly, we find him with a travel- 
‘ling fellowship which enabled him to 
‘appreciate the work and progress of many 
scientific centres. Lastly, we find him with 
-a sabbatical year, relieved from the burden 
-of teaching and academic affairs, and given 
deisure to think and to investigate. The 
-scholarships, the travelling fellowship, the 
:sabbatical year were all fruitful. As a 
‘result, Oersted founded electrodynamics, 
‘for he -preved that a coil of wire with a 
‘current round it was the equivalent of a 
magnet. 


This fundamental result, developed by 


- Ampère, Faraday, Maxwell, and many |h 


other co-workers, is the seed of the fruit- 
“ful results or harvest which you see around 
‘you ‘to-day. I refer to electric motors, 
‘lamps, dynamos, generators, electric irons, 
cookers, ‘bells, toasters, cleaners, and no 
‘less to ‘télephones and telegraphs. 


We can rest assured that if you give due 
-encouragement and assistance to your 
- quite ablest ‘boys at schools, and to 

students and. professors at universities, 
there are other and greater conquests of 
-science of which we have little.or no con- 
<eption to-day, awaiting discovery and 
development, and that you must not hesi- 
-tate to encourage pure research, at un- 
promising subjects even, rather than 
-endeavour too much to secure industrial 
research on a commercial basis. The 
‘pioneer work is truly of the greater im- 
‘portance, though less likely to secure the 
appreciation of manufacturers, of poli- 
“tictans, of practical men and of the public 
at large. 


5 See “ Nature,” June 16, 1921. 


within ‘the confines of a city yearly 


fervent hope that, 


nr REDS 


| 


Here I must interpose a story. About 
fifteen years ago one of my predecessors, 
Professor John Cox, gave a lecture in the 
theatre on the passage of electricity 
through rarefied gases combined with | 
some wonderful experiments, all with the 
skill and eloquence of which he was and 
is still a master. Now, Sir William Mac- 
donald’ was present, and he remarked 
afterward, ‘‘ How beautiful and how use- 
less!” Yet it is the study of those very | 
phenomena which has led to most notabie 
recent developments in yradiology—for 
example, the Coolidge tube, in long-dis- 
tance and guided telephone, in wireless 
telephony and telegraphy, particularly by 
the use of the electronic valves. 

But Sir William appears to have been 
himself a convert before his death. As 
donor to McGill of this Macdonald 
Physics Building, as founder of the two 
Macdonald chairs of physics, he was 
present at a lecture given by Sir Ernest 
Rutherford on some of his recent work 
on radioactivity, and after the lecture 
Sir William stated that ‘‘ if all the money 
spent on the endowment of physics at 
McGill had produced no other result but | 
Rutherford’s work on radioactivity alone, 
the money would have been well spent!” 
That verdict you will all endorse, with a 
although we can 
scarcely expect ever to rival that remark- 
able outburst at McGill of a new branch 
of physics, we may not merely assist in 
the training of many thousands of young 
Canadians in the foundations of science, 
but also hand on the torch of original 
research and pioneer investigation in 
this place. | 

Oersted in 1822 and '23 was not very 
enthusiastic about . German science. 
‘‘Schweigger, at Halle, has brains, but 
is a reed shaken with the wind. His ex- 
periments are not of much importance. 
Kastner, at Erlangen, writes thick 
volumes compiled with mech toil but 
without all judgment. Yelin, at Munich, 
makes indifferent experiments and lies 
much.” (Really, really, Yelin, this is 
too bad!) ‘‘ But I have found much that 
was instructive with Fraunhofer, at 
Munich, so that I have been able to 
occupy myself with benefit there for about 
a fortnight.” But he writes to his wife 
irom Paris in February, 1823: ‘‘ My stay 
here grows more and more interesting to 
me every day. The acquaintances I have 
made grow every day more cordial and 
intimate.” He saw Biot, Fresnel, Poillet, 
Ampère, Arago, Fourier, Dulong and 
many others; such was the brilliant list 
of physicists there at work at Paris. He 
ad long discussions with Ampère on his 
famous theory, still accepted, that mag- 
netism consists of electric currents in the 
molecules—electron currents or oscilla- 
tions, as we should perhaps say to-day. 
Oersted adds: ‘‘On the 10th I was at 
Ampére’s by appointment to see his et- 
periments. He had invited not a few—he 
had three considerable galvanic apparatus 
ready ; his instruments for showing his 
experiments are very complex; but what 
happened? Hardly any of his experi- 
ments succeeded. He is dreadfully con- 
fused and is equally unskilful as an ex- 
perimenter and as a debater.’’ This re- 
port is in strange contrast with the written 
records of Ampére which Maxwell has 
described as the work of the ‘‘ Newton of 
Electricity.” ‘‘ perfect in form and un- 
assailable in accuracy.” Perhaps Ampère 
had had the best of an argument} 

What, then, has been added in the last 
hundred years? Well, the answer to that 
question will depend on whether you are 
a so-called practical man or a theorist, 
whether you are most interested [inthe 


memmy 


applications ang practical achievements 
of physics or in the great principles and 
theories which underlie the theory and 
from which the practical applications 
necessarily arise. ` 


The last hundred years have speeded 
up all human activities. It now takes 
days for matter to cross the Atlantic in- 
stead of weeks, as then; while messages 
are flashed across almost instantaneously. 
A hundred*miles a day by coach or on 
horseback was a strenuous journey, a 
thousand miles a day by rail is to-day 
not formidable. 


It has been argued with much force by 
R. A. Freeman in his ‘‘ Social Decay and 
Regeneration ” that mankind has suffered 
to a terrible extent by the great access of 
power which science has suddenly placed 
in its hands, and it may well be doubted 
if society is yet fitted to receive fresh 
gifts of energy from the hands of science 
Moral development and social organisa- 
tion has lagged behind scientific progress. 
Human nature is stable and ill fitted to 
adapt itself to changes of the magnitude 
and variety of the last three generations. 
The resultant instability of modern cone ` 
ditions has shown itself to the greatest 
extent where the attempted assimilation 
has been most rapid and ill digested. 
Petrograd stands out as a prominent and 
inconceivable wreck, through the mirage 
of a prostrate Russia. 

When we turn our attention to the in- 
tellectual achievement of physics we see a 
far more attractive picture. The last 
hundred years have seen the almost com- 
plete development of the science of elec- 
tricity. 

The great principle of the conservation 
of energy established by the insight of 
Joule, Kelvin, Helmholtz, and others 
stands together with the Second Law of 
Thermodynamics as the main prop of all 
physical conceptions. The isolation of the 
electron, the discovery of its properties, 
experiments with alpha and Rontgen rays 
and immense developments in modern 
spectroscopy are illuminating a vivid con- 
ception of the structure of the atom. The 
present century is yesponsible for the new 
branch of physics, and in this very place 
Rutherford delved deep and built high in. 
radioactivity, and we are all gathered to- 
gether at a ‘‘veritable shrine,” already 
venerated as such. We are passing to a 
new outlook where energy becomes domi- 
nant, so that not only does matter appear 
to be energy, but space, linked with time 
from which it is inseparable, is regarded 
a; a continuum of energy mainly. 


Most important of all is our revision of 
fundamental conceptions on a more ċom- 
prehensive scale, in accord with the 
general scheme of the universe of which 
we are denizens, embraced in the fasci- 
nating and far-reaching principle of rela- 
tivity. 

Those ‘only who have specialised in 
modern physics are familiar with the 
strange elusive problems embraced in the 
quantum theories of energy. 

An atomistic theory of matter is easy 
to conceive. A corpuscle of electricity, 
now called an electron, with well-marked 
properties, electric and magnetic, is not 
too obscure. But bundles of energy, or 
quanta of magnitudes varying with and 
proportional to the frequency of the pro- 
pulsive electromagnetic vibrations, present 
formidable obstacles to the human intelli- 
gence, and yet some such entities pervade 
modern research, and are to-day most 
fruitful of actual philosophical progress. 

I wonder what my successor, lecturing 
here ~one hundred years hence, will be 
saying about relativity and about quanta! 
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mentioned, so that one’s own camera can 
be employed. The range of magnification 


it is possible to employ with the former is. 
to 15 diameters and with the latter from 


4 


i 


H 4 
i 


FIG. 1.—Spiny Spider. 


graphs. They represent. a new method. 
Hitherto -the 
parencies of insects, etc., has only been 
possible from the stage of the microscope, 


are (3 


1 


but with the short-focus micro-telescope 
such things can be photographed at a 
distance of from 1-2 ft., thus providing the 
advantages which are gained in the direc- 
tion of field and depth of focus. Fig. 1 
is the picture of the spiny spider taken in 
this way at a distance of 15 in. by an 
amateur.: Fig. 2 represents a life-size pic- 
ture of a pisce of pig iron. This was taken 
by Mr. Cornell with the super-microscope 
at a distance of 12 in.’ In nb other way 
could the result desired—viz., ‘‘ full field ”’ 
—pe obtained: a A | 

' The “ Davonar”’ (Fig. 3) and Davo- 


i 
gy 


6-100. For ‘the life-size work: shown: an 


photography of trans- | extra fitting w6uld be required. 


The ‘‘ Davonette’’ (Fig. 5) shows the 


.““Davonex’’ attached to a suitable 


‘FIG. 2.—Pig Iron. (life size). 


` LOW-POWER PHOTO-MICBOGRAPHY | nex” (Fig. 4) show how the principles of | camera, and how low-power photo-micro~ 
. ‘WITH THE MICRO -'TBLESCOPE| the micro-telescope and, super-microscope | graphy can ‘be done without a microscope. 
AND: 'SUPER-MICROSCOPE 
(CORNELL AND 
PATENTS). | 
The adaptability of this apparatus is 
accompanying’ photo- 


have been adapted by Messrs. F. Davidson | stand. The object would be set up in _ 
and Co. for the two classes of photography | alignment, the coarse focussing obtained. | 


h 


Jas gears. 
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by distance, and the fine focussing by 

means of rack and pinion. l 
It is gradually becoming realised that 

the principle of the apparatus lends itself. . 
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to an ever-widening sphere of usefulness: 
‘both from tho visual and photographic 
point of view. Messrs. F, Davidson and 
Co. ) 

booklet to any who care to apply for it.. 
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GEARS OF A NEW MATERIAL. 
_ IN PLACE OF STEEL, 
Worm wheels or. gears of a néw materiak 
is a recent development. Such wheele 
have mainly been made of steel or iron or. 
bronze, but now, for certain purposes and 
under certain condifions, they are being. 
made of duralumin.. This alloy, while not: 
used recently, has never before been used? 
Duralumin: is an alloy of’ 
aluminum, magnesium, manganese, and a 
little copper, and.its strength and. teugh-: 
ness can be made equal to mild steel, and: 
for a given section the weight is one-third:. 
-that of the continental bronze. Superior. 
‘strength in the teeth is assured by its: 
allov’s tensile strength and elastic: limit. 
The same properties.that make duralu~ 
min a suitable and desirable material for 
worm wheels also make it valuable for- 
spur gears and other gearing. - It is eutit-- 
able as worm wheels where ihe pressures - 
are sufficiently within the elastic limit of- 
30,000 Ib. where this addition is net, it. 
replaces iron, steel, brass, etc. se 
Where durvalumin can be run with sbeel™ 
rather than against itself the best results- 
are obtained. For example, in the tinning: 
gear trains of automobile motors where- 
both long life and quietness are essential,’ 
helical cut spur gears of duralumin alter- - 
nated with steel gears have been ini 
successful service, er 
Duralumin gears when used with steel” 
gears ave ‘quiets, which seems about’ 
paradoxical, since all! duralumin forgings, . 
when struck a blow, aye resonant. Thiss 
is probably explatned by the difference in: 
pitch and the ‘sound vibrations of steel: 
and duralumin, but only true when. the‘ 
mass and section,of the duralumin gear. 
are properly \proportioned to the steel 
gear.—" Scientific American.” 
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A RIGHT ANGLE DRILL. : 
The engraving of the right-angle drill is 


presented in order to serve as a guide tu| 
those who may wish to make a similar |. 


tool. There is nothing new in the idea of 


using a right-angle drill in contracted 


quarters where there is no room for the 
drill, motor, and feed screw between the 
work and the backing. 
The frame is a forging 24 in. wide and 
3 in. thick. It ds square with an outside 
dimension of 54 in. with a hole 24 in. 
square ‘through the dentre. ‘The main 
shaft A runs through the fiame from side 
to side, and has a bearing on each side in 
bushings that are pressed into place. It 
carries a cut mitre gear of i$ in. in 
diameter of 12 pitch and having 18 teeth. 
A boss is forged to the outside of the 
frame at right-angles to the main shaft. 
This boss is 9-16 in. long and is threaded 
on the outside with 12 threads to the inch. 
The inside is bored for the reception of 
a brass bushing that serves as a bearing 
for the drill spindle shaft. The outer 
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RIGHT ANGLE ORÇLL 


end of this shaft carries a socket bored 
to a No. 3 standard Morse taper and the 
inner end carries the driven mitre gear. 
The upper end of the enlarged socket 
portion carries a hardened steel race for 
a ball bearing. The upper race as screwed 
to the outside of the boss on the frame 
already referred to, and is held in place by 
the check nut screwed on above it. Balls 
3-16 in. in diameter are used. 

Opposite to the drill spindle the frame 
is threaded to receive an internally 
threaded bushing into which the feed 
screw is screwed. This bushing gives a 
bearing 11-16 in. long for the feed screw, 
which will make it possible to drill a hole 
to a depth of from § in. to Zin. As this 
is so much less than the depth which 
would usually be required, prevision is 
made for increasing the range of the 
machine by the use of an extension socket. 

This socket consists of an internally 
threaded body to receive the feed screw 
_and an externally threaded stud which 
will screw into the bushing that is screwed 
into. the frame. With this arrangement it 
is possible to drill holes of any depth.. 

Ease of running is insured by the use 
of two bearings ior the driving shaft and 
of ball bearings to take the thrust of the 
drill spindle.—" Railway and Locomotive 
Engineering.” 
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BIRMINGHAM SCIENTIFIC 
SOCIETY. - 
The fascination of tracking and trying 
to read the spoor of animals which existed 
many millions of years ago was explained 
to members of the Birmingham Scientific 
Society at the Midland Institute last week 
by Mr. Frank Raw, who gave an 
illustrated lecture upon recent discoveries 
of fossil footprints in the coal measures of 
the Midlands, ` 

Mr. Raw remarked at the outset that the 
creatures about which he was going to 
speak were those about which they knew 
practically nothing except from the foot- 


prints and tracks they had left in cer-| 


tain places many millions of years ago. 
Fossil footprints were usually regarded as 
of no account, because so little could be 
gleaned from' them, but he was of opinion 
that when they were well preserved they 
ought, in the hands of expert anatomists, 
to furnish quite an array of facts, which, 


| in the absence of skeletons, should be most 


valuable. They knew nothing of the 
animals that made these footprints, but 
doubtless the remains of the animals 
| would turn up some time, and then they 
would be able to correlate the tracks with 
the skeletons. Previous discoveries of fossil 
footprints in the coal measure rocks of the 
Midlands were not frequent. - The first 
were made by Mr. Hardacre, a Birming- 
ham man, at Hamstead, near Great Barr, 
who gleaned from the character of the 
rocks in which the footprints were dis- 
covered that they must be of Permian 
origin. At the same time Mr. Vernon 
discovered the occurrence of footprints 
near Coventry and Kenilworth. Mr. Raw 
then gave an account of discoveries he 
made in a disused quarry partly filled with 
water, near Alveley, Shropshire. The 
records of the footprints were retained 
upon pieces of sandstone, and Mr. Raw 
explained why it. was that the prints 
nearly always appeared in relief upon the 
stone. First of all they were made by the 
animals in mud of a certain consistency ; 
then upon the mud collected a sand de- 
posit, which gradually afforded the 
impresion in relief as it hardened. 


The records of the footprints as 
shown on the screen were of vary- 
ing degrees of clearness. Some of 


them were extraordinarily plain, and 
appeared to the layman to have been made 
by animals with either good-sized claws or 
toes. As a rule the distribution seemed 
irregular, but under the. experienced 
guidance of Mr. Raw, who read the foot- 
prints and tracks with the ease born of 
practice, they were able to follow the 
course of the animal’s progress across the 
mud flat, and even make intelligent con- 
jectures as to its size and number of limbs. 
What Mr. Raw described as the best im- 
pression of a track he had ever seen was 
discovered in the quarry by an eminent 
Chinese geologist who accompanied the 
lecturer, and who is now at Pekin Uni- 
versity. From the records left on the 
sandstone Mr. Raw was able to offer cer- 
.tain suggestions as to the type of anima! 
that made the marks, and generally came 
to the conclusion that they were all primi- 
tive—either amphibia or reptiles. 


|found better than new, 


An earthquake of great intensity, the 


| location of which was probably 2,600 miles 


south of Washington, was registered on 
January 31 at the Georgetown Seismo- 
graphical Observatory. The shock began 
at about 8.25 a.m., and ten minutes later 
the tremors were. so pronounced as to 
throw the registering needles off the 
scale. An Ottawa message says a fairly 
severe shock was registered at the 
Dominion Observatory. From San Fran- 
cisco slight earthquake shocks are 
reported along the Pacific coast all the 
way to the Canadian border. A slip of 
104 millimetres in the earth’s crust is 
indicated, and the centre of the disturb- 
ance is estimated to be 600 miles north 
of San Francisco, on the floor of the ocean. 


C. Baker’s Classified List of Secondhand 
Scientific Instruments for January (No. 
74) is now issued, and, as usual, offers a 
tempting host of bargains, covering 80 © 
pages and -teeming with prices and 
descriptions of apparatus pertaining to 
every need of the scientist, the student, 
and the amateur. As usual, every instru- 
ment is guaranteed to be in adjustment. 
having passed through the firm’s work- 
shops to be overhauled or repaired, with 
the result that in many cases it will be 
and in all 
yespects accurate and workable. We 
also draw special attention to the an- 
nouncements of new apparatus on pp. 2 
to 5 and pp. 6, 20, 34, 39, 45, and 46, in 
which will be found not a few novelties. 


Mr. H. H. Turner, in a lecture on 
“ Variable Stars ’’ at the Royal Institu- 
tion, London, on February 1, said :—‘‘ The 
universe must have been in existence for 
at least 120,000 years, because it has taken 
that time for the light from some of the 
stars to reach the earth.” Variable stars, 
he added, were first discovered in 1783 by 
a young astronomer of -19, named Good- 
rick. His theory as to the reason of the 
variability of the stars was still the only 
satisfactory one. Goodrick discovered 
Algol, a star which had a period of 26 
days of constant brightness, and then it 
became eclipsed. The eclipse by another 
body was Goodrick’s suggested explana- 
tion. This, he said, could be proved by 
the spectroscope. 

The City of Paris announces a competi- 
tion for the best suggestions for the im- 
provement of the mechanism for the 
aerial transport of travellers. Three prizes 
are offered, of the values of 100,000, 
50,000, and 30,000 francs respectively. All 
such must reach the Director of Travaux 
de Paris, 98, Quai de la Rapée, Paris, 
by September 22 next. Fuil particulars 
may be had on application, enclosing 10I 
francs for the same, which will be re- 


. turned on receipt of a bona fide design in- 


accordance with the conditions.. 


The excellent ‘‘Observer’s Handbook 
for 1922,” issued: by the Royal Astronomi- 
cal Society of Canada, edited by Mr. G. 
A. Chant, follows the same lines as that 
for 1921. As Mars comes into opposition 
this. year, a fuller account of the motions 
of that planet is given, with suitable ae 
and diagram. The map showing the pat 
of Uranus is on a larger scale than that 
of last year, and will be found more use- 
ful for those who wish to follow its 
motion amongst the stars with a field- 
glass. To those mentioned in the body of 
the book ; to Mr. J. P. Henderson, M.A., 
of the Dominion Observatory, Ottawa ; 
and especially to Mr. J. A. Pearce, B.A., 
thanks are tendered for their assistance. 


The directors of the L. and N.-W. Rail- 
way Company, following upon the absorp-. 
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tion by amalgamation of the Lancashire 
and Yorkshire Company, have been in 
negotiation with the Midland, and a rail- 
way correspondent learns that terms are 
shortly to be submitted to the share- 
holders. The policy of the united com- 
panies would be directed from Euston. 


Mr. Edward Lovett, a well-known 
‚authority on folk-lore, gave a lecture on 
‘‘The Folk-Lore of Natural History ” at 
the Horniman Museum last Saturday 
afternoon. There was, he said, a good 
deal of logic and commonsense in what 
was called superstition, and un- 


doubtedly reason also, although it might 


not always be good reason. Natural ob- 
jects were still worn as charms in this 
country to an extent that was almost in- 
credible. He had picked up a mandrake, 
shaped like a human form, on a barrow 
in the East End of London, and the dealer 
had told him that a little bit swallowed 
was a good cure for certain ills. The 
important fact to remember was that the 

. mandrake and other plants by their ap- 
pearance had become medicines. Thus 
the lungwort was believed to be good for 
lung troubles, and red plants to be good 
for the blood. Pieces of orris root used in 
the case of teething children were pre- 
ferred if they were in the shape of a 
human body, however roughly; and the 
apparently cramped foot of the mole was 
held to be a specific for cramp in man 
or woman. Hundreds of agricultural 
labourers carried a mole’s foot in their 
pocket. In like manner fishermen in the 
North Sea carved the amber brought up 
an their nets into heart-shapes and car- 
ried them as a safeguard against drown- 
ing. They believed, said Mr. Lovett, that 
the heart was the seat, of life; they did 
not know it wag only a pump. In North 
London he had found that a flint shaped 
like a swollen leg and foot was supposed 
to be a specific for the gout ; while “ every- 
body in Camberwell,” according to one 
of his informants, hung a horseshoe 
covered witlf red cloth at the head of his 
bed in order to prevent nightmare. 


According to present arrangements, a 
lighthouse for the guidance of aeroplanes, 
having a lantern of one milliard candle- 
power, will be erected in the early 
summer on Mont Afrique, near Dijon, in 
the very centre of France. In average 
weather the visibility, it is calculated, 
will be 150 miles, and in very clear 
weather about 220 miles or even more. 

. The diameter of the lantern is about 
17 feet. | 


“ Heredity in the Light of Recent 
» by the late L. Doncaster, 
ScD., F.R.S. (Cambridge University 
' Press, 4s. net), is a third edition of one 
of the best epitomes, within reasonable 
bounds of the various theoriés, set forth 
of its subject. The facts are common 

edge, but the problems they suggest 


have divided many commentators. In this. 


little volume, at any rate, clear distinc- 
tions are drawn between points proved 
and those which are still speculative, and 
one can only regret that the author’s 
recent death made it impossible to make 
the further additions to the book which he 
contemplated. 


Mr. Morten Porsild, M.Sc., normally 
lives in practical isolation as Direc- 
tor of the Danish Arctic Exploration 
Station in Greenland. He has been lec- 
_ turing at Cambridge University on the 
flora of Greenland, and also on the results 
of excavations of an old Eskimo village 
near the icefiord of Jakobshavn. In the 
United States he will lecture before the 
New York Academy of Science, the Ameri- 
can Geographical Society, and the Univer- 
sity of Chicago. The Danish Arctic Ex- 


ploration Station ab Godhavn on Disko 
{sland, of which he has been director since 
its establishment in 1906, is equipped with 
a laboratory and library, and as a result 
of his visit to this country Mr. Porsild 
hopes to arrange for an installation of 
eleetric lighting. 

The Galton centenary dinner, arranged 
by the Eugenics Education Society, will 
take place on February 16, at 7.30, at the 
Connaught Rooms, Great Queen Street, 
W.C. After dinner there will be short 
addresses by the presidents of the Royal 
Geographical Society, the Royal Statis- 
tical Society, and the Eugenics Education 
Society on Sir Francis Galton’s geo- 
graphical, statistical, and eugenic field 
of work. 


We have received further instalments, 
consisting of Vols. V., VI., VIIL, and 
VIII., of the Perth Section of the Astro- 
graphic Catalogue, containing photo- 
graphs taken and measured at the Perth 
Observatory, under the direction of Mr. 
H. B. Curlewis, B.A., F.R.A.S., the 
Acting Government Astronomer of 
Western Australia, and including measures 
of rectangular co-ordinates and magni- 
tudes of 70,7635 star images from the re- 
gion of the sky assigned to the Perth 
Observatory, lying between 31° and 41° 
South Declination. 


The Air Conference, organised by the 
Air Ministry, took place at the Guildhall 
on Tuesday and Wednesday last, when a 
series of valuable papers were read by 
Lord Gorell, Lieut.-Colonel W. A.. Bris- 
tow, Major F. M. Green, Brigadier- 
General R. K. Bagnall-Wild, and Major 
G. H. Scott. That by Lord Gorell was 
a general review of the problems of civil 
aviation, and the directions in which 
their solution could be helped by 
Government. Colonel Bristow’s paper 
was entitled “ Aerial Transport To-day 
and To-morrow.” Lieut.-Colonel Bagnall- 
Wild, the Director of Research, explained 
the scope of the Department, and Major 
Green dealt with research from the de- 
signers’, constructors’, and users’ point of 
view. Major Scott outlined the design and 
construction of 
he proposes, which would have a capacity 
of 2,500,000 cubic feet, giving a gross lift 
of 75 tons, and a useful lift for freight of 
12 tons for non-stop journeys of 2,000 
to 2,500 miles. This would enable 35 pas- 
sengers and 7 tons of mail and other 
goods to be carried, without an inter- 
mediate stop, from England to Egypt. A 
journey of this distance could be com- 
pleted in fifty hours, or at a speed made 
good of 50 m.p.h. 


The proceedings before the Brunswick 
provincial court against Herr Sepp 
Oerter, former Brunswick Premier, on the 
charge of having received the sum of 
20,000 marks from Herr Schlesinger, an 
expert in psycho-therapy, for having con- 
ferred on him the title of professor, came 
to an end on February 1. Herr Oerter 
was sentenced to four months’ imprison- 
ment and Schlesinger to two months. The 
20,000 marks were confiscated. i 


The Master (Sir Frank Dyson, Astrono- 
mer-Royal) was the guest of the evening 
at a dinner of the British Horological 
Institute. Replying to the toast of the 
Company, proposed by Mr. W. J. L. 
Smith, he said that when the weather was 
fine he could give them the time, but 
when it was cloudy he had to trust to 
the clocks, and sometimes they ‘were not 
always true. During the war he had a 
great deal to do with chronometers and 
watches, and he could say that we were 
never short when watches and chrono- 
meters were needed at certain posts, and 
not until the end of the war was it neces- 


the commercial airship. 


sary to get anything from Switzerland 
and America. Mr. W. S. Pennefather, 
clerk of the company, proposed the toast 
:of “ The British Horological Institute,” 
and suggested that a committee should 
represent to the Board of Trade the in- 
jury that was being done by the introduc- 
tion of cheap German clocks into this 
country to the exclusion of the good work 
of Englishmen. | 

A Fellowship of £300, to enable the 
holder to carry on a year’s post-graduate 
study or r during the academic 
year 1922-3, an some country other than 
her own, is offered by the British Federa- 
tion of University Women. Candidates 
must submit their applications, with 
schemes of work and evidence of qualifi- 
cations, including a dissertation or pub- 
lished work, before March 1, to the Secre- 
tary of the Federation, 73, Avenue Cham- 
bers, Vernon Place, London, W.C. 

Under the head of ‘‘ The Fatal Cost of. 
Printing,’’ the following letter appeared 
in last Saturday’s Times :—“I have just- 
had this strikingly illustrated. I am 


one of the editors of a scientific jour- 


nal, publication of which had to be 
suspended about a year ago on 
account of the expense of production. 
A few deys since 1 wrote to ask the 
printers if there were no .likelihood of 
an amelioration of prices in the printing 
trade, as otherwise we should have to con- 
sider getting our printing done abroad. 
In reply, they express regret that there 
does not seem any chance of an early de- 
crease. The wages for male compositors, 
machine men, and stereotypers were pre- 
war 37s.; now they are 88s.; for girl 


compositors 21s., now 61s. 3d. ; for ware- 


house girls 14s., now 40s. We have re- 
duced our staff by half, and the rest are 
only working alternate weeks. Those on 
the off week receive the Government out- 
of-work dole, which helps them to make 
ends meet and prevents their agreeing to 
receive a lower wage. It is a vicious 
circle, from which there seems no means 
of escape.” To us, the only means of 
escape seems a combination of the pro- 
prietors of newspapers and periodicals to 
obtain better and reasonably produced 


printing. | 
—— a 6 a ——___—_—— Z 
Tomato Juice an Insecticide.—Mr, W. 
Coker, Canberra, Linton Road, H i 


has patented an insecticide, particularly 
use on fruit trees, either by spraying or by 
saturation of rag, etc., wrapped around the 
trunk. It is made by soaking tomato plants, . 
after the fruit has been picked, in weter, or 
by expressing the juice therefrom. In con- 
junction with this solution, horse-hair dip- 
pings may be dug into the ground around 
the roots of the tree to be treated. 

Magnetised Scale Weights.—The satisfac- 
tory weights for use on analytical scales 
which aggregate one-half a gram or less in 
weight are made of platinum or gold. Such 
weights are not subject to miagnetisation. 
On the other hand, delicate weights of this 
type made of steel, iron, nickel, nickel alloys 
or other magnetic materials are liable to- be 
so magnetic as to be practically useless for 
accurate employment in scientific and re- 
search laboratories where foreign factors 
which exert erroneous influences are undesir- 
able. Once delicate weights of this sort are 
magnetised, it is practically impossible to 
demagnetise them so that subsequently they 
may be used commercially. Doctor Pinkow- 
sky, of the U.S.A. Federal Bureau of 
Standards, advises that all scientists or 
technicians who purpose to purchase scale 
weights for use on delicate laboratory scales 
should test out the magnetic properties of 
these woights before making the purchase in 
order to insure against buying weights made 
of magnetic materials which would be worth- 
less for work where the slightest error would 
be of-important concern in governing the 
success off the results. 


Pa ———————— E = 
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own shadow on the road con- 
ually caught my eye. The proximity 
of Jupiter to Sirius may have strengthened 
me effect. i righ 

think I am right in saying that a good 
silver surface reflects over 90 per cent, of 
the incident light. If so, two such reflections, 
as in a Newtonian telescope, should give 81 
per cent. or more of the original light, and 
if we call :t 75 per cent., to allow for the 
na mirror, we shall be very well on the safe 
side, 
reflection at each glass-air suriace—4 per 
cent. for crown glass and over 5. cent, 
for flint. . Therefore, the light grasp of a 
doublet uncemented o.g. cannot be more than 
about 83.2 per cent., and of a triplet about 
77 per cent. Actually in both cases it is 
less owing to absorption in the glass itself. 
Now since we have been over-estimating the 
refractor’s light grasp and under-estimating 
the reflector’s, we may say that a good re- 
flector is at least as good ‘as a triplet o.g. 
for light, and only about 10 per cent. worse 
than a doublet: i.e., about 0.1 magnitude. 
Such an amount is hardly worth worrying 
about; it is equal to using a 5-in. stop on 
a 54-in. telescope. 

Now for the question of definition. Here, 
‘on an average might, the reflector usually 
excels ; on. a superfine night, the refractor. I 
bélieve the moderate-sized reflector would 
always excel if it were mounted without a 
tube. My present 6}-im. is so mounted, and 
definition is infinitely better on the “‘aver- 
age” night than it was with my old 4-in. in 
wide wooden tube. All that is needed for 
small sizes is four sticks, suitably braced, 
with a box-like construction at each end; one 
box carries the mirror, the other the flat and 
eyepiece. 

The following will show the definition this 
instrument gave last vacation :—Theta Auri- 
gæ was divided on one occasion in every 
three, on an average; Eta Orionis, still more 
oflen—two nights in three; and Rigel, on 
every single occasion, with only x160, on 
dark and moonlit skies. Star discs were 
sometimes fuzzy, but not once triangular or 
elongated; however bad the conditions they 
were always round. Of neither the 2-in. re- 
fractor nor the 4-in. reflector is this true on 
bad nights. 

The openwork ‘‘tube’’ has some other ad- 
vantages: It is cheaper than the closed; it 
is lighter, and it renders observation in a 
wind far more practicable. It has one dis- 
advantage: Watch must be kept on damp 
nights that the mirrors do not dew. 

Two other defects of the reflector are some- 
times quoted: the changed pattern of the 
spurious disc, and the scattering of light 
round bright objects. The first is not a de- 
fect, except in very rare cases; the second 
can be avoided. The effect of the central 
stop, apart from diminishing the intensity of 
the whole diffraction pattern by cutting off 
a small amount of light, is to make the anti- 
point slightly smaller, the light going into 
the rings. The intensity of the centre of 
the image is not diminished, but the resolu- 
tion is very slightly increased. 

I believe that the openwork ‘‘tube’’ tends 
to reduce glare when observing by night. 
Certainly the glare in my 6}-in. is less 
than in any other telescope I have used, and 
appears almost entirely duetothe atmosphere. 
One unsteady night last December I observed 
easily the occultation of a 6.7 mag.. star at 
the bright limb of the nearly full Moon 
(Washington. 901), and the field was beamti- 
fully dark. I suppose it is a question of the 
condition of the silvering, i.e., polish and 
freedom from pinholes, but this is only a 
part of good workmanship. 


rain. My 


LETTERS TO THE EDITOR. 


` ARISTILLUS AND ERATOSTHENES. 


{48.J—In reply to “ T.. W. C.” (21), Prot. 
W.. H. Pickering’s observations of the Moon 
have been carried on for more than twenty 
years. The details have been published from 
time to time in “The Harvard Annals and 
Popular Astronomy,” and on his recent visit 
to this country he gave an address on his 
lunar work to the R.A.S., and this is to be 
found in Vol. LXXXI., No. 8, June, 1921. 
dn addition to Aristillus and Eratosthenes, 
Prof. Pickering has devoted his attention to 
the following among other lunar objecte :— 
Linné, Pico, Messier and Messier A., Gonon 
and Bradley, ‘‘Snowfields,’? the ‘‘ Snow- 
peaks” of Theophilus. Prof. Pickering has 

dly sent me reprints of many of the articles 
_ àn “Popular Astronomy,” and if “ T. W. C. ” 
would like to read them I would gladly lend 
them to him for that purpose, 
W. Goodacre. 
125, Holden Road, London, N.12 


‘CRIMSON AURORA. 

£49.J—Shortly after midnight, January 
‘30-51, I went outside to eee the entire sky 
illuminated with auroral light. A gentle and 
very mild south wind was blowing frequent 
masses of low clouds across the sky, which, 
however, interfered but little with the dis- 
‘play, and above, the sky was very clear. The 
country round was as plainly visible as it is 
on a cloudy full moon night, and the Milky 
Way and 6th and 5th mag. stars were 
invisible in the strong light. Instead of the 
usual streamers, with radiant in, N. moving 
across the sky, which were quite absent, 
faint parallel bands of luminosity crossed the 
heavens in a due E. and W. direction, and 
these never moved. I counted ten such 
bands between the Dipper of Urea Major and 
Leo, with dark spaces between of about equal 
width, and they seemed to extend also N. 
and §. of this region indefinitely. They were 
-of a pale white colour, but at 1.30, suddenly, 
an exquisite crimson glow filled the sky, the 
‘colour occurring in large areas that seemed 
‘to shift continually, while the pale ‘bands 
shone immovable over all. I had to retire at 
2 o'clock, but the aurora’ continued until 
dawn. The crimson glow had subsided at 


am. - W. B. Housman. 

Seaton, Cumberland. 

SHADOWS CAST BY JUPITER AND 
VENUS. 


. [50. — With regard to this discussion, the 
‘following notes may be of interest :~ ! 

1. I have tried several times to produce 
-shadows on white paper, light-coloured walls, 
and the like, by holding objects in the 
-direct rays of Jupiter or Venus. Although, 
-certainly, ows were formed, they were 
always so ill-defined that I could never be 
certain whether they were actually produced 
by the planet or were due to the general illu- 
‘mination from the sky, no doubt, enhanced by 
-the presence of the bright planet. 

2. On March 24 of 1909 (I think) the sky 
-suddenly cleared at 10 b. 40 m. after æ rainy 
‘day, leaving, of course, the roofs of houses 
wet. While watching the meteors, I noticed 
-that Jupiter, then in the south, shone on the 
-Slate-tiles of the roof immediately beneath it, 
producing a broad sheen on the tiles, pre- 
cisely similar to that made by the Moon on 
still water. In the note appended to the 
-sketch made at the time, it is remarked that 
the sheen was very much as if a crescent 
‘Moon hung in.the sky (i.e., the brightness 
was comparable to such as would be pro- 
duced by a crescent Moon). It seems feasible 
-to suppose that a planet capable of so strongly 


illuminating a roof would have cast a shadow.| Oxford. J. H. J. 
‘I regret that I have no note of euch an experi- 
-ment having been trièėd at the time. : RELATIVE EFFICIENCY OF REFLEC- 


ty Sone: TORS AND RERRACTORS. 

(52. ]—With reference to letter 30 (page 20), 
I have been privileged to observe through 
the beautiful Gifford 3-in. triple apochro- 


Ashby, Scunthorpe, Jan. 28. 


VEN US—REFLECTORS v. REFRACTORS 

f51.j—I have certainly seen shadowe cast 
“by Venus on several occasions, and am fairly 
sure I have. seen one cast ‘by Jupiter. This 
-was on # clear evening in January, 1920, 
~while walking along a road wet with recent 


that the late Sir David Gill was much im- 
pressed by the images afforded by Colonel 
Gifford’s objectives. They certainly repre- 
sent the acme of o.g. constructions hitherto 


In æ refractor there is a loss light by 


matic mentioned therein, and can quite realise. 


attained. I myself possess a 2-in. triple we 
of 20-in. focus, whioh was subjected iS 

trials in Greece some years ago against a very 
fine 2.4-in. achromatic, when it fully held its 
own, although the handicap was so consider- 
able. It plainly shows the comites of Polaris 
and Rigel, and in Thessaly the e Lyre 
debilissima could be seen with it without any 
particular difficulty under favourable circum- 
stances. Its definition on the. Moon, Venus, 
and other planets is admirable. Venus is de- 
fined practically without colour. This little in- 
strument cost £20 without a stand in pre-war 
days, and the renowned makers took about 
eight months to execute the order. I have 
this telescope now, and it is in as good con- 
dition as on the day in 1905 when I first 
received it. But a 2-in. is at the best only- 
a 2-in:, and cannot be expected to afford any. 
very exciting views of canal-digging on Mars 

or other elusive planetary details so dear to 

the heart of the average amateur observer, 

from the late Percival Lowell downwards, for 

Lowell was in every sense an amateur 

observer, who equipped his observatory at his 

own expense. From a practical observer’s 

point of view the power of a small refractor 

is puny. On the other hand, I can never 

forget certain views of lunar and planetary 

features on occasions of perfect seeing with 

the 8.5-in. speculum. ith 600° eyepiece 

(specially computed), Mars appeared as if 

under a Jow power, showing beautiful tints 

and a wealth of fine surface detail. Then, 

too, it was nice to pick up the two outer satel- 

lites of Uranus and the satellite of Neptune 

night after night, and to find the latter much 

brighter than expected, after reading in books 

that,such objects aré reserved for a few of 

the finest telescopes in the world! 

In reply to letter 31, I am quite in agree- 
ment with Mr. Dennis Taylor that the 
ordinary Huyghenian eyepieces are not the 
best for reflectors, or, ‘indeed, for apochro- 
matic refractors, and I never use them on 
such for delicate observational work. My 
large battery includes eyepieces specially con- 
structed on Nelson’s formula for the focal 
length of my reflectors (78 in.). Í am also 
well provided with Steinheil and orthoscopic 
eyepieces. Under the best seeing conditions, 
fine images have been obtained at 850 dia- 
meters on the 8.5-in. speculum by means of a 
specially-computed eyepiece. I am again at 
one with Mr. Taylor that a speculum re- 
ahs perfect figuring and mounting. But, 
there, rightly or wrongly, agreement ceases, 
and I fear we can only agree to differ. Lhave 
not found that the performance of even smal! 
objectives is unaffected by deformation of 
figure arising from temperature changes or 
strain. If this were otherwise, it appears to 
me that it would follow that perfection of 
figure is unimportant in objective construction 
within rather wide limits, and thus first-class 
objectives could be easily and cheaply pro- 
duced. This is not the case at present, as a 
glance at any great optician’s catalogue will ` 
show. The real unbiassed truth is that both 
reflectors and refractors, when good, will yield 
im that are a joy to their possessors, and 
will cause them to honestly champion their 
own particular type. In the meantime, It 1s 
a fact that the finest existing photographs of 
lumar features are those taken with the 100-in. 
Hooker reflector at Mount Wilson. These are 
far and away richer in detail than those ob- 
tained by the large refra¢tors, including the 
Lick 36-in. Whether one likes it or not, large 
reflectors are being installed in many great 
observatories already furnished with refrac - 
tors, including the ell, where a 40-in. re- 
flector is to reinforce the 24-in. Alvan Clark 
o.g. To sum up, it seems that, aperture for 
aperture, there is not much to quarrel with in 
good specimens of both classes if expense is 
no consideration; but, in my opinion, the 
man wuld not be wise who would select a 
smaller refractor in place of a good reflector 

eater ‘aperture. 
of greater OA, A. O, Eliot Merlin. 

Ealing, Jan. 26. 


[53.J—Mr. Mee, of course, knows as well as 
anyone that a 5-in. refractor 1s, not equal 
to a 10-in. reflector. Neither is m łan. 
refractor equal to a 12-in. reflector. Stl, I 
have no~doubt theygentlemen who said they — 
could see as) much onthe planets with their . 
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respective small o.g.’s as with the large future, for permanence of figure and de- 


mirrors. were speaking the truth. But what 
does it show? Simply that they were incom- 
petent observers, ‘or else that the nights on 
which they tried the reflectors were too bad 


for those instruments to work up to anything | 


like their full capacity. 

There must be hundreds of so-called micro- 
scopists who can see as much (or as little) of 
minute structures with a common {-in. dry 
achromatic objective as with the finest 1-12-in. 

tic oil-immersion, but that does 
not.show that the former is equal to the 
latter for the examination of the ultra-minute 
an competent hands. | Burnerd. 


REFLECTORS AND REFRACTORS AND 
DIFFUSED LIGHT. 


{54.]—In reflectors there are two causes of 
diffused light—defective figure from a hyper- 
bolic margin, or defective surface from im- 
perfect polish of the glass or scratching on 
or through the film. Many films look like 
Wire gauze when we hold them up to the 
light and look through them. This con- 
dition causes loss of light from non-reflection, 
and diffused light from diffraction. Spider- 


webs in the tube have also produced the same 


defect. With Herschelians, with a focal 
length of 5 ft., I found a haze round Saturn 
when the aperture was greater than 2 in., 
or {/50, and Sir Wm. Herschel had to reduce 
his 18-in. mirror, 30 ft. in focal length. to 
12 in. for the same reason. In refractors 
diffused light may be caused by defective 
polish or curves, causing. spherical or 
chromatic aberration or secondary spectrum. 
Defective polish or scratches on photographic 
lenses are well-known causes of flatnesseand 
want of contrast, and this is due to diffused 
light. J. B. Dancer told me that lenses were 
intended to be looked through, not looked at; 
but that is a mistake. Mr. Nelson’s letter 
about the apochromatic shows that that form 
must be far too expensive for ordinary ob- 
servers. The silvered glass speculum has 
some advantages over one made of speculum 
metal, and those advantages have been over- 
rated; it also has defects, and these have 
heen ignored. Too much stress has been laid 
upon the fact that.a good silver film at its 
best can reflect nearly 40 per cent. more 
light than speculum metal. And too much 
has. been said about the’ tarnishing of 
speculum metal. Many silver films are so 
thin that they allow half the incident light 
to pass through them, even when new and 
unscratched. We are told that the tarnish- 
ing of silver films does not matter mich, but 
this is only a question of degree, and may 
vary from a light straw to a deep purple, 
and is more rapid in towns than in the 
country. But speculum metal tarnishes much 
less rapidly than silver, and its brilliancy 
can be restored in a few ‘seconds by a wash 
with liquid ammonia. A silver film must 
not be touched by a liquid. It must be dry- 
polished with rouge, which may produce 
scratches, or it must be cleaned off and a 
new film deposited. This takes two or three 
hours, and ìs a somewhat uncertain process, 
even for an expert or with a large mirror. I 
think that this difficulty may sometimes 
cause a mirror to be left in a very unsatis- 
factory condition. On the principle that 
‘Tis better to bear the ills we have than 
fly to those we wot not of.” When it is 
being silvered, the mirror should not be 
allowed to remain in the bath too long, ve- 
cause when the solution is getting exhausted 
the deposited silver becomes white and 
crystalline, and requires prolonged rubbing 
with the rouged leather before the desired 
black polish can be obtained. This causes 
scratches. Many years ago “ A. J. S.” re- 
commended specula made of brass with a 
thick plate of pure silver ‘soldered on one 
face. With these or with speculum metal 
it is impossible to scratch through. Some 
years ago Messrs. Bankes introduced an alloy 
called m lium for mirrors. I have not 
seen it, but I suppose that it was an alloy 
of magnesium and aluminium. These are 
light metals, and I believe they can yield a 
highly polished surface. 
is probable that the discoloration could be 


removed by simply washing with a chemical | again.” | 
solution, without any rubbing. This ought| time was dead against such childishness. The] 


If they tarnish it| 


finition are more important than light. . 
Ipswich. A. Woolsey’ Blacklock, M:D. 


THE EDINBURGH MIRROR. 


[55.j—I am glad to ‘be able to state that 
the spare 244 Edinburgh mirror has found a 
home in the French National Observatory at 


Mendon, where it is being mounted. _ 
aa ae | G. Calver. 


STELLA MAITLAND RULE FOR TIME. 

[56.J—With the. Editor’s permission, I 
should like to add yet another postscript to 
my letter of last week. I find it would be 
simpler to add or deduct the necessary time to 
or from the answer, as the case may be, so 
that ‘‘415’’ may remain as the time-constant 
for all the days of the month, the time, at 


the rate of four minutes a day, or half an 
hour a week, being added for every day 
previous to, and deducted for every day after, 
the 15th. Readers may like to have the 


original ‘‘ formula ” (in words), as follows :— 


f an ordinary 12 hours clock take— 
1. -Pole Star as centre. i 


2. The Pointers as a movable hang dù the 


circumference. The time equal to 4l4 h., 
minus the number of month, and Pointers’ 
time on dial, both doubled. 

H. Periam Hawkins. 


(57.]—The accuracy of this “ rule,” even if 


an approximate one, is confined to those times 
when the Pointers are below the Pole Star. 


The “‘ rule” assumes that the H.A. of the 
are on a level with 
ee o? nine o’clock 
by the stellar dial. But owing to the distance 
of the Pointers from the Pole, there is a con- 
‘siderable ‘‘ sag, 
level position with the Pole until the H.A. of 
4h. 47m. (in the lat. of London). When they 


Pointers is 6h. when the 
the Pole Star—that is, 


99 


and they do not reach a 


have H.A. of 6h. the altitude is only 43° 48’, 
a “‘drop ” of 8°, which would certainly make 


the stellar clock seem to point to half-past 
three or four (taking the positions E. of the 
For example, on February 15 tne 


Pole). 
Pointers are observed in the evening to be on 
a level with the Pole Star to the right—that 
is, three o’clock on the dial. By the ‘‘rule,’’ 
41, - (6+4) = 315 = 7.30 p.m. But a calcu- 
lation will show that the actual time is 8.34 
p.m.—a considerable discrepancy. As the 
Pointers mount above the altitude of the 
Pole. the difficuity of estimating the hour on 
the dial increases, owing to the usual delu- 


sion iby which objects look nearer .at high | 
altitudes and the difficulty of fixing the 


zenith by the eye alone. . 

I have assumed that the Pole Star is at 
the Pole, and I have taken Dubbe to repre- 
sent the Pointers, but the result is not 
materially affected. J. C. Ridgway. 

Hampton, Middlesex. © 


“SUMMER TIME”: WELL-MEANT 
BUT  MEDDLESOME FOLLY — A 
PRACTICAL ‘SUGGESTION — RAIN- 
FALL DIAGRAM, JANUARY, 1922. 


{[58.J—From my point of view and experi- 
ence ane grave objection.to the ‘‘ Summer 
Time ’’ infliction has been-its childish con- 
ception, as pointed out years ago. Because— 
it is of no use quibbling—I as a mischievous 
young urchin must have ‘been the uncon- 
scious pioneer of the movement when, for 
purely selfish interests, in the ‘‘ sixties” I 
would sneak downstairs early on a summer 
morning and put the house clock ‘‘on”’ an 
hour or so. Now, it so happened in those 
days out Evesham way local Mean Solar Time 
(of sorts) was shown ‘by the public clocks, in 
preference to ‘‘railway”’ (i.e., Greenwich) 
time. Some mechanics of my acquaintance 
observed the whimsical practice of keeping 
their clocks about half an hour fast of loca 
time. The reason given was that it prevented 
loss in the moming. But this led to a stern 
rebuke to one of the more intelligent by a 
very matter-of-fact lady: “A Christian’s 
clock ought not to tell lies.” And her more 
sarcastic ‘brother said: ‘‘For my part I 
should take no notice of such a thing; I 
should simply roll over and go to sleep 
In ehort, the intelligence of ‘the 


sham, make-believe, or hypocrisy as @ 
stimulus to effort. Has virtue—the fo 
tinguishing characteristic between man 

animal—so completely lapsed that. no other 
than materialistic gain is worth considera- 
tion? If so, ‘the’ nation: has ‘passed: ‘the 
meridian of greatness, juvenile newspaper 
wit notwithstanding. A good clock ruhning 
to local apparent time is never seriously in 
error, even in February or November; and 
running from west to east in this eat 
the Greenwich ‘correction is fairly wel 
masked by the equation of time. But a 
sophisticated clock showing ‘Summer 
Time” cum Greenwich is what some blunt 
but euphemistical folk would call a ‘‘ dande- 
lion.” By all means rise early in the day, 
and when and whilst it is light enough. be 
going ‘‘ full steam ahead” at 6 h. a.m., re- 
joicing in the consciousness that you are 
then riding, as it were, on the engine buffers 


of some 18.5 miles per second, inhaling 
ozone, and so burning influenza germs into 
impalpable nothing or less; but let the old 
clock tick off your few remaining years 
honestly. It seems a great pity the com- 
panies who supply Mr. Goodacre (275, P 287 
last volume) with gas and electricity do not 
extend their services. But, after all, why 
should cranks of various calibre be helped 
either to force their whims and fads on to 
other people or put them to grave incon- 
venience? In sooth I have never made my 
watch show ‘‘Summer Time,” but E am 
often applied to for ‘‘the correct time,” 
when owing to such folly prevarication is all 
but unavoidable, I alluded to it years ago, 
and I only wish some of the advocates and 
defenders of the legislation which prevents 
children below a certain age from being 
taken into beershops (public-houses) were 
with me this cold, slushy, sleety might to. 


see the poorly clad little wretches hanging 
about the doors of one such, awaiting the 
satiation of their thirsty mothers. ow- 


ever, if you must have more ‘“‘Summer 
Time,” please accept: this brilliant sugges- 
tion—I make no charge for it. Let the old: 
clock tick away in peace, but get a dex- 
terous sheet-metal worker to cut out for you 
a ‘‘lyre-shaped’’ jacket for the hour hand, 
fitted with a spring clip to embrace it near 
the pivot, designed to point thirty degrees 
in advance of the said hand, and painted a 
flaming red. This could be removed when 
‘not required. 
. In reply to the query of Mr. Arthur Mee- 
(letter 37, p. 29), the diagram referred to is 
that which a red in *‘ British Rainfalļi ” 
‘for (I am morally sure) 1891. A similar one 
iwas shown about five years before. >` ‘They 
are headed ‘‘ Fluctuation of Annual Rain- 
fall,’ and show percentage values yearly 
from 1726. But so far. I have not been able 
to find out the place of observation, which 
to some extent detracts from their interest. 
The year 1922 seems to be so developing 
in right-down ‘‘juicy”’ fashion that I hope: 
we shall soon hear the last about water 
famine. I was treated to rain, snow, or 
sleet some twenty-three times in’ “January, 
and the total pans out at 2.45 in.’ A feature 
of the month was the snow jn the ‘early 
morning of ‘the 16th (following sleet the- 
previous evening). The water value:of sucr 
was 0.38 in. — o days later I got 0.77 in.. 
‘as rain. Snow in small quantity fell on.some 
four or five days. Dew, or hoar frost, added’ 
something” like 0.005 in., and loss ‘by 
evaporation was approximately - 0.75 ‘in. 
Some 43 hours of more or less bright sun- 
skine were noted; and, curiously enough; I 
missed the (newspaper) fog of the 22nd. The- 
day was gloomy generally, but even go F 
had the sun in evidence about two hours. 
However, I am satisfied there was fairly- 
dense fog in London. The mean tempera- 
ture of the first week in ppg works’ out 
at 40.07°; of the second, 40°; third, 37.9°; 
next three days, 35.3°; and of the last 
‘seven, 43.49, making that of the complete- 
month 359.33°. 
screen on day 2, and 25° on morning of 
18th. And the radiation thermometer fell: 
‘below 32° on thirteen mornings in January.. 
William Godden. 


to be the material for the speculum of the] other objection iə the weakly yielding., to Richnond Avenue; Willesden, Feb. 4. © 
, ; REON rs, a 
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engine | 
—i.e., on the front of the earth—at the rate — 


I ‘registered 56.5° in the- 


| 
I 
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l EINSTEIN’S THEORY. | 

[69.]—-I rather fear vou have terminated 
the talk on Einstein, but I hope you have not, 
as these discussions of subtleties and mie- 
understandings are entertaining. However, 
I will proceed, for the purpose, at least, if 
you decids to nip the bud of clarifying my 
own ideas. 

Referring to the moving drainpipe of Mr. 
‘Davies (page 169), he says that, according to 
Einstein, the man on it would say 4 sec. 

elapses between the first of the impinging 
light pulses reaching its head and its tail. 
But the statement is not complete. The man 
would say so referring to his own time, not 
to that of the observer at A. Consider the 
drainpipe, B, at rest, and light passing to it 
‘from A. A certain interval of any steady 
time will elapse between the first pulse reach- 
ing the head and its reaching the tail. If 
B moves towards A, more pulses will pass 
the'ħead in this time. But suppose the man 
on B measures his time by the number of 
pulses impinging on the head of pipe during 
the passage of the first of them from head to 
tail; then ii the pipe contracts an appro- 
priate amount of its length the number of 
them so impinging on the head will be 
diminished to the number when pipe was 
at rest. Tho ratio of such impingings to the 
lengths of the pipe is constant. fs this what 
Mr. Marshall (page 201) refers to whén he 
says that the numbers quoted by Mr. Davis 
are misleading? And ig this what Einstein 
means ‘by a “clock ” altering its rate? 
F. W. H. Hutchinson. 
Grove Lawn, St. Albans. 


THE PANTANEMONE. 


(60. ]—I have been looking about for a suit- 
able dynamo for coupling to a pantanemone, 
and have found what I required. The ideal 
dynamo for this work must be a slow-speed 
machine and be fully automatic. The small 
dynimos .used bn motor vehicles can be ob- 
tained my automatic, but. are generally of 
high speed and not sufficiently robust, as 
almost continuous working is called for. 1l 
found that the Austin Co., of Northfield, 
Birmingham, a somewhat unlikely source, 
supply fully automatic dynamos ranging from 
6 to 2.5 kw. The machine I am considering 
gives ,6 kw. at 800 revs.: voltage 50-75, 
amps., 11-8. This, coupled to a suitable 
pantanemone, would look after a considerable 
sized battery and number of lights, as the 
pantanemone, though relatively inefficient, as 
compared with other forms of wind motors, 
will run almost continuously. 

David J. Smith. 


AUTOMOBILE INDUSTRY: A 
| WARNING , 
([61.]—I receive a large number of letters 

from readers of the ‘“ E.M.” asking if l 

would advise them to enter their sons in 

the motor industry, and, if so, what is the best. 
method of doing so. The only advice which 

I can honestly give at the present time is 

for them to avoid the motor trade absolutely. 

For the very few: having special aptitude 

there may bean opening—such make openings 

for themselves—but for the majority there is 
no hope. The motor industry is at the 
prese time vastly overcrowded, and 
thousands. of men must leave it if they wish 
to live. The motor industry represents 


THE 


transport, and cheap and efficient transport f| 
is the most vital need of this country at the f: 
moment, and affects all other industries. The | 
order to give thé mechanism a fixed point from 


Government has, however, singled out the 
motor industry for severe repression, if not 
destruction, chiefly ‘bécause it is advised by 
those who have never had any experience of 
it. or, in fact, of any business. About a 
year ago, in writing 
scheme in the ‘‘E.M.,’’ I advised readers to 
note its effect on the industry, and the effect 
is here. The Ministry of Transport was 
recently rejoicing over having raised 10 
millions from motor taxation. I «unhesi- 
~tatingly state that it cost the country a hun- 
dred millions to do so! If, instead of th 
savage and repressive. taxation, the use of 
motor icles was encouraged in every pos- 
sible way, there would be an enormous increase 
in employment in all the many trades which 
minister to the motor vehicle. Our modern 


‘should be reduction of cost of cabling and ex- 


describe can be hung by two cords from the 
ceiling, and therefore is more puzzling. 


of the new taxation f 
answer to above query 


a pelladivm hair-spring fitted in same, 
' beli 


“‘magnetised 


statesmen(?) can see no further than taxes. Is] of etainléss steel for mirrors lie in the fact that: 


trade bad?—then put on more taxes, The | it can be worked up to a geometrically perfect - 
complete abolition of the motor tax would, | surface having a perfect polish, thus ng ii. 
paradoxical as it may sound, bring in more | eminently suitable for use as mirrors. It is- 


superior for this purpose to silvered glass, not. 
cnly because of its high reflecting efficiency, but 

also because of the absence of multiple reflec- - 
tion. Moreover, the surface- keeps its reflecting 

properties indefinitely, and does not suffer from 

deposited moisture as glass readily does. Stain- 

loss steel mirrors do not tarnish nor oxidise until. 
quite high temperatures are attained, and they 

have a more pleasing effect to the eye than 

either silver or nickel-plated articles, owing, to 

the completeness of reflection and absence of tint - 
We would recommend that your correspondent 

gets into touch with Messrs. P. and A. De 
Braux, 63, Haverstock Hill, Hampstead, N.W.5, 
who have been very successful in working Firth’s. 
stainless steel into mirrors, and we have no 
doubt that this firm would be very pleased. to 
give you or your correspondent any information. 
possible. We are always interested in npe 
** Replies to Queries” column, and should there 
be any point on which we can help readers at 

any time, we hope that they will not fail to com- - 
municate with us. ore 

Thos. Firth and Sons. Limited. 
(R. W. B. Billinghurst, Publicity Manager.) 
8, The Sanctuary, London, S.W.1. 


(120. —GALLONS AND CUBIC FEET.— - 
Lupton’s ‘“ Numerical Tables and Constante - 
(1896)? gives the following data, calculatea 
from Chaney's result, Proc. R.S., September, 
1890 :—“A gallon is the volume occupied by 10 lb. 
of (distilled) water weighed in air against ‘brass 
(A 8.148) weights at 62° F., and under the- 
barometrio pressure of 30 inches. Under the 
same conditions a cubio foot of water has been 
found (Chaney, 1889) to weigh 62.278601 lb. A 
cubic foot of water in vacuo at 39° F. weighs 
62.415 Ib. Legal mass of a cubic foot of water 
at 52° F. in lb, = 62.321. Mass in lb. of a cubic 
foot of water at 62° F. calculated from Rossetti’s. 
results = 62.355.” Possibly the above may recon- 
cile the different figures quoted by the various. 
‘compilers. To get accuracy one must go to the 
fountain-head and so obtain an exact descrip- 
tion of the conditions under which euch data 
have been determined. T. Tamblyn-Watts. 


[22.} EXHAUST GASES FROM 
CHIMNEY.—If the coal is being burned at 
even the average low efficiency, 1t would not 
be possiblo to drive a hot-air engine from the- 
flue gases. I presume the coal is burned 
in the furnace of a boiler, and. if so, you would 
do much better to put a feed water-heater or 
smali economiser in the flue. This would warm: 
up your feed water, and make use of far more 
of the waste heat than could be captured by a 
hot-air engine. These engines. too,. are of very. 
great bulk and expense in proportion to their 
power, so this is a further objection to your 
proposition. If you wish to go further into the 
matter you will have to state temperature of 
flue gases. the kind and size of boiler used. 
method of feed and relative hardness of feed 
water. David J. Smith. 


[24.}+TURNING ALUMINIUM.—I ase the 
same rake and tools as for mild steel, and find . 
that paraffin oil makes about the best lubricant, 
leaving a bright polished surface from the tool. 

David J. Smith. 

[24.J-TURNING ALUMINIUM.—Use œ 

round-nosed tool. warking lathe at slow speed. 


Paraffin oil is the finest. lwbricant. 
[25..—-ORNAMENTAL | LATHE.—Having- 
had a varied experience in ornamental lathes: 
and turning, I cannot advise “ Decus ” to buy a 
lathe of so small a centre. In the first place, 
what size work can one expect to get above the 
main slide of rest. as 24” centres does not mean. 
that one can turn a 5” diam.; also the size of 
pulley, etc.. on mandrel would not give the- 
necessary power to turn hard woods of “any °” 
size, and further trouble would be in using the- 
accessories very necessary in ornamental work... 
such as the eccentric chuck, ex-cutting frame. 
universal cutting frame, etc. These must all 
have a reasonable size spindle, which could not- 
be made for so small a rest.to be of any ‘‘ real’ 
service, and, further, all “ special” made tools - 
and instruments must of necessity cost more to 
make than the usual standard instruments; also. 
you require a division plate for such, work, and 
able” in fourth line should read “non-| 1 very definitely say such a lathe is of no real 
‘magnetisable.” I cured a gold watch by having | use.. Why not look out for a good second- 
but. I mand outfit, for what is of no real” use is- 
eve, that at the present time watchmakers | costly at any price. = i 
are elive to the danger of watches becommg Sidney Hines, A.M.I.Mech.E. 
and use 2 special in their con-] (28,] FROSTED FINISH.—This finish is im- - 
T. Tamblyn-Watts. | parted by using “ Water of Ayr Stone.” ‘The 
C4 — MIRRORS. — With reference to] metal to be frosted is covered with water, ang 
“ MD.’s ” reply on p. 30, your correspondent | a piece of the stone {sha like e aroni em 
who is interested in metal mirrors may perhaps | mounted in a lathe or dril -chuck, and the.meta:». 
not know that Firth’s stainless steel is being ex- | is then rubbed over the revolving stone. 
tensively used for this purpose. The advantages 


than it lost. At present the motor industry 
is choked with its own productions. The 
Government will get little income-tax from 
it this year unless, instead of hampering the 
industry, it encourages it. This holds good 
of almost every trade in the country, and 
probably wher: the unamployed realise that 
the -Government is the chief enemy of indus- 
try we shall get a change. 
David J. Smith. 
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REPLIES TO QUERIES. 


[395.—CRYPTOGRAMS.—The only method 
known by which it is possible to decipher a 
message in Playfairs Cipher (not Code) not 
knowing the keyword is that employed by all 
cipher experts—a general knowledge of the 
principle on which modern ciphers are con- 
structed, great patience, and that “ knack ” or 
aptitude which enables some people to solve 
puzzles with greater ease than others. It may 
be accepted as an axiom that, with knowledge 
of the principle of cipher construction and in- 
dustry, any cipher can be unravelled, but too 
often, when this is done, time has rendered 
useless the information revealed. The sliding 
alphabet is easier to disentangle than the square 
alphabet of Playfair, but the process may occupy 
longer and render the toil valueless. I have 
deciphered many important messages an hour 
too late, and that is the experience of every 
cipher expert. Hence the value of a cipher 1s 
not so much its alleged impregnability as its 
actual time-wasting capacity. The Field Ser- 
vice Pocket-Book rightly describes the ciphers 
mentioned as ‘‘ comparatively secure” on these 
grounds. Like a good safe, the process of open- 
ing it by a thief takes so long that he is certain 
to be caught before he has finished. Playfair 
and the sliding alphabet are most used in the 
Army, but in war-time special ciphers are de- 
signed for the use of the Headquarter Staff. 
General Ironside has stated that every cipher 
he used when in North Russia was deciphered 
by the enemy within twelve hoyrs. The Ger- 
man and Russian experts are marvels at the art 
of ophoe detection. The words “cipher” and 
“code” should not angeably. 


be used inter 
A code is a list of pre-arranged and arbitrary 
words, letters, or figures which stand for cer- 
tain agreed words and phrases. Its primary 
object is economy in cabling. but if it can be 
assured that a copy of the code has not got into 
other hands it is safer than oipher as a method 
of secret communication, because it cannot be 
degoded without tho code. But as the phrases 
in a code are fixed and limited it often happens 
that the exact words required are not in the 
code, A cipher is primarily intended to provide 
secrecy and elasticity of expression. lt must 
be capable of spelling any word in any 
language, and it is absolutely essential that the 
keyword by which the cipher is read can be 
carried in the head, and never committed to 
writing. lest the enemy get possession of it. As 
most ciphers are expressed in figures, and as 
each letter of the alphabet is often represented 
by two figures, it follows that a cipher dispatch 
may be a formidable document, and cost many 
pounds to cable. Only five figures or cipher 
letters are allowed to a word, and as cipner 
messages are checked by repetition the cost is 
doubled. The objective of cipher inventors 


pedition in enciphering. 
Tonbridge. Douglas Blackburn. 


[423. -MYSTERIOUS OLOCK.—The form 
described by Mr. Nelson requires a stand in 


which it can work. The arrangement that I 


A. Woolsey Blacklock, D.D. 


431.—MAGNETISED WATCH.—In my 
the word ‘‘ magnetis- 


struction. 


ð.. 
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{29.}-ATR-COMPRESSOR.—W ould Colonel 
=D, J. Smith or some reader kindly inform me 
what power it would take to drive an air-com- 
„pressor that would lift about 18,000 gallons of 
water per hour a height of 35 it.? We have two 
pumps (three-throw ram) that will pump 9,000 
_ gallons per hour each, and would like to work 
„both together, but have only enough water at 
‘a depth of 28 ft. for one pump, but I know, 
. from past experiments, there is plenty of water 
_at 35 ft. or 40 ft. lower, and as we have a 
- spare 17 B.H.P. suction gas-engine, am wonder- 
ing if we could use that to drive an air-com- 
_ pressor to lift the water into a tank, and then 
get the pumps to draw from that. We cannot 
_ get the pumps any lower, as we pump from a 
borehole 22 in. diameter, 200 ft. deep.—H. H., 
Bewdley. 
{30.}—STEAM-PIPES CORROSION.—I have 
. some steam-pipes which are very rusty inside. 
_ What is the cause and what is the way to pre- 
vent it? The steam pressure is 50 lb. The 
water in the boiler is norma] and alkaline in one 
boiler, and in another (quite separate plant) the 
water is neutral, and the corrosion inside the 
. pipes in that case is worse than the other. Has 
anybody tried the effect of putting quicklime 
into the boiler; if so, what is the result? Has 
. anybody tried carbonate of soda in the boiler? 
. I have found both these useful in the boilers, 
but they seem to have no effeot on the steam- 
- plpes.—W aterman. 


(31. —MOVING AIR.—Can any of your 
scientific engineering readers tell me what is the 
“most efficient machine to move air? Is it a centri- 
fugal fan or is it a propeller fan, and what is 
‘their relative efficiency? For example, how 
much air would be moved, and at what pressure, 
by the best centrifugal fan of, say, 4 ft. dia- 
- meter, rotating at 500 revolutions per minute, 
.and what horse-power would be needed? Al- 
ternatively, what sizo propeller fan—best con- 
- struction—would be required, and what revolu- 
‘tions and horse-power to obtain the same re- 
sult? ‘Is there any up-to-date book on the 
-gubject°—E.C.4 ) 


___ 32.] — CLEANING ACCUMULATOR 
PLATES.—Which is. the best way to clean 
_the plates of an accumulator, which have 
. become eulphated? The case is celluloid. I 
would like to know which ie the best way to 
unseal the joints without injury to the case, 
and also what. cement to seal them up again 
for use —W. L. 


{35.--ELECTRIC LAMPS.—Could any 
Yeader kindly tell me the difference in current 
consumption between 110-volts 30-watt lamps 
. and 110-volt 60-watt gas-filled lamps? We re- 
- cently tried two dozen of the last-named type 
‘in place of the former. and, according to the 


ammeter, there was an increase of amperage 


. registered, I am informed that the increase of 

amperage was due to a short in the dynamo, 
. and not to the new lamps. Our expert informs 
: me the new lamps would cause e decrease. in 
"amperage, not an increase. Is this so?—Garrick. 


(34.--LATHE FOR MODEL-MAKING.— 
‘Could any readers give me details of a simple 
turning-lathe for model-making. which could be 
made in the home?—Amateur. 


i pa A A FLATEN Hoving 
:a few positive accumulator plates to te, I 
-should be glad if someone would tell mie the 
. action of chlorinated lime upon the lead oxide, 
-the quantity to use to the pound of lead oxide, 
aa i wl sone eg one? plate muet remain 
in the solution for the action to become com- 
: plete.—G. E. D. : 
_[36.}+-THE ELECTRIC CURRENT. — I 
understand that, according to modern electrical 
`- theory, a current in a conductor consists, funda- 
. mentally, of a flow of negative charges or “ elec- 
` irons.” In the X-ray tube the electrons leave 
‘the negative electrode in a direction deter- 
mined, apparently, by the tangent plane of the 
- electrode surface at the point from which they 
are discharged, and follow a path which is quite 
. independent of the situation of the anode: the 
anti-cathode is placed in a position suitable for 
acting as a target for electrons shot off in a 
direction normal to the surface of the cathode, 
but it does not matter where, ‘in the tube, the 
anode jis placed. It thus appears that the 
- stream of electrons flows in straight lines from 
‘zne cathode to the anti-cathode, whilst the 
- streamlines of the current, in the tube, must 
pass between the cathode and the anode. These 
‘two sets of streamlines thus appear to be inde- 
pendent of each other, and so it would seem that 
‘the stream of electrons and the electrico current 
cannot be identical. How is this apparent dis- 
crepancy explained?—H. G, R. 


(37. --MECHANICS.—A circular dise is fixed 
-an a shaft (shaft through centre of disc). The 


plane of the disc is tilted through’ an angle, A,’ 


The 
velocity, and a rod which is parallel with the 
shaft, and which can only move in the direction 
of its length, 
revolving disc, \ € y 
rod a reciprocating motion in a direction parallel 
with tho shaft. 


cutting off wood. 


lighter oils do?—Penknife. 
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with respect to the radial plane of the shaft. 
shaft revolves with constant anguler 


presses against the face of the 
which thus communicates to the 
_ Find añ expression for the 
velocity of a point in the rod.—H. G. R. 


[38.—TRIMMING DOWN PAPER BOARD. 
—Ī want to be able to trim down blocks of thick 
paper board with a knife as. easily as if it wae 
Could you please tell me of 
some way of treating the blocks to obtain this 
effect? Would boiling the paper in some of the 


_ [39.~-GRAVITATION.—I have been read- 
ing Ball’s “Story of the Heavens” with great 
interest, especially. the chapter on ‘‘ Gravita- 
tion.” I understand that in order to account 
for the light of the Sun and stars reaching us 
and for wireless telegraphy to ‘be ‘possible 
scientists assume that a substance which they 
call ether must exist, and: that, it must pervade 
the entire universe. Would it not be possible. 
for these and kindred phenomena to be ac- 
counted for by gravity? It is reasonable to 
assume that there must be lines of force or some- 
thing similar, such as are found near the poles 
of magnets. Would it not be posstble for these 
lines of force, vibrations, or whatever gravity 
consists of, to be the medium on which wireless 
waves, light, heat, etc.. are carried, or at any 
rate est themselves? Having already 
got an undisputed all-pervading medium, why 
should it be necessary to assume another one? 
I suppose this question must have been discussed 
among scientists and rejected, and if so it would 
be interesting to know if any apparatus has been 
invented which clearly shows that this theory 
is impossible.—F. W. Beckford. 


40. —PEWTERER’S OIL.—Can any readers 
help me to discover the correct method of com- 
pounding the flux known as “ pewterer’s oil”? 
All. the books giving workshop recipes which I 
have been able to consult give ‘‘ Gallipoli oil ” 
as this flux. and I have obtained some; but it is 
certainly nob in the least like what I formerly 
purchased, either in appearance or use. There 
were always, in the latter, certain smutty-look- 
ing “ flecks’’—very similar in appearance to 
what accumulates when hydrochloric acid is 
“killed” with zinc. What are these, and have 
they anything to do'with the efficiency of the 
oil as a flux? Gallipoli oil is quite clear of 
et and is of a different colour altogether.— 

ointer. 


[41.] -NEWTON'S LAW OF COOLING.— 
that this law is not applicable when the differ- 
ence of temperature exceeds 20°?—H. W. C. 


[42.J-OLIVER.—Can anyone instruct me how 
to make an oliver for bolt-making, suitable for 


a gerera) jobbing smith? Rough sketch 
with sizes would help.— A. F. 
{43.}- -DIMINISHING VALVE.—Would 


someone give me a sketch for a diminishing 
valve, so that in the various pressures on boiler 
side of valve, say, from 60lb. to 80lb., I could 
get a uniform low pressure at opposite of valve, 
just as I might want it, say, 101b. to 501b., by 
altering the load?—C. T. C. 

(44. —BRASS VALVE BALLS FOR 
ENGINE PUMPS.—I believe the above are 
turned up as near as possible between centres? 
Would someone tell me how to finish them, 
and what kind of chuck and tool are used? 
The diam. of the balls I want is 144.—Spa. 


———>-2 0 0 


Cookery by Sunlight.—In a letter to the 
Times, Mr. J. E. E. Craster, of the Ordnance 
Survey Office, Phenix Park, Dublin, says: 


Some vears ago I made a modified parabolic, INSOMNIA.—Numerous methods. have been suggested 


mirror, and measured the heat produced at 
the focal line by the sun’s rays. I found 
that a square foot of mirror surface pro- 
duced 17$ therms per hour, in latitude 
54 deg. 30 min. north, at midday. The de- 
clination of the sun was then 15 deg. north. 
No special precautions were taken to prevent 
the loss of heat by draughts of cold air, or 
by convection currents, so that I think the 
above figure might easily be increased. In 
the tropics parabolic mirrors have been used 
for some time to heat the boilers of steam 
engines. I believe it is usual to provide 100 
square feet of mirror for each horse power. 
The cost of my mirror worked out at about 
30s. per square foot of mirror surface. No, 
doubt the cost would be less for larger | 
mirrors. 


What is the physical explanation of the fact |: 
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ANSWEES TO CORRESPONDENTS. 


The following are the initials, etc., of letters. to 
hand up to Tuesday, 3 p.M, February 7, and 
unacknowledged: elsewhere :— 

C A. N.C. Carus-Wilson—M.—E. E. M.—d. E. D. 

—Standard. i l 


A ° Hoop -—Yes. 


G. H. G.—Please send. 
M. LEMINGTON.—There is no such publication. 


NomrnaL.—Brush the tinfoil over first. with spirits 


of vitriol. . 
James CuRRIE—The one you have is the only 
almanac of the kind. ; 


PELEUS.—Evidently your plaster mould was not dry ' 
enough. Bake the next ín an oven for 24 hours. 


C. A. K.—Move either two of the four timing screws. 


Those over the balance arme take a little more 
effect. 


GAS-ENGINE.—Tried by more than one previous 
patentee, and found wanting in power, economy, 
and durability. Look up past published specifica- 
tions at the Patent Offce. í : 


C. Davis.—The famous Irish “ Eagle’s Nest Echo” 
is heard in a particular part of a winding stream 
which flows past Muckross Abbey on Jough 
Leane, one of the lakes of Killarney. 


F. G.—You can register designs at the Govern- 
ment Patent Office. Southampton Buildings, W.C., 
where all information can be obtained. Or any 
of the patent agents advertising in our columns 
will send particulars, and also as to patents, free 
on application. 


. N. B.—In many cases substances increase in 
density by fusion, and therefore the unmelted 
solid floats on the melted portion. Water affords 
a familiar instance, increasing in density for 
ubout 7° F. about ites freezing point; hence ice 
floats in water. 


A. R. C.—The Mersey tunnel, -between Liverpool 
and Birkenhead, is one mile long. and was opened 
on February 13, 1885, though the first passenger 
train did not run through until December 22. 
The formal opening by the Prince of Wales took 
place on January 20, 1886. : 


T. GouLD.—The name of the Grampian Mountains 
in Scotland, stretching north-east from the west 
coast of Argyll, is derived from Mons. Grampius, 
a mountain the exact locality of which is a 
matter of much dispute, but a Tacitus names 
ag the scene of Agricola’s victory over Galgacus 
in A.D. 86. 


R. G. W.—You can with very little trouble check 
your telephone calls if you get the handy tele- 
phone record supplied by J. C. King, Ltd., 42-60, - 
Goswell Road, E.C.1. Drop a postcard to them 
for a sample leaf. They are also the best people 
to supply your other needs in the way of account 
books and every description of stationery. - 


Max MiuLts.—The real home of the blizzard is in 
Montana and Dakota, in the north-west of the 
United States, where the thermometer has deen 
known to go down 100 degrees in 24 hours, and 
the wind to blow incessantly, driving ice needles 
before it, for 100 hours incessantly at the rate of 
40 miles an hour, killing off as many by suffoca- 
tion, due to the difficulty of breathing the ice- 
laden air, as by cold. : 


MeRLIN.— AJ} language has been not Infelicitously 
called ‘‘ petrified metaphor.” Nearly all people, 
whether they know it or not, use figures of 
speech in’ talking or writing, in which one thing 
is put for another which it only resembles in 
some quality or effect. Thus David in the 
Psalms speaks ot the law of God being a “ MEDS 
to his feet and a lamp to his path,” and the 
journalists and stump orators of to-day talk of 
“ships ploughing the waves,” and many much 
more incongruous things. 


PACTOLUS.—Balliol. Bruce’s rival to the throne of 

Scotland, was. like him, a Norman. and k his 
name from the city of Bailleul, where he had. 
extensive estates, to which he returned when 
banished from Scotland. So also was the Red 
Comyn, who took his name from Comines in 
France, just as the Bethune family took theirs 
from Bethune, well known to many soldiers 
during the war. The tendency of the Norsemen 
who settled in France was to name the place 
they made their home, generally a name such as 
Beau lieu, Bel repair (Belper), Beau champs, 
eae fort, etc., and then name themselves after 


A 


in our back volumes for overcoming sleepless- 
ness. Some apparently ridiculous are said to have | 
been found efiective, such as breathing a familiar 
tune or saying the alphabet backwards. The last 
works best with the aid of a rhyme :— 
i Zedd wy ex ” 
And doubleyou vee, 
Uti ess . 
And arcue pea, 
O ennem 
And cllkajay, 
Eve aitch gee 
Effie Decie B.A. 


E. H. N.—Our own opinion, which, by the way, was 
Jucidly confirmed last week by Professor A. ; 
Gibson in a paper he read before the Manches- 
ter and District Association of the Institution of 
Civil Engineers on “Tidal Power Development,” 
is that the only practicable methods of devetop- 
ing tidal power on any reasonably large scale 
are based on the use of one or more tidal basins 
separated from the sea by dams or barrages, and 
of hydrauliccturvines through which the water 
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passes on its way between the basin.and the sea 
or between one basin and another. The cost per 
horse-power of a tidal installation, other things 
being equal, would be smallest where the tidal 
range is greatest. 


AsuD.—Hardly within our own province. Appa- 
rently the legal profession at one time was very 
unfavourably regarded in the House of Commons. 
Edward III. tried to keep them out by the form 
of the writ of summons used to call his Parlia- 

. ments together, but Henry IV. went a great deal 
further, and not only directed that “‘no man 
following the Jaw shall be chosen,” but also, if 
by any chance a lawyer should be elected M.P., 
he should not receive the wages of 4s. a, day then 
paid to members. Another. attempt to exclude 
lawyers was made in the days of Cromwell, when 
Whitelock made a very remarkable speech in the 
House tin their defence, with the result that the 
motion for their exclusion was withdrawn with- 
‘gut a division taking place. 


—— 0 = 
USEFUL AND SCIENTIFIC NOTES 


Primitive Methods of Measuring Distance. 
—One of the curious customs of the Tibetans 
reported by the Mount Everest Expedition is 
the measuring of distance by the number of 
cups of hot tea a man can drink within a 
definite time. This reminds one, according 
to a writer in Die Umschau (Frankfort), of 
the observation made by Harry de Windt 
while travelling in Siberia, that distances 
were measured by ‘‘ kettles ”—a kettle being 
equivalent te the length of time required 


to 'bring a kettleful of cold water to the 
boiling point. After all, these measures are 
not so very much cruder than the hourglass 
of very recent use. l 


Bleaching Ivory and Bones.—The curators 
of the anatomical museum of the Jardin des 
Plantes have found that the spirits of turpen- 
tine is very efficacious in removing the dis- 
agreeable odour and fatty emanations of 
-bones or ivory, while it leaves them beauti- 
fully bleached. The articles should be ex- 
posed in the fluid for three or four days in 
the sun, or a little longer if in the shade. 
They should rest. upon strips of zinc, so as 
to be a fraction of an inch above the bottom 
of the glass vessel employed, The turpen- 
tine acts as an oxidising agent, and the pro- 
duct of the combustion is an acid liquor; 
which sinks to the bottom and strongly 
attacks the ivory if allowed to touch it. 


Iron Corrosion by Carbon Dioxide.—An 
instance in which the corrosion of iron pipes 
was directly traceable to the presence of 
carbon dioxide in steam is reported by a 
writer in a German chemical paper. The 
wrought-iron pipes carrying away the con- 
densed water from the steam radiators em- 
ployed to. heat the air in a large drying 
plant were found to suffer greatly from in- 
ternal corrosion, so that they had to be re- 
newed about every six weeks. Investigation 
led to the conclusion that the cause must be 
sought in the steam, or, rather, in agents 
accompanying the steam, the most probable 
being carbon dioxide in considerable amount. 


On pursuing the matter further it was 


found that the water-softening plant for the 
boilers‘ was not-up to its work, and allowed 
a large proportion of calcium carbonate to 
pass into the hoilers, where it decomposed, 
the whele of the liberated carbon dioxide 
accompanying the steam through the heating 
system, 


Artificial Cork.—Besides its manufacture 
from cork dust itself under seven German 
patents, artificial cork, says the Scientific 
American, is further made from various 
plant fibres such’ as straw reeds, wood and 
sprouts which arè easily worked up. These 
materials are ground up finely and then 
the powder is subjected to a steam pressure 
of from three to four atmospheres in a closed 
vessel, until all the water soluble or those 
constituents, which first are converted into 
this form, are removed. Then the residue is 
incorporated very thoroughly with an emul- 
sion made from soap and low melting point 
hydrocarbons such as bitumen. The soap is 
then converted into the insoluble form by 
cooking with lime-water or any other suitable 
salt. The mass that is obtained in this 
manner may be formed into any desirable 
shape, then dried at about a temperature of 
130 degrees Centigrade. 
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PAYABLE IN ADVANOB. 


@s. 10d. for Three Months, 7s. 7d. for Six Months, 
ond 16s. 2d. for Twelve Months, post free to any 
srt of the United Kingdom. For the United 
States, 178. or 4dol. 160. gold; to France or 
Selgium, 17s., or 23f. 80c.; to India, New Zealand, the 
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The subscription rates to Oanada are:—Weekly num 
oers: 13- months, 17a.. equal ¢dol, 150.; 6 months, 
3a. Gd., equal Qdol. 70o. Monthly parts: 12 months, 
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ooasible after the publication of each half-yearly volume 
ın January and July, as only a limited number are 
pound up, and these soon run out of print. Most of 
our iasuea can be had singly through any bookseller or 
oowsagent, or from the office, price 3d.. or poat free 
td. loth cases for binding Tas ENGLISH MBEOHANIC. 
price 3s.. post free Ss. QA. 
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Situations. 
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Advertisements must reaoh the Office by 
3 p.m. on Tuesday to seoure insertion in the 
following Friday’s number. 


. All Cheques and Post Office Ordera to be made payable 
to THE STRAND NEWSPAPER COMPANY, LIMITED, and al! 
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THE “ENGLISH MECHANIO.” 
BYFINGHAM HOUSE, ARUNDEL STREET, 
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For Exchange. 


The Reputation Firm Exchange or Buy Any 
thing Optical. Write or call.—BkoaDHURST, OLABE 
BON, AND Co., 68, Farringdou Road, E.C.1. l 


Olarkson’s, 338, High Holborn. econd-hano 
Optical Mart. Make, Buy Sell, Exchange First 
class Optical Instruments. l 

94 Vols. Bound “English Mechanic.” Ex- 
change Gramophone or anything: usefųl.—NORRIS, 
16, Christopher Street, Finsbury Square, E 


For Sale. 


Reflecting Telescopes, Mirrors, Sllvered by 
aew method. More light and durability —G 
OALVER, Manse, Walpole, Halesworth. ie: 


Baker’s January Second-hand List contains 
over 2,500 Optical, Scientific, and Photographic 
{nstruments.—244, High Holborn, London. 


64-Page Book ahout Herbs and How to Ue 
Them, 2d. Send for one.—TRIMNELL, The Herbalist, 
144, Richmond Road. Cardiff. 


Milling Attachments, with Vices for Lathes.-— 
Tas WHEELER MANUPACTURING Co., rD.. Trenod 
Crossing. Wellington, Salen. 


Yonised Tablets (ure rheumatism, neuritis 
neuralgia, neurasthenia, gout, prevent glandular en 
largemente, induration of the arteries. 


Jonised Tablets inerease functional activity 
physical fitness, power of concentration, Immunity 
from disease. 


Tonised Tablets are natural remedies free from 
TORY, 62, Newport Street, Bolton. 


enham. 


Page, 10s. Gd. per inch. Paragraph Advertisements, One, 


secondary action. 8s. 6d., 6s. 6d., 129. 6d.—LsBORA- 
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Telescopes, equatorial adjustments, silvering,- 
figuring mirrora, 2nd ed., cloth, 8vo., 58. 6¢.—BaNgs,_. 
62, Newport Street, Bolton. ` 


Microscopes,  Aooessories, and Splendid. 
SLIDES for Sale.—CLARKS AND Pace, 23, Thavies Inn,. 
Holborn Circus, E.0.1. 


Books |! Technical, Scientific, all subjects. 
1,000,000 in stock. Second-hand and new; lowest- 
prices; approval. Oatalogue 401 free.—Below. 


Books Bought. Best prices given.—For.sa, 
(21-125, Charing Crosse Road, ndor. 


Mioroscopes, Objeootivəs, Eyepieces, Magni-- 
fers, Dissecting Apparatus, all Accessories, Tele-. 
scopes, Refractors and Reflectors, Diagonal Planes, . 
everything Optical. Cash or easy payments. Low- 
peices HOWARD Bros., 53, Graham Road, Hackney,. 

ndon, E.8. 


Armstrong . Acoumulators.—Electrical speciali- - 


ties. Genuine goods. Catalogue 6d. Saves pounds.. - 
-—No rubbish at ARMSTRONGS, Manufacturere, Twick--- 


4s. Earns. £3 Weekly.—8ide-line, sels iteelf. 
Sample, 1s. (refunded).—GLEAVES, 11/67, whe 
Street, London, S.W.8. 


Mineral Specimens, British and Foreign, al! 
kinds and prices. Send stamp for free catalogue.— 
Address below. 


Geological Specimens, Rocks and Fossils, all 
prices.—RICHARDS’ SHOW Rooms, 48, Sydney Street, 
Fulham Road, London. 


Free.—Pocket Rubber Stamp of your name and : 
address; also particulars of moneymaking spare- 
time work.—Agency Dept., RI¢HFORD’s, Snow Hill, . 
London. 

Unmounted Microscopio Objeots—Wonderful. 
sets, Freshwater Algs, Micro. Fungi, Vegetable - 
Hairs, Animal Hairs, Marine Zoology, Pond Life, 
etc., ls. 6d. each.—Suacett, 16, Williamson Lane, 
Droyleden. 


“The Microscope,” a simple handbook by Con- 
rad Beck, price 2s. 6d.. post free 2s.:10d. Sufficiently 
elementary for the beginner, with valuable ipforma- 
ad oar the expert.—R. and J. BECK, 68, Cornhill, 

ndon. 


D. J. Smith and Co., Ltd., 68, Compton Street, 
E.C., make all kinds of spare parts and carry oub 
all classes of motor and engineering work repairs. 


Newtonian Telescopes.—6}-in., £27 10s.; 8}-in., 
£50; 53-in., £15 108.; fitted with our famous mirror 
and flat, these Telescopes are of the very finest. 
Customers write: “ We do not now use our 4}-in. 
refractor; the reflector is grand.’ —IRVING. 


Telescope fParts._Standard Eyepieces, high 


“powers, 18s: 6d.; low powers, 16s. 6d.; Star Finders, 


1-in., complete with supports, 27s. 6d. 
Repairs. ‘Anything supplied.—IRvVING, 
Street, Teddington. 


Astronomical.—4-in. Premier Refractor, £30: 
3-in. Equitorially mounted, £16; Browning Star 
Spectroscope, 45s.; Sun Diagonal, 35s.; Peck Star 
Atlas, 16s. Write for tist of other Telescope bar- 
gains. Highest testimonials. Best terms offered. 
Prompt attention.—Below. 


Microscope Bargains.—]/12th Baker Oil Im-. 
mersion Objective, £5 15s.; 1/12th Parkes Oil, 
£3 10s.; 4th, 28s.; 3th, 286s.: grds, 208.; 3-in., 16s.: 
Double Nosepiece, 8s.; Polariscope, 30s. Best 
quality Abbe Condenser and Fitting, 20s.— 
MACKETT, Manufacturing Optician, Tunbridge Wells. 


Microscopical Slides—Highest quality, from 
50 for £1 to 3s. 6d. each. 24-page list free.—Below. 


Objeoctive.—_1 Watson’s Parachromatic, 45s., bar- 
gain; 14 Live-box, 7s. 6d.; Davis Shutter, 17s.— 


Silvering 
135, High 


Below. $ 

Radium. — Brilliantly scintillating, 2s. 9d.: 
Coumarin; Magnesium Platinocyanide, 10d. each, 
postage 3d.—Gray, 40, Grange Road, Lewes. 


Have You Seen the Latest in Time-saving 
Appliances? The:Combination Vee Angle Plate will 
save you hours in setting up jobs on lathe, drilling 
machine, ete. Costs a few shillings, saves pounds. 
Made in four standard sizes.—Below. 


To Users of Lathes and Other Machine Tools. 
—Are you keen on saving time md ensuring 
accuracy? If so, do not fail to investigate the 
claims of Keats’ Patent Vee Angle Plate. Handy 
to the professional mechanic: indispensable to the 
amateur. Write for particulars.—Kegats, 4, Shel-. 
ford Road, Milton, Portsmouth. 


Start Profitable Mail Order Business. 
Instructions, Money-making Propositions, Trade 
piece alg 6d.— NICHOLLS, 1, Gascoyne Street, Man- 
chester. 


Small Microscope for Sale.—Inclining joint. 
rackwork focussing. dividing objective, 3 powers, | 
complete in polished pine case, £2; or would ex- 
change for Treadle Lathe—HUDDLESTON, 105, West- 
minster Road, Handsworth, Birmingham. 


Weather Clock, 3s., post free; accurate, useful, _ 
everlasting.—CHARLES PEACH, 2, Oswin Street, South- 
wark, London, S.E.1. 


Gj-in. Reflector, heavy angle block stand, by- 
Burnerd; celluloid circles have heen added: £20.— 
Dr. BUTLER, 60, Sutton Court Road, Chiswick, W. 

50,000 Cholcest Microscopic Objects: Micro- 
scapes, Books, Mounting Materials. Collections 


purchased.—SuTer, 10, Highweek Road, South Tot- 
tenham. 


Terminals You Must Have.—wWe can offer you- 
160 varieties. Illustrated lists, two stamps.—- 
ELECTRICAL SUPPLY STORES, 5, Skircoat Moor Road, . 
King Cross; Halifax) 
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CaMERA, double extension, rack focussing, rising 
front, roller blind shutter, adjustable speeds 
1/15 to 1/90 sec. and time, pr. R.R. lenses //8, 
2 double slides; a bargain; 48s. 6d. 

Pr. 8x Busch Roja Prismatic Binoculars, 
eyepiece focussing, bending bar, in good order; 
65s. 


‘on tripod stand, inclinable, slip tube coarse and 
micrometer crew fine focussing, draw-tube, eye- 
piece, objectives l-in. and }-in., complete, 
Mahogany case; in new condition; £4 17s. 6d. 
. 1/18-in. Koristka Semi-Apochromatic Oil- 
IMMERSION MICRO-OBJECTIVE, N.Ap. 1.30; £8 15s.; 
for 160 mm. tube. ; 
Very Powerful 40x Magnification 4-draw 
PORTABLE TELESCOPE, Morocco covered body, brass 


and strap; brand-new condition; £3 15s. 
4-in. Surveyor'’s Compass, by Elliott Bros., 


standall, in mahogany case; 29s. 6d. 


Telescope, leather covered, 313. 6d.; 

Mark III. Sighting Telescope, 25s. 6d.; 3-draw 

Telescope,‘ brass tubes, wood body, 278. 6d. 

Pr. 6x Prismatic Binoculars, bending bar, 
eyepiece focussing; in good order; 63s. 
. Thornton-Pickard Aero Camera, 
` plaie shutter, quick-wind, self-capping, taking 
12 pictures on No. 2 Brownie spool, complete 

antinous release and travelling case, 168. 6d. 

45 x 107 Gaumont . Box Stereoscope, 
taxiphote pattern, solid mahogany, best quality 
lenees with adjustable centres, automatic 
quick-change adjustment, 8 boxes for 20 views 
each; in fine condition; £12 10s. 

Lantern Microscope, by Watson, fits o.g. 
tube of lantern, racks to condenser and objec- 
tive, spring stage, iris, complete with one objec- 
tive, £4 178. 6d. | 

62 x 3} Stereoscopic Goerz - Anschutz 
FOCAL-PLANE CAMERA, fitted pair Goerz Series III. 
{/6.8 anastigmats, in focussing mount, on ad- 
justable separating panel, rising front, focal- 
plane shutter, adjustable speeds to 1/1,000 sec., 
6 double slides, and leather case; a bargain; 
£18 18s. 


Microscope, by Medical Supply Association, — 


tubes, sunshade, lj-in. o.g., complete, sling, caps, _ 


2 folding sights, needle on agate, with check . 
action, complete with ball and socket top for — 


Look-out Telescope, 1 draw, 27s. 6d.; 3-draw . 
Stanley | 


focal 


_ City Sale & Exchange 


7 x 5 Stereo Folding Hand or Stand ` 


Hughes’ Barograph Self-recording Baro- 
METER, 6-chamber aneroid, best make, fitéci 
8-day clock, finest movement,’ in cylindrical 
drum which carries chart showing week’s record, 
ebonised ‘wood and bevelled: plate-glass case, 
with drawer for holding charts; good order; 
£6 12s. 6d. l i 

}-p1. T.P. Weenie Folding Pocket Camera, 
focussing scale, reversible view finder, hooded 
focussing screen, best achro. lens, T.P. auto- 
matic speeded shutter and time, 3 slides; a bar- 
gain; 25s. . , 

Ross Portable ,Telescopo, leather-covered 
body, 3-draw. oxidised tubes, 2}-in. achro. 0.g., 
complete in solid leather carrying case; £6 5s. 


GENUINE BARGAINS 


SECOND-HAND APPARATUS 


STATE YOUR WANTS. 
WE CAN SUPPLY AT THE 


RIGHT PRICE. 


Postcard No. 5 Klito Magazine Camera, 
rack focussing, R.R. lens, Ensign sector shutter, 
adjustable speeds 1 sec. to 1/100 and time, Jeo 
screen, reliable magazine changing for 12 
plates, in fine order; 45s. 

_ 2.pl. Field Camera, double extension, rack 
focussing, rising and falling front, swing and 
reversing back, T.P. roller-blind shutter, adjust- 
able speeds 1/15 to 1/90 sec. and time, R.R. 
‘ens f/8, iris diaphragm, book-form slide, in 
good condition; 43s. 6d. : 

5 x 4 No. 15 Pony Premo, focussing, rising 
front, reversing back, Bausch and Lomb R.R. 
lens, Victor shutter, adjustable speed 1 sec. to 
1/100th and time, 2 double slides, complete 
leather case; 30s. 


90-94, FLEET STREET, E.C.4. 
DRUMMOND 


Write for full particulars— 


' Koristka Petrological: Microscope, large 
model, inclinable stand.on heavy horseshoe foot, 
rack coarse and side micrometer screw fine 
focussing, revolving stage by fine screw divided 
into degrees with vernier, screw can be dis- 
engaged pnd stage rotated rapidly, mechanical 
stage by two micrometer screws, with verniers, 

` eyepiece analyser with divided circle into 3600, . 
two Bertrand lenses, rack and pinion drawtube, 
second analyser fitted in tube, rotating 90° with 
graduated scale and easily withdrawn, polariser 
in rack and pinion substage mount, rotating and 


fixing at every 90° with iris, supplementary 


raising motion to body tube, to enable Klein 
or Federow stages, ctc.,.to be used; objectives 
1}-in., 2-in., }2-in., and 2-in.; eyepieces, No. 2 
micrometer, Nos. 3 and 4 with cross Hnes; 
. Czapski’ eyepiece with iris diaphragm. Klein’s 
' micrometer lens, Klein’s quartz, Dove’s quartz 
. plate, selenite let order, quarter wave mira 
plate, . Bertrand’s eyepiece quartered quartz 
plate, centring nosepiece, Abbe condenser, in- 
stantly removed for parallel light, complete in 
' oak case; £77 10s.; in fine order. l 
| + 6&-đdraw Pocket Telescope, brass tubes, ijn. 
| 0.g., 4}-in. in length; a compact pocket tele- 
» Bceope; 15s. 9d. l ` 
‘High-power Binocular Microscope, inclin- 
able rack coarse and micrometer screw fine focus- 
: sing, rack and swing-out, substage, Abbe, N.Ap. 
- 1.40, and iris, rack interocular adjustment, fight 
eyetube focussing to compensate for difference 
between eyes,. objectives 1}-in., 3-in., }-in., and 
t-in., 1/16 semi-apothromatic, N.Ap. 1.30, 8 Dair 
- eyepieces Nos. 2. 3, and 4, 2 pair compensating . 
` eyepieces Nos. 4 and 8, complete in oak case; 
shop-soiled only; £34 15s. 
2}.in. dia. Pocket Aneroid, in gilt case, by 
` Halden and Co., Manchester, scaled: up and. 
down to 2,000 ft., complete in case; 42s. ` 
Pr. Very Powerful Negretti and Zambra 
DOUBLE» SCREW-FOCUSSING FIELD GLASSES, -large 
object-glasses, sunshades, and case; 48s. 6d.; a 
bargain. 
4/10-in. Newton Micro. Projection Objeo- 
: TIVE. in good order; 29s. 6d. l 
Pr. 12x Aitchison Prism Binoculars, inter- 
ocular adjustment, screw and eyepiece focussing, 
fitted iris diaphragm, 33 mm. o.g., and leather 
case; £6 19s. 6d. l 


WIRES: “FILMS, 
I LEET, LONDON.” 


4-inch LATHES. 


SELF-ACTING SLIDING, SCREW-CUTTING, MILLING, DRILLING and BORING. 


DRUMMOND BROS., LTD., Ryders Hill, Guildford. 


W. Watson and Sons, Ltd., offer the following | 


‘Second-hand Microscopes, all in fine condition :—. 


“ Royal” Microscope, by Watson and Sons, 
with rackwork adjustment and draw-tube, sliding 
brass stage, divisions to movements of stage, fine 
adjustment to substage, clamp screw, fixed centring 
movement, capped eyepieces, B. and D. parachro- 
matic ‘condenser, 1l-in. and }-in. parachromatic 
objectives, Bottrill’s trough, safety stage, ete., com- 
-plete in case, with drawers for apparatus; price 
"£52 10s. 


“H” Edinburgh Student’s Microscope and 
case, with draw-tabe, mechanical and compound 
‘rackwork focussing and screw centring substage, 
womplete in polished mahogany case, condition as 
-new ; price £22 10s. 


Crouch Microscope, with sliding body, rack- 
work coarse and micrometer fine adjustment, uni- 
‘versal movements to stage, understage fitting with 
stops, double nosepiece, one eyepiece, and 2 objec- 
‘tives, l-in. and }-in., in case; price £10. 


Lists of New and Second-hand Instruments 
sent gnatis on request.—313, High Holborn, 
“London, W.C.1. | 


W. Watson and Sons’ Weekly Bargain:— 


Second-hand Cambridge Rocking Microtome, 
with orientating object-holder. with adjustments 
and knife; in fine condition; prico £6 14s. 


313, High Holborn, London, W.C.1; 


Second-hand Microscope Outfits, —Swift Stu- 
dent’a ?3-in., 3-in., 2 eyepleces, Abbe, £10; Leitz 
* E,” circular centring stage., rack substage, Abbe, 
?.in. Swift, ‘‘D’’ Zeiss. 1/12-in. Watson, £32; Wat- 
son’s *' Praxis,” 2-in., l-in., etc., £17.—Below. 


Secóonâ-ħand.—4-in. Gregorian Telescope, without 
stand, 50s.: 4}-in. Metal Speculum, 20s.: McClean 
spectroscope, s.: Grace’s Spectroscope, 70s.: Hil- 
ver D.V. 5-in. Spectroscone, 453.—BROWNING, 37, 
Southampton Strect, Strand, W.C.2. 


Telescope.—Wray. 23) 0.¢., with tripod stand: 
‘ttle gem. What offers?—Reimp, 5, Eglantine Gar- 
‘dens, Belfast. l 


Now is the Time to Buy! Support British 
manufacturers. Spend your £1, £5, £10, £20, or 
£100 now. The value we offer in Telescones is 
second to none, and by placing your order with us 
you save money, for we are the actual telescope 
makers. Fortunately, we are still able to retain 
our full staff, so that your orders receive prompt 
and careful attention. Write to the all-British 
firm now, and so help us to help others.—BRoaD- 
HURST, CLARKSON and Co. Note our address, 63, 
Farringdon Road, London, E.C.1. 


Now is the Time to Buy!! Standard Astro- 
nomical Eyepieces, will fit any Standard Instru- 
ment, 16s. 6d.; High Power, 21s. Immediate de- 
livery.—BROADHURST, CLARKSON and Co., London. 


Now is the Time to Buy!!! Telescope Object 
Glasses, 2-in., 218.; 2}-in., 90s.; 24-in. 408.: 3-in., 
55s.; 3i-in., £5 58.; 4-in., €7 58.; 5-in., £15. Al 
bargains. Write at once.—BROADHURST, CLARKSON 
ang Co., London. 

Now is the Time to Buy! Microscope Objec- 
tives. Large Selection of Low Powers, 10s., 12s. 6d., 
156., and 25s. Write or, cal].—BROADBURST, CLARK- 
SON and Co., London. 


Now is the Time to Buy Microscone Slides. 
Thousands at 6d. each. Stand Condensers from 
78. 6d.—BROADHURST, CLARKSON and Co, 


When You Require a Good Prismatic 
BINOCULAR we have a good selection from 60s,— 


BROADHURST, CLARKSON and Co. 


Garden Stand. to carry Sin. telescope, 558.; 
Mahogany Tripod Stand, 45s.—BROADHURST, CLARK- 
SON and CO., 63, Farringdon Road, E.C.1. 

1s. 6d., Post Free, Watchmaker’s Eyeglass, 
very handy. Large selection Pocket Mags.—Broap- 
HURST, CLARKSON and Co., London. 

Petrol Engine and Dynamo combined, 30-40 
volts, 15 amps., equal new, suit garage or small 


house: price £25: worth double.—Particulars, 
H. Jones, 10, Poyle Mill Cottage, Colnbrook, 
Middlesex. | man 


‘Leather for Pipe Organs.—Cash. 10s. 6d.. 158.. 


skin: splits, 10s. 6d. Repairs.—Baker; 93, Ashford 
Road, Eastbourne, 


Zeiss 110 mn. Astro-Telescope, alt. stand, eye- 


pieces, diagonal, Colzi prism, 
Thorp prominence spectroscope, Zeiss Green- 
hough binocular, Zeiss objective, aperto- 
meter, Abbe binocular eyepiece. Hill refractometer. 
Leitz portable microscope, polarising apparatus. 
Leitz slidge microtome, 3 fine optical benches. 
enlarging lanterns, arc lamps, 12-in. condenser, and 
stand.—SaNGER-SHEPHERD and Co., Ltd., 5, Gray's 
Inn Passage, Red Lion Street, Holborn, W.C.1. 


Lathe for Sale.—Screw-cutting. change wheels. 
self-centring chucks, rests, overhead motion. 
appliance for milling and ornamental turning, cases 
of special tools, etc. On view until February 21 at 
address.HIPPISLEY, Cameley Rectory, Temple 
Cloud, Bristol. 

100,000 Natural Science Books, Astronomy. 
Meteorology, Geology, Microscopy. Catalogues.— 
NATURE BOOK COMPANY, 4, Hoe Street, Plymouth. 


Very Fine 7-in. Transit Theodolite, «sby Wat- 
son and Sons, illuminated axis, trough compass, 
erecting eyepiece, perfect condition, with tripod. 
price £35.—Full particulars from W. WATSON and 
Sons, Ltd., 318, High Holborn, London, W.C.}. 


A Petrol Lighter for 6d.! Flints, 6d. doz.. 
3s. 6d. gross. Post free, with list. Money returned 
if unsatisfied.—TayLor, 251, Mill Lane, St. Helens. 


Books for Sale. Prices inciude postage or car- 
riage. “The Development of Birmingham.” by Wil- 
liam Haywood, F.R.1.B.A.. first edition, 7a. 6d. “ The 
‘ Presto’ Shift of Hours Worked Valculating Card.” 
ls. “Italian Sea Power,” by Archfhald Hurd,. ls. 
“ Aeroplane Construction,” by Sydney Gamme, 6s. 
“ Inhabited House Duty and the Laws Thereon,” 
by W. E. Snelling, 10s. “Zooms and Spine,” 
by. ** Rafbird,”’ 2. 6d. “ The Origin of the Forme of 
the Earth and Planets.” in French, by M. Emite 
Relat. 103. “Spring Time Essays.” by Sir Francia 
Darwin, F.R 8.. 6s. “The Law of Checkweighing.” 
hy J H. Cockburn, 68. “Factory Management 
Wastes,” by . James F. Whiteford, 6s.‘ “The 
Housing Problem: Ite Growth, Legislation, anô 
Procedure,” by John J. Clark. M.A, F.8.S, 150. 
“ Aviation.” hy Benjamin M. Carmina, 66. *‘ Domes- 
tic (‘Architecture {n Australia,” with 47. plates, 106. 
“ Electrica) and Other Engineering Contracts.” by 
W. S. Kennedy, LL.B., Barrister-at-Law, 6s. “ Coal 


a 
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‘ORNAMENTAL TURNING.—XXI. 
~ Continued from Page 217, Vol. CXIV.) 
CHUCKS AND THEIR USES. 

This subject may bé divided broadly 
into wooden and metal chucks, but as a 
matter of fact all have metal in them, 

in the more modern designs, except 
those that one prepares hastily out of a 
block of wood, for some urgent and un- 
. usual work. Formerly, plain boxwood 
chucks were largely employed by the 
‘ornamental turner, and they were sup- 
plied as a matter of course by the leading 
lathe-makers. As long as they were leit 
undisturbed on the mandrel, they carried 
‘work well, but once they were unscrewed 
for any purpose it was impossible to 
coant on their returning to exactly the 
game position when again screwed home, 
because the wood was so elastic both in 
the screw and on the face. Similarly, 
~ whey were likely to run out of truth when 
‘transferred to an eccentric or ellipse 
chuck, for the further development of 
-the pattern, so eventually metal back- 
‘plates of various designs ‘were added, 
with much more satisfactory results, 
although the old-fashioned mandrel with- 
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«out a collar rendered the subsequent 
-transfer to the ornamental chucks always 
` un adventure; sometimes the work ran 
true, generally it did not. 
- In fitting backyflates to the old pattern 
‘mandrel-noses it is most necessary that 
the last thread be removed by a side-tool 
~or countersink, as -shown in sketch A of 
Fig. XLIV., and for this reason: that 
the end of the screw-nose where it comes 
up against the face of the mandrel cannot 
possibly be cut completely, because the 
chaser or cutter abuts against the face. 
-Consequently, one must do one of two 
things—either tuin away the last thread 
.of the nose, and thereby seriously 
weaken it, or countersink the backplate. 
In either case the adverse wedge-action 


of the screw-threads of the nose and of- 


‘the backplate will no longer exist, and 
therefore the backplate will not be thrown 
out of axial truth if turned a little fur- 
-ther round on the nese. All this is 
avoided by the new pattern of mandrel, 
with the collar at the base of the nose, 
and on all those of the ornamental 
chucks ; but the old ones are good enough 
still if properly fitted. It may be men- 
tioned here that in the early ornamental 
` lathes the noses of no two mandrels were 
exactly the same diameter. The late Dr. 


James Edmunds pointed out the varia-. 


-tions in all the Holtzapffel and Evans 
- lathes he had access to, all catalogued 
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Fig. XLIV. 


as 5 in. centre, and my own experience 
with several others—as well as with many 
old chucks—is exactly the same. There- 
fore, only the collar-fitting can be relied 
on. when chucks are bought at an auction 
or elsewhere, but later I shall show a 
method of securing a fit. Lately I 
carried it out with an Evans ellipse, a 
Holtzapffel eccentric, and a ditto recti- 
linear chuck, none of which formerly had 
ever any connection with the Holtzapffel 
lathe they now are running on truly. 
The brass backplates now employed are 
of three or more general patterns. In A 
is shown the usual one, adapted and fixed 
to a boxwood chuck; it is bored and 
screwed to fit fairly tight on the mandrel, 
special care being taken to insure its bear- 
ing quite fairly all over the face. If this 
is omitted, gradually it will screw up 
further as the screw wears, and the results 
of one’s labours‘will be very disappointing. 
Having fitted it accurately to the man- 
drel, the edge, front-face, and boss are 
all turned down to run true. Then the 
boss may be screwed outside with a coarse 
thread, such as that of the mandrel-nose, 
but, of course, of larger diameter, and the 
three countersunk holes for fixing screws 
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are bored. Then the piece of boxwood 
must be placed in any of the self-centring 


chucks, bored the required size to -take 


the screw-thread corresponding to that on 
the boss of the backplate, and the latter 
tried from time to time as the chasing of 
the female screw progresses, until the wood 
screws firmly home, aided by a tommy in 
a hole bored near its base. The chuck thus 
assembled is removed from the mandrel, 
holes are drilled for the three brass fixing- 
screws, which should be dipped in vaseline 
or other grease and screwed fome, Replace 
the chuck on the mandrel and true up the 
wood. 

The chuck A is left about 2 in. thick and 
with a flat surface; this is to allow of 
pieces of wood or of ivory being glued on 
or driven into the hole turned out of it, so 
that the work may be proceeded with. 
With repeated use the face of the chuck 
will be cut gradually away, until one 
arrives at the ends of the fixing-screws and 
of the boss. . This is the point where brass 
supersedes steel, for the tools will skim the 
brass with little wear, whereas they would 
suffer in meeting with steel. _ 

It was the custom with Holtzapffel to 
cut the points off practically all wood- 
screws used in assembling lathes and 
wooden chucks. and as the points possess 
much less holding-power than the full 
threads, it is good policy to remove them 
with a strong pair of nippers, to file the 
screw-end flat, and then drive home! im 


chuck. Sufficient holding-power exists, 
and the extreme length of wood required 
for the screws is reduced. considerably, a 
very economical result. Be careful that 
the holes for the screws are neither too 
large nor too small: in. the first case the 
chuck will be insecure, in the second it will 
be liable to split. | 

At B jis illustrated a much larger back- 
plate or flange, with similar fittings. This 
forms a very desirable chuck for transfer 
to the ornamental, for the rigidity of the 
wood and of the work secured to it is much 
increased. Naturally this refers to work 
of large diameter, because those that are 
the reverse will require a similar reduction 


‘In the size of the chuck, so that the slide- 


rest tools and cutters can be got up close 
to the actual part being operated on. 
Many backplates have no screw cut on 
the boss, which is left plain and fitted as 
shown in C, but the strain comes heavier 
on the fixing-screws, and, therefore, the 
saving of labour in fitting causes the wood 
of the chuck to be more tiable to work 
loose. The first plan is well worth follow- 
ing. In either case, the diameter of the 
chuck may be up to 8 or 9 in., which ig 
as much as will stand up to the tool at the 
edges, but for large diameters like these it 
is well to fix the wooden-chuck to a 9-in. 
faceplate, with the increased number cf 


‘| six or more fixing-screws. 


All the foregoing cover wooden-chucks 
from the smallest spigot up to the largest 
that the lathe will admit. It is well to 
have two or three dozen of them, because 
every job seems to require a different size 
of chuck, and the ornamental turner rarely 
turns more than one pair of any particular 
design or size, except in the case oÈ- 
draughtsmen or such like, when the chuck 
next described will take every piece in suc- 
cession. 

The wooden spring-chuck was an old 
favourite, but is much improved by the 
modern backplate or flange. As shown at 
D, it is made of all sizes from about 1 in. 
up to 4 or 5 in. in diameter, bored down 
the centre small enough to hold the lead of 
a pencil even, this enables it to take the 
finest, and most delicate and finished pieces 
of ivory for some fitting or polishing. It 
is begun as an ordinary wooden-chuck with 
a brass band round the base, but it is 
partly bored out and turned taper outside, 
so that the brass ring, cc—taper and 
smooth inside but milled outside—will go 
on flush with the face. Having removed 
the ring, eight or more holes from 4 to % in. 
in size are bored transversely, and saw- 
kerfs cut down to them with a fairly thick 
saw; replace the ring and the chuck will 
be ready to grip any cylindrical part of a 
piece of work that is not smothered ty 
protruding ornaments, and even these will 
be held securely and without damage. ‘ihe 
hole must be enlarged while the ring is 
tight on the wood, until the work will just 
enter and reach in far enough for security ; 
then by pressing back and rotating the 
ring, a good grip will be made that may be 
increased by gentle taps on alternate sides 
of the ring, with a light raw-hide or 
wooden mallet. 

The boxwood chuck A may be used to 
carry work of every variety of form; it is 
shown recessed for the receipt of a 
cylinder, such as a box, that will press 
home in the parallel hole, with steady 
force applied in front. It will be observed 
that the inner corner, aa, has been 
cleared with an angle-tool, so that no small 
particles may occupy the angle even to the 
slightest’ extent, as, if they did, the 
accuracy of the fit of the face and side of 
the work might be affected very seriously. 
If the fit.cannot! be got tight enough with 
the rinig—owing tothe hole being a shade 
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too large—a ring of fine linen writing- 
paper often will fill the gap and secure the 
work quite firmly. } : 

Sometimes a piece of ivory or wood has 
an oblique or irregular back, that cannot 
be corrected easily to a right. angle to its 
axis. In such a case, the face of the 
chuck may be countersunk obliquely with 
a sharp chisel and a mallet—off the lathe, 
of course—so that its surface and that of 
the piece will meet fairly, when the axis 
of the latter is at centre, as shown in E. 
Then seccotine or croid will secure the two 
together, but I recommend mixing a little 
wood or ivory sawdust or fine turnings 
with the adhesive, so that any irregu- 
larities in the surfaces shall be filled up 
better. When set and dry, turning and 
ornamenting can be proceeded with. 

The old-fashioned turner’s cement is 
not in general use now, but at times seal- 
ing-wax, shellac cement, pitch, and even 
cobbler’s wax will secure a small piece in 
a wooden chuck for very light cutting. 

In turning rings, such as are used for 
curtains and latterly in ivory for bangles 
` or bracelets for ladies, the ring-tools will 
not be of suitable size always, or the 
material may have been already separated 
from the block, in flat rings. The front 
of chuck B is shown turned a slight 
taper, too fine to depict, so as to get a 
good grip, which enables one to turn the 
exterior, half with flat, hollow, and 
quarter hollow tools. The ring is then 
removed from this chuck and inserted 
= Into another turned hollow, as in C— 
which shows a smaller ring in it—also 
slightly taper, so that one may attack the 
interior half. If the chuck has been 
secured firmly on the mandrel, the lathe 
may be reversed for this process, as it en- 
ables one to see exactly what the edges of 
the hghtly cutting tools are doing, a very 
difficult thing when the work rotates to- 
wards one, which generally necessitates 
the removal, reversing, and rechucking of 
the ring, so as to turn the quarter that 
was out of sight entirely. The polishing 
can commence on the interior as soon as 
the turning is completed, and the ring is 
re-transferred to chuck B and polished 
all over the exterior. The dotted lines 
b. b shown across the arris behind 
the ring on B probably will require to 
be followed in preparing the chuck for 
this work, so that the tools and polishing 
may reach all over the outside of the 
ring. K. C. A. J. 

(To be continued.) 
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CHEMICAL ASPECTS OF 
VOLCANISM. 

By E. T. Arres, Pa.D:, 
Chemist, Geophysical Laboratory, Wash- 
ington, D. C. 
I.—ĪNTRODUCTION. 

Volcanology, like other branches of 
geology, is a subject of many phases en- 
listing the services of many sciences, 
Chemistry is chiefly concerned with the 
more active stages. 

The peculiar inaccessibility of the active 
volcano, its remoteness in many cases, and 
the intermittent character of its processes 
have conspired to limit opportunities of 
observation, and have therefore greatly 
retarded the progress of the subject. It is 
as vet hardly entitled to be called a 
science. The limited opportunities for 
observation have naturally compelled the 
student to depend in large measure on the 
observations of others. Furthermore, it is 
eminently true of so complex a subject 
that tentative conclusions arrived at by 

* From a v-per presented at a meeting of the 


Section of Physics and Chemistry of the Franklin 
Institute, held Thursday, December 1, 1921. 


any special train.of reasoning must be 
examined in the light of many different 
sciences before they can become generally 
acceptable. Every contributor to it must 
therefore be aware of the fragmentary 
character of his work. , 

A comprehensive consideration of vol- 
canology in its chemical aspects would 
include at least a discussion of the magma, 
of the influence of the composition o1 
lavas and especially the volcanic gases on 
intrusive and eruptive phenomena, and 
the part played in these phenomena by 
chemical energy. Present knowledge per- 
mits us te go but a short way along any of 
these paths. 


IIL—NATURE AND ORIGIN OF THE VOLCANIC 
GASES. 


Chamberlin and Salisbury‘ say: “It is 
one of the outstanding problems in geology 
to determine the origin of the volcanic 
gases.” As a first step in the solution of 
this problem we shall endeavour to deter- 
mine what the original gases are through 
a discussion of the constituents of these 
gaseous mixtures as they occur in the field, 
their chemical characteristics, and the 
field conditions which may have influenced 
them. | 

I. Integrity of the gases studied; 
possible changes in the composition of 
original gas mixtures. 

(1) By Addition of Air.—Volcanic gases 
as collected in the field generally contain 
oxygen. In some instances field conditions 
such as low gas pressure in a vent, or a 
large surface opening within which gases 
issue only at certain points, are practically 
sure to result in atmospheric contamina- 
tion and some methods cf collection neces- 
sarily involve admixture of air; but even 
when the conditions of collection exclude 
errors from sources of this sort the 
quantity of oxygen may still be consider- 
able, amounting occasionally to as much 
as 20 per cent. It is safe to say that this 
oxygen was not derived from the original 
magma, for that portion*of it which was 
not retained by combination with ferrous 
oxide would surely be reduced to a 
negligible quantity by the combustible 
gases contained in it—hydrogen, carbon 
monoxide, etc.—inasmuch as their oxy- 
genated products, water, and the dioxide 
of carbon are only weakly dissociated at 
the temperatures which molten lavas are 
known to attain. The oxygen is therefore 
in all probability exotic, originating pre- 
sumably in the air which in some way finds 
access to the gaseous conduits below the 
surface of the ground. The hypothesis is 


that air is drawn through pores and 


crevices of the conduits or fumaroles by 
the suction of the hot rising gases. The 
manner of access is difficult, if not im- 
possible, to prove, but the contamination 
oy air is substantiated by other evidence 
(a) Significance of the Relations Between 
the Inert Gases.—Fumarole gases col- 
lected in 1919 in the Katmai region, 
Alaska, and studied by E. G. Zies? and 
myself, were found to contain nitrogen 
and argon in very nearly the same propor- 
tion to each other that is found in the air. 
The average percentage of argon in the 
inert gas was 1.25, while in the atmo- 
sphere it is 1.18. The inference was that 
these constituents of the fumearole gases 
came chiefly from the air along with 
oxygen which has been largely, but not 
entirely, removed by chemical reactions 
occurring partly outside the fumaroles, 
and partly in the fumaroles themselves: 
while the inert nitrogen and argon re- 
mained in their original proportions. The 
highly porous nature of the pumiceous 
deposit in which the Katmai fumaroles 
1 “Textbook of Geology,’’ vol. i. p. 952. New 


York, 1904.) 
2 Unpublished. ' 


occur affords easy access to air, and thus- 
partially substantiates the hypothesis. 

Our conclusion was the natural, but not 
the only one. The French scientist, 
Moureu, has examined with care a large. 
number of natural gases. He states that 
in all of them the relations of all the inert. 
gases to one another except helium are 
sensibly the same as they are in the air, 
and he concludes from his results that 
these constituents originated in the 
primordial atmosphere of the globe, and 
that because of their inert chemical nature 
they have remained uncombined and in 
virtually the same proportions to this day. 
Moureu’s® investigations were confined 
chiefly to spring gases and mine gases; 
only one volcanic gas was included. When 
we seék further evidence on these relations. 
we find that most recorded analyses of 
voleanic gases do not include argon. 
Gautier,“ in two samples, one from 
Vesuvius and one from Lago d’Agnano, 
near Naples, found the percentage of 
argon in the inert gases nearly the same as- 
in the atmosphere. Moissan’ also, in a 
gas from a fumarole on Mt. Pelée, Mar- 
tinique, found a similar percentage, 1.28. 
In two samples of gas from fumaroles in 
Guadeloupe, however, the same chemist 
obtained higher results, viz., 1.98 and 
2.96 Porlezza and Norzi* obtained 1.78 
per cent. in the soffioni of Larderello,. 
Italy. 

E. S. Shepherd’ has examined many 
samples of volcanic gases from Kilauea: 
and two from Mauna Loa. In most of the 
samples the ratio of argon to the total. 
inert constituents is much higher than it 
is in the atmosphere, and generally indeed: 
above 3 per cent., but a few samples con- 
tain no argon at all. Strangely enough,. 
the argon does not vary all the way be- 
tween the limits; only one value occ 
between zero and 1.96. These results are- 
obviously at variance with Moureu’s hypo- 
thesis. te 

The gases collected from _the crater 
of Kilauea in 1912 by Day and 
Shepherd? probably came nearer re- 
presenting true magmatic gases thar 
any other samples that ‘have been 
collected. Yet if we accept the conclusions 
of Jaggar,’ respecting the lava lake of 
Kilauea, air is being continually carried 
down by convection from the surface to 
the deeper layers of the magma; the 
oxygen is entrapped in viscous but 
vesicular lava blocks at the surface, prob- 
ably combines rapidly with the ferrous. 
iron of the lava and is consumed at lower 
levels in the oxidation of portions of the 
magmatic gases. Cons quently some of 
the nitrogen and its songeners may come | 
irom the atmosphere. Respecting the rela- 
tion of argon to nitrogen one might there- 
fore conclude, either that the gases of 
Kilauea are all magmatic and variable in 
composition, or that the inert constituents 
of some samples are wholly or partly of 
atmospheric origin, and that some nitro- 
gen as well as oxygen has been absorbed by: 
the lava In any case the magmatic gases: 
must be highly variable. 

This line of work deserves to be pursued’ 
further with the purpose of finding 
whether the relations of the inert gases. 
can be regarded as a criterion for the mag- 
matic origin of these constituents in 
volcanic gases. The data on this and other: 
points, so far as they could be found, are- 
tabulated in the paper. 


* Moureu and Biquard, Compt. rend., 143, 180, 1906.. 
M ureu and Lepape, Compt. rend., 149, 1171, 1909 ;° 152,. 
oF aon 153, 740, 847, 1043, 1911; 155, 197, 1912; 171 

4 Compt. rend., 148, 1708, 1909: 149, 84. 1909. 

5 Compt. rend., 135, 1°85, 1992: 138. 936, 1904. 

6 Atti Acad. Li cei, 20. ii., 338, 1911. l 

7 Bull, Hawaiian Volcano Obs. vii. No.7, July, 1919 = 
viii. Na. 5, 1920. 

R RullayGeol, Sor. Amer. 24, 573, 1913. .- 

Y Bull, Seismoloas Soc. Amer. z., 155, 1920. 
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, JUDGING A LOAF. 

. How do you judge from the finished loaf 
af a bread has had too long or too short a 

- stage and too much or too little proof? 
Also, how can one tell when a dough is 
ready to take at the first time? 

Breads are judged from the finished loaf 
dy the appearance of crust and crumb, also 
by the flavour. A practical baker may see 
from the look of crust or crumb if a dough 
has been taken young or old, but the 

judging may lead to errors if the method 
` of handling the doughs is not known, as a 
dough may be spoiled. in the different 
stages of handling, even if taken on the 
bench when at its best. The dough may 
be ready and perfect when taken, but 
delays in handling, insufficient time 
between rounding or scaling and mould- 
ing, or too much time, excessive heat in 
proofing, too much pressure or tearing of 
‘dough mould, or all these things, are apt 
to change the appearance of the finished 
loaf if the baking heat has been right. 
_ Excessive heat or insufficient heat in 

baking may change the appearance of 
crust and crumb even if the fermentation, 
handling, and the finé] proofing have been 
right. Therefore, to be able to judge a 
loaf correctly the method of handling, in- 
gredients, and nature of flour should be 
known, otherwise the loaf may be judged 
incorrectly. A baker must keep in mind 
that different flours have their peculiari- 
ties, and the varied appearance of crust 
and crumb is caused by fermentation. The 
changes which may cause one loaf to look 
different from the other are so many that 
even an experienced baker may err. 

In judging the crust, we may see that 
the crust of a very young dough is rather 
close and tight, it takes colour quickly in 


’ ‘baking and forms a harder crust, and a 


- Toat of the same dough, if given more age 
in dough taken young but near maturity, 
has a more tender crust, more brittle, does 
not take quite as much colour in baking. 
— This dough, given one more folding before 
moulding into the loaf, shows 
changes in the crust, the top crust ‘becomes 
thinner, the side and bottom crust slightly 
porous, but tender, and if the same dough 
is given more age, the top crust will show 
a pale dead colour, lose the bright inviting 
alo ° of the younger dough, and the sides 
and bottom will show larger pores, pro- 
' vided that the handling of the loaves, also 
the proofing and baking heat, have been 
-the same for these loaves. 

_ In examining the crumb of the different 
loaves we find the changes in the crumb 
as the dough is given more and more age. 
provided the manipulation has been the 
same, as @ well-mixed dough will show a 
‘better and more even structure than a less 
well-mixed dough. We may say that a 
too young dough has a more irregular 
structure, the crumb is glossy and less 

. developed, and the flavour of the crumb is 
‘sweet. At the next stage the dough shows 

a better structure. It may still be young, 
‘but nearing maturity the vesiculation is 
more regular, the crumb has a brighter 
look, becomes more elastic to the touch, 
slices well, and the crust is more evenly 
coloured. After the dough reaches full 
maturity and is folded again, the crumb 
-whitens more and more, caused by the in- 


creasing acidity of the dough, the texture. 


-ïs even and white, the crumb is still elastic 
- to the touch, but gradually becomes more 
and more dry, loses the velvety feel of the 
younger dough, the increasing acidity 
having weakened the tenacity of the gluten, 
and if given still more age, the crumb 
becomes more brittle, loses its elasticity 
entirely, and when the fingers are passed 


mor@® 


over, it crumbles easily. This is about 
the average method of judging a straight 
dough. 

But there are other causes which may 
produce the same appearance of crust or 
crumb; some of these I have men- 
tioned, but the difference of consistency, 
a stiffer or softer dough, or too cool or too 
warm treatment, the varieties of flours, 
may give a different appearance to crust 
and crumb. Some flours produce more 
colour in the crust, a too warm fermenta- 
tion causes the crumb to be short and to 
crumble easily because of a raw undeve- 
loped texture. Too much heat in proofing 
may cause a young dough to have large 
pores in bottom and sides of crust. This 
would give the appearance of an old dough 
to side and bottom. A warm treatment in 
the dough would give a darker colour to 
the crumb, with a yeasty flavour. Too 
little proof in the pans is indicated by the 
loaf being of closer grain, the loaf baking 
up irregularly and cracking on one side or 
the other. For this reason breads which 
are ‘baked with short proof are given a cut 
along the centre, or where two loaves are 
baked side by side, in the: well-known 
“butter orust ” style, the two loaves burst 
in the centre between the loaves. | 

The cut breads are usually baked in 
steam, which gives the loaves a better 
chance to rise in the oven, the steam 
forming an elastic skin, giving time for 
the dough to expand before it hardens into 
a crust. If a loaf is baked in a dry heat, 
the crust forms quickly and the loaf with 
too little proof would burst on the side 
where the crust is softest. For the same 
reason a bread baked in steam requires 
less proof because the loaf is given time 
to expand in the oven, and breads baked 
without steam must be given more proof 
before baking, because the crust hardens 
more quickly in the dry heat, preventing 
expansion. Too much proof in the pan 
before baking shows in texture of the 
crumb being too open and coarse, the 
crumb usually gets darker in colour and 
lacks flavour. The loaf does not rise in 
the pan, does not spring in baking, and if 
given over-much proof it will flatten and 
fall in the centre, cave in, while, if given 
the right proof, it would stand up nice and 
round and gain more volume in baking. 

Overfermentation in lough, which ex- 
hausts the strength of the flour, will also 
show in the final proofing and in baking. 
When a dough is weakened, it will take a 
long time in the proof box and the loaf 
will not have any spring in baking. It 
will be rather heavy in texture, and if 
forced by heat in the proofer, it will fall 
in the oven or even before it goes into the 
oven. At times Jack of spring and small 
volume may be caused by not giving the 
dough sufficient time between rounding up 
or scaling, passing it through the moulder 
too soon. Such a loaf lacks spring in the 
oven and looks very much as if the dough 
had been too old.—Paul Richards, in the 
“ Baker’s Helper.” 
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A HIGH-SPEED CRANKLESS 
STEAM ENGINE. 


Mr. A. G. M. Michell, the inventor of 
the ‘* Michell-block,’’ has recently com- 
pleted tests of a new type of steam engine 
which is enclosed in a cylindrical casing, 
and the rotating shaft is co-axial with this 
casing. The cylinders are in two sets of 
four, arranged round the shaft with their 
axes parallel toit. Instead of crank-shafts 
there is a swash-plate, i.e., a plate with 
its plane inclined to the shaft-axis: the 
angle of inclination of the swash-plate in 
the test engine is 624 degrees, but in later 


1 


engines this will be increased to 674 
degrees. As the shaft rotates it will be 
seen that. the surface of the swash-plate 
will alternately approach and recede from 
each of the cylinders in turn. Pistons in 
the cylinders, bearing upon the plate 
through spherical bearings and Michelt 
pads, are thereby given a reciprocating 
motion. Opposing pistons are connected 
mgidly by a bar crossing the outside of 
the swash-plate. The engine is uniflow, 
steam acting on one side of the pistons 
only. It is admitted to the cylinders by 
two rotating disc valves, one at each end 
of the casing, and exhausts at-the end of 
the stroke. Very perfect balance is 
assured, and the designed speed of 1,200 
r.p.m. is largely exceeded. The cylinders 
are 5 in. in diameter, and the engine 
develops about 90 horse-power at 1,200 
revolutions. Itmay be mentioned that the 
coefficient of friction at the Michell pads, 
where the pistons bear on the swash-plate, 
is about 0.002. The whole engine owes 
its success, so the ‘‘ Scientific American ”’ 
says, to this very low value. 
ee Pee @ Gia 
THE CLINICAL THERMOMETER 
AND HOW NOT TO BREAK IT. 


When only doctors used clinical ther- 
mometers, their sometimes too energetic 
efforts to shake down the mercury into 
the bulb, much too often broke the slender 
tube carrying the markings, and not in- 
frequently made the patient nervous. The 
reason was not so obvious, viz., that un- 
equal pressure of the fingers brought 
about the mischief, when the sometimes 
very’ obstinate mercury declined to de- 
scepd, and provoked more and more vigor- 
ous shakes. But nowadays almost every 
household owns a clinical thermometer, 
so valuable has its use in the early detec- 
tion of a dangerous temperature been 
found. And it would probably surprise 
careful people to know how the wasteful 
casualty list has grown to thousands 
yearly. ; 

Messrs. C. Baker, of 244, High Holborn, 
W.C., have introduced the ingenious re- 
setting case here figured, which, even in 


the hands of the child, reduces breakage to 
zero. To use it all that needs doing is to 
place the clinical thermometer therein, 
and after securing the top, the swivel side- 
piece is held firmly between thumb and 
first finger of one hand, and the milled 
sidepiece rotated by the other hand. With- 
out effort the mercury is by centrifugal 
force driven down to the bulb ready for 
taking the temperature of the patient. 
The vre-setting case, which is made 
strongly of bright metal and will hold any 
ordinary clinical model, is sold, post free, 
for 1s. 6d. Or a good clinical thermometer 
can be had with it. exactly fitting the case, 
at from five shillings to seven shillings 
and sixpence, according to quality. Doctors, 
nurses, and patients will find -it one of 
the cheapest investments of their lives. 
It will save quite a nest-egg in the course 
al the_year.)and—some bad language: 
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indeed. Milton called it ‘‘Some tumul- 
tuous cloud, instinct with fire and nitre,” 
as if he had beheld a modern photograph 
of this wonderful object, which the naked 
eye just discerns on a perfectly clear 
evening as a misty patch of faint light, but 
which begins to assume definite and com- 
plicated form in a good telescope. © 

. The question of changes in the chaotic 
cloud-masses and of movement is, of 
course, very interesting to the astronomer, 
and no doubt the application of that re- 
fined observational tool, the spectroscope, 
will in due course give definite informa- 
tion on these points, as it has already 
done in so many other cases of celestial 
movement, which ordinary telescopic 
observation by itself would never have 
revealed to us. 

The questions of magnitude and dis- 
tance of the Orion Nebula are other 
fascinating considerations. The Great 
Nebula in Orion is undoubtedly many 
times larger in extent than our entire 
solar system, and is indeed suspected of 
being in physical connection with the 
Milky Way itself.. Calculations as to 
distance have to be based on parallax- 
data, and for this reason remain some- 
what uncertain, as the value of the 
parallax of the Orion Nebula varies very 
considerably with different observers. The 
Great Nebula ın Orion may be taken to 
be in the earlier stages of its formation 
and development, and has ali the ap- 
pearance of a most violent origin. Its 
brighter portions are in a number of 
places diversified by remarkable dark 
formations, and a number of stars in its 
more central portion are undoubtedly 
physically connected with their nebulous 
surroundings, as the spectroscope again 
testifies. 

Photographs have also been taken of 
this nebula, during recent years, in 
monochromatic light, to ascertain a pos- 
sible unequal distribution of the lumi- 
nous gases making up this wonderful 
structure, but so far the results obtained 
tend to indicate that hydrogen and nebu- 
lium are fairly evenly diffused through- 
out the nebula. 

A select series of drawing and photo- 
graphs, in chronological order of publi- 
cation, accompanied the lecture, which 


ASSIGNMENT OF INVENTIONS. 


In a judgment last Friday the House of 
Lords rejected a contention that it was 
impossible that any invention could be 
the subject of assignment, apart from the 
privilege created by the protection of 
Letters Patent. It was argued that the 
invention created and constituted no pro- 
perty, that all it did was to enable a new 
process to be worked in a particular way, 
that if that knowledge were given to the 
world anyone was at liberty to enjoy the 
full benefit of the invention, and that 
consequently in the particular circum- 
stances of the case before their Lord- 
ships there was no property which came 
under the agreement between Sir Joseph 
Isherwood, the inventor of the Isherwood 
system for ship construction, and Mr. 
Ernest Hall Craggs, who took up and 
worked the invention. 

The House rejected that view, Lord 
Buckmaster remarking that throughout 
the long period of conveyancing in which 
inventions and patents had been the sub- 
ject of agreements the invention and the 
Letters Patent protecting it had always 
been regarded independently. They were 
not identical, for an invention equally 
existed whether it was protected or not, 
and it was quite easy to imagine cir- 
cumstances in which profits might arise 
from the use of an invention in countries 
where no patent had been or could be ob- 
tained. 

The subject of the appeal, which had 
been disputed between the parties for 
about six years, and has involved long 
and costly litigation, was an agreement 
whereby it was provided that the inven- 
tion was to be owned in equal shares in 
common, together with all rights, benefits 
and improvements connected with it, and 
that all profits by way of royalty, 
licence, or sale of rights were to be ac- 
counted for and equally divided. 

Sir Joseph Isherwood contended that 
Mr. Craggs was not entitled to any in- 
terest in the invention or any royalty in 
respect thereof in'respect of any countrv 
where no patent had been granted or in 
respect of any countrv after the patent 
in it had expired. All the Courts have 
now decided against him. 


————>-2 6 ae led to an animated discussion in the 
‘presence of an interested and numerous 
SCIENTIFIC SOCIETIES. audience. 
pe 
MANCHESTER asTRoNnomicar | VORTE eee ee 
G SOCIETY. e 


The 84th meeting of the club was held 
at Shaftesbury Hall on February 8, Mr. 
A. J. Dixon taking the chair. The minutes: 
having been read and passed, Mr. Geo. 
Evans was called on to give a further talk 
on “ Kitchen Table Instrument-Making.”’ 

Mr. Evans showed his audience how to 
make a simple drill out of a piece of 
steel rod, and demonstrated the method of 
tempering. He also gave some further 
demonstrations of cutting and working 
ebonite. He said that perhaps one of the 
processes which the average amateur re- 
garded as being a bit of a mystery was, 
lacquering brass parts of instruments. The 
lecturer showed that this was not really 
difficult if properly carried out; and hav- 
ing set before him the necessary utensils, 
Mr. Evans fixed a hand drill to the table 
on two supports, and utilising the chuck to 
hold the’ parts to be lacquered, he gave a 
demonstration of the proper way to polish 
and burnish brass ready for Jacquering. 
He explained how to make a burnishing 
tool, and how to use it. Then, having lit 
made gradual progress since 1882, and aļa small spirit lamp, he showed how to 
modern representation of the cree} | apply the lacquer. The process appeared 
Nebula in Orion is an impressive sight simple, as indeed it is when the knack. has 


At the last meeting of the above 
Society, held on February 1 at the Man- 
chester Literary and Philosophical 
Society’s Rooms, 36, George Street, A. A. 
Buss, Esq., F.R.A.S., delivered the fol- 
lowing lecture on “The Great Nebula in 
Orion ” :— l 

The first written record we haveis one 
from a Swiss observer who saw it with 
the naked eye in 1818. This is remark- 
able, because the Nebula in Andromeda 
was seen by a Persian astronomer already, 
A.D. 950, and the circumstance opens up 
speculation whether the Orion Nebula 
was at that earlier period possibly not so 
bright as now. The first drawings of 
which we possess copies were made by 
Huyghens in the middle of the 17th cen- 
tury. and it is very interesting to follow 
the development of these pictorial records 
from that time onwards till they begin 
to be replaced by the application of photo- 
graphy to celestial objects in 1882. But, 
in a similar way, photography has also 


been acquired. The tips given by the 
lecturer were exceedingly useful, and will,. 


.no doubt, be of great assistance in help- 


ing members in acquiring that knack. 
Several questions were asked by those 
present, to which Mr. Evans replied, and 


a vote of thanks proposed by Mr. Savage ` 


was heartily passed.. 

Mr. Savage drew the attention of mem- 
bers to the social evening to be held on: 
February 22, and hoped that members. 
would assist in disposing of thé tickets.. 
Particulars of the club may be had from 
the Hon. Sec., E. M. Savage. “ Nithsdale,” 
Eversley Park Road, N.21. 


——_>-2 e 0e 
THE OHEMICAL SOCIETY, ` 


On February 9. at the Institute of 
Mechanical Engineers, Sir Ernest Ruther- 
ford lectured on ‘‘ The Artificial Disinte- 
gration of the Atom.” describing the- 
objects in which he is particularly in- 
terested. These are the atoms of matter 
which are so small that it would take 
something of the order of 100,000,000 of 
them to bridge across a pennypiece. 

To Sir Ernest Rutherford, however, the 
atom is a universe. _ His researches give 
strong evidence that an atom of nitrogen, 
for instance, has a central nucleus com- 
posed of three helium nuclei, almost 
touching each other, and if the atom is 
magnified 1,000,000,000.000 times these 
would look about $in. in diameter. In an 
orbit the diameter of a penny encircling 
this inner nucleus two hydrogen nuclei 
revolve like satellites. At this scale of 
magnification, however, the strategic 
boundary of the atom lies some 500 ft. 
away from the centre of the nucleus in all. 
directions. 

The only other occupant of this huge 
sphere are seven electrons in the case of 
nitrogen. These are thought to be minute- 
satellites, each of about 1/1,850th the mass 
of a hydrogen atom, but it is not yet 
known exactly where their orbits lie. 
Thus the solid atoms conceived by Dalton 
are chiefly the spheres of influence of 'a 
¢iny nucleus enthroned at the centre of a 
vast realm of ‘empty space. 

Sir Ernest Rutherford then described. 
how he had managed to hit some of these 
tiny nuclei by firing at them with shot. 
composed of alpha particles. Some of 
these alpha particles, which are in reality 
between nuclei, travel at the speed of 
10,000 miles per second. “Occasionally in 
their flight through a tube containing. 
nitrogen gas one of these alpha particles 


Į Passes near the nucleus of a nitrogen 


atom, and, hitting one of the hydrogen 
satellites, may knock it out of the 
nitrogen atom. 

The lecturer believes that nitrogen has 
a nucleus of 3 helium nuclei and 2 hydro- 
gen satellites, while carbon has a nucleus. 
of three helium nuclei, but no hydrogen. 
satellites. Thus if the two hydrogen satel- 
lites could be knocked aut of the hydrogen 


atom it might turn into carbon, and thus 


a kind of transmutation of the elements 
might take place. 

Sir Ernest described the way in which, 
if aluminium is bombarded by alpha par- 
ticles, hydrogen satellites are occasionally: 
knocked out of the atoms, and that some- 
of these possess 40 per cent. more energy 
than the alpha particles which struck 
them, thus making available a new source- 
of energy. though only on a minute scale. 
Sir Ernest concluded by stating that the- 
collisions between alpha particles and 
nuclei are so few that he considers there- 
is practically no hope of transmuting ele- 
ments on anv scale that would be in the- 
least degree of practical use, and he holds. 
no hope of obtaining useful energy in this. 
way. 


PO ERS ei Nay Ore a PA E 


Fes. 17, 1922. 


SCIENTIFIC NEWS. 


A member of the staff of the Cape Town 
Observatory has discovered a new comet. 
This is the first comet found this year, 
and its discoverer, Mr. W. Reid, was also 
the first to see last year’s earliest. He 
also reported a new comet in June, 1918, 
so that the present find is the third to 
his credit ; but as he was the only astrono- 
mer who caught a glimpse of the 1918 he 
was either mistaken on that occasion or 
the comet vanished as suddenly as it ap- 
peared. Mr. Reid’s latest discovery was 
moving through the stars of the southern 
constellation Arga when first seen. 


Mr. W. F. Denning, the well-known 
authority on meteors, has announced that 
a splendid meteoric fireball was observed at 
3.55 p.m. last Tuesday week at Bristol. 
The phenomenon occurred in the northern 
sky, and was followed five minutes later 
by a noise resembling thunder. This in- 
terval of time indicates that the explosion 
of the meteor occurred some 60 miles 
away from Bristol—a distance more than 
five times as great as that at which even 
the loudest peals of thunder are 
ordinarily heard. 


| 

The proposed permanent infliction of 
“Summer Time” here by the Bill read 
a first time last week is said to be partly 
desirable, because it will bring this coun- 
try into unison with French practice. It 
seems likely to do nothing of the sort. 
The dispute between the French Senate 
and the Chamber is exciting a bitter con- 
troversy in France. The Senate has re- 
jected a similar Bill, and is backed by 
the great majority of French workers; 
while the Chamber, as here; is, of course, 
by those to whom play is of more conse- 
quence than work. Commonsense would 
dictate a pause here till it is seen what 
France does. 


Dr. H. H. Turner, F.R.S., in his 
_ second lecture at the Royal Institu- 
tien on Variable Stars on February 8, 


dealt more particularly with Long 
Period Variables. The lecturer showed 
that when observing variable stars 


it has been found useful to choose one 
known variable amid a number of un- 
known quantities, study all the stars 
round it, and make notes on them. Thence 
a curve of the brightness of the star can 
be drawn during a space of time. When 
there is a big dip in the curve of bright- 
ness it is clear that a dark star of corre- 
sponding size is passing between the 
observer and the star observed, while a 
small dip inthe light curve indicates that 
the dark obstruction is but small. It is 
_ from the shape of these light curves that 
we learn some of the profound secrets of 
- the Universe. Dr. Turner gave some de- 
-scription of lately discovered stars. New 
stars are often found by superimposing a 
photographic plate of a certain date on 
another plate taken a week later. The 
really interesting new stars are those that 
blaze up suddenly, such as Nova Persei in 
February, 1904. Between March and 
April, 1901, it underwent very rapid varia- 
tions. It waned until 1918. when it 
seemed to take on a new lease of bright- 
ness. which is still increasing. and it may 
be that it will blaze up again. In June. 
1918, Nava Aquile, a star of tremendous 
brightness, appeared, but waned very 
rapidly up till August of that year. 


Mr. Edison, who was seventy-three last 
Saturday, has often been asked by 
different people to undertake some 
strange inventions. He was once asked, 
says the Morning Post, if he could pro- 
duce a lamp which would make it possible 
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to reveal the thoughts of people. The 
great inventor paused before answering, 
and then said: ‘‘No! „And even if I 
could, God forbid that I should make 
such a discovery known to man, for if 
I did there would not be two friends left 
in the world.” 


Mr. F. Davidson, whose latest develop- 
ments we illustrated and described in our 
last issue, lectured about them to the 
members of the Manchester College of 
Technology Chemical Society on February 
9. The first instrument, as our readers 
know, is a combination of telescope and 
microscope. Mr. Davidson claimed that 
objects which because of their size 
or shape cannot be examined or 
photographed from the stage of the 
microscope could be dealt with by the 
super-microscope; or, in other words, 
objects which were too big or too rough 
for the microscope or too small for the 
telescope. The inventor admitted very 
frankly that experts in telescopy and 
microscopy consider his views unorthodox 
and his instruments unscientific. He has 
found it difficult, he says, to persuade 
them to do so much as examine his claims 
or consider his results. Mr. Davidson 
claims : to have discovered why past 
attempts have failed, and to have rectified 
the scientific unsoundness of the older 
apparatus. Mr. Davidson showed a 
number of lantern slides taken with both 
the instruments, showing the infinitely 
little marvellously enlarged, and with 
great clearness objects photographed from 
vast distances by ‘the micro-telescope. 
There were birds’ nests taken from forty 
or fifty yards away, houses photographed 
from a distance of four miles, mountain 
ranges taken from distances of 54, 60, and 
even 70 miles. The clearness of definition 
was remarkable. 


‘Continuous Waves Wireless Tele- 
graphy,” by B. E. G. Mittell (London : Sir 
Isaac Pitman and Son, Ltd.), is another 
of Pitman’s half-crown technical primer 
series, and a useful introduction to the 


subject. 
Dr. William Brown, speaking on 
‘* Dreams—their Cause and Effect,” at the 


Institute of Hygiene last week, said 
dreams had the power of magnifying im- 
pressions during sleep. Descartes dreamt 
that he had been run through by a sword ; 
on waking, he found he had been bitten 
by a flea; this was ah instance of magni- 
fication. With the advance of science, the 
tendency had been to depreciate more and 
more the prophetic nature of dreaming and 
its occult value, -if it had such a thing. 
One theory to-day was that dreams came 
from partial brain activity, and that they 
were irrational owing to that fact. Freud 
said that the dreams had a different mean- 
ing from what was actually dreamt ; there 
were dreams that were wishful ; the wishes 
were at the back of the mind, and had 
been repressed ; hence, they came out in a 
distorted form, and the dreams: were 
known as ‘‘anxiety ° dreams. Patients 
who had suffered from shellshock during 
the late war dreamt over and over again 
of the battle scenes they had witnessed. 
Dreams were helpful in showing one’s sub- 
conscious tendencies, and iliustrated the 
active nature of subconsciousness. With 
regard to somnambulism, the patient 
could not remember what he dreamt while 
walking in his sleep unless hypnotised, and 
then the dream came back to him. Som- 
nambulism was a fuller dream. and the 
patient ‘had control of his motor- 
mechanism, which the ordinary dreamer 
had not. 


The annual general meeting of the In- 


stitute of Metals will be held, by kind} 
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permission, at the House of the Institution 
of Mechanical Engineers, Storey’s Gate, 
Westminster, S.W.1., on Wednesday and 
Thursday, March 8 and:9, 1922. The 
meeting will commence at 10 a.m. each 
day. On March 8 the annual dinner of 
the Institute will be held, and on March 9 
there will be a visit to the Royal School of 
Mines. For permission to make this visit 
the Council are indebted to the Governors 
of the Imperial College of Science and 
Technology, and to Dr. H. C. H. Car- 
penter, F.R.S. (past-President), Professor 
of Metallurgy in the Royal School of 
Mines. 


We regret to announce the death of the 
Rev. E. Adrian Woodruffe-Peacock, L.Th., 
F.L.S., F.G.S., at the age of sixty-four, at 
Grayingham Rectory, at midnight, on 
Friday week. Mr. Peacock was a man of 
many attainments and activities. but he 
was best known as a capable and expe- 
rienced field naturalist. He laboured . 
probably more than any other single 
worker in the accumulation of facts relat- 
ing to the distribution of plants and 
animals in the county in which he was 
born, and in which he spent the greater 
part of his life. He was one of the founders 
of the Lincolnshire Naturalists’ Union in 
1893, for ten years he was its organising 
secretary, h® was its president in 1905-6, 
and during the entire period of its exist- 
ence he has been its moving spirit. From 
his youth up the was an indefatigable 
observer and  note-taker—a ‘‘humble 
recorder of trifling everyday facts’’ is the 
description he gave of himself in the pre- ' 
face to his ‘“‘ Check-List of Lincolnshire 
Plants,’’ published in 1909. Phaneroga- 
mic botany was his special study, and he 


-devoted the leisure of many years to the 


compilation of a flora on ecological lines. 


The thirty-first annual meeting of the 
Royal Society for the Protection of Birds 
will be held at the Middlesex Guildhall, 
Westminster, S.W.. on Tuesday, Teb- 
ruarv 2i. The chair will be taken at 
5 p.m. by the Duchess of Portland, sup- 
ported ‘by the -Earl Buxton, G.C.M.G., 
Sir Montague Sharpe, K.C., and others. 
An address on the work of the Society 
will be given by Viscount Grey of Fallo- 
den, K.G. 


A lecture on “Some Solved and Un- 
solved Problems in Gas Works Chemis- 
try | was delivered last week at the Royal 
Society of Arts by Mr. Edward Victor 
Evans. Chief Chemist, South Metropolitan 
Gas Company. A portion of the lecture 
was devoted to the risks of ‘life, which, 
the lecturer said, were more apparent to 
the chemist than to others. He conducted 
an analysis of tobacco smoke, and showed 
that three highly poisonous gases are 
produced in the operation of smoking, 
namely, carbon monoxide, hydrogen sul- 
phide, and prussic acid. The quantities 
of the last two were found to be exceed- 
ingly small, but up to 7 per cent. of car- 
bon monoxide was contained in the smoke 
from a Havana cigar. Mr. Evans added 
that the risk entailed in smoking was a 
negligible one, and his object in presenting 
these facts was certainly not to create a 
campaign to depopularise smoking. 
Assuming, he said, that carbon monoxide 
is not appreciably absorbed by the mem- 
branous coating of the smoker’s mouth, it 
may be shown that with four persons 
smoking cigars in one room the carbon 
monoxide contained in the air is liable to 
be equivalent to an escape of gas which 
would certainly be detected by its smell. 
Notwithstanding this, the habit of smoking 
had persisted ever since the days of 
Raleigh. A new smokeless fuel pro- 
duced asa by-product of a gasworks was 


50 


also shown by the lecturer, and fires of 
this fuel were burning in the building fo 
purposes of demonstration. 23 


An Inter-Departmehtal Patents Board 
for inventions by Government servants is 
recommended in a report issued last week. 
The Board is not to be representative of 
Government departments, but is to consist 
of independent persons. The cost is to be 
borne by the Treasury. The Inter-De- 
partmental Committee responsible for 
these proposals also recommend that the 
Board should deal itself with awards to 
investors. The Board should also take 
over the functions of the present Royal 
Commission on Awards. 


A report issued by the Industrial Re- 
search Board deals with vocational guid- 
ance and selection. In regard to the 
measurement of physical strength in its 
relation to vocational guidance, it is stated 
that the more completely a man is adapted 
__ to his work by the possession of the mental 
and physiological capacities it calls into 
play, the less is he likely to develop in- 
jurious industrial fatigue. The subjects 
of the investigations. in this section were 
over 2,500 youths, ranging in age from 
thirteen to twenty. Of these about 1,500 
belonged to industrial Essex, and the re- 
maining 800 to Manchester. The report 
states that Essex adolescent males are 
definitely superior physically to Manches- 
ter adolescent males; and that between 
the agés of fourteen and eighteen the Essex 
youth is approximately 2 1-3 in. the taller, 
.10 Ib. the heavier, and the stronger in 
hand-grip by 4 1-3 kilograms. A footnote to 
the report mentions that it is to be ex- 
pected that Essex contains a much larger 
proportion of persons of Anglo-Saxon 
origin than Lancashire. i 


RA ea hale amare 
LETTERS TO THE EDITOR. 


THE GOLD MEDAL OF THE ROYAL 
ASTRONOMICAL SOCIETY : DR. JEANS’ 
WORK ON COSMOGONY—SHAPE OF 
JUPITER'S SATHLUITE O1—THE 
GOLDEN SECTION—A NEW COMET— 
—GRAVITATION. | f 


62.}—For certain reasons connected with 
ublication this letter has to be written before 
f. Eddington delivers his address setting 
forth the grounds why the Council of the 
Royal Astronomical Society has awarded the 
Gold Medal to Dr. Jeans, but it is not 
hazardous to surmise that the address will be 
an eloquent one, and to predict some of the 
_ matters that will be dealt with. No doubt 
reference will ‘be made to Dr. Jeans’ early 
work, in which he followed Jacobi, Poincaré, 
and Sir George Darwin in discussing the forms 
that a mass of rotating liquid or gas would 
assume as the velocity of rotation increased, a 
short summary of which was given in this 
column a few weeks ago in answer to a corre- 
spondent. | 


With small velocity the shape would be the 
Newtonian oblate spheroid. As the mass cools 
the velocity of rotation increases and the 
spheroid becomes flatter. Jacobi proved that 
after a certain limit of velocity the form would 
become an ellipsoid with three unequal axes, 
and developing this, Poincaré showed that 
with etill increasing velocity the ellipsoid 
lengthens, and at a certain stage begins to 
acquire an unsymmetrical furrow in a plane 
parallel to the axis of revolution. The furrow 
deepens and the rotating mass may eventually 
break into two bodies. Dr. Jeans made a 
notable addition to this branch .of mathe- 
matical investigation in the early years of 
this century by extending the principle to a 
mass of compressible gas. He then for a time 
occupied a Professorial Chair in the University 
of Princeton, U.S.A., and since his return to 
England has devoted himself to applying 
mathematical principles to the evolution of 
nebule and stars, the effects of stellar gravita- 
tion, and kindred questions which come under 
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the. heading of Cosmo ony, and may. be briefly 
escribed by illustrative 


and conveniently 
extracts from his published writings. 


Considering the formation of a spiral nebula 
as a rotating gaseous mass acted on Ly small 
tidal forces from distant stare, he says: ‘‘ On 
this view the nebular mass begins (following 
Roche) by being a lems-shaped figure in rota- 
tion, with matter streaming out at two 
opposite points (which, being determined by 
the external field, do not rotate with the 
mass) and proceeding along spira] arms. The 
apparent angular velocity will clearly decrease 
as we pass along the arms, so that these 


appear to uncurl. Re 


metres a second relative to the nebula.’’ 


but that actually it forms two spiral arms. 


In the “ Monthly Notices” of December, 
1918, he writes on the evolution of binary 
systems :—‘‘ There is only one hypothesis 
which is capable of reconciling the facts of 
with dynamical 
It is that the present epoch in the 
history of our Universe was preceded by one 
in which the stars were more closely packed 
so. that stellar en- 
counters at fairly close distances, instead of 


observational 


astronomy 
theory. 


than they now are, 


being rare events of negligible frequency, 


were events of comparatively common occur- 
Such encounters must have increased 
the eccentricities and periods of our long- 
period binaries to their present values; from 


rence. 


now on, periods, both. of these and of the 


short-period binaries, are likely to vary but 
The main hypothesis that the stars 
were formerly closer together than they are 
now it is not difficult to accept. If we sup- 
pose the stars to have been formed by a pro- 
it becomes 


little. 


cess of nebular condensation 
almost inevitable.’’ 


Later papers read before the Royal 
Astronomical Society deal with the question] 
of stellar motion and star streaming as re- 
In 1892 
Sir George Darwin received the medal for his 
work on “Tides and their Influence on 
in 1900 it was awarded 
to M. Poincaré for his ‘‘ Researches in Celes- 
tial Mechanics ’’’; and now Dr. Jeans has it 
for “Investigations in the Theories of Cos- 
mogony.”’ The phrases seem to have a subtle 
The first two applied more to 
the formation of individual bodies; the last 


sulting from universal gravitation. 


Heavenly Bodies ”’; 


difference. 


to the formation of the Universe. 
Shape of 


Earth Globular?” (434, p. 292) wanted to 
know also whether the globular shape per- 
sisted with all the heavenly bodies, and in- 
stanced Jupiter’s satellites. 
terested to know of a paper by the Rev. 
T. E. R. Phillips in the “ Monthly Notices ” 
for December last. Jupiter’s third satellite, 
Ganymede, has been observed to be elliptical, 
and the position-angle of the major axis is 
not always in the same direction relatively to 
the plane of the orbit. It has been supposed 
that both the ellipticity and the changes of 
position are attributable to spots and shad- 
ings on the planet’s surface. Mr. Phillips 
made observations last year of the apparent 
ellipticity to test this, and finds that the posi: 
tion-angle of the major axis changes in a 
manner definitely related to the place of, the 
satellite in its orbit. Though not able to 
prove the fact definitely, he thinks it natural 
to suppose that these changes arise from dark 
regions on the satellite’s surface. | 

As another instance of bodies in the 
Universe which may be non-globular. I might 
mention a remarkable paper by Dr. Alex 
Roberts, of South Africa, written im 1903 
(‘Monthly Notices,” R.A.S., June), on 
Apioidal Binary Systems, in which he con- 
siders the circumstances of a close binary 
system consisting of two prolate spheroids 
whose major axes are in the same line, and 
shows that this configuration would account 
for, or be consistent with, the light-curves 
of certain variable stars. 


garded as a star-produc- 
ing mechanism, such a nebula generates stars 
at the rate of one every few thousand years: 
these move at first in single file, about 1-30th 
parsec apart, with a velocity of a few se) 

r. 
Jeans adds the effect of stellar tidal force to 
the well-known Nebular Hypothesis of La- 
place as developed by Roche, and proposes 
that the ejected matter does not form a ring, 


Jupiter’s Satellite J[II.—The 
querist who asked the question ‘‘ Why is the 


He will be in- | ber 


Fes. 17, 1922. 


The Golden. Section [21, p-. 51].—The 
numbers embodied in this query are called the 
Fibonacci numbers,- and -are associated with 
Leonardo of Pisa, or Leonardo Bonacci, an 
Italian mathematician who lived at the begin- 
ning of the thirteenth century, and was the 
first person who brought the knowledge of 
algebra to Europe. The num can be de- 
rived in a different way to that giveh, for a 
geometrical progression can be formed such 
that any term.after the second is the sum of 
the two preceding. It will easily be seen that - 
in such a progression the common ratio must 
be a root of the equation ar? = ar + a, and 
one of these is —0.61805. There may be, and 
are, other applications of ‘this numerical rela- 
tion. Sir William Schooling has written some- 
thing on the subject, and read a paper at 
Edinburgh on the occasion of the Napier Cen- 
tenary in 1914 suggesting that r might be 
used as the ‘‘ base ” for a system of logarithms 
which could be conveniently computed by 
addition. ` , 

A New Comet.—The first comet of this 
year was found by Mr. Reid at the Cape on 
January 24, when its position at 9 h. 34.5 m. | 
G.M.T. was given as R.A. 9h. 54 m. 30.9 s., 
Dec. 33° 46’ 31” S. Its Right Ascension was 
then decreasing at the rate of 56 s., and it 
was moving southward 7’ per day. ‘The 
comet was said to be very faint. 

Gravitation (39. p. 42).—On the subject of 
Attraction (‘‘Encyclopedia Britannica,” 
ninth edition), Clerk Maxwell wrote :—“ To 
account for such a force by means of stress 
in an intervening medium on the plan adopted 
for electric and magnetic forces . . . We 
must suppose that there is a pressure in the 
direction of the lines of force combined with 
a tension in all directions at right angles to 
the lines of force. Such a stress would mo 
doubt account for the observed effects of 
gravitation.” The existence of an ether 
which is rarefied by dense bodies is therefore | 
one of the hypotheses put forward to explain 
gravitation, but I do not know that this in- 
volves two ethers. Mr. Beckford no doubt 
knows that the question of the ether is one 
of the points in the Einstein controversy. 

H. P. Holis. 


ARISTILLUS AND ERATOSTHENES. 

' [63.]—I thank Mr. W. Goodacre (letter 
48) for his reply to my letter, and for the 
details he has kindly furnished of Prof. W. 
H. Pickering’s observations. Great as is 
the work which photography bhas accom- 
plished in lunar research, it by no means 
eliminates nor supersedes visual work. 
Where 
.“* score. 

A lunar photograph must of necessity Le 
a combination of phases—from the fact of the 
continued change of aspect due to the ever- 
varying angle of illumination. The higher 
the magnification in the photograph, the 
oe the exposure, and the greater num- 
o 

otograph. Now the eye can see, in a 
eee, observation, each. phase sepa- 
rately, which the camera has to combine. Mr. 
Goodacre’s remark that Prof. Pickering has 
carried on his investigations for more than 
twenty years is significant of the amount of 
work attached to the investigation; but 
“many hands make light work.” What 
could be better than for, say, the B.A.A. 
to take up the matter, and to distribute 
among the members of their Lunar Section 
the - various formations in question, each 
observer to take a formation to work at, 
through lunation after lunation, until) he 


knows it like, say, his own road, and can 
detect. at once any abnormal appearance ł 


I think it would “ pay” in the long run, an 
that we should really get to know some 
thing about the ‘‘ deadness’’ or otherwise of 
our satellite. E l i 

I thank him very much for his kind offe 
to lend me Prof. Pickering’s ‘‘ rints,’”( 
and shall be very glad to avail myself of 
hie offer. T. WC ` 


THE ORIGIN OF EARTHQUAKES. 

{64.J—In the earlier stages of the Earth's 
history, the velocity of rotation so far 
exceeded the present speed that parts of 
the Earth’s substance were being continually 


O n awe o g? ° 


photography fails the eye can stil 


phases combined in the resultant - 
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hurled into space, and some believe that the 
tangential force so far overcame that of 
cohesion between the molecules that a huge 
-chunk of the Earth’s substance left the area 
mow representing the Pacific Ocean and 
formed the Moon. In any case, we must 
admit that, at that time, the equatorial 
` ‘diameter was considerably extended, and 
` greater than it has ever been since, and 
that, at that time, the Earth’s material 
possessed but little weight at the surface, and 
Was minus weight at the moment of being 
thrown off at a tangent. 


With a gradual decrease in the velocity of 
rotation an increase of cohesive force would 
arise between the molecules ;/the Earth’s sub- 
stances would cease to be hurled into space, 
their weight would increase, and the solidi- 
fying crust would tend to “settle down.” 
But the crast will never quite ‘‘ settle 
down” until the Earth stops rotating, 
because, however weak the tangential force 
may become, it will always exert an outward 
“< pull ”?” upon the crust. 


` The gradual increase of weight in the 
rocks of the crust through the diminution 
of tangential force postulates a continuous 
etate of unstable equilibrium due to the 
different strains and pressures created within 
their masses. ~- It is conceivable, therefore, 
that a sudden fracture within might, if on 
sufficiently large scale, produce all the 
usual effects associated with an earthquake 
shock. Should there be anything in my 
theory we should find the greatest number 
of earthquakes occurring in equatorial re- 


gions—and we do. 
C. Carus-Wilson. 


A PRETTY ASTRONOMICAL 
_ ¢ SPECTACLE. , 

[65.J—On the evening of January 31, 
albout six o’clock, the Moon, four days old, 
‘with the earth-shine, and the brighter ring 
bordering the latter, looked inviting, so I got 
The 4in. Grubb equatorial refractor on it, 
amd was’ rewarded by a beautiful spectacle, 
“using a power of about 50. The N. cusp of the 

' Moon at. its extremity was of the utmost 
possible degree of fineness, and a little be- 
‘yond the point of its disappearance a lunar 


mountain, reflecting the Sun’s light, looked | 


vary like a star of about 6 or 7 magnitude. 

Just N. of the lunar limb was e real star, and 

this, with the mountain, formed what looked 

like a pretty fairly bright double star, the 
two points of light being well separated. 
- When first seen the star (A) was almost 
vertically below the mountain (D); then the 

Moon’s ‘motion caused A to swing rapidly 

round D in a change of position-angle and 

distance which would have astonished a 

regular observer of double stars. Star ‘A suc- 

wessively occupied positions B and C, upwards 
and to left of its position wien first seen, 

thus sweeping through 90° from n. towards p. 
_ in a quarter of an hour or less, and con- 
tinuing afterwards still further to increase 
the P.A. as well as the distance, D being re- 
garded as the primary of the “pair.” The 
points A, B, C on the apparent track of the 
star A (relatively, of course, to the Moon) 
were ona line, which was parallel toa tangent 
line to the lunar limb at about the nearest 
point. 

“When first seen the star was not far off the 
ashen grey or dark limb, and I thought it 
micht be occulted, but soon saw this was not 

ing to be. On reference to the “N.A.” 
fhe star must have been 13 Piscinm, 6.4 m., 
not to be occulted at Greenwich (p. 477). 
My position from Ordnance Survey map is— 


Long., 1° 53 13” W.=7 m. Ws. W. of 
Greenwich, 

Lat., 50° 49’ 27” N. 

This was one of the neatest observations I 
tave made for a long time. The fine crescent 
- Moon, the ashen grey earth-shine, ahd the 
bright star, rather a warm tint, about 50” or 
more away from the limb, presented a beauti- 
ful picture. 

I was so engrossed with it that, although I 
put tne Slade micrometer eyepiece on, I 
omitted to take any notes of precise times or 
distances. It was interesting, however, to 
see that while the star remained steady on a 


r 
. 0 


parallel of declination the motion of the Moon 
was enormously rapid. 

l E. E. Markwick (Col.). 
Fhe Knowle, West Moors, Dorset, Feb. 5. 


“PRRATUM—JUPTTER—NEBULA— 
VENUS. | 


[66.])—In my last letter (51), par. 4, 
occurs the following:—‘‘On an average 
night the reflector usually excels; om a 
superfine night, the refractor.” The words 
“refractor?” and ‘‘reflector’’ should, of 
course, be interchanged here. 

In a recent number (which I have mis- 
laid) a correspondent remarks on the appa- 
rent earliness of the transit of Sat. III. of 
Jupiter on January 4. I had not accurate 
time.on that morning, but am decidedly 
under: the impression that both ingress and 
egress happened a few minutes before pre- 
dicted time. The shadow of ILL. was noted 
as very large, diffuse, and dull on this occa- 
sion, ` possibly due to atmospheric disturb- 
ance. 

A rough observation of mine of last. Sep- 
tember or October (mot dated) records a 
star of mag. 11.5, three minutes of arc pre- 
ceding the nucleus of the Andromeda 
Nebula. I presume this was the star near 
the nucleus: given as variable in the text- 
books. S 

I have observed Venus on seven occasions 
since October last, and drawn carefully the 
shading of thə disc. Usually there are 
darkish shades across it in a direction 
S.W.-N.E., very indefinite. On October 30 
the shading was in the shape of a cross, 
N.-S. and E.-W., but only a 2-inch was 
used. On January 4 three faint patches 
were visible, in the form of an equilateral 
triangle, one S. and two N., with 64-inch, 
but their exact form could not be made out. 
All the markings have been excessively 
faint. Venus will soon be in a far better 
position for observation than it has ‘been 
recently, however, and I hope the full disc 
will render it possible to follow for a con- 
siderable time any markings which may be 


seen. | 
Oxford. J. H. J. 


THE GREAT NEBULA IN ORION. 


[67.]—The present time of the year affords 
many specially favourable opportunities to 
observers of the Great Nebula in Orion, and 
I feel sure that readers of the “E.M.” 
possessed of telescopes could do valuable 
visual, if not also photographic, work on this 
magnificent celestial object. 

There is, for instance, the remarkable row 
of three stars, catalogued by Bond as 
Nos. 685, 708, and 741, to the near south- 
east of the trapezium, in magnitudes respec- 
tively 8.3, 9.6, and 10 (Bond). These three 
stars have been depicted by some observers, 
who have drawn the nebula at the eyepiece 
of their telescopes as possessing south- 
directed appendages, resembling comet-tails. 
This feature is embodied, for instance, in a 
drawing by Professor D’ Arrest, made in 1872, 
with a 10}-in. refractor, and also some of 
Bond’s drawings faintly indicate it, whereas 
the great majority of drawings, made with 
much larger telescopes, refractors, and re- 
flectors, fail to show it. Some modern photo- 
graphs indicate these appendages to be an 
objective reality, whereas others again do 
not show it, and the interesting question 
arises whether they are possibly subject to 
periodic fluctuations in brightness. In Prof. 
Ritchey’s photograph, taken of the central 

rtion of the Nebula in September, 1909 
R.A.S. slide, (No. 221), the three luminous 
tails can be seen distinctly, and even better 
in a very recent photograph taken (also at 
Mt. (Wilson) with the Hooker 100-in. mirror 
telescope. f 

A remarkable feature of these appendages 
is that they aro directed parallel to each 
other, and all three of fairly equal bright- 
ness. What can they be? In the case of a 
comet, we are inclined to attribute the for- 
mation of its tail to the comet’s immersion in 
the regions of the Sun’s exterior, where re- 
pulsive action of light is at work, but it 
would appear somewhat hazardous to suggest 
a similar origin to the luminous appendages 


sky, and the observations of the future 


of these three stars. Have any of your 
numefous contributors seen the phenomenon? 
and what aro their views? 

Or are we witnessing a process rather the ' 


| reverse of that attributed to the formation 


of comets’ tails—in -other words, a drawing’ 
into the etellar (solar) bodies of nebular 
matter from without, but how, then, does 1t 
come about that only one direction seems 
to have effect and that all three stars con- 
cerned draw-in on the same side? Nor do 
the three appendages appear to radiate from 
one common centre, but appear distinctiy 
parallel. I feel sure the subject is full of 
interest for the observer as well as for the 
physicist. Albert Alfred Buss. 


THE GREAT NEBULA IN 
ANDROMEDA. 


(68.]—In a recent. article on ‘‘ The ‘Speed 
of Andromeda’’ the writer refers to Mr. V. 
M. Slipher’s spectroscopic work, and re- 
marks: “He (Slipher) obtains what Dr. A. 
C. D. Crommelin justly calls the startling 
result that the Nebula is approaching us at 
the rate of 186 miles (297 kilometres) a 
second.” The writer concludes the article 
as follows:—‘‘The Andromeda Nebula 1s 
absent from: the catalogue of Hipparchus, 
though it ought to have been visible then 
to the naked eye. Can it be that its ap- 
proach in two thousand years has increased 


its visibility?” Now, in the ‘‘ Observer's 
Handbook ” for 1922 we find :— 
“N.G.C. 224 = M. 31, ete, etc., Nebula 


receding at 204 miles per sec. ; spectrum of 
solar type.” Pk 

Will Mr. Hollis kindly say whether the 
Nebula is approaching or receding’ _. 


“ IRISH NOTES. — 

[69.J—It is now a long time since these 
notes appeared in your esteemed journal. 
Trying and d ate times have passed. The 
shadow of death has twice visited my home, 
and two of the dearest to me have gone for 
ever. Ireland has seen cruel times, but the 
dawn of better days seems to be at hand. The 
long, black night, I hope, is passed for ever. 
It was utterly impossible to make any 
astronomical observations during the past 
two years. To go out at night you put your 
life in the utmost peril, while the curfew regu- 
lations put night observations out of the 
question. Day or night, inside or outside, 

our life was always in danger. People did not 

now the second they would fall with a 
bullet through them. However, the. dark 
clouds are nearly gone, giving place to a yar 
wi 
again be carried out as in the days gone by. 

There is nothing of very much importance 
to report since the year began. A fair 
number of Quadrantid meteors were seen on 
January 2-3. Many fine ones were seen. ' 
Owing to cloudy weather Mercury was not 
located until the evening of January 27. The 
planet was bright and easily visible low near 
the W.S.W. horizon. A brilliant auroral glow 
from W. to N.E. and a curious whitish glow 


‘all over the sky was visible on the night of 


January 29. The next night streaky masses 
of auroral clouds, with a centre on the N.E. 
horizon, were visible. At the same time 
there was auroral activity in due N. 
Limerick. Rigel. 


METEOR NOTES. 


[70.]—The Quadrantids were avell observed 
during the first few days of January, and 
several other radiants were active. Persistent 
bad weather followed until the Moon pre- 
vented meteor observations. 

Congratulations to Mr. Denning on his 
seeing such a fine fireball in sunshine at 
3.55 p.m. on Feb. 7. I hope we shall obtain 
other records of .this interesting sight. 

Mr. J. P. M. Prentice has got out for me 
some meteor notes on coming events. which 
will be a useful reminder to observers. They 
are as follows :— 

February to May. 

Feb.—From now onwards two important 
radiants come into the morning sky, and re- 
quire-full investigation. These are 268° + 50° 
(y Draconids) and 300° + 20° (Sagittide). 


’ 


` 


Feb. 26.—A large number of meteors re- 
corded on the evening of this ‘date. i9 1921 
by Prentice, 36 in three hours. There was no 
particular radiant active. , | 

_ March ` 1-2.—A period of fireballs, accord- 
ing’to Denning. A brilliant fireball. from a 
radiant in Leo was seen on March 2, 1921. . 

March 29-31.—A period of special activity 
during 1921, the hourly rate at times exceed- 
‘ing 14.: Chief radiants 192° + 31° (Coma 
Ber) 221° + 32° (p Bodtids), but the activity 
was not confined to these two radiants. 
_March-April.—From the end of, March to 
the beginning of April there may be some 


= meteors in the early evenings from a radiant 


aht to confirm this. © © ©, 


A 


v 


a 


a 


at 60° — 11° in Eridanus, low on the Western 
horizon. In 1921 there were two accordances 
from this point, on March 26 and April 10. 
April 1-5.—A shower from a southern 
radiant near A Libre 232° — 22° was dis- 


covered. by Prentice in 1921, and itis import- 


April_—A- number of interesting southern 


radiants are now active—Librids, Virginids, 


etc. Scorpiid fireballs may be ‘seen. 
_ April 16-26.—Lyrid: shower. Has ‘it a 
moving radiant? Meteors should’ be more 
plentiful than usual, and many accordances 
ought to be obtained. os : 
May 1-7.—Aquarid shower before dawn. 
May.—The radiants active this month have 
not been’ satisfactorily examined for a long. 
time, and it is important to do so this year. 


Green screen. . 


' š . .t 


oo The Moon. 


roe . March. April, © May. 
first Quarter ...... 60. 5 ona 4 
:Cull Moon ......... I3 ...... 1l- a... AL 
Last Quarter ...... 20° ...... 19 ..,... 18. 
New Moon .......... 28.-...... 27 1... 26 
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It will be a great help if observers will 
send in their records promptly at the end of 
each month, or more often, either to Mr. 
Denning or to,me.` Also I should be glad to 
hear from anyone who intends to do regular 
watches. < A. Grace Cook 
' (Director, B.A:A. Meteor Section). 
The Grove, Stowmarket. nor 


ASTRONOMICAL. 
' [71.]—Mr. Hollis’s fist. of astronomical 


_ societies in this country is too long ‘by one. 


The Astronomical Society of Wales, once so 
vigorous:a body, is moribund, despite an ex- 
cellent balance at the bankers.. to 
Meanwhile the only régular observers in 
Wales that I know of are some half ‘dozen 


in number, and they are all contributors to. 


the EnerisH MECHANIC, an interesting and 
‘suggestive circumstance. Re personal 
equation where telescopes are concerned, I 
may tell my friend Mr, Burnerd that one of 
the observers I mentioned was a very able 
‘and experienced ‘telescopist in his day and an 
indefatigable worker in several of the ob-. 


serving sections >f the British Astronomiret appearance of the satellite, 


hy 


~ >- ENGLISH MECHANI 


E a 


Association. Familianity with an instrument. 


is, after all, a great thing. ` 
‘Cardiff, sfeb. 11. | 


Arthur: Mee. 
THE PERSONAL FACTOR IN 
=- OBSERVATION. ` 


hg 


_ [72.]—Mr.' Mee (letter 37) touches on the 


most umportant point ‘of personal, efficiency 
in observation. It is the man at the eye- 
end of a good instrument that counts. Un- 
fortunately, efficient observers have been 
always rare and usually unpopular: Even in 
America the efficient observer has his occa- 
‘sional trials, as whea the door of the Chicago 
Observatory, containing an 18-in. refractor, 
was locked against Burnham for making the 
‘Instrument too famous shortly after he had 
obtained access to it! Although we are not 
prone to imagine ourselves as even approxi- 
mately equal as regards strength, running, 


and jumping capacity, etc.,-we do flatter our- 


selvés that our powers of observation and 
vision are „probably. fairly equal.. Things 
being as they are, the question arises whether 
the owners of largë instruments should in- 
variably accede to any und every request to 
observe through them, and consequently per- 


‘haps expose ‘heir really fine telescopes to dis- 


paraging criticism at ths hands of incom- 


petent irresponsible persons. The matter is- 


‘a difficult one to decide,. but it is better to 
incur some risk of the kind than to with- 


kS 


o 


h \ i wy B ` 
‘Green screen and Crookes B glass. , 


'hold every possible help to those genuinely 

in neəd of guidance. E | 

.- On several evenings this month good views 

of lunar detail were obtained with the full 

aperture of the, 124-in., the early evening of 

the 7th inst. proving especially steady. 
Ealing. | “ A. A. ©. Eliot Merlin. . 


PERSONAL ELEMENT IN OBSERVA- 
| TION—A FINE SUNSPOT.: 

[T3.]—I was very pleased to see. Mr. Mee’s 
letter (37) re the personal elément in astro- 
nomical observation, because I have felt my- 
self under a cloud since I made the statement 
that I had seen the ring of Saturn in the 
shape of a pencil of light, on each side of 
the planet on Sunday morning at six o’clock, 
November 14, 1920, with my 3-inch refractor. 
Not long ago I questioned the possessor of a 
fine 44-inch refractor if he could see the 


movements of those clouds of light which 


sometimes bridge over the umbra of a sun- 
spot. He told me that he could see them 
—but mot moving. 
speaks of as the personal element in observa- 
tion. Further, I think that the occultations 
of Jupiter’s satellités are a good and efficient 
test for this personal element. Let two 
observers at the same time, with equal instru- 
ments, watch one of these occultations, and 
you will find they differ with regard to dis- 
Occultations) ot 
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| on Wednesday evening,’ 


This is what. Mr. Mee 


` 
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stars by the Moon is no test. One occurred. 
February 1, 6.25, 
when the Moon looked like a ring on @ lady’s 
finger. Instantly ‘the star disappears; there 
is no lingering of the object to test the eye. 
At noon to-day I witnessed a fine sunspot, 
one of the most interesting objects I have 
seen. Never before have I seen such great. 


disturbance surrounding one of the largest. . 
.On one side of the spot the clouds of. light 


rolled over the umbra like the waves ‘beating 
the seashore, while at the opposite end of 
the umbra bridges of light were seen reach- 
ing from one side of the spot to. the other, 
threatening its annihilation.” At one period 
the whole of the umbra was covered up from 
. View in clouds of light, only to reap 


again in such a ‘“‘ questionable shape’? that. 


it set me guessing how to draw it. | 
i ’ =- C. ı Best. 
Shelton Road, York, Feb. 9. : 


CROOKES GLASS IN MICROSCOPY. 
- [74.]—I was much interested in letter 41, 
because about a year ago I decided to try 


Crookes glass to soften ‘the glare when using 
an arc-light' for photomicrography. 


While doing so. the thought occurred to 
me that it might prove useful for another 
purpose—namely, to cut out the ultra-violet 
light during exposure of the plate. ? 

To test it I took three photographs of. 


C ; 
Crookes B 


4 


only. 


Navicula Lyra at a magnification of 100C 
under identical conditions, except that I 
changed the screen and varied the. exposures- 
accordingly. The first photograph (A) was. 
taken with Wratten B green screen, the next 
marked B was taken with the same Wratten 


screen and Crookes B glass; for the third — 


(C) I used Crookes B only. With regard to- 
the. results, (C) seems better than (A), while 


'(B) appears to be much better than either 


of the others. | : 
I enclose prints of all. I have been asked 
whether I used an apochromat for (B), but 
I did not. I used a 1-10 dry achromatic 
objective and an Abbe, which ʻis not even 


‘achromatic. Messrs. Beck were good enough 


to lend ane the Crookes glass for the experi- 


me with a 2-in. square. 
The cost is quite moderate. 


ments, and I afterwards. got them to supply’ 


Cy A. N. 


2 oN 


SUMMER TIME. 


[75.]—< am sure most readers must have 
enjoyed Mr, Godden’s racy: letter on the 
above subject. I was particularly stauck 
by the appropriato shape (“lyre ”’) suggested 
as an attachment for clocks. 
paint, “‘ Summer Time add one hour”. on the- 
glass cover. of my watch. I did this in 1916 
after\ inadvertently telling a small boy the 


+“ 


‘ 
e ae tes à 


My way is to 


ee 
ow gs i 
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correct time of day and receiving his wrath 
and that of his companions in procrastination. 
I was hoping that some answer would be 
given to my original query. The opinions 
of people in various walks of life are in- 
structive, but we are so far no nearer the 
why and wherefore of the peculiar method 
adopted. Perhaps some legal or other 
erudite correspondent can oblige, otherwise 
one will be inclined to conclude that no 
reasonable explanation can be offered. | 
There is no use getting heated over the 
matter. No doubt Summer Time affects 
different people in varied ways, some ad- 
versely, others beneficially, but as a reader 
of a scientific paper I ask a paii question 
and expect a plain answ«. y the news- 
papers it appoori that the Home Secretary is 
- already rus 
_ Apart from the mysterious method of con- 
ducting this ‘Summer Timo,” there is also 
open to the principle of the act as it 
ects men personally than what one would 
suppose. As a guide for the analysis of 
classes objecting, I am willing to start a 
register of (a) names and address, with trade 
or calling, if posteards stating such are sent 
- to address below, and (b) also from readers 
against the method who are not necessarily 
oppe to the principle. This material can 
subsequently be handed over to any society 


formed for the purpose of opposition to the | with mild 


Summer Timo Act. : 
T. M. F.:Tamblyn- Watts. 
late Lt. R.A.F., A.M.LE.E. 

Helwan, Sandown Avenue, Westcliff-on-Sea. 


SUMMER TIME IN FRANCE. 

[76. |—The French Senate recently accepted 
almost unanimously a repealing statute of 
“Summer Time.” It remains to be seen 
what the deputies will do. Agriculture, of 
course, is the head and front of the opposi- 
tion movement, and the constitution of the 
Senate makes it the natural supporter of 
rural interests. |The Education Committee 
ot the Chamber is against the Senate’s Bill 
and in favour of the existing law. Players 
ot all games, of course, are also in favour, 
and “ L’Auto ’’—the Parisian paper that was 
recently endeavouring to oust English sport- 
ing terms in favour of French ones—has 
organised a monster manifesto in favour of 
Summer Time. At the moment it is, I hope, 
less of an‘ argument than Frenchmen may 
think. Our own permanent Summer Time 
Bill was only introduced for the first time 
last week, and unless that Bill becomes law 
there will be no putting forward of the clock 
this spring. us hope so. 

Brighton. Leonard Foster. 


EINSTEIN’S THEORY. 

[77.]—In my letter of January 14. which 
vou published on p. 29 of vour issue of Febru- 
‘ary 5, I find two signs of equation (1) were 
wiven a8—, whereas they should be+, thus: 
K- mm f 1+ 
t 


2 dv 8 fd \2 

ea + = (i) tif. (1) 
z T. J. J. See. 

Naval Observatony. Mare Island, 
California, Jan. 24. 


INSOMNIA. 


: (78.J—I notice in your last issue a mote in 

Answers to Correspondents” about in- 
somnia. I have for many years been liable 
to this distressing condition, due in the first 
Instance to an accident, followed by a 
nervous breakdown. I have taken the best 
advice obtainable, and I believe in most in- 
stances the remedy is simple and effectual. 
I have not the least doubt that in nine cases 
out of ten the ailment is due to indigestion, 
perhaps only slight, but sufficient to produce 
Insomnia. ‘The remedy I have found best is 
a iair amount of healthy exercise, avoidance 
of foods liable to upset the liver, smoking to 
ibe very limited, especially towards evening— 
better none at all—retiring fairly early—10 
to 10.50—and to take two five-grain soda 
mint tablets just before getting into bed. 
If in, say, two hours sleep is not obtained, 
have some of these tablets by the bedside, 
and take two more. If sleep is not then 
obtained, above all things do not worry; lie 
as comfortable as possible, and feel that if 


ung through the Act for this year. | 
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eventually. I have found lying Lalf on the 
left side and half on the back assist. I have 
never found any of the formula, counting 
sheep, etc., etc., of the slightest use. Avoid 
drugs, excent under strict medical advice. 
Insomnia. 


ED K a 


REPLIES TO QUERIES. 


seinen deme a Aad 
{400.}—-HARD WOODS FOR TURNING.— 


can endorse Mr. Hines’ remarks to a consider- 
abla extent. Where’ time and. labour are not 
stinted, one can often get, at any rate, some 
satisfaction from thé wog. Much, however, 


o some 
: 2 „ I should say that’ all these 
hard woods are liable to crack and split, or un- 
suspected es and cracks become more 
obvious. I have not found it a speciality of 
coous, which, as I have said, is preferable in 
working to lignum vitæ (which is far more 
grindstone-like on the tools) as well as having 
a better grain. It deserves second place to 
African black, though not its compcer except 
for size. H. E. D. 
- [8. -SILVER STEEL.—If it will not 
harden, querist has probably been done down 
; itd steel. It is stated that silver steel 
should not be quenched on a rising tempera- 
ture, with what truth I do not know. Till 
lately I have not appreciated the technique ; 
latterly I have ‘followed it. Querist may note 
that Adams is selling off a lob of Government 
silver steel. That I had hardens pence y 


' [23.J-ORNAMENTAL LATHE.—Whilst, no 
works mi 


be done with the 
think that it would 


doubt, some mighit 
24-in. watchmakers’ lathe, I 
not be very satisfactory 

factors. From lightness it would probably be 
very liable to vibration, and the height of 
centres would interfere with the use of getting 
centre heights for eccentric, universal, etc., cut- 
ting frames. These would have to be very 
small and specially made at a price, unless the 
slide-rest would allow being carved away. A 
friend used to do quite a lot of nice work on a 
small Pittler, but he out down the length of 
stem of the outting-frames to about 3 in. I 
hold that the screw-cutting type of lathe is far 
the beat for ornamental work. It presents many 
facilities which are absent from the so-called 
ornamental lathes. Its main disadvantage is 
the accumulation of wood-chips on the ways, 
and this is readily avoided by a few pieces of 
paper and celluloid guards on the leading-screw. 
I take it that eccentric chucks, dome chucks, 
ete., would not be feasible on so small a lathe. 
If “Decus” can haunt Stevens’ auctions, he 
may pick up something, especially in the way 
of cutting-+frames, chucks, ete. With a 44-. or 
better, 5-in. screweutter in reasonable condi- 
tion, he will be able to do much merelt with 
the addition of, say, a universal cutting-frame 
and a drill-spindle. If he has a 5-in., he will 


I be able to adapt most of the ornamental chucks 


to it. He will also be able, to do spiral and 
reciprocator work without the expense of the 
special spiral arrangements of the ornamental 
inthe. Accuracy to 1-1000th-in. is not so need- 
ful with wood and ivory as with metal: 


[24.] — TURNING ALUMINIUM, — Un- 
alloyed aluminium will not be likely to give 
satisfaction except in the doubtful joy of coin- 
mg new swear-words! Use an alloy such as 
duralumin or magnalium: these machine well 
with tools suitable for brass; they may be 
turned dry. but a drop of paraffin oil will help 
a bit for finishing. Get the finish with fine 
sharp tools, and avoid any polishing except 
with whiting on a woollen pad. H. E. D. 


(27.J—INVENTOR OF STEEL PENS.—The 
dates I have seen given are comparatively 
recent, but in the instructions on budding fruit 
trees (“A Treatise of Fruit Trees, ete., by 
R. A. Austen, Qxford. 2nd Ed.. 1657) we read: 
“Then with a quill the one half out away, or a 
pen of steele (made thin for the purpose, like 
one-half of a goose quill), . . ..” which 
dhows that some sort of a steel pen must have 
been in use in the seventeenth ccm 


[29.] — AIR COMPRESSOR — AIR-LIFT 
PUMP.—To D. J. Smitb.—I have taken the 
liberty of altering the ‘title of this query, as 
the original did not give any indication of what 
ib relates to—the lifting of water by compressed 


sleep ‘s not obtained to-night it will come| air. Now, to lift water by compressed Gir,|(the 


~ 


- 


m many limiting} of carbon dioxide in the steam. 


all things considered, and 


53 


lift pipe has to be submerged to a depth nearly 
equal to the lift, and as in this case the lift 2s. 
35 it., the total length of lift-pipe (vertically). 
would be about 70 ft. . The air-pressure would: 
have to be about 30 lb. per 


gallons per minute. Therefore. x = 
15 h.p., so your engine should do it. As the 
air-pressure is low, & single-stage compressor 
should do the job, and these, if well made, are 
very efficient. You must be careful to submerge 


the lift-pipe the given distance below the lowest 


level reached by the water, or you will not 
get successful working. David J. Smith. — 


{30.J—STEAM-+PIPE CORROSION. — Con-- 
densed steam is really distilled water, and this ` 
isa very excellent ‘‘solvent’ of steel and 
wrought iron. Whatever you put in the boiler 
in solution will stop there; it does not come 
over with the steam. Do you not know how 
fresh water is distilled from salt water? Lime,. 
soda, etc., may be useful in the boilers as disin- 
crustants, according to the composition of the- 
feed water, but the steam given off will not be 
affected, and if the pipes do not drain well, and . 
condensed steam lays in them for long periods, 
holes will be eaten through them. The soft, 
malleable iron fittings and wrought-iron steam 
pipe are especially affected, and one steam main, 
a 4 in.. where steam is only on about two days. 
a week, has holes eaten through it in about 
three or four years regularly. Dips. where 
wrong om cae ay avec ee first, the- 
drain-pipe thread being eaten ri away. 

ki Ta David J. Smith. 

[30. -STEAM-PIPE CORROSION.—As you 
may have noticed in the ‘Scientific Notes 
column of “Ours” for February 10, corro- 
sion was traced in one case to the presence 

Bites 
our low-pressure boilers, I should think it 1s 
Fok likely due to air derived from the boiler- 
feed water. This is not uncommonly a cause o 
boiler corrosion, especially in gases where the 
feed-water is unusually pure. I know of one case 
of corrosion of tubes in high-pressure water- 
tube boilers which was considered to ‘be due to 
the presence of formic acid in the steans the 
acid being formed by the decomposition of car- 
bonates in the feed water. i A.G. N. 


:[31. MOVING AIR.—For stationary work. 
the centrifugal fan is the best and most efficient. 
for modérate pressures. 
The “best fan ” varies according to the various. 
makers’ ideas, and it would be as well for you 
to write the various makers for their catalogues. 
and take your choice. Output. power, eto., 13 
all given in the catalogues. A 4-ft. fan running 
at 500 revolutions would give about 35,000 cubie 
feet of air per minute and take 12 h.p. at 1 im. - 
water gauge. David J. Smith. 


[32.1] — CLEANING ACCUMULATOR 
PLATES.—Accumulator plates if badly sul- 
phated are seldom worth treatment. and usually 
ure beyond it. If not very bad vou might try 
emptying acid out of cell and refilling it with a 
10 per cent. solution of sodium sulphate. Give 
a long charge at about half normal rate. When 
finished pour off the sodium sulphate solution. 
and refill with fresh acid. Re-charge at normal 
rate for usual time. I find a thin-bladed knife 
as good ds anything for opening the joints of 
celluloid cases. Used with care no damage to 
case should result. The cases can be re-sealed 
with cement made by dissolving scraps of cellu- 
loid in amyl acetate or acetone. å. G. N. 

(33.I—ELECTRIC LAMPS.—Two dozen 110- 
volt 30-watt lamps consume 720 watts. The 
same number of 60-watt lamps will consume 
1,440 watts. The current flow is arrived at by 


720 P 
dividing watts by supply voltage— tio = 6°54 


say. 64 amperes. If. than, with a consumption 
af 720 watte there is a flow of 65 amperes, iŭ 
follows that 1.440 watts at the same voltage will 
show double that amount of current. The watts 
consumed are clearly stated, and an increase in 
amperage ia only to be expected. The fact that 
the filament glows in a gas-filed bulb makes no 
difference. except as regards candle-power, 
which latter must not be confused with watt- 
eansupmption. It is rot correct to assume that 
the rise in amperage is caused by a short in the 
dynamo. Did such a short exist, the ammeter 
would not have indicated it: certamly not by 
showing an increase in the external aa 


[33.1-ELECTRIC LAMPS.—The f-watt 
lamps -take (double (the current of the -wat 
lamps, as the ammeter shows. A gas-filled lamp 


oh. The con-'- 
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consumes 4 watt per candle-power, while- the 
es over one watt per 


vacuum-type lamp take 
candle. ‘the 30-watt lamps are probably 25 
‘candle-power, and the 60-watt lamps give 120 


candles, For a given current consumption the 
| eden: lamp gives more than twice as much 


light as the vacuum lamp. This is what your 
expert meant to convey. The dynamo short 
has nothing to do with the question. M. D. 
{33. --ELECTRIC LAMPS.—The difference 
between 30-watt vacuum and 60-watt gas-filled 


lamps for 100 volts is that the 60-watt lamps will 
take about double the current of the 30-watt 


lamps and should give about four times the 
light. The mistake has perhaps 

_ confusing ¢candle-power with watts consumed. 
A lamp of a given watt consumption will take 
the same ourrent whether of gas-filled or 
vacuum type, but the gas-filled lamp should give 
about one candle-power for half a watt con- 
eumed, while a vacuum lamp of the metallic fila- 
ment type gives a candle-power for from one to 
one and a-half watts. G.N 


[38.] — TRIMMING DOWN | PAPER 
BOARD.—I£ you mean tó cut this with a pen- 
knife, then it will be a tough job. For this 


iby pattern-makers, and called a Fox’s trimmer, 
would do you work if the sheets are not too 

big. A bookbinder’s ‘plough’ would also do 

Jc i uld be held in a press. 
This is not a dear instrument, and consists of a 
single keen blade of V shape carried in a wood 
frame, the knife being fed fonward by turning 
@ screwed handle at each stroke. There is no 
meed to treat the blocks; in fact, treatment 
would probably spoil them for many purposes, I 

ve used a Stanley plane on compressed paper, 
and it works quite well.. David J. Smith. 

[42.--OLIVER.—There.- have been several 
requests in the “E.M.” recently for details of 
olivers, 
are shack just now, probably one of them ma 
be able to find time to send sketches, ete., = 
wi sketches a description would be useless. 
I can send up an illustration, but this would be 
of little help to you David J. Smith. 

_ [4.}- DIMINISHING _VALVE.—You wil 
purchase a reliable reducing valve as cheaply, 
or cheaper, than you can make one. There are 
several satisfactory. makes on the market, one of 
which is advertised occasionally in the “ E.M.” 

` Another valve, the “ Auld,” I have found to be 
very satisfactory when used at pressures such 
@S you mention. A. G. N. 

(43.}—DIMINISHING VALVE.—Reducing 
valves to give an absolutely uniform pressure 
on the reduced side, with varying pressures on 
the high side, are mot easily come by, and it 
would certainly not pay you to make one. I 
have. had very good results from the Foster 


valve made by Baileys, of Salford (see advertise- thin 


ment in “ E.M.”), and also from Auld’s. These 
valves can be got for less than what it would cost 
you to make the wood patterns only. There is 
one vital precaution you must observe, no 
matter what make or tyr 
‘you fit. On the reduced side of valve tit a 
safety valve. Many disastrous explosions have 
_ ocourred through lack of this precaution, the re- 
ducing vatve failing and passing the full boiler 
pressure of, say, 100 Ib. or more into a boiling 
tank or kier safe only for 20.or 30 lb. I once 
looked into one of these explosions. The valve 
had undoubtedly “ hung up,” as the tank on 
the reduced side had been blown to atoms, vet 
ns shel an mna E vong order 

terwarde. Probably the s plo- 
sion had freed it. ? Sai 


David J. Smith. 
[44.|.—BRASS VALVE BALLS FOR 


ENGINE PUMPS.—Nowadays no one would 
think of turning these un. as bronze pump balls 
can be got from the makers of steel ball bear- 
ings which are true to the 1/10,000th of an inch. 
and a gross could. be purchased for the cost of 
turning up one in the lathe, which would not be 
strictly accurate when finished. Years ago I 
have bad to turn these up, also cast iron 
governor balls up to 8 or 10 in. diameter. For 
pump balls two ‘tails’? were cast on the ball, 
by which it was mounted between centres. It 
was first roughed out with a point tool, and 
then followed up with a radius tool just above 
the ball size. The tails were then cut off with 
a hacksaw, and the ball mounted in a boxwood 
chuck and fimished by very light skims with a 
tool fimshed to the exact radius of the ball. The 
larger balls were finished between centres if for 
governors. as they generally had a hole through 
them. and were mounted on a mandrel. With 
these the pivot of the top slide of rest was pui 
direct under centre of ball.’ the root set to 
radius. and swept round bv hand by a long 
Yever bolted to the tool-post. 
David J. Smith. 


been “made af 


shall be greatly obliged if 
me whether it is probable that the accumulators 
can be recharged by any means, or repaired. 
‘| The plates (?) inside the 
to have more whitish deposit on them than 
when they were in use. Otherwise they appear 


As, unfortunately, the users of these 
attached to the metal part. 


type of reducing valve! 


QUERIES. 


(45.J—ACCUMULATORS.—I have two accu- 
id cases, portable type, both 
4 volt, 40 amp.-hour. When new, about two and 
a-half years ago, they were im regular use for 
lighting a small lamp for about five ga 

or 


mulators, 


being re-charged weekly at a garage. 
about eighteen months they were not required, 


and were put away; but before doing so, act- 
ing on advice. I let them “run down” through 

, emptied out acid, washed out, and re- 
Occasionally the water 
was emptied out, and they were refilled. On 


a 
filled with clean water. 


one occasion all the water had evaporated. 


When sent to be recharged they were returned 
weeks with a note saying that every 
endeavour had been made to recharge them 


after 


without success, and that they were useless. 


Some friends advise me that they are worthless, 
but one såys that they can, he believes, be re- 
ging 
in such cases, and. that if they cannot be re- 
have new plates (?) fitted. I 
anyone can‘ advise 


charged; that there is some trick in rechar 
ed th 


ey can 


much the same as when new.—M. 


Be CEAHINTING GLASS TO METAL. 
—We 


and 


ance. (2) Not dissolyable in water, alcohol. 


acetone, etc., so that when the glass part comes 
in contact with these various solutions it will 


not become detached from the metal mount. (3) 


The cement must be strong, in order to keep 


these glass parts, which gre ar heavy, firmly 
an any 
oblige?—Bausch and Lomb Optical Co., Ltd., 
37 and 38, Hatton Garden, E.C. 
[47.J—IMAGE OF FLAT IN REFLECTOR. 
—v\ 


in a low or moderate power eyepiece. on a New- 


tonian reflector of 84” dìameter, six bright rays 


may be seen radiating symmetrically from the 
In a way, they add to the beauty 
of the view, giving the star the conventional 
_aspect. often adopted by artists, and possibly 


star’s image. 


also the form seen by people with astigmatism. 
A lady seeing the nomenon r 
question which I could not satisfactorily answer. 
It is .presumed the “rays” are co 


the flat. If so. why are six rays seen; and why 
are they bright, seeing they must stop out small 
in lamine of 


from the star? I would 


heads.—E. E. M. 


[48.}—SURFACE TENSION AND HYDRO- 


METERS.—How does the surface tension of a 
liquid affect the reading of a hydrometer im- 
mersed in it? On a set of N.P.L. certificates 
which I once saw were words to the effect that 
‘““these instruments were calibrated in mixtures 


of alcohol ‘and water of appropriate sp.g., and 


the corrections giyen only apply to such mix- 
tures.” If such an instrument were used in 
petrol or benzol, what would be likely to be the 
magnitude of the error caused ?—Standard. 


[49.J—BLACK NICKELLING SOLUTION. 
—My object is to get a -black nickelling solu- 
tion from the following two solutions of a 


formula I have:—(1) 12 ounces of double nickel. 


and ammonium dissolved in‘1 gallon water at 
176°, then add 3 ounces of sulpho-cyanide and 
2 ounces of carbonate of copper. .(2) 2 ounces 


of white powdered arsenic dissolved in suf- G 


ficient water and carbonate of ammonia, and 
add sufficient of No. 2 solution to No, 1 to ob- 
tain a velvet black deposit; if insufficient is 
added a grey deposit is obtained. The density 
is 64 Beaume, and voltage used $ to 1. I find 
it impossible to dissolve the carbonate of cop- 
ver in No, 1 solution, and when adding No. 2 

lutin precinitation takes place because the 
first is a slightly acid solution and the second is 
an alkali. Is the formula wrong. If so, would 
anyone adjust it for me?—J. Gosling. | 


(50.]J—MICROSCOPICAL.—Can any reader 


tell me of any ponds in or round London where 
the various forms of rotifers (especially meli- 
certa ringens). hydra. and bell-animaleule, etc.. 
can be found, and how early in the year it 
will be feasible te search for them?—F. Potter. 

[51.—ELECTRIC PHONOGRAPH.—I have 
an Edison Class ‘‘ M” electric phonograph, not 


d 


P 


accumulators appear 


have an enquiry for a cement for 
cementing glass parts to metal mounts, etc., 
which should have the following charac- 
teristics :—(1) White or transparent in appear- 


er 


Vhen observing a bright star such as Vega 


tly put a 


in 


some way with thé three thin steel supports of 


rays coming down the tube 
d like to know the 
“ optics ” of this. Diffraction is suspected, as at 
times I see the rays broken up into separate 


running as it should, slow to start, np: Sepa 
of speed being chief faults. I append di 
showing connections of governor and motor. 
I do not know if same are correct, and should 
be glad of advice on this point. Part of trouble 
is ‘with battery not having been fully ; 
Cutting out the governor, the motor runs 
freely enough, also governor is quite free in 
bearings. Top brush of governor rather wom. 
This machine used to run very well some time 
ago,-and since being cleaned thoroughly has 
not given satisfaction. I shall be glad of any 
hints, ás I am not sure of connections (governor 
and motor).—Electric. 
52.—QUOTATION.—Could you kindly give 
‘as the author of these lines—“ Time bears 
for youth a muflled bell and hides his face in 
flowers,” and also the origin of the expression, 
“as happy as a sand boy ”?—R. J.C. S. `. 


(53. }-ELECTRO-CHEMICAL WRITING.— 


I wish to mark a paper by means of an electric 


current, voltage 2 to 5. A paper p 
by soaking in potassium iodide serves the pur- 
pose, but in order that electrolysis may take 
place it is necessary that the paper be damp, 
with the result. that the marking. runs, as 
writing with ink on blotting-paper. Also, 
unless the paper is freshly prepared, the mark. 
ing does not take place. I wish the line — 
drawn to be sharp, and that the paper may 
be kept in stock. Will someone please advise? 
—Scribe. i | 

Rad pera ARGING ACCUMULATORS. 
—How can bichromate cells be used to re- 
charge accumulators? How many and what 
size cells would be required to recharge a 
4-volt 100 amp-hour accumulator? How long 
would it take for a suitable cell or cells to re- 
charge above accumulator?—R. Y. Holmes. | 

[55.}-ASTRONOMICAL.—To Mr. H. P. 
Hollis —Would Mr, Hollis please inform me 
what is the latest and most-accepted theory 
about Nubecula Major and Nubecula Minor? 
(1) Are they within our Stellar System or 


|not? (2) What is the proper motion of these 


clouds? (3) Which theory of the spiral 
nebule, as being within or without our 
system, is the more favoured—Dr. Shapley’s 
or Heber Curtis’s? We often read in some 
of the older text-books that the Solar System 
is near the centre of our Stellar System. 
(4) Will Mr. Hollis say if this still holds, 
or is it just another instance of the self- 
sufficiency of us poor mortals? To us in the 
Southern. Hemisphere that part of the Milky 
Way from Sirius to the Southern ; and 
continuing on, appears very much more bril- 
liant than the Milky Way from Sirius-in the 
other direction. (5) Will Mr. Hollis say 
whether this is taken to denote the Solar System 
being nearer this mere brilliant part of the 
Milky Way and therefore disproving the theory 
of our being near the centre, or is there any 
other explanation’—New Zealander. 


[56. -PERMANENT MAGNET DYNAMO. 
—Can any reader advise best gauge wire to 
wind a 12-slot drum armature, laminated por- 
tion 13 in. diameter by 19 in. long, to get an 
output of 54 volts at 2$ amps. (if possible)? 
Magnet leg section is 13 in. by $ m., made 


from» highest-grade tungsten magnet steel. 


Also give 
Repairer, 
[57.}-GRAVITATION.—Will_Mr. Hollis say 
if the force of gravitation acts instantly, irre- . 
spective of distance, or does it require time, 
like light, and how is the matter ascertained?— 
R. P. 


approximate speed.— Magneto 


[58.}-TAR ON STONE.—Some time ago. a 
quantity of ordinary gas tar was upset on a 
York stone cap to a wall-pillar. The tar has 
evidently penetrated into the stone a little way 
and causes much disfigurement. How can fÍ 
eradicate the tar, or, failing that, channe its 
color so as to render it inconspicuous ?—Edward 

win. 


[59.—PARSEC.—Since the parsec is the dis- 
tance at which a radius of the Earth’s orbit 
would subtend an angle of 1” of aro to the 
observer—no doubt for want of a little elemen- 
tary trigonometry—I am puzzled to nnderstand 
why this radius, being a straight line, should 
not be regarded as the chord of the arc of angle | 
of 60° and the number of seconds in this angle 
used as a multiplier instead of the number of 
seconds in @ radian. Would be glad if ‘one of 
your readers could grasp my difficulty and 
kindly elucidate.—L. Bentley. 


[60..—-CUTTING THREADS IN LATHE.— 
Will some reader kindly describe an arrange- 
ment that appeared about forty years ago in 
the “ E.M..” also dimensions of same? It was 
a copying process by means (if I remember 
right) of threads fixed on a spindle of head- 


poppet conveying motion to a sliding shaft at 


Fes. 17, 1922. 
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back of lathe, thence to an arm whose end 
rested near the piece between centres to be 
threaded, and’which carried a chaser. It was 
well illustrated at the time (when we were sub- 
scribing to the ‘ Lifeboat,’ I think), and I 
should much like to make one like it to fit my 
lathe.— Victory. 


(61. —HERB SMOKING MIXTURES.—I 
am very much interested in obtaining a tobacco 
which 1s perfectly harmless and is still reason- 
ably pleasant to smoke. I have recently pur- 

ed some herb smoking mixture, which is 
not unpleasant to smoke, and I fancy that after 
a while one would get to like it as well as 
ordinary tobacco. The point about which I am 
anxious to have an opinion is as to whether the 
mixture is harmless or not. Can some readers 
who have had experience of these herbal mix- 
tures give me their opinion? There seems no 
reason why a mixture of this sort should be 
harmful, but. knowing the bad effects of 
ordinary tobacco, one does not want to give it 
up only to have something worse.—Nicotine. 


[62.} -SHOP MIRRQRS.—I_ have two 
bevelled sheets of plate glass, 6 ft. by 3 ft., 
which I want to silver for shop mirrors. Could 
any reader tell me of a process other than the 
process for telescope mirrors by which I could 
do this in my own home?—E. L. 


+» ee-—<_____- 
ANSWERS TO CORRESPONDENTS. 


The following are the initials, etc., of letters to 
kand up to Tuesday, 3 p.m., February 14, and 
unacknowledged elsewhere :— 


D. W. HORNER—Maesteg—J. R. Pearce—T. W. F.— 
EP a P. S.—R. M. D.—Nolens Volens— 


CLINKO.— Yes. 

F. H. G.—Thanks, no. 

L. S. D.—Try a little camphorated sweet oil. 

cra es The original patent expired years ago. 


STEAM CYLINDER —Boring out would certainly be 
cheaper and safer. 


PaGan.—The death of either or both the attesting 
withesses will not affect the validity of the will, 


EOREKA.+rHave you! We should not be surprised to 
on aes it was by becoming your own grand- 
father! ` 


S. R. B.—Dip the end of your drill in a mixture of 
turpentine and petroleum oil, and it will go 
through glass or any other hard substance as 
quickly again. 

ODDFELLOW.—We know of no “wash” that will 

, Testore the polish on granite. Soap and water 
will clean it, but re-polishing in the usual way, 
which is Jaborious, is the only course. 


J. Hitt.—It will make no difference which wheel is 
used for the driver only. If you intend changing 
you must notice that the mortice-wheel is cogged 
so that the wheel is driven on the shouider side 
of the cog. 


PAPER-HANGER.—Ordinary painter's varnish will do, 
except when silver or light shades of gold are 
used. Then use gold size, dusting the powder on 
when the size is tacky, and brusahing off any 
superfluity with a handful of cotton woor. 


BALAPRB.—There is nothing better than Leroy’s com- 
position. Its natural colour is not at all un- 
sightly, but it can be painted, grained, or var- 
nished, and made to look ag well as mahogany, 
marble, or any other decorative adjuncts. 


WwW. J. 8.—Scores of: devices for drawing elliptic 

, curves are given in our past volumes. One of the 
simplest, especially to readers not overblessed with 
instruments, was illuetrated and described by Mr. 
‘Richard Inwards on p. 91 of our issue of March 3, 
1905. 


H. D. §.—The best way is to set the purlins square 
from the back of the rafters. When a purlin is 
set upright a portion of the rafter must be cut 
away, which weakens the rafter and throws extra 
vons on tho purlin, consequently weakening the 
toof. ; 


. TURNER'S CEMENT.—Take Burgundy pitch, 2 Tbs.; 

w wax, 2 0z$.; and Pra osethet ‘The a 

kin, and stir in 2 Ibs. of Spanish white. - 

pokin mix, and pour out on to a cold slab, and 

roll it into sticks. Another, but, to our thinking, 

less good, is: Black resin, į Tb.; and yellow wax, 

l oz. Melt and well mix, and pour out into a tin 
canister, > 


Reergr.—When you get your barm from the brewer 
paint it in successive coats on a clean, smooth 
board till about half an inch thick. Then let it 
dry slowly in a slow oven, and before it is quite 
dry—that is, when tho top is still slightly damp— 
sprinkle a thin layer of salt over it. When quite 
dry take it off the board and keep it in air-tight 
tins. This method extracts the water.better than 
pressing. oe 


C. B. A.—You can, of course, connect together, in 
serie, or intensity fashion, as many different sorts 
of batteries as you like, and they wih work. But 
if you connect cells of greativ differing internal 
resistancea you will have much lose by local action. 
If cells of different forces are coupled together 


for “ quantity ” there will be much waste and 
trouble, because the stronger will send part of the 
current back through the weaker, and there may 
be less electricity sent into the main circuit than 
if the weaker battery were altogether absent. 


—> 2 0e-<—_—_—_. 


USEFUL AND SCIENTIFIC NOTES 


Wicks.—According to a recent application 
for British patent, not yet granted, Mr. J. 
Feeney, 6, Hope Street, Lodi, New Jersey, 
U.S.A. has revised a process for treat 
lamp wicks to render ‘them smokeless an 
more durable. It consists of immersing the 
wicks in a solution of lime water having a 
specific gravity of 1.100, and then boiling the 
wicks and the solution for three hours or un- 
til the solution has a specific gravity of 
1.150. 2 


Setting Black Diamonds for Turning 
Down Emery Wheels.—A novel method for 
setting a black diamond in the end of a metal 
shaft for use in turning down emery wheels 
is described in the ‘‘ Michigan Technic.” The 
old process had ‘been similar ‘to that used 
in filling teeth, the diamond simply being 
set in the end of a short piece of steel about 


an inch long and five-sixteenths of an inch in 


diameter. The new idea requires a length of 
copper wire attached to the diamond, which 
is fhen set in a small mould the size of the 
finished shaft. An alloy of aluminium and 
lead is then heated and poured into the 
mould upon the stone and around the wire. 
The resulting tool is said to be much more 
durable and efficient, because the diamond is 
held in place solidly and permanently. 


Classification of Tractors.—Sir Henry 
Maybury’s committee, which has had under 
consideration for many months a large variety 
of subjects affecting m ical transport, has 
at last terminated its labours, and the report 
may be ected in the near future. It is 
a bulky volume, dealing with questions such 
as the weight of motor cars, speed limits, 
the left-hand drive, classification and con- 
struction of vehicles, and even the carriage 
of passengers on motor bicycles. The some- 
what anomalous position of agricultural 
tractors is dealt with at some length, the 
committee having at last found a suitable 
definition for this type of engine which will 
enable it to be classified satisfactorily. Up 
to the present the only divisions in which it 
was possible to put agricultural tractors were 
heavy and light locomotives, or heavy and 
light motors cars, and the tractor obviously 
belongs to neither of these classes. 


A Young Nylghau.—The Zoological 
Society's littie herd of six Nylghau was in- 
creased ¿ast Sunday morning by the birth of 
a calf, which, within an hour of putting in 
its appearance in the world, was up on its 
legs, following its mother, albeit with totter- 
ing steps. It is a bad timə of the year for 
the calf of a tropical antelope to be horn 
in England; but little one holds out the 

mise of making a good fight for existence 


.Its mother produced twins in July of last 


year, and the healthy condition of these 
shows that they come of a hardy stock. The 
Nylghau, meaning ‘‘ blue cow,” is much the 
largest and thandsomest of the few antelopes 
that live in India; and is related to the eland 
and kudu of Africa. The bull is blackish- 
grey, and has a pair of short horns, whereas 
the cow is fawn-coloured and harmless. 


Combined Wall Oalendar and  Ther- 
mometer.—Amid the many calendars we have 
received this year, we must unhesitatingly 
award the palm to that sent us by Messrs. 
Rosser and Russell, Ltd., the well-known 
central heating .engineers of 37, Duke street, 
London, W.1, and 21, Aire Street, Leeds. 
To the front of a representation of a radiator 
is affixed a real and very elegant little ther- 
mometer, thus enabling the inmates of the 
room in which the calendar hangs to check 
the caprices of this freakish climate of ours 
and keep up a desirably level ature 
continuously. We should add that the calen- 
dar is effectively rendered in black and white, 
is neither too obtrusively an advertisement 
nor too large. The novelty is really a happy 
thought. and. we trust, will stil] further 
familiarise many clients with the undoubted 
merits of the svstem of this old-established 
but up-to-date firm.—‘ Building News.” 


` 


TERMS OF SUBSCRIPTION. 


PAYABLE IN ADVANOB. 


€s. 104. for Three Months, 7s. 7d. for Six Months, 
and 15s. 3d. for Twelve, Months, post free to aay 
part of the United Kingdom. For the United: 
States, 178. or 4dol. 150. gold; to France or: 
Belgium, 17s.. or 23f. 80c.; to India, New Zealand, the 
Oape, the West Indies, Nova Scotia, Natal, or any part 
of the Australian Colonies, 17s. Monthly parts oan be 
sent at subscribers’ option. Mr. Edward Pennock, 6609, 
Woodland Avenue. Philadelphia, P., U.S.A., will receive 
rabsoriptions for the United States at 4dol. 150., pay-- 
eble in advance, for direct tranesmiasion from this office.. 
The subscription rates to Canada are:—Weekly num-- 
bers: Ia months, 17s., equal 4dol. 160.: 6 months, 
8s. 6d., equal. Qdol. 70. Monthly parts: 19 months: 
las. 6d., equal Sdol. 580 Payable in advance. 


A limited number of the following bound volumes are- 
atill in stock, price 7s., post free Ss. in the U.K. or- 
6s. 4d. abroad:—Vols. LX.. LXVI.. LXXII. LXXIV.. 
LXXV.. LXXVI.. LXXVII.. LXXVIII.. LXXX., LXXXI.. 
LXXXII. LXXXIII. LXXXIV. LXXXV., OII. OVI., 
OVII.. OVIII., OIX.. OX.. CXI. OXII.. and OXI. 

All the other bound volumes are out of print. Sub- 
soribers would do well to order volumes as soon ao: 
possible after the publication of each half-yearly volume: | 
in January and July, as only a limited number are: 
bound up, and these soon run out of print. Most of’ 
our issues can be had singly through any bookseller or- 
newsagent, or from the office, price 8d., or post fres: 
fd. loth cases for binding Tus ENGLISE MscHaNzo.. 
price Ss.. post free 8s. 9d. 


ADVERTISEMENT CHARGES. 


_ The charge for Advertisements in the columns headed 
For Exchange, for Sale, Wanted, Addresses, 
Situations. 


fe ONB SHILLING for the first SIXTEEN WORDS and 

64. for every succeeding Eight Worde—which must be 

srepaid. Ng advertisement will de inserted for less tham» 
ONB SHILLING. 


>n addresa is included as part o° the Advertisement. 
and charged for. No Displayed Advertisements can appear 
tn above columns. 


ORDINARY ADVERTISEMENTS (NOT DISPLAYED). 
: . a a. 


Thirty words .. a se ve oy oe 26 
Every Additional Eight Words oe - O 6 


. Front Page, Five Shillings for the first 40 words; after: 
warde, 64. per line. Displayed Advertisements on Pront 
Page, 10s. 6d. per inch. Paragraph Advertisements, One / 
Shilling per line. No Front Page or Paragraph Adver: 
Qsement inserted for less than Five Shillings. 

Bates for Displayed Advertisements on application te- 
the Publisher. 

All Advertisements must be prepaid, and in cases where 
the amount sent exceeds One Shilling, the Publisher 
would be grateful if a P.O. could be sont, and not stamps. 
stamps, however—preferably halfpenny stampe—may be 
sent where {t is inconvenient to obtain P.O.'s. ` 

Advertisements must reach the Office by 
3 p.m. on Tuesday to seoure insertion in the 
following Friday's number. 


All Cheques and Post Office Orders to be made payable 
to THB STRAND NEWSPAPER COMPANY, LIMITED, and al? 
sommunications respecting Advertisements ehould be éis- 
tinotly addressed to i 

THE PUBLISHER, 
THB ” BNGLISH MECHANIO,” 
EFFINGHAM HOUSE, ARUNDEL STREBT, 


ETEAND. LONDON. W.O; 
4 A f 
a_a 


For Exchange. 


The Reputation Pirm 


thing Optical. Write or call.—Broap ST, CLAR 
AND CO., 63, Farringdon Road, Eo ee 


Clarkson's, 338, High Holborn. Second-hand 
Optical Mart. Make, Buy, Sell, Exchange First-class 
Optical Instruments. 


Exchange or Buy Any- 


For Sale. 


Reflecting Telescopes, Mirrors, Silvered by new 
method. More light and durability —G. CALVER, 
Manse, Walpole, Halesworth. 


Baker’s January Second-hand List contains 
over 2,500 Optical, Scientific, and Photographic 
{nstruments.—244, High Holborn, London. 


64-Page Book about Herbs and How to Use 
Them, 2d. Send for one.—TRIMNELL, The Herbalist, 
144, Richmond Road. Cardiff. 


Milling Attachments, with Vices for Lathes.— 
THE WHEELER MANUPACTURING CO, LTD., Trench Cross- 
ing, Wellington, Salop. . 


Yonised Tablets cure rheumatism, neuritis, 
neuralgia, ğeurasthenia, cout, prevent glandular en- . 
largemente,.indutation of the arteries. 
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Leitz Darkground Illuminator for fixing 
a to microscope stage, complete, in case, £3 108., 
‘@ as brand new. 
Set Drawing Instruments, best make, 6-in. 
compass, and all parts, needle-point and double- 
va knee joints, or. 5-in. dividers, with hairspring 
E fine adjustment, ink springbow, drawing pen, 
rg all complete in leather pocket-case, as new, 
$ £3 28. 6d. 
S Crouch Binocular Microscope, inclinable 
€ stand, rack coarse and screw fine focussing, 
rack interocular adjustment, revolving and 
centring stage, pair eyepleces, objectives 2-in., 
1-in., and 2-in., and case, £11 5s.; in fine con- 
dition. 
3 “}-pl. Folding Pocket Double-extension 
iE CAMERA, rack focussing, rising and falling front, 
“@ hooded focussing screen, Steinheil Unofocal 
i anastigmat //4.5, in Compur shutter, speeded 
f from 1 sec. to 1/250 and time, 3 slides and F.P. 
,@ adapter and case, £7 78., a bargain. 
b 5 x 4 Model I. Klimax Folding Pocket 
¿E CAMERA, rack and pinion focussing, rack raising 
/@ front, leather. bellows, reversible yiew-finder, 
hooded focussing screen, swing back, Aldis Uno 
„g anastigmat lens f/7.7, Lukos III. speeded 
‘E shutter 1 sec. to 1/100th and time, 8 slides, film- 
g pack adapter and case, £3 17s. 6d., in fine con- 
ig dition. ia 
Collins Microscope, inclinable, slip tube 
coarse and micrometer screw fine focussing, 
moving stage by rack and pinion, eyepiece, 2-in. 
and l-in. objective, £3 18s. 6d. 
$ Carl Zeiss Prism Binoculars, 8 x 24 Turact 
‘E and case, £8 5s.: 6 x 30 Silvamar and case, 
: £10 108s.; 8 x 30 Deltrentis and case, £14; 
‘$ 6 x 30 Marine Glass and case, £8 8%; 8x 
} Delturisem, screw-focussing and case, £13 10s. ; 
‘H 8 x 24 Delturis and case, £12 lbs.; 13 x 50 
i Dodekar and case, £21; 12 x 50 Artilleric, 
‘$ £15 163.; 18 x 50 Monocular and case, €13. All 
¿E in new condition and guaranteed perfect. 
i 6x Monocular and case, 50s.; 12x Hen- 
soldt Monocular and case, £3 15s.; 18 x 50 mm. 
o.g. Zeiss Monocular and case, £18. 
_ King 6-draw Telescope, 1}-in. o.g., 168. 9d.; 
Ruberyall 2-draw Telescope, 1i-in. 0.g., 275. 6d. ; 
3-draw Pocket Telescope, 1f-in. 0.g., 248. 6d.; 
Cigar-size Telescope, 1-draw, 6s. 


Ten t 
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*Phone, 
CITY 6981. 
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Vertical Illuminator for Microscope, 
fitted iris diaphragm and condensing lens, com- 
plete in cuse, £8 108. 

Beginner’s Microscope, inclinable, rack and 
pinion: focussing eyepiece and 3-in. triple power 
objective, £1 28. 6d. 

‘}-pl. Popular Pressman Reflex Camera, 
rack focussing, full-size finder, deep focussing 
hood, rising front, focal-plane shutter, adjust- 
able speeds to 1/1,000 sec. and time, Velos f/4.5 
anastigmat, iris, 6 slides, and leather case, £13. 
A bargain. 

Prismatic Compass, Mark VIIJ., floating 
dial, in good order, 27s. 6d. 


WE CAN SAVE YOU 
AT LEAST 50%. 


GET OUR PRICE 
BEFORE PURCHASING. 


Pr. Mother-o’-pearl Opera Glasses, screw 
focussing, and case, 12s. 6d. 

Powerful Reading Glasses, circular, am 
diameter, 12s. 6d.; 33-in. dia., 7s. 6d.; 3}-in. dia., 
5s. 3d.; 2-in. dia., 48.; 12-in. dia., 28. 9d., post 
free. 

Negretti & Zambra Telescope, 3-draw 
oxidised tubes, body covered brown leather, 
23-in. 0.g., in fine condition, £6 2s. 6d. 

i-pl. Lizar’s Dayspool Roll Teak-body 
CAMERA, Suitable for tropics, focussing, rising 
front, Aldis anastigmat lens, //6, Unicum 
shutter, adjustable speeds, 1 to 1/100 sec. and 
time, for daylight loading roll Alms, £6. 


90-94, FLEET STREET, E.C.4. 


Negrotti 


& Zambra Society of Arts 
MICROSCOPP, inclinable stand, rack coarse and 


micrometer screw fine focussing, eyepiece, 
camera lucida, objectives l-in. and 3-in., com- 
plete in mahogany case, £8 1%s. 6d. 

Microscope, on solid horseshoe foot, inclin- 
able to any angle, rack coarse and micrometer 
screw fine focussing, draw-tube, dustproof triple 
nosepiece, eyepieces No. 2, 3, and 4, objectives 
2 and 3, complete in case, £12 17s. 6d. 

}-pl. Ensign Roll-fllm Pocket Camera, 

focussing adjustment. reversible . view-finder, 
Ensign anastigmat lens f/6, Ensign simplex 
speeded time and inst. shutter, ip new condi- 
tion, £5. : \ 
' Microscope, on horseshoe foot, inclinable, | 
rack coarse and side screw tine focussing, dust- 
roof triple nosepiece. focussing substage dy 
large milled headscrew, Abbe condenser and 
iris, revolving and centring stage by two large 
screws, 3 eyepieces 2, 3. and 4, objectives g-in., 
3-in., and 1/12-in., oil imm., N.Ap. 1,30, com- 
plete in case, £18. . 

Pr. Powerful 20-mile Range Field Glasses, 
screw focussing, morocco covered, and black 
enamelled finish, sunshade, no case, 15s. 

4-draw Salex Telescope, morocco-covéered 
body, enamelled tubes. 1ł-in. og., complete 
sling, caps, and strap, £3 17s. 6d., as new. 

Transit Theodolite, by Sprenger, covered 
horizontal scale and vernier, vertical scale and 
2 verniers, microscopes Of reading in both hori- 
zontal and vertical, all divisions on silver, two 
4-in. -levels, one on horizontal bed and other on 
telescope, one large central level, telescope with 
rack focussing, spider lines in eyepiece, 3 
levelling screws, each with clamping adjustment, 
levelling plate, plummet, stand, and pine tra- 
velling case, £22 103.; in new condition. 

3-pl. Double-extension Camera, rack -and 
pinion focussing, swinging front, swing and 
reversing back, R.R. lens, {/8, 3 double book- 
form slides and case, 47s. 6d. 

Pr. 16x Prism Binoculars, central screw 
and eyeplece focussing. bending bar, 35 mm. O.£. 
and leather case, £7 5s. A bargain. 

4-draw Telescope, brass tubes, 2-in. 0.g., sun- 
one morocco-covered body, complete slings, 

‘3 15s. 


` 


WIRES: ‘FILMS, 
FLEET, LONDON.” 


Ionised Tablets increase functional activity, 
physical fitness, power of concentration, immunity 
from disease. 


- Yonisead Tablets are natural remedies free from 
«secondary action.. 3s. 6d., 6s. 6d., 128, 6d.—LABORA- 
TORY, 62, Newport Street, Bolton. 


Telescopes, equatorial adjustments, silvering. 
figuring mirrors, 2nd ed., cloth, 8vo., 5a, 6d.—BANES8, 
‘62, Newport Street, Bolton. 


Microscopes, Accessories, and Splendia 
Stipes for Sale—CLaRKS AND Pigs, 28, Thavies Inn 
‘Holborn Circus, E.0.1. 


Books! Technical, Scientific, all subjects 
1,000,000 in stock. Second-hand and new; lowest 
zptices; approval. Catalogue 401 free.— Below. 


Books Bought. Best prices given.—Foy.as, 
121-125, Charing Oross Road, Lond on. 


Miorogcopes, Objectives, Eyepieces, Magn). 
fiers, Dissecting Apparatus, all Accessories, Tele- 
~scopes, Refractors and Reflectors, Diagonal Planes, 
erory ening ‘Optical Cash or easy payments. Low 

re aep Bros., 68, Graham Road, Hackney, 

ndon, À 


Armstrong Acocumulators—Electnical speciali- 
“ties. Genuine goods. Catalogue 6d, Saves pounds. 
—No rubbish at ARMSTRONGS, Manufacturere, Twick- 
-enham. 


4s. Earns £3 Weekly.—Sjde-line, sells iteelf. 
Sample, ls. (refunded).—GLEAVES, 11/67, Mawbey 
' Street, London, S.W.8. 


Mineral Specimens, British and Forelgn, all 
-kinds and prices. Send stamp for free catalogue.— 
Address below. 


Geological Specimens, Rocks and Fossils, all 
prices.—RIcHARDS’ SHOW Rooms, 48, Sydney Street, 
Fulham Road, London. 


FPree.—Pocket Rubber Stamp of your name and 
address; also particulars of moneymaking spare- 
“time work.—Agency Dept., RicHrorD’s, Snow Hill, 
ondon f 

“The Microscope,” n simple handbook by Con- 
rad Beck, price 28. 6d.. post free 2s. 10d. Sufficiently 
-elementary for the bed are with valuable ipforma- 
tion for the expert.—R. and J. BECK, 68, Cornhill, 
London. 

Start Profitable Mail Order SBusiness.— 
‘Instructions, Money-making Propositions, Trade 
Journals, 6d.—NICHOLLS, 1, Gascoyne Street, Man- 
vhester. 

A Petrol Lighter for 6da.! Flints, 6d. doz., 
3s. 6d. gross. Post free, with list. Money returned 
if unsatisfied.—TAYLOR, 251. Mill Lane, St, Helens. 


Rupture.—Pallants famous appliances are the 
premier rupture supports of the world and the most 
successful ever designed. Supplied to and worn 
by Royalty and ‘hundreds of naval and military 
ollicers. Established over 50 years. Illustrated pam- 
phlet free.—RUPTURE INSTITUTE, LTD., 3, Defoe Road, 
Tooting Broadway, London, S.W. 


Typewriter, Corona, as new, latest model, com- 
pact nortable machine in carrying case, £10, or 
nearest offer.—GIBSON, 232, Duke Street, Barrow-in- 
Furness. 


Microscopo, Hartnack, 2 eyepieces, 3 objectives, 
plane and concave mirrors.—Address as above. 


Microscopic Slides, no list, good assortment, 
4s. 6d. doz.: also quantity Mounting Material and 
AccessOries.— Address as above. 


Microscopic and Scientific Books. List on ap- 
plication with stamped addressed envelope.— Address 
as above, | 


Microscope Slides, highest quality, from 50 for 
£1 to 3s. Gd. each; 24-page list free.—Below. 


Curiosity.—Gas mantle after burning. Structure 
of fibres perfectly reproduced in thoria. Slide 1s. 1d., 
posted.— Below. 


Radium Slide, perpetually and brilliantly secin- 
tillating, wonderful and fascinating, 2s. 9d.—GRAY, 
40, Grange Road, Lewes. 


Astronomical,—4-in. Premier Refractor, £30; 
3-in. Equatorially mounted, £16; Browning Star 
Spectroscope, 45s.; Sun Diagonal, 35s.; Peck Star 
Atlas, 16s. Write for other telescope bargains. 
Highest. testimonials. Best terms offered. Prompt 
attention.—Below, 


Microscope Bargains—]-12th Parkes Qil-immer- 

sion Objective, £3 103.3; $, 283.; }. 208.; y 20s.; 
Double Nogepiece, 88.: Polariscope, 30s.; Abbe Con- 
denser and iris, 276.—MACKEIT, Manufacturing Opti- 
cian, Tunbridge Wells. ee 


Telescopes.—6}-in. Reficctor, £27 10s. Try one and 
see results. You would never use a refractor. Images 
like ice, dead true mirror and flat. Will pass 
National Phys. Lab. tests.—IRVING. 


Telescopes.— Any style, stands, standard eyepieces, 
lës. Gd. and 14s. 6d. Finest made.—IRVING, 135, High 
Street, Teddington. 


Work Two Hours Daily at Home (copyright). 
Several pounds weekly easily earned. No agencies or 
canvissing. Permanent employment, suitable for all. 
—Apply for printed particulars by sealed letter, en- 
closing penny stamped addressed envelope, ALBERT 
FEATHEP, (E.M. Department), White Abbey Road, 
Bradford, Yorkshire. 


Second-hand Browning 2-Prism Laboratory 
BEERS OnE zy 10s.: High-power D.V. Solar‘ Spec- 
troscope for Telescope, £10; 3}-in. Beck Equ 
Telescope, £37 10s.—Below. ne oe 


Microscopes.—_Handsome Ross Binocular, £18 10s.; 
Watson's " Praxis ” Outfit, £17; Collins’ Petralogical 
Binocular, £18 103.; Swift Student’s Histologic al 
sad £10; fine Table Polariscope, by Ladd, £7 10s.— 

elow. 


Objectives.—Beck 3-in., 20s.; Browning j-in., 


18s. 6d.; ¢-in., 353, Zeiss apochromats, 24 m,m.. 
£7; 12 m/m., £7; 6 m'm., £9.— BROWNING, 37, South- 


ampton Street, Strand, W.C.2. j 
W. Watson and Sons, Ltd., offer the following 
onr pana Microscopes, both in very fine condi- 
on :— 


Watson’s Junior Metallurgical Microscope, 
coarse and lever fine adjustmients, rack adjustment 
for fucussing stage, complete with two eyepieces, g-in. 
and 3-in. parachromatic objectives corrected for 
‘metallurgy, disc pattern vertical illuminator, maho- 
gany case, Scop stand condenser, £25 10s. i 


Watson's “Van Heurck” Microscope, with 
special stage, having glass surface and universal 
object-carrier, concentric rotation and centring 
ecrews, compound substage with rackwork rotation, 
tackwork and plain draw-tubes, double n jece, 
B and D capped eyepieces, 1}-in., 3-in, and }-in. 
objectives, Abbe illuminator completely mounted for 
substage, large-sized polariser and analyser, stand 
condenser, complete in case, £85. ‘ 


Catalogues of New and Second-hand Instru- 
MENTS sent pratt on request.—3138, High Holborn, 
London, W.C.1. , 4 


Watson's Weekly Bargain :— 


Very Pine Mahogany Cabinet, to hold 1,062 
objects, in 28 drawers, each drawer having thre 
rows for 13 specimens, deep drawers for apparatus. 
each drawer has a numbered knob and pair of 
tablets for indicating contents of drawer, glass front, 
lock and key, massive brass handle, £14. l 


313, High Holborn, London, W.C.1. 


100 Armatures for Disposal, from 3-in. and up- 
wards, 80 and 100 volts; also a large quantity of 
motors of similar voltage.—-Apply to HUGHES, 
BOLCKOW, AND Co., LtD.,’Battleship Wharf, Blyth. 


3-in. Observer „Telescope, by W. Watson and 
Sons, with best quality object glass, star finder. 
rackwork focussing, rackwork steadying rod, bright 
brass throughout. 1 day eveplece, 8 astronomical eye- 
pieces with dark glass heads, complete in case, 
£22 108.—W. WATSON, AND SONS, LTD., 313, High Hol- 
born, London, —-W.¢.1. 
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ASTRONOMICAL NOTES FOR 
MARCH, 1922. 


The Sun. 


At Greenwich Mean Noon. 


! 


Greenwich. race | Deolina- | Sidereal 
ba sion tion, Time, 
A|: 
a m.6.p.m.jh.M.8&i 59 , n bh. m. 8. 
a| 12 12 36.2 |22 46 38) 7 46 18 S.| 22 34 1.7 
1211 32.7 |23 517) 551 21,, | 2253 44.5 
11/1210 18.1 (23 23 45) 3 54 27 ,, | 23 13 27.3. 
16:12 855.2 |2342 5) 156 22,, | 2333 10.0 
91/12 7 27.0 | 0 02040 210N.) 23 52 52.8 
26,12 5 56.2 .| 018 32|; 2 022,,); 01235.5 
12 4 25.0 | 036 43} 35730,,; 03218.3 


The excess above 12 hours of the time 
in the second column is called the 
Equation of Time, and is the amount to 
be added to the time shown by a sundial 
_ tofind the corresponding time by a clock 

which is keeping local Mean Time. 


8e 9 eee h. 37m- 
28.-.Sun rises as .. 5h. 41m 
séts e: .. Gh. 29m. 


“The Spring Equinox will happen at]. 


11 minutes to 10 o’clock in the morning of 
- March 21, when the Right Ascension of the 
Sun will be Oh. Om., and its Declination 
‘exactly O°. About midday of March 28 
there will be an Annular Eclipse of the Sun, 
visible as a Partial Eclipse at Greenwich. 
“The path of central eclipse begins its course 
‘in Peru, crosses Brazil, and leaves the 
„coast south of Para. It strikes land on the 
Eastern hemisphere on the west coast of 


i . Africa near the mouth of the River Gambia, | 


-where the duration of totality is at its 
maximum about 10 seconds short of 


'8 minutes. It crosses the continent of Africa | Mar 


and ends its course near the north end of 
the Red Sea. The observatory of Helwan is 
about a degree of latitude north of the track 
from which an annular eclipse may be seen. 
The magnitude of the eclipse visible ‘at 
.Greenwich is 0.20, which means that a fifth 
of the Sun’s diameter will be obscured at 
-greatest phase, the eclipsed portion being 
along the lower edge. At Armagh the 
magnitude is 0.10. Times for some places 
‘in the British Isles are as follows :— | 


Eclipse Greatest Eclipse 


begins. phase. ends. Mag. 

h. m. m. hm. 
Armagh.... 126 2 5 244pm. 0.10 
„Dublin .... 132 2 6 249 „ 0.12 
Edinburgh.. 1 32 2 9 244 ,, 0.09 
Greenwich. 119 215 3 8 ,, 0.20 


. The times are all Greenwich Mean. First 
contact at Greenwich will take place ata 
point on the sun’s limb 194° from the North 
Point; last contact at 120° from the North 
Point, measured towards the East in both 
cases. -At the other places mentioned the 
-angles are about 180° and 130° respectively. 


Elements for Determining Positions on 
the Sun. 


Heliographio Position of 


Ae Position Centre of Diso. 


x Angle of 
Mnthb. ig» 
Noon SUPS AXis.] Latitude. | Longitude. 
, o u èe 
1 |214 W] 7 145. 124 51 
“6 | 2254, | 715 „n 58 58 
ll | 2 54,, 7 13 4; 353 5 
16 | 2446n] ? 7» 287 11 
Ql | 25 26,, 6 58 ,, 221 16 
26 | 25 56,, 6 46 ,, 155 21 
26 16,, 6 32 4, 89 23 


The Moon. 


First Quarter ... March 6.. 


Th. 21.6m. p.m. 
Full Moon .... 


llh. 14.4m. a.m, 
Last Quarter .. 20.. 8h. 43.0m. a.m, 
New Moon .... » 28.. lh. 3.4m.p.m, 


The Moon will be in Perigee half an 
hour before midnight of March 12, and in 
Apogee at 8 o’clock in the evening of 
March 25. The distance between the 
centres of the Earth and Moon will be 
about 222,000 and 252,500 miles at these 
times respectively. 

The Greatest Declination of the Moon 
will be 18° 16’ N. in the afternoon of March 
7, and 18° 14’ S. in the early morning of 
the 20th, 


The Mean Longitude of the Moon’s 
Ascending Node will be 190° on March 11. 
+ ci m „| Souths; Longitude 
sig Sal at of Libration | 
9/5 %9 | Green- ' Terminator| (midnight). 
QA AZ! wioh. | at Transit. 
| | | 
| h. m. i 
Days.| pm. | ° © s 
1; 27) 2 481155.6 W. R. 14.5 E.0.7-N. 
6| 77| 6 1.2|73 E. R. 17.9 B.16.3 N. 
11 | 12.7 | 10 44.4 [70.5 E. R, |1.9 E./4.3 N. 
a.m. 
16 | 17.7 | 2 28.1 159.0 W. S. {6.5 W.j4.0 S. 
21l | 22.7 | 6 51.9| 4.0 E. S. |5.8 W./6.7 8. 
26 | 27.7 | 10 38.1 [67.0 E. S. 0.6 H./2.4 8. 
p.m. ae 
31| 3.0| 218.0 |50.0W. R. (6.1 B.|4.4 N. 


The Moon will be in Conjunction with 


S. | Greenwich 
— | Be | Men | ill be 
i AS Time. 
| 
| h. m. a 
Neptune......; 11 | O 30 am.) 4 34 N. 
Saturn .... 14., 95l ,, 3 6,, 
Jupiter ......| I5 |243 ,, |.0 54 ,, 
S- pocus ...' 19.;225 ,, 4 7 8. 
Uranus ...... 26 110 57 ,, 3 21 ,, 
Mercury...... 26 |12 Spm. 4 54 ,, 
Venus... .e.... 29 54 a 0 7N. 


The figures in the last column are 
the distances between the centres of 
the Moon and Planet as they would be 
seen from the centre of the Earth; they 
require, in general, a correction for parallax 
to apply to any particular place on the 
Earth’s surface. The Moon is lowered in 
the sky by parallax by about a degree when 
near the horizon, and by half that amount 
when at altitude 60°. ; 

The Planets. 

The diagram below, which shows the 
movements of the Planets in their orbits 
during March, is similar to those given 


in previous months! The four inner orbits 
are drawn to scale, and to visualise the 
others in due proportion it is to be 
remembered that the mean distances from 


the Sun of the outer planets are: 
Jupiter, 5.2; Saturn, 9.5; Uranus, 19.2; 
and Neptune, 30.1, the mean distance 
of the Earth being taken as unity. 

Saturn is in Opposition on March 25, and 
Jupiter will be in similar configuration éarly 
in April, so that both planets are above the 
horizon during a large part of the night. 
Jupiter rises shortly before 9 o’clock at the | 
beginning of March and before 7 at the end, 
Saturn rising an hour earlier. Saturn’s 
distance at Opposition ranges about 50 
million miles on either side of its mean 
value, its closest approach being ab a 
December Opposition, since the longitude 
of perihelion of Saturn’s orbit is 90°, which 
is the Earth’s heliocentric longitude at the 
winter solstice. The distance is now about 
794 million miles, which is nearly the mean 
value at Opposition. These variations have 
little effect on the brightness of the planct, 
which depends more on the phase of the 
ring system, which is now not very open, 
and the magnitude of the planet during the 
greater part of March is -+ 0.7. Saturn is 
retrograding between y and £$ Virginis, 
Jupiter between Spica and y, and is about 
midway between these two stars at the end 
of the month, and at 10 o'clock Spica, 
Jupiter, and Saturn, with these other stars, 
will be seen approximately in a line slanting 
upwards (nearly vertical) from the E.S.E. 
horizon, The magnitude of Jupiter is now 

- Mars is a Morning Star, rising 
about an hour after midnight throughout 
the month. It is moving direct in the con- 
stellation Scorpius, and passes 5° north of 
Antares on March 6. This planet is becoming 
rapidly brighter, its magnitude changing 
from +- 0.6 to0.0 during the month. Uranus, 
being in conjunction with the Sun on Feb- 
ruary 28, is now not to be observed. Nep- 
tune, retrograding in the constellation 
Cancer, is well placed for observation during 
the evening, and sets in-the early morning, 
its position on March 1 being given by 
R.A. 9h. 5m. 39s., Dec. 16° 46.'5 N., and on 
S g by R.A. 9h. 3m. 20s., Dec. 169 
l ? 


Mercury : i 


| is at Greatest Elongation 27° 32' W. on the 


12th, and is therefore a Morning Star 
throughout the month, but rises less than 
an hour before the Sun. 


o3] Right | Declina- | Souths at | Rises. 
e o| Ascension. tion. Greenwich, | a.m. 
Aas ' 
h. m., |° ! h. m. h. m. 
1 | 21 13.3 |14 34.1 S.110 39.5 a.m.| 5 53 
6 ! 21 23.6 {14 53.5 „110 30.1 ,, | 5 46 
11 | 21 40.6 |14 29.4 ,,|10 27.3 ,, | 5 40 
16122 1.9 |13 25.6 ,,/10 29.0 ,, | 5 35 
21 | 22 26.3 {11 45.4 ,, |10 33.7 ,, | 5 30 
26 | 22 52.9 | 9 31.5 ,; |10 40.5 ,, | 5 26 
31 | 23 21.3 | 6 46.1 , |10 49.2 ,, | 5 20 
Venus 


is technically an Evening Star, since it was in, 
Superior Conjunction in February, and is 
therefore East of the Sun, but it sets within 
an hour after sunset throughout the month. 
Its disc is only slightly less than full, and 
its computed stellar magnitude is — 3.4. 


‘| Right | Declina- | Souths at | Sets. 
> §|Ascension.| tion. | Greenwich.) p.m. 
Ax 
| ' 
{| homie? jh. m. h. m. 
1| 233 7.3 |? 12.1 S112 33.2 pm.| 6 1 
6 | 23 30.4 | 4 43.7 „ 112 36.5 „ | 617 
11 | 23532 | 2 12.1 . |12 39.7 ,, | 633 
16; 015.9 | 0 21.1 N.|12 427 ,„ 6 49 
21 | 038.6 | 2 54.4,, 1245.6 ,,| 7 5 
261 1 1.4 | 5 26.3,, |12 48.7 ,, | 7 21 
31! 124.3 (7 55.2 ,„ |l2 51.8 „ | 737 
| 


— 
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Mars 
@. m. 
b. m. oe b. m. h. m. 
1 | 16 13.8 |20 15.4 S.| 5 40.8 a.m.) 1 27 
6 | 16 23.7 (20 43.2 ,, | 5 3L0 ,, 1 20 
11 | 16 33.2 (21 8.4 „| 520.8 ,, 113 
16 | 16 42.4 (21 31.3 ,, | 5 10.4 ,, 1 5 
21 | 16 51.2 |21 52.1 „ | 4 59.5 ,, 0 56 
26 | 16 59.5 (22 11.1,, | 4 48.1 ,, 0 47 
31 | 17 7.3 |22 28.4 „ 14 36.2 ,, 0 37 
Jupiter Rises 
p. m. 
h. m. o 7 b. m. h. m. 
1/13 8.2 5 34.8 S.| 2 35./a.m.| 8 56 
6; 13 6.6 5 24.3 ,,| 211.5 ,„] 8 34 
11/13 48 5 12.5 ,,| 153.0 ,, 8 12 
16 | 13 2.9 4 59.6 ,,; £ 31.4 ,, 7 49 
21 | 13 08 445.9,,/1 97 „| 726 
26 | 12 58.5 4 31.5 „1047.8 ,,| 7 3 
31 | 12 56.2 4 16.8 „ | 025.8 ,,1 6 40 
$ Saturn. Rises, 
L a ES See IT TTI Oe NR EN Rae AO ae 
. p. m. 
h m. |° f h. m. h: m. 
1| 12 26.4 (0 2.2 S. 1 54.0a.m.| 7 47 
6 | 12252 ! 0O 6.5 N.| 1 33.2 ,, 7 26 
11 | 1223.9 |O 15.6 .„ | 1 12.2 ,, 7 4 
16 | 12 22.5 ) 0 25.0 „10 51.2 ,, 6 42 
21 | 12 21.1 |0345, 0 30.1 ,, 6 20 
26 | 22 19.7 | 0 440,10 9.1 ,, 5 58 
31 | 12 18.0 | 0 55.2,, 111 43.8p.m./ 5 36 


rE 


Longitude of Central Meridian of Jupiter 
at 8 o’clock p.m. 


(o) 
233.7 || 17| 67.3 | 120.1 
174.4 | 19| 23.4 | 60.9 
115.2 {| 21 | 339.5 1.7 
56.0 | 23 | 295.6 | 302.5 
356.8 || 25 | 251.6 | 243.3 
297.6 || 27| 207.7 | 184.1 
238.4 || 29| 163.8 | 124.9 
179.2 || 31) 119.9 | 65.8 


The columns refer respectively to the 
two systems of longitude used for Jupiter’s 
surface markings. System I. (period 9h. 
50m. 30s.) applies to the Equatorial region. 
System II. (period, 9h. 55m. 40.6s.) to the 
Temperate Zones. The change of longitude 
of the C.M. in one hour is 36°.58 and 56°.26 
in the two systems respectively. The 
changes in one day are 720° + 157°.90 and 
720% +- 150°.24. 


Jupiter’s Satellites. 


P OS 
J m 


pan 
CO bo! bm! O = bet CS GS 


——— 


— 


viewen e E e 


SHEA ODO Keo HOE Lbs 


18 5 18m 1 57m! IIITr, 


19 2 58m 
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= egg ERI 
oe 0 a H IO eœ 
= 2B |Disappear-| Moon’s SiS Reappear- ‘Moon's E 3 ag 
eS Btar, & ance, Limb. |2 E-E anoo, Limb. 2M SÈ 
cE | Laie Pa 
| fer tt 
¢ h. m. i o | ° | h. m ! ° 
2 |Washington 97....'6.7! 6 21 p.m.) Dark !126 | 92 | — — ana) pas 
5 |Lalande 7967 ....|6.9{11 23 ,, Dark {104 | 64 | iat | ee a Pes 
8 }B.D. + 16° 1363..|6.0] 9 17 ,, Dark |126 |106 ; 10 21 p.m.: Bright |254 1223: 
9 {51 Geminorum ....| 5.3 | 2 23a.m:| Dark |129! 90! 3 8am. Bright |251 lg14¢ 
10 ja Caneri.......... 4.3 7 19 p.m.| Dark '134 |163 | 8 20 p.m.: Bright |256 |275 
11 |B.D. + 9° 2269....(6.2|7 14 „ | Dark |63j97; 8 0, Bright 332] 2 
12 jm Leonis...... oo ef 4.9; 813 ,, Dark ; 87/115. 9 16 ,, ' Bright (312 |330 
13 |B.D. — 0° 2520 ..|6.4| 959 ,, | Bright 12011461 11 6 ,, | Bright |288 [304 
16 | Washington 901 ..;6.7) — — '—;,—! 5 40am. Dark '254 |225 
17-18 |0 Libre ...,...... 4.4 |11 45 p.m.| Bright | 73 nor | 039, | Dark s16 346 


Rises | Greenwich Mean Time of Ocoultation of Fixed Stars by the Moon as seen at Greenwich 


e =+- —a 


The angles from North Point and Vertex are measured towards the East. 


The Table of Jupiter’s Satellites gives 
the phenomena that will be seen from the 
neighbourhood of Greenwich. The abbrevia- 
tions have been explained in previous 
numbers. The Eclipses take place on the 
west or preceding side of the planet. 


Saturn’s Satellites. 
Tethys.—Ee.D., 6d. 3h. 46m. a.m.; 8d. 
lh. 5m. a.m.; 9d. 10h. 24m. p.m.; 23d. 
3h. 37m. a.m.; 25d. Oh. 56m. a.m. ; 30d. 7h. 
54m. p.m. 


Tethys.—Ec.R., 27d. Oh. 57m. a.m.; 28d. 


10h. 16m. p.m. 


Dione.—Ec.D., 4d. 10h. 58m. p.m.; 13d- 
4h. 5m. a.m.; 15d. 9h. 48m. p.m.; 24d. 
2h. 55m. a.m. 


Rhea.—Oc.Dis., 29d. llh. 59m. p.m. 
Oc.Re., 12d. Oh. 28m. a.m.; 21d. ih. 22m. 
a.m.; 30d. 2h. 12m. a.m. Tr.I., 5d. 4h. 49m. 
a.m. Tr.E., 5d. 5h. 38m. a.m. ; 14d. 5h. 8m. 
a.m.; 27d. 7h. 56m. p.m. Ec.D., 2d. 9h. 
2lm. p.m.; lld. 10h. 20m. p.m.; 20d. llb. 
20m. p.m. Ec.R., 2d. 11h. 30m. 


It will be noticed how the D and R phases 
pair, and that before opposition on the 25th, 
Oc.Re. pairs with Ec.D. Before opposition 
the eclipses take place on the western side 


‘at a distance of about 2” at the beginning of 


the month, and on the eastern side after 
opposition, quite close to the limb. 


Shooting Stars. 


Meteors are to be expected from a radiant 
point in Leo 166°, + 4°, on the first few 
nights of the month, and the 8 Ursids from 
a radiant point.midway between a and 8 
Ursæ Majoris in the middle of the month 
(13th to 24th). Last year (1921) a large 


'| fireball was seen on the evening of March 2 


from various places, coming from a radiant 
at 176°, + 24°. Several other fireballs were 
observed on the same and previous evening, 
and these objects generally exhibit a special 
abundance on the first few nights of March, 
which seems to be due more to the activity of 
several systems than to one strong shower 
(Mr. Denning in the “Observatory,” April, 
1921). 


Mean Time of Transit at Greenwich of 
Two Close Polar Stars. 


51 H. Cephei. [Bradley 3147 L.C. 


Da R.A. Th. 4m. | R.A. 25h. 27m. 
Y- | Dec. 87°11'N. | Dec. 86° 53'N, 
Mag. 5.3. : Mag. 5.6, 
h.m. s ‘hem s8. 

Mar. 1 ..| 8 29 23.5 p.m. *0 51 22.0 a.m. 
» 1l1..| 750 0.9., | 7012 2.4, 
» 2l ..| 710 37.8 ,, : 11 32 43.8p.m. 
» Ol "| 6 31 14.3 ,, | 10 53 25.7 ,, 


* After midnight of March 1 and Li. 


Mean Time of Transit at Greenwich 
of Twenty-five Fixed Stars on the 
. Nights of March 1 and March 31, — 
1922. 


l : 
| ‘Time of Transit 
: l 
Stee. | Mag. R.A. Deo. 4 
| March i. | e 
ESEE EN eee |_| = 
- th. m. o 4 ‘hem. 8. |8. 
Capella ..| 0.2 | 5 10/45 55 N.: 635 50.2'52.2 
6 Tauri ..) 1.8 | 5 21/28 52 N.: 6 46 14.4116.6- 
Betelgeuse| Var. | 5 50! 7 25 N. 715 44.8/47.1 
+ Geminor! 1.9 | 6 33/16 28 N., 7 57 53.6155.9° 
Sirius ....|-1.6 | 6 41/16 57 S. 8 6 22.2124.5 
ô Geminor| 3.5 | 7 15:22 7N.| 840 2.5) 4.8 
Castor ..| 2.0 | 7 291332 4N. 854 9.9/12.2 
Procyon..| 0.5 | 7 35) 5 25 N.! 8 59 44.4146.7 
Pollux ..| 1.2 | 7 40/28 13 N| 95 3.3| 5.6 . 
p Argus ..| 2.9 |8 4/24 5 S.. 928 40.0:42.3- 
6 Cancri..| 3.8 | 8 12; 9 25 N. 9 36 42.5'44.9 ` 
y Cancri..| 4.7 | 8 38:21 45N..10 3 7.610. 
a Cancri..| 4.3 | 8 5412 9 N.10 18 32.0134.5- 
a Lyncis..| 3.3 | 2 16/34 43 N.'10 40 33.6/36.2 
a Hydræ ..| 2.2 | 9 25) 8 20 §.:10 47 59.1) 1.7 
e Leonis ..| 3.1 | 9 41/24 8 N.11 5 36.5139.1 
Regulus ..{ 1.3 |10 412 21 N.|11 28 20.4/23.9 
~Leonis..} 2.6 |10 15,20 14 N.j11 39 45.8/48.5 
p Leonis..| 3.9 |10 28 9 42 N./11 52 45.5148.2 
v Hydra. .| 3.3 {10 a5|15 47 5.70 9 47.1/49.9 
5 Leonis..| 2.6 |11 9120 57 N./*0 33 54.1157.0 
p Leonis..| 2.2 |11 45115 ON.|*1 8 55.5585 
B Virginis.| 3.8 |11 46| 2 12 N.|*1 10 28.331.3 
n Virginis .| 4.0 |12 15| 0 14 S./*2 39 40.4/43.5 
y Virginis.| 2.9 |12 37; 1 2 Bn 1 24.3127 .4: 
“After midnight of March 1. Betelgeuse- 


is now fainter than magnitude 1.0. 


The complete interval between the times- 
in the last two columns is about lh. 57m. 57s. 
decreasing. 


Local mean time of transit at a place: 


‘other than Greenwich = transit at Greenwich: 


— 9.83 sec. x longitude in hours (and frac- 
tions of an hour) if West of Greenwich ;. 
+ if East. 


Algol. | 


Approximate times of some of the 
minima of Algol that will happen in March § 
are: 5d. 5h. am.; 8d. 2h. a.m. ; 10d. 10h. 
p.m.; 13d. 7h. p.m.; 28d. 3h. a.m.; 50d.. 
midnight. | 


D 6 oo" 


Too High Costs.—Sir W. G. Armstrong, 
Whitworth, and Co., Limited, have closed 
down their steelworks forge and stamping 
department owing to the high cost of pro- 
duction, because, like other manufacturers, 
they have found that the cost of production 
is considerably higher than their customers 
are able to pay, and they are not prepared 
to face the hearv loss entailed. Between 800: 
and-900) men will be unfortunately involved. 


Fup. 24, 1922. . 
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GOLD IN NORTH WALES, 

- Interest attaches to the story of the 

‘warious efforts made during the past sixty 
years to develop the gold mines of 
‘Merionethshire, told to a crowded audience 
-at Llangollen last week,.owing to the fact 
that Princess Mary’s. wedding-ring is to 
-be made of gold won in Wales. The lec- 
turer was Mr. William Evans, of Arran 
House, who has worked as a miner in the 
Dolgelly gold-producing area, and his 
brother, Mr. Godfrey Isaacs, were direc- 
_ tors of one oi the most successful com- 
uanies that operated im the Dolgelly area. 

© _ Mr. Evans said a small syndicate was 

doing little more than ‘‘ scratching the 

‘surface ’’ when one day, in the year 1854, 

John Parry, a foreman employed by the 

exion, and three men discovered a 

lode that was afterwards known as the St. 

David’s lode. J. C. Goodman, one of the 

trio, struck a stone with his hammer, and, 
_ picking up the fragments of stone, found 
‘them to be speckled with gold. 
-the men leit this particular spot they had 
located very rich deposits, and from that 

date the first Merionethshire gold boom 

dates. -For a number of years after 1862 

there was a boom in the industry, shafts 

being sunk at various points all along the 

-main reef. Here, however, the early ex- 
‘ploiters appear to have made the too 
common mistake in new goldfields—of 
rushing up new and expensive machinery 

-before any considerable quantity of ore 


‘was in readiness for crushing, and so it 


‘came to pass that the ’62 boom was fol- 
lowed by something like a slump, returns 
not justifying the expenditure upon pre- 
diminary work. 
THe Bre Boom or 1886. 
= _ In 1886, however, the big boom set in, 
. -where Mr. Pritchard Morgan opened the 


-Gwynfynyd mine, which almost immedi- 


ately turned out to be something of a 
-<t Jeweller’s shop,” and the large mill that 
-was thén erected stands to-day, and bears 
testimony to the considerable scale upon 
-which operations were conducted. The 
-Gwynfynyd subsequently suspended opera- 
‘tions, but gold winning continued at the 
-Clogan, which had been acquired by a 
Welsh company, largely composed of Bar- 
-mouth tradesmen, who profited much by 
‘the enterprise. After successful opera- 


-tions for a number of years, the mining. 


-rights were sold to the St. David’s Gold 
“Mining Company, of which the brothers 
‘Isaacs were directors. They had a flourish- 
ing time for ten years, and in one year 
-the .working enabled 63 per cent. to be 
-paid in dividends. For the last seven or 
-eight years nothing serious has been at- 
-tempted ; the boom at Clogan died down 
-owing to the reduction in the total returns 
diminishing. The difference between the 
Merionethshire deposits and those, say, 
on the main reef of the Rand, are that 
-whilst in the South African formation the 
‘fine gold appears to be spread all through 
‘the quartz it is different in the Merioneth- 
-shire formation, the gold appearing in such 
~patches, interspersed with stretches of 
-*¢ barren territory,” hence the successions 
‚of boom and slump. | ; 
Mr. Evans quoted an illustration of this, 
which came within his own personal ex- 
-perience when working in the Dolgelly 
area. A huge stone, some hundreds of 
pansy in weight, had come loose after 
lasting, but it did not fall away, being 
held in position by what proved to be a 
-thick belt of gold that had to be hacked 
“through with a chisel before the rock 
would fall. Upon this and another patch 
-that was struck two men only worked for 
eighteen months, ` winning more than 
£10,000 worth of gold. Interspersed with 
-these ‘‘ gleams of sunshine” are the dark 
-patches that cause depression. That sys- 
-tematic working from end to end of the 


Before. 
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main reef would prove abundantly remu- 
nerative is the fixed opinion of qualified 
experts. 
p O EMM | 
THE DEPTH OF THE ATLANTIC 
OCEAN. 

Professor James Johnstone, Professor 
of Oceanography at Liverpool University, 
in the second of his course of lectures on 
“The Atlantic Ocean,” in the zoology 
theatre at the University, said the depth 
of the Atlantic was at the most a little 
over three miles. The gradients along the 
bottom of the Atlantic, he said, were 
exceedingly slight. In no case, éxcept very 
near land, were they as great as the gra- 
dients of a railway system. The depth of 
the Atlantic varied a great deal in dif- 
ferent parts. Curiously enough, it was 
comparatively shallow in the centre. 

The margin between sea and land was 
not a constant thing; there was no fixed 
line which separated the two. Everywhere 
around the coasts, especially of the British 
Isles, there was a continual alteration 
in the level of the sea.” Thus was created 
a “no man’s land,” and the ownership 
and privilege of occupying it had given 
rise to no end of trouble and litigation. 
Although in the course of geological 
history land and sea had frequently 
changed places up to the edge of what was 
known as the Continental shelf—that part 
of the sea bottom which now adjoined the 
land—the general impression was that the 
great ocean abysses had always been very 
much as they are at the present time. 

The deposits found at the bottom of 
those abysses were chiefly formed of the 
skeletons of minute animals which lived 
in the upper reaches of the water, and 
after death had fallen to the bottom. In 
addition, great quantities of sharks’ teeth 
and whales’ ear bones were found in the 
deepest parts of the ocean—the only por- 
tions of the skeletons of those creatures 
which had withstood the solvent action of 
the sea water. Either sharks and whales 
must have existed in enormous numbers 
or the accumulation of these remaims was 


an indication of great antiquity of the 


ocean abysses. 
——— > O OMM 
FATIGUE IN INDUSTRY. 

The Industrial Fatigue Research Board’s 
second annual report, just issued, says the 
work of the Board has proceeded on two 
parellel lines :— : 

(1) General inquiry into the condi- 

tions of certain industries ; 

(2) Research on special subjects. 
The Board are unwilling at the present 
stage to formulate any detailed schemes 
dealing with the method and extent of co- 
operation. They think, however, that in- 
dustries should have a full and even a pre- 
dominant share in the supervision of any 
such investigations. They also regard it 
as important that responsibility for initia- 
tion and prosecution of the work involved 
in each industry should be shared, as far 
as possible, equally between employers’ and 
workmen’s representatives, acting together, 
while, in view of the fact that the work 
involved often has a common interest to 
more than one industry, the Board feel 
that economy, as well as greater opportuni- 
ties, might be secured by adopting a wider 
unit of grouping. 

The report proceeds to discuss the ques- 
tion of ventilation, and says: “In con- 
sidering the effect of ventilation on fatigue 
and output, the particular aspect con- 
cerned must be clearly defined. The change 
of air in the environment (if we may so 
define ventilation) may obviously 
regarded from different points of view in 
respect of its effects on the workers. Patho- 
logically, it may be considered as a vehicle 
for the removal of dust or of the germs_of 


` 


the 
ciation for the Advancement of Science, 


held recently at Toronto. 
contained 2 luminous and 
of the more recent progress 
genetics. 


clue to the origin of 
Analysis has 
characters. 

supply in abundance series 
might pass 
would 
nature. Yet, critically tested, we find that 
they are not distinct species, and we have 
no reason to suppose that any accumula- 
tion of characters 


' | species. 


infection; physiologically, as a stimulus 
to muscular activity; and psychologically 
asa means of reproducing to some extent 
the invigorating conditions of outside air. 
The work hitherto carried out by the Board 
is concerned with the second of these effects, 
and, in particular, the cooling power of 
moving alr.” - ` 
Referring specially to the question of 
fatigue, the report says that to assert that 


this no-longer exists would be wrong. The 


real difference is that it is now for the most 
part normal, and consistent with complete 
recovery or rest, and therefore with health. 

The report also deals with the question. 


of vocational selection and guidance, and 
lays stress on the importance of each young 
worker being placed in an occupation for 
which he is naturally fitted. 


pa a a 
PROFESSOR BATESON ON 
EVOLUTION. ; 
interest, says the Scientific Cor- 
respondent of the Times, attaches to the 
address delivered by Professér Bateson at 
the winter meeting of the American Asso- . 


Special 


That addres 
valuable account 
of research in 
But it also contained two valu- 
able statements of wider interest. In the 
first, Professor Bateson, addressing those 
outside the sphere of biological work, de- 


clared his unshaken belief in evolution. 
In the second, addressing 
directly to fellow-workers, 


himself more 
he admitted 
that genetical research had provided no 
alternative to the Darwinian theory. Let 
me give them both in his own words. 
Speaking of the Mendelian search for a 
species, he said :— 
revealed hosts of transferable 
Their combinations suffice to 
of types which 
for new species, and certainly 


so classed if they were met in 


of the same order would 
culminate in the production of distinct 


With respect to the general proposition 


he said:—I have put before you very 


frankly the considerations which have 


made us agnostic as to the actual mode 


and processes of evolution. When such 
confessions are made the enemies of science 


seo their chance. If we cannot declare 
here and now how species arose, they will 
obligingly offer us 
obscurantism is satisfied, Let us then pro- 


the solutions with which 


claim in precise and unmistakable lan- 
guage that our faith in evolution 18 un-. 
shaken. Every available line of argument 
converges on this conclusion. The obscu- 
rantist has nothing to suggest which is 
worth a moment’s attention. 

©. > 2eoee< 
' « Electrolysis.” By a patent granted to 
Mr. Q. Marino, 6, Arkwright Road, Hamp- 
stead, in preparing an electrolyte for deposit- 
ing nickel or cobalt the following solutions 
are made: (a) about 8 oz. of nitrate, sulphate, 
acetate, or other soluble salt of nickel or 
cobalt in 1 quart of water; (b) about 4 oz. of 
borotartrate of sodium or potassium in 1 quart 
of water; (c) about 1 oz. of formate of sodium, 

tassium, or ammonium in 1 pint of water. 
The solutions are mixed and the resulting pre- 
cipitate is redissolved by addition of about 
8 oz. of potassium cyanide, which should not 
be in excess. When an alloy with silver or 
tin is required a solution containing, for ex- 
ample, about 8 oz. of silver nitrate or tin 
protochloride or other salts of silver or tin 
to 1 quart of water is added before dissolving 
the precipitate. A voltage of from one to 
fve volts and a current density of from five 
to ten ampéres per square foot may be em- 
ployed. < 
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SCIENTIFIC SOCIETIES. | 


tg 


ROYAL METEOROLOGICAL 
SOCIETY. — 


The usual monthly meeting of this 
society was held on Wednesday, 15th 
inst., at 49, Cromwell Road, South 
Kensington, Dr. C. Chree, F.R.S., Presi- 
dent, in the chair. A paper on ‘‘ The 
Drought of 1921” was brought forward 
by Mr. C. E. P. Brooks, M.Sc., and Mr. 
J. Glasspoole, B.Sc. The rainfall during 
1921 in the British Isles, especially in the 
south-east of England, was so remarkable 
that it was considered worthy of a special 
investigation. It was found that the 
general rainfall in England and Wales 
was the least in 1921, so far as can be 
ascertained, since 1788. Individual long 
records indicated that over a considerable 
part of the south-east of England 1921 
was the driest year for at least a century 
and a-half. The months of 1921 were not 
individually so remarkable as was shown’ 
by a comparison with the driest months 
known to have occurred in the British 
Isles generally. A special cbmparison 


was also made between periods of from |P 


three to nine months’ duration in 1921 
with that of similar dry periods in pre- 
vious years. Reference was made to a 
map of standard deviation of annual 
rainfall, 1881-1915, for the British Isles, 
as indicative of the areas most liable to 
extreme dryness. During these years the 
least fluctuations of annual rainfall 
occurred along the coast in the north-west 
of the’ British Isles, increasing to a maxi- 
mum in the south-east and centre of the 
land masses. The second half of the paper 
deals with the causes of drought condi- 
tions over the British Isles. The problem 
is attacked by constructing charts show- 


. ing the distribution of barometric pressure 


over the globe during and preceding each 
of the great droughts, beginning | with 
1864. It is found that the conditions 
which commonly prevail during dry spells 
are:—High pressure over the British 
Isles, the greatest deviation from normal 
being usually over south-east England. 
Low pressure over the Arctic regions, 
especially near Spitsbergen, and gener- 
ally, low pressure over the tropics. The 
first factor is related to the eleven-year 
Sun-spot cycle, occurring most frequently 
two years after Sun-spot minimum ‘and 
three or four years after Sun-spot maxi- 
mum, so that it tends to recur every five 
or six years. Low pressure over the 
Arctic is related to ice conditions, and 
tends to recur every four or five years. 
Great droughts only occur when both 
these factors are favourable. With pres- 
sure low over the Arctic, two or three 
months’ warning of a drought would be 
given by the development of high pressure 
over Northern Russia. i i 

A paper by Mr. T. Kobayasi, Assistant 
Professor, Imperial University of Tokio, 
entitled ‘‘ On a Cyclone which Crossed the 
Corean Peninsula and the Variations of 
its Polar Front,’’ was also read. The 
author has investigated how a cyclone 
passed over a mountain range in Corea 
on March 25, 1918. The cyclone did not 
follow the usual process, namely, the top 
art proceeding across the mountain, 
eaving the bottom and extending itself to 
the surface on the other side, of the 
mountain range, but it induced a 
secondary on the farther side of the 
range along the steering line. This 
secondary then extended upward until 
it joined with the primary at a cer- 
tain height ; then the secondary gradually 
grew stronger, when the original centre 
faded away and disappeared. The exist- 


ence of the Polar Front was very dis- 
tinctly marked, but was complicated in 
character. As secondaries: were formed 
on the steering line, there were two or 
more squall lines for one steering line. 


ROYAL AERONAUTICAL SOCIETY 


In a.paper on “Methods of Instruction 
in Aeroplane Flying” before the Royal 
Aeronautical Society on February 16, 
Squadron-Leader O. F. A. Portal, D.S.O., 
M.C., of the R.A.F. Cadet College, Cran- 
well, contrasted the methods of teaching in 
use in the early days of flying with the 
“Gosport System,” which was introduced 
towards the end of 1916, and is now the 
official method in the Royal Air Force. 

There were, he said, under the old 
régime two different systems in use. The 
more advanced schools had dual control 
aeroplanes, with the instructor sitting in 
the pilot’s seat and the pupil behind him. 
During the first flights the pupil had his 
hand on the controls and followed the 
movements of the instructor. Under the 
other method the pupil received a good 
deal of verbal instruction on the ground, 
but was from the first alone in the aero- 
lane. 
Towards the end of 1916 the “ Gosport 
System ’’ was adopted, which has remained. 
virtually unaltered. To enable pupil and 
pilot to communicate freely in the air a 
telephone is installed, by means of which 
each movement can be explained and every 
fault corrected: The basis of the system is 
a clear explanation from the instructor 
through the telephone of the precise effect 
of every movement of the controls. imme- 
diately followed by the movement itself as 
an illustration. In this way flying is 
taught by progressive stages, each control 
being taken separately in order, and then 
in various combinations. 

The pupil is then given entire control, 
being told to keep the top of the engine: 
cowl level with the horizon, the wing tips 
level with one another, and the nose point- 
ing to some distant landmark. Instead of 
having the control lever snatched from his 
hand whenever he made a mistake, he 
would hear his instructor speaking calmly 
to him and telling him what was wrong 
and what todo. Generally after a quarter 
of an hour the pupil is able not only to 
keep his course on a level keel, but to 
return to it after the pilot had disturbed 
it by a sudden movement of the controls. 

After anything from 7 to 20 hours 
“dual ” flying, the pupil is sent up alone 
with plenty of confidence. He almost 
always takes off well and lands passably, 
and sometimes he “spins ” and “loops” 
on_his first flight. Accidents, the speaker 
sdid, were now comparatively rare. Where 
one 1915 pupil would break at least two 
aeroplanes completely, besides smashing 
half a dozen under carriages, at the pre- 
sent time the average was about eleven 
pupils trained for one aeroplane and four 
under-carriages wrecked. In the case of a 
batch of pupils ,;with no previous experi- 
ence of flying the average time spent in 
dual control with each pupil, up to the 
time of his first solo flight, was 15 hours 
35 minutes. In the case of another batch, 
all of whom had flown as passengers for 
eight to ten hours before training began, 
this average was only ten hours 40 
minutes. 


MICROSCOPICAL SOCIETY OF 
VICTORIA. 

An ordinary meeting of this society was 
held at 57, Swanston Street, Melbourne, 
on Tuesday evening, December 20, the 
President, Mr. Jas. Alex. Smith, occupy- 
ing the chair. 

The Hon. Secretary read a communi- 
cation from Professor W. E. DAgar; 


‘of the tissue. 


F.R.S., on the preparation of specimens 


exhibited by himself in connection with 
his recent paper on ‘‘Cell-structure and 
Heredity.” 

Some notes on ‘‘Staining’’ were read 
by Mr. J. Searle, who said a stain may 
be defined as a substance which will 
colour a tissue or part of a tissue in such! 
a way as to differentiate it from the sur- 
rounding structure. Stains are generally 
salts, that is, an acid combined with a. 
base. The whole of the salt does not act 
as a stain, but part of it—the acid or the 


bid 


base, as the case may be—combines with | 


the substance of the tissue forming an in- 
soluble compound in the tissue. Some: 
stains act on the nucleus of fie cell— 
these are called nuclear stains; others 
have an affinity for the cytoplasm of the 
cell—these are plasmatic stains; while 
other stains act on the tissue generally,. 
and are known as diffuse stains. The. 


action of a stain may be changed by the-- 


agent used in fixing the tissue or by using. 
a mordant. Mordants are generally 
metallic oxides or bases. They are 
capable of combining with the active 
principle of the stain and the substance. 
As a practical example of 
staining, blood-smears were made, and it. 
was shown that the cytoplasm of the red 
blood-cells was acted upon by Bosin, 
which stained them a yellowish-pink. The 
white corpuscles were then stained with. 
hematoxylin containing the mordant. 
alum in solution. This united with the. 
substance of the nucleus of the nuclear- 
leucocytes. Jenner’s method of staining 
and Leishman’s stain for blood were also- 
demonstrated, and methods of staining 
bacteria, etc., touched upon. ` 
A short paper on ‘‘ Section Cutting with. 
Sliding Microtome’’ was given by Mr. C. 
A. Lambert, the author demonstrating 
the method of sectioning with the follow-. 
ing specimens :—(i.) Material embedded in. 
paraffin wax; knife at right angles to 
direction of motion: (a) large intestine of 
lizard—T.S. 1/5000 in. thick; (6) young. 
fruit of edible fig—L.S. 2/5000 in. thick. 
(ii.) Cut without embedding; knife slant- 
ing—L.S. and T.S. of young twig of Cop-. 
rosma Baueri 3/5000 in. thick. Paraffin. 
material was first fixed for half an hour, 
in equal volumes Abs. Alcohol, Glacial: 
acetic acid, and chloroform, with corrosive 
sublimate to saturation. Thence“ trans-- 
ferred to mixture Abs. Alcohol and Tinc-- 
ture of Iodine (to remove corrosive sub-- 
limate), followed by Abs. Alcohol, for: 
about twelve hours. Cleared with ofl of 
cedar-wood, until quite translucent. Im- 
mersed in molten parafin wax until. 
thoroughly infiltrated, keeping tem- 
perature just above M.P. for about two- 


hours. The sections, after cutting, .were- 
fixed to glass slips by the “water. 
method.’’ i 


QUEKETT MICROSCOPICAL 
CLUB. 

The 567th ordinary meeting and the 
fifty-sixth annual general meeting of the- 
club was held at 11, Chandos Street, 
Cavendish Square, on February 14, the- 


president, Dr. A. B. Rendle, F.R.S., in = 


the chair. The minutes of the previous. 
meeting were read and confirmed. Five- 
new members were elected and four 


{nominations were read. The officers and 


four members of the ccmmittee were- 
elected for the coming year. The secre-. 
tary announced that at the meeting on- 
March 14 Mr. B. S. Curwen would read a: 
paper on ‘‘ Mounting ìn Glycerin with. 
Wax Seals, with special reference to 
Entomostraca,”’ illustrated by slides and- 
experiments. _ There will be a conversa-- 
tionaly meeting on February 28. The- 


{ 
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‘Treasurer and Secretary presented their 


reports, and in moving and seconding 
their adoption Mr. J. Milton Offord and 
Mr. A. E. Hilton made special reference 
to the retiring president. Dr, Rendle has 
been president for five years, and only on 
very few occasions has he failed to take 
the chair at the meetings. He has led the 
club through the very difficult war period, 
and when the club left Hanover Square it 
was entirely due to his kindly interest in 
its welfare that a temporary home was 
found for the library at the Natural 
History Museum. The members testified 
by acclamation their high appreciation of 
Dr. Rendle’s valuable services. 


Dr. Rendle then asked the newly 
elected president, Mr. D. J. Scourfield, 
F.R.MLS., F.Z.S., to take the chair. Mr. 
Scourfield said that he took up his new 
-office with mingled feelings of pride and 
humility. He felt proud that his fellow 
members had thought him worthy to 
occupy the position, but h. realised the 


_ difficulty of following those who had occu- 


pied the presidential chair before him. 
The new president having been welcomed. 
with acclamation, Dr, Rendle delivered 
his annual address. It was now five years, 
he said, since he was introduced to the 
club. He would always remember with 
pleasure these years of co-operation with 
the committee and of association with the 
members. At the close of another 
lustrum, said Dr. Rendle, one is apt to 
look back in review. He was elected to 
the presidency at one of the most critical 
periods of the war, the time of nocturnal 
air raids, darkened streets, and 
diminished travelling facilities. In- spite 
‘of these difficulties the interest of the 
meetings and the attendance of those who 
were free to come was well maintained. 
During the last five years there had been 
two changes in the secretaryship. Dr. 
Rendle paid warm tributes to Mr. Burton 
and Mr. Maxwell, and expressed the hope 
that Mr. Wycherley might long be able 
to occupy what is by far the most exacting 
position in the club. It spoke well, he 
eaid, for the vigour and healthy condition 
of the club that it was able to fill so 
readily and efficiently this post of diffi- 
culty whenever occasion arrived. These 
repeated changes on the right of the presi- 
dential chair, said Dr. Rendle, would 
make his period of service seem unduly 
long were it not for a wholesome correc- 
tive on the other side. Secretaries may 
come and go, presidents may assume the 
chair and fall back into obscurity, but our 
- treasurer stands fast, a symbol of per- 
manency where all else is changeable. 
The last few years have been difficult ones 
_for treasurers of societies, and it is 
not many who have been able to carry on 
and carry on successfully as has Mr. 
Perks on a pre-war subscription. Dr. 
Rendle then referred to the eviction of the 
club from Hanover Square. Although we 
are grateful to the Medical Society for 
their hospitality the difficulty as to our 
library remains, and is a matter of much 
concern to the committee. In the work of 
inquiry and negotiation with regard to 
euitable premises our treasurer has been 
especially helpful and keeps a very sharp 
look-out. In order to make it possible to 
carry on the work of the club without 
raising the subscription it has been neces- 
sary to cut down the journal very drastic- 
ally, and it is partly due to the generosity 
of contributions that it has not’ been 
further reduced. This is a very serious 
state of affairs, especially as regards 
cowntry and overseas members, who can- 
not attend the meetings. An efficient 
lending library and a publication which is 
a vigorous index of the club's activities 


among the 
sions 
Mr. Wilson’s able guidance, and he is to 
be congratulated on the series of records 
achieved. Dr. Rendle impressed upon the 
younger members the advantages of field 
work under the guidance of 
With regard to microscopic work, he 


leisure the microscope and camera 
remained little more than playthings, 
be 


are especially necessary to the country 
members. These matters have been care- 
fully 


considered by the committee, but 
they have been disinclined to take any 
action which should prejudice the admis- 


sion to the club of the young workers in 
“Microscopy. 
matters which have been perhaps for a 
long time burning questions are suddenly 
settled. The admission of women to the 
club is an instance of this. An encourag- 
ing 
Rendle, has been the incre 
part taken by some of our younger mem- 
bers. After a brief review of the subjects 
dealt with by the club, Dr. Rendle re- 
ferred to the gossip meetings. A sugges- 
tion was recently made that some kind of 
programme might be arranged to occupy 
some part of the time or space of these 
meetings, 
be a pity, 
informal character, 


It is, however, strange how 


feature of our aides said Dr. 


but it was felt that it would 
to interfere with their 
which affords op- 
for - helpful intercourse 

members. The  excur- 
been maintained under 


portunity 


have 


old hands. 


emphasised the point that the production 
of clear and instructive preparations and 
photomicrographs should be only means to 
an end. i 
limited the microscope could be little more 


In many cases where leisure is 


than a window through which one gazes 


into another world to one’s great joy and 
mental relief or entertainment. 
are, however, many instances where excep- 


‘There 
tional skill in microscopical technique 
has been attained, but in spite of adequate 
ave 


whereas useful scientific work might 


achieved if some definite problem were 
kept in view. 


As examples, Dr. Rendle 


took,’ first, the study, of diatoms, which 


might consist of the collection of a number 
ot beautiful and interesting organisms, or 
it might go further and lead to an in- 
creased knowledge of form and structure 
of the value and the description of new 


forms, or, further, again, the study of 


the difficult problems in the life processes 


of the organisms, or by the mathematical 
study of minute variations light could be 
thrown on some general scientific pro- 
blems. As a second example, we have 


seen beautiful photomicrographs showing 
A | The meeting closed with a very hearty 


the various forms of pollen grains. 
careful comparative study of their forms 
might throw light on the affinities of 
groups, or be helpful in the problems of 
hybridisation, there being great uniformity 
of the grains in some families and great 
diversity of forms in others. The origin 
of this diversity is a question of special 


interest, and in this connection Dr. Rendle 


proposed to examine briefly the develop- 
ment of the pollen grain. Generally speak- 
ing, pollen grains are derived from mother- 
celis by division of the contents into four. 
The mother-cells arise from sporogenous 
cells developed from a special layer in 
the young anthers (archesporial cells). The 
archesporial cells also give rise to a layer 
of *‘ tapetal’’ cells, which are rich in food 


material, and act as a nurse layer during 


There are 


the development of the pollen. 
Simul- 


two common modes of division. 


taneous division where the two nuclear 


divisions occur before any walls are found 
is more characteristic of dicotyledons. In 


the successive method, most frequent 
amongst monocotyledons, a wall follows 


the first nuclear division, forming two 
hemispherical cells, which again divide 
equally. A very variable amount of the 


separated from its fellows by 


hypodermal layer of the young anther may 
become archesporium. The primary 
sporogenous cells directly or by division 
produce the mother cells; in some cases 
they become mother-cells without divi- 
sion, and in some orchids each primary 
sporogenous cell forms a well defined 
mass of mother-cells, a massula 
thicker 
walls. The ultimate form of the 
pollen grains is to some extent determined 


‘by ‘these differences in the method of 


formation. Irregularity in the number of 
divisions of the mother-cell may give rise 
to more or less than four microspores. 
Dr. Rendle described several ways in 
which this may take place. Each of the 
four young microspores (pollen gral hep 


comes invested by a separate wall. 


soon becomes differentiated into two layers, 


the inner of pure cellulose, and later deve- 
loping the pollen tube, the outer cutinised 


and often sculptured, generally. leaving 
their spots for the exit of pollen tubes. A 
single point of exit occurs in most mono- 
cotyledons and a few dicotyledons, while 
in most dicotyledons there are two or more 
points of exit. In the family Cucurbi- 
taces and in the passion flower lidlike 
pieces of the outer wall become detached. 
The origin and development of the walls 
of spores is a problem that needs further 
investigation. The character of the pollen 
is in some cases determined by the ulti- 
mate degree of separation between the 
particles. Generally they are entirely 
free at maturity, forming a powdery mass, 
but in some cases they cling together, and 
in some orchids and the asclepiads they 
form one mass, the pollinium. In water 
plants, where pollination takes place be- 
neath the surface, the grains are thread- 
like,while in wind-fertilised plants they are 
small and dry, the sculptured and adhesive 
grains being characteristic of insect-polli- 
nated plants. Thus there is some relation 
between the form of the pollen grain and 
the habit of the plant, but when the influ- 
ences of method of development and habit 
are eliminated there remains a wide field 
for investigation as to the meaning or 
causes of the wonderful diversity of the 
mature pollen grain. In the case of early 
flowering herbs and catkin-bearing trees 
the pollen is fully formed while the ground 
is still frozen. ‘The preparation of series 
of sections of the catkins of our native 
trees would afford an interesting study 


in the development of pollen. The various - 


points referred to in the development of 
the microspores, or pollen grains were 
illustrated by a series of lantern-slides. 


vote of thanks to Dr. Rendle for his in- 
teresting address. A. M. 
——— MD O 


SCIENTIFIC NEWS. 


Dr. H. H. Turner, who lectured again 
on February 14 at the Royal Institution 
on “ Variable Stars: Our Sun,” said that 
much of our knowledge with regard to the 
Sun was derived from Sun-spots, whose 
movement towards the edge of the Sun 
was suggested by Gallileo in 1610, be- 
lieved in by Sir William Herschell, and 
confirmed by Professor Wilson, of Glas- 
gow, in recent times. It was realised in 
the nineteenth century that these Sun- 
spots waxed and waned, and it was now 
generally received that their waxing and 
waning took place in cycles of eleven 
years. That Sun-spot activity had close 
connection with conditions on Earth was 
undoubted. Photographs of Sun-spot 
groups, taken from Greenwich Observa- 
tory, were shown. 

The development of X-rays and their 
uése’in. commerce formed the subject of a 


~ 


. that it is composed of a solid, liquid, or 


_ Ministry :—(1) 


lecture by Mr. H. M. Martin, radio- 
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Association, to be held on Thursday, 


grapher to Edinburgh Royal Infirmary, 
given last week under the auspices of the 
Edinburgh and District Radio Society in 
the Philosophical Institution, Queen 
Street. The man in the street, he said, 
still connected X-rays with broken arms 
and legs, and confined their use, in his 
own mind, entirely to medical and surgical 
science. But with a tube at their disposal 
such as the Coolege tube a door had been 
opened into the commercial world, and it 
would surprise many if they made out a 
list of the various commercial enterprises 


sidered from various aspects. 
T. Martin Lowry, F.R.S., and Mr. L. C. 


powders by elutriation. Professor P. G. 


cocoa and chocolate. 


sion. 


in health or disease :—Professor W. M. 


and golfers Bayliss, F.R.S. (chairman), Mr. J. E. 


would understand the valuc of having a 
core, which Gauvain, M.D., Dr. Leonard Hill, F.R.S., 
Dr. J. H. Sequeira, F.R.C.P., and Dr. 


tions fitted up to detect contraband goods. ma aie eae apracead te 


The examination of metals had been very 
successfully effected, and regular advances 
were being made in the knowledge and 
technique of the subject. In the examina- 
tion of timber X-rays were very useful. 
Internal knots, resin pockets, bad shakes, 
cracks, and grub holes were easily seen. 
Great use was made of the X-rays during 
the war in the examination of inaccessible 
parts of wood structures, such as hollow 
spars for aeroplanes or the inner layers of 
plywood, where the quality of material 
and workmanship could not be ascer- 
tained by the usual methods. | 

„Mr. E. W. Dobbs lectured on the subject | 
ot “ The Spectroscope ” to the members of 
the Scientific Society at the Birmingham 
Midland Institute last week. Mr. Dobbs, 
whose lecture was illustrated by lantern 
slides, devoted most of his remarks to a 
consideration of the conchisions suggested 
by an examination of the solar spectrum 
by means of the spectroscope. The latter 
taught them three things about the sin— 


in our back issues, whether a tomato 
should be classed as a fruit or a vegetable, 


mittee, which is sitting to hear objections 


carried by merchandise trains. The rail- 
way companies have settled the problem 


that tomatoes should be placed in the 
same classification for rating purposes as 


that this would be done. 


tween the breeding place and the feedin 


highly incandescent gaseous mass, which| 224 resting place, between summer an 


was surrounded by' gaseous atmosphere; 


tinguish between the two. | 
The following definitions will be used 
officially from March 1, states the Air 
_Aeroplane.—Any aircraft 
heavier than air; with fixed wings, driven 
mechanically. (2) Aeroplane is a generic 
term, and includes: (i.) amphibians ; (ji.) 
seaplanes; (iii.) landplanes, denoting 
respectively aeroplanes designed to alight 
on or take off from: (i.) land or water ; 
(11.) water; (iii.) land. (5) Seaplanes in- 
clude float planes and flying boats, denot- 
ing respectively seaplanes fitted with 
floats or hull. (4) Landplanes designed 
so as to facilitate their landing on a 
ship’s deck will ordinarily be known as 
ship planes. 
At a joint meeting of the Faraday 
Society and the Oil and Colour Chemists’ 


might be taken that, with rare excep- 
tions, fifty miles an hour was rapid, and 


ft. would be the average altitude of flight, 
rather than the 10,000 ft. they heard of. 
We had learnt much from our airmen on 
this subjéct. There was no hope at pre- 
sent of avoiding the suggestion that birds 
had the homing quality in a supreme 
degree. 


The Fuel Research Board of the Depart- 
ment of Scientific and Industrial Research 
have appointed the following as a com- 
‘mittee to advise upon the sampling and 
analysis of coal:—Professor Thomas 
Gray, D.Sc., Ph.D. (chairman), Professor 
J. W. Cobb, C.B.E., B.Sc., Mr. J. T. 
Dunn, D.Sc., Mr. J. S. Flett, O.B.E., 


March 9, at 8 p.m., in the rooms of the 
Chemical Society, Burlington House, W.1, 
a group of papers will be presented deal- 
ing with the properties of powders con- 
Professor 


McHatton will deal with the grading of 


H. Boswell will contribute a paper on 
elutriation from the point of view of the 
geologist, and Dr. J. W. French will 
speak on grinding and polishing powders. 
Dr. R. S. Morrell, Mr. C. A. Klein, and 
Mr. W. J. Palmer will discuss the sub- 
ject from the point of view of the oil and | S 
colour chemist, and Mr. R. W. Whymper 
will deal with certain applications to 
2 The subject will 
then be thrown open for general discus- 


The Medical Research Council have 
appointed the following committee to 
advise them upon the promotion of re- 
searches into the biological action of 
light, with a view of obtaining better 
knowledge of the action of the sun and 
other forms of light upon the human body 


Barnard, Dr. H. H. Dale, F.R.S., Captain 


S. R. Douglas (late I.M.S.), Sir Henry | became 


_ An old problem, several times discussed 


was raised on the 16th inst. at the meet- 
ing of the Railway Rates Advisory Com- 


from traders and others against the pro- 
posed general railway classification of goods 


to their satisfaction by putting the tomato 
in a class of its own. Mr. Major, of the 
National Federation of Fruit and Potato 
Trade Associations, told a member of the 
Committee that the traders looked upon 
the tomato as a fruit. A request was made 


fruit, and the chairman later announced J. 


At the Royal Society of Arts last Satur- 
day, Professor J. A. Thomson, lecturing 
on the migration of birds, said migration 
was a regular seasonal ebb-and-flow be- 


winter quarters. It was an old-established 
rhythm which now worked with the 
smoothness of a long-going concern. He 
told of a swallow, with an aluminium ring 
around its leg, being liberated in the late 
summer of 1912 and returning long after- 
wards to the farm in Aberdeenshire where 
it had been born. A swift liberated in 
Ayrshire in 1914 returned to the same 
spot in 1918. As to the speed of flight, it 


thirty much nearer the truth ; while 3,000 


i e 


Kes. 24, 1922,- 


D.Sc., LL.D., F.R.S, Mr. G. Nevill 
Huntly, B.Sc., Mr. S. Roy Illingworth, 
M.Sc., Mr. J. G. King, F.I.C., Myr.: C. H. 
Lander, D.Sc., Mr. R. Lessing, Ph.D., 
Mr. C. A. Seyler, B.Sc., Mr. F. S. Sin- 
natt, M.B.E., M.Sc., Professor R. V. 
Wheeler, D.Sc: Secretary, Miss N. 
Renouf, F.C.S. It is intended that the 
methods recommended by the committee 
shall be adopted in connection with the 
physical and chemical survey of the 
national coal resources. Communica- 
ions for the committee should be ad- 
dressed to the secretary, at 16 and 18, 
Old Queen Street, Westminster, London, 


Mr. A. G. Perkin, lecturing at the 
Royal Institution last week on ‘‘ Dyeing: 
Ancient and Modern,” said the art of 
dyeing originated in the East, and it was 
likely that the first dyestuff discovered 
was indigo. There were few dyes of real 
value provided by nature which possessed 
@ real attraction for fibres, but a fine 
though fugitive red was obtained from 
Safflower at least 2500 r.c., and this was 
largely used by the Egyptians for colour- 
ing their mummy cloths. A real advance 
was the discovery of the art of ‘‘ mordant- 
ing,” by which numerous adjective 
dyes with which nature abounded 
available for -use. Kermes, 
mentioned in Exodus under the Hebrew 
name of ‘‘Tola,’’ or ‘‘ Tolaschami,’’ 
was a dye of this class. It was 
an insect found on the oak kermes, and 
was of'no service without the use of a 
mordant. With aluminium mordanted 
material it gave a certain crimson colour. 
The ‘‘ Purple of the Ancients ’’ was said 
to have been discovered about 1500 3.c. 
Used at Tyre, the Manchester of the 
Ancients, it was also known as Tyrian 
purple. It was obtained from certain sea 
snails which possessed near their heads a 
cyst or vein containing a small amount of 
a pus-like liquid. Fabrics impregnated 
with a solution of this liquid developed 
on keeping a fast purple-red colour. The 
expense of the dyeing operation with the 
use of this matter was so great that a. 
pound of wool so treated was at one time 
worth the present equivalent of £36. 


Dr. D. Hanson, of the National Physical 


‘Laboratory, lecturing on the subject of 


‘* Heat Treatment of Non-Ferrous Alloys ” 
to the members of the Birmingham 
Metallurgical Society, last Friday night, 
devoted most of his remarks to the con- 
sideration of the phenomenon of ‘‘ 

hardening’’ of certain alloys, notably 
Duralumin, and the new Y alloy recently 
discovered and developed at the National: 
Physical Laboratory. He reminded the 


audience that ‘‘ age-hardening “ was by _ 


no means restricted to aluminium alloys, 
but was found to occur in several direc- 
fions, and had many commercial applica- 
tions. In the case of Duralumin, “ age- 
hardening ’’ was found, on close scientific 
investigation, to be due to the difference 
in solubility of the magnesium silicide. 
compound present in the alloy. | 


Messrs. Hampton and Sons (St. James’s 
Square) claim that the house, No. 7, Ken- 
sington Park Gardens, which they offered 
on Tuesday for sale was the first private 
house in London to have electric light. 
They say:—‘“In the early ‘eighties the 
late Sir William Crookes, O.M., personally 
laid down the wires, insulated in glass, in 
certain rooms at his house in Kensington 
Park Gardens, the current being supplied 
by a private gas engine and dynamo.” 

More examination howlers: This time 
from answers received to the general know- 
ledge paper at the recent entrance exam- 
ination for European and Anglo-Indian 
apprentices( in the Moghalpura Railway 
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workshops. ` Mr. De Valera is the man 
who is engaged to Princess Mary. He is 
also known as Viscount De Valera.” 
“Mr. Lloyd George is the present Prime 
¢ Minister of England. He was no great 
military man at first, but a common well 
bread gentleman.” ‘ What do you mean 
by a Soviet? A.—A Soviet is the society 
term for napkin. It is used for preserv- 
ing your clothes, and after eating it is 
used for wiping your mouth and fingers.”’ 
The annual general meeting and excur- 
sions of the Somersetshire Archeological 
and Natural History Society will be held 
at Clevedon on July 4, 5, and 6. The 
prejident-olect is Hon: Professor Sir W. 
yd Dawkins. i 


The International Correspondence 
Schools, Ltd., of Kingsway, London, 
W.C., have just published second editions 
of their ‘‘ Electrical Engineers’ Pocket 
Book” and their ‘‘ Mechanical En- 

_ gimeer’s Pocket Book,” at 10s. 6d. each. 

Each contains just upon 500 well-printed 
pages and is profusely illustrated, but 
thanks to thin but excellent paper will slip 
easily into the breast-pocket. In addi- 
tion to the usual tables, many are in- 
-Cluded that have been specially prepared, 
and will not be found elsewhere. 


_ A most useful little shilling’s worth just 
issued by Messrs. S: Rentell and Co., Ltd., 
56-69, Maiden Lane, W.O., is a complete 
hist of ‘Central Station Voltages and 
Charges Throughout the United King- 
dom,” revised to latest date. The stations 
are alphabetically arranged, and all that 
can be desired to know can be gleaned at 
a glance. 

_ “The Mechanical World Electrical 
_ Pocket Book, 1922’’ (London and Man- 
chester, ‘Emmott and Co., Ltd., 20, Bed- 
ford Street, W.C., 2s. is enlarged sub- 

stantially, and its scope extended to in- 

clude a lengthy section on power-station 
construction and operation. 
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LETTERS TO THE EDITOR. 
THE RADIANT-POINT OF 
_ _LYRIDS--BRIGHT METEOR. 
(79.j—In Miss Grace Cook's quotation 
{letter 70) of the meteor notes supplied by 
Mr. Prentice we find the following :— 
_ “April 16-26.—Lyrid shower. Has it a 
moving radiant? ” | 
Theré is hardly any doubt, at the present 
‘state of our knowledge of this shower, that 
it exhibits a shifting radiant. The only point 
that requires confirmation is the position from 
night to night during the brief season of its 
apparition. The place of the shower on the 
date of maximum appears to be pretty well 
established at 271° + 33°. 
able paper by Mr. W. F. Denning in the 
“* Monthly Notices ’’ of the R.A.S. for March, 
1899, in which, after discussing the deter- 
aminationg of the positions of the Lyrid 
centre by various observers, he states :— 
“ The series of positions greatly favours the 
idea of a moving radiant, and I think there 
-can be no doubt of its occurrence, though 
the exact rate of the displacement is not quite 
‘certain. Before April 20 . . . the radi- 
ant is certainly W. of R.A. 270°. while on 
April 20 and following nights it is certainly 
E. of it.” (Of course, with the lapse of a 
day in 1900, April 21 must be read in place 
f April 20 to suit present-day conditions.) 
In the “Observatory,” August, 1905, Mr. 
Denning wrote another valuable article on the 
“*Real Paths of Meteors Observed During 
the Lyrid Epoch, 1889-19053,” at the end of 
which he gives an ephemeris of the Lyrid 
radiant, based on 186 Lyrids mapped by him- 
-self during 1873-1904, April 15-25. As some 
-of our meteor observers may not have seen 


THE 


it, I am constrained by its usefulness to 
copy it here :— 


a 
April 15 .. 2634 + 
April 16 .. 264% + 33 
April 17 .. 266 + 83 
April 18 .. 2674 + 33 
April 19 .. 2684 + 33 
April 20 .. 2693 + 33 


sible that the radiant is not visibly active on 
April 15, 16, and 25, as I have seen very 


gives positions for the Lyrids from April 18 
to April 26, shifting from 267° + 33° on the 
-first date to 278° + 335° on the last. 


roughly re-determined some time ago irom 
radiants as under :— 
1900 April 20, 21 
1908 April 21, 22 


up” the sky in the South of England, Path 


very curfous point with regard to the photo- 


There is a valu- 


s 
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'a 5 
April 21 .. 271 + 33 
April 22 .. 272} + 33 
April 28 .. 2734 + 33 
April 24 .. 2742 + 33 
April 25 .. 276 + 33 


ô 
33 


Mr. Deming further remarks : “ It is pos- 


slight evidence of it on the nights men- 


tioned. © . 


Furthermore, in the B.A.A. ‘‘ Observer’s 
Handbook ° for 1922, the same authority 


My own determinations of the Lyrid 


radiant have been somewhat scanty, owing 
chietiy to unfavourable weather at the epoch. 


They are as follows :— 


April 21, 1900 and 1903 271° + 334° 8 meteors 
April 21, 1920 ....... < 271° + 83° 6 meteors 
April 22, 1903 ........ 273° + 38° 7 meteors 


The positions for 1900 and 1905 were 


274° + 33° 6 meteor’, 
2713° + 38° 12 meteor 
A bright fireball was seen here last night 
(Feb. 17) at 11h. 32m., low in the Southern 
sky. I was in an outhouse at the time, and, 
unfortunately, did not see the beginning of 
the path, which ended behind some bushes 
and roofs. The meteor was of a most beau- 
tiful brilliant electric green, like a bright 
star, and followed by a short reddish train. 
The magnitude was almost equal to that of 
Jupiter, so that the object must have ‘‘ lit 


from about 129}° — 20° to about 1553° - 
264°,w hich occupied about 5 seconds. The 
radiant-point may have been near 8° Aurige 
I should be glad to learn of further observa- 
tions of this interesting object. A. King. 
Ashby, Scunthorpe, Lincs, Feb. 18. 


THE GREAT NEBULA IN ORION. 
[80.]—Mr. Buss, in letter 67, mentioned a 


graphs—i.e., the luminous tails to the fami- 
liar line of three stars, adjacent to the denser 
portion of the nebula, and he invites the 
views of your contribrtors thereon. 


There can hardly be any doubt as to the 


objective reality of the appendages, which 
‘are very distinctly portrayed in Bond’s draw- 


ing, 1859-1863, in Kein’s Star Atlas. There 
the appendages are shown nearly, but not 
quite, parallel, and there is another star to 
the South-east which likewise has a luminous 
tail, but at an angle of about 35° to 40° to 
the others. 


There can only be one possible explana- 
tion of this phenomena. All the stars referred 
to are obviously immersed in the nebula, but 
in the less dense poron thereof. We only 
need to assume these stars have a proper 
motion at approximately right angles to the 
line of sight—no unreasonable assumption. 
Tt then. becomes quite conceivable that a 
condensation of the nébulous matter would 
occur, so to speak, in the wake of the star, 
and which would be sufficiently great to ren- 
der the .more condensed following portion 
luminous. by contrast. 


The effect would be the same, whether we 
consider the stars moving and the nebula 
stationary, or vice versa, or a combination 
of both conditions. The important point is 
that the direction of the tail indicates the 
direction of relative movement across the 
line of sight. I: would be interesting to 
know if any proper motion of the three stars 
in question has been detected? 


Bond’s drawing distinctly shows an ap- 


parent tendency for the nebula to rotate as 
a whole on a point approximately adjacent 
to the trapezium, judging from some of the 


outlying streamers. There can hardly be any 
doubt there is considerable variation in the 
nebula since Bond's day. J. H. Hindle. 


6 in. or So. 
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LUNAR PHOTOGRAPHY. 
[81.J—‘T. W. C.” (letter 63) evidently 


imagines that a lunar photograph is a matter 
for a prolonged exposure. Not only is it not 
60, 
short enough. 
« combination of phases.” 
who use small telescopes have any concep- 
tion of the intensity of 
large instrument. 

such a telescope as 


but the difficuity is to get an exposure 
There will therefore be no 
Few observers 


the moonlight in a 
To study constantly with 
the 18 in. reflector here 
formations like Aristillus and Eratosthenes 


right through a lunation would be to court 
blindness. 
telescopes are not much used for 
work. 
to use powers of 
so reduce the glare 
can see extraordinarily fine detail. But such 
occasions are rare. 
refractors and 9 in. or 10 in. in refiectors are 
as much as one can use comfortably for lunar 
work. And if you want to keep a keen eyo 
for faint objects or fine detail, do not make 


That is really the reason why big 
this sort of 
When air conditions are good enough 
400 to 500 on the 18 in. and 
and risk to the eye, one 


About 8 in. aperture in 


a habit of moon-gazing with apertures above 
. Wm. F, A. Ellison. 


[82.J—I can assure “T. W. C.” letter (63) 
that phase has nothing to do with the lack of 
sharpness in lunar photographs compared 
with eve observations. Having taken many 
hundreds of lunar photographs with the 124- 
in. mirror now in Mr. Merlin’s possession, I 
never found an exposure of more t three 
seconds necessary even when magnifiers were 
employed. In such a short time no altera- 
tion even at the edges of the shadows of lunar 
mountains could affect the result; indeed, very 
much longer exposures could be made without 
this source of possible lack of sharpness 
causing trouble. — l 

The real cause of lunar photographs being 
less than what the eye can observe 
with the telescope employed is our atmo- 
sphere. Even with a s exposure there is 
time for much tremor in the air, and these 
tremors superposed one on the other render 


tthe images of sharp lines fuzzy and 


The finest photographs yet taken are those 
of the 100-in. reflector at Mount Wilson. 
Those I have seen and have were all taken 
on one night, certainly a m of supreme 
excellence atmospherically. ‘These show an 
amazing number of fine objects, but, as, has 
been stated in these ns before, it 38 
doubtful whether they exceed what a 6-mn. 
will show visually. 
~ Professor Pickering’s observations would 
seem to be adapted for confirmation by photo- 
graphic work, but unfortunately few possess 
the large telescopes needed, and in eo 
the air is too unsteady for the best ts. 

J. Milton Offord. 

Ealing, February 18, 1922. 


SUUNSPOTS—ZODIAC LIGHT. 


[83.]—On the afternoon of February 12, at 
about 5 p.m., 
the Sun through a bank of mist over the 
Western horizon, and as I usually do when 
I see the Sun under those conditions, I care- 
fully examined its surface to see whether 
any ‘‘naked-eye’’ sunspots were visible. 

I was pleased to observe what appeared to 
be a large one a little to the East of the centre 
of the disc, and on looking through a small 
portable telescope I found that it consisted 
of a croup of considerable size; also. I saw 
two other darge spots near the Western limb. 

On the night of February 13, between 7 and 
8 o'clock, I was walking along the sea front 
at Weston-super-Mare, which at this time of 
the year is generally in darkness, when I was 
very pleased to oa re a remarkably fine 
display of the Zodiac Light in the Western 
skv. 

I have many times observed this phe- 
nomenon from various places, but never to 
my knowledge have I seen it so brilliant as it 
was on this occasion. Its elliptical shape was 
very marked, and it could easily traced 
along the Ecliptic mearly as far as the 
Pleiades. i 

By comparison with the Milky Way, I esti- 
mated that it wasrat least twice as bright at 
its, central parti 


I noticed the dull red disc of | 
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Could any of your readers say whether 
there is any connection between Solar dis- 
turbances or Sunspots, and the brilliance or 
otherwise of the Zodiac Light? 


Weston-super-Mare. A. E. Newbery. 


“E. M” WEATHER STATIONS FOR 
1922—WEATHER IN JANUARY, 1922— 
SUNSHINE AND ATMOSPHERIC POL- 
LUTION—RAINFALL AT TUNBRIDGE 
WELLS IN 1921. l 
[84.]—As is usual every February the List 

of Stations is given from which it is hoped to 

give a consecutive record of rainfall, tem- 
perature, and, in some cases, sunshine, 
throughout the current year. The new 
station in Somerset is not far from Porlock 

Bay, and should go towards filling in the gap 

which has always previously existed between 

Cheltenham and our Devon stations. The 

station at Plumstead will be recognised by 

older readers as one of those which dis- 
appeared from the columns of ‘‘ Ours ’’ during 
the war. 


Station. ; Authority. 
London (Holborn Viaduct) Negrettiand Zambra 
y (Lewisham)...... Mr. G. E. Dacey 


J3 (Plumstead) .... 
TUBE WEN Qalvo eT 


(Hawk ba) 
f awxenbu 
Worthing. ence Ss es a : 


Mr. R. J. Allison 
Boro’ Meteorologist 

(Dr. F. C. Linton) 
Mr. D. W. Horner 
Boro’ Meteorologist 
(Dr. R. H. Wilshaw) 
Boro’ Meteorologist 

(Mr. A. C. Saxby) 
Mr. Giles Owen 


Cheltenham Tae ae 


Northwich, ...... 


Allerford ....ccccccecees - Mr. J. Dyke Acland 
Torquay eacosseeseeeeeee Boro’ Meteorologiat 
(Mr. G, E. Body) 
Ipplepen *.......... eoosee Rev. R. D. Cook 
Manaton ....cecccceces -- Mr. D. W. Horner 


RAINFALL IN JANUARY, 1922. 


days |Grea- 
with test 
Sian Total| —_-_—_| fall 
Station in. |.01” .04”lin 24! Date 

or or {hours 
BE ET! In, 

o o 

So g 

i 


E 


London (Holborn 


Viaduct) ..........| 2.25 | 20 | 12 | 0.67 j “19th 
London (Lewisham). .| 2.28 | 21 | 15 | 0.46 | 18th 
London (Plumstead) 2.10 | 22 | 13 | 0.49] 19th 
Tunbridge Wells f 

(Calverley Park)ł ..| 3.46 | 19 | 14 | 0.74 |. 18th 
Tanbridge Wells 

(Hawkenbury) ....| 3.92 | 19 | 15 |0.85| 18th 
Worthing§ ..... e... -| 8.92 | 20 | 16 | 0.81] 19th 
Cheltenham ........| 3.30/19 | 16 | 0.50| 18th 
Northwich (Barnton)| 3.76 | 22 | 18 | 0.69] 15th 

erford ....cccccees 3.36 | 27 | 21 | 0.64|. 15th 
Torquay|{ ...... ....| 4.58 | 16 | 90.68; 20th 
Ipplepen ..........| 5.78 | 28 | 17 |072| 27th 
Manaton .........00- 5.85 0.73 | 18th 


*Taken at 6 p.m., all others at 9a.m. 
Averages: + 2.54 in.; § 2.55 in.; || 3.26 in, 


TEMPERATURE. 
, Max. Min. Max. Min. 
Stations. Shade. Shade. Solar. Grass, 
o ° Q 


(e) 
Holborn Viaduct 57 .. 25 .. 8l .. 23 
Lewisham ess... 56 oe 24 ee “= eso 21 
Plumstead ...... 56 . 24 o. SL o 2l 
Tanbridge Wells* 57 .. 22 .. 97 .« 11 
Worthingt ...... 67 .. 25 .. 95... 20 
Cheltenham Stee 58 ses 04 se 84 ee 14 
Barnton ........ 56 ..@24 .. 85 .. 19 


fiynchmead .... 53 .. 25 .. 105 .. 20° 
Torquay§...cce.. 57 ee 30 ee re ee cme 
Ipplepeu weesevce 65 eo 27 ee — as 7™ 


* Hawkenbury 66°, 23°, 18°; + Mean 41°; 
§ Mean 44.4° ; average 42.5°. 


SUNSHINE. 


Month. Sunniest 
Day. Hours. 


4th .. 
28th .. 
22nd .. 
16th ee 


London (Holborn 
Viaduct ........6 ee 
London (Plumstead) .. 
Tunbridge Wells ...... 
Worthing* @eeaeoaeeoeecognveo 
Cheltenham ........0¢ 28th .. 
Torquayt .cscccccece > 17th .. 
* Average:—64.2 hours. ł 62.8 hours. 


In this table of sunshine records, it will 
be interesting to compare the values taken in 


MODS 
2 a a a ao O 


the centre of the City of London (Holborn 
Viaduct) with those of a suburb (Plumstead), 
what may be termed an ‘‘outer suburb” 


(Tunbridge Wells), and a south-coast station 


(Worthing). All those interested in “‘ smoke 
abatement ’’ should note that when the pre- 
vailing direction of the wind is N. or N.W. 
the sunshine record at Tunbridge Wells, 
distant 32 miles to the gouth-eastward, from 
ithe Metropolis, is distinctly affected by the 
smoke canopy from London. Hence in 
November last, when the prevailing winds 
were other than N.W., the sunshine record 


at Tunbridge Wells almost equalled that at 


Worthing, both being over 90 hours. 
During mber, however, when N. and 
N.W. winds frequently manifested them- 
selves, the inland town had already 20 hours 
less sunshine than the sea-coast one. It is 
noticeable whenever the wind is N. or N.W. 
a smoky haze or fog appears, whilst with 
every other direction of the wind the atmo- 
sphere is perfectly clear. No stronger evi- 


dence is needed of atmospheric pollution by. 


factory and domestic chimneys, and it is 
quite remarkable to what great distances the 
evidence of such pollution may be observed. 
The full rainfall records at my station at 
Hawkenbury, Tunbridge Wells, for- 1921, 
show that January was the wettest month, 
with 3.33 in. of rain, whilst June was the 
driest with only 0.03 in. to ite credit, July 
following closely with but 0.56 in., the respec- 
tive number of ‘‘rain days” for the three 
months mentioned being 18, 1 and 3. The 
total fall for the year was 17.40 in., falling 
on 104 days, being just half the average. 
Before concluding these remarks I should 
like to remind all rainfull observers that it 
is now necessary not only to give the number 
of days with 0.01 in. or more (“rain days ’’), 
but also to give the number of days with 0.04 
in. or 1 m.m., or moře (“ wet days’’). This 
is'a new rule. of the ‘‘ British Rainfall Organ- 


asation.’’ | 
D. W. Horner, F.R.Met.Soc. 
Tunbridge Wells. 


CROOKES GLASS IN MICROSCOPY. 
{85.J—I note in the letter by “C. A. N.” 


on the above subject that he used Crookes 
glass “to cut out the ultra-violet light during 


exposure: of the plate” while taking some 


photographs of Navicula Lyra at a magnifica- 
tion of 1,000. On the subject of ultra-violet: 


light I somehow seem to become enveloped 
in a fog. I read, in one book, that ultra- 


violet light cannot have any effect on the 
vision, as its waves are too small to stimulate 


the rods and cones of the retina. Then we 


have Crookes glass to protect the eyes—from 


invisible rays. Then I pick up another book 
and learn that the Sun’s rays on Earth are full 
of ultra-violet light, and that it tis due to 
these rays that we get brown when on holiday 
in the summer. Referring to another book, 
I learn with interest that utra violet light is 


easily absorbed by a few centimetres of air— 


and our atmosphere is many miles thick. 
Then I see it stated that quartz is very trans- 
parent to ultra-violet rays, and that glass is 
mot, hence the necessity of making ultra- 
violet-rays-giving lamps’ of quartz, as glass 
would stop the rays. Then in my dear old 


Institution of Electrical Engineers they used | 


mercury-vapour lamps to illuminate. the lec- 
ture hall, the lamps being of glass, and placed 
in the ceiling, with sheets of yellowish glass 
below to prevenit the ultra-violet rays, which 
cannot pass through the glass of the lamps 
(so we are told) from reaching the audience 
below through several metres of air, which 
absorbs them (so we are told), and affecting 
the eyes which cannot see them (so we are 
told). Then I leatn that if I desire to take a 
photograph of the wtra-violet spectrum I 
must not use glass lenses, as they stop the 
rays; I pick up another learned volume and 
discover that when taking photomicrographs, 
through glass lenses, it is better to use 
Crookes glass to prevent the ultra-violet rays 
reaching the plate. there any means of 
ascertaining who is correct? Amid such con- 
flicting information, is it strange that an 
ignoramus like myself should feel befogged ? 
Many years ago Í repeated an experiment of 
Hertz, namely, the effect which light from 
one spark-gap, A, had on the sparks passing 


through another gap, B. The effect was said 
to be due to ultra-violet rays, and interposing 
the nest possible film of mica between the 
two gaps stopped the sparks across B. I alsa 
repeated some of Elster and Geitel’s experi- 
ments using, an aro to discharge a 
charged zinc plate through many centimetres 
of air When Sir James Dewar made certain 
experiments in 1909, at the Royal Institution, 
on the effect of ultra-violet light on bacteria, 
while floating on a bath of liquid hydrogen 
(which said bacteria I had prepared for him 
and then incubated afterwards in Sir William 


Crookes’ laboratory), he used a quartz mer- 


cury vapour n 
not to screen o Tia 
should, therefore, in view of the ares) 
statements which I read, be truly grateful 


a quartz vessels, so as 


some kind reader would explain away the ap- ` 


parent anomalies whioh seem to surround 
ultra-violet light, its sources, effects, and 
transmission through space and matter: . Per- 
sonally, I am of opinion that the word ultra 
is used too freely, and should not be tacked 
on to rays only just beyond the lilac of the 
visible spectrum—a region one manay gees 
quoted. RAD. 


~ 


[86.]—Surely “C.A.N.” in letter (74) does: 
not put forward the photo-micrograph A es 
the best possible result using Wratten green 
B screen. To my mind tho diatom as there 
shown is badly out of focus and if this is 
the best view the objective will give there is 
something amiss with the lens. 

I do not understand why it should be 
mecessary to cut out the ultra-violet when 
using the B screen EN an no light 
beyond wave-length 4, see percentage 
kennon in Wratten’s “Light Filters,” 
3rd. Ed., page 59). If the green-filter 
really passes any ultra-violet this might 
easily be cut out by combining it with K.2, 
which also cuts at 4,700. 
- I have just viewed N. Lyra with Leitz No. 
7 obj. and screen. It gives a view 
identical with that shown in photo B. With 
white light the result is practically the same, 
only a little colour being shown. _ Three- 
quarter cone from Abbe condenser used. 


e . e 


SUMMER TIME. 


[87.]—I have never put my watch to sum- 
mer alias Boche or Bosh time yet, and never 
mean to. But when the household gdddess 
has insisted on having some clocks PORDE 
it (for social and educational purposes), 
have adopted a simple device which may be- 
useful to some of ‘‘ Ours.” All small clocks,~ 
and some of the grandfather type, have the 


hour hand merely friction tight on its arbor. . 


It can, therefore, be easily pushed aroung 
to any position on the dial without interfer- 
ing in any way with the interior economy 
of the clock, or any risk of deranging it. 
Therefore, to set the clock to Berlin time (no 
libel to call it so, for jt is), just push the 
hour hand forward an hour. Do not touch 
the minute hand. The clock will, of course, 
strike Greenwich time still, but what matter? 
It will merely say at each hour, “My bands 
are telling a lie,” which will serve as a re- 
minder. ; : 
By the way, we may be in for a beautiful 
muddle here in Ireland if Hun time comes 
along again. If I know anything of the 
people who now control Southern Ireland, 
they will have nothing to do with either sum- 
mer or Greenwich time, but will have publie 
clocks set to Dublin time, as we all had 
before the war; and I think they will be 
right, for Ireland, as a whole, is too far 
West of Greenwich to find G.M.T. convenient 
for general purposes. Indeed, more than 
half of Ireland is within the zone of West 
Atlantic time (3 hour slow of Greenwich). 
Now, if the Northern Parliament will not 
fall into line on this point, we shall have 
times differing by nearly, an hour and a-half 
on opposite sides of the boundary, and a 
traveller from Belfast to Dublin will find his 
watch 1} hours fast on reaching Dundalk. It 
will be 11.30 a.m. in Newry, Armagh, an 
Enniskillen when it is 10 a.m. in Dundalk 
and Clones. And thirsty souls when the pubs 
close oñ the North side will only have to do 
a)\bonf#fide journey of a few steps across. 


e rays from the bacteria. I 


‘Fes. 24, 1922. 
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‘the frontier. to enjoy the hospitality of those 
‘ on the South for another hour and a-half. 


I know of one country house in Co. Fer-| had 
white metals, vet he did not think that 


' managh where the house is in Ulster and 
the gate-lodge in the Free State. 
Personaliy, I think that the more confusion 
_summer time makes the better, for the sooner 
will people be, sick of it. All the countries 
which init te it so enthusiastically seem to 
be gradually getting ‘‘fed up.” 
? Wm. F. A. Ellison. 


SUMMER TIME. 


[88.]—-Opponents of the Summer Time Act . 


are already sending their names for entry in 
the register. Professional men so far ppe- 
dominate. 

To save pos 


, Names sent on lists if 
signed by the 
pation stated 


objectors individually and occu- 
will be entered. As many trades 
and professions as possible should be repre- 
sented to confute the arguments of those who 
maintain that the measure is such a blessing 
to certain sections of the people. Names are 
also wanted of objectors fb), similar to my- 
self, who, not necessarily opposed to the prin- 
ciple of the Act and not adversely affected by 
it personally, are distinctly against the Alice- 


in-Wonderland method of obtaining its 
operation. | 
I should like the autograph of correspon- 


` dents who have already written in ‘‘ Ours * in 
favour of the abolition of the Act—at the end 
cf a postcard. 

The book I am using for the entry of names 
will accommodate about 5,000 ; the postmban, , 
I may say, has not yet gone on strike. Post- 
cards will go into a homemade card index 
file, but letters are just as convenient if one 
wishes more space to point out any in- 
teresting experience. 

A word to those in favour of the Act :— 
Correspondence is welcome if sensible, but not 
on the lines of the old story about “‘ bene- 
ficial to the majority,” etc. The majority has 
never been consulted as yet, and, as ‘‘ Lan- 
cashire Lad ” said: (Jan. 27), would no doubt 

` vote against the measure. Now get out a 
postcard. . T. M. F. Tamblyn-Watts. 

l Late Lt. R.A.F., A.M.I.E.E. 

Helwan, Sandown Avenue, 


Westcliff-on-Sea. 
STEEL AND ELECTROTYPE 
SPECULA. 


[89.j—Now that stainless steel is being re- 
commended for specula, and in view of the 
fact that queries are sometimes asked regard- 
ing the possibility of reproducing large 
mirrors by electrotype, the following, though 

- eighty years old, may have a useful as well 
as an historic interest. F.A. 


MEETING OF BRITISH ASSOCIATION, 
MANCHESTER, 1842. 


PROCEEDINGS OF SATURDAY, JUNE 25. 


Section A.—MATHEMATICAL AND PHYSICAL 
SCIENCE. 


Improvement of the Telescope. By Fox 
Talbot.—The author stated that this subject 
occurred to him about two years ago, when 
the Earl of Rosse (then Lord Oxmantown) 
was making much larger specula for reflect- 
ing telescopes than had ever been obtained 
before; and he thought that if he could once 
obtain a very large and ect speculam it 
might be possible to multiply copies of it by 
galvanic means. He had observed that, if 
an electrotype cast were taken from a per- 
feotly polished surface, the cast was also per- 
fectly polished, so that no defect of form, 
from this cause, could have any injurious 
effect on the speculum. The great and 
obvious effect was that. electrotypes being 
in copper, a very lange speculum in that 
metal would reflect no more light than a 
very smal] one in speculum metal. He men- 
tioned these ideas to Professor Wheatstone, 
who said that the same had occurred to him, 
and he showed him a paper which he had 
drawn up some months before. In this paper 
the Professor suggested the taking of galvo- 
plastic casts of specula in platina, palladium, 
silver, or nickel; and for special purposes 
gilding the copper of the common electro- 
type, taking care that the two precipitations 
adhered well to each other. The idea had 


thickness, 


occurred, therefore, to both, but on compar- 
ing notes they found differences. Though it 
occurred to the author to precipitate 


platinum would have a sufficiently beautiful 
white metallic polish for the purpose in- 
tended. Silver he rejected, because easily 
oxidated by the atmosphere; nickel he had 
not tried, but it appeared likely to answer. 
Professor Whéatstone had, however, made 
choice of platina, and, varying the quantity 
till he found the required proportion, he 
obtained a mirror in platina, which appeared 
to him (Mr. Talbot) to have quite brilliant 
polish enough, and to be white enough to 
answer purpose; and the considered, 
therefore, that Professor Wheatstone had 
proved that at least one form of the specula 
of telescopes might be made Ly voltaic pre- 
cipitation. His own idea was that it might 
be possible to whiten the surface of the 
copper without injuring ‘the form ; and, there- 
fore, having obtained a speculum in very 
bright polished copper, he exposed it to the 
vapour of the hydro-sulphuret of ammonia, 
which has the property of turning copper 
white (converts its surface into sulphuret of 
copper), and it did. so without in the least 
altering the form. He has had it more than 
a year, and he yet knows no alteration upon 
it in any respect—the sulphuret of copper 
being a stronger chemical compound than the 
oxide, the oxygen of the atmosphere has no 
more effect upon it than it would have upon 
platina. This, therefore, appeared to him a 
mode by which important results for astrono- 
mers could be obtained. For the last year, 
perhaps, nothing further had been done, 
either by Professor Wheatstone or himself; 
but the other day, bemg at Munich, he 
visited Professor Steinheil, who informed him 
that abe al invented gare of ae 
specula electrotype. It so happene at 
both Professor Steinheil and himself ‘had 
published their respective methods about a 
month or six weeks before, the one in the 


Transactions of the Academy of Sciences at 
Munich, and the other in England. Their| In 


modes, however, were different, as Professor 
Steinheil precipitated gold upon the speculum 
of copper; and, having precipitated a certain 
thickness of gold, he then precipitated copper 
upon: the back of the gold to give it sufficient 
Mr. Talbot would have thought 
beforehand that gold would not reflect light 
enough to be available, but Professor Stein- 
heil told him that he had found, by careful 
experiment, that it reflected more light than 
polished steel. He allowed Mr. Talbot to 
look through a Gregorian reflecting telescope, 
of which the speculum was a common one, 
but gilded, and he found the image perfectly 
clear and well defined. A slight tinge of 


yellow was thrown over all the objects, but 


it did not seem to detract from the clearness 
of the image. Now, tt was obvious that if 
the form of the speculum was not destroyed 


by gilding it, much less would it be affected 


by the plan of first precipitating the gold, 
and then the copper upon that, to give it 
strength. The astronomers of Germany were 
much pleased with Professor Steinheil’s plan, 
and he intended himself to have, in the course 
of a year, a very large telescope, furnished 
not only with a speculum, but also with other 
apparatus, voltaically formed, so that tele- 
scopes might be made all from a good model, 


ments one would not have known that such 
results would have followed; for some philo- 
sophers supposed that if we attempt to pre- 
cipitate the salts of two metals only one was 


precipitated. But Professor Steinheil in- 
formed him that they precipitated in union.. 
He thus obtained a speculum with a face of. 
gold and a back of copper. But supposing. 
the largest, cheapest, and best speculum were. 
obtained, the framework would be so gigantic 
that few observers would be able to use the 
instrament. With a focal length of sixty or 
eighty feet, it would be quite unmanageable 
for any private individual. In consequence: 
of this, the idea occurred to Mr. Talbot to 
have a tube fixed in an invariable position, 
and to have a perfectly true plane mirror, 
of a size somewhat larger than the concave 
speculum, placed in front of the tube, with 
an aperture in the centre. This plane re- 
flector should be movable about its centre 
in any direction, so that the images of lumi- 
nous bodies, falling first upon the plane re-- 
flector, then would te reflected upon the 
concave reflector and pass through the aper- 
ture. The only motion requisite for the plane 
mirror would be one about its centre. The 
mechanical difficulties in the way of this plan 
were far less than in the common method. 
Professor Steinheil’s idea.on this point was. 
somewhat different. Mr. Talbot did not 
think it important in what direction the tube 
of the telescope was directed, but Professor 
Steinheil thought that it ought to be pointed 
directly to the pole of the heavens, and kept 
as steady as possible, and that the plane 
of the mirror should have a simple motion 
of revolution, indeed, two motions, but about: 
a rectangular centre. 

After some eulogistic remarks from Sir 
William Hamilton upon the Earl of Rosse 
and the large speculum which he has lately 
cast, Mr. Isaac Holden observed that the late 
Earl Stanhope had invented and erected a 
telescope on the very same principles as those 
recommended by Mr. Talbot, both with 
respect to the concave speculum and the use. 
of a movable plane mirror. . 

Sir D. Brewster mentioned.a similar plan, 
proposed by an American tleman some 
years ago to the Royal Society of Edinburgh. 
n this a pro tempore speculum was gene- 
rated by causing a dish, in which a quantity 
of mercury was put, to revolve rapidly, whew - 
‘the centrifugal force would form the surface 
‘into a paraboloid—the very form Lest adapted. 
for the purpose of reflection. The plan 
appeared so impracticable to the Society that 
no account of it was published in its ns- 
actions. He thought a surface of silver would : 
be preferable to that of gold, as it reflected 
mearly a third more light than gold. The 
reason why gold reflected more light than steet 
was because its refractive power was greater.. 


ORNAMENTAL TURNING. 


[90.J]—I regret to see in the last issue of | 
your paper that I omitted two things I 
should have done to Fig. xliv. First, the- 
crossline in the flange of B has not been 
erased, so it looks as if it is in two pieces. 
which it is not. Secondly, the two little- 
c.cs. on the brass ring of D are not there. 
I hope your readers will excuse my mistakes. 
and correct the figure. 'K. C. A. J. 


— >e 6 T0 
REPLIES TO QUERIES. 


[21.]—THE GOLDEN SECTION.—If “ One- 
of Ours * will study Euclid 1-47 and 2-11, ne 
will find that, to cut a line in extreme and 
mean ratio is easy enough geometrically, but: 
numbers are not applicable to this problem. 
and he will also see that the figures as given- 
by him are not correct: in other words, there 
is no Golden Section. His problem as set is as 
follows:—as 0.381966 is to 0.618034 so 0.618034 ` 
is to 1. If ho works this out he will find his. 
figures do not apply. 

Cardiff. I. J. Haddon. 

(29. —AIR COMPRESSOR AND AIR LIFT 

UMP.—This can be easily carried out on a. 
consumption not exceeding 15 h.p. If Mr. 
Bewdley cares to communicate with us,, wo 
should be pueased to help him further. 

C. Isler and Co., Ltd. 

Artesian Works, Bear Lane, Southwark- 
Street, London, S.E.1. 


[39.I—GRAVITATION.—If I understand 
Mr Beckford correctly, what he means by his 
‘‘undisputéd )\(all-pervading medium’ i 
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ene, 
gravity, aani therefore, ay should it be 
sary assume another one?” (ether 
But Mr. Beckford himself e nia 
gravity itself must be accounted for as “ vibra- 
` Mons or “lines of force.” It is just because 
we cannot conceive 'of vibrations unless there 
28 something which vibrates, or of stress un- 
less there is something which is stressed, that 
‘the necessity for postulating the ‘‘ ether ” has 
arisen, even though we agsume that 
‘gravity is the medium whereby other forces 
are propagated, we are still up against this 
-difficulty. W. J: G. F, 


„ 40.I—PEWTERER’S OIL.—In reply to 

Jointer’’ I enclose directions for dialas this 
‘compound. I am a metal-mounter engaged in 
‘mounting metal covers to hot-water jugs and 
metal lids to tea-pots, jam-pots, and similar 
‘articles, and have used continuously for forty 
years the recipe I now give, viz:—To one pint 
of oil add 3 ozs. of resin. Heat in an iron 

dle on an open fire. Stir with a stick until 
| dissolved. This is exactly what is wanted for 

e blowpipe work, - Wm. Till. 


et Nak 
reflector havi i 

tho Hae having the single-arm support for 
site. Try th 


You 
optics 


Wm. F 


[48,]—SURFACE-TENSION ANT 
METERS.—If the hydrometer ie of ee 
stant weight variety, with a 
inside the hollow stem,. gi 
posed to be values of 
i alae liquids, the 
. „Make all the readings appear too ! 
a is, the specific gravity vond seem cg ba 
Ar an it really is. I am now speaking 
-of the ordinary commercial, hydrometer, ‘The 
-etfect is as if an additional weight had been 
.added to the original weight of the hydro- 
meter, this additional weight being that of 
the liquid meniscus surrounding the stem 
of the instrument, _if we take 1/981 Gm. 
as the pressure which balances the force of 
en in milligrams, of liquid 

Of 1 cm. of glass is obtained. 
ie pay henon oi Te liquid 
cumterence of t 
.of the hydrometer were exactly 1 a 
Fond be the weight of the liquid meniscus. 
“or ordinary commercial work, where the read- 
ings are rough-and-ready and the temperature 
‘conditions anything but constant, the ordinary 
-constant-weight hydrometer serves its purpose. 
This type of hydrometer, however, is of no 
‘value where the most exact work is done and 
‘the highest degree of accuracy obtainable is 
required. There is only one type of instru- 
ment that fulfils these requirements, and that 
‘is the variable-weight hydrometer; even then 
it only gives consistent results when employed 
vby those trained to its use. The effects of sur- 
‘face-tension, when using this instrument in 


A aper scale 
Giving: what are sup- 
the specific gnravities 
effect generally will 


. distilled water and the experimental solution, 
: practically annul each other, and in all 


-ordinary saline solutions only affect the sixth 
decimal place in the value of the specific 
gravity. If ‘ Standard” is really interested 
in the use of the variable-weight hydrometer 
and wishes to learn more about the effect of 
surface-tension on the readings of the hydro- 
meter, I would recommend him to refer to the 
Trans, Roy. Soc., Edinburgh, Vol. XLIX.. 
Part I. (No. 1), year 1912, and read the paper 
given therein. by Mr. J. Y. Buchanan, 
F.R.S.L, and E. It gives the results of over 
‘ten years’ laborious work, covering 23.725 ob- 
servations of the specific gravities of many 
raltss covering values ranging from 1.424183 
down to 1.000070, and even lower. As I was 
engaged in editing this colossal collection of 
observations—‘‘ Experimental Researches on 
the Specific Gravity and the Displacement of 
Some Saline Solutions ”—for Mr. Buchanan, I 
may say that had anything so uncertain as 
-surface-tension in its effects been present to 
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upset the results of the experimental work it 
would have been instantly deteoted. The effect 
of immersing @ constant-weight hydrometer in 


petrol or benzol could be roughly determined | 


by determining the circumference of the stem 
of the instrument in centimetres. Call this Z. 
Next obtain from some book of reference the 
surface-tension of the petrol. Call this ¢ if in 
dynes or ¢’ if in milligrams. Then the weight 
of the’ per mreniscus clinging to the stem 
would be Zé’, or 1.019% milligrams, Nexié 
obtain from the calibrator of the instrument 
the surface-tensions of the liquid, or liquids, 
in which the hydrometer was calibrated. Call 
these k when reduced to milligrams per centi- 
metre of stem circumference, so that 
of the liquid menisous is 2k. ; 
Lk > lt the petrol will appear denser than it 1s; 
but if lk <l% it wi 
Lk = Lt', then the petrol will appear to have the 


same density as the calibration fluid. But when: 
allis said and done, how are you to be sure that 


the calibration is correct as a measure of specific 


gravity ? . 


49. —BLACK NICKELLING SOLUTION. 
eÍ have some considerable experience of black- 
nickelling, and I believe that I could throw 
some light on querist’s diffcultite. On the 
other hand, in the working of this process I find 
that there are many troubles which do not 


appear capable of simple explanation, 50 that 
if Mr Goslin 


8 would communicate with me 
direct we mieki compare notes to our mutual 
advantage. I should also be glad to correspond 
with anyone else engaged in this procese. My 
address is in the address column. Delta 8. 

[50.I—MIOROSCOPICAL.—It would take a 
good many pages of “Ours” to answer this 
na 


query. 


obtainable at all times of the year, as I have 
taken many from under ice. 
should join the Quekett Club and go on the 
exoursions, where, under the guidance of Mr. 
Wilson, the well-known excursions secretary, 
he will find Rotifers sufficient to keep his 
microscope going for a lifetime. 
is in this district I shall be very pleased to 
indicate likely ponds for his search, but the 
club goes to all the test localities round the 


ity. 
‘i Baling. J. Malton Offord. 


[60.]—CUTTING THREADS ON LATHE.— 


l remember this device, but cannot recall the 
date at which it appeared in the ‘‘ E.M.” 
Short collars with threads cut on them were 
slipped on the end of the mandrel, the tail 
end, and were held by a nut and driven by a 
feather. So far it resembled the arrangement 
used for a travelling mandrel. On the bed in 


front of mandrel was a light slide carrying a 


point tool. This slide was connected by a comb 
and rod to the thread on collar when desired, 
and thus traversed the tool. It was a very 
clumsy and makeshift appliance at best, but 
in those days small screw-outting lathes were 
for the very wealthy only. I should not advise 
you to rig it up, but either to buy a small screw- 
cutting lathe or convert your lathe to screw- 
cutting by a set of gear bought from Holmes, 
or other lathe accessory firms. See advts, in 
EM.” David J. Smith. 


— y senim 
QUERIES. 


163..—CLARIFYING BEER.—Can anyone 
please say how beer can be made “clear” 
prior to bottling, whilst fermenting in the 
cask ?—A, C. C. l 


[64.]--STELLAR SURFACE BRIGHT- 
NESSES.—Would it be too much to ask if Mr. 
Hollis would kindly furnish us with the most 
recent unit surface brightnesses of the different 
spectral types of stars?—H. A. G. 


[6o -OF TIAL LANTERN.—I am making 
a lantern which is intended to be suitable for 
use in churches, etc. In order to obtain the 
best results, what type of lenses do I require for 
the condenser and the objective? What should 
be their diameters and focal lengths, and how 
far apart should they be? What scope should 
I allow for focussing? I presume a gas-filled 
electric bulb is a perfectly satisfactory illu- 
minant, providing I have a suitable reflector. 
What candle-power light is most efficient? How 
large a screen is it advisable to make? Sup- 
posing I desire to adapt this lantern to home 
use, shall I need to make the objective inter- 
changeable with one of different diameter and 
focal length? If 60, please give particulars, 
assuming I wish for, say, a 6 or 7 ft. picture, 


i with the lantern about 8 ft. from the screen. 


Now, if- 


will seem lighter; whereas if 


directions round London, ponds 
will be found containing the Rotifera, includ- 
ing Melicerta, Stephanoceros, etc. They are 
Mr. Potter 


‘senting to tl $ : p 
of a metallic spiral, the axis of the top will | 


If the querist 


FEB. 24, 1922. 
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What candle-power light should I find most 
effective for home use?—M: T. H. 


[66.}—COMPENSATED SECONDS PEN-| 


DULUM.—Will some reader please give. par- 
ticulars of the compensated seconds pendulum 
devised by tthe lateSir H. H. Cunynghame, and: 
described in the ‘“‘ Horological Journal ” during 
1909?—R. Grunecell. ne : 
[67.J—STOPPING CRACKS BETWEEN 
FLOORBOARDS. — The floorboards, mot 
tongued and grooved, of an Army hut which I 


have converted into a bungalow have opened - 


out badly. I should be grateful for suggestions 

for filling these in rapidly and cheaply. fs there 

any composition I could squeeze in, and over 

vah I could stain and polish?—J. E. Hicks- 
on. - 


| {68.]—FELT AND. AMADOU PLASTER.— 
Will ‘someone describe to me the best 
method of covering the above with isinglass, 
etc. ?—J. Hill 


[69.] -MAGNET.—Can.I make a magnet by 
battery power? Will Smee’s battery do? ff 
so, how many cells? My magnet is of tem- 
pered steel, 7 in. by 14 in. by § in., horseshoe 
shape.—T. P. W. 

[70.J—BAR MICROMETER.—Will some 
astronomical reader favour with a sketch and 
description of a bar micrometer and explain 
ite use? What is the difference in use of it 
and a ring micrometer ?—Fitter, 


O BLER H ING WAX.—There 
believe, @ process of bleaching wax by means 
of chlorine without destroying its Turmas 
qualities. Is it practicable on a small scale 
by an amateur? If so, full details would 
much oblige.—Practitioner. 


 [72.]}-STRANGE MECHANICAL MOVE- 
MENT.—If @ top such as is used for astro- 
nomical demonstrations is put in motion, pre- 
the upper part of its axis the edge 


adhere to the metal as if it were a loadstone 
and follow its curvation. At the end of the 
spiral it returns backwards and repeats again 
the same motion, What is the explanation of 
this phenomena ?—Cantab. uv 33 


[R RAN SECONDARY FOR INTEN- 
SITY COIL.—Has any reader successfully 


made an intensity coil, using fine iron wire | 


for the secondary? If so, will he please state 
quantity and results obtained ?—Lozells. 


(74.)-WHITE ARGOL.—What is this? I 
find it described in a textbook as a good in- 
gredient of a flux. but no dealer in such 
things knows it by that name.—G, Holden. 


[75.}-FRET-CUTTING ROLLED BRASS. 
—Ig there any good machine for fretting 
rolled brass? I have tried two or three on 


brass a quarter-inch thick, and all fail to do 


the job satisfactorily. Is this owing to the 
perpendicular motion of the saw, as when 
used by hand it describes an arc? or Is it 
because the machine saw curves inwards, thus 
losing the projection of teeth? Any hinis 
would be valued.—R. Templeman. 


ED O EMM 
ANSWERS TO CORRESPONDENTS. 


The following are the initials, etc., of letters to 
hand up to Tuesday, 3 p.m., February 21, and un- 
acknowledged elsewhere :— 

JomnteR—Walter J. May—Green—A. Puffer. 
A. SIMON.—NOo. 

G. WALLER.—Thanks; no. 

ANGLING.—Yes; seo Amos iv. 2. 


G. H. CHEESMAN.—Can only suggest advertising for 


his address in the Address column. 


CHARLTON.—Wet the asbestos up with water, and 
plaster it on again. It will be quite effective. . 


FIpGet.—To avoid the humming noise run the arma- 
ture on centres, rather than on plain bearings. 


M. J. H.—Seven new Bank of England notes are 
the weight of a sovereign, and 25 weigh one ounce. 


R. McC.—We cannot undertake to check figures, 
etc., in astrological almanacs, or instruct you how 
to work out tables of houses. 


G. R. H.—Standard gold is 2 carats of alloy to 22 of 
fine gold. Standard silver is 18 dwts. of copper 
to 11 ozs. 2 dwts. of fine silver. 


DEWSBURY.—The fingering is practically the same as 
that of the flute. Any good musical dealer will 
supply you with a fingering scale. 


E. M. D.~Both are simply emetics, and rather. 
powerful ones; and neither should be administered 
to children except under medical advice. . 


SCREW PLATE.—If the plate is in good condition you 
probably turned it_back too quickly. Or-the rod 
tobe threaded was too large for the ecrew-hole. 


t 


t 


f 


_ B. P. T.—The only really useful way is to cast the 


. Parry.—Alaintenance is officious inter-meddling by 


`” States, 17s., or $4 15c. gold; to France or Belgium, 


~ 


-C. R. H.—The specification is all right, and what 


Fee, 24, 1922. 
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RvercreD.—Quite impossible. There have been many 
scores of patents for trusses since 1771, when one 
was granted — so far as we know, the first—to 
Robert ‘Brand. , 


D. S. O.—The length is not much out of the way, 
but 3} in. dia. is rather large. Lathes fitted with 
such bearings are heavy work, and not fit for 
manual labour. 

G. THomMpson.—Cannot say. But the blowpipe was 
of far greater antiquity.. An Egyptian using one 
is or was shown in one of the paintings on the 
tombs at Thebes. / 

DEXTER.—Too vague to answer satisfactorily. If 
properly fitted up there should be little friction. 
If you had roller bearings, and they became tight 
from any cause, you would be in the same trouble. 

Boser Fox.—The invention of coin is ascribed to 
the Lydians, whose money was of gold and silver. 

-~ ‘Homer mentions brass money (1184 B.c.). Iron 
cane A was used in Sparta, and fin money in 

„Britain. 


rings in hard iron or steel. Some sorts of cast- 
iron will harden if heated to a cherry red and 
cooled in cold water, but they will more or less 
‘easily break. 

E. Smart.—We have heard no more about the sub- 
‘stitute for radium discovered in 1909 by a Chicago 
doctor called ‘‘ radiothor’”’ or ‘‘thorradx.’” We 
had something about it on p. 105 of our issue of 
March 5, 1909. i 


you want to know we cannot imagine. If you 
expect us to name an inferior material which 
you can substitute for that specified you must be 
a very stupid person. 

C. KyicuT.—In arithmetic the’ whole numbers 
(1, 2, 3, etc.) under 10 are called the nine digits. 
-In astronomy the digit is a measure used on the 
calculation of eclipses, and is the twelfth part of 
the luminary eclipsed. 

E. S. RicHakps.—The address of the Secretary of 
the Chemica! Society is Burlington House, Pic- 
endilly, W. That of the Secretary of the Insti- 
tute of ‘Metals is 36, Victoria Street, 8.W.1. Par- 
ticulars of membership, should be sought of each 

CaRMAN.—A good mixture for waterproofing van- 
covers, etc., is 95 gallons of linseed oi], 8 lbs. of 
litharge, and 7 Ibs. of umber, boiled together for 
twenty-four hours. It may be coloured, if 
desired, by adding 3 lbs. of vegetable black, or 
any other pigment. 


aiding suitors with money or otherwise. 
Barratry is stirring up suits and quarrels among 
the people. Champerty is an illegal bargain with 
either plaintiff or defendant to share profits of 
matters in legal dispute. 

FIREMAN.—The London Salvage Corps was formed in 
1866 by the Fire Insurance Companies on the trans- 
fer of the London Fire Establishment to the Board 
af Works, when the Metropolitan (now «London) 
Fire ‘Brigade was organised. Only men who have 
served in the Royal Navy are accepted. 


J. HAMILTON.—Some small mammals slumber during 
- the colder weather, but in even the hardest frosts 
others are active; when tha recent snow was 
fresh upon:-the ground there was abundant evi- 
dence in tiny footprints of nocturnal ramblers. 
Mice, voles, and shrews collect material for cosy 
nests, and some, at any rate, replenish their 
- sbock of bedding when the temperature falls. 


SEEKER.—The Board of Trade does not “take up” 
new inventions, or put them to the test. The 
-best thing for you and your friend who offers to 
do the drawings for you would be to combine and 
try to get some capitalist to advance the small 
eum necessary for provisionally protecting it at 
the Government Patent Office, with the view of 
Conpreune the patent by stages if found advis- 
2 e, i 
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thing Optical. Write or call.—BROADHURST, CLARKSON, 
AND CO., 63, Farringdon Road, E.C.1. 


Optical Mart. Make, Buy, Sell, Exchange First-class 
Optical Instruments. . 


method. 
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Instruments.—244, High Holborn, Eondon. 
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THE WHEELER MANUFACTURING CO., LTD., Trench > 
ing, Wellington, Salop. JESS 
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TORY, 62, Newport Street, Bolton. 


Telescopes, equatorial adjustments, silvering, 
figuring mirrors, 2nd ed., cloth, 8vo., 5s. 6d.— 
BANKs, 62, Newport Street, Bolton. i 

Microscopes, Accessories, and Splendid 


SLIDES for Sale.—CLARKE AND PAGE, 23, Thavies Inn, 
Holborn Circus, E.C.1. 
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eb rubbish at ARMSTRONGS, Manufacturers, Twick- 
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kinds and prices. 


prices.—RICHARDS’ SHOW Rooms, 48, Sydney Street, 
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Geologioal. Speoimens, Rocks and Fossils, all 


Fulham Road, ‘London. 


Free—Pocket Hubber Stamp of your name and 
address; also particulars of moneymaking spare- 


London 


“The Microscope,” a simple handbook by Com- 

rad Beck, price 2s. 6d., post free 2s. 10d. Sufficiently 

elementary for the beginner, with valuable ipforma- 

wu ioe the expert.—R. and J. Beck, 68, Cornhill, 
ndon. 


A Petrol Lighter for 64.! Flints, 6d. doz. 
8s. 6d. gross. Post free, with list. Money returned 
if unsatisfied.—TAYLOR, 251, MH? Late, St. Helens. 
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Supplied to and worn 
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phlet free.—RUPTURE INSTITUTE, LTD., 3, Defoe Road, 
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UNIVERSAL SERVICE COMPANY, Technological Experts, 
3, Defoe Road, Tooting Broadway, London. 


D. J. Smith and Co., Lt., 58, Compton Street. 
E.C., make all kinds of spare parts and carry out 
all classes of motor and engineering work repairs. 


Daniels and Williams, 47, Old Dover Road, 
Blackheath, S.E.8, Scientific Instrument Makers. 
solicit inquiries for Microscopes, Accessories, and 
Repairs. Small appliances and components. Trade 
supplied. 

Make Your Own Castings.—Furnace, crucibles, 
tongs. and moulding material, 40s.: list étamp.— 
Rae, Metallurgist, 75, Simpson's Road, Bromley. 
cent. 


| celebrated models. 
‘| HURST, CLARKSON AND CO., 63, Farringdon Road, Lom- 


Progress! During the last tem years we have. 
made rapid strides, «so much so that our name con- 
nected with telescopes is almost a household word. | 
The reason for this is the wonderful quality instru- 
ments we manufacture at comparatively low cost 
(aee advert front page). Moreover, we are willing. 
at all times to take any optical instrument in part. 
exchange and generally ready to offer help and. 
advico by return. Hence the growth of our busi- 
ness.—BROADHURST, CLARKSON AND CO., London, E.C.1, 


Process!! The process by which our object glasses- 


are made js a secret one. Our lenses however, 
have a wonderful reputation, and the prices are 
exceedingly low. List of testimonials and catalogue: 
free upon request.—BROADHURST, CLARKSON AND CO.,. 
London, E.C.1. 


Possess!!! Why not possess one of the finest’ 


Astronomical Telescopes that money can buy? You. 
have an instrument! Yes, but does it give you 


entire satisfaction? No! Then send it along to us. | 


We will take it in patt payment for any of our 
Do it now.—Write, BROAD-- 


don, E.C.1 


A Perfect Eyepiece! Wy have been told that: 
our Astronomical Eyepieces are perfect in every 
respect. Yet the price still remains 16s. 6d.; high 
powers, 21s. Get a perfect eyepieco now—it makes 
a difference.—BROADHURST, CLARKSON AND CO., 68, 
Farringdon Road, London, E.C.1. 


Right Angle Prisms! We have a lot to clear, . 
all perfect: 1}-in., with large face, 2}, price 10s.; 


‘small ditto, l-in., with large face, 14-in., 5s. The 


glass alone cost more money.—BROADHURST, CLARE- - 
SON AND Co. 

Watson's Universal Condenser, with iris com- 
plete, and Holos imm. paraboloid to fit same mount,. 
all perfect condition, £7 15s.—BROADHURST, CLARKSON. 
AND CO0., London. 


3 Micro. Slides, Watson’s “Theo House Fly," ` 


cost 15s., 58.; 12 Micro-Photograph Slides, 10s., post 
free. Thousands of Micro. Slides, 6d. each— 
BROADHURST, CLARKSON AND Co. 


Browning Spectroscope, with comparison prisnt 
and cylindrical lens, in case, 60s.; Watson Comet 
Eyepiece, 30s.—BROADHURST, CLARKSON AND CO. 


Planisphere! or Revolving Star Chart, with 
full instructions, 3s. 6d., post free.—BROADHURST, 
yaa AND CO., 63, Farringdon Road, London,,. 


Watchmaker’s Eyeglass, ls. 6d., or aluminium 
ditto, 26. 6d. Post free Map for all purposes.—. 
BROADHURST, CLARKSON AND Co., 63, Farringdon: 
Road, London, E.C.1. i 


Second-hand Binocular Mioroscope Outfit.. 
by Collins, with petrological fittin £18 10s. :- 
Binocular Outfit, by Smith and Beck, £15; Wat-. 
eon’s Monocular “* Royal,” as new, £44 10s.; Swift’s 
Student’s Histologicai. £10.—Below. 


Zeiss 1-12-in. Achro. Oil-imm,, atest. £9; 
Swift 1-1-in. O.I., £5; Gregory l-in., 1s. 6d.; Para- 


boldid, 128. 6d.; Double Nosepiece, 12s. 6d.; Large- 


Bull’s-eye, .15s.—Below. 
High-power Solar Spectroscope, £10; D. V. 


Hilger Pocket Spectroscope, 45s. Vanious odd spec-. 


troscope and other prisms. Inquiries invited.—JOHN 
BN as 37, Southampton Street, Strand, Lon- 
on, W.C.2. 


wW. Watson and Sons, Ltd., offer the following -. 


very fine Microscopes, second-hand :— 
“Royal” Microscope, by Watson and Sons, 


tring movement, capped eyepieces B and D 
chromatic condenser, 1-in. and 
objectives, Bottrill’s trough, safety stage, etc.. com- 
plete in case, with drawers for apparatus, £52 TOs. 

Binocular Pathological Microscope, by R. and 
J. Beck, with adjustment for width of eyes, rack- 
‘work coarse adjustment, micrometer ecrew fine ad- 
justment, universal movements to stage, two pairs 
of eyepieces, 
mahogany case, £12 10s. 


Lists of New and Second-hand Instruments 


W.C.1. 
Watson’s Weekly Bargain:— 
Two Only Pine Object Boxes, with flat- trays, 


terest, each £3 3, 
313, High Holborn, London, W.C.1, 


For Sale, “English Mechanic,’ Vol. OIV., 
bound: Volumes CV. to CIX. inclusive, unbound. 
Take 12s. 6d. for lot.—POUsSTIE, 2, Vane Street, 
Stockton-on-Tees. 


Work Two Hours Daily at Home (copyright). 


or canvassing. Permanent employment, suitable for 
all—Apply for printed particulars by sealed letter, 
enclosing penny stamped addressed envelope, 
ALBERT FRATHER (E.M. Department), White Abbey 
Road, Bradford, Yorkshire. 


High-class Designs, Details, and Drawings. 
‘Attractive perspectives. Competitions.—TEMPLE, C.O. 
24, Harrington Square, London, N.W.1. 


Division Plates—Lathe Workers, Clock Gear 
Makers, ete.. who are requiring accurate division 
plates shovld apply to the maker immediately, as 
the supply will only be temporary; 5-in. x 3-16-in. 
brass plates, with % rows, 18s. 6d., post free, any 
hore: other sizes to order.—F. B. Watson, Engineer, 
Acton Bridge, Northwich. 


with rackwork adjustment and draw-tube. sliding 
brass stage, divisions to movements of stage, fine: 
adjustment to substage, clamp screw, fixed cen-. 

: » Para-. 
3-in. parachromatia. 


in., l-in., and }-in. objectives, in _ 


gratis on request.—313, High Holborn, London, | 


each containing 72: very fine objects of general in- | 


Several pounds weekly easily earned. No agencies. 
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Society of Arts Microscope, inclinable 
stand, rack-coarse and micrometer screw fine 
focussing, eyepiece and 3-in. dividing objective. 
Complete in mahogany case, £3 15s. 

Pr. Heath 20 Mile Range Marine Glasses, 
morocco-covered, sunshades, 2}-in. o.g. complete 
leather case, 45s. 

2-in. Gregorian Refiecting Telescope, eye- 
piece, and case. No stand. (Job). 228. 6d. 

i-pl. Lanecaster’s Instantograph Stand 
CAMERA, double extension, rising front, swing 
and Reversing back, Achro. lens, 2 double slides, 
23s. 6d. 

Beginner’s Microscope, on solid stand, 
focussing adjustment, eyepiece, }-in. dividing 
objective into l-in. Complete in case, 30s. 


piece focussing, screw interocular adjustment, 
in fine condition, £5 10s. 

Thermograph, or Self-Registering Thermo- 
meter, outside mercury chamber, fitted 8-da 
clock in cylindrical revolving drum, whic 
carries chart showing week’s record, in metal 
all-weather case, £5 7s. 6d. . 

Koristka Microscope, nack coarse and 
micrometer screw, fine focussing, focussing sub- 
stage, Abbe and iris, triple mosepiece, ob- 
jectives % and 3, 3 eyepieces, revolving and 
centring stage, and case, in fine order, £13 10s. 


£5 10s.; Leitz, £6; Spencer, £4 17s. 6d.; Crouch, 
£4 48.; Koristka, £5 10s.; Brock, £6 5s. All 
N.Ap., 1.80 and guaranteed in perfect order. 

qin. Beck, 30°, 16s. 9d.; 4-in. Koristka, 
2is. 6d.; }-in. Swift, 40s.; 3-in. Beck, as new, 


latest, 45s. 
Pr. 10x Voigtlander Prismatic Bino. 


ing bar, and leather case, £15. 
Salex 3-draw Portable Tourist Telescope, 


fine-grain morocco-covered body, enamelled 
tubes, 2-in., in fine order. A powerful telescope. 


£4 7s. 6d.. 
Stereoscopic 62 x 3} Lancaster’s Instanta 


STAND CAMERA, double extension, rack focussing, 
rising front, swing back, pair Achro. lenses and 


1 ‘double slide, 35s. ; 
Pr. 7x Proteos Prism Binooulars, eye- 


piece focussing, bending bar, complete ‘leather 
case, £4 78. 6d. 


Phone, 
CITY 6981. 


t 


Pr. 12x Prism Binoculars, screw and eye- 


1-12-in. Oil Imm. Micro, Objectives. —Bek | 


CULARS, 50 m/m., 0.g., eyepiece focussing, bend- 


Special Research Microscope, large stand 
» on heavy foot, 45 m/m. tube, inclinable, rack 
coarse focussing, side micrometer screw fine 
adjustment, quadruple nosepiece, large revolving 
and centring stage, rack and swing-out sub- 
stage, Abbe N.Ap. 1.40 and condenser, 3 eye- 
pieces and 2 compensating eyepieces, objectives 
li-in., 2-3.n., and semi-apochromat objectives 
l-in., 3-in., and 1-15-in., oil immersion, N.Ap. 
1.80, all in fine condition, complete in lock-up 
case, £34 10s. 
i-pl. Folding Tudor Pooket Camera, rever- 
sible view-finder, focussing screen, symmetrical 
f/8 lens, speeded inst. and time shutter, 3 
double slides, 30s. A bargain. | 


`i APPROVAL. 
Any Article sent on 
Five Days’ Approval 
against ful] deposit. 


Greenough Binocular Microscope, fitted 
Porro erecting prisms, rack and pinion focussing, 
large- stage, pair arm rests, 4 pair eyepieces, 
4 pair dry objectives, 54 m/m., 44 m/m., 35 m/m., 
and 27 m/m., and pair Plankton 25 m/m. water 
immersion objectives, and case, £38 15s. . 

Set White Metal London-made Drawing 
INSTRUMENTS, double knee-jointed and needle 
points, 6-in. compass and all interchangeable 
parts, 5-in. dividers and screw fine adjustment, 
2 spring bow compasses, ink and pencil, 2 pens, 
complete mahogany box, with lift-out tray, in 
new condition, £4 4s. 

Thornton-Pickar@ Aero Camera, taking 
24 pictures on No. 2 Brownie spool, quick wind 
shutter, antinous release, complete in travelling 
case, 16s. 9d. 


90-94, FLEET STREET, ECA. 


City Sale & Exchange 


Large Iron Body Lantern, massive brass 
front, well ventilated open stage, with screw 
adjustment to carrier stage, finest quality ob- 
jective in rack focussing mount, with flasher 
and tinted slot, best quality plano-convex con- 
densers in patent outside holder, complete with 
lightning-type carrier, cowl, and tray. Price, 
with 4-in. condenser, £4 2s. 6d.; or with 43-in. 
condenser, £4. 10s. ; 

3ł-pl. Lancaster’s Instantograph Stand 
CAMERA, double extension, rack focussing, rising 
front, swing and reversing back, R.R. lens, 
roller, speeded shutter, 2 slides, and case. A 
bargain, 458. 

Tourist: Portable 3-€raw Telescope, body 
covered brown leather, oxidised tubes, 2-in. o.g., 
panucratic eyepiece, magnifications 25x to 40. 
ree a caps ‘and sling strap, in fine order, 

s. 6d. 

Pr. 9x Prism Binoculars, cenoml sorew 
focussing, bending bar, complete leather case, 
£4 7s. 6. <A bargain. , 

Microscope, on inclinable horseshoe foot, 
mack coarse and micrometer ecrew fine 
focussing, revolving and centring stage, triple 
nosepiece, substage, swing-out and fodussing, 
Abbe condenser, 3 eyepieces, objectives }4-in., 
i-in., and j-in., and case, £14 35s. A fine outfit. 

Pr. 8x Colmont Stereo Prism Binoculars, 
screw and eyepiece focussing, bending bar, 
30 m/m. o.g., and leather case, £5 10s. 

Powerful 4-adraw Telescope, morocco- 
covered body, brass tubes, 2-in. 0.g., sunshade, 
complete sling, caps, and strap, in fine order, 

8. 

Leitz Micro. Objectives.—No. 4, 81s. 6d.: 
No. 8, 22s. 6d.; No. 6, £2 10s.; No. 9, correction 
collar, 633.; 1-12-in. oil imm., N.Ap., 1.30, £6— 

5 x 4 =Staley’s Royal Pocal-plane 
CAMERA, hand or stand camera, with dropping 
base board, focussing adjustment and scale, 


- hooded focussing screen, adjustable speed focal- 


plane shutter to 1-1,000 sec., 6}-in. focus Focal 
planat lens, //6.8, Unicum shutter, speeded I sec. 
to 1-100th and time, 6 slides, complete leather 
case, £2 19s. 6d. 

3-in. Cuthbert Gregorian Reflecting Tele- 
SCOPE, focussing, star finder, mounted on table 
ane. complete with eyepiece, a bargain, 

2 8. 


WIRES: “FILMS, 
FLEET, LONDON.” 


1 in. 


2 


2 


The DRUMMOND 3iin. centre Screwcutting aad Boring 


Lathe is in every way the finest and most complete small 


Write :— 


lathe you can obtain. 


DRUMMOND BEOS., Ltd., Ryder Hill, nea 


1 in. 
2 
r Guildford, 


Microscopical Slides, highest quality, from 50 
‘for £1 to 3s. 6d. each. Twenty-four page list free.— 
Below. 


Polyzoa, Alcyonella, Bicellaria, Coryne, Frederi- 


cella, Plumatella, 10d.; hopus Crystallinus, 
1s. 3d.; postage, 3d. Polypides, beautifully ex- 
- panded.—Below. 


ł 


Radium Slide, perpetually and brilliantly scin- 


'tiliating, wonderful and fascinating object, 2s. 9d. 
—GRAY, 40, Grange Road, Lewes 
Astronomical.—3-in. Refractor, equatorially 


mounted, circles divided on silver, £17; 23-in. Ob- 
ject Glass, 35s. Write for other telescope bargains. 
Highest testimonials. Best terms offered. Prompt 
attention.—Below. 


Microscope Bargains.—1-12th Parkes Oil-immer- 
sion Objective, £3 10s.; 4, 288.; Watsdn No. 14 
Holos. Eyepiece, 238.; Abbe Condenser and iris, 
27s.—MACKETT, Manufacturing Optician, Tunbridge 
Wells. 


2-in. Cardboard Telescope, second quality o.z., 
1 eyepiece; gives fine low-power views; £2 4s., 
post puid. 
' Burnera's Celebrated 2-in. Cardboard Tele- 
SCOPE, complete with finest achromatic o.g., 1 eye- 
„piece, and stand head, £4 10s. 


4}-in. Newtonian Reflector, mirrors by Ellison, 
. complete with 1 eyepiece, on stand; handy, power- 
‘ful instrument; £10. 


Altazimuth Stand Head, with universal mo- 
‘tions, suitable for small refractor telescope, £1 1s. 
New price lists of reflectors and refractors, 2d.—F. 
BURNERD, M.B.A.A., Dryburgh Works, Putney, Lon- 
don, S.W.15. 


Electrical Supply Stores, 5, Skircoat Moor 
Road, King Cross, Halifax. Specialists in Wireless 
Apparatus and Terminals. Lists two stamps. Send 
for your copy to-day. 

Incubator Capsules of the finest laminated 
copper, corrugated, pegged. Approval. Price 2s. Gd. 
—WoobDLey, Turpin Green, Leyland. 


Telescopes.—Qur famous 6} Newtonians, £27 10s.. 


complete. Why use a refractor costing you four 
times the price? Dead true colours and ice defini- 
tion. Guaranteed to pass NP. tests.—IRVING. 


Telescopes, astro. 


eyepieces, standard, high 
powers, 17s. 6d.; 


low powers, 148. 6d. Send your 
Tepairs to us. Deal direct with the maker. Over 
32 years’ experience.—IRVING, 135, High Street, 
Teddington, London. 


Fine Binocular Microscope, by Baker, with 
extra monocular body, mechanical stage, and all 
adjustments, in best quality cabinet, with four 
drawers containing many accessories, all in new 
condition, £20. Beck Binocular, in case, with ac- 
cessories, £6. Monocular Microscope, with case 
and accessories, £3 Two cases containing 200 
slides various subjects, £2. Large Mahogany 
Cabinet, 22 in. high x 16 in. x 12 in., with seven 
drawers, part §tted for micro. slides, £2. Five best 
quality cases, each with numbered index and 


labelled for 100 mioro. slides, 7s. each; carriage, 


extra.— Write, 11, Craigton Koad, Eltham, S.E.9. 
Engine, De Dion, 8-H.P., in good order, £8; 


‘| Lathe, 3}-in., with gap, ecrewcutting, all complete, 


£16; Gas Engine, £14.—H 


Whetstone, London. 


“ English Mechanic,” Vols. 
with indices, unbound, 30s., 
ningham, Kent. 


. R. Hatt, High Road, 


104-112 inclusive, 
free.—STEWaART, Far- 


- 


Books for Sale. Prices include postage or car- 
riage. “The Development of Birmingham.” by Wil- 
liam Haywood, F.R.I.B.A.. first edition, 78. 6d. ‘' The 
* Presto’ Shift of Hours Worked Calculating Card,” 
ls. ‘Italian Sea Power,” by Archibald Hurd, 1s. 
“ Aeroplane Construction,” by Sydney Gamme, 6s 
“Inhabited House Duty and the Laws Thereon,”’ 
by W. E. Shelling, 10s. ‘Zooms and Spine,” 
by “ Rafbird,’’ 2s. 6d. ‘‘ The Origin of the Forme of 
the Earth and ™lanets,” in French, by M. Emile 

lot, 10s. ‘‘Spring Time Essays.” by Sir Francis 

arwin. F.R 8.. 6s. “The Law of Checkweighing.” 
by J. H. Cockbur2, 5s. “ Factory Management 
Wastes,” by James F. Whiteford, 6s. “The 


Housing Problem: Its Growth, Legislation, and 
Procedure,” by John J. Clark, M.A., F.8.S., 15e 
“ Aviation,” by Benjamin M. Carmina, 66. “‘ Domes- 
tic Architecture in/ Australia,” with 47 plates, 10e. 
“ Electrical and Other Engineering Contracts,” by 
W. S. Kennedy, LL.B., Barrister-at-Law, 6s. “ Coal 
Mining and the Coal Miner,” by H F Bulman, witb 
many illustrations, 834 pp., 10s. “ Metals in Air 
craft Construction,” by Wilfred Hanby, 3s. *“ Man 
and His Buildings,” by T. 8. Atlee, A.R.I.B.A., a 
plea for the revival of the Guild ‘spirit of the past, 
88. 6d.  ‘“ Victora History of the Countres of 
England: Parts 1 and 3, Herts,” 10s. “ Air Screws 
in Theory and Experiment,” by A. Fage, £1. 
“ British Standard Forms of Notched Bar Test 
Pieces,” 1s. ‘“‘ Model Aeroplaning,” by V. E. 
Johnson, 10s. “ The Science of Ventilation and Open- 
air Treatment,” 295 pp., 8s. “ Aephalte and Allied 
Substances,” by Herbert Abraham, 10s. “ Examples 
of Ancient Scottish Architecture,” 18 large plates of 
Scottish towers, etc.. with full descriptions, Parts 1 
to 4, with 72 platee, £1. “Chromium Ores,” by 
W. G. Rumbold, 2s. 6d. “ The Mechanical Prinoiples 
of the Aeroplane,” by S. Brodetsky, 119 illustrations, 
15s. ** Hyper-Acoustics,”” by J. M. Dunk, 8s, “* Stella 
Maitland; or. Love and the Stars,” by Mre. H. 
Periam Hawkins, 6s. “The Age of Power,” by J. 
Riley, 38. * A History of French Architecture from 
1661 to 1674.” by Sir Reginald Blomfield, R.A., 2 
vols., 200 plates, £8 3%. ‘“ Aluminium and its 
Alloys,” by Lieut.-Col. C. Grard, 10s. “The Hygiene 
of Town Planning and Vegetation,” 2s. Vol. 11. of 
“ Practical Electricity,” by Prof. Ayrton. F.R.S.. 
over 300 illustrations, 10s. ‘‘ Heredity in the Light 
of Recent Research,” by the late L. Doncaster, 
D.Sc., F.R.S., 3s. “Farm Buildings and Building 
Construction in South Africa,” Second Edition, by 
W. S. H. Clegharne, 15s. 350 pp. and over 250 
illustrations.—STRAND NEWSPAPER CO., 1, Arundel 
Street, Strand, W.C.2. ' 


“ Hours and Wages Caloulator” at Farthing 
Rates, from 2d. to 112d. per Hour, 1s. “ Smoke 
Abatement,” by H. Hamilton, 4s. “ The King’s Fish- 
ing,” done into verse, by Charles Mercier, 1s. “ The 
Vandalisme of Peace,” le. “New Methods of Ad- 
justing International Disputes of the Future,” by 
Sir Thomas Barclay, 33. “ The Craft of the Cadupeus, 
or Ohasing the Aspirate,” 6s. ‘The Woman's Motor 
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TWO-MANUAL PIANO WITH 
ORGAN PEDALS, 


‘Grvine 16Fr. AND 8FT. Tons sy Draw- 
STOP COUPLER. 


It has doubtless been the wish of many 
æf. our musical readers, especially those 
who are in the habit of attending those 
organ recitals held now almost every day 
àn some one or other of our city churches, 
to have some kind of instrument where- 
upon to practise the technics of organ 
music at home. Many are deterred from 
making any serious study of organ music 
by the very obvious difficulties that con- 
front one at the outset in almost every 
direction. 

Moreover, it is becoming more and 
more widely recognised that a really well- 
designed piano-pedal attachment fur- 
nishes a good substituto for the organ 
so far as the technicalities of organ music 
are concerned, and is, in the opinion of 
some, of even greater value for practice, 
than the organ itself, more especially in 
the case of beginners. The student will be 
prevented from contracting the fatal habit 
of stamping, since on the piano pedals 
this will be so apparent in the unmusical 
effect produced that he will almost uncon- 
sciously learn to pedal evenly from the 
ankle and not from the hip joint, in the 
‘same way that the fingers on the ‘manual 
train themselves automatically to derive 
the force of their percussion from the 
muscles of the fingers themselves, and not 
from the wrist or elbow. 

The temptation of keeping the right foot 
on the swell pedal while the left foot does 
all the work will be eliminated ; and, what 
is also an important factor, the tone of the 
piano does not weary the ear nearly so 
quickly as that of the organ when re- 
Devel practising some unmelodious pas- 
sage for half an hour on end. If the 
piano be further provided with a second 
~ Manual such as we are about to describe, 
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the whole range of organ music may be| 
practised on the instrument, including the 
interlacing of parts so commonly met with 
in contrapuntal writing. 

g our attention first of all to 
the pedal department, it v be well to 
define what we mean b “ good pedal 
attachment.” A wel designed pedal 
action, whether pneuriatic or mechanical, 
should possess the following points :— 

1. It should be so constructed that the 
full shock of the foot on the pedals is not 


transmitted to the manual key. Even 
should the pedal be struck a blow with a 
mallet the manual key should not descend 
with more violence than would be the case 
were the pedal depressed sharply by toe or 
heel; moreover, the pedal, however gently 
depressed, should yield a firm and crisp 
tone. 

2. The pedal action should not occasion 
any extra mechanism inside the piano, 
beyond the stickers necessary to actuate 
the keys. 
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3. The whole pedal action should be 
completely detachable—that is, it should 
not in any way be connected with the 
prano itself. 

It should admit of a coupling ar- 
cana whereby the pedals may be 
played in either 8 ft. or 16 ft. register. 

5. It should be simple in construction 
and silent in action. 

Referring to our fourth point, it may 
be said that in all pedel attachments 
hitherto it has been possible to connect the 
pedals in either 8 ft. or 16 ft. register, or 
even both at once permanently, but, so far 
as the writer is aware, none has yet beer 


produced which would admit of coupling ` 


the octave at will, except by introducing 
rather complicated mechanism into the 
piano itself. 

In the attachment to be described ‘the 
pedals are coupled permanently in 8 ft. 
register, the lower octave being brought on 
by a drawstop placed just beneath the 
keyboard frame. This is an important 
feature in the system, as will be manifest 
on considering the various styles in 
which music is written. It will be recog- 
nised there are in the main two general 
types of organ music. First, there is 
organ music proper, written for manuals 
and pedals, and-which may or may not re- 
quire two manuals, accordingly as the 
upper parts keep within their own limits 
or intertwine with one another. The 
pedal part of this music is better played 
with 8 ft. tone, as the effect often becomes 
unduly ponderous in anything but fortis- 
simo passages. 

Secondly, there is vocal or orchestral 
music written for organ accompaniment, 
and in this category we may place church 
service settings, hymns, anthems, etc., 
and this is for the most part not written 
with a pedal part at all. The four parts 
of such music all lie within the compass 
of the hands, and, consequently, the pedal 
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part, if played with 8 ft. tone only will 


not be apparent, whereas by coupling the: 


16 ft. the bass part will be played as in- 
tended, an octave lower, thus rendering 
the pedal part distinct. As regards the 
second manual, this attachment is neces- 
sary only in the case of genuine organ 


compositions, since the interweaving of |. 


parts is a device peculiar to organ music 
proper and is seldom resorted to in ac- 
companiments. | 

We shall, therefore, consider first the 
pedal attachment itself, and having com- 
pleted this, go on to describe the construc- 
tion of the upper manual. It may be said 
of both attachments that the mechanical 
work involved is such as may be fearlessly 
undertaken by anyone having but a small 
amount of experience in the use of tools, 
while the material employed is inexpen- 
sive and easily worked. 

Adhering, then, to our scheme of con- 
struction as above suggested, we shall 
devote our attention first to the pedal 
action. : 

The system embodies all of the above- 
mentioned characteristics, and at the same 
time possesses another very desirable fea- 
ture—viz., the whole pedal attachment 
can not only be instantly withdrawn 
from the piano, but the latter may be at 
once let down upon its castors, since the 
only mechanism projecting from the base 
of the piano takes but ł in.—less than 
the depth of the castor itself. 

It will perhaps be advisable, before 
describing the actual details of the attach- 
ment, to give a preliminary description of 
the general system, and then to explain 
the construction of each part separately, 
in order that we may give every detail the 
full attention requisite for its efficient 
working. ' 

Fig. 1 is a sectional elevation of the 
complete apparatus and shows the general 
principle of the action. It is here seen 
how the pedal is made to act on the 
manual key. The pedal, when depressed, 
lifts, by means of double-cranked wires, 
the two boxwood levers a and b; the lever 
‘b being twelve half-notes or one octave 
lower down the scale than the lever a. 
This will be clear on reference to Fig. 2, 
which shows a plan of the pedal attach- 
ment. The lever a (Fig. 1) lifts the 
wooden jack c, which is directly connected 
by the sticker to the key. 

- This jack is one of a series of forty-two 
—i.e., from the lowest C to F, each one 
being fixed on the base of the pianoforte, 
vertically beneath the key with which it is 
connected. In like manner, the boxwood 
levers a and b also belong to a series and 
are arranged each under the jack it has to 
operate. It will be noticed that the levers 
of the series 6 are set on a lower level than 
those of the series .a, and, therefore, 
though raised by the depressed pedal, can- 
not operate on their respective jacks unless 
the vacant space be filled in by the 
coupling rams, the whole series of which 
may be moved forward into the position 
shown -in dotted lines by means of the 
coupling mechanism. Fig. 2 shows this 
more clearly. The slotted lever actuating 
this coupling movement is controlled by 
means of a drawstop, to which reference 
will be made hereafter. 

Fig. 3 shows the under-side of the pedal- 
board. Here are seen the two sets of 
cranked wires connecting the pedals with 
the boxwood levers. It will be noticed that 
the cranks on the forward end are con- 
siderably greater than those connecting 
directly with the pedals. By this means 
the levers are raised more quickly than 
they would otherwise be, with the result 
that the pianoforte key is brought down 
before the pedal is fully depressed (as is 
the case in an organ), the remaining move- 
ment of the pedal being taken up in twist- 


ing the cranked wires, which are of stout 
iron wire, hard drawn. For the sake of 
clearness in the drawing, seven only of the 
16 ft. scale connecting wires have been 
shown. Similarly, the grooved boards in 
which these wires turn have for a like 
reason also been omitted. | 5 
On again referring to Fig 1 it will be 
seen that the jack is brought to a stop 
against the base of the piano on comple- 
tion of its journey, and this is attained 
before the pedal has reached its full depth. 
This prevents all possibility of the pedal 
shock being transmitted to the key. On 
account of the torsional effect of the 
cranked wires, it is possible to hold down 
any of the levers by force while the pedal 
is depressed. Thus, it will be clear that 
no fear of injury to the piano need be 
apprehended; indeed, the attachment 


made by the writer has been in constant 


use for several years on an instrument ex- 
quisite alike in tone and touch, neither of 
which has suffered in the slightest degree. 

Having now given this brief sketch of 
the general system, we shall in the next 
article proceed to working details, com- 
mencing with the jack and sticker move- 
ment in the piano, since this ultimately 
governs the measurements of the pedal 
attachment itself. 


(To be continued. ) 
—_— = § é-—¢@______ 


BRITISH NON-FERROUS METALS 
RESEARCH ASSOCIATION. 


The second annual report of the British 
Non-Ferrous Metals Research Association, 
71, Temple Row, Birmingham, contains 
an interesting record of a very wide pro- 
gramme of research which is now in hand. 
This Research Association participates in 
the fund of £1,000,000 created during the 
war by the Government to encourage the 
wider application of scientific methods in 
industry.’ Although many of the indi- 
vidual investigations naturally are of 
special interest to the metal trades, it is 
noteworthy that several of the more im- 
portant researches relate to subjects of 
great practical importance in connection 
with building and constructional work. 
Mention must specially be made of the 
research upon atmospheric corrosion of 
non-ferrous materials, which is under the 
direction of a committee upon which the 
Royal Institute of British. Architects is 
well represented. As a matter of fact, 
this work was originally suggested by the 
R.I.B.A., and the scope of the research is 
very wide, and affects the behaviour of 
such materials when used for external and 
internal construction and fittings. 

The preliminary observations are con- 
cerned with the initial stages of corrosion, 
as demonstrated in the first place by 
tarnishing. It is obvious that a specific 
examination of these phenomena, and of 
the methods of prevention, might lead to 
considerable improvements. Already non- 
ferrous metals and alloys are always 
favoured where permanence and the 
minimum of corrosion are desirable, and 
any improvements would considerably 
extend their scope. Apart from this, the 
prevention or limitation of tarnishing 
would save an enormous amount of the 
daily task of domestic cleaning. A grant 
of £1 is made by the Government Depart- 
ment for every pound subscribed to the 
funds of the Association, and we under- 
stand that the Association is particularly 
anxious to receive further support from 
users to assure the continuation of ‘this 
work. Amongst other researches that are 
noted are the investigations on metal 
polishing; the jointing of metals, includ- 
ing brazing, soldering. and welding; and 
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an important research on brass casting. 


THE PROPER CARE OF AIR TOOLS 


In a paper presented before the Pitts- 
burgh Railroad Club, Mr. H. 8. Covey, 
secretary of the Cleveland Pneumatic Tool 
Co., called attention to some of the de- 


| tails that should receive especial attention 


in the installation and care of pneumatic 
tools. 

The four indispensable details needed to 
secure a proper operation of a pneumatic 
hammer are dry air, plenty of it, uniform 
pressure, and proper lubrication. 

In order to secure dry air, the tank or 
reservoir should be set vertically, and pro- 
vided with a driven cock near the bottom. 

The large shop pipe should enter the 
tank at a point about 12 in.. from the 
bottom. 

The air, as delivered to the tank, is 
usually quite hot; and because of its high 
temperature it rises to the top. As it cools 
and is drawn off it falls towards the bot- 
tom, and is drawn off into the shop pipe- 
As the air cools there is a condensation of 
the water held in suspension. This water 
is thus separated from the air and falls 
to the bottom of the tank, whence it can be 
drawn ofi. ; 

The securing of a proper volume of air 
for the shop tools is largely a matter of 
the size of the mains by which it is led 
off from the tank. These should be given 
a gradual rise, so that any water that may 
condense in them will drain back towards 
the tank, and not towards the tools. Fur- 
ther, all branch lines should be tapped. 
into the top of the main trunk line so as. 
to obtain dry air, because if there 1s any 
water in the mains it is at the bottom and 
should be flowing back towards the tank. 

Another matter that is apt to cause 
trouble is the oil with which the air 1s 
likely to be saturated, and which is picked 
up in the compressor. Unless special pre- 
cautions are taken to prevent it, a con- 
siderable portion of this oil will pass on 
through to the shop mains and branches 
and to the shop pipes, where the hose 
lines, leading to the tools, are attached. | 

It is well known that oil has a very 
detrimental effect on rubber and will 
cause it to disintegrate, and the detached 
particles will clog the tools. It is well, 
therefore, to avoid the use of rubber hose 
for air tools and to use, in its stead, a 
hose having a cOmposition inner tube upon 
which the oil has no serious effect. This 
will not, however, wholly neutralise the 
trouble. | 

It is better to separate the oil as far as 
possible. This can be accomplished by an 
oil and water separator which can be 
made at a nominal cost. One that works 
very well may be made of a piece of 5-in. 
pipe, 3 ft. long, with.a cap at each end. 
It should be set vertically, and is attached 
to the branch lines which feed the drop 
and hose lines. The branch pipe should 
enter the separator at the top through one 
side of the cap, and be run down on the 
inside to a point about 3 in. from the 
bottom.at which point the air is dis- 
charged. There should be a series of baffle 
plates put in the pipe through which the 
air rises to the top, and by which it is. 
filtered. The filtration leaves a deposit 
of oil clinging to the baffle plates. 

_The outlet is placed near the top on the 
side of the cap opposite to that at which 
it entered, and the air will flow from it 
freed from the oil and water. 

The separator is dmined of its accu- 
mulated oil and water through a cock in 
the. bottom cap. Occasionally, it will be: 
necessary to remove the baffle plates and 
clean them with a stream of compressed ` 
air, which will quickly remove any ad- 
hering oil. 

The close fit with which air tools are 
made_necessitate that they should ‘be fre-. 
quently lubricated. The oil used should 
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‘be of good quality, and one that will not 
gum. A heavy black machine oil should 
never be used as it will be apt to clog the 
mumerous parts of the machine that must 
be kept open. 

Here, again, the presence of water plays 
an important role. If the air is charged 
with water the lubricant will be washed 
away, and the tool will soon lose its effi- 
ciency and fail to wark, while the delicate 
parts and polished surfaces will be rusted. 

In order to keep a hammer in good con- 
dition, it should have a bath of coal oil 
every night, which will soak up the worn 
out toil*of the day, and then each morn- 
ing it should be attached to the air hose 
and be blown out. After which it should 
be freshly oiled and put into service. If 
fom in this way it will act like a new 

Ol. ; 

In concluding, Mr. Covey said that if 
dry air in sufficient volume at adequate 
pressure be furnished, plus suitable lubri- 
cation, he predicted that air tool troubles 
that infest the day “ will fold their tents 
dike Arabs and gently steal away.” 


THE WASTE IN MAKING 
ELECTRICITY. 


At a meeting of the North-Western 

Centre of the Institution of Electrical En- 
gineers, held im Manchester last Tuesday 
week, two papers by Mr. C. I. Haden and 
Mr. F. H. Whysall formed the basis of a 
discussion on the utilisation of waste 
heat from electrical generating stations. 
_ Mr. Haden called attention to the con- 
sumption of coal im the United Kingdom 
and to the loss of heat which took plaze 
in electric generating stations. It was not 
generally known, he said, what colossal 
figures were involved in this matter. The 
huge total of 9,200,000 tons of coal, out of 
10,000,000 used per annum, represented 
the approximate value of heat wasted in 
the generation of electricity. This quan- 
tity, at an average price of 30s. per ton, 
amounted to £13,800,000 out of a total of 
£16,000,000 paid for the coal. Mr. Haden 
suggested the combination of heat distri- 
bution with the generation of electrical 
current as a possible means of using the 
coal to better advantage. He proposed 
that some of the existing generating sta- 
tions, which would be shut down under 
the super-station scheme, should be con- 
verted into  heat-distributing stations, 
generating electrical current as a by-pro- 
- duct, and that such stations should be 
linked up with the super-stations. 

The area which could be served electri- 
-cally ‘from one of the proposed super- 
power stations was vastly greater than 
was possible from the distribution of heat, 
but the scheme involved the scrapping of 
many of the existing generating stations, 
and that seemed a most calamitous pro- 
position. The alternative he suggested 
was to retain such existing stations as 
could be usefully employed as heat dis- 
tributing centres, utilise them to their 
full capacity, and, if there was a greater 
demand for heat, provide additional heat 
stations, using them also for the by-pro- 
‘duction of electrical current. 

Mr. F. H. Whysall said it had been 
suggested that special efforts should be 
made by electrical supply authorities to 
surround their power-stations with indus- 
tries in order that they might sell their 
-exhaust steam for use in industrial pro- 
cesses. This proposal involved serious 
practical difficulties; but, on account of 
-the ease with which energy could be trans- 
mitted in the form of electricity from one 
place to another, he was of opinion that 
in many cases the difficulties could be 
overcome. He thought there were many 
-cases where a properly organised system 
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of collaboration between existing electric 
supply stations and heat consumers in 
congested city areas could be ‘profitable 
to both parties. He believed that electric 
supply authorities could not afford to 
ignore the demand for exhaust steam or 
the possibility of obtaining cheaper sup- 
plies of surplus energy from generating 
stations. 


WHY DIE?* 


By JoHN CITIZEN. 

I suppose that, with increasing know- 
ledge of the evils and woes of the world, 
those ancient forbears of ours decided that 
nine centuries of earthly experience were 
too much of a good thing, and voluntarily 
surrendered to the death they might have 
held at bay for many further generations. 

However it may be, the secret power of 
life that was theirs is locked in the safe 
keeping of the tomb. And we who live 
in a time when the whole world may once 
again recover the lost Golden Age, when 
man’s duty to man is more highly recog- 
nised than ever before, have but a paltry 
decade or two in which to watch the trans- 
formation and to appreciate the beauty of 


And that brings me to the point—why 
die? or, at any rate, why die before one 
has sucked life dry and one’s earthly love 
of the beautiful earth is ready to be 
sloughed off like the chrysalis that is left 
behind by the butterfly ? 

Well—and why die? 


THe WILL To EvọLVE. 

For a long time past those philosophers 
that call themselves Creative Evolutionists 
have been hammering away at the, doc- 
trines inculcated by Darwin (a doctrine 
you might call the ‘ Topsy-just-growed 
theory’’), and setting up in their stead 
a faith in growth by will. 

Under the benign guidance of the Divine 
will, they say, we have evolved from. the 
protoplasm—the first seed of life—and 
under the same egis all life has taken on 
it new forms and new members, from the 
impulse of its own subconscious will. 

It has been the will (to meet circum- 
stances) that has given us the shape we 
wear, and that, in the course of thousands 
of years, has furnished to one beast hoofs, 
to another wings. to a third fins. 


HEALING POWERS. 

And if it is the will to evolve that has 
spanned the abyss between the man of the 
twentieth century ‘and the tprotoplastic 
speck of rons ago, so also is it by that 
will—we have just begun to discover— 
humanity can heal itself of many of its 
ailments. 

To-day we are only on the fringe of a 
vast field of knowledge, but anyone who 
has read of the experiments and cures of 


the Swiss and French schools is forced to 


admit that the healing powers of the will 
released by suggestion or auto-suggestion 
may well be limitless. 

And now they say that length of life 
itself is but a matter of will power. For 
centuries and centuries, since the days of 
the patriarchs, our will to live long has 
been rendered inoperative by the idea 
which has been suggested to it that seventy 
years is man’s allotted span. 

So, again—why die? i 

Maninc Lire WortH LIVING. 

Perhaps, ef course, life may not be 
found worth living longer than the normal 
span; but if we are evolved by will, can 


* From the Pall Mall Gazette of February 27. That 
the prolongation of life, and, incidentally, the allevia- 
tion of its ills, is scientifically possible some of our 
older readers know. More recent readers may care to 
look up our own issues of June 22—July 20, 1888; $hose 
of the Weekly Times and Echo of June 17—July 29, 1888; 
and the Daily Express of December 3, 1903. 
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heal by will, and can prolong our life by 
will, then by the same means also we may, 
indeed, make life worth living. 

Are you going to tell me that the mere 
atmosphere of good will that one man can 
create just by his attitude to his fellow- 
men, regardless of speech or action, does 
not make life a more beautiful thing for 
them and for him? A smile instead of a 
scowl, a pleasant word instead of silence— 
they spell an incalculable something that 
REE T the intimate beauty of life nearer 
us all. 

In the name of all that is beautiful and 
wonderful and kindly in the world and in 
man, let us make this life of ours worth 
living, a life in which it would be a plea- > 
sure to linger even unto the tale of years 
of Methuselah. 

Then in all seriousness we could ‘ask 
ourselves— | 

“Why die?” 


—e 0 0e 
SOME BIOLOGICAL PUZZLES. 


How THE JUGGLERS FooLED PHARAOH. 

Lecturing in the Arts Building of the 
University of Manchester on the 21st ult., 
Professor J. Arthur Thomson, speaking of 
the cuckoo, as reported in the Manchester 
Guardian, said it was an extraordinary 
bird in many ways. It was hawk-like in 
appearance, was often mobbed by small 
birds, and was unique in this, that in the 
autumnal migration the old cuckoo left six 
weeks befote the youngsters, leaving the 
offspring to make the journey without 
parental tutelage. There were five males 
to every female, so that they went in for 
something worse than polygamy—poly- 
andry. 

SHIRKING PARENTAGE. 

But what were we to make of the strange 
habit of shirking parentage? One explana- 
tion was that a bird’s life was made up of 
a routine of ingrained instincts and here- 
ditary capacities for doing apparently 
clever things. Migration, courtship—not 
that a cuckoo did much of that—(laughter) 
—nesting, laying of eggs, incubation, and 
nurture all followed a rigorous routine. 
What, then, if the explanation were that 
a temporary variation had occurred in the 
ordinary instinctive activities of the, 
cuckoo, and it had skipped the broody 
chapter, just as some birds exaggerated an 
instinct and repeated a chapter by build- 
ing a nest too many ? 

We might be within measurable distance 
of understanding what life was, Professor 
Thomson continued, if there were a more 
what was called 


latent life. Seeds sometimes remained 


‘dormant for eighty years, and though sub- 


jected to all kinds of apparently fatal 
treatment they did not die. In animals 
the same thing occurred. They were 
familiar with the appearance of the 
vinegar eel. In what state was life exist- 
ing in such a dry nematode after living 
matter had passed out of the colloid state 
and it had become so desiccated that ıt 
broke if touched by a needle? What could 
it be like when a touch of water renewed 
it? Was the life in it going so slowly, like 
a glacier, that we could detect no move- 
ment? Was it a fire that had gone out, or 
had it merely been so carefully banked up 
by the housewife that we were not sure 
whether it was out or in? An answer to 


‘the riddle might shed light on the puzzle 


of active life itself. 

There was the problem of feigning 
death. It was, of course, a simple matter 
to induce animal hypnosis. ‘‘Take a 
fresh-water crayfish in your hand,” Dr. 
Thomson said. ‘hold it tightly without 
coercing it) and |you will feel the tail 
muscles under Your fingers trying to move. 


t 
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' The brain is sending messages .to the 
muscles, messages which you veto, and the 
result is that the crayfish becomes 
an inverted statue for a quarter of an 
hour. Hold a snake in the same way and 
it becomes stiff and dead.” This was one 
of the tricks that the Egyptian jugglers 
played before Pharaoh, turning snakes 
into sticks and sticks into snakes. In the 
American opossum there was associated 
with apparent death an awareness of what 
was going on. The opossum would look 
stiff and stark, and suddenly he would 
give the gamekeeper a shrewd bite and be 
off. He was an extraordinarily ancient 
animal, and probably had as contem- 
poraries the giant reptiles now extinct. 
He might by playing ’possum have been 
able to deceive the small brain of a 
dinosaur though not the brain of a 
modern dog. Possibly the capacity to 
feign death was an interesting anachron- 
ism, good enough to ensure survival in the 
mesozoic age, but of no account in the day 
of the dog and the man. 


THE PuzzLE or Naturat DEATE. 

Natural death was a puzzle. Why 
should some animals die natural deaths 
when some of the simplest were able to 
circumvent it? The protozoa could do so 
largely by virtue of their simplicity. There 
was considerable evidence that multi- 
cellular animals were to a large extent 
exempt from death, that they did not grow 
old, and that they never got tired if they 
kept to their ordinary diet and lived 
in their ordinary circumstances. One 
would like to know whether the common 
fresh-water pike did not also avoid natural 
death. ` 

It would not do to say that natural 
death was due to the exhaustion of the 
store of energy or that the system had been 
poisoned by its own waste products. It 
would not do to say that cell division had 
` stopped, for cell division went on in cer- 
tain parts of the body up to the gates of 
death. -The modern theory was that it was 
due to the wear and tear of the subtle pro- 
toplasmic framework inside the cells. It 
was suggested, and it might be the road to 
the truth, that natural death was the re- 
sult of a process of senescence in the proto- 
plasmic framework, in the recesses of 
which the vital processes went on. 


SCIENTIFIC SOCIETIES. 


n 
ROYAL SOCIETY OF EDINBURGH 


At a meeting of the Royal Society of 
Edinburgh, last week, Sir J. Alfred 
Ewing gave a detailed account of his 
Most recent work in magnetism. He 
developed the theory of magnetic 
induction put forward by him in 1890, 
and discussed the reasons which had 
led him to modify the theory in an im- 
portant particular The theory was based 
on Weber’s congeption that a substance 
capable of strong magnetisation, such as 
iron, owed its magnetic quality to the 
presence within it of ultimate magnetic 
particles capable of being turned, 
and that the process, of magnetising 
consists in compelling the particles to 
face more or less completely in one direc- 
tron, i 

When all of the Weber particles are 
facing one way the iron is magnetically 
saturated. What the author showed in 


1890 was that the control under which the 


‘Weber particles turned was a magnetic 


control, and that in turning they fell over 
from one position of stable equilibrium to 
another, through an unstable phase, 
thereby producing the phenomena of mag- 
netic hysteresis, : : 


CoNTROL OF PARTICLES. 


This fundamental feature of the theory 
is retained, but the author has now aban- 
doned his further idea that the control of 
the particles was due simply to their 
mutual magnetic forces, acting from 
atom to atom, because a quantitative 
examination of the forces produced in 
that way has convinced him that other 
forces are also involved. These other 
forces are thase which exist within 
individual atom, between the Weber par- 
ticle and the rest of the atom. We now 
know the atom to be a very complex 
whole, comprising many moving electrons. 
In a substance such as iron each atom 
contains a Weber particle, a thing that 
turns under the influence of an external 
magnetising force. It is not the atom as 
a whole that turns, but only a part of it. 
According to the author’s view, there is 
magnetic control exerted between the part 
that turns and an outer shell which is 
held fixed in relation to neighbouring 
atoms. He now showed that all the 
characteristics of the magnetising process 
can be accounted for on this basis, and 
may be reproduced by means of illustra- 
tive models. 


EQUILIBRIUM OF PIVOTED MAGNETS. 


The first part of the paper was a study 
of the equilibrium of pivoted magnets, 
undertaken with reference to the author’s 
model of 1890, in which the Weber par- 
ticles were represented as rows of liitile 
magnets controlling one another by their 
mutual forces only. It was shown that 
this model fails quantitatively, because 
when the magnets are pl near 
enough together to give the correct form 
to the curve of magnetisation, in its 


several stages, the ‘deflecting force which | 


is required to break up the row is enor- 
mously greater than that which suffices to 
produce strong magnetisation in iron. 
The stability of the row is far too great. 
In the new model the stability can be re- 
duced to any desired extent, for it de- 
pends on the balance of. attracting and 
repelling forces due to the action of oppo- 
site portions of the outer shell of the 
atom on the Weber particle within. 


New Mopet. 


Several forms of the new model were de- 
scribed, some with pivoted magnets, to 
represent the Weber particles, and fixed 
magnets to represent the controlling por- 
tions of the atomic shell. In one of these, 
the -Weber particle is a group of eight 
magnetic poles, turning as a whole within 
a group of eight fixed magnets. The 
arrangement is a cubically symmetrical 
one appropriate to a metal such as iron 
in the crystals of which the space-lattice 
is known to be the centred cube. In 
another model, the Rutherford-Bohr con- 
ception of an atom with large electron 
orbits is realised. The orbits are repre- 
sented by elliptically-shaped coils, with 
the nucleus of the atom at their common 
focus; one of them is circular, and turns 
ee the control af the others, which are 

ed. 


Sir Alfred Ewing went on to show that 
with these models it is possible to imitate 
known features in the magnetic behaviour 
of metals, including effects of stress and 
temperature, It was pointed out that the 
new model preserves all the advantages in 
this respect of his model of 1890, and at 
the same time escapes the quantitative 
discrepancy which had made it necessary 


to amend the former theory. 
6 


NORTH MIDDLESEX WIRELESS 
CLUB. | 


The club held its annual Social Evening 
on Wednesday, February 22, at the head. 
quarters, Shaftesbury Hall, Bowes Park. 
The hall was well filled by members and 
their friends, and an excellent programme- 
of vocal and instrumental items had been 
drawn up by the committee. Refreshments. 
were served during the interval, after 
which Mr. L. C. Holton called. up Mr 
Midworths’ station, and after some pre- 
liminary tests Mr. Midworth’s voice was. 
heard calling, He then gave a pianoforte: 
solo by wireless, which was clearly heard. 
all over the hall. After answering some 
questions put to him by Mr. Holton, he: 
reported ‘‘closing down,’’ and the re- 
mainder of the musical ‘programme \ was. 
proceeded with. The demonstration ap- 
peared to create great astonishment among 
those of the audience who were unac- 
quainted with the marvels of this latest 
science, although if the atmospheric con- 
ditions had been better the results would 
have been better still. 

The chairman Mr. A. G. Arthur, moved 
a vote of thanks to the artists who had so- 
kindly given their services, and to the 
lady helpers who, by their assistance In 
the matter of catering, had so materially 
contributed to the success: of the evening: 
This was carried with enthusiasm. 


The,club holds its annual general meet- 
ing on March 22. It is hoped that all 
members will make a note of this, and put 
in appearance, so that the election of the 
officers and committee for the ensuing 
year will be as representative as possible. 
Full particulars of the club may be ob- 
tained from the hon. secretary, E. M. 
Savage, Nithsdale, Eversley Park Road, 
Winchmore Hill, N21. 


— 6 T 


SCIENTIFIC NEWS. 


Dr. Baudoin, the eminent student of 
prehistoric man, discovered some time ago, 
stones bearing a rough engraving of the | 
Great Bear. He has now found further 
stones which represent another well-known: 
constellation, the Pleiades. M. Bigour- 
dan, the celebrated astronomer, who an- 
nounced the discovery to the Academy of 
Sciences, pointed out that the Pleiades, as 
represented on the prehistoric stones, were- 
composed of ten stars, whereas now, in 
ordinary conditions, only seven stars are- 
easily visible to the naked eye. Only on 
mountains, in a clear atmosphere, are the- 
ten stars of the Pleiades easily visible. 
M. Bigourdan suggested a number of 
reasons for the appearance of ten stars as 
in the ancient drawing—that prehistoric 
man may have chosen high altitudes in 
order to contemplate the stars, that the 
atmosphere was clearer then than now, 
that our ancestors had better sight than. 
the average human being of to-day, or even 
that in the course of centuries three of 
the Pleiades had dost some of their 
brightness. 

The British Association for the Advance- 
ment of Science is issuing a New Series of 
Reprints, beginning with a selection of 
communications given at the Edinburgh 
meeting, 1921, including (1) Science and 
Ethics, by E. H. Griffiths, Sc.D., F.R.S., 
9d. ; (2) Discussion on the Structure of 
Molecules, 9d. ; (3) Report on Credit, Cur- 
rency, Finance, and Foreign Exchanges, 
1s. 6d. ; (4) Report on Complex Stress Dis- | 
tributions in Engineering Materials, 
3s. 6d. ; (5) Report on Charts and Pic- 
tures for use iñ Schools, is. ; (6) Report 
on the Practicability of an International 
Ausiliary Language Is. ; (7) Report of the 


—————— 


Marcu 3, 1922. 


Conference of Delegates 


ciation, Burlington House, Piccadilly. 


It is officially stated that the following 

- fifteen candidates have 
the Council of the Royal Society to be 
election into the 
Hastie 
_ Bryce, Mr. Charles Galton Darwin, Dr. 


reco ended ‘for 


Society :—Professor Thomas 


r 


Ewart, Dr. 


| „ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 2971. 
ference J tes of Corresponding 
Societies, including Sir Richard Gregory’s 
Address on the Message of Science, 2s. 
` These are on sale at the office of the Asso- 


been selected by 


Claude Gordan Douglas, Dr. Stewart Ran-. 
ken Douglas, Professor Alfred James 
; Arthur Hutchinson, Dr. 
Frederick William Lanchester, Mr. James 
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from the Continent. You cculd almost get 
a measure of the industrial activity of 
Germany by estimating the amount of 
dusb sent over in the north-west wind,” 
said Dr. J. Owens in a paper read before 
the Royal Society in London last week. 
The heat haze—the ‘‘mirage,’’ which 
excited so much interest last summer—he 
said, was composed of dirt. Dr. Owens 
has invented a new method whereby air 
can be examined, and the instrument 
shows that, ‘contrary to accepted 
notions and medical views, dust breathed 
in through the nose reaches the very 
depth of the lungs.” It has been found, 
Dr. Owens concluded, that visibility was 


for the diversity of type in the human 
race. Owing to its isolation, Australia 
was, perhaps ten thousand years ago, com- 
parable to a Continental raft carrying 
people more nearly approximating to our 
original ancestors than any people known. 
It would appear that 20,000 years ago the 
atmosphere of Australia was not only 
primitive but “ suburban.” In the Aus- 
tralian were embodied all the other types 
of mankind—Caucasian, Mongolian and 
Negroid, and from him one could learn 
eee of the history and descent of man- 
ind. 


A monster lizard—whose usual length 
was 8 ft.—and which at one time was a 


_ Mercer, Professor Samuel Roslington 
_ Milner, Professor Marcus Seymour Pem- 
brey, Professor Frank Lee Pyman, Profes- 
sor George Adolph Schott, Dr. Nevil Vin- 
cent Sidgwick, Mr. David Meredith Seares 
Watson, and Sir Alfred (Fernandez) Yar- 
row, Bart. : 


The King has consented to become 
patron of the congress to be held in London 
next year under the auspices of the Inter- 
national Association of. Navigation Con- 
gresses. The meetings of the congress will 
take place at the Institution of Civil Engi- 
neers, and subjects will be discussed under 
two sections—one section dealing with 
ocean navigation’ and the other dealing 
with inland navigation. The last congress 
held took place in Philadelphia in 1912. 
The congress arranged for Stockholm in 
1915 had to be abandoned on account of 

the war. The congress will prove of great 

2 importance in discussing the best means of 
cote the water communications of the 
world. 


. Speaking at the jubilee commemoration 

í meetings of the Institution of Electrical 
: Engineers in London last week, Sir Oliver 
Lodge mentioned that his house was the 

first in Birmingham to be lighted by elec- 
tricity. He remembered the introduction 

of the word “dynamo.” He was secre- 
tary of Section A of the British Associa- 

_ tion at the time, and Lord Kelvin was 

| Teading a paper on the efficiency of what 
: they then called the dynamo electric 
* . machine. ‘In co j 


girdle. 


said 


it ded a sheltered life. 


by Dr. Andrews in South Africa, sh 


I rrecting his proof,” said 
Sir Oliver, “he put his pen through the. 

i words ‘ electric machine.’ I put ‘them 
7 back, but he crossed them out again, and 
: said he wanted it called dynamo for 
: short.” Referring to the trip of the first 
i electric tramoar, which had a battery under 
the seat, Sir Oliver caused laughter by 
saying that the car ran out of the yard, 
across the road, and into a shop window. 
Lecturiag at the opening of the jubilee 
commemoration of the Institute of Electri- 
cal Engineers, Professor Fleming made a 
most suggestive reference to Faraday’s 
epoch-making researches at the Royal In- 
: stitution. The cost of maintaining the 
| Institution during the last hundred and 
- twenty years, it would appear, was little 
; * more than £100,000, hardly a twentieth of 
the expenditure on a battleship. None the 
less, out of these very modest resources 
have come such discoveries as those of 
Faraday, which, as Professor Fleming re- 
| minded his audience of experts, had put 
untold wealth into the exchequers of na- 
tions and laid the firm foundations on 
Which rested to-day the entire work of the 
modern electrical engineer. , 


Sir Arthur Keith, Fullerian Professor 
| of Physiology, lecturing on ‘‘ Anthropolo- 
gical Problems of the British Empire,’’ at 
the Royal Institution last week, said it was 
; undoubted that mankind was descended 
rom one common stock, and the closest 
) approximation to that universal type at 
present known was the native Australian. 
Empire-building was by no means a new 
thing in ‘the world’s history, and it was| « Large quantities of impurity are car- 
the expansion thus caused which accounted } ried to the coast of England. presumably 


in flames. 


lives. The commander of the 
among the dead, but the pilot was rescued. 


which she usually carried. 


Extensive drillings into the great active 
volcano of Kilauea, on the island of 
Hawaii, will be undertaken this year in 
an endeavour to defermine the heat of the 
volcano, the quantity of steam under- 
neath, the mineral constituents, and the 
solution of other related questions.. Bor- 
ings will be undertaken at the sulphur 
banks, at several places in the bottom of 
‘Kilauea crater, and in the region of re- 
cent lava flows at Kau desert. It is in- 
tended to penetrate the surface where the 
lava flows are of known date, so as to 
learn what changes of temperature under- 
ground have taken place with the passage 
of time. The practical result depends on 
what is learned as to chemical activity 
which maintains the high temperature in 
such a boring after the ground is opened 
to air. If high temperatures are main- 
tained, possibly at red heat, for years, it 
might be practicable to utilise the heat for 
power. 


‘‘resident’’ in England, was described to 
the Fellows of the Geological Society of 
London, ‘last week, by Dr. C. W. Andrews. 
The lizard is a plesiosaur, and the skeleton 
was found in the Weald clay of Berwick 
(Sussex) by Mr. S. Tooth, who has pre- 
sented the parts to the British Museum. 
These parts include the back of the skull, 
some of the vertebrae, and the shoulder 
The lizard was about 8 ft. long, 
and lived in fresh waters, and not in the 
sea, in England millions of years ago, 
Dr. Andrews, and the possession 
of certain primitive points suggests that 
j The most char- 
acteristic of these creatures was found in 
Lyme Regis strata. They have a small 
head, very long neck, two paddles, and a 
wide tail, which was very powerful. Fos- 
silised stomach contents have shown that 
they swallowed stones to help in the 
digestion of their food. One curious fact 
about the specimen described is that it is 
almost identical with a species examined 
À | owing 
that in this remote period of the earth’s 
history the plesiosaur was very widely 


The Roma, the biggest semi-rigid air- 
ship in the world, purchased from the 
Italian Government by America to replace 
the. R38, wrecked by explosion at Hull, 
has herself met with a similar fate, Like 
the R 38, the Roma was cruising over the 
sea on the 21st ult., and when at a height 
of 1,000 ft. above Hampton Roads a terri- 
fic explosion occurred and the airship fet 
Unlike the R 38, however, the 
Roma fell on land, near the Army base at 
Norfolk, Virginia. The Roma, which was 
on a trial flight, had fifty officers and men 
on board, and forty of these lost-their 
airship is 


Only on the previous Saturday. morning 
explosive balloon gas was substituted in 
the airship for the non-explosive helium 


usually a function of the amount of sus- 
pended impurity. . 


The death last Friday of Sir Edward 
Gonner, Professor of Economics at Liver- 
pool University, deprives that institution 
of one of its oldest and most valued 
teachers, and educational work generally. 
Sir Edward resided at ‘‘ Undercliff,’’ West 
Kirby, and died, after a fortnight’s 
illness, at a nursing home in Liverpool. 
He leaves a widow and one daughter. Born 
in the year 1862, he took his degrees at 
Oxford, and became professor at Liver- 
pool University in 1891. He was Rae 
Lecturer at the University College, 
Bangor, in 1911, and president of the 
economics section of the British Associa- 
tion in 1897 (Toronto) and in 1914 (Aus- 
tralia). He did a good deal of statistical 
work for Government Departments, and 
in 1918 received the C.B.E., and was 
created K.B.E. in June of last year. 


In connection with the death of Sir 
Ernest Shackleton, the island of South 
Georgia has been frequently mentioned in 
the public papers, and it is interesting to 
note that in this extremely remote island 
—2,000 miles from civilisation—a small 
ironfoundry is to be erected. - The Con- 
structional Engineering Company, Ltd., 
informs the Engineer that quite recently 
it despatched one of its small complete 
plants with necessary equipment and 
requisites to the whaling station at Gryt- 
viken. This plant is intended for making 
castings for repairs to the machinery at 
this station, and also any necessary 
repairs to the ships which call at this 
island three or four times a year. 


“ To-day not a single zinc mine in Great 
Britain is in operation, and the 5,000 
workers or so are reduced to living on 
out-of-work pay,’ said Mr. Anthony 
Wilson, chairman of the Lead and Zinc 
Mineowners’ Association, in an interview. 
“ Since some of the men have been out of 
work for eighteen months, and nearly all 
of them at least twelve, they are suffering 
the most severe privations. The principal 
Mines are situated in Cumberland, 
Lanarkshire, and North Wales, and the 
miners, as a rule, form a small village 
community in the neighbourhood of the 
mines, each of which employs on the 
ein from be 2 120 r a m 
vi - are alre shing, an 
ieee to become: derekt. The com- 
petitor is the Government, which during 
the war contracted till 1930 for the whole 
of the Australian output, up to 300,000. 
tons per annum. ‘Finding themselves 
now with 800,000 tons on their hands, 
they are offering this in Swansea at £3 15s. 
per ton, thus selling the ore for about half 
what it costs, the difference having to be 
made up by the taxpayer.” Mr. Wilson 
added that it is calculated that for the 
year ending in March the Government 
losses on the zinc contract will amount to 
£601,200 ; this in spite of the fact that for 
various reasons the full quantity of 
300,000 tons will have not been delivered. 
Next year the Joss may easily reach 
£Y.000:000 ‘or £1,200,006. | 
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It is officially announced that the King 
has been pleased, by Letters Patent, dated 
December 2, 1921, to provide for the an- 
nexation of the Farquhar Islands to the 
colony of Seychelles. The Farquhar 
Islands are a small group in the Indian 
Ocean, between 10 degrees and 11 degrees 
S., and about 180 miles north-east of the 
northern extremity of Madagascar. 


“ Potash °’ : new edition, reviseq and 
enlarged, by Sydney J. Johnstone, B.Sc. 
(Lond.), A.I.C. (London: John Murray, 
6s. net), is a welcome re-issue of the mono- 
graph first published for the Mineral Re- 
sources Committee of the Imperial Insti- 
tute in July, 1920. It is brought 
thoroughly up to date, and deals 
adequately with the whole subject. As 
many readers know, for many years past 
the world’s supply of potash has been 
practically a German monopoly, and the 
war shortage was phenomenal. Other 
sources of supply, notably from Alsace, 

. have already become available, and it is 
of the utmost importance that these 
should be largely increased. To that end 
this timely re-issue will materially con- 
tribute. 


““ Discovery’? for March (London, 
John Murray, 1s.), is a very full num- 
ber. Professor W. M. Flinders Petrie 
contributes a timely paper on ‘‘ The Dis- 
covery of History,’ emphasising the 
necessity of the consideration of the fact 
that no civilisation is influenced by an 
inferior, but only a civilisation which is 
equal, or superior thereto in some 
respect.  ‘“‘Our Neighbour Worlds,” 
by the Rev. Hector Macpherson, deals 
with the four giant planets, and includes 
some good illustrations of Jupiter and 
Saturn. Professor A. E. Boycott, M.D., 
F.R.S.,:has a valuable article on “ Im- 
munity in Infectious Diseases.” Major 
W. T. Blake gives much fresh information 
about ‘‘The Famine Conditions in 
Western Rhssia and Poland.” ‘ Wire- 
less Navigation and Nocturnal Flight,” 
by George Frederick Lees, summarises a 
French scientist’s solution of the problem 
of nocturnal aerial flight. Sirdar Ikbal 


Ali Shah, F.R.G.S., fully describes the] P 


methods of ‘‘ Ancient Warfare in India.” 
The reviews, etc., are good, as usual, and 
there is some interesting correspondence 
on Unemployment. 


The United Stereoscopic Society now 
has vacancies for three or four new mem- 
bers. It is a postal one, and circulates 
folios of slides monthly, to which every 
member contributes one each time it 
comes round. An annual competition is 
held for the Walshe Owen Silver Chal- 
lenge Trophy, and lantern lectures are 
given monthly during the winter session 
at headquarters. The subscription is 5s. 
per annum. Particulars from the secre- 
tary, Mr. A. T. Mole, 39, Westbere Road, 
West Hampstead, London, N.W.2. 


The Board of Trade have issued an 
Order—the German Reparation Recovery 
(No. 1) Order, 1922—exempting certain 
German scientific and other periodicals 
from the provisions of the German Re- 
paration (Recovery) Act, 1921. Any 
article is exempted “being a publication 
in the German language which is proved 
to the satisfaction of the Commissioners 
of Customs and Excise to be a periodical 
publication of a German learned society, 
or other scientific or philosophical periodi- 
cal publication.” 


At the annual meeting of the Institu- 
tion of Railway Signal Engineers on the 
15th ult., Mr. W. C. Acfield, the signal 
superintendent of the Midland Railway 
Company, was elected the president for 
1922, and Mr. R. J. Insell, the assistant 
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signal engineer, Great Western Railway, 
the vice-president. The membership of 
the Institution is now 370. 
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LETTERS TO THE EDITOR. 


SPIRAL NEBULA — MAGELLANIC 
CLOUDS — RADIAL VELOCITY OF 
THE ANDROMEDA NEBULA—GRAVI- 
TATION — STELLAR - SURFACE 
BRIGHTNESS—THE BAR MICRO- 
METER — ZODIACAL LIGHT AND 
SUNSPOT. l 
[91.]—Astronomical (55, p. 54).—‘ New 

Zealander ” asks a question difficult to answer, 

when he writes ‘‘which is the more 

accepted?”’ or ‘‘ which theory is the more 
favoured? ” We are still, one may say, only 
at the begmning of our knowledge of the uni- 
verse, and there is no court of inquiry which 
pronounces on the greater validity of any par- 
ticular theory, nor are such things discussed 
and arbitrated on at meetings of the Societies, 
so that to say definitely whose ideas or 
hypotheses are most accepted is a task beyond 
the capacity of anyone. The querist is appa- 
rently familiar with the statement of the 
views of Dr. Shapley and Dr. Curtis lately 
published in a pamphlet by the American 

National Academy of Sciences; but if this is 

not the case, and he is not able to see the 

original he will find a summary (by Mr. Peter 

Doig) in the B.A.A. Journal for December 

last. As the President said in introducing 

this summary at the meeting, neither of these 
astronomers rejects absolutely the island- 
universe theory of spiral nebulæ. Dr. Shapley 
definitely agrees that they ‘‘ are mostly very 
distant objects, probably not physical mem- 
bers of our galactic system,” but seems to be 
in doubt as to their constitution, and suggests 
that they are nebulous objects containing 
stars and shining partly by reflected light. 
Dr. Curtis advocates the hypothesis that the 
spirals are PPE t essential diffi- 
culty or difference of agreement lying in the 
greater dimensions that Dr. Shapley assigns 
to our universe, which is to'be taken as typical 
of all others. Dr. Curtis says it may chance 
to be that our universe is much larger than 
others, and in this connection the remark once 
made by Professor Eddington, perhaps jest- 
ingly, that there would not be room enough in 

our stellar system for the Andromeda, is a 

oint to be considered. Dr. Jean’s views, that 

in spiral nebulæ we see rotating masses which 
are producing stars, appears not to have been 
taken into account in this discussion. 

As to the Magellanic Clouds, I think that 
the general view is that they are island- 
universes, but we know that this can be dis- 
cussed in the same way as the question about 
spiral nebule. I am sorry not to be able to 
supply any information about their ‘transverse 
proper motion, but a few years ago the radial 
velocities of a planetary nebula in the 
smaller Cloud, and of several in the larger, 
were measured, and were found to have the 
large values of 200 km. or 300 km. per 
second, and Mr. R. E. Wilson, who published 
these (‘‘ Ast. Soc. Pac., 1915, p. 87), remarks, 
“These high apparent velocities of the 
Clouds are not out of harmony with the idea 
that they “‘ have little or no connection with 
our general stellar system,” and that the 
Clouds may have some relation to spiral 
nebule, since these latter objects are gene- 
rally found to have like high velocities. at 
our Sun is not far from the centre of figure 
of the local galaxy, or, at any rate, is not far 
from its middle plane, is an idea with which 
Dr. Shapley and Dr. Curtis both agree, and 
I do not think anyone else has produced 
evidence to contradict it. That we are 
nearer to the part of the Milky Way which 
appears more brilliant seems reasonable, but 
I do mot know that the argument is con- 
clusive. 

Parsec (59. p. 54).—Though a chord of 
length equal to the radiug subtends an angle 
of 60° at the centre, a chord equal to a 
sixtieth of the radius does not subtend 1°, 
which may show the querist the ampractic- 
ability of his proposal Angles are defined in 
many cases by their sines or tangents, but 
it is More convenient for the purpose we are 
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considering to define them in circular 
measure, and when an angle is defined in 
that system by a ratio, to find the number 
of seconds of arc it contains it is necessary 
to multiply that number by 206,264.8. Let 
us imagine the suggested system in which an 
angle is measured by. the quotient given by 
chord divided by radius. When the chord 
equals the radius the measure is unity, and 
to convert into seconds we must multiply by 
216,000. But when the chord equals. the 
radius, the measure is 4, the angle is about 
29°, and to convert this quasi-circular measure 
into seconds of arc, the multiplier would be 
208,800. 

The Andromeda Nebula (letter 68, p.`51).— 
Messier 31 or N.G.C. 224, which is the cata- 
logue designation for the Great Nebula. in 
Andromeda is approaching the Sun and there 
is clearly a misprint in the publication men- 
tioned. I have not seen the recent article 
to which Mr. Gorham refers, so I may be 
about to tell him what he already knows, 
but a few years ago’ Mr. Pease, of the Mount 
Observatory, took some spectro- 
grams with the 60-in. reflector to investigate 
the rotation of this nebula, and found the 
linear velocity of rotation at a point 2 
minutes of arc from the nucleus to be 58 km. 
per second, and that the radial velocity of 
the nucleus was -—316 km., which is in good . 
agreement with earlier measures. The nega- 
tive sign indicates that the motion is one of 
approach. l 

Gravitation (57, p. 54).—I think that the 
question whether gravity acts instantaneously 
or whether it takes time to begin an effect on 
a distant object is not yet proved either one 
way or the other. It is not precisely to the 
point, but a few years ago an investigation 
was made by someone (I am sorry not to be 
able to give precise details and reference) of 
the effect on the lunar orbit and motion that 
would result if gravity ceased to act on the 
Moon during the time when it is totally 
eclipsed. I think nothing very decisive was 
arrived at. and merely mention this as a direc- 
tion in which the problem might be attacked ; 
but since at present the cause itself of gravity 
is unknown, we can hardly suppose we know 
the method of its action. 

Stellar Surface Brightness (64, p. 66).—The 
ratio of the intensity of brightness of the sur- 
face of stars of different spectral types is indi- 
cated by the letter J, and can be expressed as 
a difference of magnitude, for if the bright- 
ness of a star be increased in a certain ratio 
its numerical magnitude is diminished by a 
certain amount. which is the same for the 
same ratio, whatever be the original magni- 
tude of the star, that is to say. whether the 
star is a bright or a faint one. The following 
values of J for different spectral types deter- 
mined by Professor H. N. Russell are :— 


Bo.... — 3.2 Ko. +21.9 
Ao.... — 2.1 Ma. + 8.7 
Fo.... — 1.0 Mb.... +40 
Go.... 0.0 — ot 

Bar Micrometer (70, p. 66).—Tais 


appliance consists simply of two thick wires, 
or perhaps narrow strips of metal set at mght 
angles placed in the focal plane of a positive 
eyepiece gencrally of low power, and with a 
thinner “wire” in the same plane, through 
the intersection of the bars bisecting two of 
the vertically opposite right angles. For 
use, the eyepiece tube is rotated and set. by 
trial, so that a star—preferably one near the 
Equator—runs along the thin wire. The 
querist asks for a diagram, but I scarcely 
think this is necessarv, for it is easy to pic 
ture mentally the view in the eyepiece of the 
direction of diurnal motion of the stars 
marked out by ‘the thin wire, and two dark 
bars passing through the centre of the field in- 
clined to this each at an angle of 45°. The 
micrometer is used for finding, let us say, the 
position of a comet relative to neighbouring 
stars, and the observation is casy. Note the 
times when the comet disappears behind, and 
reappears from behind each bar, and do the 
same with the comparison etar or stars. The 
mean of the times at the first bar and second 
bar will be the time of transit of the comet 
across the central line of the field. Similarly 
forthe star, and the difference of the two 
means «will be the difference of Right Ascen- 
sion of the two objects. The difference 


; it i m 


____—_ O O 


Marcu 3, 1922. 


ff 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 2971. 


15 


between the times of transit over the first 
bar and over the second converted into 
equatorial arc is twice the distance of the 
object above or below the centre of the 
field, and when this is known for both the 
star and the comet it is obvious that the dif- 
ference of Declination of the two objects is 
known. This is an explanation of use in 
brief, but it is no doubt sufficient. It is 
essential for complete accuracy that the right 
angles should contain exactly 90°, and that 
the thin wire should lie exactly on a parallel 
of Declination. Corrections can be deduced 
for possible errors in these respects, but such 
errors are not specially important. 
are ‘broad, so that they can be seen on the 
background of the sky when the field of the 
telescope is dark as it must be for a comet. 
When setting the eyepiece by means of the 
thin wire a bright field may be used. Sug- 
gestions as to details of the observations—as. 
for instance, whether the centre or edge of 
the’comet should be observed—are not made, 


. but these materially depend on circum- 


stances and will occur to the mind of the 
‘observer. It will be seen that the principle 
of the instrument is not unlike that of the 
ring micrometer, the differences being 
obvious. . ; 
Zodiacal Light (letter 83, p. 63).—I cannot 
find any evidence that the brilliance of the 
Zodiacal Light can be correlated, or is con- 
nected with the appearance of spots on the 
Sun. The general view seems to be that its 
visibility depends on the condition of our 
atmosphere, but the coincidence Mr. Newbery 
records is interesting. H. P. Holis. 


EC. R. OF RHEA. 

[92.]—I think I may fairly claim to have ob- 
served Rhea just after Eclipse Reappearance on 
the 2lst with only 2-in. aperture. About 
10.45 on the evening of the 21st the sky was 
very clear, and I tumed the 2-in. on Saturn, 
having no idea where the satellites should be. 
With power 80x I noted points of light, one 
being very doubtful. The others I took to 
be Japetis, Titan and Rhea, and I noted that 
the one near the planet (supposed to be 
Titan) could be steadily held and was quite 
- certain. I find, however, the correct 
order was Japetus, Rhea and Titan, and there- 
fore claim td have observed Rhea between the 
shadow and the ball, so to speak. 

Two exceptional causes probably con- 
tributed to this resuit. In the first place, 
the air was exceptionally clear; in the Mizar 
group I could see nearlyall the stars I plot- 
ted last summer with 64-in.: | Tempel’s 
nebula in the Pleiades was easy with 37x. 
In the second place, the 2-in. o.g. was 
cemented. This was an experiment, done a 
few days before. The gain in light on 
cementing was at once obvious, but at first 
Star images were bad, and slightly astigmatic. 
In a few days, however, they came back to 
the circular form, and on the 21st the per- 
formance and light grasps of the 2-in. were 
both grand. It would diyide Epsilon Boötis 
clearly with 80x. 

Oxford. J. H. J. 


THE RADIANT POINT OF THE LYRIDS. 


[93.]—With reference to the question of dis- 
placement in the position of the radiant point 
of the Lyrid meteors, I would like to remark 
that since the dates of the two first papers 
of mine mentioned by Mr. A. King [79], 1 
have further investigated the feature-on the 
basis of many new observations. The result 
has been-to leave no doubt whatever in my 
mind that the radiant. is really displaced, from 
night to night. one degree to the eastwards. 
Two good accordances obtained near the be- 
ginning and ending of the shower are useful 
in showing this displacement :— 


1901 April 18 A. S. Herschel and) comme 
pril 1 . 8. Herschel an 
-~ W.F. D. J A ERE 


1916 April 26 Mrs. F. Wilson and 
W. F. D. J 278° + 95° 


The shower is a brief one as far as its really 
active stage is concerned, but I believe it occa- 
sionally yields a meteor as early as April 15 
and as late as April 28, if not outside those 

s. It is, however, for persistent watching 
‘to ascertain this in future years and also 


The bars 


to throw light on certain other curious ob- 
servational features of meteoric streams. 
Bristol. W. F. Denning. 


LUNAR OBSERVATIONS WITH LARGE 
| TELESCOPES. 


‘{94.]—I notice that in the last issue of 
“ Ours ” Mr. W. F. A. Ellison (letter 51, page 
65) speaks of the inconvenience of making ob- 
servation of lumar detail with refractors of 
over 8 in., or reflectors of over about 10-in. 
aperture. I thoroughly agree with his re- 
marks, but I can assure him that these in- 
conveniences can be completely avoided by 
the use of a Dawes solar eyepiece. I have 
used such an eyepiece regularly for both solar 


and lunar work for the past thirty-six years, 


and for lunar work and the study of small 
details I have found it invaluable. Quite 
apart from the complete control which it gives 
of the light reaching the eye, the fact that you 
can isolate any particular formation or feature 
which you desire to examine or to sketch is 
a very great aid to securing accuracy of detail. 
Feb. 27, 1922. W. H. M. 


WEATHER FORECASTS. 


[95.J—Our forecast for February (that made 
by Mr. Robertson and myself, vide letter 24, 
. 18) has proved amply correct, there having 
been, as. anticipated, a great deal of snow in 
the North and heavy rains in the South. . 

We now forecast, a dry and sunny first half 
of March (cold at night, but relatively warm 
during the day), until about. the 15th to 18th, 
when a change to unsettled weather will 
occur. 

In deference to the wishes of a large number 
of readers of the “E.M.” we are bringing 
out a small cheap edition of ‘‘ Simple Weather 
Forecasting for Everyone.” All those who 
were unable to purchase a copy of the origi- 
nal book at 5s. should secure one of these 
new booklets without delay. A copy will. be 
sent post free to any ‘“‘E.M.”’ reader for two 
shillings. As the edition is strictly limited 
application should be made without delay 
direct to me. See advertisement in Sale 
column. Please do not send stamps. 

D. W. Horner, F.R.Met.Soc. 

Sydenhurst, 47 Forest Road, 

Tunbridge Wells. | 


CROOKES GLASS IN MICROSCOPY. 


[96.]—I could mot put forward the print 
of “A?” as the best. possible result when 
using Wratten “B” screen, and under my print 
I made a note (which was not reproduced) -to 
the effect that the film of that negative had 
been rubbed when wet. When I took the 
negative out of the spirit I intended to wipe 
the glass (as usual), but, in mistake, I wiped 
the soft film. I could not take another photo- 
graph under similar conditions because I had 
packed away the apparatus beforo starting 
development. 

The marks of the rubbing can be seen in 
the reproduction (running from top to bottom), 
and if allowance is made for the resulting dis- 
tortion I think the print may be classed 
as fair. “A” can be disregarded altogether, 


but “C” will still be good, and photograph 


“B” better than usual. 

I have a set of Wratten screens and recog- 
nise their utility, but the use of the “K ”? 
screen does not arise out of my letter. I 
merely wanted to find out if Crookes “B” 
glass could be used for a certain purpose, 
and I thought my test photographs might 
prove of interest. to fellow workers—and the 
low price of the glass is worth consideration 
nowadays. 

With regard to ultra-violet light, I think 
it is generally agreed that it is invisible 
(under norma] conditions), and of great photo- 
chemical activity. Being invisible it cannot 
be focussed on the camera screen, and, while 
one may be certain that it will not be in focus 
in the same plane as the visible rays, by 
reason of its chemical activity it must exercise 
aome influence in forming the image on the 

ate. 

‘i “W. C. C.” saw the same picture as my “B” 
print because he could not see the invisible. 
The question as to whether ultra-violet rays 
can pass through glass is easily answered by 
asking another. Do the ultra-violet rays not 
pass through the glass prism used in the usual 


demonstration? And as to Crookes glass 
stopping the same rays—well, why not test 
the glass and see? When I placed“a piece in 
front of my spectroscope I moticed the dif- 
ference between it and a piece e common 


optical glass. . A. 
EINSTEIN’S THEORY—ETHER AND 
GRAVITATION. 


[97. ]—With reference to the queries in the 
closing lines of letter (59), the figures to 
which excepiton were taken in letter (J =e) 
were those put forward in ietter (59) ante, i 
they did not refer to the number of impinging 
light pulses. 

According to Einstein’s theory, one second 
of time is the period taken’by the up of a 
ray ot light to traverse a distance of 500,000 
jail omctres. The kilometres being contractile, 
those seconds must be measured by clocks 
which are not synchronised with tthe: solar- 
siderial movements as the standard clock. 
The time rate measured by Einstein’s 
‘“clock ’’ varies in an inverse ratio to the 
translational velocity, the variable time being 
postulated solely to compensate for cael 
ancies arising from the adoption of contractile 
measuring rods. A further consequence of 
their adgption was that time and space had 
to be recognised as equivalent and con- 
vertible, a doctrine which under certain 
conditions leads to the admission that a 
velocity of 300,000 kilometres per second 
is equivalent to a velocity of one kilo- 
metre per 300,000 seconds. There is 
no experimental evidence to show that 
any ‘‘clock’’ would vary in the manner 
and under the conditions set forth in the 
theory; nor is ‘there any direct evidence in 
support of the contraction tkeory an which 
Einstein’s theory is based. 

The contraction theory was developed on 
Fresnel’s idea of a fixed ether; but other 
authorities were of opinion that. ether might 
be carried along by matter, and the M.M. 
experiment was devised to settle the question. 
The results indicated that the ether was at 
rest melatively to the laboratory in which the 
experiment was made, and consequently the 
motion of the ether synchronised with the 
motion of the earth and its atmosphere—a | 
result which has ‘been confirmed by every ` 
experiment subsequently made. But some 
men found themselves unable to relinquish 
the idea of a fixed ether, and to harmonise 
that condition with tho experimental results 
the contraction theory was formulated. Ein- 
stein adopted ‘the theory, and to avoid 
“ ether-dnft ” complications he endeavoured 
to conceal the ether under other names, such 
as the “field,” and “lines of force,” but the 
ether prevailed. ‘‘ Note that Einstein does 
not deny the ether. I put the question to 
him directly.’’ (Professor Eddington. ‘‘ Re- 
lativity.’’ British Association, Sept., 1921.) 

it cannot be expected that proofs and 
examples fbased on assumptions such as a 
fixed ether, contractile measuring rods, and 
clocks which tick off time at an inconstant 
rate can influence those who, in the absence 
of experimental evidence of their validity, 
decline to accept these assumptions. 

With respect to the query (39), p. 42, the 
general opinion js that gravitation is a func- 
tion of the ether, a view which was at one 
time put forward ‘by Newton. ‘‘On December 
7, 1675, Sir Isaac Newton communicated to 
the Royal Society a paper entitled ‘An 
Hypothesis Explaining the Properties of 
Light,’ in which he for the first time intro- 
duced his opinions respecting ether, and 


| employed them to explain’ the nature of light 


and the cause. of gravity.” (Brewster. ‘‘ Life 
of Newton,” chap. 17. Murray, 1831.) Mis- 
understandings arise from gravity being 
treated as an ‘‘attraction.’? Newton re- 
garded it as a tendency, which might be due 
either to tension or to pressure, a view which 
is consistent. with gravity being a function of 
the ether. Indian and Greek Philosophers 
termed the shining space between the 
heavenly orbs the ‘‘ Ethereal Region.” 
(Humboldt. Cosmos, Vol. 3, Sec. 1.) 
There was a controversy as to whether 
the ethereal region was full or empty, 
a ‘plenum’ or, a “vacuum.” - 
cartes maintained \that it. was full of a trans- 
mitting-medium,*and whether that medium 


t 


16 


be called ether, field, lines of force, or gravity 
(59) is merely a matter of convention. No 
one knows enough about the content of 
ethereal space to dogmatise on the subject, 
and therefore each one may form his own 
model of the medium ich performs the 
multiplex functions of transmitting energy 
through space, the choice ranging from a sim- 
ple structureless continuum to highly com- 
plex structures. The main point is to have 
a definite idea behind the word that is used, 
and to use a word that will convey the same 
idea to other people; that is, to use conven- 
tional terms. Physical difficulties are not 
removed by changing names. 

Edinburgh. Robert Marshall. - 


SMALL AQUARIA. 
[98. }—Your readers doubtless include many 
who are interested in small aquaria. Ihave 
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@ series of glass jars for the observation of 
sundry small denizens of ponds and rivers, 
and, experimenting with the various means of 
aerating these, I have hit upon a simple, 
and as far as I know, original, appliance 
which may interest others. The starting 
point of this apparatus is the well-known in- 
jector, made of metal or glass, by which air 
is imprisoned between falling drops of water, 
and carried down a small g tube into the 
bottom of the aquarium, where it 1s released 
_ 
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in a stream of bubbles, whose quantity is 
controlled by the rapidity with which the 


water is allowed to drip into the injector. 
Now, in every 


arra: 
only alternative being, : 


which, in 


almost hourly attention. 
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ment, which enables me to fix the 
entire apparatus anywhere, at any height, 
and at any distance from the aquaria; 
and by means of small piping and taps. 


to distribute the whole available air, 
free from all water, am as many 
different vessels as may be desired, 


case where I have seen this 
used, at seemed to me objectionable in two 
ways :—That a separate injector was re- 
quired for each vessel; and that the water 
which travelled down with the air accumu- 
lated in the aquaria, and, of course, sooner. 
or later overflowed, unless special waste-pipe 
ements were made for each one—the 
arently, a process 
of repeatedly dipping some of the water out. 
of the aquarium ard using it to fill another 
vessel placed above, from which it again 
passed down through the injector—a method 
‘hi in the case of small vessels, requires 
I have found it 
possible to obviate this by the addition of a 
combined air container and overflow arrange- 


J out a figure. 
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which as shown, acts as the receptacle of the 
overflow water, may, if desired, be replaced 
by a waste pipe connected directly into the 
side of the water vessel, which, in that case, : 


open-top (also shown) catches any accidental 
drippings from the. injector above, which 
trickle down over the tube and pass away’ 
with the rest of the waste water. This, how- 
ever, is very slight and may be of no con- 
sequence in some cases. 

It will be seen that, peg ae really con- 
stant supply of water for the injector, a 
reserve cistern of any dimensions may 
used—the frequency with which this requires 
filling depending, of course, upon its size. 
Finally, I would say that I have had this 
arrangement constantly at work for quite 
six months, aerating from five to seven ves- 
sels with hardly any attention; and it wouid 
certainly suffice for several more. 

| ? Joiner. 


NOTES FROM AN AMATEUR TURNER. 


[99.]—Brakes.—When doing work involv- 
ing gears and consequent backlash, such as 
spirals, or when unbalanced chucks, notably 
the dome when used up in the upright 
manner, it is an advantage tévyput a restrain- 
ing brake on the rotation of the A 
brake needs to be adjustable, so that just 
sufficient and not excessive amount of res- 
traint can be given. The following arrange- 
ment I find is quite successful and stood many 
years’ use. The brake itself is a piece of 4-in. 
round leather belting provided with the usual 
hook and eye. The eye is permanently rigged 
on a loop formed with the end of a piece of 
steel coiled spring. The spring is about 5 in. 
long and requires about 20 lb. to begin 
to extend it; with the aid of a Bunsen or 
plain burner the end of the wire is easily 
bent as desired with a pair of pliers and the 
eye threaded on before the end is tucked 
within the coil; the hook of the belt can be 
hooked on at will, but according to the gauge 
of the spring wire it may require a slight re- 
leving, e.g., with a thin emery wheel. The 
other end of the spring is likewise, formed into 
a loop whereby it can be attached with string 
to the tiebar at the base of the standards. 
It is preferable to interpose an automatic 
hitch on this string so that the tension of 
the spring may be adjusted as desired, Many 
years ago I described this in connection with 
the tension of my overhead gear, but sinoe 
then I have made a simplified form out of 
wire. Perhaps a description will suffice with- 
The gauge of wire will be 
chosen according to the weight or tension that 
has to be endured, for present purposes about 
10 or 12 will suffice. The wire is bent much 
like the ordinary millinery eye (of the ‘‘ hook 
and eye”), but the two loops for ‘‘ sewing 
on’’ are twisted so as to be parallel to one 
another, and at a distance apart just equal to 
the diameter of the cord to be used (prefer- 
ably woven blind cord or other hard 
material). If much strain is to be used, 
especially if the wire is- only near stout 
enough, it is well to fix in a little bridge 
piece of wire, which may be placed at the 
junction of ends of the loops with the main 
wire, in the case where the two loops are 
made twice the diameter of the cord used; 
a spot of spelter at each join put on with 
the blowpipe will make all sound. A small 
rounded ring, say about 3 in. diameter, is 
also needed, the coord is threaded on this, 
and a loop formed at one end; this Joop is 
passed between the two eyes of the wire, and 
the free end of the cord is threaded through 
the wire eyes and the cord loop. The main 
single loop of the wire is hooked on to the 
free end of the spring as a ' anent job. 
On attaching the ring to the nobar or some 
other fixed point convenient and passing the 
leather band round a larger or smaller part 
of the coned pulley, and hooking its hook to 
the eud of the spring, by pulling the free 
end of the cord the distance between the end 
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through the eyes and prevents it slipping 
back; to release, the cord is pulled diedie 
back from the slip loop that is formed. I 
trust that ‘this will make things intelligibly 
. Clear. This little catch or hitch is most useful 
wherever a cord is desired to catch automati- 


catty. ; 
_ Another useful scheme for temporarily fix- 
ing the mandrel, not only for removing 
chucks, but also for holding up what may 
be out of balance, is the back gear. It can 
bo clipped in and out very quickly, and serves 
to keep things in position whilst general ad- 
Justments .are made. Of course, the cone 
_ pulley is not freed, and still more of course 


it must be put out of gear before putting, 


e.g., the worm wheel in use; otherwise strain- 
ing and damage will result. The back gear 
is also very useful for doing slow rotations 
by hand; indeed, it becomes to be regarded 


as an essential for an ‘‘ornamental’’ lathe. |. 


Wood Chucks.—Contribution XXI. of 
“K. ©. A. J.’s”’ series calls for one or 


two notes. In the first place, I think that 
the brass seatings for holding wood chucks 
should preferably be cast with a slight boss 


on the back, so that the amount of depth 
of screw in the piece of wood is reduced by a 
thread or two. l | 

The length of the wood screws he uses 
seems'to me to be unnecessarily long, and 
in material they are better of steel. When 
quite short, there can hardly be any trouble 
against tools, for when the wood is so re- 
duced as to present them there is little left 
of it. I find that with four screws only on 
a 4-in. boxwood disc which has held some 
heavy work on a plain flange and no central 
screw support a penetration of only 4 in. 
is quite enough, whilst a larger 10-in. beech- 
‘wood plankwise disc, likewise on a plain 
flange, stood well with 3-im penetration with 
only four screws. the case of boxwood 
and the like, after drilling the holes for the 
‘screws it is well to ‘tap them. The taps are 
easily made, as also the hardened screws, 
from the ordinary tinned ones of commerce. 
First the tinming must be removed by boil- 
ing for a short while in an iron vessel with 
caustic soda or washing soda, with a knob 
of quicklime. Nos. 10 and 12 of 7 to 14 in. 
long will be most useful sizes, length depend- 
ing upon the thickness of the flanges in use. 
For the taps a longer one of the same size 
may be used, and the countersunk head filed 
off and replaced by a suitable sized square; 
with a file the threads are grooved to the 
bottom in three or four lines. Having the 
tin ali removed and the taps prepared, they 
are put into a short length of iron gaspipe 
with burnt leather, animal charcoal, or other 
suitable material (possibly the much-adver- 


tised case-hardening pastes would do, but I 


have not tried them). The ends of the pipe 
having- ‘been plugged, it is put into any 
ordinary fire in the domestic grate, where it 
remains red-hot for the ‘best part of a day. 
After cooling off, the screws are ready for 
use, or they may be reheated red-hot and 
dipped in tallow, oil, etc. The driver slots 
held. ap well. and do not suffer when re- 
peatedly used. Whether the holes be tapped 
or not, care should be taken to see that there 
is mo burr raised by gentle use of a counter- 
sink; otherwise the surface may not come 
dead on the flange. When the end-on of the 
gn is presented for screwhold, the pre- 
iminary tapping is an advantage. re 
should be taken with softer woods not to 
overscrew to the slightest extent, or the 
fibres will be torn, and the holding insecure. 

With regard to direct screwing of boxwood 
on the nose, in my experience much depends 


upon the coarseness of thread and support 


of face; in other words, the amount of sub- 
stance of wood to resist in the screw. I have 


just tried a piece that was chucked and trued 


more than twelve months ago on a direct 
boxwood, and now it runs with exact truth. 
Two or three old chucks which must have 


face: the screw is 14 Whit. and the face about 
2 in., which is a different proposition from. say, 
a § or a ten-thread nose. 

Screwed Cup Chuck.—Under this title 
may be inclu @ more or less atcid 
ehuck I have. In adapting a Munro Oval 


were chucks with 


kerf. 


: i 
' © m 
‘ N 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 2971. 


- —_ - 


chuck to my lathe, amongst things. needed 
g Whit. screws, and an old 
cap of some hydraulic plant when screwed 
for the nose had a 1} hole at the other end 
screwed 11 thread. I debated whether to 


‘turn this out. or fo leave it. The latter course 


was adopted, and several plugs screwed to 
fit, on. which pieces of ivory or box were 
glued, and eventually two oval boxes and lids 
were made. They were put on and taken 
off from the screwed chuck many times in the 
course of turning, yet they returned so well 
to place that mo trouble or readjustment 
was meeded for the oval trace to coincide, 
and this though adjustment had to be made 
by the worm to get the major axis right by 
predetermined readings, and not by trial and 
error. The mode of adapting the oval chuck 
may ibe of interest enough to form a further 
communication. 

Spring Ohucks.—There is another form 
not mentioned by ‘‘K. C. A. J.,’’ which I 
have seen successfully used on repeat work, 
though I have never actually used it myself. 
In this only a single saw cut is made, and 
instead of a ring a bolt was put through 
diametrically and at right angles to the saw 
; By alternately tightening and slacken- 
ing the nut on the bolt, repeat pieces were 
put through at a great rate, and apparently 
with truth. It seemed to me that if -ever 
I attacked a set of draughtsmen or the like, 
such would be the chuck of my fancy. 

Where a piece of paper or, preferably, 
muslin will make a chuck hold, it is better 
to place it flat over the end to be chucked 
and push it in; a dusting or smear with a 


little sugar will sometimes just give enough 


hold, or the scheme of rubbing on chalk may 
be ‘tried. PE 

When gluing on tw a face the interposition 
of a doubly-glued piece of paper has been 
recommended to facilitate removal. Often it 
may ‘happen that quite enough hold is given 
if the centre is slightly recessed, so that there 
is only a ring of glued part. - This also facili- 
tates removal. | 

Worm Threads.—At times there have 
been discussions on the preferable threads 
for worms on ornamental chucks. It would 
be of interest if those who have recorded 
the angles of Holtzappfel, Evans, or Munro 
chucks would state their findings. Lately I 


needed a double-ended worm for an old 


Munro eccentric chnck, and the question of 
determining the angle was rather a diffi- 
culty. By casting a shadow it came out 
59°; by measurement of depth and trigono- 
metrical calculations varying results of 37° 
to 38°; and by cutting card slips to various 
angles it appeared to be 40°, to which latter 
the tool was ground and the new worm 
made. It would seem that this maker appre- 
ciated the propriety of a narro. angie 


CHEAP GAS PRODUCTION—CENTRAL 
HBATING—PRINTING TRADE 

PROSPERITY? 

[100j.—I regret that I have been unable to 
send up the sketch, etc., on cheap gas pro- 
duction, but have had no oppoftunity of 
making a drawing from the blue print, 
having ‘been an the hands of the ‘‘ ’flu.”’ 
fiend. I will try to get this done this week. 
It is a pity that some system of central 
heating is mot being incorporated in the 
many new houses of moderate size now being 
built. I have recently been living in a 
house heated by hot air on the Grundy 
system, which seems to work satisfactoriiy, 
and needs very little attention, the fire only 
being e up morning and evening, and 


has ‘been burning continuously since about. 
October (ast. 
‘adapted for fitting in when the house is 


This system os particularly 


being built, but could mot be well installed 
afterwards. It would appear very cheap to 
instal. It consists merely of a cast-iron stove 
with heavily-ribbed exterior to give a large 
heating surface. This stove is placed in a 
brick chamber, imto which cold air is ad- 
mitted at the bottom. The heated air passes 
out at the top of chamber to p: es and 
flues in the walls of house, and is controlled 
by shiding gratings in each room. The only 
drawback I have against it is that it does 


ental] not provide hot water, as with a hot-water 


or low-pressure steam installation, but a low 


O 


rate-sized houses. 


respondence yet, and 


TT 


pressure boiler coald be quite readily com- 
bined with the stove, and the one fire made 


to heat the house and provide hot water. 
This, I think, would be essential for mode- 
in my case the kitchen 
range is used for the hot-water supply, and 
burns more coal to give a very poor supply 
of hot water than the Grundy stove uses for 


heating the whole house, and, moreover, the 


range has to be lighted up each morning! 
oe state of things will mot continue for 
ong. . 

T have little to do with the printing 
trade, but I trust that everyone connected . 
with it is very prosperous, and that no unem- 
ployment prevails. My reason for expressing 
this wish is that I have.just received a cata- 


logue from a firm well known to all readers 


of “ours.” It was posted in Germany, and 
a slip inside explains why, and also why it 
was printed there. The saving on postage, 
thanks to our ruinous postage tax, was 
£12,000, it being far cheaper to post things 
in Germany to an «address here than. in this 


country, where a postcard costs 15d., and no 


postal facilities in this time of bad trade 
seem to exist from Friday night until the 
following Tuesday morning. 

David J. Smith. 


SUMMER TIME. 


[101.]—There is one aspect of this matter 
which I have not noticed in any cor- 
that is, its effect 
upon our systems, individually. The human 


body becomes used by performing certain 
functions at certain times of the d 
regardless of the clock—for instance, eating, 


day, 


sleeping, waking, together with other calls 
of nature! Now, I find that when the regular 
routine is upset by a change in the clock 
it takes me quite a long time—anything from 


a month to six weeks—to settle down com- 


fortably to the new state of affairs. Then in 


a short while there is another change in the 


clock, and we have to go through all this 
personal accommodation again. These in- 
conveniences may, perhaps, be more noticed 


among us older ones than they would be 


with the youngsters—probably because the 
older we get the less the system is able to 
easily accommodate itself to any functionary 
change. Surely this ‘‘ playing with the 
body” cannot be beneficial to us as a race. 
Probably very much the reverse. Summer 
Time, as such, I do not object to, but if 
we must have it, let it be made permanent. 
all the year round. It is the jumping forward 
and backward every few months which I 
object to. But far better leave the clock 
alone. Con. 
—_— >» 6 o--__—_—__——_ 

Foundry Exhibition.—In Bingley Hall, Bir- 
mingham, mext June, the Institution of British 
Foundrymen is arranging a section of histori- 
cal foundry exhibits to include examples of 
cast-iron work or non-ferrous castings, and 
anything of historical or educational interest, 
such as prints, models, etc. . The Institution 
invites owners of articles which are of in- 
terest to lend them for exhibition. The ex- , 
hibits would be fully insured against loss 
or fire, etc., and carefully packed and re- 
turned carriage paid. The address. of the 
secretary is Central House, 75, New Street, 
inmingham. 

A’ Mammoth Locomotive.—What is believed 
to be the largest railway locomotive ever 
turned out of a British works has just beer 
completed by a Sheffield firm, the Yorkshire 
Engine Company.’ It is certainly one of the 
largest in the world. It has been specially 
constructed for use in the mountainous dis- 
tricts of the Spanish railways, and the fact 
that the coal procurable will ‘be of poor 
quality has necessitated the firebox being 
made exceptionally large. It is 198 sq. ft. 
in area, while the grate measures 50 aq. it., 
compared with an average of 30 sq. ft. 
The total length of engine and tender over 
the buffers is 24 ins. over 76 ft., and the 
weight of engine and tender when in service 
will be 136 tons. There is a water carrying 
capacity of 4,840 gallons, a coal carrying 
capacity of seven tons, and the area of the- 
heating surface’tubes is 2,450 sq. ft. 


78 


REPLIES TO QUERIES. 


—— 4+} 

[37.]—MECHANICS.—Let d be the distance 
of the rod from the axis of the shaft. It is 
easily ‘seen that the rod oscillates along its 
length through a distance of 2 d tan. A. Let x 
be the displacement of a point in the rod from 
its mean position, ¢ the time elapsed.” Let w 
be the angular velocity of the shaft. Let OB 
represent the axis of the shaft, GOH a radial 
plane, and let the plane of the disc be L to 
the paper through COD. Then L DOH=A. 
For the purpose of illustration, it is simpler 
to suppose that the shaft and disc remain sta- 
tionary while the rod revolves round the shaft 


with uniform angular velocity w. At zero time 
the position of the rod will coincide with OB 
in section and z = QO. At time ¢ the rod will 
have revolved through an angle -— wt. If 
PQR is then its position, cutting the radial 
plane through O in Q and QN is L to the 
vertical through O. | 7 


OQ=d ON = d sin. — wt. 
PQ=ON tan. A 
= d sin. — wt.tan.A 


Hence for a point on the rod when the shaft 
‘rotates 

l xv = d tan. A sin. wt. 

And the velocity of the point is given by 


£ 
u” wd tan. A cos. wt 


The motion is simple harmonic. If d is mea- 
sured in feet and the shaft makes Ñ revolu- 
tions per minute when a is the angle tuned 
through from the mean position, the velocity 
of the rod is Z l tan. A cos. a feet per 
second. l A Omega. 


[45.} — ACCUMULATORS,.—“ M.” should 
get a twopenny packet of chloride of lime from 
the oilshop, put about half this into a 2 Ib. 
‘ jam jar, and fill up with water. The water 
will becomo impregnated with chlorine gas. 
After lime has settled. pou: off the clear water 
into another vessel, and, if still milky, let it 
settle’ again. Pour out the acid from cell and 
wash out with a little warm water, fill cell with 
the chlorinated water, let stand for about 
twenty-four hours. when all plates will have 
turned red. After a good ce out to get rid 
of sediment, cell is ready for acid to be re- 
placed and recharged. Green. 


[54.J—RECHARGING ACCUMULATORS. 
—I have done this—in the dark ages of elec- 
tricity—i.e., in the °80’s—with four two-fluid 
cells, in series, each 8 inches deep, 6 inches 
diam., with large porous pots. Using chromic 
acid, two full charges of these were necessary, 
costing altogether about 10s.; but nitrie acid 
‘was somewhat cheaper and worked better. If 
the querist requires plenty of occupation for 
- his spare time, mixing solutions, amalgamating 
zincs, and clearing it all up afterwards, this is 
an excellent way to get it. 


[59.I—PARSEC.—It is not easy to under- 
stand the querist’s difficulty, or why he brings 
in an angle of 60°; but, as he suggests, a little 
more trigonometry is necessary. In a very 
small angle, such as a second, the circular mea- 
eure of the are and its sine and tangent do not 
differ appreciably. Even for a minute of arc, 
the logarithms of these three quantities agree 
to seven places. That is, the very shor arc 
. included in such a small angle is very nearly 
straight. Hence although the ratio of a radius 
of the Earth’s orbit to a parsec is properly the 
‘tangent of l second of arc, this may be put 
pas a to the arc itself in circular measure, 
which is 1-206,265th of a radian, or represents 
an incline of 1 in 206,265. For comparison, a 
second of arc about the Earth’s centre includes 
101 1-3rd feet on its surface: the true arc of 
that length deviates vertically from a straight 
line less‘than a hundredth of an ne Q ' 

[00.]—CUTTING THREADS JN LATHE. — 
In reply to * Victory’s” request, I looked up 
my General Index of Lathe Matters in Tue 
“ENGLISH MECHANIC, compiled as I worked 
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through every volume during the recent six- 
teen years, and found what he referred to in 
Vol. XXII., p. 504. I presume it must be 
what he means, because in the preceding column 
there is a paragraph on ‘THE ENGLISH 
Mrcuanic Lifeboat.” I quote from ** Cutting 
Screws,” No. 10,348, and copy the drawing :— 
‘*] have seen lately several ways for cutting 
screws in your journal (sic/), but ‘think the 
one I send you a sketch of and use myself will 
do for many amateurs who have not got a 
slide-rest or the meafis to get one. It will cut 
screws any length or any size with a little con- 
trivance, Fig.-1 is my lathe in working order 
for cutting screws; AA, headstocks of lathe; 
BBBB, four centres: CC, small cogwheels; D, 
piece of iron to be screwed; E, left-handed 
screw; F, tool-holder; G, small thumbscrew to 
tighten tool; H, driver fixed into upper cog- 
wheel; I, carrier. Fig. 2, end-view of the live 
headstock. Fig. 3, tool-helder with tool at- 
tached. J is a nut to fit E; K, two square 
holes at right angles to hold tool; L, tool 
which is held down by small screw. I am just 


a 
Y 
Ld 


ALLL ATUN 


ENERET LAUG 


COETTILEAT Ela sAirr TA 


`‘ 
finishing one with three wheels which will cut 
a direct right-handed screw. 
ference is by putting a second to be worked 


from the mandrels on the other side to one in. 
sketch, and to turn on a stud fixed to head- 


stock, and ‘the third a little lower down, so as 
to clear the other on the mandrel.—(Signed) 
A. Rennie.” Once a thread has been traced 
on any substance it is easy to chase a screw, 


K. C. A. J. 


[61. HERBAL SMOKING MIXTURES.— 
, too, have tried various’ kinds with indif- 
ferent success. I find that an addition of, say, 
one-third by weight of some such tobacco as 
“B.D.V.”” or “St. Julian”? makes a more 
tolerable smoke. Most herbal mixtures seem 
to me to consist chiefly of coltsfoot leaves and 
clover heads, with a few lavender flowers and 
marigold petals, but probably some reader 
with knowledge of medicinal herbs might pro- 
vide information that would deserve the 
thanks of, I think, many besides. 

i A. Puffer. 


[63.|—CLARIFYING BEER.—Add isinglass 
finings to the extent of one quart per barrel, the 
usual brewer's strength. This should work the 
oracle. Edgar W. Foster. 


. [69.}--MAGNET.—Wind the magnet with in- 
sulated copper wire about 1-16th inch diam. to. 
say, 4 inch deep. Any battery will give some 
result. Use not more than two or three cells 
in series. but they should give as much current 
as possible. K. Q. 


[74.}—_WHITE ARGOL.—The dictionary de- 
fines this as Argal: a hard crust of crude tar- 
tar found adhering to the sides of wine casks. 
In Beasley's ‘‘ Druggists’ General Receipt 
Book ” eight different fluxes are described, and 
tartar is contained in four of them. ‘‘ White 
flux’? is to be prepared as follows :—‘‘ Into a 
large earthen crucible heated to redness throw 
successive portions.of a mixture of 2 parts of 
nitre and 1 of tartar. Keep the flux in a close 
bottle.” C. A. N. 


[67..—STOPPING CRACKS BETWEEN 
FLOORBOARDS.—I have been very much 
troubled also by floors with unéeasoned wood 
in them, and I suggest you get a nail puller 
and take out nails. then push boards up close. 
and add one or two boards. You can put 
a slightly larger nail in same holes. Wenda. 


_——————>» 6 0 


Reports received in Campbeltown last Mon- 


day from outlying parts of Kintyre as far apart 


as Carradale and Southend state that very dis- 
tinct earth tremors were felt on Sunday even- 
ing in both these places and at many isolated 
farms throughout the southern portion of the 
peninsula. Two disturbances were experienced, 
with an interval of three houre between; them. 
A shock was also slightly felt in Campbeltown. 


The only dif- 
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QUERIES. 

a 
. [76.}-VARIOUS.—Will a perfect cube of 
magnetic iron or magnetised steel have deter- 
minate North and South poles? Will a per- 
fectly spherical piece of magnetic iron or mag- 
netised stcel have North and South poles, be- 
cause magnets are usually oblong. Can anyone 
say what kind of spectrum would be produced 
by a beam of red light projected through a 
prism, or red or blue beams? In the Daily 
Mail Yecar-Book for 1922 it is stated that the 
strongest microscopes show the particles or 
molecules of at Jeast some solid bodies moving 
about one another. Is this absolute fact or 
intelligent anticipation and theory ?—James 
Rhodes. = 


{77.J—ANATOMICAL MODELS.—I have 
hunted up many back volumes, but can find 
nothing in *‘ Ours” on the making of anatomi- 
cal models. Could any readers describe the 
process and the materials used? Figures in 


price lists seem very high, and really the 
quality of the work given seems hardly ade- 
quate. I think with a little instruction I could 
do better and make a modest living—so far an 
impossibility since the war.—Ex-Service Man. 


[78.} -CASE-HARDENING.—How should I 
case-harden the inside sliding cylinder of a 
poppet head without scaling? I have turned 
it bright and smooth and do not want to spoil 
it at the finish—W. Reid. 


[79.}-ROTATORY MOTION.—Could cold 
compressed air be made to produce rotatory 
motion anyhow without heating it? If so, to 
what pressure must it be condensed, and how? 
—R. Tucker. 


[80.J—TURNING COPPER.—How can I 
avoid the drag on the tool in turning copper 
with a too] of large cutting surface? Is there 
any batter method than cooling by the drop- 
ping of water in.the ordinary way ’—G. Prew. 

[81.-—STEEL MANDRELS FOR GPIN- 
NING LATHES.---Could anyone give us a 
little good information on the best means of 
forming steel mandrels and collars or bearings 
and hardening the same for spinning lathes ?—_ 
E. Jones. 7 

[82.|-HERB BEER.—The strike against 
dear beer has my sympathy and support, but 
it is dry work! Can anyone give a veally good 
recipe for herb beer? Something with a snap 
in it, not flat like ditchwater.—Bone Dry. $ 

pod. |-DAWN AND TWILIGHT.—Which 
countries have the longest dawn and daylight, 
and why ?—Heptarch. | : 


[84.]}--CANOE STRAKES.—We are building 
a canoe, the strakes to be pine a quarter of 
an inch thick.: How can they. be best fastened 
together? With rivets and washers, copper 
nails, or brass screws? Should the edges be 
chamfered or left square, and how much lap is 
needful? Also. best caulking composition to 
render canoe watertight ?—Three Fishers. 


[85.J—-BACK DRAUGHT IN ENGINE.— 
Ours is an ordinary two-flued boiler and we 
have 2 good draught: indeed. the damper 
seldom needs drawing more than one-half. But 
when the coals are thrown on there follows an 
oppressive humming noise, which shakes the 
boiler very much and often breaks the joints 
as we carry 60 Jb. of steam. There is a. good 
draught under the furnace, but still it blows 
out of the aperture: in the furnace doors, How 
can we stop this ?—Stoker, 


[86.] — PRESSING LADLES AND 
SHOVDLS.—Is there any machine in use for 
pressing ladles and shovels into shape? If of 
simple design I could manage it myself with a 
sketch.—Shovel Plater. 7 3 

[87.]--LOAM PANS.—I have a good many 
of these to make/and am much bothered with 
thelr -véining inside. Could any practical 
moulder sugges canse and remedy ?—L. M. 
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[88.|-SWAGING BOLT AND SET 
: SCREWS.--Can anyone tell me how to make 
a tool for swaging small bolt and set screws ? 
—J.C. P. - . 

(89.—SLITS IN STEEL GAUGES.—How 
are the very fine slits cut in steel gauges ?— 
Snider. 

(90. -CONSTANT DELIVERY OF COM- 
PRESSED AIR.—How much horsepower 
would be needed to produce and maintain a 
constant delivery of compressed air at from 
40 Ib. to 50 lb. pressure, the delivery pipe to 
be 14 in. boro? Is it necessary to have a stor- 
age cylinder, or could a pump be procured for 
this? If a cylinder is necessary, of what capa- 
city should it be ?—Leon. 

[91.]+WIRELESS.—I have a transformer 
and a pair of 60 Ohms. each telephones. On 
the transformer is the number F. 542. What 
does it mean? They are said to be equal to 
high resistance phones. Tf so, what resistance 
with they equal?—An 1886 Reader. 


(92.J-WHITE STEAMER.—The writer 
would like advice as to how to remove the 
steam line in a 15 white. The short pipe con- 
necting blow-off valve has punctured, $-in. from 
thermostat, but the nuts refuse to budge and 
the part cannot be removed. What is the best 
way to release these?—Steamer. 

-193.1— POCKET CHRONOMETERS. — I 
understand these do not give such close time as 
a good regulator clock—that is to say, they 
have a coarser rate. Is this so, and what is 
about the rate (seconds) of a pocket chrono- 
meter? -> R.J. C 


— eao ei 
ANSWERS TO CORRESPONDENTS. 


The following are the initials, etc., of letters to 
hand up to Tuesday, 3 p.m., February 28, and 
unacknowledged elsewhere :— 


A. INNES. — Oleum — T. Tamblyn-Watts—Jaybird— 
T. W. C 


T. TYLER.—No. . 

F. R. H.—Thanks; no. 

ge gas upon white, please; not white upon 
black. 


COuN CLoctT.—The Shepherd's Sundial is the scarlet 


a” 


J. RooK.—There are as 


ua 


the above headings is Is. for the first 16 words, and 6d, Sor 
each succeeding eight words, which must be prepaid. 


Opticians, Exchange or Buy Anything Qptical. 
Firm with a Reputation.—63, Farringdon Rd:, E.C.1. 


Optical Mart. Make, Buy, Sell, Exchange First-class 
Optical Instruments. 


method. 
Manse, Warpele, Halesworth. ` 


over 
[nstruments.—244, High Holborn, London. 


Them, 2d. Send for one.—TRIMNELL, 
144, Richmond Road, Cardiff. 


pimpernel, which opens scon after 7 a.m. and 
closes a little after 2 p.m. The ** Shepherd of 
Banbury ” is said to have been, the nom de plume 
of the author of a weather guide published in 
1744, und believed bo have been compiled by Dr. 
John Campbell. “The Shepherd of Salisbury 
Plain” was Daniel Saunders. a humble Wiltshire 
worthy noted for his homely wisdom and piety. 
Mrs. Hannah More idealised him in her tract pub- 
lished under the title as a sort of Christian Ar- 
cadian. 

many “fruit ealts ° as 
makers, and all are beneficial when taken in mode- 
rate quantities. You may as well buy what you 
fancy of the druggists, because making in small 
quantities does mot ensure the intimate mixture 
of the ingredients eecured by the machinery used 
by the large manufacturers. . However, here is 
a good formula:—Bicarbonate of soda, 4 o0z.: 
citrate of magnesia, 4 oz.: tartaric acid, 2} 
cream of tartar, 2 oz.: Epsom salts, 1 oz. 
whole must be made and kept thoroughly dry and 
well mixed in a mortar with a pestle. 


ADVERTISEMENT RATES. 


For Sale. Wanted. 
Situations. 


For Exchange. 
Addresses. 


The Charge for Advertisemente inserted under any of 


For Exchange. 
Broadhurst, Clarkson and Co., Manufacturing 
The 


Clarkson’s, 338, High Holborn. Second-hand 


For Sale. 


Reflecting Telescopes, Mirrors, Silvered by new 
More light and durability.—G. CALVER, 


January Second-hand List P N 
Scientific, and Photographic 


64-Page Book about Berba and How to Use 
The Herbalist, 


Milling Attachments, with Vices for Lathes.— 


Baker’s 
2,500 Optical, 


‘21s. 


STOKER.—The fault lies with the jointing. Try as- 
bestos tape. 

CLOCK Stak.—Daniel’s battery 
About fourteen cells. 


Curious.—Cannot say. Better write the patentees; 
toeir address was given. 

ELECTRO MAGNET.—-1, Soften, yes. 2, Horseshoe. 3, 
Round. 4, No. 5, Yes, no waste space. 

GRINDER.—Good glue cught to answer: or you might: 
try gum dammar dissolved in turpentine. 

TyrO.—Boilers of such sizes are simply toys, and 
often dangerous ones. There are uo rules or 
formule for, them. 

T. G.—The wear is taken up by a turn, or part of 
a turn of oh nut driving the mandrel further in. 
2. Must really look up indexes of recent volumes. 


~” 


A. Hurt.—Try dextrine, 2 oz.: acetic acid, 1 oz.: 
water, 5 oz.: methylated spirit. 1 oz.; add the 
m last wien the dextrine is: completely dis- 
solved. 


Tue WHEELER MANUFACTURING CO., LTD., Trench Cross- 
ing, Wellington, Salop. - 

Ionised Tablets oure rheumatism, neuritis, 
neuralgia, neurasthenia, gout, prevent glandular en-. 
largements, induration of the arteries. 

Ionisead Tablets increase functional activity, 
physical fitness, power of concentration, immunity 
from disease. ; 

Ionised Tablets are natural remedies free from 
secondary action, 3s. 6d., 68. 6d., 12s. 6d.—LABORA- 
TORY, 62, Newport Street, Bolton. 

Telescopes, equatorial adjustments, 
figuring mirrors, 2nd ed., cloth, Svo., 
BANKS, 62, Newport Street, Boiton. l 

Microscopes, Acoessories, and Splendid 
SLIDES for Sale.—CLARKE AND PAGE, 23, Thavies Inn, 
Holborn Circus, E.C.1. 

Books!. Technical, scientific, all subjects. 
1.000.000 ıu stock. Second-hand and new; lowest 
prices; approval. Catalogue 4ul free.—Below. 


is ‘generally used, 


silvering, 


S. 8. S—Sprout Kele was the Saxon name of the 
month February. Kele is colewort; the green- 
stuft of the Saxons, which begins to sprout in 
February. 

NOSREDLA.— There are some made with Bunsen 
burners, but they have their disadvantages, and 
some makers have abandoned them for the con- 
verging naked burners. 

R. M. F.—The “silvering ” stuff sold in the streets 
is simply a solution of nitrate of mercury, which 
will last no time, and if often repeated will spoil 
anything to which it is applied. 

F. Davis.—The star cluster N.G C. 7006 is the most 
remote celestial object of which the distance has 
been determined in such a way that we ean rely 
on the figures. It is some 200,000 light years from 
the solar system. 

C. S. F.—The first is the name used in Madras 
for a masonry weir with under-aluices. A jhan is 
a spade used in India in well-digging. taised by 
means of a rope fastened toa handle and pressed 
into the sand by a diver. 

BostoN —A Tressure is n border round a shield in 
heraidry. The origin of the Tressure in the Royal 
arms of Scotland is traced by the heralds to 
Charlemagne as a pledge to King Achaius of 
Scotland of alliance and defence, but some’ of 
the less credulous Scottish historians declare that 
neither monarch knew of the other's existence. 

T. H—Lax is the Norsk for salmon. It is prepared 
in Norway by being split open, cleaned, and hung 
up inside a hut and smoked over a fire of spruce 
and pine twigs, and then cut into very thin slices, 
which are eaten raw. It is not unpalatable—at 
least, we thought so thirty years ago when we 
last tasted it, but then appetite. after a long 

- drive up one of the fiords, was not squeamish. 

REXAvup.—The word rhapsody originally simply meant 

= songs sewn together. In early Greece the itinerant 
singers collected fragments of the books of the 
Iliad. and the Odyssey and travelled about chant- 
ing them. Pisestratos of Athens collected num- 
hers of these fragments and bound them up into 
volumes. These became known as rhapsodies, from 
the Greek rapto, to sew or string together, and 
öde, a song. 


125, Charing Cross Road, London. 


fers, Dissecting Apparatus, all Accessories, 
ecopes, Refsactors and Reflectors, Diagonal Planes, 
everything Optical 
Pea eae Bros., 58, Graham Road, Hackney, 


Books Rought. Best prices given.—FOYLES, 121- 


Microscopes Objectives, Eyepieces, Magni- 


Tele- 


Cash or easy payments. Low 


ndon, E.8. 
Armstrong Aocumulators.—Electrical speciali- 
ties. Genuine goods. Catalogue 6d. Saves pounds. 


—No rubbish at ARMSTRONGS, Manufacturers, Twick- 
enham. 


Mineral Speoimens, British and Foreign, all 
kinds and prices. Send stamp for free catalogue.— 
Address below. 

Geological Specimens, Rocks and Fossils, all 
ptices.—RicHaRDSs’ SHOW Rooms, 48, Sydney Street, 
Fulham Road, London. 

Free.—Pocket Rubber Stamp of your name and 
address; also particulars of moneymaking spare- 
time work.—Agency Dept., Ricurorp’s, Snow Hill, 
London 

“The Microscope,” a simple handbook by Con- 
rad Beck, price 2s. 6d.. post free 2s. 10d. Sufficiently 
elementary for the beginner, with valuable igforma- 
tion for the expert.—R. and J. Beck, 68, Cornhill, 
London. 

A Petrol Lighter for 6da.! Flints, 6d. doz.. 
8s. 6d. gross. Post free, with list. Money returned 
if unsatisfied.—-TAYLoR, 251, Miil Lane, St. Helens. 

Rupture.—Pallants famous appliances are the 
premier rupture supports of the world and the most 
successful ever designed. Supplied to and worn 
by Royalty and ‘hundreds of naval and military 
oificers. Established over 50 years. Illustrated pam- 
phlet free.—Rupturs INSTITUTE, LTD., 3, Defoe Road, 
Tooting Broadway, London, S.W. 

100 Armatures for Disposal, from 3-in. and up- 
wards, 80 and 100 volts; also a large quantity of 
motors of similar voltage—-pply to HUGHES, 
BOLCKOW, AND COo., L7D., Battleship Wharf, Blyth. 

Opportunity—lIf you are worn out, tired, or dis- 
couraged by working for others, become your own 
master. We teach you how. Enclose one stamp.— 
UNIVERSAL SERVICE COMPANY, Technological Experts, 
3, Defoe Road. Tooting Broadway, London. 


Make Your Own Castings.—Furnace, crucibles. 
tongs, and moulding material, 40s.; list stamp.—- 


NAYLOR, Metallurgist, 75, Simpson's Road, Bromley. 


Kent. , 

Engine, De Dion 8-H.P., in good order, £8: 
Lathe, 3}-in., with gap, screwcutting, all complete. 
£16; Gas Engine, £14.—H. R. Haut, High Road, 
Whetstone, London. 

Refractor, 


Astronomical.—3-in. equatorially 


mounted, circles divided on silver, £17; 22-in. Ob- 
ject Glass, 35s. 


Write for otner telescope bargaine. 
Highest testimonials. Best terms offered. Prompt 
attention.—Below. 

Microscope Bargains.—-1-12th Parkes Oil-immer- 
sion Objective, £3 10s.; 3, 288.; Watsdén No. 14 
Holos Eyepiece. 238.; Abbe Condenser and iris. 
a Manufacturing Optician, Tunbridge 

ells. 

The Axe Applies in the Price of Second-hand 
as well as New Telescopes. The following Bargains 
in Astronomical Instruments. Send your order at 
once or you ‘will be disappointed.—BROADHURST. 
CLARKSON AND Co.. below. 

“Dollond ” ?}-in. Telescope. on garden stand, 2 
eyepieces and case. £3 17s. 6d.—BROADHURST. 
ro AND Co., 63, Farringdon Road, London.-. 

“ Dollond ” 23-in. Telescope, on table stand, 2 
eyepieces, as new. €8 10s.—BROADAURST, CLARKSON 
AND CO., 63, Farringdon Road, E.C.1. 

“Browning ” 2!-in. Telescope, on trunnion stanu 
(garden), 2 eyepieces, mahogany case, £8 15s. A 
hargain.—BROADHURST, CLARKSON AND CO. 

“Solomon ” 3-in. Telescope. on table stand, 2 
erepieces and case, £6 15s.; Ditto, £7 15s.—BROaD- 
HURST, CLARKSON AND Co. 

“B.o. C. and Co.” 3-in. Telescope (black body). 
on table stand, 2 eyepieces, rackwork focussing and 
case, £10.—BROADHURST, CLARKSON AND CO. 

“Wray 3j-in. Telescope. on trunnion garden 
stand, with steady rod, 3 eyepieces, finder, case, as- 
new, £25.—Below. l 

“ Ist Quality ” 4-in. Telescope, on trunnion gar-. 
den stand, 3 eyepieces, deweap, case, as new, £45.— 
BROADHURST, CLARKSON AND CO. s 

“ Davon” Super Telescope. on tripod stand.. 
with extra eyepieces, complete in leather case. 
£5 10s.—BROADHURST, CLARKSON AND CO. 

Astronomical Eyepieces, 16s. 6d.; High Powers.. 
These are standard-size Eyepieces, and will fit 
any Standard Telescope.—Below. 

Diagonal Eyepieces! Sun, 45s.;. Star, 55s.: 
Combined Sun and Star, £4 2s. 6d. The Reputation 
Firm for Telescopes und Eyepieces.—BROADHURST. . 
CLARKSON AND CO. Note address, 63, Farringdon 
Road, E.C.1. 

Right-angle Prisms! Government stock, to cleat. 
13-in., with large face 2}-in., 10s.; 1-in.. with large- 
face 1}-in., 5s. The glass alone cost more.— 
—BROADHURST, CLARKSON AND Co. Note address, 63. 
Farringdon Road, E.C.1. 

All Optical Repairs and Adjustments! Tele- 
scopes, Microscopes. and Binoculars. Any make. 
We have a special staff of skilled mechanics for ali 
Repairs.— BROADHURST, CLARKSON AND Co. Note- 
address, 63, Farringdon Road, London, E.C.1. 

The “Gem” Turkish Bath Cabinet.—Cleanses . 
and 'RVIKOrA eS; cures diseases without nauseous. 
drugs. Cheap, convenient, efficient. A powerful 
preventive of diseases. Should be in every home in. 
the land. 

The Editor of “ English Mechanic” says :— 
“We strongly recommend readers suffering from 
rheumatism, pneumonia, neuralgia, ‘liver trouble, 
skin disease, dyspepsia, insomnia, to get one of the 
Gem Bath Cabinets They will never regret the- 
mai outlay, and will thank us many times for ou- 
advice. 

Gem H. Supplies Có., Ltd., 67, Southwark. 
Street, London, S.E. Booklet, 100 pages, post free. 
Mention “ E.M."! 

Scientific Appliances—11 and 29, Sicilian: 
Avenue, London, W.C.1, for Electrical, Magnetic, Op- 
tical, and Static Materials. 

Lenses, Prisms, Magnifiers, Condensers, anil 
Optical Sundries, Thermometers, and Drawing In- 
struments.—As above. 

Morse Keys and High-Note Buzzers. Our 
famous Signalling Box for Learners.—As above. 

Galvanometers, Pheostats, new and second-hand 
instruments, Wimshurst machines. 

Experimental Materials and odd parts for every 
one. Fifty years’ experience. Write for information. 
Our special new illustrated catalogue, 6d., post free. 
Scientific Appiiances.—As above. 

21 and 2! Astro. O.G.’s, 
photography. Normal focus. 
Road, Upper Norwood, S.E.9. 

First Edition Exhausted.—Second now on sale 
at 2s. per copy. ‘‘Simple Weather Forecasting.”’"—.- 
HORNER, Sydenhurst, Tunbridge Wells. 

If You Use Terminals, our lists will interest 
you. Send for yours to-day.—ELECTRICAL SUPPLY 
STORES, 5. Skircoat Moor Road. King Cross, Halifax. 
Equatorial Telescope, 4Lin. clear objective, 


corrected for astro- 
£1 each.—30, Harold 


6-in. double silver circles and verniers, by Cooke, . 
with slow motions. diagonal, 4 eyepieces, deweap, 
etc.. on cast-iron pillar, ete. What offers?—&.. 
Boulevard, Hull. 

Microscope Slides. 2s. 6d. dozen: 2 samples, 4d. ;- 
Unmounted Objects, 4d. dozen.—LINTIN, 86, Freedom 
Road, Sheffield. 

6}-in. Reflecting Telescope, heavy iron equi- 
torial pattern stand, celluloid circles have heen 
fitted: €15. or near offer.—Dr. BUTbDER, 60, Suttoi 
Court Road, Chiswick. 

Davis Shutter, 13s. 6d. Abbe Condensers. 
ł-in. Swift, }-in. Ross, 1-in. Ross, 1/5-in. Beck, No. 2 
8. 7 Leitz. 1/12-in. o.m.. 13-in. Clarkson. Fine larg- 
Binocular Microscope. mech. stage. a3 new, 3 objec- 
tives. Y evepieces, £13=-PCLLON, 128, Eastcombe Av.. 
Chariton, S/E\s 
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City Sale & Exchange 


S-in. Jones Gregorian Telesoope, mounted 
on heavy brass claw-table stand, mechanical 
head, slow motions in both directions by Hooke’s 
jolnts, star-finder focussing, steadying rod, 2 
eyepieces, £7 15s. 

Koristka High-power Binocular Micro- 
scopp, inclinable rack and micrometer screw 
focussing, triple mosepiece, rack and swing-out 
substage, Abbe and iris, inter-ocular adjustment, 
3 pair eyepieces, objectives 2-in., }-in., and 1/12- 
in., oil imm. N.A. 1.80, complete in case, £33 10s. 

Pair 8x Busch Roja Prism Binoculars, 
eyepiece focussing, bending bar, in good order, 
£2 198. 6d. 

Davies Astro. Telescope, 2}-in. 0.g., star- 
finder, 5 astro. eyepieces, 130x to 45x, 
mahogany garden stand, and case, £14 10s. 

No. 3 }-pl. Folding Pocket Kodak Roll-film 
CAMERA, focussing, R.R. lens, speeded shutter, 
antinous release, autographic back, in fine con- 
dition, £4 10s. 

Beginner’s Microscope, inclinable, rack and 
pinion focussing adjustment, very large stage, 2 
eyepieces, 3-in. objective, and case, £38 15s. 

Stereo Reducer, from 63 x 8: to 45 x 107 
mm., for daylight use, 18s. 9d. >~ 


3-draw Pocket Telescope, morocco covered, 

sunshade, 1}-in. o.g., complete, sling caps, 
, 49s. 6d. 

Pair Military Regulation Field Glasses, 
screw focussing, sunshade, and case, £2 2s. 6d. 

Folding Portable Microscope, on tripod 
foot, inclinable, rack coarse and side micro- 
meter screw fine focussing, substage, condenser, 
and iris, 3 oculars, objectives #-in. and }-in., com- 
plete, in leather travelling case, £14 15s. 

3-pl- Thornton-Pickard Pocket Imperial, 
rack focussing, rising front, hooded focussing 
screen, R.R. lens, T.-B. and speeded inst. shutter, 
4 slides, and case, in new condition, £3 3s. 

Micro. Sundries._R.M.S. Standard Eyepieces, 
7s. 6d. each; Compensating Eyepieces, Nos. 4 or 
8, 20s. each; Leitz Dark-ground Illumination for 
Stage, £2 19s. 6d.; Vertical Illuminator, with 
Iris and Condensing Lens, 68s.; Abbe Condenser 
and Iris, 32s. 6d. 


*Phone, 
CITY 6981. 


Pair 16x Prism Binoculars, central screw 
and eyepiece focussing, bending bar, 35 mm. 0.g., 
and leather case, £7 ös. A bargain. 

G-in. Ebony Parallel Rule, 2s. 6d.; 6-in. 
Celluloid Parallel Rule, 3s. 9d.; Set 8-spring Bow 
Compasses, London made,, complete, pocket 
case, 18s. 9d. 


Vest-pocket Kodak, speeded shutter, achro. 
lens, autographic, complete, with leather case, 
a bargain, 23s. 6d. 


Binooular Microscope, inclinable, rack and 
pinion focussing, movable stage, pair eyepieces, 
objectives l-in. and }-in., analyser and polariser, 
complete, in case, £6 28. 6d. 


We take your 

Old Apparatus 

in exchange for 
up-to-date 
Apparatus 


Microscope, suitable for metallurgical work, 
inclinable stand, rack and micrometer screw fine 
focussing, vertical illuminator with condensing’ 
lens and iris, revolving and centring stage, 3 
eyepieces, objectives l-in., 3-in., and }-in., com- 
plete in case, £16 16s., in fine order. 


3-pl. Triple-extension Stand Camera, 
rising, falling, and swing front, swing and 
reversing, triple extension, roller-blind T. and 
inst..shutter, R.R. lens, 3 double bookform slides, 
and case, £5 Ss.; in new condition. 


90-94, FLEET STREET, E.C.4. 


Halt.set: White Metal Drawing Instru- 
MENTS, 6-in: compass and lengthening bar, and 
all interchangeable parts, pen and pencil, pair 
5-in. dividers, pen spring bow, drawing pen, all 
instruments needle points and knee jointed, in 
pocket case, as new, £1 17s. 6d. 

Leitz Demonstration Microscope, focussing 
adjustment eyepiece and 1-in. objective, giving 
50x magnifications, complete, in case, £2 15a. 

12-in. Harling Boxwood and Brass Rolling 
Jage RULE, complete, in solid mahogany case, 


i-pl. Foldex Hand Camera, double extension, 
rising, falling. and cross front, swing and revere- 
ing back, 7-in. planastigmat, convertible lens in 
Unicum shutter, speeded 1 sec. to 1/100 sec. and. 
time, 2 double slides, and leather case, £6 10s, 
The most compact hand camera on the market. 

i-pl. Box-form Magazine Hand Camera, 
for 12 plates, R.R. lens, 13s. 11d. 


Pair 20-mile Range 8-lens Field Glasses, 
screw focussing, morocco leather covered, fitted 
with compass, and case, 21s. 

Advanced Student’s Microscope, inclinable, 
coarse rack and micrometer screw fine focussing 
adjustment, double nosepiece, focussing sub- 
stage, Abbe and iris, 3 eyepieces, objectives 
j-in. and }-in., mechanical stage, £17 17s. 

i-pl. Folding Pocket Camera, double exten- 
sion by rack and pinion, reversible view-finder, 
rising front, Helios aplanat lens, f/8, speeded 
ume and inst. shutter, and 6 slides, a bargain, 

8. 

Pair 6x Carl Zeiss Prismatic Marine 
Gass, 30 mm. Q.g., eyepiece focussing, bending 
bar and leather case, as brand new, £8 19s. 6d. © 

Dallmeyer 3-draw Telescope, 2-in. 0.g., pan- 
cratic eyepiece magnifications 20x to 35x, 
£4 17s. 6d. 

Stereoscopic 62 x 3} Stand Camera, rack 
focussing, leather bellows, pair 5-in. achro. 
lenses, 1 double bookform slide, 25s. 

No. 3a Folding Brownie, postcard size, 
achro. lenses, speeded dnst. shutter, time and 


bulb, focussing, for daylight loading roll-films, - 
Z1s.; in fine order, 


WIRES: “FILMS, 
FLEET, LONDON.” 


D. J. Smith and Co,, Ltd.—Below. 

Have You Seen the "“ Hamilton” Light Car? 
An ideal car at a moderate price. Hood, ecreen, de- 
tachable wheels, dynamo lighting, ready for ser- 
vice. Price £198.—Apply for particulars to the 
makers, D. J. SMITH AND CO., LTD. 

10 H.P. Stanley Steam Car, Coupé, price £120. 

15 H.P. White Steam Four-Seater, paraffin fuel, 
£70. 

Spare Parts Made for any Car at reasonable 
prices. l ' 

Roomy Van Body, price £8. 

20 H.P. White Steam Car, excellent order, £50. 

White Spare Parts, new and second-hand; large 
stock, cheap. 

2 HP. White Steam Chassis, suitable for van, 
paraffin fuel, £35 | 

15 H.P. White Steam Chassis, paraffin fuel, 
£45. t 

10 H.P. Stanley Four-seater, price £60. 

10 cwt. R.M.C, Seabrook Van, electric lighting 
and starting, ready for service, £110. 

Two Bissmann 4-cylinder Magnetos, £3 each. 

Hand-operated mechanical Warning Signals, 
Black and brass finish, 218. each 

One-ton Napier Van, solid rear tires, £65. 

8 cwt. Darracq Van, ready for service, £120. 

4}-in. Sorew-outting Lathe, in firet<lass condi» 
tion; change wheel, chuck, and countershaft; £18. 

15 H.P. Humber Landaulette, suit private hire 
or station work, recently overhauled and repainted, 
£65. l 
6 H.P. Water-cooled Light Car, two-seater, 
ready for purchaser to drive away, £30. 

40 H.P. Serpollet Chassis, £25. 

16 H.P. Peugeot Landaulette; suit private hire 
or station work; good condition; £100. 

4-cylinder ZU4 genuine Bosch Magneto, new, 
£10. ` 

815 x 105 Goodrich Safety Covers, cheap, new. 

Several Sets 2- and 3-throw Power Pumps, 
with gun-metal barrele; throw from 1,200 to 6,000 
galls. per hour; 1 Vertical 2-cylinder Steam Engine; 

Vertical High-speed Steam Engine; several Cap- 
stan Lathes; for Sale, cheap.—Apply for full par- 
ticulats and prices. 

The Hamilton Light Car. Fifty miles to the 
gallon. Tax £9. Easy to drive, economical to run. 
. Smart appearance. Forty miles per hour if desired 

Paraffin Incandescent Mantle Lamps for table 
or hanging. Perfect light. Easy to keep in srder.— 
Write for particulars and prices. 

10 H.P. Stanley Four-seater, needs overhauling, 
£25. 

8 H.P. Jackson Two-seater, 2-cylinder, £45. 

D. J. Bmith and Co., Ltd.. 68, Compton Street, 
Goewel} Road, London, E.C.; also at Compton Works, 
Wickford, Hasex.— Above. 


Microscopical Slides.—Highest quality, from 
50 for £1 to 3s. 6d. each. 24-page list free.—Below. 


Scales burnished brass, burnet, common blue; 
equally beautiful transparent, opaque, or dark- 
ground, 1s..1d.; three, 2s. 6d.—Below. 


Radium Slide.—Perpetually and brilliantly scin- 
tillating. Wonderful and fascinating object, 2s. 0d. 
—Gray, 40, Grange Road, Lewes. 


Baker Student’s Microscope, No. 3, 4, and 8 
eyepieces, inclinable body, tack coarse and micro- 
meter screw fine focussing, triple nosepiece, 2-in. 
l-in., 2-in., and in. objectives, sliding bar and 
slide carrier to stage, swing-out and focussing sub- 
stage, Abbe condenser, iris, analyser and polariser, 
with selenite plano-concave mirror, in pinewood 
case, complete; £13 5s.—Below. 


Microscope Lamp, on stand, with 4-volt 40-amp. 
accumulator, nearly new; 30s.—BIRD, 71, Grosvenor 
Road, Rugby. l 

Newtonian Telescopes.—6}-in., £21 10s.; 6}-in., 
£15 10s., including 3 standard eyepieces, 2 slow 
motions, star finder, ash stand, and our superb 
mirror and flat. Definition like ice. Saturn like a 
steel engraving.—IRVING. 


Telescopes.— All parts supplied. Try our splendid 
Standard Eyepieces, hand ground.—IRVING, 185, High 
Street, Teddington. 

Incandescent Table Lamp, specially suitable 
for microscopists. Beautiful draped figure of god- 
dess holding Bijou inverted burner. 5s., complete; 
post, 6d.— Below. 


Small.gauge Rubber Tube for above, 3d. per ft. 
extra. A work of art.—PARKES, 1, Dale Street, 
Smethwick. i 


Second-hand.—Grace’s Rain-band Spectroscope, 
70s.; Double Prism Browning Chemical Spectroscope, 
£17 10s.; Cooke 3-pl. Lens, Series III., 5.1-in., with 
iris, 40s.—Below. 


Circular Triple Nosepiece, 18s. 6d. Objec- 
tives: Beck 2-in., 15s.; Browning }-in.,. 18s. 6d.; 
}-in., 303.; Zeiss 1/12-in. Oil Imm. (new), £9; Zeiss 
12 mm. Apoch., £7.—Below. 

Swift Student’s Microscope Outfit, 3-in., }-in., 
1/12-in., £15; Bausch and Lomb Qutfit, 3-in. and 
j-in., £15; Watson’s ‘‘ Praxis,” %-in., }in., ete., £15. 
—BROWNING, 37, Southampton eet, Strand, W.C.2. 


Leitz Mechanical Stage, nearly new, £5 58.: 
Leitz Micnoscope, Stand C, 3 eyepieces, 3, 6, and 
1/12-in. oil immersion objectives, listed about £44, 
new, £36; Zeiss 1/12th, new, £8.—K. A. FULTON, 
161, Brownlow Hill, Liverpool}. 


Work Two Hours Daily at Home (copyright).— 
Several pounds weekly easily earned. No agencies 
or canvassing. Permanent employment, suitable for 
all_—Apply for printed particulars by sealed letter, 
enclosing penny stamped addressed envelope, ALBERT 
FEATHER (E.M. Department), White Abbey) Road; 
Bradford, Yorkshire. 


Crouch Binocular Microscope, large model, 
rotating mechanical stage, rack centring eubstage, 
interchangeable monocular tody, two paira eye- 
pieces, l-in. Swift objective, mahogany case, perfect 
condition, £22. Swift Thorium Disc Lamp, 20s. 
Dallmeyer 5 x 4 Floding Camera, focal plane shut- 
ter, Goerz Dagor lens, {/6.8, 5 d.d. slides, tripod and 
case, £1. Busch Aplanat, 6-in., f/8, 20s. Koilos 
Sevier co e ode tL mm. diam., 25s.— 

ox C. B. M., c.o. ENGLISH MECHANIC Office, 1, Arun- 
del Street, Strand, W.C.2. HH 


Telescope Bargains.—1]92}-in. Equatorial Refiec- 
tor, guaranteed pass N.P.L. tests, £86. 44-in. 
Reflector, mirrors by Ellison, handy, powerful, £10. 
3-in. Cardboard Achromatic, £4 16s.; 2-in. Ditto. 
£2 19s. 6d. All of guaranteed excellence. First-class 
condition.—F. BURNERD, M.B.A.A., Dryburgh Works, 
Putney, London, 8.W.15 


Paes Compensating Ocular, 30.5 mm. x 42 
(1 5s.; Ditto, 31 mm. x 4, £1 2s. 6d.—16, ir 
Avenue, Ilford. pata 
Ross Binocular Microscope, coarse and fine. 
adjustment, rackwork adjustment of drawtubes, 
mechanical stage, mechanical eubstage, substage 
condenser, etc., bull’s-eye condenser, 3 pairs of. eye- 
pieces, objectives, 3-in., 2-in., ł-in., 2-in., and 3$-in., 
and other accessories, in case complete, £35. Also 
vert ead 10 hold 1,000 Hes eck glass front, 
ock and key, .—OULDS, 69, Battersea : 
ham Junction, 8.W.11. AR SP: 


Pond Life.—Either variety, 16. 8d. tube, t 
eee Daphnia, water mites, stentors, Cyclops, 

elicerta, hydra. Anacharis weed supplied.—tin. 
quiries, MORTIMER, 1, King Street, Yeovil. 


5,000 Manufacturing Recipes.—Latest Money- 


makers. Testimonials innumerable. Catalogue, 24. 
Pri eae 262HS, Edwards Street, South 


-+ 


Selenite Stage, Watson, £2; Vertical Ilumina- 
tor, c.g., Watson, 12s. éd.; Dissecting Microscope 
(incomplete), 10s.; 1}-in. by 2-in. R.A. Prism, new. 
10s. ; Heydes Actinometer, new, 10s.; Creagh Osborne 
Liquid Prismatic Compass, 35s.; 2}-in. Edge Bar 
Compass, brass, with folding sights, 10s.; 1/1-plate. 
T.P. Camera, Ross-Zeiss W.A. anastigmat, £8 for 
quick sale—Stamp particulars, offers, PARKER, 9, 
Eaton Road, Coventry. 


First 100 Volumes “ Punch,” half morocco, 
£7 %s.; 3-in. Brass Telescope, ‘equatorial, massive 
tripod, £10 10s.—ScriveNn, Brightlingees. l 


The “ Patternscope.”—A kaleidoscope, but one 
having its innumerable pretty-coloured designs 
pleasantly obvious to both eyes at once. Packed. 

st free, 3s., of ‘* PATTERNSCOPES,” 85, Duckett Road, 

arringay, London, N.4. 


50,000 Choicest,-Microscopico Objects: Micro- 
scopes, Books; Mounting Materials. Collections 


purchased.—SuTEeR, 10, Highweek Road, South Tot- 
tenham. ~ 4 
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A TWO-MANUAL PIANO WITH 
~- - ORGAN PEDALS,—II. 

‘As suggested in the last article, we pro- 
pose here to deal first with work in the 
pianoforte itself and, this done, proceed 
to the pedal attachment proper. 

It must be remarked here at the outset 
that the various makes of pianofortes, 
though conforming to the same general 

\ design, will often be found to differ some- 
` what in the details of their construction, 
and this may in some cases entail a slight 


action can then be put aside, and must, 
of course, be stood in an upright position. 
The keys may now be examined. It will 
oe seen that there is a space of about an 
inch or more between the ends of the 
keys and the wires, leaving sufficient 
room for the stickers. 

The keys with which we are concerned, 
i.e., from CCC to F, forty-two in all, must 
now be removed from their pins, and each 
fitted with an extension piece as shown in 
big. 4. This extension piece will have to 
take the thrust of, the sticker, and must 


from the thick end draw a line trans- 
versely across the board XX. Each board 
is then divided by.longitudinal lines into 
fourteen strips, each 3 in. wide. On the 
transverse line, and in the centre of each 
strip, drill a hole just larger than No. 
14 S.W.G. wire. 
These holes are now countersunk on the 
other side, as shown at a. The taper end 
is finished off by cutting along the line 
YY with a sharp penknife, and chiselling 
out to the required depth. The boards are 
now cut along the longitudinal lines into 


modification of the shapes and sizes of the 
various parts of the movement we are 
about to describe. 

It is for this reason also that for the 
most part actual dimensions have not been 
given in the drawings, and such indications 

“as are necessary for the most suitable 
proportions will be noted in the text as 
each item is separately considered. 

We shall commence operations by taking 
a survey of the internals of the instru- 
ment, from which we may form some 

notion of the amount of space at our dis- 
posal. a 
After having removed the front panel, 


also the ‘‘ fall’’ and the ‘‘ name board ’’— 
i.e., that part of the case which carries 
the lid and the lath immediately beneath 
it—the clips at the two upper corners of 
the “action” must be unfastened and 
the whole action removed from the piano- 
forte. This is done by taking the action 
frame firmly by the two ends at the top 
and drawing it forward about 6 in., 
after which it may be lifted out. 


The | 


be firmly secured to the key. It is better 
let anto the key as shown ata. Some key- 
makers, however, put the balance weight 
too near the end to allow of this, and if 
such be the case the method shown at b 
must be adopted. In this case it should 
be screwed with a round-head screw and 
glued as well. The extension is best of 
thin boxwood, such as is used in boxwood 
rules. This may be obtained from any 
mathematical instrument maker. The 
piece should be about 4 in. thick and 
should extend about § in. beyond the end 
of the key. The width should, of course, 
be the same as that of the key itself. 


When all the forty-two keys have been 
so fitted, the jacks must be made, and 
mounted on the under side of the base. A 
jack is shown in plan and elevation at a, 
Fig. 5; while b suggests a method whereby 
the whole series may be made quickly and 
accurately. Cut three pieces of whitewood 
9 in. by 8 in., and plane to a finished 
thickness of $ in. Then plane to the 
shape shown. At a distance of 54 in. 


strips, and each strip planed on both 
sides to finish at 7-16 in. i 
.The jacks are now nearly complete; it 
remains only to make a slot in the end 
of each, af. the shape shown at a. This 
must fit the head of a 2-in. No. 8 brass 
screw. The hinge is cut from No. 30 
S.W.G. hard-rolled brass sheet. When 


screwed on it is given a slight bend back- 
ward. 

As far the the jacks themselves are con- 
cerned, they are now ready to be mounted 
on the bottom of the piano; but before 
this can be done it will probably be neces- 
sary to cut a slot in the base of the in- 


Fig g 


strument to allow ‘the stickers to pass 
through. Some pianos are conveniently 
open at the bottom, and if this be the case 
the jacks may be mounted at once. If, 
however, the instrument on which we are 
working has a solid bottom, it is not diffi- 
cult to cut the required opening. 

First remove the lower panel, then hang 
a plumb line over the end of the CCC key 
between the end of the key and the wires, 
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and mark the point at which the bob | 
touches the inside of the base. A point 
vertically under the middle F key may be 
found in the same way. A gimlet put 
through the base at each of these points 
‘will transfer the same to the underside 
of the base. 

The whole set of keys should now be 
taken out, and the piano laid on its back. 
The two gimlet holes are joined with a 
pencil line, and this gives the extent of 
the required slot. This slot may be cut 
by making a number of holes side by side 
with a 8 in. auger, and finishing off with 
a chisel. 

The jacks are now mounted in such a 
position that the sticker holes come over 
the centre of thés slot. The 2-in. No. 8 
screw mentioned above may appear unduly 
strong for the work of holding the end of 
the jack, but this length is necessary since 
we shall require about 3 in. of unthreaded 
shank to serve as a guide for the vertical 
movement of the jack. It is important, 
also, that these screws be of brass, in order 
to be clear of rust troubles. The holes 
should be made fully large, and the screws 
putin with tallow. This point also will 
be appreciated when the piano is standing 
on its pedestals in an upright position, 
and the jacks have to be adjusted for depth 
by means of these screws. In mounting 
the jacks the screws may be left so as to 
permit about 8 in. of travel. 

In standing the piano again in its up- 
right position, it will be convenient at this 
point to mount it on temporary supports 
for subsequent adjustment of the jacks. 
These may be made for each end from two 
9 in. by 3 in. deals bolted together, thus 
forming a piece 9 in. by 6 in., the length 
being sufficient to run from the back of the 
piano to its front castor. The shape 
should be such as to take the body of the 
instrument itself—that is, not by its 
castors. 

It is now possible to measure for the 
len~th of tthe sticker. This will be the 
total distance between the underside of 
the boxwood key extension and the corre- 
sponding jack in its lowest position. 

Before considering the stickers them- 
selves, however, it will be necessary to 
make a simple register—that is, a per- 
forated board to serve as a guide for the 
sticker pins. This is shown'in Fig. 6, 
a and b, also at d Fig. 1. 

Its length will, of course, be governed 
by the extent of the forty-two keys, and 
will probably be just over 2 ft. The other 
dimensions will depend on the space pro- 
vided by the framework of the piano. 

The holes should be about 5/32 in. dia., 
and bushed with ‘soldiers’ coat’’—1.e., 
the stout red cloth used for tunics. Rem- 
nants of this material may be procured 
from any piano maker or repairer. The 
finished holes will be just large enough to 
admit No. 14 S.W.G. wire to slide easily, 
without undue side-play. 

The stickers will next demand our atten- 
tion. These are round rods, about 5/16 in. 
dia. They can be obtained from an organ 
small-work maker or from S. S. Goddard, 
of .67, Tottenham Court Road, where in- 
deed practically all materials for our 
work may be procured. 

The sticker rod extends from the jack 
to within about 2 in. of the register. This 
will probably be 18 in. ór thereabouts. The 
lower end is rounded and drilled to receive 
a short piece of No. 14 tinned iron wire, 
-of which 4 in. is ek projecting. The 
top of the sticker takes a similar piece of 
wire of a like gauge, and this is long 
enough to reach 'the key extension within 
4 in. The end of this wire is then tapped 
and receives a small wooden button felt 
covered on the top. These are used bv 
piano makers and known as “set-off 
buttons.’ They can be bought at the 
above-mentioned firm. 


a! The vertical movement of the sticker is, 


' : J 
of course, governed by that of the jack, 


and this must now be regulated for depth 
by means of the brass screw on which it 
travels. ` 


The sticker may be lengthened or short- 


ened to a nicety by screwing or unscrew- 
ing the set-off button. If the measure- 
ments have been correctly taken and 
worked to, very little adjustment will be 
necessary. The key itself will serve as 
the final test. Each key should be per- 
fectly flush with its neighbour, and yet 
allow of no vertical play in the sticker. 
The action being now replaced, each note 
may be tried by pressing up its correspond- 
ing jack. | 

In describing the sticker movement thus 
far, no mention has ‘been made of the or- 
dinary pianoforte pedals. In most cases 
these offer no obstacle to the work, as the 
sticker slot will come behind the pedal 
levers, or if this be not the case, the 
stickers can be disposed as shown at a, 
Fig. 8. ` 

There are, however, some instruments— 
and the writers was one—in which these 
pedals and their levers take up so much 
room as to make this method impossible. 
Where such ïs the case, the following plan 
will overcome the difficulty. The jacks 
are arranged vertically under their respec- 
tive keys as far as possible. The remaining 
keys are connected indirectly by means of 
a small roller-board fixed to the frame- 
work of the piano and their jacks placed 
the other side of the pedals. This arrange- 
ment is shown at b, Fig. 8, while Fig. 9 
gives details of fhe roller board itself. 
The face of the board is covered with 
cloth. The wires used for the rollers is 
No. 10 tinned iron wire. This must be 
purchased ready straightened, and must be 
tinned, not galvanised. The grooves in the 
side laths should also be cloth-lined. The 
connection between the roller wire and the 
sticker is shown at a, Fig. 9. The end of 
the sticker wire is bent round with a 
pair of round-nose pliers, and just before 
the wire is closed on itself a small piece 
of “ soldiers’ coat” cloth is inserted, and 
the wire made to clamp it tightly. The 
loop must, when thus bushed, be only 
sufficient to admit the end of the roller 
wire easily, and not large enough to allow 
of any free play. 

| (To be continued.) 
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SELF-GOVERNMENTIN INDUSTRY. 


At the Birmingham University on the 
2nd inst., Professor Muirhead delivered 
the last of his course of lectures, dealing 
with ‘‘ Self-government in Industry.” He 
said while self-government in politics was 
a generally recognised ideal, it was still 
regarded as a dangerous paradox in in- 
dustry. The employer, here claimed “ tu 
be master in his own house.” Efficiency 
depended upon this: politicians could 
afford to muddle along. Muddle was the 
death of business and muddling and med- 
dling were here much the same thing. Yet. 
clearly all was not well in the house of 
business—even without the meddling; and 
in view of present and threatened trouble 
it might be worth while asking what was 
wrong. Ownership, of course. (outside 
Communism), there must be, and master- 
ship even within Communism. But those 
were not the best friends of ownership 


and mastership who advanced their claims 


to them. To make a business there went 
not only the plant but the skill and ex- 
perience of the workers, and besides there 
was a third, more imponderable factor: 
the ‘spiritual contentment” of the 
worker. In the end it was from the man 
who felt himself in some real sense free 
and at home in his work that they would 
get the most efficient production. 


What was the main hindrance, the lec- 


turer asked? ‘Self-government in industry 
as elsewhere meant not merely freedom 


from autocratic control. What gave its 
value to such freedom and justified the 
claim of it as a “right” was the posses- 


‘sion of the knowledge and experience, dis- 


cipline, self-control, sobriety of Judgment 
and trustworthiness necessary to carry on 
the industrial work of the world and in- 
crease social wealth and well-being. It 
was because the employing class, as a 


whole and within the limits of the present 


industrial system, had ‘possessed and 
exercised those qualities in the past that 
there existed to-day a business world at 
all; and it was through these qualities 
alone, whether in them or in others, that 
it could find its way out of its present 
troubles. It was in its failure to recognise 
this that the revolutionary temper was 
most at fault. Its way led not to self- 
government but to self-destruction. If, 
as seemed true, we were committed to self- 
government in industry as elsewhere, we 
must ‘‘ educate our master,’’ or rather, as 
most of them were of the employed class, 
we must educate ourselves to be masters. 
The constructive men and the constructive 
movements of our time were .those which 
were contributing to this education as the 
way of safety. The University could help 
by becoming the interpreter of the 
economic, as of the other parts of our 
social inheritance to employer and work- 
man alike. 

It was not a question of those who were 
fit to go to the University or who were 
‘only fit for business,” in Mr. Fisher’s 
words, or vice-versa. No one was fit to go 
to business, or to go anywhere at all ex- 
cept to perdition, who had not some know- 
ledge and constraining sense of what: this 
inheritance meant and required. On the 
other hand, no one was fit, if not to go to 
college, at least to leave it, who had not 
acquired what would make him a wiser 
nit in the world of business and citizen- 
ship. 

The lecturer concluded his course by an 
appeal for belief in the reality of the spirit 
as the great creative, unifying, and 
liberating principle of human life in the 
individual and socicty. 

—_—_—— 7D 6 o-< 
“OXFORD” SPELLING. 
Most of those engaged in dealing with 
copy ’’ for printers have been frequently 
troubled over the correct spelling of some 
word or proper name, and have had to seek 
for it in possibly half a dozen sections of 
an ordinary dictionary. or maybe in as. 
many separate works of reference, before 
the difficulty could be satisfactorily 
settled. Well, in the ‘Authors’ and 
Printers’ Dictionary ’’—should it not be 
cyclopædia ?—compiled by the late F. 
Howard Collins, and now reprinted, with 
revisions, by the Oxford University Press 
(Ss. 6d. net), over 20,000 of these will be 
found in one alphabetical list, in a volume 
which will go into a jacket pocket. The 
list includes English and foreign words, 
oe characters, book and play titles, 
oo | 

The spellings adopted are mostly those 
of the “ Oxford English Dictionary,” and 
while theye is difference of opinion as to 
words written from the first in Latin 
letters, more divergence is naturally to be 
found as to the phonetic rendering of 
names originally written in Eastern char- 
acters not easily reproducible in English 
printing. Thus this dictionary has 
Tchekoff, Tchertkoff, and Romanov, the 
latter being the form prescribed by the 
Russian department of our own Uni- 
versity. ` 

As ample blank pages are provided, it 
will be easy (by alterations and additions 
with the pen“to adapt it to the purposes 
of any printing office. 
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STAR STREAMS * 
E. E. BARNARD, of Yerkes 
Observatory. 


By = Prof. 


In the study of photographs of the sky 
made with portrait lenses one is often 
by the frequent occurrence of 

nearly equal brightness in 
straight or curved lines extending over 


struck 
gtars of 


considerable space. In some cases so 


_ striking are these peculiarities that there 


is a temptation to believe the arrange- 
ment is not fortultous, and that these 
stars are in some way related to each 
Other. 

I speak of these in connection with 


portrait lenses, because in general the 


scale of such photographs is small and 
the peculiarities are mare accentuated 
‘with them. I think it has been claimed 
that they are produced by the small scale 
of such lenses. This can only be partly 
true, however, and in but relatively few 


` gases, for in many cases the peculiarity 


is so marked that one must admit there is 
a strong probability, if nat a certainty, 
that a physical connection exists among 
the stars involved in the phenomenon, as 
if some common force had compelled the 
apparent drift. These usually occur on 
parts of the sky where the stars are uni- 
formly scattered on a dark ground. It is 


here that one is struck with the presence 
of a great many lines of small stars and. 
. of narrow dark or vacant lanes, usually oi 
‘uniform width. 


So plentiful are these 
features in some regions that they look 
like a geometrical pattern. This is 
specially striking in a part of Cygnus in 
R.A. 20 h. 20 m., Decl. + 36° and near 
the. great nebula of Andromeda and else- 
where. It seems to be present in many 
cases wherever the stars are plentiful and 
uniformly distributed.t}] While it is true 
that similar striking appearances are 
sometimes produced by small star-like 
frost. crystals or by minute drops of 
moisture formed at the beginning of a 
mistry rain on windows, one can hardly 
feel sure that even these are entirely due 
to a chance arrangement of the particles 
of moisture, etc., and that there is not 
some law governing their arrangement. 
- Before dealing with individual cases of 
apparent connection, let us assume that 
these’ curves of stars are really due to 
some common physical law—that there is 
a common drift which causes the stars to 
string out in straight or curved lines and 
that they are more or less following an 
individual path, or parallel paths. What 
‘would be the effect on the photographs 
if a whole region of stars had such a com- 
mon drift? Is it not possible that this 
drift would be recognisable in the general 
appearance of that region? Would not 
the effect of the general trend be visible 
on the plates if the greater number of 
the stars were going in the same general 
direction, while the stars of neighbouring 
regions were moving in various directions 
or, in effect, stationary. 

I have before called attention to certain 
Tegions of the Milky Way where a stream- 
like appearance of the stars is evident. 
There are apparently broad streams of 
‘stars which seem to have a common trend. 
This appearance usually occurs in a very 
‘dense region, and resembles that which 
might be produced by the sweep of a 
giant broom. In some cases these 
“ sweeps ’’ are apparently connected with 

vacant regions, as if there were a common 
drift of the stars away from these places. 
A striking case of this kind occurs in 
Scutum, where the appearance is that of 


* From the " Journal of the Royal Astronomical 
Society of Canada,” 


+ See Pub. L.0., Vol. XI., Plates 54 and 84. 


streams of stars diverging from or con- 


verging to a vacant region at this point in 


R.A. 18 h. 25 m.’ Decl. — 11°, and is also 
evident in R.A. 21 h. 15 m., Decl. + 57°. 
It is best shown in R.A. 16 h. 55 m., 
Decl. — 34°. : 

From looking at the pictures one gets 
the impression that the great mass of stars 
over a considerable region often have a 
common drift in a certain direction. 

The detection of a general drift of this 
kind: by looks alone does not seem pos- 
sible. Yet the impression of such a condi- 
tion constantly forces itself upon one as 


| a probability when examining certain 


parts of the Milky Way. However ques- 
tionable this idea may be, there can be 
no objection to calling attention to some 
of the regions that have attracted my 
notice. Though the explanation of these 
appearances may seem chimerical as to 
the reality of these drifts or the possi- 
bility of detecting them by looks alone, I 
think it is not so absurd as it may appear 
at first sight. Suppose, for instance, on 
a sandy space there has been a gentle and 
wide flow of water which has carried the 
sand with it without digging out a bed or 
channel. Suppose the water to subside. 
We will then find where the water flowed 
full evidence, from the appearance of the 
sand particles alone, that there had been 
a flow of the sand at that place. 

It is this sort of arrangement of the 
stars with respect to those near the ap- 
parent stream that seems to give the im- 
pression of a general flow or drift in the 
regions mentioned. I see no serious ob- 
jection to the idea. Of course, the veri- 
fication of these supposed broad streams 
or drifts of the stars must be left to time. 

It might be said that this possible drift 
could bo tested by an investigation of 
the motions of the catalogued stars in the 
regions in question. But the proper 
motion. of the known stars in the direc- 
tion of the supposed drifts cannot be used 
as a test of this apparent motion because 
the stars that make up the general struc- 
ture of the Milky Way are faint and vastly 
farther away than the known stars. In- 
deed, if all the stars brighter than tith 
ov’ 12th magnitude (among which will be 
all the known stars) were removed from 
the sky, no change would be noticed in 
the great clouds of the Milky Way be- 


cause these clouds are probably formed 


by stars fainter than 11th or 12th 
magnitude. It is, therefore, probable that 
no direct relation exists between the 
motion of the known stars in these direc- 


,tions and of those that make the great 


structures of the Milky Way. | 
= @ @—<—___-—_ 


ARE ANIMALS SENSITIVE TO 
MUSIC? 


Two years ago, while studying at a gar- 
dening college in Warwickshire I spent a 
summer Sunday alone im a pine-wood 
watching the habits of a large rabbit 
warren which had evidently been estab- 
lished there for a considerable time. I 
had brought with me a small mouth-organ, 
with which I intended to put the Orphean 
fable to the test as far as the rabbit tribe 
were concerned and my limited musical 
abilities would permit. 

For about an hour I sat in perfect 
silence with my back to a tree above the 
warren, reading. Gradually the rabbits, 
becoming accustomed to my presence, 
ventured into the open without the 
curious thud of warning which the 
creature beats with fits hind feet in the 
moa of its hole if there are intruders 
about. 


! See Pub, L.0., Vol. XI., Plates 57,62 and 78. 


Encouraged by the apparent fearless- 
ness of the rabbits I cautiously drew my 
mouth-organ from my pocket, and lifting 
it to my mouth began to play very softly 
on one of the higher notes. At first the 
rabbits took no notice, then gradually 
their attention became arrested, one or 
two coming to within a few feet of me 
and listening attentively, without ap- 
parent fear. A louder wave of sound, 
however, seemed ta strike this chord and 
sent them scampering to their holes. I 
tried again, beginning as before very 
saftly on a high thin note, and presently 
had the satisfaction of seeing an elderly 
rabbit appear once more at the mouth of 
his burrow, evidently puzzled but much 
interested in the unusual sound. I con- 
tinued very softly sounding the higher 
chords of the harmonica, and as I played 
I watched the rabbit rear himself on his 
hind feet and stand utterly motionless 
for about two minutes, listening with in- 
tent curiosity. Again, however, a descent 
in the:scale towards the louder, deeper 
notes sent him scampering within. After 
this I lured out several rabbits on the 
higher chords, which seemed to have a 
greater charm for them than the base 
notes, and one or two of the creatures 
listened, in the upright attitude already © 
mentioned, at a short distance from my 
feet. It was interesting to observe that 
the short, rapid vibrations of the higher 
notes apparently penetrated the gramo- 
phone-shaped -mouth of the warren better 
than the broader, slower undulations of 
the basé notes, and seemed more attrac- 
tive to the rabbit. 

I have noticed that if pushed to excess 
these high, shrill notes are very distress- 
ing to our domestic cat, which appears 
otherwise indifferent to music, with the 
noted exception of the pipes! One morn- 
ing a piper tuned up suddenly in our 
hall whilst the cat was passing. The first 
blast from the drones caused the most in- 
describable panic in the breast of poor 
puss. It is only fair to add that the cat 
in question ks an aged Persian, making 
no claim to Highland ancestry. 

The universal language of music is ən 
almost unexplored channel of communi- 
cation between higher and lower animal 
life, and one which offers the naturalist 
an interesting scope for experiment.—I. 
W. H. in the Scotsman. 


e_r @ M 
LOCATING KEYWAYS IN ECCEN- 
TRICS, CUTTING OFF PACKING 
RINGS, AND HOLLOW MILLING 
CUTTER FOR OYLINDER COCK 
VALVES. 


The keyway is usually cut in the 
eccentric of a Stephenson valve gear on 
the side of the greatest throw. In order 
that the eccentric may be properly placed 
upon the axle, itis of the first importance 
that the keyway should be accurately 
located. The device here illustrated 
makes the locating of the keyway a very 
simple matter. 

It consists of a Tee with two pins C 
and D set in the head at equal distances 
on each side of the centre of the blade, 
and so disposed that a line connecting 
their centres shall be at right angles to 
the longitudinal centre line of the blade.. 
The blade itself had best be made of the 
width of the keyway to be cut, for con- 
venience in laying out the keyway. The 
blade and head are fastened rigidly +o 
each other. 

Shding on the blade end capable of 
being fastened to it by the thumb screw 


‘| E is a crossbar whose ends are also at 


equal distances ,on either side of the 
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centre, and so disposed that straight lines 
connecting the toes aa or heels bb shall 
stand at right angles to the centre line 
of the blade. 

The principle of operation is this: 

The centre line of the keyway must be 
on the line connecting the centres of the 
outside of the eccentric and the axle fit. 

It is evident that if the pins C and D 
are brought to bear against the outside 
of the eccentric, the centre line of the 
blade will always pass through the centre 
of the outside of the eccentric. It is also 
evident that if the toes aa of the crossbar 


eccentric and the points aa are in contact | following dimensions, as indicated by the 
with the axle seat, and the blade of the | several letters :— 


Tee passes through both centres of the 
keyway. But if the device is turned into 
position B, with the pins C and D still 
in contact with the outer surface of the 
eccentric, it will be seen to be impossible 
to so adjust the crossbar that both points 
aa or bb will be in contact with the axle 
seat. | | 


Hottow MIL FOR CYLINDER Cock 
VALVES. 


| This is 


a very simple and easily 


HOELOW MILL FOR CYLINDER COCK 
VALVES . 


DEWCE FOR LAYING OUT KEYWAYS ON 
ECCENTRICS, 


GANG TOOL FOR CUTTING OFF PACKING RINGS ° 


are brought into contact with the inside 
face of the axle seat, the centre line of 


the blade will pass through the centre 


of the wheel fit. As there is only one line 
that can be a common diameter of the 
outside of the eccentric and the axle fit, 
it is evident that if the pins C and D are 
in contact with the outside of the eccen- 
tric and the points aa or bb are in con- 
tact with the axle seat, then the centre 
line of the blade must pass through both 
centres, and where it crosses the axle fit 
will be the location of the keyway. 

This is shown diagrammatically in the 
sketches A and B. In A the pins C and 
-= D are in contact with the outside of the 


7 
n 


applied hollow milling cutter that has 
been designed for milling the outside of 
cylinder cock valves. The shank of the 
holder is turned to a taper to fit the 
spindle of the lathe in which it is to be 
used and the body is turned to an out- 
side diameter of 14 in. with a keyway cut 
across the end for driving purposes. ` 

The cutter itself is turned to an out- 
side diameter of 2 in. and bored to an 
inside diameter of 14 in. The ring thus 
formed is cut with the teeth for milling 
at each end, as indicated by the dotted 
lines in the side elevation. 


There are 16 teeth, and they are cut to 


Outside diameter of the cutting edge, 
=- D = 1 17/82 in. 
. Inside diameter of the cutting edge, 

C = 1} in. l oa 

Depth of cutting edge, F = 4 in. 

Depth of flute B = 7/64 in. F 
-= Diameter of bottom of flute, 1ł in. 
The work is held by the holder and the 
cutter in a clinch on the carriage and 
forced against the work, which is thus , 
finished with a single setting. 


Ganc Too, ror CUTTING Orr PackING 
Rives. 

This device is a holder for the tools: 
used in cutting off piston packing rings 
from the cast iron shell that has been 
turned and bored to-the proper outside 
and inside dimensions. . 

The main body of the holder is turn 
with a shank suited t6 fit the machine in 
which it is to be used.’ This shank has a 
maximum outside diameter of 3 in., 
which extends for 16 in. from the end. 
Then there is 4 in. of screw thread 34 in. 
in diameter to which a hexagon nut is 
fitted. ‘Beyond the thread the body 1s 
turned to a diameter of 34 in. for 64 in.. 
when it is enlarged to 4} in. for a length 
of 53 in., making a total length of 32 in. 
for the holder over all. 

In the enlarged end a rectangular slot. 
A is cut. This is 14 in. wide and 6 in. 
long and comes to within § in. from the 
end of the holder. At the end it is 
bevelled 1/32 in. to fit the bevel of the 
cutting tools. | | 

These tools are made 3/16 in. wide at 
the top and 4 in. at the bottom and about 
54 in. long. The bevel, it will be seen, 
corresponds to that at the bottom of the 
slot A, so that when the end, too, is in- 
place it stands square with the holder. 

The slot A is filled with tools set at 
the proper intervals apart for cutting the 
rings to the desired width. The fillers. 
have the same ‘bevel on the sides as the- 
tools, but are, of course, set upside down, 

When the tools and separators have 
been put in place so as to fill or nearly 
fill the slot A, the whole is clamped firmly: 
in place by a sleeve that is made to slip 
easily over the 34 in. diameter portion 
of the holder. This sleeve is turned to. 
an outside diameter of 44 in., and is 
forced down against the nest of the 
cutting tools and separators by the nut 
working on the thread. 

The shank is held in a boring machine: 
and the tools fed against the work that is 
held in a chuck on the table. 

These handy shop devices are already. 
in operation, and, as will be noted, are. 
not difficult of construction, and will pay 
for their cost in a very short time, as. 
each has the quality of performing the 
work required in their operations that 
has been found to be accurately reliable. 


—“ Railway and Leeometive En- 
gineering.” 
— ye 0 T 
A SIMPLE LENS HOLDER. 
It is sometimes necessary, says the- 


British Journal of Photography, to make, 
a temporary arrangement for holding a 
lens upon the camera front for testing. 
purposes. It must’ be strong enough to. 
preclude the possibility of accident and 
rigid enough to keep the lens-axis normal ` 


to the plate. while it should not necessi- 


tate much work in setting up. The uni- 
versal iris adapters which were at one 
time common were excellent, but, we be- 
lieve, are no longer on the market. while- 
their cost) (was) rather too high if they 
were not often required. | 


= f Pare 
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A simple and perfectly effective device 
consists of a stout card large enough to 
cover the hole in the lens panel. In 

us card is cut a hole into which the 
-screw-thread of the lens mount fits fairiy 
‘well, the lens fitted in and the flange 
screwed firmly on the inner side of the 
card. The whole is secured to the front 
by four or more good push pins. In the 
case of cameras with v small fronts 
the card may be cut to fit into the recess, 
- the panel being dispensed with. 

Spare panels for permanent use may 
be mate of very thin three-ply wood ; the 
latter is better than cigar-box wood, 
which is very liable to split. The open- 


ing may be cut with a fret-saw or even 


with a penknife, and rebates, if needed, 
are better made with a file than with a 
Knife or plane. A coat of varnish stain 


will make such a panel quite presentable. 

CUTTING FLUIDS.* 

By Eveene C. Brnenam. 

Part I.—Turory. 

Machinists have long recognised lard 
oil as being well-nigh indispensable in 
certain cutting operations, whereas for 
the majority of operations in the machine 
shop much cheaper oils may be used to 


advantage. The reasons for the superiority 
of lard oil have not been clearly under- 


stood, but they turn out to be closely, 


related to the general theory of lubrica- 
tion, and with the development of fast- 
moving machines this theory is of vast 
economic importance. A 

One function of a cutting fluid is to 
cool the work, and for this purpose water, 
with its high specific heat, is suited. But 
since water tends to rust the machines, 
alkaline substances are added, such as 
soda or soap. | 
_ In difficult cutting operations the chip 
1s apt to “seize ’’ the tool, caus'pg dulling 
of the tool, roughness of the wdfk, etc. ; 
hence it is inferred that in such cases a 
good lubricant is required, and therefore 
water is out of place. 

The experiments of Tower led many to 
the erroneous belief that two oils of the 
same viscosity would have the same lubri- 
cating value. Consequently the cheaper 
mineral ojis have been regarded as equiva- 
lent in every respect to the fatty oils 
which they once supplanted. There are 
eertain operations in the machine shop, 
such as the threading of micrometer screws, 
parting of mild steel, threading and tap- 
ping wrought-iron, boring gun-barrels, in 

ich no mineral oil, regardless of its 
viscosity, will produce the excellent results 
obtained with lard or other fixed oils. 
With lard oil, the surface obtained is 
smoother, the chip is less serrated and 
longer, the tool lasts longer, the produc- 
tion is increased, there is less heating, and 
the machine runs steadier. 

It appears that whenever two clean sur- 
faces of metal are brought together they 
tend to seize. Many examples prove that 
a quite invisible layer of impurity will 
prevent seizure. The clean metal of the 
chip moving over the face of the tool under 
. great pressure affords a peculiarly diffi- 
cult problem in lubrication. Lard oil has 
a much higher adhesion for metal than do 
the pure mineral oils. It is drawn in 
between the chip and the tool, and forms 
a strong film which prevents the chip 
from adhering to the tool and forming a 
“bead.” Other oils containing fatty 
acids, or groups of atoms with “ residual 
affinities,” such as sperm oil, castor oil, 


* Technologic Papers, No. 204.—From the Journal 
of the Franklin Institute. 


rape oil, etc., have in large measure the} MAKING TEA FROM HOLLY. 


advantage of lard oil. 

It seems readily possible to improdve 
mineral oils as cutting duids and as lubri- 
cants: by adding liquids of high adhesion, 
such as oleic acid, pine oil, and fixed oils. 
Methods are suggested for the measure- 
ment of adhesion. While this paper was 
in the course of preparation, the Deeley 
friction-testing machine and the Lanches- 
ter worm-gear machine were being 
developed in Great Britain, which demon- 
strate the superiority of the fixed oils as 
lubricants and the advantage of adding 
fatty oils or their acids to mineral oils to 
be used as lubricants. 


Parr IT.—Pracrice. 


Correspondence with the large machine 
shops in America with regard to their 
practice in the use of cutting fluids elicited 
information worthy of record. 

The purposes of cutting fluids are to 
cool the work, lubricate, lessen wear, 


insure a good finish with accurate dimen- 


sions, wash away chips, and prevent the 
formation of dust. The materials used 
may be classified as (a) oils, (b) air, (c) 
aqueous solutions and water, and (d) emul- 
sions. 

Oils may be animal oils, fish oils, vege- 
table oils, mineral oils, or compound oils. 
The edible animal oils are too expensive 
to use as a lubricant, hence only the 
inferior grades are used for this purpose. 
Fish oils are objectionable unless deodo- 


rised, vegetable oils tend to gum, and 


mineral oils are low in adhesion, and are 
therefore poor lubricants. Compound oils 
are largely used, containing a large per- 
centage of mineral oil with a smaller per- 


‘centage of vegetable or animal oil, or both. 


Air is used merely to remove chips. _ 

Water alone is used to some extent, but 
on account of the tendency to rust, soda, 
sodium silicate, sodium resinate, or other 
soap are usually added. 

Emulsions have the advantage of cheap- 

ness while possessing much better lubricat- 
ing properties than the aqueous solutions. 
They are of three types. Mineral oil 
compounded: with neutralised sulfonated 
oil will form a permanent emulsion when 
mixed with various proportions of water. 
Mineral dils are compounded with an alco- 
holic solution of soap. <A third variant is 
marketed as a paste, it being a thick soap 
solution and mineral oil. The second type 
is the most desirable, and the third is the 
least so. 
_ As to the choice of a cutting fluid for a 
given operation, the character of the opera- 
tion performed has more to do with the 
choice of cutting fluid than the character 
of the metal. For drilling, reaming, mill- 
ing, planing and sawing, emulsions are 
generally satisfactory. For tapping and 
threading and parting off, compound oils 
and lard oil are often resorted to. Com- 
pound oils are used with automatic screw- 
cutting machines. l 

The material cut is also of importance. 
There is a general consensus of opinion 
that soft steel and wrought-iron are diff- 
cult metals on which to get a good surface 
without lard or sperm oils. They are 
called “draggy’” metals. Cast-iron, on 
the other hand, being brittle, does not 
adhere to the tool, and no lubricant is 
required. Contrariwise, on a hard, 
brittle steel, lard oil merely produces a 
“ glaze,’ and turpentine is used with 
success. oo 

The formulas of cutting oils used by 
large and successful users are given. 

In the search for the true explanation 
of the remarkable “ oiliness ’’ exhibited by 
lard oil, the surface tension, specific 
gravity, and specific heat of several. oils 
were studied by A. W. C. Menzies. 


| eighth, ninth, tenth, 
teams will be ‘“‘higt 


A species of holly, growing riotously 
over 40,000 square miles in the South 
Atlantic and Gulf States, may, says a 
writer in the Scientific American, in the 
not remote future be converted into a 
beverage in quantity production. Geo. 
F. Mitchell, tea specialist of the Bureau 
of Chemistry, United States Department 
of Agriculture, has correctly appraised 
the value of this native plant, sometimes 
called cassina, as a stimulating drink 
similar to imported teas and coffees. 
This shrubbery, with its brilliant red 
berries and evergreen leaves, grows wild | 
over an area extending from the James 


‘River of Virginia along the coast of the 


Southern and Gulf States to the Rio 
Grande River of Texas. The plant, at 
present, has wide appeal.for decorative 
purposes and as Christmas trees during 
the festive season. 

The use of this species of holly as a 
beverage is not a modern discovery. Its 
use by the Indians is most interestingly 
described in publications by Dr. W. E. 
Safford, of the Department of Agricul- 
ture, and also by Dr. E. M. Hale, for- 
merly in the service of the Government , 
and in a crude way a drink has been 
made from holly in Southern homes from 
earliest recollections until the ` present 
day. Chemical research, however, had 
failed to establish the caffeine content of 
cassina until 1872. 
= The tea as now being concocted from 
cassina in the laboratory of the Bureau 
of Chemistry is of two colours, one being 
dark and the other of a greenish hue. 
The manufacture of the former on quan- 
tity production involves the stripping of 
the holly leaves from the branche pre- 
viously pruned and rolling the leaves in 
a tea-rolling machine. This procedure 
does not curl the leaf, as is true in the 
production of imported tea, but shatters 
the cells of the leaf, thus turning loose 
the juice of the plant. The leaves are 
fermented from three to eighteen hours, 
after which they are dried at a tempera- 
ture of 230 deg. Fahrenheit in a conven- 
tional tea-drying machine. Subsequently 
the leaves are equalised in a machine 
resembling a coffee mill. The drink is 
concocted in a fashion known to homes 
in making coffee—either boiling the 
shattered leaves for two minutes or perco- 
lating for five minutes. If the holly 
leaves are to be converted into a tea of 
greenish colour, stripping of the leaves 
from the branches is unnecessary. 


——~»D 6 &-—<_—__ 


25, 
9 of the King. The silver challen 

cup, which was presented in 1910 to the 
Association ‘by the proprietors of the 
‘“Oommercial Motor,” will again be awarded 
to the owner whose “‘team,”’ in the opinion 
of the judges’ committce, is in the best con- 
dition, having regard to the class of work 
upon which the units are employed, the ages 
‘of the machine, and the total distance run 
by them. The driver of each vehicle in the 
winning team will be given a cash award 
and a silver medal as a souvenir of the 
event. The drivers of each vehicle in the 
“runners up ” and tbird, fourth, fifth, sixth. 
and seventh teams will also receive cash 
awards, and drivers of each vehicle m the 
aor ay : twelfth 


nests 
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LIVERPOOL MICROSCOPICAL 
SOCIBTY. 


The ultra-microscope, which carries the 
investigator a step further in his search 
for the ultimate constitution of matter, 
was the subject of a lecture by Dr. Alfred 
Holt before the members of the Liverpool 
Microscopical Society, at the Royal Insti- 
tution. : : 

Dr. Holt said that, though the ultra- 
microscope did not make the actual mole- 
cule visible, it revealed particles approxi- 
mating very closely to them in minute- 
ness. It operated on the principle of a ray 
of sunlight coming into a dusty room 
through a shutter, and disclosing in its 
path atoms of dust which could not other- 
wise be seen. The light entered the 
microscope in much the same way, and 
_ caused excessively small particles to be- 
come luminous on a dark background. By 
this means were seen specks beyond the 
ken of a worker employing an ordinary 
instrument. If these particles did not 
exist, even in gases and the air, we should 
have the earth beautifully illuminated in 
a black sky. As the particles seen under 
the ultra-microscope became smaller the 
more they tended to the blue end of the 
spectrum, and in this fact lay an indica- 
tion as to why the sky appeared’ blue. 
Atoms revealed by this new development 
of the microscope twinkled like stars, and 
the assumption was that they were of 
irregular contour, reflecting a greater or 
less amount of light as they rotated, in the 
same way that a Brazil nut would perform 
in a beam of light, in comparison with the 
steady’ reflection of, say, a regular body 
like an orange. The facts ascertained by 
means of the ultra-microscope- gave strong 
support to the theories formulated as to 
the molecular constitution of gases, and 
gave reason to hope that the subject of 
chemical reaction might he approached 
from the microscopical end. 


d O @-—<—______.. 


SCIENTIFIC NEWS. 


A strong earthquake shock lasting 
forty seconds was felt at 1.50 last Satur- 
day morning at San-Juan-del-Sur 
(Nicaragua). ; 

A meteor travelling through space at 
a terrific speed is reported to have burst 
over Aldershot at 4.45 last Monday morn- 
ing, shedding a pale green light as it 
approached out of the eastern sky. All 
the inhabitants were awakened by the 
explosion. The meteor suddenly cast 
forth brilliant gleams of light, which for 
two seconds turned the darkness into 
broad daylight. Mr. Reginald Hughes, a 
well-known Aldershot official, says :—- 
‘During the few moments the wonder- 
ful phenomenon lasted I was able to 
discern distant objects more easily than 
in natural daylight. A weird sound 
resembling muffled drums could be heard 
while the meteor travelled from east to 
west, and as it disappeared a halo of pale 
green sulphurous light could be seen.” 


A large fireball was seen on February 25 
last at 12 h. 35 m. G.M.T. by Mr. F. T. 
Naish, of Neath, Glamorgan. It was 
situated low in the East-South-East, and 
its line of flight was directed from Jupiter 
and Alpha Leonis, its position being from 
213°— 13° to 227°-174°. Duration, 6 secs. ; 
-brilliancy about three times that of Venus 
The fireball must have been a splendid 
object over the English Channel off the 
Sussex and Kent coasts, and further obser- 
vations would be valuable. 


E 


The Aero Olub de France has passed as 
a world’s height record the altitude oi 
22,251 ft. made by the military aviator, 
Adjt. Leboucher, flying a Breguet machine 
carrying freight weighing nearly 5 cwt. 
Reuter’s Agency adds:—The world’s 
height record is held by the American air- 
man Lieut. John Macready, who, at Dray- 
ton, Ohio, on, September 29 last year, 
reached an ‘altitude of 40,800 ft., but in 


‘this case no mention was made of the 


amount of freight, if any, which was 


carried. 


Japan’s first woman aviator is said to 
be Miss Sei Hyodo, according to the 
Japan Advertiser. She has just been 
graduated from the- aviation school 
attached to the Ito: flying ground at 
Tsudanuma in Chiba prefecture. She has 
applied for a licence as a third-class avia- 
tor from the: Aviation Bureau of the War 
Office and has passed a health examina- 
tion. Miss Hyodo; twenty-three years 
old, is the daughter of a farmer in Iyo 
province. She was in an aeroplane for 
the first time while she was in the third 
grade of a girls’ higher school, and since 
then she has been dreaming constantly of 
becoming an aviator. 


Sir Ernest Rutherford, in the course 
of a lecture at the Royal Institution last 
Saturday, said that radium had disclosed 
a new world—it had revealed atoms to 
us, and had facilitated their dissolution ; 
through its medium atoms passed before 
our eyes and it had disclosed to us more 
than thirty new elements, Uranium was 
the first of the elements of radioactivity 
to be separated. Its chemical properties 
were similar to barium, but separated 
from it by fractional crystallisation of 
bromide or chloride. He alluded to the 
properties and structure of ionium and 
polonium, which belonged to the nadium 
family, and dwelt on their wonderful 
activity. o 

Another effort ta secure reconsidera- 
tion of “summer time ” has failed. As 
is well’ known, the farmers of both Eng- 
land and Scotland, and many other 
workers, are strongly opposed on prac- 
tical grounds to the perpetuation of what 
they regard as a war-time measure, be- 
cause they have found from hard experi- 
ence that nature and their stock declined 
to fall in with the statutory changes. 
Recently the Government has been 
pressed to institute a fresh inquiry into 
the working of the scheme, but Mr. 
Shortt: has announced that, in his 
opinion, such an inquiry is unnecessary. 
The countries in which ‘“‘ summer time” 
was in operation last year, in addition 
to our own, were Holland, France, Bel- 
zium, Luxemburg, Portugal, and Mexico. 
In Germany, Switzerland, Spain, and 
Denmark ‘‘ summer time” has not been 
adopted, and Canada gave it up after 
trial, 


` Mr. Drummond Paton has shown before 
the Past and Present Mining Students’ 
Association at the Wigan Mining College 
two exhibits for which 
possibilities in the solution of the trans- 
port problem are claimed. One is a new 
metal which has a specific gravity of only 
1.3, its weight being Jittle greater than 
water, and the other is a new form of 
smokeless fuel from which the hydrogen 
compounds have been extracted, and which 
retains the maximum heat value of the 
original coal. Mr. Paton states that in 
London at the present time experiments 
are being made with this new fuel, a three 
and a half tons Leyland motor-lorry using 
it having gone 100 miles with.a three and 
a half tons load at a cost of 5s. compared 
with £3 which would be the cost of petrol 


‘wonderful. 


for the same load and distance. The new 
fuel is gasified in a small producer on the 
lorry, the lorry thus producing and burn- 
ing its own gas. > 


Messrs. Bowman and Murdoch, 99, Shoe 
Lane, London, E.C.4, are publishing a 
very useful little shilling book on “ Light 
and Colour,’ which all students and 
artists should get and read. Many people 
do not understand how colour matches are 
made, or how light filters may produce cer- 
tain facts, or are aware of the difference 
between mixing lights and mixing actual 
pigments; and more, perhaps, are 
ignorant of the fundamental fact that a 
match can always be obtained to any 
colour whatever taken at random out of 
any five colours, by mixing the remaining 
colours in various proportions. All, -this 
and much more is made clear in this 
lucidly written little brochure. 


We regret to learn from the pages of 
our contemporary that Mr. Randal Beres- 
ford Slacke, manager and publisher of the 
Engineer, was killed in an accident in the 
hunting field on Tuesday week. He joined 
the staff of the Engincer in the spring of 
1919 to fill the place occupied for many 
years by Mr. Sydney White, and bringing 
to his work a long experience af commer- 
cial engineering, he had firmly established 
himself as an invaluable member of the 
staff. He was for-some years manager of 
the London office of Messrs. Galloways, but 
left in January, 1917, to take a commission 
in the Royal Engineers, and after serving 
for a few months with Inland Waterways 


‘and Docks, he was lent to the Admiralty 


for duty as Deputy Assistant Director and 
Assistant Director of Materials and 
Priority. | 


_ There will not be much printing done 
in England presently, if the practice men- 
tioned by Mr. D. J. Smith in letter 100 
last week is generally adopted, as it-is 
pretty sure to be, thanks to British 
printers’ high charges and the Postmaster- 
General’s increased postage rates. We 
have before us an excellently produced 
card, some 10 in. by 5 in., printed, 
posted, and paper found at 32, Andreas 
Hoferstrasse, Innsbruck, for the Free 
Church Touring Guild, of the Memorial 
Hall, Farringdon Street, giving full par- 
ticulars of the cheap and good tours in 
Belgium, Switzerland, Italy, and else- 
where, which holiday-makers will do well 
to take advantage of. Many thousands of 
these cards are thus sent to England, and 
we are told the cost of such work, includ- 
ing everything, is about a tenth of the 
total that would have to be paid if pro- 
duced and posted in England. Doubtless 
firms all over the country, company pro- 
moters, and others are alive to the oppor- 
tunity. Meanwhile British printers are 
more and more unemployed evefy week, 
paper is less and less in demand, and the 
British postmam smiles as his load of 
foreign-produced missives accumulates! 


The death is announced in the Times, 
on February 28, at St. George’s Hospital, 
of Stuart Cumberland, author, thought- 
reader, and journalist. His demonstra- 
tions of thought-reading some forty years 
ago attracted considerable attention. 
They were not, as far as we understood 
at the time, claimed by him as effected 
by telepathy, butas the results of shrewd 
observation of his subjects, seconded by 
special intuitive capacity. ; 

“Reinforced Concrete Simply Ex- 
plained,” by Oscar Faber, O.B.E., D.Sc., 
etc. (London, Henry Frowde and Hodder 
and Stoughton, 1 and 2, Bedford Street, 
W.C.2., 5s. net.), while it does not rank 
as a highly technical book for specialists, 
will be useful to students, and to many 
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- people who want a clear understanding of 
the general principles: involved in rein- 
forced concrete, so as to make simple 
designs. It is written to comply with the 
L.C.C. regulations, and is adequately 
illustrated. 


Mr. Joseph Merryweather; a well-known 
Scarborough tradesman and chairman of 
the Finance Committee of the Scarborough 
Board of Guardians, Jast. Sunday com- 

leted the nineteenth day of his self- 


imposed three weeks’ fast from all solid 


‘food. He believes that fasting leads to 
good health, and after the first two days, 
he said, he had no desire whatever for 
food, taking only three or four pints of 
liquid a day, but no milk or anything of 
that sort which would’ create an appetite. 
Fasting, he says, also kills a desire for 
smoking, and he cannot enjoy his pipe 
` now, ‘but occasionally indulges in a mild 
cigarette. Mr. Merryweather, who is 
sixty-one, has lost about two stones in 
weight, but declares himself quite fit. 
Fasting, he says, creates a real buoyant 
feeling, and he enjoys a walk daily. 


Dr. Blumberg, at the annual meeting of 
the North of England Children’s Sana- 
torium, at Southport, last Saturday, 
stated that since the war the caSes under 
observation at the sanatorium had been 
of an acute. and more definite type than 
previously. One reason was that owing 
to the minute care of the matron in obtain- 
ing the medical histories of the applicants, 
the more pressing cases had received 
priority. The second reason for their post- 
‘war increase of severe cases could be 
traced to lack of employinent and the in- 
creased cost of food. While a delicate child 
would probably ‘benefit by a generous 
supply of bread and butter, the substitu- 
tion of bread and margarine would tend 
to throw it back. Margarine did not supply 
the caloric factors that butter and cod 
liver oil did, and as for some years a Jarge 
percentage of our population had been 
margarine-fed, it would readily be per- 
ceived that, in the case of children at 
any rate, where scientific nutrition was 
' most essential, there was a clear explana- 
tion for the increase of such maladies as 
anemia, rheumatism, rickets, and their 
congeners. 


There will be published during March 
a booklet on “ Early British Trackways,’’ 
being details of a discovery made since 
midsummer last by Mr. Alfred Watkins, a 
past president of the Woolhope Natural- 
ists’ Field Club. He finds these pre-his- 
toric tracks to have been in straight lines 
sighted from mountain heights, and that 
all mounds (tumuli). and moats in the 
West Midland district are marking or 
sighting points on these lines. Also that 
all camps, churches, castles, and crosses 
(if of ancient date) are upon ‘these sighted 
lines, and that place names in hundreds 
of cases confirm the fact. The book is pro- 
fusely illustrated by the author, who is a 
Progress Medallist of the Royal Photo- 
graphic Society. 


A paper on “‘ Homing in the Honey 
Bee” was read by Mr. John Anderson, 
M.A., B.Sc., at a meeting of the Royal 
Physical Society, held in the Synod Hall, 
Edinburgh, last week. Mr. Anderson, who 
is Lecturer on Beekeeping in the North of 
Scotland College of Agriculture, said that 
‘bees were not reflex machines; their be- 
haviour was more intelligent than had 
been supposed ; they were capable of learn- 
ing by experience, and possessed excellent 
memories. They found their hives by 
recognising certain landmarks which they 
had carefully observed and memorised. 
‘Their methods were exactly similar to 
those of a man who had no artificial aids 
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such as maps, finger-posts, and street 
names. There was no need to postulate 
any ‘‘ homing instinct,” any ‘“‘sense of 
direction,” or ‘‘ unknown force.” Mr. E. B. 
Bailey, B.A., M.C., exhibited specimens 


of an early Tertiary sandstone from the} req 


Island of Mull, characterised by wind- 
rounded grains. Mr. Bailey pointed out 
that such sandstones required desert con- 
ditions for their formation, and that the 
specimens were products of a desert period 
which followed upon the emergence of Ter- 
tiary land in the West of Scotland. He 
also showed that it was at this time that 
the chalk of Mull underwent its curious 
silicification. The leaf bed of Ardtun be- 
longed to a later temperate climate. Pro- 
fessor D’Arcy Thompson, C.B., M.A., 
F.R.S., presided. - 


A paper by Dr. Dawson Turner and Mr. 
D. M. R. Crombie was commumicated to 
the Royal Scottish Society of Arts in 
Edinburgh by the lattgr last week, Dr. 
Dawson Turner being unable to attend 
through illness. Mr. W. B. Chalmers 
assisted. The paper concerned the inves- 
tigation of the ionised atmosphere sur- 
rounding flames and hot bodies by means 
of a pith ball suspended from the centre 
rod of a charged Leyden jar, and was 
illustrated by experiments. The highly 
charged centre rod of the jar draws a 
narrow stream of oppositely charged ions 
from the neighbourhood of the flame, and 
when the ball is arranged so that it is 
immersed in this stream it indicates the 
fact by rapid oscillations to and from the 
centre rod of the jar. Thus the effective- 
ness of various sources of ionisation can 
be compared according to the distance at 
which they produce oscillations. That the 
ions are carried upward by the convection 
currents from the flame was proved since 
the area above the flame was shown to be 
richer in ions than the flame itself. The 
fact that the introduction of alkali metal 
salts into a bunsen flame diminishes its 
power of producing oscillations was 
definitely shown. The ‘presence of a 


second similarly charged jar in the neigh- 


bourhood was proved to cause a deflection 
in the stream of the ions. The ions with a 
charge similar to that of the jar escape 
from the flame to earth via the burner. 
This was shown by insulating the burner 
and connecting it to an electroscope, which 
rapidly acquired a charge similar to that 
of the jar. A flame so insulated has 
its power of producing oscillations 
diminished, but the introduction of an 
earthed conductor into the flame restored 
it to its original value. The demonstra- 
tion concluded by illustrating the effect 
of X-rays in producing oscillations. 


Progress in non-ferrous metals research 
wag revealed at the second annual meet- 
ing of the British Non-Ferrous Metals 
Research Association held at Birmingham 
on March 3. Mr. T. Bolton pre- 
sided. He emphasised the fact that 
division of labour is as Important among 
brain workers as among hand dare Vi and 
co-operative research was the best and 
most economical method. He referred par- 
ticularly to the proposal of the Association 
to establish University Fellowships for 
post-graduate research. Vice-Admiral] Sir 
George Goodwin urged the Association te 
make its work more widely known, and 
stated that marine engineers and ship- 
builders would be prepared to listen to 
proposals for membership if the Associa 
tion’s programme were put before them. 
The scientific metallurgist, the manufac- 
turer, and the user should have their 
knowledge and experience combined for 
the benefit of themselves and the nation. 
Dr. W. Rosenhain, F.R.S., of the National 
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Physical Laboratory, illustrated the fact 
that solutions to many non-ferrous prob- 
fems cannot be found because present 
knowledge is insufficient. To make good 
this deficiency both men and money were 
uired. The conduct of research through 
a Research Association was particularly 
desirable because it formed a channel 
through which research could be applied. 
Sir Henry Fowler, Chief Mechanical En- 
gineer to the Midland Railway, em- 
phasised the importance of research to 
users of non-ferrous metals and trusted 
that the railway companies would soon be 
in a position to support such work. Sir 
Frank Heath, Secretary of the Scientific 
and Industrial Research Department con- 
gratulated the Association on the extra- 
ordinary way in which its membership 
and activities had expanded during the 
previous year. Sir Richard Threlfall 
urged members not to be impatient for 
results. The results of research might not 
be merely deferred but might not be 
realised at all. Some research could be 
done for money and business conditions 


applied to it but for other investigations | 


this did not apply. : 
e RD DP i eos 


LETTERS TO THE EDITOR. 


LUNAR PHOTOGRAPHY. 


_[(102.J—I thank those friends who have 
kindly commented on my letter. I am ih- 
terested in learning that a lunar photograph 
can be taken in a few seconds. I was not 
aware that such brief exposures were pos- 
sible, except, possibly, at the primary focus. 

Few instruments in the hands of amateurs 
work at more than F8 or F9 in the case of 
reflectors—refractors being somewhat slower 
owing to their increased focal length as com- 
pared with aperture. Our American friends, 
with their long foci and splendid air, have 
a big advantage over us here. I certainly 
had in my mind the air tremors alluded to 
by Mr. Milton Offord (82)—who has not, at 
times, had suddenly a lot of most interest- 
ing detail completely ‘‘ blotted out,” often, 
too, at a critical moment? Possibly I am a 
greater sufferer in this respect through 
living near the coast—the air always seems 
more unsteady than it used to be inland. 
(Or has the atmosphere “ gone to the bad,” 
like most other things?) 

I fully sympathise with the Rev. W. F. A. 
Ellison’s remarks (81) re intensity of lunar 
light. I have often been glad to use a tinted 
screen to fake off the glare, though my in- 
strument is not quite half the aperture that 
Mr. Ellison enjoys. T. W. C. 


THE DOUBLE STARS FOUND BY THE 
LATE MR. EDWIN HOLMES—A 
REQUEST. 
f103.]—Mr. Holmes in 1901 and 1902 com- 

municated to the ‘“‘E.M.”’ lists of new doubles 

found by him, and also some in private 
letters to me. Four of these were in the 
zones which I was observing, and were 
measured and inserted by Burnham in his 
general catalogue. The remainder have been 
entirely neglected. Unfortunately they are 
so far from the zones which we are at present 
engaged with that it is impossible for us to 
undertake their verification and measure- 
ment. I have been through Mr. Holmes’ 
lists, and after identifying doubles already 
known, find about fifty of which there is no 
information. If some of your readers could 
look these up, and if anyone with a micrometer 
could measure them, I should be glad to 
forward copies of the Hist. All Mr. Holmes’ 
stars are situated near well-known double 
stars, and so should be easily traced. 

T. E. Espin. 
Tow Law, Co. Durham, March 3, 1922. 


A CALVER ea FORTY YEARS 
AGO. 


[104.]—I recently had come into my pos- 
session a fine 12-in. Calver mirror. In the 
“EM.” of 40 Ivears ago, July 1882, Mr. 
Wassell Wrote in hich praise of same, after `t 
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had ‘been submitted to him for his critical 
examination. 
- A 12in, is a very nice size to have, as 

whatever the conditions it can be stopped 
down to suit them. The chief advantage over 
and above, say, an 84-in. is obviously more 
light. o 

The extra light, practically double, is very 


apparent on nebula, faint stars and planets. 


With this the Orion Nebula presents a very 
brilliant picture. On viewing this recently 
the Sth and 6th stars in the Trapezium were 
well observed with either 10-in. or 12-in. 


aperture, in fact, with a 6-in. stop the 5th | 


star could be seen. 


The close faint companion of Theta Auriga 
appeared as a brilliant point with full aper- 
ture, and could faintly be observed with a 
6-in. stop. Continuing; with the 6-in. stop, 
the 6th magnitude star 52 Orionis was seen 
as a double with power 250, and with a 
power of 400 the components were well 
separated. 


Some of your readers possessing small re-' 


fractors may be interested to know what 3-in. 
of this mirror will do. Rigel’s companion 
was very plain with 3-in. stop. _ plain 
indeed that I felt sure it could be seen with a 
2$-in. On reducing to 2!-in. it was still 
plainly seen with either power 65 or 150. On 
the next fine night I shall try it with 24-in. 

I ought here to mention that the silvering 
is of Mr. Calver’s latest method, which allows 
these results to speak for themselves. The 
percentage of light transmitted to the eye- 
piece must be very high indeed. The figur. 
ing is also indicative of Mr. Calver’s Best 
work, as with full aperture the field around 
Sirius is ‘‘ black velvet.” 

It is very interesting what pleasing views 
can be obtained with only 3-in. of mirror 
exposed. The well-known stars in the 
vicinity of the Orion Nebula appear as per- 
fectly circular spurious discs, and the field 
cleanly defined with power 65. Naturally 
all the fainter stars had disappeared with 
this reduced aperture. 

Used as a day telescope tthe following may 
be of interest :—There is a small brick. build- 
ing, known as the “ Pepper Box,” set on a 
hill, five miles from here. With full aper- 
ture and the Stim behind the telescope, tho 
individual bricks and the cement between were 
well seen with powers 150 and 250. Of course 
the air had to be good to stand this, which 
meant waiting for several days. On certain 
sunny days, when conditions would seem 
alright to the naked eye, the field gave the 
appearance of being submerged in a swiftly 
running river. An object lesson of what an 
' important factor the air is in using telescopes 
of any power. | 

Anyone thinking of purchasing a telescope 
need not hesitate for a moment in investing 
in a 6-in. or 83-in., or better still, 12-in., 
silver-on-glass mirror of good figure. 

E. W. Collett. 

125, Exeter Street, Salisbury, March 3. 


CROOKES GLASS IN MICROSCOPY. 

[105.]—In view of the admission (letter 95) 
respecting the photo ‘‘A’’ on page 52, this 
proves useless for comparison purposes. The 
points I wish to emphasise are these :— 

(1) Any good high-power dry objective 
should give a result approximating to photo 
“B” if used with a green screen such as 
Wratten’s “B.” . 

(2) The use of Crookes glass is superfluous 
when using the above “B” screen, since this 
transmits no ultra-violet. 

Letter (96) does not call for further com- 
ment, though I might perhaps explain that for 
work with the ultra-violet quartz lenses and 
prisms are used, as all glass. particularly the 
. dense flints, obstruct these rays more or less 

completely. 

If “C.A.N.” sees a difference with Crookes 
glass before his spectroscope it is because the 
glass is stepping some ve of the visual 
spectrum; he says in the same ph 
that the ultra-violet is invisible to ae T 

W. W.C. 

[Severa] similar letters to hand, but we 

have no more space to spare.—Ed.] 


AULACODISCUS. 


[106.]—I should like to direct the attention 
of your readers to what I consider evidences 
of evolutionary tendencies in certain speci- 
mens of aulacodiscus. - Take for example 
Aulacodiscus inflatus, where the processes 
which distinguish this family are only faintly 
presented and not nearly so conspicuous as 
in some of the more fully developed species. 
Then please compare this with odiscus 
cinctus, where there are still four processes, 
but very much more distinctly discernible. 

Pass on then to Aulaco. Macraeanus, the 
development of which is a distinct advance 
upon those previously referred to, and where 
the markings would almost warrant anyone 
in calling it a three processes Petersi. 

Then examine -Aulacodiscus Petersi, the 
most fully developed of the series, and you 
will find as many as five processes, and ob- 
serve how much more elaborately these are 
figured and how distinctly the lacework 
markings are portrayed, also the extent to 
which the so-called processes have been de- 
veloped, and then decide if this is merely 
another case of variation of species or evl- 
dence of evolutionary tendences jn diatoms. 

Anyone who possesses this series of slides 
will find it most interesting to make the com- 
parisons suggested.: T. W. Harris. 

Moseley, Birmingham, March 3, 1922. 


MICROSCOPICAL “ AFTERMATH.” 


[107.]—Some weeks ago I asked for the 
price of a foreign piece of apparatus, and 
learned it was more than twice as much than 
in pre-war days. This great increase is due 
to the safeguarding of the Key Industries 
Act. My informant says the operations of 
this Act do not stimulate British manufac- 
ture. A correspondent from Melbourne 
writes to me thus: ‘‘ My Zeiss 1/12-in. Apo. 
has gone quite milky these last two years, 
and I can’t get permission from the Customs 
to send it home to Swift’s because of the ban 
on German goods. I might get it home, ‘but 
it would be blocked on reimportation. There 
has been a move made to reopen trade with 
Germany, but our Prime Minister says 
‘No.’ Australia is the only country that 
has not commercial trading with the late 
enemy.” Once in 1912 I attended a meeting 
of the Royal. and noticed that all the stands 
lent. for that meeting by an agent were of 
foreign make. In old catalogues the makers 
always added at the end price lists of two 
or three foreign makers. The .late Dr. 
Spitta’s book says more about foreign goods 
than he does of English. Once microscopical 
science disregarded nationality. Will it ever 
do so again? J.. B. G. 

SUMMER TIME. 

[108.]—Very interesting are the opinions of 
objectors to the Summer Time Act as re- 
vealed in the correspondence received from 
those who have sent their names to be en- 
tered in the register. Each message breathes 
disgust—nay—even hatred, of this Act, which 


insidiously curtails the liberty of the subject, 


under the guise of obtaiming benefit for the 
nation as a whole. Is it a small thing this 
juggling with the very elements on which the 
fabric of society is based? No! it is brother 
to the weighted scale pan short measure, and 
contrary to the ethics of even savage peoples. 
I am confident that our bands of enthusiasts 
will grow until amalgamated their voice can 
be heard and be powerful enough to bring 
pressure to bear on their Pariamentary re- 
presentatives. 

The same spirit urges the elderly lady to 
take pen and paper in order to show the way 
the Act has affected her habits of life as the 
toiler in the heat of the mill or forge: the 
teacher or the student, searchers after the 
truth, whose morai susceptibilities have been 
jarred. We are much indebted to vou, Sir, 
for allowing these letters to appear, particu- 
larly when the Press as a whole treats the 
matter as a foregone conclusion. ahy 
opponent to the Act being treated as an 
intellectual outcast. f 

T. M. F. Tamblyn-Watts, A.M.I. E.B. 
late Lieut. R.AlFgitize 

Helwan. Sandown Avenue, Westcliff-on-Sea. 


(109.]—The arguments which various corre- 
spondents have brought against the above 
appear to me to be rather unscientific, 
dlthough 1 an adian a the, paia I 


should like to offer the following observa- . 


We are told that by altering the position 
of the hands of a clock we make it a “‘ liar.” 
Surely we are at liberty to alter the 
calibration of any instrument, of our own 
design and make, without incurring such 
odium. There is aig Pa the laws of 
N ier which binds ieee ae pom 
the (imaginary) Mean Sun reaching a m 
madan by the figure 12, or any othe 
symbol, and so long as -we agree on the 
calibration of any, i , Le., that we 
all understand that certain symbols are in- 
tended to relate to certain phenomena, there 

pears to be nothing immoral or illogical in 
bh choice of any suitable method of calibra- 


a 
the 
tion. l 


As a matter of fact, I am privileged to be 
the parent of three, but I have never noticed 
the slghtest effect of any sort on them. W- 
regulated children may suffer, of course, but 
can any of your readers give experiences with 
children p ly cared for? 

At what time do the milkman and family 
rise? Probably two or three hours before 
the people the serves, yet theré does not seem 
to be any great disparity in health betweer 
the early and late risers of the nation. 

Farmers, a most conservative body, have 
raised objections, but nothing catastrophie 
appears to have happened as the result of the 
adoption of Summer Time. f 

On the other hand, millions of townsmem 
have benefited and welcome the change. 
With good will, they adopt the mew habits 
readily. -> 

It 3 of course, a sad thing that human 
beings cannot be got to rise unanimously 
an hour earlier by other methods (even if 
the troubie with the time-tables could be 
avoided), but it is highly unscientific to 
ignore human failings. 

So, undeterred by ‘the fierce threats of 
refusal to do so, let us, by all means, alter 
the hands of the clock—if we want to. 

C. N. MacDermott, M.I.E.E. © 


VAGRANT ELECTRICITY — FEBRUARY 
1922—A METEOROLOGICAL QUERY. 
[110.]—It would be interesting to know from 

a practical person to what extent a magnetac 

compass can be relied upon in London now ; 

and what precautions, if any, have been 
found good enough to neutralise subtle per- 
turbations. Early in the century, I mea- 
tioned in these pages that evidently owing 
to the development of electric lighting and 
traction a prismatic compass had become 
worse than useless to me at West Hampstead. 

In the interval I have possessed and ‘‘ scrap- 

ped ” a larger one here. At the present 

time a bar magnet suspended by a greased 


cotton filament under a glass shade in the 


garden shows an eastern declination for the 
north-seeking end; and this declination will 
sometimes vary by two or three degrees 
within an hour. About a fortnight ago it 
was properly west, but in excess of the 


-amount recognised for the current year. At 


times “there is tible a vertical ‘‘ nod- 
ding’’ of the ends; at others a torsional 
swing over five degrees or more. All this is 
interesting to watch, but prompts the query 
suggested in the first sentence. As I 


remarked vears ago, it does not seem likely ` 


vagrant electric influences are confined to 
suspended magnets. What effect have they 
on health? Are the new-fangled ailments 
‘“‘ neuritis” (good word, that,) and ‘“‘flu.’” 
attributable to them ? 

That the lower atmosphere is appre- 
ciably clearer in London now than it was 
in bygone years admits of no doubt what- 
ever to an old observer. Modern juvenile 
newspaper staffs prate about ‘‘ worst ’’ fogs 
with the approach of every winter; but so 
far this century I have experienced nothing 
of the sort comparable with the inflictions of 
the “eighties.” | For something more tha» 
three years past’ most of my nights have been 


pre ere 


tod 
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spent in Long Acre; and I have noted but 
little dense fog in the time. I certainly 
think vagrant electricity is largely account- 
able. for the improvement. 

‘The second month of this year, 1922, has 
proved even wetter than the first here, and 
so far March is closely following them up. 
As we shall doubtless experience a pae 
change over a great part of April and May. 
let us hope that some of this surplus water is 
being stored for irrigation purposes. Last 
Monday I saw the Brent from Kingsbury 
Bridge. There was a fine volume of water 
in the historic old river, which I estimated to 
be about twenty-six feet wide. During the 
greater part of last year the bed thereabouts 
was grass-grown or dusty. Rain or snow fell 
on sixteen days in February; and the 
manth’s total amounted to 2.528 inches, 
which, added to thatof January, gives us for 
the fraction of the year covered 4.978 inches. 
The greatest fall, 0.455 in., came along on 
day 21. I noted snow and sleet op February 
4, to rain value 0.105 in. The Daily News 


dated February 6 declared there was “ajd 


fairly heavy fall of snow in London yester- 
day.” I saw never a flake from Long Acre 
or Willesden; neither did observant gents I 
know from Camden Town, Highbury, Ken- 
nington, Westminster or Wimbledon. So 
much for ‘‘educational’’ newspaper ac- 
curacy re things at home! How can you 
trust ‘‘news’”’ from abroad? The mean tem- 
perature of the first week in February here 


was 49.°28; of the second 37.°53; third] 


36.°25; fourth 42.°9: that of the month 
41.°49—-making the mean for the fraction of 
the year lapsed 40.941. The 23rd- was the 
warmest day, with m.t. 54.925; whilst the 
two coldest days, 5th and 11th, each had a 
mean temperature of 30.90. There were 
thirteen radiation frosts, and the screened 
anstrument showed ten. Lowest radiation 
temperature 21° on 6th; and ‘‘screen.”’ 
gave 26° then, as also on the 13th. At the 
beginning of the month the temperature of 
. the garden soil twenty-eight inches below the 
' surfaco was 43.925. It fell to 40.°1 by day 
: 15; and recovered to 44.°2 on the last morn- 
‘ang. I noted: 73.5 hours of sunshine in 
February. The second day of the month was 
very wet and unsettled. At 4h. 54m. p.m. I 
heard an unbroken peal of thunder which was 
| timed by watch to last over 45 seconds. So 
far in reading I have never met with any 
really satisfactory explanation of such long 
duration. We are familiar with the phe- 
nomenon known as persistence of vision ; has 
the auditory nervous system ever been sus- 
' pected of anything analogous? 
The twenty-fifth and twenty-seventh days 
February would have done credit to June. 
Mr. Horner (95, p. 75) seems, as usual, 
very well satisfied with the sequel to his 
- weather forecasts; but readers generally are 
' as dumb as so many stone monkeys re such 
‘+ results. However, ‘‘the proof of the pud- 
‘ ding is in the eating.” I should so love to 
' sæ the Sun rising from Stonehenge on the 
‘  2ist nst., but I do not want to go on a 
'  fool’s errand—I have no time to waste. Now 
' wil Mr. Horner kindly say, not later than 
i Ith inst., if the sky is likely to be clear 
‘ about the eastern horizon there at the critical 
' bime? I can easily find out when the Sun will 
clear the geometrical horizon ; but tell me at 
' what moment he will “show up.” I can 
| then gét the azimuth. 
William. Godden. 
Richmond Avenue, Willesden, March’ 4. 


>» 0 CO 
_ Electric Welding.—According to an applica- 
ton for British Patent by the Soudure Auto- 
gène Francaise, 48, Rue St. Lazare, Paris, 
hot yet accepted, a process of electric arc weld- 
ing cast iron consists in using a grey cast 
tron electrode and adding carbon to the fused 
metal of the weld during the welding opera- 
tion in order that the joint may consist of 
easily workable grey cast iron. The carbon. 
; which may be in the form of wood charcoal 
| powder or graphite or a mixture thereof, may 
| be added to the weld by hand or may be 
! mixed with an adhesive such as dextrine. 
| sugar, syrup, gum, or other binding-agent and 
| applied as a coating or filling to the electrode. 

or the electrode may be provided with a 

eee of grooves or passages to receive the 
l TOON. 


T 


REPLIES TO QUERIES. 


[30.--TURNING COPPER.—Copper is not 
nice stuff to turn, and wide or large outting 
surface tools are best avoided, except to take 
} ing. Turpen- 
tine forms a good lubricant for turning this 
metal, albeit some old turners used to 
most of 
the quart or so that the boys brought in for the 
Cast copper is easier 


the merest scrape off for 


demand milk, though I noticed that 


job went into their tea! 
to' turn or finish than forged or rolled metal, 
but care has to be exercised if a olean 
required. David J. Smith. 


[69.]—MAGNET.—You can magnetise your 


steel horseshoe by , wrapping insulated wire 
around it from end to end and assing @ cur- 
rent from a battery of primary or acoumu- 
lators, but the job can be more efficiently done 
by placing the steel between the poles of a 
running dynamo. Any motor attendant would 
do this for you, and a fully saturated magnet 
would be obtained by this method. If you have 


an electromagnet, ‘the current from even a single 


Smee’s cel] would so amplify the lines of force, 
ue to the large number of turns wire, 
that a strong field ‘would be produced at its 
poles. If the horseshoe be then put in the gap 
with one arm touching the N. pole and the 
other the 5- pole, the lines of force will crowd 
into the steel, the m i being readily 
* set” into a condition of permanent mag- 
netism if the steel is occasionally struck or the 
current from the battery switched “off” and 
* on’ —T. Tamblyn-Watts. 


(71.]—BLEACHING WAX.—Querist does 
not mention the kind of wax it is required 
to bleach, but presumably by “ wax ” is meant 
beeswax, Bleaching by chlorine is chiefly 
effected by such agents as potassium bichromate, 
pobassium permanganate, chloride of lime, in 


conjunction with hydrochloric acid;in the case 


of oxygen bleaching, sulphuric acid is substi- 
tuted for hydrochluric. Practical details would 
occupy too much space, ‘but they may be found 
in such works as ‘Lnorpe’s ‘Dictionary of 
Applied Chemistry” and Lewkowitsch’s 
** Analysis of Oils, Fats, and Waxes.” The 
greater circumspection is required, and strict 
observance of detail, as temperature, strength 
of reagents, and length of time in contact with 
the wax, etc., and it is scarcely a subject for 
amateur work. Chemically bleached beeswax 
is generally of a coarse and. crystalline texture 
and does not burn satisfactorily. Moreover, it 
is usually more or less yellowish in colour. 
Undoubtedly the finest beeswax is the “‘ air- 
bleached ” or ‘‘sun-bleached ”’ ‘wax. Chalon 
Desfarges, in France, produce a perfectly snow- 
white product ‘by ‘this method. The process is 
simple, the chief drawback being one of time. 
Candles made from pure wax, bleached or 
unbleached (the latter especially), smoke and 
gutter abominably, and in the past were princi- 
sally used for attual purposes. The man 
Catholic Church formerly required the candles 
to be made of pure beeswax, but now permit 
the addition of other materials. In consequence, 
pure beeswax candles are not made to-day, the 
so-called becswax candle containing a large 
proportion of paraffin wax. which improves its 
ourning qualities, but even these candles are 
inferior to the stearine candle.---Oleum. 


[76.}-VARIOUS.—The pole of a magnet 
is the point where the resultant forces are con- 
centrated. It may be considered to be 
situated at the centre of gravity of the curvi- 
linear triangle formed by the apices of the 
ordinates representing the strengths of the 
magnetism at various positions. In long thin 
magnetised steel bars the two poles are four- 
fifths of the total length of the magnet apart. 
Midway between the poles the strength of 
magnetism is nil. In a cube the same general 
distribution would hold good, but, due to the 
comparative nearness of the poles, there would 

more internal inductive effect and con- 
sequently less surface magnetism. A little test- 
needle suspended by a silk fibre or a small 
compass presented to any special form of 
magnet at various positions gives one a much 
better conception of the trend of the lines 
of force than explanations, which must needs 
be complicated, as we are not dealing with a 
single plane. Steel of any shape when acted 
on by a powerful magnetising force has its 
molecules so strained that they become 
parallel, e&ch atom being a magnet. Remove 
the magnetising force and conditions are 
cha . as molecule is now acted on 
by all the other molecules, and the position in 
which they remain is governed by their 
mutual attraction and repulsion. A sphere 


may be a magnet with symmetrical lines of 


force, or we may have an irregular magnet 


as the Earth. I have at hand a round pjecejof 


lodestone which has one powerful N. pole and 


finish is 


‘Give more details. 


several weaker S. poles. When it was origin- 
ally magnetised it must have been acted on by,a. 
complicated system of forces. 

T. Tamblyn-Watts. 


(78.}-OASEHARDENING. — You should. 
not have finished the spindle until after. 
hardening. Some amount of scaling is almost 
inseparable from casehardening, and the 
usual plan with highly finished work is w 
grind after the hardening, a very small 
amount being left on for this. This also 
removes the distortion which takes place- 
during hardening. If you spoil this one, 
make your next as follows :—First well anneal 
the bar before turning. Then turn down, say, 
to within 1-32 in. inside and out and re-anneal. 
Then finish to within a couple of thousandths 
and harden, cleaning afterwards with emery 
to size if you have not got grinding facilitigs ; 
but a better way.would be to have it ground 
up for you. David J. Smith.. 


(79.+-ROTATORY MOTION. — Certainly. 
Blow it on to a fan-wheek and you will get a 
rotary motion and will not have to heat the 
air. The rest of your query cannot be 
answered, as you do not state what power you 
require the air to develop: The fan-wheel 
mentioned above will give no useful power, 
but probably you Jo not want any power. 
Portable compressed-air drilling-machines are 
in common. use, are driven by a small 
three-cylinder engine, the air being supplied 
at about 70 lb. pressure. You can get any 
power you require from compressed air, but 
the air must first be compressed in a suitable 
compressor by means of steam or other power. 
David J. Smith. 


[82.-—HERB BEER.—Try the following :— 
2 oz. of hops, placed in muslin bag, 1 tea- 
spoonful of salt, 2 lb. dark brown sugar (cane 
sugar preferred), 3 gallons of water. Boii 
all together for two hours. Place it in pan 
to cool until blood warm. Then mix in 
14 tablespoonfuls of barm or dried yeast. Leave 
to stand all night, and skim in the morning. 
Bottle in strong bottles with good corks, and 
tie down, It will be good in three or four 
days. It must not be sold without ea 


[83.]-DAWN AND TWILIGHT.—Twilight 
is due to the diffusion of light from the Sun 
as Jong as he is not more than 18° below the 
horizon. This is called astronomical twilight. 
and during this time only stars of the first 
magnitude are visible to the unaided eye. 
Civil twilight is assumed to begin and enc 

en Sun’s centre is 6° below the horizon. 
At this time no stars are visible to the unaided 
eye. The duration of civil twilight is about 
one-third of the duration of astronomicab-twi- 
light, but is less than one-third when the 
latter is very long, says the Admiralty 
Manual of Navigation. Astronomical twilight 


lasts all night when the latitude and declina- 
tion are of the same name and their sum is 
not less than 72°, so that in mi er in all 


countries whose latitude exceed 484° there will 
be no: real night. ‘Twilight is necessarily short 
within the Tropics, because the apparent path 
of the Sun is there more en perpendicular 
to the horizon than in higher latitudes. Twi- 
light may be protracted locally if the higher 
regions of the air are charged with moisture. 
although the atmosphere may appear quite 
clear at the time. Cosmo. 


[84.} -CANOE STRAKES.—Fasten with 
copper boat nails and rooves. Leave edges 
alone. About half-inch lap. Some say paint 
joints first. Most use nothing. Drill e hole 
in a bit of bar iron and punch the rooves 
home. holding up heads outside with heavy 
hammer while riveting. When ribs are put iu 
rivet right through. Don’t use screws. 


[85.}—BACK-DRAUGHT IN ENGINE.— 
Surely this should be boiler, not engine? This 
is a mysterious job, and if the draught shakes 
the boiler enough to break the steam joints, it 
would be wise to give it a wide berth! To 
actually get at the cause the plant would have 
to be inspected, as it is impossible to get at the 
data from the details you give. It is evident 
that the flues and chimney, at certain periods 
form a kind of organ pipe; the column of air 
being set in vibration in the chimney would 
cause the puffing back at the flue doors, as the 
draught would surge backwards and forwards 
owing to the vibration. Look at the damper 
door. I once knew of a case where the door was 
loose in the elides, and. when partly open, 
vibrated rapidly, causing similar trouble to what 
you have, but not so severe. It may not be 
this in your case, but simply due to the particu- 
lar construction of your flues, etc. When 1t starts 
again, open and close the damper and see if the 
noise stops. 6D faries. (By altering the rate of 
air flow it may stop the noise. The damper 16 
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probably the key, as this acts as the gate, lan- 
-guid, node, or whatever the organ-pipe people 


call it, and the chimney is the pipe. 4 
avid J. Smith. 
[86.}—PRESSING. LADLES AND 


SHOVELS.—Presses are made and in use for 
pressing metal into almost ‘any shape desired, 
but they could hardly be called simple to make. 
For shovel or ladle work the old formers would. 
probably do your job. These were simply made 
of cast-iron, the lower mould being a g 
heavy block, cast with a hollow of the correct 
shape. The upper mould was also cast to shape 
-and hinged on the lower and fitted with a long 
handle to apply the pressure. The sheets, pre- 
viously cut to shape, were placed white-hot on 
the lower mould and ‘the upper one pressed 
down, forming the article at a single operation. 
The quill for the handle of the shove) was bent 
round a former in a second ‘heat. 
l David J. Smith. 


— SWAGING BOLTS AND SET 
WS.—See reply a week or so ago on bolt- 
maker’s oliver. If' you want to make these 
by hand, you can get spring tools with the 
moulds for the heads formed in them, and use 
them on the anvil. Use rod the size of heads. 
Fuller down the bolts to size, then form up tho 
heads in the spring tool. This consists of two 
half dies held by a long epring the shape of a 
hairpin, The work is placed very hot between 
‘them, the top die pinched down by hand, pres- 
sure on the spring, and one or two blows on 
the top die finishes the heads to size. 

‘David J. Smith. 


[90.}—-CONSTANT DELIVERY OF COM- 
PRESSED AIR.—Your query is not clear, Do 
you mean that you want to blow compressed 
air at 50 lb. pressure to waste continuously from 
a 1}-in. bore pipe? To ensure a steady delivery 
a receiver would be necessary. The size of this 
‘would depend on the pump or compressor used. 
A single cylinder would require a large receiver. 
A three-cylinder compressor would only require 
a small receiver, simply enough to steady the 
flow, as you evidently do not require any 


[88. 
Sc 


‘storage. The power will vary with the type of. 


compressor employed, but you would require 
approximately 30 h.p. to do the work, 
David J. Smith. 


[92.}-WHITE STEAMER.—If these nuts 
have ‘been put on without any graphite, it will 
be a touch job to shift them. Beng a strip of 
asbestos millboard to go half round the nuts 
and wire in place. Then blow the nuts a bright 
red heat with a powerful blow-lamp. While hot 
try to undo them, but use no great force or 
you will smash something. unsuccessful, 
before they get quite cold paint freely with 
thick oil and allow to soak in. Then, when cold, 
hold a heavy hammer or weight against one 
side of nut and hammer the opposite side 
smartly. Do this with several faces, all you can 
get at, in fact, then unscrew. Don’t hit the nuts 
without the weight at back of them or vou will 
break the thermostat casting. When replacing, 
use plenty of graphite, rub it well into threads 
and the nuts will come off freely next time. 

David J. Smith. 


——__—_>3ee-<_____ 
QUERIES. 


ope 


| [94. J--MODERN CESSPOOLS.—I shall be 
very gled of any information on the subject 
of modern cesspools, especially as to whether 
there is any danger to health. danger of sewer 
gas, likelihood of smells, precautions to be 
adopted, etc, Also, I take it, the function 
of a cesspool is not only to be just a con- 


tainer, but that soluble phe: be is intended to 


be absorbed and. deodorised y the earth. If 
this so, does the earth round about tend 
to become. saturated and thereby cease to func- 
tion in course of time? J have in mind cess- 
pools of a modern type, such as are anranged 
to drain modern houses, each house having its 
own cesspool.—Jaybird. 


[ 95.J-GRAVEL PIT.—Is there any book or 
treatise giving information how to obtain and 
work economically and to the best advantage 
a gravel pit? What is a fair price to buy or 
rent same ?—Grave). 


[96.]}—WOOD TUBE FOR 8}-IN. MIRROR. 
—Will someone skilled in the construction of 
reflecting’ telescopes say ‘what is the least inside 
diameter I can make a closed circular wood 
tube for an 84-in. mirror? Also for an open- 
work tube. Is there a iimit for least. diameter 
of tube for any given diameter of mirror?— 


John Donaldson. 


[97.)—-CHEMIOALS.—What. two chemicals 
will give this experiment:—Into a bottle of 


a 
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clear water a little of No. 1 chemicat is dropped 
which makes the water black or a very dirty 
colour, then a little of No. 2 chemical is 
dropped into same, which causes the whole to 
return to water white? What are the names of 
these two chemicals ?---E. S. R. 

{98.] — INCANDESCENT PARAFFIN 
[.AMP.—I am making an incandescent paraffin 
lamp such as Col. D. J. Smith described in 
“ E.M.” about ten years ago. I have a reser- 
voir made tested to 40 lbs., but I wish to make 
it for one mantle only. What alterations, if 


‘any, in the rest of its construction would you 


recommend to be made? Would the hole in 
nipple require to be smaller? If so, what size? 


129 ED OAK DRESSER.—I have an old 
oak dresser which was slightly damaged by fire. 
About twelve years ago it'was put in the hands 
of a cabinet-maker to be restored. He put in 


new boards, and returned it a fine dark brown 


colour and lightly ponsiied since which it has 
been more or less kept bright by the applica- 
tion of furniture cream and rubbing. 
the war I noticed it beginning to fade in colour, 
and now it is almost the colour of new oak, 
and looks very poor. Labour is too expensive, 


I should be glad of instructions how to 


rich antique 


proceed myself to restore the 
The surface of 


brown colour it used to have. 


the wood is well filled up with wax, and it 


would be necessary to get quite rid of this 
before any stain would ‘‘ bite.’ —A. Innes. 


[100.}-MICRO. OBJECTIVE.—The cement 


between the front pair of lenses of a $-1n. 
objective has given way. If I could remove 
from the brass mount I could re-cement. Will 
any microscopic worker tell me how to do this 
without damaging the lenses or. cutting the 
mount ?—C. H. | 


(101.}+-SPLITTING PARAFFIN WAX.—Is 


there any way of splitting parafin wax, 
7 by 3 by 1-16, out of the solid block? If not, 
how can I, if possible, make some sheets of wax 
or obtain some?—W. B. Lowman, 34, Albany 
Road, Camberwell, S.E. c7 


[102.} STOPPING A MOTOR-CAR.—Would 
the force of thrust of an aeroplane or similar air- 


propeller be useful in helping, along with a 


hand-brake, to stop a motor-car? When hand- 


brake stops wheels too quickly the tires scrape 


along the road. The cause of this, I think, is 
due to momentum of the body of the car. If 
velocity of body- of car could be destroyed 
(helped by reaction of propeller) at the same 
rate as velocity of a point on circumference of 


tire, there would be no scraping of tire over 


surface of road. The propeller could be clutched 
to engine, after engine had been disengaged 
from rear axle. The idea is to use propeller to 
drive or tend to drive car backwards. 
peller could be fixed at rear of car.—E. Wigley. 

[103.+-GEARING.—I have recently had 
opportunities of viewing designs of various small 
instruments, whose motive powers are very 
small, and I have been struck with the variety 
of designs of reduction gearing proposed to pro- 
duce similar results. Amongst these designs I 
notice worm gearing, helical gearing, spur and 
bevel gears for obtaining gear reductions. I 
realise that the efficiency of worm gears is 
affected considerably by the angle of thread 
adopted, but it seems that there should be 


general rules to guide one to decide what type 


of gearing would give the best result to obtain 
high efficiency and minimum backlash when 
reversal of direction takes place. In the class 
of instrument considered these two points are 
very important. . The motive power is small, 
and I should be pleased if any reader can give 
me a reference to works that will assist me, or 
perhaps he would give a statement indicating in 
a general manner the reduction ratios of gear- 
ing for which each type is best suited, the effi- 
ciency obtainable, and the approximate amount 
of backlash anticipated for machine-cut gears, In 
this connection, would he also remark whether, 
in the case of compound gears, it is correct, in 
order to obtain the total error of an instrument 
caused by backlash, to add the individual per- 
centage errors of each pair of wheels? Tf so, it 
would appear that worm gears, owing to the 
possibility of larger reduction ratios, might give 
smaller percentage errors than a train of spur 
ees having the same total reduction ratio.— 


[104.--THICKNESS OF DISC OF GLASS.— 
Can any reader give me a formula that will 
enable me to calculate the thickness of a flat disc 
of glass for use in connection with an instrument 
that will be subjected to fluid pressure? The 
glass would have a rubber packing around its 
edge. How would the formula be modified if 
the glass be “ domed ” shape instead of flat? 
What are the ultimate tensile and sheer 
strengths, usual factors of safety, and value of 
Poisson’s ratio (1-6) for glass?—C_ B. 
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correspondent tell me exactly how low a. tele- 


efore 


to 5-16 diameter at 


cordant overtones that produce an unpleasant 


“ Diapason ’’ or others say if this is 
and which of the overtones are destroyed, end 
why ?—H. T. 


| wanting to make a spark arrester for a 12 h.v. 


The pro-: 


‘A. C.—The best information-on wireless will be 


Marcu 10, 1922. 


{105.--MAGNITUDE OF STAR.—Can any 


scope of 8-in. aperture and 12-ft. focal length 
will show the magnitude of a star? And also, 
what is the proper meaning of ‘‘comes”’ and 
“ albedo ’? ?—K. Strang-Rollaud. 


{106.}-PRISMOIDAL FORMULA.—ff not | 
too long, will someone kindly give me the proof ` . 
of an formula, or tell me where I can find it? 


(107. —-TEMPERING STEEL CUTTERS.— 
Some little time since I saw mentioned by a Mr. 
Evans, I think, that he tempered steel cutters 
in hot water. Does he use boiling water, and 
do they require letting down after the first 
dipping, and does that kind of tempering do for 
eutters for cutting metal?—W. I. B. 


108. }—HUMIDIF YING PETROL VAPOUR. 
—I have read lately that it is advantageous to 
humidify petrol vapour previously to its intro- 
duction to the cylinders of petrol engines. Could 
anyone enlighten me as to what this advantage 
may be?—D. G. A: i 


[109.}-THE SUN AT SUNSET.—Could any 
reader give,me the reason for the magnification 
a oe un when near the horizon at sunset?— 

° . WL. 


[110.--NITROGEN FROM HYDROGEN.— 
I have been told that nitrogen has been made 
from hydrogen! This seems incredible, and I 
have not seen any mention of it anywhere. 
it a fact, and are any details forthcoming?— 
Analyst. i 


1111. —THE SOLAR ECLIPSE. 1927.—I 
would be pleased if any person could tell me 
through what part of England the line of 
totality of the 1927 eclipse will pass.—I. C. M. 

{l12.--STOPPED ORGAN PIPES.—Mac- 
rory, in his “ Temple Organ,” says that Father 
Smith, in his stopped diapason (8 ft.), fitted 
“ chimneys 2 in. diameter outside, at C sharp 
G, and of various 
from 4 in. to 2 in.” (p. 61, third 
This was no doubt done to remove gis- 


lengths ; 
edition), 
buzzing in ordinary stopped pipes. Can 
i is the case, 


Davis. . 
[113.}-SPARK ARRESTER.—Thanking Mr. 

David J. Smith and others for their very useful 

information, may I ask the following:—I am 


portable steam engine, burning wood and wood- 
sawdust. Any information regarding the 
interna) arrangement of baffles will greatly 
oblige.—Sparks. 


p © O 


ANSWERS TO CORRESPONDENTS. 
a ai E e 
The following are the initials, etc..’of letters to 
hand up to Tucgsday, 3 p.m, March 7, an@ un- 
acknowledged elsewhere :— 
T. H. H.—Maurice E. Parker—A. C.—Electron— 
J. Spencer Palmer—Puzzled. l 


J. J. S.—Y es. 

F. -GRANT.—Thanks; no. ` ; 

T. H. M.—Thanks; please send. 

R. De B.—We cannot make such searches. 


MANDAMUS.— Probably; but you will have to consult 
a solicitor. . 

Moss.—Dry it in hot sand first, and, if necessary, 
dye it afterwards. = 

A. .ASHLEY.—Best thanks; but we are unable to 
reproduce the sketch of sun-spot sent. 


JUNCTION.—Boil the wooden cell in poe _ pure 
paraffin wax, and_it will last for several years. 


J. S. N.—Sorry, but we really cannot extend our 
‘* Astronomical Notes” into an elementary guide 
to astronomy. i 

EL VINo.—Yes; unless, of course, your packing rings 
are of harder metal than brass cylinder. If so, 
they would cut it badly. 


VoOveO.—The word lumber is derived from Lombard. 
The lumber-room where the Lombard money- 
lenders stored their pledges. 


OILMAN.—Amber varnish or best pale copal would 
probably be best; but we rather doubt the result 
of your proposed combination; try it. 


SOLIHULL.—_Comments of the kind you quote seem to 
us ultra vires, but any_remonstrances should be 
addressed to the journal that printed them. 


CORROSION.—W ash well the inside of the cistern with 
two coats of Portland cement of the consistency 
‘of ijmewash, and let it get quite hard before 
using the cistern 


W. H. M.—The Thames Conservancy Board has 
jurisdiction from Cricklade, Wilts, to the landward 
limit of the Port of London, a point about 265 
yards below Teddington Lock. ` l 


found in our issues of January 10, 17, 24, 31, and 
February 7, 1918, by Mr. W. J. Shaw, which we 
cup. send you) post free for 1s. 8d 


x 


~ 
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W. T. B.—The “ Rocket” won the prize at Rain- 
hill on October 8, 1829. She ran over Mr. Hus- 
kisson on September 15, 1830. For further par- 
ticulars see p. 186 of our issue of October 24, 1884. 


G. T. K.—Certainly it would. But who is going to 
. make a chronograph to record such distances? A 
body falls, or its descent is uniformly accelerated 
so that its velocity increases 32} ft. per second. 


MESRA.— Yes; the mongoose is a champion killer. But 
it was found when introduced into Jamaica to 
clear the sugar plantations of nats, which it did, 
that its penchant for poultry was a worse pest 
than the rats. ; 

SPANMER.—The motion of the water is up and down; 
the progressive motion of the waves is apparent, 
not real. The action of the wind in a cornfleld 


is similar; the wave motion is distinct, but you 
know the ears are not carried forward. 


Cosyo.— lt is possible, but probably unlikely, that 
the Law Society, Chancery Lane, might give the 
information. The only other source we can sug- 
gest is one of the private inquiry offices, such as 
Stubbs, Ltd., 42, Gresham Street, London, E.C. 


F. D.—The best door lock is not much of a defence 
against Bill Sikes if the bolt shoots into a box 
staple. His ‘‘jemmy’’ will soon force that off. 
2. Keys should not be left in locks: the burglar 
grips the end of the key with a tool like a little 
pair of curling-tongs and easily turns the key. 


S. W. P\—Powdered French chalk is as useful a 
dusting powder as any, especially between the toes 
of people afflicted with soft corns. Boric acid, 
zine oxide, or fuller’s earth are others, either 
alone or combined with starch. Any good drug- 
gist will advise the most suitable according to 
circumstances. 


J. C. H.—The oppression which many feel on the 
approach of a thunderstorm is probably due to 
retarded radiation from the body. Some 
meteorologists have attempted to sum up 
weather changes by registering the changes in 
the surface temperature of their bodies. We gave 
a description of the instrument employed on p. 27 
of our issue of March 1; 1895. 


S. J. Pratt.—Certainly not. Colour is not an entity. 
Colour, ag we perceive it, is simply the effect 
which con ain rates of vibration set up on our 
optic nerves. When any body is vibrating at the 
rate of 468 millions of millions of times in a 
second, and the vibrations thus set up reach the 
eye, red is perceived; if at the rate of 535 millions 
of millions yellow is the result. 


AVONMAC.—Intaglio engraving was, we think, the 
older art. See Tamar’s demand of Judah of his 
signes Ting, and Pharaoh’s investiture of Joseph 
with his signet ring as Prime Minister of Egypt. 
Cameo cutting is of more recent origin. 2. The 
word cameo does not refer to the material on 
which the subject is carved in relief, but to the 
art itself. We do not know the origin of the 
word cameo. 


S. H. H.—The only particulars we had of the self. 
pe cornet were given on p. 267 of December 
ast. We do not know if it has been patented, 
or if any maans are provided of preventing the 
effects on the rolls of the accumulating moisture. 
A good many years ago an old contributor to 
“ Ours designed a self-playing cornet on quite 
different lines, but other things interfered, and 
‘he took nò further steps, we believe. 


TERMS OF SUBSCRIPTION. 


.PAYABLE IN ADVANCE. 


3s. 10d. for Three Months, 7s. 7d. for Six Months, 
and 15s. 2d. for Twelve Months, post: free to any 
part of the United Kingdom. For the United 
States, 17s., or $4 15c. gold; to France or Belgium, 
17s., or 23f. 80c.; to India, New Zealand, the Cape. 
the West Indies, Nova Scotia, Natal. or any part 
of the Australian Colonies, 17s. Monthly Parts can 
be sent at subscribers’ option. Mr. Edward Pennock, 
3609, Woodland Avenue, Philadelphia, P., U.8.A.. 
will receive subscriptions for the United States at 
S4 15c.. payable in advance, for direct transmission 
from this office. 


The subscription rates to Canada are:—Weekly 
numbers: 12 months, 17s., equal $4 1lic.; 6 months, 
Rs. 6d., equal $2 7c. Monthly Parts: 12 months, 
14s. 6d., equal $3 53e. Payable in advance. 


A Limited number of the following hound volumes 
are still in etock. price 7s., post free 8s. in the 


U.K.. or 8s. 4d. abroad:—Vols.. LX., LXVI.. 
LXXII., LXXIV.. LXXV.. LXXVI., LXXVII., 
LXXVIII., LXXX.. LXXXI., LXXXII.. 
LXXXIII.. LXXXIV., LXXXV. CII. CVILI. 
CVII., CVIII, CIX., CX.. CXI., CXII., and 
CXIII. 


All the other bound volumes are out of print. 
Subscribers would do well to order volumes as soon 
ns possible after the publication of each half-yearly 
volume in January and July. as only a limited 
number are bound up, and these scon run ‘out of 
print. Most of our issues can be had eingly 
through any bookseller or newsagent. or from the 
office, price 3d.. or post free 4d. Cloth cases for 
binding Tag ENGLISH MECHANIC, price 3s., post free 
R. 9d. 


ADVERTISEMENT RATES. 


For Exchange. For Sale. Wanted. 
Addresses. Situations. 


The Charge for Advertisements inserted under any oJ 
the above headings is Is. for the first 16 words, and 6d, for 
each succeeding eight words, which must be prepaid, 


For Exchange. 


Broadhurst, Clarkson and Co., Manufacturing 
Opticians, Exchange or Buy Anything Optical. The 
Firm with a Reputation.—63, Farringdon Rd., E.C.1. 

Clarkson’s, 338, High Holborn. Second-hand 


Optical Mart. Make, Buy, Sell, Exchange First-claes 
Optical Instruments. 


Witts, Opticians, 3. Buckingham Palace Road, 
S.W.1, Buy, Sell, and Exchange Optical Instru- 
ments. Repairs quickly executed. . 


For Sale. 


Reflecting Telescopes, Mirrors, Silvered by new 
method. More light and durability.—G. CaLver, 
Manse, Walpole, Halesworth. 


Baker’s January Second-hand List contains 
over 2,500 Optical, Scientific, and Photographic 
Instruments.—244, High Holborn, London. 


64-Page Book about Herbs and How to Use 
Them, 2d. Send for one.—TRIMNELL, The Herbalist, 
144, Richmond Road, Cardiff. 


Milling Attachments, with Vices for Lathes.— 
THE WHEELER MANUFACTURING Co., LTD., Trench Cross- 
ing, Wellington, Salop. 


Ionised Tablets cure rheumatism, neuritis, 
neuralgia, neurasthenia, gout, prevent glandular en- 
largements, induration of the arteries. 


Ionised Tablets increase functional activity, 
physical fitness, power of concentration, immunity 
from disease. 


Ionised Tablets are natural remedies free from 
secondary action, 3s. 6d., 63. 6d., 12s. 6d.—LABORA- 
TORY, 62, Newport Street, Bolton. 


Telescopes, equatorial adjustments, silvering, 
figuring mirrors, 2nd ed., cloth, 8vo., 5e. 6d.— 
BANKS, 62, Newport Street, Bolton. 

Microscopes, Accessories, and splendid 


SLIDES for Sale.—CLARKE AND PAGER, 23, Thavies Inn, 
Holborn Circus, E.C.1. 


Books! Technical, scientific, all subjects, 
1,000,000 ıı stock. Second-hand and new; lowest 
prices; approval. Catalogue 4u1 free.—Below. 


Books Bought. Best prices given.—FOYLes, 121- 
125, Charing Cross Road, London. 


Microscopes Objectives, Eyepieces, Magni- 
fiers, Dissecting Apparatus, all- Accessories, Tele- 
ecopes, Refractors and Reflectors, Diagonal Planes. 
everything Optical. Cash or easy payments. Low 
prices —HOWARD BROS., 58, Graham Road, Hackney, 
London, E.8. 


Armstrong Acoumulators.—Electrical speciali- 
ties. Genuine goods. Catalogue 6d. Saves pounds. 
ae tubbish at ARMSTRONGS, Manufacturers, Twick- 
enham. 


Mineral Specimens, 
kinds and prices. 
Address below. 


Geological Specimens, Rocks and Fossils, all 
prices.—RIcHARDS’ SHOW Roons, 48, Sydney Street, 
Fulham Road, London. 


Pree.—Pocket Rubber Stamp of your name and 
address; also particulars of moneymaking separe- 
time work.—Agency Dept., RicHrorp’s, Snow Hil, 
London 


Rupture.—Pallants famous appliances are the 
premier rupture supports of the world and the most 
successful ever designed. Supplied to and worn 
by Royalty and ‘hundreds of naval and military 
otficers. Established over 50 years. Illustrated pam- 
phiet free.—RUPTURE INSTITUTE, LTD., 3, Defoe Road, 
Tooting Broadway, London, S.W. 


100 Armatures for Disposal, from $-in. and up- 
wards, 80 and 100 volts; also a large quantity of 
motors of similar voltage—Apply to HUGHEs, 
BoOLcKoW, AND CoO., L7D., Battleship Wharf, Blyth. 


Opportunity.—If you are worn out, tired, or dis. 
couraged by working for others, become your own 
master. We teach you how. Enclose one stamp.— 
UNIVERSAL SERVICE COMPANY, Fechnological Experts, 
8, Defoe Road. Tooting Broadway, London. 


5,000 Manufacturing Recipes.—[Latest Money- 


British and Foreign, all 
Send stamp for free catalogue.— 


a aa n ana Tea Sel Sout 
Shields. 
_ HANDSOME OLOTH CASES 
FOR 
BINDING the VOLUMES 
: OF THE 


ENGLISH MECHANIC. 


Pricr 3s. Post Free. 3s. 6d. 


Effingham House, 1, Arundel St., Strand, W.C 2 


D. J. Smith and Co., Lta., 58, Compton Street, 
E.C., make all kinds of spare parts and carry out 
all classes of motor and engineering work repairs 


Telescopes.—¢}-in. Newtonian, complete with 
3 best standard eyepieces, 2 slow motions, Hooke’s 
joint-handle, achromatic starfinder, rack eyemount, 
and our very fine mirror and flat, price £27 1s. 
Monthly terms accepted.—IRVING. 


Telescopes.—3-in. best brass Refractors, complete 
with rack motion and 1 eyepiece. garden or table 
stand, price €7 10s. Standard F-yepieces, Stands, all 
sizes. Repairs, refiguring, resilvering. Thirty-three 
years’ experience. Don't pay shop prices.—IRVING, 
135, High Street, Teddington. 


12!.in. Equatorial Reflector, massive mounting, 
slow motion, 2-in. finder, eyepieces, diagonal, ete., 
guaranteed pass N.P.L. tests. £85. 


4i-in. Reflector, Ellison 


ful, portable, £10. Bargain. 


2-in. and 3-in.’ Cardboard Telescopes, finest ob- 
jectives, from £2 19s. 6d. Best value on, market. 
Descriptive price sheet and testimonials, 2d.—F. 
BURNERD, M.B.A.A., Dryburgh Works, Putney. 
London, S.W.15. 


Telescope Work.—Stands, equatorial heads, mir- 
rors, silvering, divided circles, sundials.—G. 
WHITTLE, Longmoor Lane, Liverpool. 5 

“English Mechanio ’ Vols., unbound, good con- 
dition, with indexes, LXII. to date, LXVII. to 
LXXIJI. missing, the lot 6d. each.—Address above. 


Microscopical Slides, highest quality, from 50) 
for £1 to 8s. 6d. each; 24-page list free —Below. 


Spider, mounted entire, 1s.: Eggs Stick Insect. 
Hu Gorgeous Diamond Beetle, 10d.; postage 8d.— 
ow. 


. Radium Slide, perpetually and brilliantly scin- 
tillating, wonderful and fascinating object, 2s. 9d. / 
—GRaY, 40, Grange Road, Lewes. 


Nicol Prisms, }-m. x }-in., perfect, 10s.: 23 x 
2} Astro. O.G.’s, perfect, corrected for astrophoto- 
graphy, 17s. 6d. each; 24-in. ditto, soiled, 15s. each: 
Spectroscope, with adjustable slit and wedge-holder.. 
26s.; Liquid Filter Tank, 4-in. x 4-im., 7s. 6d.; 
Ives Chromoscope, with slides, £10; Lantern Lime- 
Ight Jet, new, £1. Approval, cash.—30, Harold 
Road, Upper Norwood, S.E.19. 


mirrors, handy, power- 


6 Rackwork Astronomical Lantern Slides, 
solar system (8 racks), orbital motion (epicyclic 
gear), tides, phases, Venus apparent motion, day. 
night, c., splendid educational set, condi- 
tion, 85s.: also 8}-in. condenser covers, ¢-plate, 35s. 
—64, Roxborough Park, Harrow. 


Telescope Mirrors.—A gentleman writes :—- 
“ Your mirrors are magical.” Send your mirror 
and “flats” to me for more light, power, and de- 
finition by methods absolutely unknown elsewhere. 
Any sceptic convinced. Money refunded if I fail. 
‘Also resilvering. Dense and durable films polished 
on figuring lines.—SLADE, Hanham, Bristol. 


Por Sale, Cheap, quantity of Second-hand 2in. 
Shafting, Plummer Blocks, Split and Solid Pulleys. 
—-Particulars and prices upon recelpt of require- 
ments. Low Tension Single-cylinder Gas Engine 
Magneto, 15s.; 4-Cylinder Etsemann High-tension 
Magneto, £2: 50 Drums (5-gal.) Heavy Gas Engine 
Oil, 25s. each.—Apply, MECHANIC, 58, Compton 
Street, E.C.1. 


‘Wireless._-New lists now ready. Prices down. 
Send stamp for your copy to-day.—E.LectRicaL SUP- 
PLY STORES, 5, Skircoat Moor Road, King Cross. 
Halifax. 


Microscope Bargains.—1-12th Baker Oll-immer- 
sion Objective, £5 58.; 4, %».: 3-in., 15s.; Polari- 
scope, 36s.; Abbe Condenser and Fitting, 20s.; Iris 
extra, Ts.: Pair of Goerz Prism Binoculars, 8x. 
£4 5s.—Write for bargain list of Astronomical Tele- 


scopes.—MACKETT, Manufacturing Optician, Tun- 
hridge Wells. ; 
Unmounted Objects,—Wonderful 1s. 6d. sets. 
Botanical, entomological, zoological, crystals, 
alge, radiolaria. Lists.—SUGGETT, Williamson Lanc. 
Droylsden. 


Make Your Own Castings.—Furnace crucibles. 
tongs, moulding material, 45s. AN supplies. List 
etamp.—NAYLOR AND C0.. Metallurgists, 75, Simp- 
lson’s Road, Bromley, Kent. 


Incubator Capsules of the fincst laminated 
copper, corrugated, pegged. Approval. Price 2s. 6d. 
—WoopLEY, Turpin Green, Leyland. 

Magioal Secrets, together with an Automatic 
Changing and Vanishing Card. 1s.—AzepD, 36, Bel 
Street, Wolverhampton. : 


Tu Bnglish Mechanics.” 1875-1921 (unhound).— 
sAny offer mbove carnage accepted. —' B.” 13, 
Whatley Road, Cliften. Bristol. 


wW. Watson and Sons, Ltd.. offer :— 


Swift “ Research ” Microscope, rackwork 
coarse and Ariston fine adjustments, mechanical 
movements to stage. compound substage, in maho- 
gany case (no accessories), price £18 10s. 

Weekly Bargain :— 

Crouch 12-in. Oil-immersion Objective, in per- 
fect condition. price £4 15s. 

New and Second-hand Lists sent free on 
plication.—313, High Holborn, W.C.1. 

Agents Wanted.—Book containing 100 trade rr- 
cipes, homework, ete. Thousands sold at 1s. Sacri- 
fice 100 4s. 3d., carriage paid. Sample ls. (te. 
funded).—Letters only.  PURtISHER (Ref. 67). 59. 
Moreéambe street. Walworth, S.E.17, 
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Student’s Microscope, inclinable  stand,. 
rack coarse and ecrew fine focussing, drawtube, 
2 eyepieces, objectives 3-in. and }-in., complete, . 
in case, £7 5s. , 

G} x 2} Lizar’s Roll-film Pooket Camera, 
focussing, Bausch and Lomb R.R. lens, speed 
e and time, plate and double dark slides, 
. 47B. 6d. ' 

Tourist 3-draw Telescope, oxidised tubes, 
best quality achro., 1f-in. o.g., complete, caps 
and sling strap, £3 7s..6d., in new condition. 

Pr. Voigtlander. 10, 50 mm. o.g, Pris- 
‘MATIC BINOCULARS, eyepiece focussing, bending 
bar, complete, leather case, £14 17s. 6d. 

Koristka Microscope, jnclinable stand, rack 
coarse and micrometer screw fine focussing, sub- 
stage, Abbe and iris, with focussing adjustment, 
dust eco triple nosepiece, large revolving and 
centring stage, 3 oculars, objectives 3-in. and 

-in., complete, in case, £12 16s.; in fine condi- 
tion. 

}-pl. Folding Pocket Camera, focussing 
adjustment, leather bellows, rising front, Busch 
Detective aplanat, f/6, in automatic shutter 
.§ speeded 1 sec. to 1/100th and time, complete, 
‘BS. film-pack adapter, a bargain, 45s. 
3-draw Salex Telescope, morocco leather 
covered, enamelled tubes, i§-in. 0.g., complete, 
slings, £2 12s. 6d. 

Zeiss WMioroscope, Stand IV.a, inclinable 
horseshoe stand, rack coarse and micrometer 
screw fine focussing, rack and pinion and swing- 
out substage, with rack oblique movement, Abbe 
condenser and iris, double nosepiece, 2 eypieces, 
one micrometer, objectives #-in., }-in., and 
1/12-in. oi] immersion, and case, £29 10s.; a 
bargain. 

Postoard Folding Pocket Camera, double 
extension, rack rising front, reversible view- 
finder, extra rapid aplanat, f/8 lens, Ibso s ed 
shutter, 1 sec. to 1/100th and time, 3 slides, a 
bargain, £4 10s. ; 

Pr. 12x Aitohison Prism Binoculars, 
screw and eyepiece focussing, interocular adjust- 
ment, fitted with adjustable iris diaphragms, 
38 mm. o.g., complete with case, £6 19s. 6d. 


3-in. Cooke Box Sextant, silver arc and 
vernier, complete, with telescope, £4 10s. 


WIRES: “FILMS, 
FLEET, LONDON.” 


Zeiss Microscope, Stand VII., on horseshoe 
foot, slip tube coarse and micrometer screw 
fine pedea 2 eyepieces, objectives ?-in. and 
2-in., complete, mahogany case, £4 12s. 6d. 

i-pl. Stereoscopic Lizar’s Hand or Stand 
CAMERA, double extension, rising and falling 
front, pair Beck symmetrical A be lenses, Thorn- 
ton-Pickard time and inst. roller-blind shutter, 
with adjustable separating panel, 3 double slides 
£6 158.; a bargain. A \ 

Pr. Powerful 20-mile Range Field Glasses, 
screw focussing, 15s. 


-” 


GENUINE BARGAINS 
in Second-Hand Apparatus. 


STATE YOUR WANTS. 
We can supply at the 
RIGHT PRICE. 


4-draw Portable Telescope, leather-covered 
body, brass tubes, 2-in. o.g., in fine order, 
£3 15s. 

4 mm. Watson's Holos Micro, Objeotive, 
N.A. .95, for 250 mm. tube length, £5 12s. 6d. 


i-pl. Shews’ Focal-plane Delta Reflex, rack 
focussing, rising front, deep focussing hood, 
reversing back, self-capping focal-plane shutter, 
adjustable speeds from 1/15 sec. and 1/1,000th, 
fitted Watson’s Holostigmat lens, f/6.1, com- 
plete, 3 double slides, £8 10s.; a bargain. 


Lothian Stereoscope, adjustable centres and 
focussing, in good order 16s. i 


90-94, FLEET STREET, E.C.4. 


` oblique movement for centring iris, 


City Sale & Exchange 


Ross Portable 3-draw Telescope, very 
powerful, 2}-in. o0.g., leather-covered body, sun- 
enade, complete, in solid leather carrying case, 

6 58. 


Beck 1/12-in. Oil Imm., £5 7s. 6d.; }-in. 
Beck, £2 12s. 6d.; şin. Beck, .„ a8 neW; 
l-in. Beck, 40s.; Beck #-in., 20s.; Koristka 1/12-in. 
Oil Imm., N.A. 1.30, £5 173. 6d.; 1/1-in. 
Koristka, £3 7e. 6d.; }-in. Koristka, 608.3 §-in. 
Koristka, 21s. 


Triunial Lantern, by Hughes, solid mahog- 
any, brass rails, panelled doors, 4-in. condensers,. 
7-in. interchangeable cylinder lenses in massive 
brass rack mounte, suitable for any light, com- 


plete in iron-bound travelling case, £4 17s. 6d. 


Abney Level, by Watson, with telescopic 
tube, silvered arc with vernier, complete, in 
case, 298. 6d. 

Pr. 12x Goerz Trieder Prismatic 
BINOCULARS, central screw and eyepiece focussing, 


screw interocular adjustment, complete, leather 
case, £7 15s. 


41 x 6 oms. Goerz Vest-pocket Tenax 
CAMERA, focussing adjustment, speeded’ shutter 
to 1/100 sec. and time, Goerz {/6.8 anastigmat 
lens, iris, hooded foeyssing’ screen, 6 single book-' 
form slides, and 2 purses, £6 15s.; a bargain. 


Special Research Microscope, stand only, 
on heavy horseshoe foot, inclinable to any 
angle with clamp, rack coarse and side micro 
meter fine focussing adjustment, dust-proof 
quadruple nosepiece, revolving and centring 
stage, rack and swing substage, with rack 
Abbe œn- 
denser, N.Ap. 1.40, and iris, complete, in first- 
class case, £17 10s.; a bargain. 


45 mm. x 107 mm. Richards’ Stereo 
GLYPHOSCOPB AND STEREOSCOPE combined, best 
quality achro. lenses, complete, 6 slides and 
-case, 45s. . 


ipl. Thornton - Pickard Focal - plane 
AUTOMAN FOLDING HAND CAMERA, double exten- 
sion, focussing adjustment, rising front, adjust- 
able focal-plane shutter from 1/25th sec. to 
1/1,000th sec., R.R., f/8 lens, in speeded inst. 
shutter and time, 2 double-plate holders, £8; a 
bargain. 


*Phone, 
CITY 6981. 


1 in. 


DRUMMOND BROS., Ltd., Ryder H 


The DRUMMOND 3%Łin. centre Screwcutting and Boring 


Lathe is in every way the finest and most complete small 


Write :— 


Lathe. you can obtain. 


ill, near Guildford. 


1 in. 


2 


The Great Bear! The most well-known object 
of the skies. If you want to obtain the very finest 
results in astronomy, get one of our celebrated in- 
struments. 3-in. Standard, £6 10s.; 8-in., £10 10s.; 
s-in Starboy, £12 10s.; 3-in. Advanced Starboy, 
£23 10s.; 3-in. Premier, £27 10s. See special offer on 
front page. Great Telescopes Bear the name.— 
BROADHURST, CLARKSON AND CO., note address, 63, 
‘Farringdon Road, London, E.C.1. 

Our Standard Eyepieces, 16s. 6d, and 21s. The 
very best that money can buy. Approval willingly. 
Don’t buy a new eyepiece until you have tried one 
-of our standard.—BROADHURST CLARKSON AND Co., 
London, E.C.1. 

12-in. Declination Circle and Vernier, suitable 
for reflector, a bargain, 25s. Send at once.—BROAD- 
HURST, CLARKSON AND Co. 

Second-hand Objectives for Telescopes, 5-in. 
in cell, finest quality, £15; 44-in. single lens, in cell, 
36 in. f, 208. ; 83-in. aperture O.G., in cell, £6 6s.; 3-in. 
16-in. f. in cell, 30s.; 38-in., 40-in., 50s.—BROADHAURST, 
‘CLARKSON AND Co. 

Second-hand Telescope and Collimator (for 
spectroscope), with adjustable slit and comparison 
prism by Browning, £2 15s.—BROADRURST, CLARKSON 
AND Co. 

Second-hand Microscopes, Binoculars, Baro- 
meters, and all Optical Fittings—Write or call, 
BROADHURST, CLARKSON AND Co.. note the address, 
«3, Farringdon Road, London, E.C.1. 


‘“‘Dollond” 22-in. Telescope, on table stand, 2 
eyepieces, as new, £8 10s.—BROADHURST, CLARKSON 
AND CO., 63, Farringdon Road, E.C.1. 

“Browning ’’ 2}-in. Telescope, on trunnion stand 
(garden), 2 eyepieces, mahogany case, £8 15s. A 
bargain.—BROADHURST, CLARKSON AND Co. 

“Solomon ” 3-in. Telescope, on table stand, 2 
evepieces and case, £6 15s.; Ditto, £7 15s.—BROAD- 
HURST, CLARKSON AND Co. 

“B., C. and Co.” 3-in. Telescope (black body). 
on table stand, 2 eyepieces, rackwork focussing and 
case, £10.—BROADHURST, CLARKSON AND Co. 

“Wray” 31-in. Telescope, On trunnion garden 
stand, with steady rod, 3 eyepleces, finder, case, as 
new, €25.—Below. 

“lst Quality ” 4-in. Telescope, on trunnion gar- 
den stand, 3 eyepieces, dewcap. Case, as new, £45.— 
BROADHURST, CLARKSON AND Co. 


` Second-hand Micro. Objectives._t-in. Baker, 
20s.; l-in. Gregory, 15s.; 3-in. Browning, 30s.; 1-12th- 
in. O.I. Swift, £5; 1-12th-in. Watson, 1.30 N.A., 
£6; Zeiss 12 mm. Apoch., £7.—Below.. 


Mioroscopes.—Swift Student's Histological, 2-in. 
and 3-in., 1 eyepiece, £7 10s.; Collins’ Binocular Out- 
fit, with petrological attachment and numerous ac- 
cessories, £18 10s.—Below. 


Telescopes.—Dollond’s 3-in. Astronomical on 
table stand, 4 astro. and 1 comet eyepieces, etc., 
case, £12 10s.; Portable 3-draw Tourist Telescope, 
1} object glass, finished in black bronzo and leather- 


covered, as new, ore BROWNING, 87, Southamp- 


ton Street, Strand, W 


Second-hand Leitz Microscope. in good eondi- 
tion at very low price. Other makes at bargain 
prices. If you really want a microscope, write us 
your frequirements.—WiItts, Opticians, 3, Bucking- 
ham Palace Road, S.W.1. : 


Books for Sale. Prices inciude postage or oar- 
riage. “The Development of Birmingham,’ by Wil- 
liam Haywood, F.R.I.B.A.. first edition, 7s. 6d. ‘* The 
‘Presto’ Shift of Hours Worked Calculating Card,’’ 
1s. “Italian Sea Power,” by Archibald Hurd, 1s. 
” Aeroplane Construction,” by Sydney Gamme, 5s. 
“Inhabited House Duty and the Laws Thereon,”’ 
by W. E. Snelling, 103. “Zooms and Spina,” 
hy “ Rafbird,” 2s. 6d. “ The Origin of the Forme of 
the Earth and Planets,” in French, by M. Emile 
Belot, 10s. ‘* Spring Time Essays,” by Sir Francis 
Darwin, F.R S.. 6s. “Theo Law of Checkweizhing.” 
by J. H. Cockbura, 6s. ‘Factory Management 
Wastes,” by James F. Whiteford. ös. “The 
Housing Problem: Ite Growth, Legislation, 
Procedure,” Sy John J. Clark, 


and 
M.A., F.S.S., 16s 


“ Aviation,” by Benjamin M. Carmina, 66. *‘ Domes. : 


tic Architecture in Australia,” with 47 plates, 10s. 
“ Electrical and Other Engineering Contracts.” by 
W .S. Kennedy, LL.B.. Barrister-at-Law. 5s. ‘‘ Metals 
in Aircraft Construction.” by Wilfred Hanby, 3s. 
“ Man and His Buildings,” by T. S. Atlee, A.R.I.B.A., 
a plea for the revival of the Guild spirit of the 
past, 3s. 6d. “ Victoria History of the Counties of 
England: Parts 1 and 3, Herts,” 10s. “ Air Screws 
in Theory and Experiment,” by A. Fage, £1. 
“ British Standard Forms of Notched Bar Test 
Pieces,” 18. "“ Model Aeroplaning,” by Vi E. 


‘air Treatment,’ 295 pp., 39. 


Johnson, 10s. ' The Science of Ventilation and. e. 

“ Asphalte and 
Substances,” by Herbert Abraham, 103. “ Examples 
of Ancient Scottish Architecture,” 18 large plates ot 
&cottish towers, etc., with full descriptions, Parts l 
to 4, with 72 platee, £1. “Chromium Ores, by 
W. G. Rumbold, 2s. 6d. ‘‘ The Mechanical Principles 
of the Aeroplane,” by S. Brodetsky, 119 illustrations, 
16s. ‘* Hyper-Acoustics,” by J. M. Dunk, 8s, “ Stella 
Maitland; or, Love and the Stare,” by Mrs. H. 
Periam Hawkins, 68. “The Age of Power,” by J. 
Riley, 38. “ A History of French Architecture from- 
1661 to 1674," by Sir Reginald Blomfield, R.A. 2 
vols., 200 plates, £3 8. “ Aluminium and its 
Alloys,” by Lieut.-Col. C. Grard, 10s. “Tho Hygiene 
of Town Planning and Vegetation,” 2s. Vol. II. of 
“ Practical Electricity,” by Prof. Ayrton. F.R.S., 
over 300 illustrations, 10s. “ Heredity in the Light 
of Recent Research,” by the late L. Doncaster, 
D.Sc., F.R.S., 8s. “Farm Buildings and Building 
Construction in South Africa,” Second Edition, by 
W. S. H. Clegharne, 15s. 350 pp. and over 2 
illustrations.—STRAND NEWSPAPER CO., 1, Arundel 
Street, Strand, W.C.2. 


“Hours and Wages Caloulator” at Farthing 
Rates, from 2d. to 11łd. per Hour, 1s. “ Smoke 
Abatement,” by H. Hamilton, 4s. “ The King’s Fist 
ing,” done into verse, by Charles Mercier, 1s. “ The 
Vandalisms of Peace,” 1s. “New Methods of Ad: 
justing International Disputes of the Future,” bY 
Sir Thomas Barclay, 88. ‘‘ The Craft of the Caduceus. 
or Ohasing the Aspirate,” 5s. “The Woman’s 


: Pollock, 80s. 
Engine Design,” by H. F. P. Purday, 

14s. “ Commercial 
tions,” 28. ‘The First Report of the 
tution of Civil Engineers on the Deteriora. 
tion of Structures in Sea Water,” 301 pp., "H 
many illustrations, £1. “Tungsten Ores,” by B. i 
Rastall, 25. ‘* Technique et Pratique de la Magne. 
a Haute Tension,” by MM. A. Courcyrim ano 
Dubedat, 26. “ La Mort et son Mystère,” 
Flammarion, 6s. ‘‘ The Blind and Their 
the United States,’”’.by Harry Best, Ph.D.. 
10s./ “ University.College Calendar,” 1920-1921, 


—" 
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- A TWO-MANUAL PIANO WITH 
- ORGAN PEDALS.—III. 


4 ; 

Having completed the jack and sticker 
movement in the piano and adjusted the 
same, we are now free to turn our atten- 
tion to the pedal attachment itself. 

- Broadly speaking, the organ pedal 
board has been made in four different 
atterns :— 

(1) Straight and flat, in which the 
pedals are all parallel to each other 
throughout their length, and lie in the 

. same horizontal plane. 
(2) Radiating and flat, in which the 
. pedals‘ are still in the same horizontal 
plane, but radiate outwardly, fanwise. 

(3) Straight and concave, where the 
pedals lie parallel to one another; not, 

' however, in a plane parallel with the 


Fig. // 


ground, but in an arc, concave to any 

_ point above. | 
(4) Radiating and concave, which 
combines the radiation of (2) with the 

concavity of (3). 

For the present purpose type (3) will 
probably be found the most convenient. 

(1) is out of the question, as the ex- 
tremities of the board are almost out of 
reach of the feet unless the player has 
fairly long legs. 

(2) is only sħghtly in advance of this; 
moreover, the space required by a radia- 
‘ting board is frequently too great for 
easy work in attaching to a pianoforte, 
while (4), though now almost universal 
im modern organs, is ruled out of our 
scheme by the objection just mentioned 
with regard to (2). We shall, therefore, 
decide on tpye (3): straight and radia- 
ting. 

It is not proposed here to give instruc- 


itself, since few will care to undertake a 
job so laborious and yet requiring expert 
workmanship, when a good ‘second-hand 
set can be easily obtained, and which will 
almost certainly be cheaper than the cost 
of making. 


As before suggested, this type of board 
is more or less a back number with organ 
builders now, and it is probable that not 
much difficulty would be experienced in 
picking up a set second-hand. 

For the present purpose, we shall there- 
fore assume that we are already in pos- 
session of the pedal board, and that it 
merely remains to equip it with the neces- 
sary mechanism for attachment to the 
piano. 7 

It may be mentioned here that the 


ordinary cottage piano provides {a very” 


insufficient amount of knee room in re- 


spect to its pedals, and we shall conse- 


quently avail ourselves of every inch ob- 
tainable. Now, according to present 


standards, the centre sharps of organ 


pedals are 7in. in length; and by reduc- 


ing this to 5in. we are able to gain 


another two inches of front space, and 
so bring the whole more nearly into con- 
formity with present-day pedal design. 
We may therefore begin by cutting all 


the sharps to this extent, making the re- 


duction, of course, from the far end. It 
will be seen on referring back to Fig. 1 
that immediately in front of the far end 
of the sharps we place a “fence,” which 
serves the double purpose of hiding from 
view the mechanism of the attachment, 
also of acting as a stop or register for the 
pedal board, ensuring its taking up a cor- 
rect position relative to the piano each 
time if is replaced after removal. 

Having then secured this fence in posi- 
tion, and thus brought the fronts of the 
sharps as far forward as is possible, we 
shall now proceed to arrange matters so 
that the tops of the natural pedal-keys 
come about 3 in. below the level of th 


-base of the piano. 
tions for making the actual pedal board | 


This may be effected in either of two 
ways; the height of the piano may be ad- 
justed by altering that of the temporary 
pedestals on which it is supported ; or, if 
the pedals be already too high in respect 
to the piano, the depth of the pedal frame 
may be reduced from beneath. Anent 


this latter, if the existing frame be a deep 
one it should be cut away so as not to re- 
quire the piano to be raised unduly high. 
The bottom of the frame need only be 
24 in. below the bottom of the lowest 
pedals when in their normal position. 
Next, the pedals themselves may all be 
cut off at the front immediately on pass- 
ing through the “comb,” i.e., the divided 
rail, whose function it is te ensure the 
correct spacing of the pedals and regulate 
their vertical movement. No protrusion 
beyond this comb is required for our pur- 
pose. Furthermore,’ it will probably be 
necessary to cut away all the woodwork on 
top and beneath, unless indeed this be 
already at a convenient height to form 
the front staging on which to mount the 
row of levers for the 8 ft. notes. In any 
case, this staging must be straight, and 


a Fig. IL. 


O AOON 
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Fig. 15 


not conforming to the radiation of the 
pedal-board itself. A glance at Fig. 10 
will show what is required. It will here 
be noticed that this staging projects some 
inches beyond the frame on the left-hand 
side, i.e., the base end. This is to accom- 
modate the 16 ft. levers, as will be 
apparent on referring back to Fig. 2. 
Exactly how far this projection should ex- 
tend will depend on the placing of the 
pedal-board relative to the piano. 

The usual practice now is to dispose the 
pedals in such a way that a plumb line 
dropped from the middle C of the piano 
falls on the middle C of the pedals: that 
is, assuming that the pedal-board is of 
the 30-note compass, CCC to F. If, how- 
ever, it has 32 notes, CCC to G, we shall 
drop the plumb line from D on the piano 
to touch D on the pedals. This will have 
the effect of shifting the pedal-board 
about 24 in. to the left, thus bringing the 
upper notes within easier reach of the 
feet. 

Taking it for granted in the present in- 
stance that ours is a 30-note pedal-board, 
and that the C under C standard has been 
adopted,»we shall find that the lowest C 
onthe pedál (tàkës á position almost ver- 
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These are to take the crank wires, which] connected with the pedals may be of the 
must next receive our attention. same dimensions as the board below in 
The material is-No. 10 S.W.G. tinned | which the wires are sunk. That at the 
iron wire. This is just over 4 in. dia., or | forward end, however, must extend some 
.126 in. Here again we may mention 2 in. beyond. It will then form a base on 
that it is important that the wire be| Which the cranks carrying the thrust pins 
bought ready straightened, since the |¢4n bed when the depressed pedal returns 
straightening process has the effect of|to its normal position. ‘The cover boards — 
hardening the wire also. If the wire be | Should not be more than 3 in, in thick- . 


tically under F on the piano. We are thus 
enabled to decide how far it is mecessary 
to carry the staging toward the left. It will 
probably be found that 44 in. beyond the 
pedal frame is sufficient. The projection 
is seen perhaps more cleanly in Fig. 11, in 
which the frame is shown reversed. Here 
it will be noticed that the depth is 
greater than that of the rest of the frame 


by 2 im. This is to accommodate the 
16-ft, crank wires, as will appear here- 
after. Figs. 10 and 11 also show the re- 
cess which provides for the overhang of the: 
boxwood levers. The position and extent 
of this, again, will also be dependent on 
other factors, namely, the way in which 
the jacks under the piano have been 


arranged. 


If, for example, it has been found more 
convenient to adopt the method ex- 
plained in relation to Fig. 8b, it will 
then be necessary to arrange the staging 
for the levers as Fig. 2b. The jacks will, 
further, indicate the height at which the 
staging is required, remembering that we 
shall have to allow 4 in. for that of the 


levers themselves. 


The width we are to give the staging 
can be measured by taking the distance 
from the front of the piano to the sticker 


hole in the jack. The required width 


should be 4 in. less than this. The recess 


may be made about Lin. deep. 


“We may now make and mount the 
levers (Fig. 12). These are slips of box- 


wood 1-16 in. in thickness by 7-16 in. 


wide, and having a length equal to that 
of the staging. They will, therefore, over- 
hang the recess by lin. The Ieather- 


covered hoppers on the ends are semi- 


circles of $in. diameter. The whole set 
of hoppers may all be made in one opera- 


tion as follows:—A length of jin. dia. 


curtain rod is planed down to half its 


diameter. Its section will then be a 


semi-circle, which may be cut Mto the 
7-16 in. widths required. Each is then 
covered with leather and glued on to the 
end of one of the boxwood slips. A hole is 
then bored through the' wood jin. behind 
the hopper. This is to take the thrust 
wire, which is of No. 14 S.W.G. tinned 
iron wire, similar to that used in mak- 
ing the stickers. The hole must admit 
the wire quite easily, as there will be a 
slight amount of angular play required 


when the lever rises. 


It will be well now to make the thrust 


wires (Fig. 13), leaving them fully long, 


however, for the present, and delaying 
the screw thread for the leather buttons 
till afterwards, when we shall be in a 
better position to gauge their exact 
length. The lower end of the wire 
is bent so as to encircle a 4in. length 
of thin brass tube, the bore of which is 


bought in the coil and straightened by 
hand it will be soft and useless, even 
though it be made perfectly true. 

The shape of a crank wire is shown at 
a (Fig. 10): Obviously the length will 
vary in accordance with the angle it 
makes from pedal to lever. The end ele- 
vation at a gives the setting of the two 
cranks with respect to each other. 

Each crank wire-as it is made is now 
placed across the: two strips-on the board 
a (Fig. 11) in such a manner that the 
large: crank at the forward end is lying 
exactly in the same horizontal plane as 
the board, and the middle point of its 
crank pin exactly over the hole in the 
lever it is destined to operate. This 
latter requirement can be tested by slip- 
ping on one of the thrust wires, the end 
of which passes through the hole behind 
the hopper. 

Having adjusted the other end of the 
crank. pin over the corresponding pedal, 
its course is marked out with a pencil on 
each ‘of the strips over whicli it passes. 
Grooves are now cut in accordance with 
these pencil lines with a tenon saw, which 
done, the wire should turn sweetly and 
truly in its bed. Fig. 15 shows the strips 
after all these grooves have been cut. 
Great care must be taken in the placing 
of these: crank wires, especially a+ the 
end nearest the. boxwood levers, as the 


packing is somewhat close. On_ this- 


account it may be found necessary to open 
the crank, making it slightly greater than 
aright angle, This should, however, only 
be done to the smallest possible extent 
consistent with easy movement. Be it 
observed that if the-crank angle is altered 
the crank pin must be altered likewise 
so that it still’ remains true to the long 
shaft, and is always in alignment with 
the axis of its rotation. 


The pedals end of the crank wire may 


now be dealt with. A very simple junc- 


tion will suffice here. A small boxwood 


link af the shape shown at b (Fig. 16) 


connects the crank pin with a wire dress 
hook screwed into the underneath part of 
the pedal. The angular movement of the 


pedal in its downward journey is v 
slight, and it will be found that there is 
no tendency of this link to ride off. When, 


` 


owever, the pedal is in its normal posi- 


tion the link must not be hard inst 
the shoulder of the crank. asg SD the 


ness, and should, of course, not be 
grooved. They must be firmly screwed 
down to the grooved boards, as they will 
have to resist the pressure of the pedals. 

The attachment is now complete so far 
as the 8-ft. register is concerned. It may 
now be placed in its position relative to 
the piano, and tested thoroughly. In our 
next article we shall describe the 16 ft. 
side, and the drawstop mechanism 
whereby it is brought into play: after 
which we shall consider the addition of 
the second manual. 


(To be continued.) 
— 0 T 
PLANETARY MOTIONS AND THE 
EINSTEIN THEORIES.* 


A POSSIBLE ALTERNATIVE TO THE RELA- 
TIVITY DOCTRINES. 


By Prof. Caartes Laxe Poor, Columbia 
University. 

‘The entire Einstein. theory of the 
universe is based upon two or three pure 
assumptions as to the fundamental con- 
stitution of Nature. These are so broad 
and general in character that they can- 
not be directly tested. But, if they are 
provisionally accepted as true, it is 
possible to build upon them a complete 
and logical theory of the universe and of 
the laws governing the motions of all tHe 
bodies therein. This Einstein has done 
with’ great technical skill, with results 
that are remarkable and, to say the least, 
very startling to our preconceived ideas 
of space and time. It is through these 
results, through the logical deductions. 
and formulas derived from his postu- 
lates, that the hypotheses themselves can 
be tested. . 

In order, however, to establish the 
Einstein theories it will not be sufficient 
to show that the facts of Nature can be- 
explained by the Einstein formulas; it 
must be conclusively shown that no other 
hypothesis will equally well explain the 
observed phenomena. In the words of 
the mathematician, it is essential for 
the followers of Einstein to show that his 
hypotheses and formulas are necessary 
and sufficient. l 

For many years the Newtonian law as 
applied by mathematicians has failed to 
account accurately for the motions of 
Mercury, and this failure has been made 


the basis of many attacks upon the New- `’ 
tonian law, of which Einstein’s is merely 
the latest and best executed. The orbit, 
or path. of any planet, such as Mercury, 
about the Sun is an immense oval. or 
ellipse, one diameter of which is longer 
than the others. This diameter is known 
as the axis of the orbit. Now, if Mer- 
cury were the sole planet in the system, 
then, under the Newtonian law, this axis 
would remain fixed in direction; but, 
under the Einstein law, it would rotate 
slowly at the rate of 43” of arc per cen- 
tury. Under such conditions a clear-cut 
issue would be presented, and observa- 
tions could at once decide between the two 
theories. 

A STRIKING AGREEMENT OF FIGURES. 

Mercury,’ however, is not the only 
planet, and the action of the Earth and 
* We are indebted to a correspondent who has 


drawn-our attention to this, and also to the Optician 
and Scientific Instrument Maker, in whioh it appeared. 


a oe 


such that it will take No. 14 S.W.G. wire! pedal de it apr E 
a nice easy fit. This will mean the bore along e N aa s slightly Fhe 
is Just over Zin. dia. When the tube is| ment is allowed for bv the drselo ia 
in position and exactly at right angles| which may be screwed in or t of the 
om the dey is soldered thereto. The} pedal. E SARV SE ene 
thrust wires, having been taken thus far,} In adiusting on eee 
may be laid aside for the present, while | to piee a a A fracas h 
we proceed with the pedal frame ‘ work} position the cranks at the forward pi ma 
and: crank wire movement. the board are all lying flush with the 
The pedal board is turned upside down, | plane of the board itself. or the resulting 
as in Fig.11, and a }-in. board firmly] action may be irregular. 
fixed beneath the forward end of the} The thrust wires may now be cut to size 
pedals. This is marked a in Fig. 11. It]and screwed to receive their buttons. 
is also seen in Figs. 2 and 3. At the for-| These leather buttons are of the type 
ward end it comes to within 2in. of the] used by organ builders, and may be ob- 
level of the staging. The total width| tained therefrom. he thrust wire. when 
should be such that it terminates 13in. | cut to the required length, is threaded for 
behind the fence. The board is fixed in] about 3 in. with a serew plate. The 
such a position that its surface is $in.| button can then be screwed on as far as 
below the upper surface of the sides of| necessary. 
the inverted pedal frame. It now remains only to put on the 
On each end of this board we now]boards covering those through which the 
serew a strip, Sin. wide by Sin. thick.!crank wires pass. That covering the end 


- in extremely close accord with the rate of 


' striking as these. figures are, the con- 


- 


. like that of the Earth. It consists. in the 
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the other planets upon it causes a 
similar and a much larger rotation of 
the axis, the exact amount of which can 
be found only after long and complicatéd 
eomputations. These calculations give 
537" per century, and, if the Newtonian 
law be exact and the computations cor- 
rect in every particular, the axis of Mer- 
eury’s orbit should rotate by this amount. 
Direct measureménts upon the positions 
of the planet in the heavens, however, 
show this rotation to be 579”, or an 
excess of 42” over the amount yet 
accounted for by the Newtonian law, and 


zodiacal light is recognised as mainly 

sunlight reflected from such minute bodies, 

each too small to be seen separately, but, 

as a group or mass, reflecting enough light 

x show as a faint glow against the dark 
cy. 


ARSUMENIS TO THE CONTRARY. 


While matter is thus known to exist in 
the vicinity of the Sun and the inner 
planets, its effect upon the motions of 
these planets cannot be absolutely calcu- 


It is clear that the figure 537” per cen- 
tury does not accurately represent the 
motion of Mercury’s perihelion under the 
Newtonian law; but, in the present state 
of our knowledge of the solar envelope, it 
is impossible to correct definitely this 
figure and to state what the final value 
should be. 

Further, the discordance in the motion 
of Mercury is only one out of eight or 
ten similar discrepancies in the motions of 
the planets. Einstein and his followers 
have stressed the supposed explanation, 
under his theories, of the motion of Mer- 
cury, but have glossed over the necessity 
of finding an explanation for the remain- 
ing discrepancies. Now the theories and 
formulas of Einstein account partially 
for one or two of these other difficulties, 
completely fail to account in the slightest 
way for others, and finally greatly increase 


motion predicted by the Einstein for- 
mulas. | 

At first sight this striking agreement 
of figures appears to confirm the Einstein 
theories in a brilliant manner. But, 


firmation is not complete, for it is pos- 
sible to explain the motion of Mercury 
in full accord with the Newtonian law 
and in accordance with accepted scientific 
facts. o 

The whole matter depends upon the 
caluulations through which the figure 
537” was found. Now it is well known 
to every mathematical astronomer that 
these calculations are not complete, that 
they do not take fully and completely 
into account all of the bodies of the solar 
In the theories and formulas 


Neither the Sun nor any one of the planets. 
is a perfect sphere. The Polar axis of the 
Earth is considerably shorter than the 
Equatorial; a glance through any tele- 
scope shows Jupiter to be decidedly ellip- 
tical. The sunspots, which can be seen 
with an- ordinary small telescope, show 
that the Sun is not of a uniform shape and 
density. Exact measurements of the 
‘shape of the Sun are extremely difficult to 
make, yet every series of measures here- 
fore made show distinct departure from 
a true spherical form. 

Passing outwards from the Sun itself 
one finds the corona. At times of eclipse 
this halo, or brilliant crown about the 
Sun. can be seen by the unaided eye. It 
has been sketched many times ; it has been 
photographed times without number. Its 
presence proves the Sun to be surrounded 
by an envelope of matter of irregular 
shape and of vast size. This envelope is 
in general lens-shaped, and it extends far 
out beyond the orbit of the Earth. 

The exact size, shape, and constitution 
of this envelope is not known ; its density 
is extremely small, and the total amount 
of matter contained in it cannot be very 
large. It is known, however, that it is 
not a true gaseous atmosphere of the Sun 


fact, in the case of this planet, the 
Einstein formulas would give the orbital 
rotation in the opposite direction to that 
which is required to fit the observations. 

According to Newcomb the secular 
motions of the elements of the four inner 
planets, as observed and as computed, are 
as given in Table I. The column of 
differences contains the unexplained por- 
tions of the motions of the planets. That 
is, in one century the perihelion of Mer- 
cury moves 41,6” of arc more than can be 
accounted for, while that of Venus does 
not move quite so swiftly as the computa- 
‘tions would lead one to expect. These 
unexplained portions of the motions are 
the so-called `“ discordances’’ or “dis- 
crepancies.’’ That of the perihelion of 
Mercury is especially well known and has 
figured prominently in many attempts to 
prove false the law of Newton. The peri- 
helion of Mars shows a large discrepancy. 
as do also the nodes of both Mercury and 
Venus. : 

In the column of differences, after each 
discordance, is given the `“ probable error ” 
as determined by Newcomb. While these 
may give some idea as to the relative accu- 
racy of the various determinations, it must 
be remembered that the assignment of 
these probable errors is very largely a 
matter of judgment. and that the values 
may have been over or under estimated. 
In every step of the long and complicated 
computations and reductions, an estimate. 


main, of widely scattered. minute solid 
particles, each travelling about the Sun 
in its own independent orbit. Some of 
these bodies may be as small as pinheads, 
others many feet in diameter. The 


lated until its distribution is fully known. | 


rather than an exact calculation, has to 
be made as to the value of the probable 
error, and the final value, as given in the 
table, thus depends upon many separate 
estimations or judgments. But, taking 
these probable errors a5 given by New- 
comb, it will be noted that-.out of the ten 
differences six are larger than the corre- 
sponding probable errors, and of these 
six three stand out prominently. The 
perihelion of Mercury, the perihelion of 
Mars, and the node of Venus. 

The final column in the table gives the 
percentage that the discordance bears to 
the observed motion. While this is rather 
an unusual way of comparing results, it 
may be of interest and may throw some | 
light on the problem. It will be noted that 
five of the differences represent very large 
percentages of the observed quantities, and 
of these five, three are among the six that 
exceed their probable errors. These three 
‘are in the motions of the perihelion of 
Mercury, the inclination of Venus, and 
the node of Mercury. 

The discordance in the perihelion of 
Venus is peculiar. It amounts to over 17 
per cent. of the entire observed motion, 
and yet it is only one-third of the apparent 
probable error. It would seem that where 
the percentage is so large, the discord- 
ance must be real, and that the value of 
the probable error has been over-estimated. 


COMD mow wani. 


ah these calcularon: depend the the discordance in the case of Venus. In] According to the Einstein theory, as 
Sun has been considered as a perfect TABLE I. 
To and =F r a the o and | PERIHELIA : Obed Goat ‘ = EE A — 
e various planets as free from all gravi- : i ir w . 
tational matter. These are eae Lk a H i + pie 7 x a ea oa = = ne 
mathematical simplifications. Without Earth .... A 1161.5 3 + 1155.6 y + 6.9, . 5.6 oe + 0. 
them the equations of motion would be Be et pee gon 1605.9 + 15978 . + SL a 26° .. + 0. 
i 7 h ND: 
ae ee ee 6 OL Mercury .. + %.14" + 6.76" + 0.38" .. O84” .. + 95. 
x ae Venus.... + 3°87 + 38.49 + 038 .. 032 .. + 9 
truth, and the results obtained by their Mars .... — 226 .. — 22 — 001 « è Ol . — 0 
‘use very closely represent the motions of | NODES: 
ba planets, but they are approximations, | woe oT one. = ia ae p ie a 9 a es : X 
and it-necessarily follows that the results Sneeees, l : So Me cade ipa l 
do' not represent the actual motions with Mars .... — 2248.9 ..  — 2249.8 n ee a a ey 
complete accuracy. . TABLE II. (Perihelia). 
-= Every photograph taken, every measure- Newtonian 
ment made of the Sun and the ‘i compu so Emirin a A ren 
sions planets. show that these] j.§. Mereuty.-c----ceecees A: es oO” -.. —- 13" .. : 
pidan D a conch rics CRMs MP oh ea een . 749.7 86 1. 388 1. 159 1l 875 
assumptions, upon which the sim- Earth 1155.6 38 1159.4 2.1 0.2 
plifications are based, are not true. Mars wD 1978 .. L83 ÀO 1591 .. 68 .. 04 


noted above, the perihelia of the planets 
would rotate by various amounts depend- 
ing upon their respective distances from 
the Sun. This Einstein rotation is 1nde- 
pendent of tha mutual action of the 
planets upon one another, and in order to 
find the total motions under the Einstein 
theories it should be added to the com- 
puted motions as given in the above table. 
This is shown in Table II., which also 
gives the final outstanding differences 
between theory and observation, as based 
upon the Einstein theory. 

Thus the Einstein motion is sufficient 
to account for practically all the dis- 
crepancy in the case of Mercury and to 
reduce in a marked manner that in the 
case of the Earth. It accounts, however, 
for a very small part of the discordance 
in the case of Mars, and more than 
doubles the already large discrepancy in 
the motion of Venus. Further, the Ein- 
stein law does not in any way account for 
the important discrepancies in the motions 
of the nodes and in the inclinations of the 
planets. 

Turning now to the matter which is 
known to exist in the vicinity of the Sun 
and planets, while, as we have said, we 
cannot determine its quantity and general 
distribution, it is perfectly possible and 
reasonably easy to find what distribution 
of this matter would under the Newtonian 
law give a motion of 42” to Mercury’s 
perihelion, andj thus make the total 


t 
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motion 579”, as required by observation. 
This problem is similar to that solved by 
Adams and Leverrier, which resulted in 
the discovery of the planet Neptune. 
Moreover, it is then found that the dis- 
tribution that will explain the motion of 
Mercury will ‘fully explain that of the 
other planets; it will give the. orbit of 
Venus the necessary rotation, both in 
direction and in amount.. What the Ein- 
stein formulas fail to explain, the presence 


of a great lens of matter about the Sun} 


explains fully and satisfactorily. 

The quantity of matter required in the 
solar lens for this purpose and the dis- 
tribution which it becomes necessary to 
assign to it are entirely within the limits 
of reason. The matter in the immediate 
vicinity of the Sun would tend to group 
itself about a plane somewhere near ‘that 
of the solar Equator, or that of the orbit 
of Mercury; while matter at a consider- 
‘able distance from the Sun would tend 
more towards the invariable plane of the 
solar system, which is nearly the same as 
that of . the orbit of Jupiter. 
the density of the matter will decrease as 
the distance from the Sun increases. This 
general distribution can be approximated 
by assuming the whole mass to ke made up 
of ellipsoids of revolution, each ellipsoid 
of uniform density, but the larger ones 
of much less density than the inner ones. 
Some such assumption is necessary to 
reduce the problem to the realm of 
figures; the selection of ellipsoids of 
revolution is naturally indicated by ‘the 
fact that all the known bodies of the solar 
system are such ellipsoids. 

For purposes of computation, the mass 
may be supposed to be made up of super- 
imposed ellipsoids, each of constant den- 
sity. This merely makes the changes in 
density abrupt, instead of gradual. Three 
such ellipsoids are necessary and sufficient 
to account for the motions of the perihelia 
of the four planets. 

(a) A small central ellipsoid entirely 
within the orbit of Mercury, and embrac- 
ing only the matter in the immediate 
vicinity of the Sun. The position of this 
ellipsoid in space was determined from 
equations of condition -derived from the 
discordances: 

(b) An intermediate ellipsoid entirely 
within the orbit of the Earth, but extend- 
ing beyond the orbit of Venus. The prin- 
cipal plane of this ellipsoid was assumed 
as being the same as that of the orbit of 
Jupiter. l 

(c) An outer ellipsoid entirely within 
_ the orbit of Mars; but extending beyond 
the orbit of the Earth. The principal 
plane of this ellipsoid: was assumed as 
being the same as that of the orbit of 
Jupiter. | 

The mass, or density, of each ellipsoid 
is a function of its radius, and cannot be 
independently determined. The radii can, 
however, be assumed arbitrarily and the 
corresponding masses and densities found. 
With an assumed ellipticity of 0.9 and 
assumed radii we have :— 

Assumed Correspond’g 


radii densities - 
- Inner ellipsoid ........ 0.05 1.2x10—7 
` Medium ellipsoid ...... 0.98 .. 1.7x10—1* 
Outer ellipsoid ........ 1.36 74x10—" 


where the density of the Sun is unity. If 
the inner ellipsoid be assumed to be of 
larger radius, then its density would be 
correspondingly less. | 

With the assumption thus outlined, the 
motions of the planets were calculated. 
The results appear in Table III. 

The relative probabilities of two solu- 
tions of a problem are usually determined 
from the final differences or residuals, as 
these differences are called. That solution 
is deemed the most probable which makes 
the sum of the squares of the residuals 


Further, | 


the smaller. If this test be applied to the 
‘residuals obtained in Table IJ. with the 
Einstein theory as the basis and to those 


And these‘clearly indicate how very. much 
more probable is the explanation of the 
motions of the planets as due to the pre- 
sence of matter in space, than by the 
hypotheses of Einstein. s 


TABLE III: 

.Motion due 

- to Solar Total Final 
l envelope- motion diff. 
PERIHELIA: -y 
Mercury. .... +41.6” .. + 579.2 .. 0.0” 
Venus ...... — T5 .. + 422 .. +02 
Earth ...... + 5.9 +1161.5 . 0.0 
Mars ........ + 6.9 e +1604.7 .. 41.2 
INCLINATIONS: 
Mercury .... +0.37” .. + 7.13” +0.01” 
Venus e... +0.45 - + 3.94 —0.07 
Mars ic. 5c. +0.12 e — 2.13 -+0.12 
NODES 
Mercury e + 4,9” — 753.2” —0.2” 
Venus ...... +91 .. —1781.8 - —-1.1 
Mars........ + 4.3 ~—2245.5 - —3.4 


Einstein and his followers have cited 
the motions of the planets as conclusive 
‘proof of the truth.of his hypotheses. The 
evidence does not. sustain this—his hypo- 
theses and formulas.are neither sufficient 
nor necessary to explain the discordances 
in these motions. They are not sufficient, 
for they account for only one among the 
numerous discordances—that of the peri- 
helion of Mercury ; they are not necessary, 
for all the discordances, including that of 


‘Mercury, can readily be accounted for by 


the action, under the Newtonian law, of 
matter known to be in the immediate 
vicinity of the Sun and the planets. 
Thus the motions of the planets do not 
‘prove the truth of the Einstein theory, 
nor, on the other hand, do they prove its 
falsity. While these motions can be 
accounted for by a.certain distribution of 
matter in the solar envelope, it has not yet 
been established by observation that the 
matter is distributed through space in the 
required way. In the present state of our 
knowledge regarding this matter, the 
motions of the planets do not and cannot 
‘furnish a definite answer to the question 
as to the validity of either hypothesis. It 
is then a problem of ‘observational astro- 
nomy to investigate the actual distribu- 
tion and density of the matter in the solar 
lens, and to determine whether or not it 
approximates the conditions necessary to 
account for the planetary motions. In 
1908-10, before Hinstein had developed 
his astronomical theories, I called atten: 
tion to the desirability’ of doing this; but 
the astronomical world could not see the 
need of, the investigation and it was never 
made. 
——————_ e << 


THE WIREWORM. | 
Allotment * holders, gardeners, and 
farmers are quite familiar with the dam- 
age caused by the wireworm—plants wilt 
and gradually die, and on being pulled 
up and examined their roots are found to 
have been gnawed through. It is possible 
that the wireworm, owing to its wide dis- 
tribution, is blamed for more damage than 
it really does. This may be explained by 
the fact that, to many people, any grub- 
like creature found in the soil is a wire- 
worm. The name “ wireworm ” itself is 
verys misleading, for it is certainly not a 
“worm” but an- insect, the larval stage 
of a beetle, and so does not always remain 
a wireworm, but will one day become an 
adult insect—a click beetle, or skip-jack, 
to give it its common name. 

A wireworm can always be recognised 
by its rather elongate, narrow appearance, 
with tough yellowish skin, and three pairs 
of short legs just behind its brown head: 


‘open lumber shed. 


It possesses strong biting jaws, and thus 
is able to gnaw through the roots of prac- 
tically any kind of crop. The adults—the 
click. beetles—appear in spring and 
throughout summer, and in June and July 
the females burrow in the soil for egg-lay- 
ing. In due course the eggs hatch, and 
little wireworms issue, which spend as 
many as five years in. the soil, feeding at 
first. on decaying vegetable matter, but 
later, as they grow older, attacking roots 
of plants and causing great damage. 
Eventually, when fully grown, they bur- 
row deeper into the soil, and at a depth of 
from 6 to 12 inches excavate a little cell, 
and there, in June and July, become 
pupee. After an interval of three weeks or 
so, the adults emerge. Some, however, 
may remain in the soil till the following 
spring, and issue then. The beetles are 
harmless, and crawl about on the surface 
of the soil and on leaves of plants. They 
get the name “skip-jack” or “click 
beetle ’’ from the peculiar habit they have 
of skipping or jumping a short distance 
into the air, and of turning completely 


over if placed on their backs. 


It is little wonder that wireworms can 
prove such a pest if at all abundant—they 
live such a long time as wireworms, 
actually for five years at least, in some 
species, but this period is not yet definitely 
known. This insect is most abundant in 
land which has long remained unculti- 
vated—a fact which, explains its abund- 
ance in allotments, which are most oftén 
to be found on ground used as grazing 
land for years past, or possibly on ground 
which has never before been under culti- 
vation.—R. C. F., in “ The Scotsman.” 

a 2 A a ; 
CEMENT AS A FIRB 
EXTINGUISHER. 


The following report, made by the 
Chief of the Seneca Fire Department, is 
reproduced from The Fireman :— .. 3 

“When the Seneca crew arrived the 
store building was beyond hope of sav- 
ing, and the north-west wind had blown 
the fire to the lumber shed and piles, 
where it had gotten a very strong foot- 
hold. Bucket brigades had already 
proven ineffectual. Some of the neigh- 
bouring towns had brought their chemical 
engines and extinguishers, and these had 
been used, but with little success in the 
The situation was 
very bad, as the fire had caught in the 
north-west corner of the yard, and the- 
high wind blowing from that quarter was. 
spreading the fire rapidly to the. rest of 
the yard, and made the fire-fighting all 
the more difficult, because the firemen 
had to work with the wind in their 


| faces. 


‘I suggested the use of cement, 
there being plenty at hand, as a means- 
of checking the fire, but my idea being 
new to all present, I had to back up the 
suggestion with forceful orders before 
it was taken up The method pursued 
was this: I had dry cement scattered 
over adjacent piles of lumber, which 
were in immediate danger of catching, 
and had this wetted down by the bucket 
brigade. I had cement mixed with water, 
making it quite thin, and had this liquid 
thrown upon the lumber which was- 
ablaze. The effects were prompt and 
pleasing, even astonishing. Over five 
thousand feet of lumber was efire when - 


‘we began the use of the cement, but the- 


spread of the fire was checked almost 
immediately. No more caught fire, and 
that already burning began to be abated, 
and within an hour and a half the fire 
was extinguished. I attribute the saving 
of about a third of the lumber in this 
yard tothe ‘usecof the cement. 


~ 
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“The dry cement which was thrown 
upon the lumber not yet afire and wetted 
down. rendered that lumber impervious 
to fire. The fire did not catch in any of 
the piles so treated. The liquid cement 
thrown upon the blazing piles had a 
threefold effect: (1) It acted similarly to 


= dry powder chemicals, the cement, water 


and heat having a chemical action which 
reduced the fire quickly. Yet the effect 
of the cement was even better than 
‘chemical powder, as it acted in spite of 
the fact that the fire was out-of-doors. 
(2) It-almost entirely stopped the flying 
of sparks and timber, thus greatly re- 
ducing the danger of spreading fire. (3) 
It caked over the fire, smothering it and 


_ shutting out the air, so that combustion 


could not take place, thus more quickly 
and effectively extinguishing it than any- 
thing else available. . 

- “Another very interesting and advan 
tageous use to which the cement was put 
was in the case of a large tank of oil, 
about 400 gallons, in the cellar of the 
store buiffing. This was an open tank, 
which was ablaze, and into it canned 
goods had dropped and ‘were constantly 
exploding and throwing the blazing oil 
all about and greatly adding to the 
danger of the spread of the fire. Several 
sacks of dry cement were thrown into 
this and eliminated the danger. 

“ Everyone was astonished by the re- 
sults of the use of the cement. I believe 
that we could have made a very more 
effective use of the cement had we had 
some means of forcibly throwing the 
liquid cement upon the fire. We had 
great difficulty in getting the cement 
upon the fire itself. We were throughout 
handicapped by lack of fire-fighting facili- 


` tigs, but I feel that by using the cement 
. we stopped a fire which would otherwise 


have entirely destroyed the lumber yard, 
and possibly other property.” 


Ge —__—_——— 
THE “PATTBRNSCOPE.” 


Mr. S. L. Walkden, of 85, Duckett 
Road, Harringay, London, N.4, is adver- 
tising in our Sale Column an ingenious 
double-ended kaleidoscopic instrument 
which he has named the ‘‘ Patternscope,”’ 
with which he seems to have arrived at a 


- completion of a rather interesting and 


pretty scientific curiosity which will give 
increasing pleasure wherever it goes. 

Its distinctive feature is that the 
kaleidoscopic design is open to view 
with both eyes, and even, to some ex- 
tent, ‘by more than one person at a time. 

It is really very curious that the little 
hexagonal room or space with the pat- 
tern on its floor can, by means of the 
use of highly reflective and tightly. fitting 
metallic surfaces, be made to look as real 
as it does, while it is actually, of course, 
five-sixths illusion and unreal: 


aaar a A A 


SCIENTIFIC SOCIETIES. 

. — E ed 
MANCHESTER ASTRONOMICAL 
SOCIETY. 

At the monthly meeting of the above 
Society, held on March 1, the President, 
Rev. A. L. Cortie, S.J., F.R.A.S., gave 
an address on Solar Prominences. 

Solar Prominences, or those masses of 
incandescent gas which rise from the 


_ atmosphere of hydrogen which surrounds 


the Sun, weye first observed at times of 
total solar eclipse. Astronomical opinion 
was divided as to whether they belonged 
to the Moon or to the Sun, or whether 


they were merely optical illusions. The 
first application of photography to solar 
eclipses, in that of 1860, settled that they 
were true solar appendages. For they 
were gradually covered on one solar limb 
and uncovered on the other as the Moon 
advanced across the Sun; and moreover 
they were identical in form when photo- 
graphed from widely separated stations, 
which precluded the possibility of their 
being merely subjective optical pheno- 
mena. To the naked eye they appeared 
brilliantly red in colour, and moreover, 
as they could be photographed, they 
were rich in blue and violet light. 

In 1868 came the first application of 
the spectroscope to the observation of 
these ‘prominences. The spectrum was 
one of isolated bright radiations, hence 
they must be gaseous. The radiations 


observed were those characteristic of 
hydrogen, with a bright yellow ray, 
which was identified by Lockyer as ‘being 
due to some substance then unknown to 
terrestrial chemists, which the named 
Helium. The intuition of Janssen and 
the genius of Lockyer demonstrated that 
they could be observed even in broad day- 
light by the isolation of one or other of 
the visual rays of their spectrum. This 
gave a very great incentive to the study 
of their forms, of their distribution, and 
of their motions. The chromosphere, too, 
or the hydrogen envelope of the sum 
from which the prominences arise, some- 
times serrated and sometimes billowy, 
was diligently observed. Its mean height, 
as derived from measures made continu- 
ously for a number of years at Stony- 
hurst, is about 4,000 miles. The average 
height of prominences is about 20,000 
miles, though individual’ prominences 
have attained heights between this num- 
ber and 500,000 miles. 

Visual observations of the chromo- 
sphere and of the prominences are long 
and tedious. The spectroheliograph in- 
vented by Dr. Hale and M. Deslandres 
enables astronomers to photograph the 
phenomena with ease in their entirety. 
This instrument is an adaptation of the 
spectroscope, which practically renders 
it colour-blind, except to one selected 
radiation. The radiations chosen are 
generally hydrogen and calcium. While 
the image of the Sun passes gradually 
across the slit of the spectroscope in con- 
tinuously successive sections, a second 
slit isolates the particular spectral ray 
chosen, say calcium, in front of the 
photographic plate, which is mechanically 
driven across the second slit, at the same 
rate as the image of the Sun passes the 
first slit. -The result is, by the combina- 
tion of the successive narrow sections, an 
imageof theSun in calcium light alone. 
The same is true of hydrogen. A disc 
covers the image of the Sun’s surface, like 
the Moon at total eclipse, and so the 
picture obtained gives, at one exposure, 
all the prominences on the limbs. But 
prominences are not only on the limbs of 
the Sun, but are projected on his surface. 
We cannot see them visually. The 
spectroheliograph, without the occulting 
disc, gives their images generally as long. 
dark filaments, dark by absorption all 
over the Sun. It does more, for it gives 
images of the bright patches of hydrogen, 
and also of the calcium clouds which 
exist on the Sun. These bright clouds are 
called flocculi. The recording of their 
forms, and of their relations to other 


j solar phenomena, is an important branch 


of solar physics. 


SCIENTIFIC NEWS. 


ja 

An earthquake, described as a tremor 
of pronounced intensity, having its 
centre about 1,800 miles to the south- 
ward, was recorded at the Georgetown 
Observatory about seven o'clock last 
Friday morning. a 

On March 11 Ipswich was favoured by 
a visit from Father Cortie, S.J., who, by 
invitation of the Ipswich Workers’ Edu- 
cational Association and the Suffolk Sec- 
tion of the Chaldæan Society, gave an 
illustrated lecture on the Sun. The Lgc- 
ture Hall was filled beyond its seating 
accommodation by a thoroughly apprecia- 
tive audience. The lecture was divided 
into two parts, the first dealing with the 
Sun’s surface and the second with the. 
Sun’s envelope and corona. Father 
Cortie began with an account of some of — 
the earliest records, and also described 
the present-day methods used at Stoney- 
hurst and the most recent discoveries in 
solar physics. The members of the Chal- 
dæan Society had their attention drawn 
to several points of interest within the 
scope of amateur astronomers, and some 
hints on solar observing were given them. 
The chair was taken by Mr. S. A. Not- 
cutt, past-President of the Ipswich Scien- 
tific Society. A vote of thanks was pro- 
posed by Mr. Guy Petter, F.R.AS., 
President of the Suffolk Section of the 


Chaldean Society, and seconded by the 


local correspondent, Miss A. Grace Cook, 
F.R.A.S. 


In view of the projected visit of the 
British Association to Liverpool next year, 
it is recalled that the B.A. held its first 
meeting in that city in September, 1837, 
under the presidency of the Earl of Bur- 
lington. The event was characterised by 
at least one notable pronouncement—that 
of Dr. Dionysius Lardner, who in the 
course of a paper on steam navigation, 
then in its infancy, declared that they 
might just as well talk of navigation to the 
moon as talk of steam navigation to 
America. Exactly six months later, on 
March 27, 1838, the steamship ‘‘ Sirius *’ 
sailed from Liverpool to New York, via 
Cork, and on July 5 of the same year the 
“Royal William ” sailed also from the 
Mersey to New York direct, making the 
outward voyage in 19 days and the home- 


ward in 144 days. 


Our many readers who have learned 
to appreciate his well-known practical 
books will be glad tọ get the sixth edition 
of “Modern ‘Workshop Practice,” by 
Ernest Pull, A.I.M.E., M.I.M.E. (Lon- 
don: Crosby Lockwood and Son, 16s. 
net). The volume covers every branch 
of mechanics, contains nearly 700 pages 
and 542 illustrations and ten photo- 
graphic plates. It is twice the size oi 
the original edition of the book, and has 
been revised fully up to date. No inter- 
val between the previous editions has 
witnessed so many changes and develop- 
ments in almost cvery branch of engi- 
neering as that which has been contem- 
poraneous with the war; and, probably, 
few men have had opportunities of 
acquaintance therewith as the author as 
Workshop Superintendent of the London 
County Council School of Engineering 
at Poplar. Certainly none could better 
have utilised them in the production oi 
a work like this, which every student 
at the various technical institutes and 
trade schools should possess, and in 
which the amateur mechanic will find 
most useful matter he is not likely to 
discover-in-any other single text-book. 
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slight error in the position of Uranus, 
stood as a monument to ,all the thought 
and calculations which had been expended 
by all previous astronomers. ` © 


At a meeting of the Royal Society of 
Edinburgh, held last week at 24, George 
Street—Professor F. O. Bower, President, 
in the chair—the following were elected 
Fellows of the Society:—Myr. Charles 
Lawrence Abernethy, Professor George 
Barger, F.R.S., Sir Dugald Clerk, G.B.E., 
F.R.S., Dr. Francis Albert -Eley Orew, 
Dr. William Osborne Greenwood, Mr. 
William Alexander Guthrie, Professor 
Robert Kerr Hannay, Professor Edward 
Hindle, Dr. Charles Frederick Juritz, 
Professor Jonathan Campbell Meakins, 
Mr. Murray Macgregor, Dr. Bijali Be- 
hari Sarkar, Professor Herbert Westren 
‘Turnbull, Dr. James Walker, C.A., Mr. 
John Wilson, F.R.I.B.A., Mr. James 
Mann Wordie. 


The Keith Lectures of the Royal Scot- 
tish Society of Arts, after having been 
‘discontinued for six years owing to war 
_ conditions, were resumed last week, when 
Lieutenant-Colonel W. O. Raikes de- 
livered the first of four lectures on 
« Aviation.” Lieutenant-Colonel Raikes 
traced the rapid growth of aviation in 
Europe and America, illustrated by lan- 
tern slides; of the early pioneers of flight, 
and of the experiments made by Leonardo 
da Vinci, Blanchard, Garnerin, and 
others. An extract from a newspaper 
article showed that as late as 1806, three 
years after the experiments of the 
brothers Wright, aviation was spokén of 
as ‘dangerous to human life and fore- 
doomed to failure from an engineering 
standpoint.” From being a hobby of en- 
thusiasts it assumed wide importance with 
the establishment of the Royal Flying 
Corps in 1912. Under the pressure of 
Military requirements, engineering de- 
vices began to be employed, though a 
photograph taken three months before 
the war showed that practically the 
whole of Britain’s. air force was repre- 
sented by thirty-two machines. 


An eighth impression (second edition) 
of “ Practical Physics,” by William J. 
Bower, B.Sc., in collaboration with J. 
Satterly, D.Sc. (London: University 
Tutorial’ Press, Ltd., 7s.), contains a 
supplement containing fresh experiments 
made since the book was first issned. 


Ata meeting of the Vesey Club at Sutton 
Coldfield, on March 8, Mr. S. E. Loxton, 
F.R.A.S., delivered a lecture on ‘‘ The 
Dawn and Progress of Astronomy.” He 
traced astronomical progress from the 
times of the Chinese about 2357 B.c. to the 
year 1473 s.p. ,when Copernicus realised the 
true state of the universe—that the Sun 
is fixed and the planets revolve around it. 
Then followed Tycho Brahe, about 1546, 
who, without any telescope, observed and 
computed many stars as nearly as within 
fifteen seconds of an arc of their true 
place—a marvellous performance. In 
1571, Kepler was born. During this time 
Galileo had constructed the first telescope, 
and discoveries then came rapidly. In the 
year Galileo died, 1642, the greatest mathe- 
matician, Sir Isaac Newton, was born. 
Kepler had proved how the planets moved, 
-but he had not found out why they moved 
in such a manner, and this question New- 
ton. after many years, answered satisfac- 
torily by his laws of gravitation. Halley 
was the first to fix the periodicity of comets 
and calculate their orbit. The lecturer 
finally referred to one of the greatest astro- 
nomical and mathematical feats ever 
accomplished, namely, the computation in 
1843, simultaneously by J. Conch Adams 
in this country and Leverrier in France, 
of the orbit and mass of the planet Nep- 
tune. This stupendous work carried out 
' by these two men, as a result of a very 


The death is announced of Dr. Ben- 
jamin Moore, F.R.S., Professor of Bio- 
chemistry at Oxford. He went to Oxford 
from the Medical Research Laboratories 
in London hardly more than a year ago. 
-He was the first holder of the Chair of 
Biochemistry, founded by the benefaction 
of Mr. Edward Whitley in the autumn oi 
1920. Previously he was for twelve years 
professor at Liverpool. He had been ill 
for the last few weeks, and died suddenly 
of heart failure in the Acland Home. 


_ Professor H. Maxwell Lefroy delivered 
his second lecture on ‘‘ The Balance of Life 
in Relation to Insect Pest Control” at 
the Royal Institution, on March 9. He 
gave many instances of the rate of increase 
amongst insects, pointing out that a single 
female house fly, at the end of about four 
months, would be responsible for about 
2,430 million eggs and a single moth for 
about 64,000 milions. Luckily, there were 
factors that controlled this rate of in- 
crease, such as parasites, hyper-para- 
sites, predatory. insects, the amount 
of food, numbers of birds, toads 
and other animals. Many species 
of birds, it was interesting to note, 
did not live on insects at ordinary 
times but only when there was a. plague, 
and they were therefore of extreme import- 
ance in combating pests. The weather 
would check a pest, but the parasite was 
of more value, as it would decrease or wipe 
out its prey altogether. An insect that 
went through four metamorphoses and laid 
1,000 eggs would require that 80 per cent. 
of its progeny should. be destroyed in each 
of the four stages if it was not to increase. 
Man upset thé balance of life, first by cut- 
ting down forests and making one plant 
dominant, so that the one cultivated plant 
was invariably attacked by pests. He also 
upset the proportion of animal life. Pro- 
fessor Lefroy pointed out that, in his 
opinion, the immunity of this country from 
pest was due to the maintenance of a 
steady proportion of crops. 


At the annual general meeting of the 
Royal United Service Institution last 
week it was announced that the gold 
medal of the Institution for the essay on 
‘“ The Influence on the Future of Aircraft 
upon Problems of Imperial Defence ’’ had 
been awarded to Flight-Lieutenant C. J. 
Mackay, M.C., D.F.C. 


As we have already announced it 
would be, “Early British Trackways,”’ 
a lecture given at Hereford in Septem- 
ber last by Mr. Alfred Watkins, is now 
published at- 4s. 6d. by the Watkins 
Meter Company, Hereford, and by 
Messrs. Simpkin, Marshall, Hamilton, 
Kent and Co. The author claims a dis- 
covery of wide scope, and that it not 
only reveals for the first time 4 syste- 
matic planning of prehistoric trackways, 
but throws a flood of light on the evolu- 
tion of defensive camps, of the sites of 
castles and churches, and on the mean- 
ing of place names. It certainly pro- 
vides a new objective for field-ramblers 
and scout-masters. 


A manganese mine is said to have been 
discovered near Culloden by Mr. Thomas 
Wallace. F.S.A.8., Inverness, ex-Rector 
of Inverness High School, who is a keen 
geologist. Some time ago he was one of 
an Inverness party on a geological excur- 
sion to Dalroy Burn, a stream that en- 
ters the River Nairn to the east of Cullo- 
den Moor viaduct, on the Inverness. and 
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Aviemore Railway. In the course of their 
observations his attention was directed to 


to an analyst, which proved that the rock 


‘tions worked their way right through this 


40 ft., and still in the seam of geological . 


best Indian ore. It is a high grade ore 
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an unusual dark-coloured rock in the bed 
of the stream. Specimens were submitted 


contained a percentage of manganese. Ex- 
perimental shafts were sunk At 25 feet — 
a seam of ore was found extending ‘to 
about 7 ft. Those conducting the opera- 


seam, and a few days ago, at a depth of 


strata, struck a vein of richer ore. Pre- 
sent indications are hopeful, and were ex- 
pectations realised it would mean a new 
era of activity for the Highlands. ' The 
samples are believed to be equal to the 


for which there is a ready market. 


At the meeting of the. Manchester 
Literary and Philosophical Society last 
week a paper entitlea ‘‘ The Sound-pro- 
ducing Mechanisms of: Crustacea” was 
read by Dr. W. M. Tattersall, keeper of 
the Manchester Museum, which has re- 
cently received two interesting collections 
of crustacea, one from the shallow waters 
and shores of East Africa and the other 
from Australia. A number of the species 
exhibit mechanisms for the production oi 
sound. Three main types of sound-produc- 
ing mechanism are met with in crustacea. 
The first type is found in the snapping 
shrimps so characteristic qi the coral 
reefs of tropical countries. Examples of 
the second or ‘‘ fiddle and bow ” type are 
met with in the spiny lobster of our ‘own 
coasts, in several species of shore crabs 
from tropical waters, like Matuta, Platy- 
onichus, Pseudozius, and the interesting 
gnphibious crabs Ocypoda and Uca, so , 
characteristic of tropical mud flats. The 
third or “‘ plectrum’’ type of sound-pro- 
ducing mechanism is found only in cer- 
tain river crabs in Africa. In all cases 
these stridulating organs are found in 
both sexes of a species. It is difficult to 
say what their function is, but in those 
instances where they have been most care- 
fully studied—the crabs of the genus Ocy- 
poda—there is evidence that the sound is 
produced as a warning note to keep would- 
be intruders from entering a burrow 
already occupied. 


A second edition of ‘‘ Alchemy Ancient 
and Modern,” by H. Stanley Redgrove, 
B.Sc.(Lond.), F.S.C. (London, William 
Rider and Son, Limited, 8, Paternoster 
Row, E.C.4, 7s. 6d.), is a welcome testi- 
mony to the popularity of its author. 
Apart from a few minor emendations, there 
has been found no necessity to write the 
last chapter, because while certainly more 
is known to-day than in 1911, when the 
first edition appeared, concerning the com- 
plex transmutations of the radio-active 
“elements” of the chemist, the problem 
really, cognate to the subject of the book, 
namely, the possibility of effecting a trans- 
mutation of one element into artother at 
will, remains almost as indeterminate as 
then. Mr. Redgrove’s summary of the 
light since thrown thereon by Sir William 
Ramsay, Professors Collie and Patterson, 
and Sir Ernest Rutherford and Professor 
Soddy, which he gives in his preface, cer- 
tainly adds value to the present edition, 
and will doubtless add to its sale. 


Addressing the members of the Cold 
Storage and Ice Association at the Royal 
Society of Arts on March 9, Mr. L. F. 
Newman said it was hoped to have the 
new Low Temperature Research Station 
at Cambridge in running order by Easter. 
It was the first structure of its kind to be 
started im England, or, indeed, in the 


Ia 


Pa 


- time solar radiation. 
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whole world. The investigation work, it 
was hoped, would help to minimise the loss 
by deterioration of meat and other com- 
modities in storage. On the main roof of 
the building had been built a special in- 
sulated conservatory, or sun chamber, with 
a plate glass roof. In this chamber it was 
intended to keep plants exposed to winter 
temperature while receiving the summer- 
Two special earth 
beds had also been constructed, in which 
plants would grow in earth kept at 
winter temperature, while the leaves and 
‘stems were exposed to ordinary summer 
conditions. That experiment, he believed, 
had never been properly conducted before, 
and might open up several interesting 
dotanical problems. | 


_ Ata meeting of the Liverpool Engineer- 
ing Society last week Mr. Peter Youngson 
contributed a paper on “The Marine En- 
gmeer in the Making,’’, in which he ex- 
pressed the view that if the all-round pro- 
gress which was now indicated were main- 
tained, the modern marine engineer would 
be quite capable of upholding the prestige 
of his older brother who taught the wor!d 
marine engineering. For the average 


student, he said, the local technical train- 


ing during apprenticeship was very good. 
For those who had reached matriculation 
standard before leaving school and who 
wished to take a degree in engineering, 
the facilities were inferior to those in 
other parts of the country like the Clyde 
or the North-East Coast. It was highly 
desirable that they should have more 
marine engineers of university standing 
in the engine-rooms of our modern liners. 
The status, the responsibility, and the 
salary were not incompatible with those 
m posts that graduates were glad to hold 
elsewhere. There was still on Merseyside 
a great lack of co-ordination \between the 
employers and the education authorities 
with regard to the technical progress of 
the apprentices. The great stumbling- 
block to having a greater number of 
marihesengineer graduates appeared to be 
‘the difficulty of simultaneously obtaining 
the necessary instruction and serving a 
proper apprenticeship. 

A German chemist, Herr Pruecker, of 


Munich, claims to have discovered how to 
. make coal synthetically. ‘I'he new process 


is being patented in all covitries. Herr 
Pruecker is at the present time employed 
an -the Medical Research Institute in 
Munich, is about 35 years of age, and for 
the past six years has been carrying out 
his experiments. Stones with some coal 
cantent are to be found in the mountains 
in vast quantities and are everywhere 
easily obtainable. He studied those kinds 
-of stones, and finally chose two sorts with 
about 30 per cent. of coal ingredient, and 
:set to work to see if he could increase the 
‘percentage of coal in them. He pulverised 
‘quantities of them and added certain che- 
micals to the powder. He applied heat in 
warlous degrees and allowed the mass to 
‘cool by certain stages. Soon he saw that 
the percentage of coal in the baked mass 
had perceptibly increased. At a later 
stage the finished mass contained 56 per 
‘cent. of coal. Production is said to be 
‘technically simple, and only needs ap- 
paratus which is in everyday use for 
other purposes—stone-breaking and pul- 
verising appliances, pressing and knead- 
ing mills, ovens, and cooling and drying 
chambers. The minerals required are 
everywhere plentiful, and the cost of pro- 
duction surprising]? low—25 marks a cwt., 
that is for a coal with the heating power 
of anthracite (at the present rate of ex- 
change, about Sd. per cwt.). 


LETTERS TO THE EDITOR. 


quam Geigy Gao, 


STELLAR SURFACE -BRIGHTNESS — 
ALBEDO, COMES, ETC. — POCKET 
CHRONOMETERS— THE SUN AT 
SUNSET — THE SOLAR _ ECLIPSE, 
JUNE 29, 1927—CAUSTIC CURVES. 


(111.]—Stellar Surface-Brightness [64, p. 
66}.—The answer in my last letter (p. 74) to 
this question was rather brief, and some am- 
plification may be desirable. The development 
of this subject is.due very largely, if not 
wholly, to Prof. H: N. Russell, of Princeton, 
and the figures and formule I quote are 
from an article by him in the “ Publication 
of the Astronomical Society of the Pacific” 
for December, 1920. The principle of finding 
the apparent diameter of a star whose mag- 
nitude is known is easily understood, because 
the whole amount of light we receive from 
it is given by the area of its disc multiplied 
by its surface-brightness, and its magnitude 
being known, this total amount of light is 
known, and when this is divided by the sur- 
face-brightness the quotient is a measure of 
the apparent disc, and hence the apparent dia- 
meter is found. 

This is the general statement, but to arrive 
at numerical results we must have standards 
and units. These are furnished by the Sun, 
whose apparent diameter is 1920” and 
magnitude on the stellar scale — 26.72 
(adopted by Russell). The first question for 
consideration is, What is the diameter of a 
star of apparent magnitude m which has the 
same surface-brightness as the Sun? If d 
and D are the angular diameters of star and 
Sun in seconds of arc, the brightnesses are in 
the ratio d*: D?, and by the law of magni- 
tudes the logarithm of .the ratio of the 


brightness, or log. «d?/D?, is -0.4x 
(26.72 + m). i 
= ~ 0.3 x (26.72 + m) 


.. log d/D 
. = — 5844—02 m, 
which can be transformed to 
d = 0.0087 x 10 7°% 
(by substituting 1920” for D, and remember- 
ing that -5.344 is the logarithm of the 
reciprocal of 220,800). 

If the surface-brightness of the star had 
been J times that of the Sun, instead of the 
ratio d?/D? we should have Jd?/'D?. or to 
put it otherwise, the diameter of the star 
would be the same as that of one whose 
magnitude was less (numerically) by the 


number corresponding to a change of 
brightness in the ratio J:1. This figure is 
called j, and equals —2.5 log. J, and the 


formula becomes | 
d = 0.0087 x 10 ~ 9? (m= sl 
= 0."0087 x (0.6381) mms 


which gives d the diameter, in seconds of arc, 
of a star of apparent magnitude m of spectral 
type to which j is applicable. i 

It is not necessary to explain Prof. Rus- 
sells methods of finding J, and therefore 7, 
for different types. Some values of j were 
given on page 74, which are repeated here 
and supplemented by values for some inter- 
mediate types :— 


BOs vires -3.2 Fo erii -0.6 
Bociren -2.7 GO irisse 0.0 
AO. ia —2.1 GSu +0.9 
PD ices sens —1.3 WO siess2scs +1.9 
PO cesneines —1.0 K5......... +53.5 


It is not difficult to form a table which 
will give the diameter of stars for which 
m— j is known. In that below, d is given in 


'thousandths of a second of arc :— 


m—ĵ d m—J d 
OO E 8.7 O:0scsabssanes: 2.2 
TOn 5.5 AOne 1.4 
2.0.....2cc000. 54 oo | Ree ene re 0.9 


Albedo, Comes, etc. [105, p. 90].—This is 
something akin to surface-brightness, but it 
is applicable to a planet and not to a star. 
Albedo is defined as the reflecting power of 
a planet’s surface, or is the proportion of the 
sunlight reflected compared with the total 
amount received from the Sun. The word 
‘ comes ° means a companion, and is used 
to denote generally a star seen near to a 
brighter one. Theoretically, with a telescope 
of 8-in. aperture the faintest: star visible-is 


. the surrounding objects. One authority I 


of magnitude about 134, but practice may 
show something different to this. 

Pocket Chronometers [93, p. 79].—The 
querist probably knows that there are 
periodic trials of chronometers and other 
timekeepers at the Royal Observatory, Green- 
wich, to which different makers send their 
best instruments for competition. Informa- 
tion taken from the published result of such 
a trial of pocket chronometers may answer 
the question. The trial lasted for eighteen 
weeks, for fourteen of which the instruments 
remained in the same position, i.e., ‘‘ dial 
up,” and the weekly rates were obtained for 
each. For the five best chronometers, the 
difference between the greatest and least 
weekly rates were respectively : 19.0s., 18.3s., 
29.9s., 31.9s., and 27.0s., and the greatest 
difference between one week arid the next 
was, for the same five chronometers, 10.8s., 
9.5s., 9.1s., 9.1s., 13.7s. l 

The querist asks as to the size of the rate 
of a pocket-chronometer, but the essential is 
its constancy rather than its amount. As a 
matter of fact, the average weekly rate of 
these five chronometers ranged from 4s. to 
about 24s. 

The Sun at Sunset [109, p. 90].—This is one 
of the unsolved problems. : Why the Sun and 
Moon are apparently larger when near the 
horizon than when high in the sky has been 
argued many times, and in many places, and 
it seems unnecessary to re-state the arguments 
here. There are notes on the subject in the 
‘‘ Philosophical Transactions ’’ as long ago as 
the year 1687, carrying references to similar 
discussions even earlier. It was known then, 
as it is known now, that actual measurements 
show that there is no such enlargement. but 
that the appearance is a mental deception. 
This is generally said to arise because the 
celestial object 1s seen among the terrestrial 
objects on the horizon, and because it is thus 
seen, 1t is said, it is impressed on our mindy 
that the celestial disc is more distant than it 
is when high in the sky. It is seen, however, 
under the same angle in the two cases, and 
the subconscious mind somehow argues that 
since it is more distant it must actually be 
larger. . 

This is one line of argument that is adopted, 
but whether the fact of the celestial disc bein. 
seen among terrestrial objects is really the 
cause of the phenomenon can be proved, more 
ðr less, by looking at the setting Sun or Moon 
through a hollow tube, and thus sone: oft 

nave 
at hand says that the disc then shrinks to 
normal dimensions, but perhaps the querist 
will try the experiment. 

The Solar Eclipse, June 29, 1927 [111, 
p. 90].—The central line of the path of this 
eclipse will pass across Wales from St. David's 
Head in the South, then between Manchester 
and Liverpool, and leave the Yorkshire coast. 
between Whitby and Hartlepool. It is said 
that this eclipse will be total for a few 
seconds in the middle of its path, but it is 
difficult, if not impossible, to name precisely 
the limiting points. 

Caustic Curves.—Everyone must be fami- 
liar with the appearance of the elegant 
double curve seen on the sumface of milk 
in æ cup which is formed by reflection of 
light from the surface of the containing ves- 
sel. This curve is called a caustic, or, more 
precisely, a cata-caustic, for the first word 
includes similar curves formed ‘by refraction, 
Which are called dia-caustics. The problem of 
finding the general equation to a caustic curve 
has engaged the attention of many mathe- 
maticians, and the subject is mentioned here 
because I have lately received a pamphlet. 
(from the “ Philosophical Magazine,” Febru- 
ary, 1922), by Mr. A. S. Percival, who haa 
evolved ‘‘a simple method for tracing a 
caustic due either to reflection or refraction 
with ease, expedition, and accuracy.” The 
method is mathematical, and can scarcely be 
explained in a line or two, but the above 
reference is given for the use of any who 
may be interested. H. P. Hollis. 


METEOR AT ALDERSHOT. 
[112.1\—With reference to the paragraph on) 
page 86 of your issua of the 10th inst.. I 
bey to state that the words I have marke 
out, in, red ink (até putely fictitious, only 19 
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be ascribed to a pressman’s anxiety to pad 
out a somewhat bald statement of fact. 

Although I was fortunate enough to have 
observed the meteoric display in question, 

no saga 

nected with a ridiculously-exaggerated report 
ae as that which appeared in the Evening 
Vews. > eo 

There was absolutely no noise, certainly 
no sound of an explosion, and I have not 
heard of anyone other than n.yself who saw 
tine meteor. R. Hughes. 

Aldershot, 


A CALVER ee Aen FORTY YEARS |} 


{115.}—Mr. E. W. Collet (104) is to be 
congratulated on coming into the possession 
of a 12-in. Calver mirror, and his remarks 
on the companion of Rigel are interesting. 

This ‘‘comes’’ has been under observation 
here for a considerable period by myself and 
my friends with varying apertures of both 
refractors and reflectors. 

With my 6$-in. Calver it is plainly evident. 
on any clear night. I have also seen it re- 
peatedly with a 23-in. refractor by Sécretan 
(Paris). It has aiso been lately detected in 
a 2-in. refractor, but seeing conditions were 
necessarily very good. Mr. W. F. Denning 
tells us that the “comes” has been seen 
with only l-in. of aperture by experienced 
observers. I expect that, by now, Mr. Collet 
has tried his 24-in. stop, and have no doubt 
he has seen the “comes.” 

Edgar W. Foster. 


A NEW MICROSCOPICAL TEST OBJECT. 

(114.}—In 1919 I discovered on Amphipleura 
pellucida indications of a finer, set. of lines 
crossing each other above ihe usual strie 
(which, by the way, are grooves). They 
are at an angle of 60° and exceedingly 
delicate; their number is not greater, per- 
haps, than the usual test lines, but their 
fineness is nearly double, so that one must 
‘be prepared to look for something approach- 
ing 180,000 to the inch. 

Recently I have been able to photograph 
them, and in so doing it is necessary to 
take two negatives corresponding to the 
angles at which they cross, using oblique 
light in one azimuth for each. The slide 
iz of very small specimens mounted in real- 
gar; an objective of 1.4 was used, and a 27 
evepiece. on a 250 mm. tube. The cleaner 
the specimen the further one can see the 
lines across. Otherwise the silt near the 
raphe obliterates them, 

F. J. Wi Plaskitt. 
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WEATHER IN FEBRUARY, 1922— THE 
RAINFALL OF THE BRITISH ISLES— 
PATEGE TIME INTERVIEWED. 

[115.] ey: 


RAINFALL 
No. of 
days iGrea-| 
with | test 
Total] ————— fa 
Station in. |.01” .04"lin 24) Date 
or or {hours 
B ££ | In. 
© fo) ` 
a g 
London (Holborn, | 
Viaduct) ....... ...| 1.71} 15 | 11 |0.48| *2nd 
London (Lewisham). .| 2.82; 16 | 13 | 0.35! 21st 
London (Plumstead)! 1.74 | 14 ' 1010.31] 21st 
Tunbridge Wells . 
(Calverley Park)t ..| 2.54) 15 13/0.48! 27th 
Tunbridge Wells i 
(Hawkenbury) ..../2.79| 14 | 14 | 0.52! 27th 
Worthing§ ....... e. .| 2.67 | 15 : 1410.42; 27th 
Cheltenham ........ 2.73 | 15 13 | 0.68! 27th 
Northwich (Barnton)| 3.60 | 17 : 17 | 0.56 8rd 
Allerford |! .......... 4.20 | 17 | 16|0.85| 28th 
Torquayfj sesseseeso 3.25 | 18 | 17 | 0.54| 28th 
Ipplepen ........-- 4.80 | 18 | 15 | 0.60; 27th 
Manaton ........ ....| 5.54 | 19 | 16 1.10 | 2nd 
l 


* Taken at 6 p.m., all others at 9 a.m. 
Totals from January 1: t 6.00 in.; © 7.83in. 
Averages: {2.27 in.: § 1.92 in.; | 2,62 in.; 

3 4 2.51 in. 


- 


why my name should be con- | Holborn Viaduct 


TEMPERATURE, 


: Max. Min. Max. Min. 
Stations. Shade. Shade. Solar. Grass, 
o cs) o i [-} 

59 .. 29 .. 102 .. 21 

Lewisham (TEKET) 57 eo 21 ee eS, ee 19 

Plumstead ...... 58 .. 26 .. 98 .. 16 

Tunbridge Wells* 58 .. 25 .. 110 .. 13 

Worthingt ...... 56 .. 28 .. 105 .. 22 

Cheltenham .... 66 .. 22 .. 105 .. 14 

Barnton ...cese. 68 .. 20 ..100 .. 18 

Allerford ..... . 6 .. 28 .. 109 .. 2 

Torquays.....e.. 56 © 82 ..—- es = 

Ipplepen ........ 55 .. 2 .. = — 

~ Means, +42.4°; § 45.49. 
* Hawkenbury figures, 57°, 26°, —, 239, 
SUNSHINE.’ 
Month. Sunniest 
Hours. Day. Hours. 
London (Holborn 

Viaduct ....seseneos 56.68 .. 25th .. 7.75 
London (Plumstead) .», 40.7 .. 9th .. 7.7 
Tunbridge Wells ...... 90.6 25th .. 9.0 
Worthing” ......eeeeee 104.1 26th ... 9.6 
Cheltenham ........ >.. 92.6 .. llth .. 82 
Torquayt serccscccees 92.6 10théllth 8.0 


Averages :—*88 hours: + 84.9 hours. 


The month, except the second week, was 
everywhere mild and rainy. Rainfall and 
sumshine were both above the average, tem- 
perature being about the normal. 

I have read with interest the booklet— 
“Father Time Interviewed ’’—recently men- 
tioned by Mr. Hollis. The idea is doubtless 
a sound one, but if its originator thinks he 
will persuade the various governments and 
peoples concerned to accept his idea and put 
it into practice within twelve months, I think 
he is certainly oversanguine. He should 
remember that the originator of ‘“‘ Summer 
Time” had been dezd many years before 
his idea was adopted ! es 

This reminds me that as we are to have 
this ‘‘ farce ” inflicted on us permanently, all 
meteorological observers. must remember 
that during the time ‘Summer Time” is in 
force they must take their observations at. 
10 a.m. and 10 p.m. S.T., i.e., one hour 
late on GMT. : . = 
=- Forgetfulness of this Jeads to confusion, 
and makes their rainfall and other readings 
void. 

I fear Mr. Wm. Godden’s attempt at “‘leg 
‘pulling ’’ will fail, as I am “‘too old a bird 
to be caught by chaff’?! No more 
forecasts will appear for the present in 
the “ E.M.,” as the whole matter is being 
investigated by scientific meteorologists, and 
their opinions will, no doubt, be made known 
in due course. i 

D. W. Homer, F.R.A.S., F.R.Met. Soc. 

Sydenhurst, Tunbridge Wells, March 10. 


SUMMER TIME. 

(116.}--The writers of letters (108) and (109) 
must have' been living with their eyes and 
ears shuw if they have‘ not observed the 
steadily rising tide of opposition to this ill- 
starred institution. Only a couple of years 
ago one was a “‘ voice crying in the wilder- 
ness’’ if one ventured to protest against it. 
Now we find even the working men, to whom 
it was supposed to ibe such a godsend, 
petitioning against it. The more people see 
of it apparently the less they like it. The 
U.S.A. and Canada have dropped it. So has 
Germany. France, which was enthusiastic 
over it a while ago, has turned against it. A 
few weeks ago the Senate threw it out, and 
in this evening’s papers I see that the Cham- 
ber of Deputies has rejected it by 260 votes 
to 25. No apparently if Great Britain adopts 
it this vear she will have only the Nether- 
lands, Portugal and Mexico to keep her com- 
pany. As I said in a former letter, there is 
little likelihood of its appearing in Ireland 
again. The ‘‘ Free State” will have none of 
it. and Ulster will hardly care to have a time 
differing by 14 hours from that just across 
the border. A traveller from Armagh to 
Bundoran would have to alter his watch 
three times on the way. 

i Wm. F. A. Ellison. 
. The Observatory, Armagh. 


Citizen, may interest your 


SUMMER TIME IN CANADA. 


[117.—The enclosed, from the Ottawa 
ers. Person- 
ally, I consider this so-called Daylight-Saving 
scheme an infernal nuisance, but there are 
some people who seem to approve of it. 
. F. Chadwick. 
House ot Commons, Canada. : 
Ottawa, Feb. 2}. 


DAYLIGHT-SAVING SUGGESTION.: 

It was not a unique experience when travel- 
ling in Canada last spring to arrive at a 
town a few minutes before one had- left the 
last behind. This was not due to any dis- 
organisation of the cosmic machinery, but to 
the haphazard fashion of imposing daylight 
saving on a community. One town would 
decide to introduce daylight saving at such 
an hour. The neighbouring town would agree 
not to introduce it at all, while the town 


further on would proclaim its independence 


by making it effective a week before or a 
week after the first town. So chaos reigned, 
clocks lied, and railway officials tore their 
air. | 

To obviate any such confusion this spring, 
the Railway Association of Canada comes for- 
ward with a good suggestion : For many years 
past the railways have made it a rule to 
change their winter train schedules on the 
first hour of the Sunday nearest to May 1, 
and vice-versa on the first hour of the Sun- 
day nearest October 1. These dates have 
been found generally satisfactory as the divid- 
ing points between summer and winter, and 
the railways feel that they might safely be 
adoptėd as the dates when daylight Ua 
if adopted—should begin and end. In thi 
way all important changes in time schedules 
would take place simultaneously over the 
whole country. 

With this suggestion municipalities should 
find no difficulty in agreeing. It is only sen- 
sible to have all those towns and cities that 
intend to adopt daylight saving advance their 
clocks on a given date. Much misunderstand- 
ing will be escaped, and the trains will run 
with more apparent reason than if one com- 
munity has one time and another another 
time, Ottawa is a daylight-saving city. Let 
Ottawa put its clocks ahead at midmght on 
Saturday, April 29. 


; yO 
TIME AND COMMON SENSE. 


[118.;—We may certainly alter the calibra- 
tion of our instruments at our own pleasure 
—and risk—if we like; Mr. MacDermott may 
alter the reading of his thermometer to 10 
degrees higher, and savè winter fuel 7 
if he can ‘believe it hard enough! But if he 
alters the graduation of hisammeters and vok- 
meters backwards and forwards every few 
months, I fear his clients will have just cause 
for‘complaint. 

It has been sufficiently shown by Charcot 
and others that we have an innate time sense, 
nq doubt related to solar phenomena. 
Though the ‘mean sun ” is fictitious. ‘‘ mean 
noon” represents a real average, which we 
have connected with the symbol “ 12 o'clock.” 
Now a symbol, to be of value,-may be any- 
thing you like, but it must be constant ; chop- 
ping and changing makes it valueless; and 12 
o`clock of so-called ‘‘Summer-Time ” : 
sents nothing in the heavens above, the earth 
beneath, or the waters under the earth. 
you want 1 o’clock to be noon, let it be so— 
but. let it remain so permanently. The mosi 
generally convenient times for all the inter- 
related acts of a community are the result of 
gradual adaptation, and cannot be arbitrarily 
jerked backwards and forwards without in- 
jury. 

This injury is real but insidious; what 
miraculous catastrophe did Mr. MacDermott 
expect’ I have heard the opinions of many 
schoolmasters, who all agreed on the increased 
fatigue and slackness among children caused 
by it. Of course to those who are their own 
masters It may be an annoyance rather than 


an injury; but it is hard on that milkman | 


who already rises early enough, and on ali 
workers except those who have man to 
get their work-time to start an hour later, and 
where this isthe case it is carried thraugh the 
Whole Vear! | | 


therebv— . 


ii 
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The shopkeepers’ support of it is purel 
selfish, as their hours great early ae ea 

The anger ss Bat nerve ’ is unfortunate ; 
one root objection is that the repeated changes 
prevent that formation of habit and edapta: 
tion ‘to. circumstances that are so essential to 
efficient. and healthy living. If the change 
was & permanent one we should in time adapt 
ourselves to it. By all means let us have a 
“* Greenwich Time Defence Association.” 


R. W. Butterner, M.I.A.E., F.C.S. 


SMALL AQUARIA. 


[119.]—I was greatly interested in the de- 
Epon of an injector given by “Joiner ” 
in. letter 98, page 76, and herewith I have 
pleasure in handing you a copy of a sketch 
given to me in 1919 of an apparently more 
simple and efficient apparatus with which a 
constant pressure of four to five pounds can 
‘be maintained for the purpose mentioned, 
or, as In my case, for a small gas-torch. 
Furthermore, by turning the air to waste, 
the air inlets can be used to obtain a very 
fair vacuum if required. The whole apparatus 
19 made of glass and some corks, at a cost of 
a few pence only. 

The outer glass cylinder is a portion of a 
bottle, cut with a hot iron. Care should be 
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taken with the injectors, the outer case of 
which is made of glass tubing with a con- 
striction drawn out in a flame, about 14 
inches from either end, the internal diameter 
in the throat being about 3-16ths. The air- 
inlet hole is made by plugging one end and 
laying a fine jet of gas just above the con- 
striction, blowing gently into the tube to 
form a bubble, which can then be chipped 
away. The water jet is a loose-fitting piece 
of tube drawn to a constriction slightly 
smaller than the throat of the air tube. 

The jet is then fixed into the air tube with 
sealing-wax, the point of the jet being as ncar 
the throat as possible, allowing only a small 
amount of room for air to pass the jet. 

A large cork is used for the baffle plate, 
drilled part way through to receive the in- 
jectors, and small holes drillgd to meet these 
holes to allow the water to come out at right 
angles to the injectors. Two rubber corks 
are used for the top and bottom of the outer 
glass cylinder. The injectors and air-delivery 
tube are fitted to the top cork, the baffle 

ed and adjusted, and the big cork 
pressed firmly into the cylinder. The outlet 
in the bottom cork should be as large as pos- 
sible. l 

Turn on the water full force. If water 
rises rapidly, tighten the air-delivery pinch 
cock. The back pressure of the air will force 
the water down, and by regulating the pres- 
eure of both pinch cocks a level is reached 
where the height of water remains constant, 
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all the air going out of the air-delivery tube 
and the water out of the water outlet. 


Electron. 
THE TWO-MANUAL PEDAL | 
PIANO. | | 


[120.}-I am extremely glad to see the 
articles on a two-manual pedal piano, par- 
ticularly as it happens to be part of a wild 
fancy of my own which I have entertained 
or some years. But why, oh why, has 
the author not adopted the radiating con- 
cave pedal-board to the standards of the 
Royal College of Organists ? 

My piano is like my motor-car—I have 
the idea and only require the instrument! 
However, merely as a matter of interest, 
here, very briefly, is the idea :—Get two 
pianos and mix them up together, more or 
less. Tune the pedal CC to F of No. 1 
soundboard an octave below that of No. 2 
and tune the remainder of soundboard No. 1 
an octave above that of No. 2. Have two 
manuals, one for each soundboard. Arrange 
a drawstop which shali allow either or both 
soundboards (pedal register) to be actuated 
by the pedals and another drawstop to couple 
both manual soundboards and actuate from 
the upper keyboard. The lower keyboard 
meanwhile actuates the unaltered sound- 
board, No. 2, just as in an ordinary piano. 
Arrange a third drawstop to act as an octave 
coupler over the whole compass of the lower 
keyboard. Then have a fourth drawstop 
arranged to couple the whole bag of tricks 
up to the lower keyboard. We might even 
add a sub-octave coupler, though I fancy 
the effect of this would be to “thicken ” the 
tone to an unpleasant degree. | 

I don’t propose to say anything about the 
practicability or otherwise of the enormous 
strain on the wires in the upper register of 
soundboard No. 1, nor of the very slow and 
heavy vibrations of the sub-bass. I have 
no suggestion to make as to how all these 
wild ideas could be accomplished mechani- 
cally; Ill leave that to inventors of comp- 
tometers, cash registers, and other things 
equally abstruse, and 1 will.continue to 
dream! But imagine one being able to crash 
out chords of anything up to thirty-six notes ! 
Of course, it would be overpowering in a 
small room, but in a large room the effect 
would be very fine, and with the sub-octave 
coupler one might obtain a fair approxima- 
tion to the grand roar of the minor bass 
chords so dear to all lovers of the greatest 
master organist, Johannes Sebastian Bach. 
: . Maurice E. Parker. 

9, Eaton Road, Coventry. 


GERMAN APPARATUS. 


[121.j—“J. B. G.” (letter 107) entirely 
ignores the fact that during the consider- 
able period in which there was no restric- 
tion on the importation of German appara- 
tus, ‘before the Key- Industries Act, 
Zeiss’s prices were about 80 per cent. above 
pre-war in English money. Some products 
of another German optical firm were raised 
much more than this. Now, presumably, 
the tax is put on to these raised prices; but 
it is obvious tħat a great part of the total 
increase in prices is not due to the Key 
Industries Act. As each pound at present 
represents something over 1,100 marks, the 
German optician does pretty well on any 
business he gets from here. 

There are one or two other points to be 
considered about the purchase of optical 
apparatus. Almost all of it is made in 
England as well or better than in Germany, 
and, given opportunity and encouragement, 
all of it might be made here, just as English 
photographic lenses have superseded German 
ones. K. Q. 
[This ends the matter, and we can insert 
no more letters of the kind,—Ed.] 


ARE ANIMALS SENSITIVE TO MUSIC? 

°122.}—This reminds me of an instance given 
by a J. S. Tute in an old number of 
‘Science Gossip.” in which he says:—“I 
once saw four or five great bony pigs standing 
at a garden gate listening with the most 
evident pleasure to the sounds of a wandering 
itinerant band.. 


» 


10r 


“They stood in a row in perfect stillness,. 
with heads bent a little on one side to catch. 
the melody; and from time to time gave 
utterance to their delight in a gentle grunt. 
of satisfaction. 

“The melody that charmed them most was. 


one which rose and fell in gentle and con- 


tinual waves of sound; not very attractive 
perhaps to educated ears; but certainly 
riveting the attention of these untaught 
creatures whose desires are commonly sup- 
posed to be confined to the quantity and. 
quality of their food, rather than to en- 
joyment of the purer delights of sweet 
sounds.” 
Perhaps it was “Sweet Belle Mahone.” 
F. J. W. P.. 
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REPLIES TO QUERIES. 


[62.—HERB BEER.—Should try Americar. 
seeds. ‘They are small seeds, like barley. Put 
in a quart bottle nearly full of water, with two 
tablespoonfuls of treacle, cork for 
twenty-four hours. Makes an excellent drink.. 

C. 


-d o 


(85. —BACK DRAUGHT IN DOUBLE- 
FLUED BOILER.—You must cut out two 
circular plates § in. thick to fit the flue ends. 
You may have handles riveted, on for lifting 
off or on. Cut about 4 in. off the bottom te 
admit air.. You can enlarge after testing with 
damper full open. As a trial place a thin board 
across both flued ends, and see the result. You 
will find that the furnace does not dross so. 
badly with the plate in’ position. _ 

: T. H. H. 


[93.J—-POCKET _CHRONOMETERS.—These 
do not give such close time as a good regu- 
lator clock—i.e., a watchmaker’s regulator wit. 
a correctly. compensated pendulum. I wear a 
full chronometer in one pocket and a finely 
adjusted freesprung lever in the other, the 
latter having resilient bankings. Both keep a 
very close rate, but the chronometer—probably 
through the movement of the body—may gain 
a second or so during the day, but it keeps its 
rate very fairly during the night, when I 
always lay it dial wp. Of course, from the very 
nature of the escapement, it is liable to eet: 
and while its timekeeping is excellent, it is not 
so reliable as its lever companion, the average 
rate of which is a minute in three months. I 
time these watches by a ship’s (two-day) chrono- 
meter, and quite recently this instrument was 
found to be only two seconds fast in two 
months. I find compensated balances are more: 
affected by cold than heat. A good pocket 
chronometer with a quick train should keep a 
rate of about'a second a day. 

J. Spencer Palmer. 


[95.J—GRAVEL PIT.—There is no really 
satisfactory book on the subject, but I shall be 
pleased to advise professionally, as this is part 
of my regular work. <A fair price to rent a 
pit is a nominal surface rent (say £3-£5 per 
acre), plus 1d.3d. per ton on all gravel and 
sand removed from the site. or a fixed rent, 
equivalent to an estimated output on this 
basis. For sale, the value is usually 10-15 years’ 
rent, but so much depends on local circum- 
stances that I should require further details 
before advising. The rateable value, af it can 
be ascertained, will usually be about five-sixths- 
of the fair rent at the time assessment. was. 
made. But this rule is not always retiable. 

A. B. Searle. 

440. Glossop Road. Sheffield. | 


(96.]-WOOD TUBE FOR  MIRROR.— 
Should .be at least 1 clear inch larger than 
mirror for a 64 in., and for an 83 in. an inok 
and a-half—i.e., 10 in. clear inside diameter. 
It is only a matter of convenience, but if the 
tube does not leave room for the cover of the 
mirror, the silver film is apt to deteriorate 
very rapidly. Then if the fit of mirror to 
tube is too close. the air current trouble 15 
apt to be much aggravated. A wooden tube 
is the best of all for a reflector. owing to its 
non-conducting properties, and, if roomy 
enough ‘for convenience, vou canhot have a 
better article. Wm. F. A. Ellison. 


[97..—CHEMICALS.—There. are a few ex- 
periments on colour _changes_ such as 


“E. S. R.” asks. Here is one:—Place a few 
crystals of potassium permanganate in the 
bottom of a glass tumbler and fill with water. 
Stir thoroughly. and a beautiful wine-coloured 
solution wil! result. Now generate sulphur 
dioxide by allowing concentrated hydrochloric 
acid, from a dropping funnel to fall on to 
sodium swiphite in a hydrogen generator, ana 
fll another tumbler with the gas by dowr- 


ee 
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atoms of nitrogen by the highspeed a 
(alpha) particles of radium The interest 
and importance of the experiment, of 
course, lies in its bearing on molecular physics 
and atomic structure particularly, the amount 
of hydrogen so made being extremely smal] and 
the cost equally high. The experiment has been 


4 n 

For example, the albedo, or reflecting power, 
of the planet Jupiter is 0.62. The term 1s only 
applied to planets and other bodies which do 
not emit light of their own. Comes is the term 
applied (1) to the small *‘ companion” of a 
large star—e.g., Sirius. (2) 3 ostly to the 
“companion ” of a star which is itself a mem. : i 2 ge be 
ber of a double—e.g., y Andromeda. noticed in periodicals—e.g., Science Progress 

James Currie. and others, but I do not think it has got 


z into the text-books, yet. H. L. 
108.1 — HUMIDIFYING  PETROL|™ | A è 
VAPOUR At one time petrol was obtain-}__[lll.]—THE SOLAR RELE SE, 1927 met TO, 
able, but now the stuff sold does not deserve | H- H. Turner, in his oy line ae 
the name. It has been the practice to inject] 8!veS a map on which _ the ine OF totality 
water into the cylinders of oil engines for | P@88e3 over Carnarvonshire, Pr eston, and on 
many years in order to stop pounding or| to Hartlepool. TA C. Hatton. 
knocking, the action of the steam delaying] 1111. THE SOLAR ECLIPSE.—Eclipse 
combustion and so stopping the knock. With] of the morning of June 29, 1927: The Sun 
the modern petrol approximating to paraffin, | will be totally eclipsed at about 14 hours after 
moisture added to the mixture would have] sunrise over a narrow belt of country between 
; ; ; : the same effect, and by giving a more even| Aberystwith on the West and Whitby on the 
given. I know of no chemicals that will give running engine, would probably show a slight| East. It will also be seen in Norway, which 
the effect with clear water. . ‚| saving in fuel. Actually, considered from the| would, it seems, be better for observation, as 
i H. Witticks Lamberton. ‘| thermat point of view, there must be a loss,|the shadow passes over many smoky towns in 


ward displacement—i.e.,. place the delivery 
tube downward into the tumbler. Cover this 
with a glass'plate. Make these preparations 
_ Jn advance of assembling your audience. Show 
-them that the tumbler of sulphur dioxide is 
“empty,” perfectly dry—contains nothing at 
all. Then pour your “wine” solution into 
the empty tumbler, and as you do so it in- 
stantly changes to “ water.’ A still further 
change can be effected by adding to the de- 
colorised solution a little of a solution of 
barium chloride and: stirring. A white pre- 
¢ipitate of barium sulphate forms, and the 
solution seems to be changed to “milk.” ` 


C. Hatton. 
(97, -CHEMICALS.—The query is not 
quite clear. If a solution contains an element 
that is precipitated by, say, ammonia, and 
this precipitate can be redissolved by the addi- 
tion of an acid, the effect described will be 


[98.] — INCANDESCENT PARAFFIN |as the water cannot be consumed in the cy-| England. The shadow passes into the Arctic 
LAMP.—The size of nipple can remain the|linder, and can only act to reduce the tem-]| regions. . James Currie. 
sume. I believe the mantles advised were | perature of the charge and increase the per- ji11.}-SOLAR ECLIPSE.  1927.—Rhyl, 


the bijou. when twò were fitted. If you wish 
to use one only, fit the ordinary full-size 
mantle, and make the tube, mantle-holder, 
etc., the increased size to fit this. I still have 
my lamp in use, and use it for drawing or 
other close work requiring a good light. If 
with one mantle the lamp has any tendency 
to * flood,” make the top end of vertical tube 
‘or vaporiser out of a piece of 3 steel bar. Bore 
it to right size, the size of tube, and then turn 
it outon the outside in a number of grooves 
or flanges, leaving the metal everywhere very 
thin, so as to give increased heating surface. 


centage of heat lost in the exhaust. It is 
astonishing how much steam can be added to 
the charge without stopping the engine, but 
there is. little advantage in doing so. | 

` David J. Smith. 


[108.] — HUMIDIFYING PETROL 
VAPOUR.—Injection of water into the cy- 
linder with the petrol gives a stronger and 
more regular explosion, with consequent in- 
crease of power and sweeter running. But 
the water must be in liquid form, not vapour, 
when it enters the cylinder. The heat of ex- 
plosion vaporises it, and it adds its pressure 


Richmond (Yorks), and Hartlepool are on the 
central line. Wm. F. A. Ellison. 


[111.—THE TOTAL SOLAR ECLIPSE 
OF JUNE 29, 1927.—This is interesting as 
being the first total eclipse visible in this gonny 
since 1724. The line of totality will begin o 
the S.W. coast of Wales, striking the coast at 
St. David's Head. From thence it will approxi- 
mately pass over St. Helens. Burnley, Sk ton, 
Harrogate, to Middlesbrough, near Hartlepool. 
Residente in Yorkshire, Lancashire and Cheshire 
will be particularly fortunate. ~ g 

Edgar W. Foster. 


. David J. Smith. 
[101.3-SPLITTING PARAFFIN WAX.— 


I do not think you can split this stuff; it is 
too soft and has no natural laminations like 


mica, ete. Years ago I wanted some similar 
sheets, and made them by pouring melted 
wax on the surface of hot water in a shallow 


tin the size of the sheet required. The heat 


of the water is a vital point, and can best be 
found by trial. When the wax had set and 
the water was cold, it was lifted off and 
another sheet cast. 


the sheets off a block by a wire tightly 

stretched between two pieces of wood and run 

in guides, like a bookbinder’s plough. Casting 

the sheets will, I think, be the simplest way. 
David J. Smith. 


j102.|-STOPPING A MOTOR-CAR—A 
propeller could be used for this purpose, but it 
would be very inefficient, as if it was made 
large enough to be of any use it would be a 
sermanent brake on the car all the time, un- 
less iù was allowed to run free all the time 
the car was going. It is very ‘doubtful also 
af .it would be rapid enough in action, as the 
only time the wheels are skidded is when a 
very rapid stop has to be made, and the pro- 
peller wouid not aid this. , 

È David J. Smith. 


(103.;-GEARING.—Look wp the Proceed- 
ings, Institute Automobile -Engineers. The 
most up-to-date data relating to gearing will 
be found therein. As a general rule, where 
big reductions have to be made, less backlash 
will be obtained with a good worm gear than 
a train of spur gearing giving the same re- 
dueticn. e efficiency of good gearing is 
very high, but if your gears have got to be 
‘very small, this will affect the efficiency. The 
worm gears used on motor vehicles now are 
almost mathematically correct, and the data 
for dezigning these, given in the publication 
already referred to, may help vou. 

David J. Smith. 


[105.J—-MAGNITUDE OF STAR.—The 
focal length of a telescope has nothing to do 
with the minimum visible star magnitude. 
The aperture alone determines this. An 8 in. 
-o.g. should show stars to about 13.5 mag. if 
the glass is of ordinary transparency tand 
inickness. Where will you get an 8 in. tele- 
scope of such enormous focal length as 12 ft. ? 
Ten feet would be about the limit for an 
6 in. refractor; 6 ft. for a reflector, same aper- 
ture. Comes is the Latin for companion. 
‘Albedo is the ratio of the reflected light to 
that incident on a surface. If we call the 
albedo of Jupiter 0.8, we mean that 8 parts 
out of 10 (or 80 per cent.) of the light reach- 
ing him is reflected. Wm. F. A. Ellison. 

[105.]J—MAGNITUDE OF STAR.—Comes is 
the Latin for a ‘‘ companion.” The ‘ albedo”’ 
is the light reflecting power of a planet or 
satellite. F. G. Ansell. 

[105.3—MAGNITUDE OF STAR.—Albedo is 
the reflecting power of a planet's surface, 


‘ I wanted the sheets for 
condenser making. You might be able to cut 


to that of the 


cylinder cooler. Wm. F. A. Ellison. 


[109.|-THE SUN AT SUNSET.—If querist 

i He would find 
that the Sun was not magnified at sunset any 
more than at noon. The whole thing is an 
optical illusion, due no doubt to the apparent 
proximity of the Sun to terrestrial objects 
The phenomenon is 


made actual measurements, 


situated on the horizon. 
known as ‘ horizon enlargement.” The mind, 
in comparing the solar disc to terrestrial objects, 
tends to make an exaggeration of the former. 


I have never heard of a physical explanation 
: Of course, atmospheric 
refraction would cause an apparent flattening of 


of the phenomenon. 


the disc, for the lower limb of the Sun would 


be refracted more than the upper.. This has the 


effect of making the Sun appear as an oblate 

spheroid. Edgar W. Foster. 
[109. THE SUN AT SUNSET.—On page 

180 of the “ E.M.,” May 7, 1920, Mr. Horner 


mentions three reasons for the Gun’s apparent 


magnification at sunset:—(1) Atmospheric; a 
effect of refraction: (3) optical illusion. n 
explaining the third reason, Mr. King says: 
“Tho Sun comes into the same field of view 
as distant trees, houses, ete., and looks enor- 
mous by comparison.” ‘This can be shown by 
looking through a tube to shut off the vision 
of the trees, when the Sun resumes its normal 
size. V. G. Pickering. 


[109.}-SUN AT SUNSET.—This “ magni- 
fication’? of the Sun when near the horizon 
is an illusion in consequence of terrestrial ob- 
jects being placed in comparison with them 
at one time and not at the other. The oval 
form of the Sun when near the horizon makes 
it appear to have grown in breadth, but it is 
really the vertica! diameter that is reduced 
by the refractive power of the atmosphere. No 
such reduction takes place in the transverse 
diameter, therefore the breadth seems longer 
than the depth. C. Hatton. 


[109.-—THE SUN AT SUNSET.—The Sun 
and also the Moon appear larger when near 
the horizon simply by comparison. Sir John 
Herschell’s book says that they measure the 
same whether near the horizon or high up in 
the sky. F. G. Ansell. 


[110.]—NITROGEN FROM HYDROGEN.— 
If the querist will read Sir Ernest Ruther- 
ford’s address to the Chemical Society, con- 
tained in the “ E.M.” of February 17, 1922, 
he will find what he wants. An atom of hydro- 
gen has a central nucleus composed of three 
helium nuclei, and encircling this nucleus 
two hydrogen nuclei revolve like satellites. 
“ Analyst’? must bear in mind that there is 
absolutely no hope of transmuting elements 
on a large enough scale to be of practical use. 

H. Witticks Lamberton. 


[110.] NITROGEN FROM HYDROGEN.— 
“ Analyst”? has not got this quite right, 
the real state of the case being that 
Professor Rutherford has recently been able 
to. produce hydrogen by bombarding:;-the 


petrol gases, also keeping the 


[112.}-STOPPED ORGAN PIPES.—Unless 
of small scale and strongly winded, stopped 
pipes give only inappreciable overtones. Chim- 
neys (reeds) are introduced ‘to obtam or 
strengthen some high one of the odd numbered 
serdes (3, 5, 7, etc.) of overtones theoretically 
possible to stopped pipes. Such pipes are fre- 
quently met with in the treble and upper 
octaves—under the name of Rohrfléte, or flute 
a cheminée. Usually the 5 in the above cited 
series (or seventeenth note from the prime) is 
the tone dealt with by the reed; and the rela- 
tive effective lengths of pipe and reed are as 
9:1, obtainable only by trial. In the case 
you mention the bass reeds. far too short, 
produce tones far too high, and. apart from 
that, dissonant by their places in the series; 
and, consequently, all are discordant, or pos- 
sibly they are inoperative, and the “ buzzing ” 
due to faulty voicing or to bad formation of 
mouth, as usual. Diapason. 

[113.}-SPARK ARRESTER.—On the tap of 
chimney fit a conical chamber about twice the 
diameter of the chimney at the bottom and 33 
times the diameter at the top. the height of 
chamber to be about 4 diameters. Take the 
chimney up to within 1 diameter of the top. 
Over the mouth of chimney tit a baffle. aireu- 
Jar, of V section, the point just entering ohim- 
ney. Cover mouth of chamber with wire gauze 
‘§ in. square mesh, and fit a door at ihe bottom 
by which the dust and charcoal thrown down 
can be removed. The baffle should be about 
45°. and about 23 diameters of chimney in 
size. | = David J. Smith. 

— >» 6 @&-______ 
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[114 }-POLISHING BRASS MIRROR— 
an anyone tell me how to polish a þras 
mirror? The surface to be optically plane. I 
have the necessary proof plate, and can get 
surface to about three rings; but am troubled 
with fine scratches, and cannot obtain good 
polish. For polishing I ase rouge and flat wax 
polishes, Japan wax and rouge mixed. When 
satisfactory, the surface has to be gold plated 
and polished or burnished again.—\W. Spenge. 
[115.—ELECTRIC LIGHT ON CAR — 
What is wrong here? I have electric light on 
my car, run off an accumulator, which is 
charged by a dynamo. About two months 
since I disconnected the accumulator from the 
leads to add a little water to the cells. On 
connecting up again, only the tail light came 
on, but the next day they all came on. 
A few days since I sent the accumulator 
away to have a steady charge. This time, on 
connecting up, the two side lights lit, but the 
other three did not come on until next day. 
On neither occasion was the car run between 
the first light going on and the whole of them 
lighting up. What is the cause?—Puzzled. _ 
[116.}—-PERISCOPE.—I recently saw in a 
local» newspaper! that an engineer from his 
boiler-house) below the level of the ground had, 


. 
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bry fixing up a periscope, been able to watch 
the top of his,chimney-stack and control his 
firing so as to prevent the emitting of black 
smoke. I want to do almost the reverse of | 
this—that is, to fix up a periscope so that I 
edn see the room below from my position in 
the room above. Can any of your readers 
help?—H. A. G. - 
(117. -SQUARE OF THE HYPOTE- 
-NUSE.—Can it be ocularly demonstrated that 
the square of the hypotenuse is equal to the 
‘squares of the other two sides? o not refer 
to any of the well-known geometrical methods 
of demonstration. What I desire to know is 
if there is any means, outwith the intervention 
of measurement, that is, by mere inspection of 
the squares, as they are usually presented? I 
am- assured by a mathematician that there is 
mo such visual demonstration, but I am of 
opinion that there is.—J. McBain. 


(118.}-BORING CELLULOID.—With what 
tool or by what process are email holes (about 
the size of a bootlace hole) bored in celluloid 
rulers and other drawing instruments ?—C. D. 


(119.} COLOURING _ ALUMINIOM.—Can 
some correspondent advise how to colour alu- 
minium red or black? Can it be stained? 
Will it tako an electro deposit of copper which 
could be made blaok? It could be painted or 
enamelled. but stain would be preferred. It 
is to show difference in chessmen, the plain 
metal serving for 'white.—Pawn. 

pao R ON BAROMETER 
DIAL —I have just bought a mercury baro- 
meter the dial of which is very green with 
verdigris. Could any readers let me know 
the best means of removing same ?—L. Bruce. 


(121.}—-ALUMINIUM.—Can any reader in- 
form me how to cast an alloy of aluminium 
in short rods for testing purposes without any 
scale and obviate turning #—Aero. 

{122.}-TWO DOMES ON LOCOMOTIVE.— 
Many of the early types of locomotives had 
two domes, one smaller than the other, both 
plain, not acting as safety valves. The smaller 
was usually on top. of firebox. I have never 
read of any explanation as to the use of the 
smaller one. Is there one?—R. J. C. S. 

(123.}—-ANDROMEDA. NEBULA. — In 
Jacoby’s* “ Astronomy” I read recently that 
the attractive force of above at the Earth 
would be equal to that of the Sun’s, if its 
density were about 5 x 10-° of the latter, and 
assuming an angular diameter of 1.5°. This 
is, to me, a very startling statement, and I 
do not see how it can be reconciled with what 
wo read later on as regards the Moon's at- 
traction at the Earth—e.g.,'in tide raising. 
This is greater than that of the Sun in the 

roportion of 11:5, their angular. diameters 
being: ‘the same and their densities of the 
same order. The calculation as to the nebula’s 
attraction is given and seems in order. Can 
some of your réaders explain tho matter and 
say if both statements are correct or not and 
why ?—H. L. | 

(124,]--FIRELIGHTERS.—I , am rather 
anxious to make my own firelighters. Will 
any readers furnish me with a few sugges- 
tions?—L. D. 

0125. —MITES 
been examining ) 
wild hazel nut under the microscope 
they were attacked by a mite which, to all 
appearance, ia the blackcurrant mite. The 
Board of Agriculture’s leaflet does not give 


ON WILD HAZEL.—I have 
some deformed buds from 
, and find 


any other host for this mite than the black-) 


currant. Can any reader give any informa- 
tion of this mite and its life history? On 
March 9 I observed the quickest movement, I 
heve seen as yet in a sunspot. A large cir- 
cular spot which crossed the central meridian 
on the 7th or 8th had: shown very little change 
in‘its appearance until it was crossed by a 
bridge on the 9th: At 12.25 the bridge was 
not formed, there being a separation of 2% 
or 3 secs. in the middle. Tne two ends were 
very bright, and at times seemed enveloped 
in a mist of light. When I looked again at 
1.15, to my surprise, the bridge was complete. 
I am glad to see you kick at the “ summer- 
time.” When Parliament commences its 
““mothers’. meetings” at 8 a.m. instead of 
commencing in the evening. it will be time 
for them to tell others when to rise in_the 
morning so that daylight can be used. How 
is it saved by clock-faking?—John E. Thrus- 
sell, Pirton. 
25. JUPITER AND VENUS.—In “ Whi- 
taker’s Almanack,” p. 54, it states: August 27, 
6h., Venus and Jupiter in conjunction. 
92° 29'S. What does the 2° 29'S. mean? The 
declination of Venus ‚on 29th 1s given 
2094’ 1S., and Jupiter 5°59’.7S. When these 
two planets appear, will Jupiter be the upper- 
most and Venus be below it'—J. W. J. 


vegetable, and mineral oils’ 
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[127.—PERFORATING CHINA.—Can any 
your correspondents inform me how the 
china-menders perforate their work—whether by 
soft iron and diamond dust or spark points? 
I have every mechanical means, but do not 
know the process:—Curious. 


([128.}—LUBRICATING OILS.—How can I 
detect or tell the difference between animal, 
All are clear and 
look alike.—Friction. ‘ 


— >see 0 
ANSWERS TO CORRESPONDENTS. 


a ad 


The following are the initials, etc., of letters to 
hand up to Tuesday, 3 p.m., March 14, aud un- 
acknowledged elsewhere :— 


G. F. Kettaway—Dr. A. Woolsey Blacklock—Cun- 
dall—Vera Reynolds—M. D.—Curious. 


J. C. A— Yes. 

ViRIDOk.—Thanks, no. 

P. BROWN.—Please send, if brief. 

R. ROBINS.—We cannot reopén the controversy. 


D. GREEN.—Such ‘‘ abstracts’ would fill a whole 
number! 


PLANTER.—Sorry, but we have no space to spare for 
a weekly gardening column. 


SUFFERER.—CEdema is the medical name for dropsy 


beneath the skin. Medical advice must be sought. 


VISITOR.—Melior squimur means ‘‘ Better things are 
OLOO It is the motto of the town of East- 
urne. 


Con.—As verbs we should say, though some gnam- 
marians might differ Other queries shall appear 
next week. 


L. JACKSON.—For such work the flange is often 
forged solid with the shaft. It saves weight and 
makes a neater job. 


G. A.—Astrology is rather at a discount nowadays, 
- but if the “star with a beard” appears we will 
remember your extract. 


T. TAMBLYN WaTTS.—Excuse omission this* week, but 
both matters have had pretty nearly all the space 
we can spare, and we'‘are very full up. 


ScRus.—The screw propeller for ships was patented 
by Mr. Francis Smith in 1836. 2. Yes. 3. At the 
Government Patent. Offce, Southampton Buildings, 


C. J. K.—Roughly, 1 lb. of good bituminous coal 
may be taken as the equivalent of 2 lbs, of dry 
peat, 2$} lb. of dry wood. 2} io 3 Ib. of dry tan 
bark, and 3% lb of straw. 


S. B..H.—Wood sashes ‘are usually sprigged when 
being glazed, but for iron sashes wooden pegs are 
inserted. It is better to deal that way on the 
ground with all’ sashes before fixing them. 


TERENCE.—Nikola Tesla is a Servian, and was born 
in 1857. He went to the United States in 1884, 
and worked, we believe, for some time with Edi- 
son. Of his recent work we have no knowledge. 


A. G—The Moravian Missionary Society’s ship 
“ Harmony,” an old whaler of 300 tons, which 
each June visits the settlements at Labrador, is 
said to 
Atlantic. 


D. BAXTER.—Batrachomyomachia is the name of a 
mock heroic poem in Greek attributed to Pigres 
of Coria, and means the Battle of the Frogs and 
Mice. The word is generally used to denote much 
ado about nothing. 


M. Hoop.—To convert a Centigrade reading into a 
Fahrenheit reading. multiply by 9, divide by 5, 
and then add $2. Tq convert a Fahrenheit reading 
into a Centigrade reading, subtract 32, multiply 
by 5, and divide by 9. 


A. Price.—The coefficient of a body is its expan- 
sion per degree rise of temperature. The coeffi- 
clent of surface expansion is double, and that of 
cubic expansion three times, the coefficient of 
linear expansion. You will find tables in any of 
the text books. 


Eric Munro.—Yes. 2. ‘‘ Permutits’”’ are artificially 
produced silicates, capable of exchanging their 
basic constituents when placed in certain solu- 
tlons, so that when employed for softening water 
an exchange takes place, the soda of the “ Per- 
mutit ” passing into the water and being replaced 
by the lime and magnesia, the hardening consti- 
tuents of the water. 


PYRRHA.—The word avalanche is from the French 
avaler, to swallow or gulp down. The word is 
generally applied to landslips and snowslips which 
swallow up whole villages and forests, etc. “f Ava- 
lanches ” of applause or bouquets, etc., are figures 
of speech used by friendly reporters, the “‘ swal- 
lowing ” being done by the favoured orators or 
artists on whom they are lavished. 


J. R. S.—Gold coinage was first introduced in this 
country by the Saxon kings, some of whom struck 
various gold pieces, though not as part of the 
regular currency. The first reat gold currency 
was established by Henry III., who. in 1257, struck 
a gold penny, weighing about 25 grains, and 

uivalent in value to twenty of the contemporary 
silver pennies. This coin afforded the only exam- 
ple of a gold penny fn the history of our British 
coinage, and only a very few specimens have sur- 
vived. 


of the Australian Colonies, 17s. 


-83. 6d., equal $2 7c. 


be the smallest ship that orosses the | 
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TERMS OF SUBSCRIPTION. 


PAYABLE IN ADVANCE, 


36. 10d. for Three Months, 7s. 7d. for Six Monthe, 
and 15s. 2d. for Twelve Months, post free to any 
part of the United Kingdom. For the United 


States, 17s., or $4 15c. gold; to France or Belgium, 


17s., or 28f. 80c.; to India, New Zealand, the Cape. 
the West Indies, Nova Scotia, Natal. or any part 
Monthly Parts can 
be sent at subscribers’ option. Mr. Edward Pennock, 
3609, Woodland Avenue, Philadelphia, P.. U.S.A.. 
will receive subscriptions for the United States at 
$4 15c., payable in advance, for direct transmission 
from this office. 


The subscription rates to Canada are:—Weekly 
numbers: 12 months, 17s., equal $4 15c.; 6 months, 
Monthly Parts: 12 months, | 
14s. 6d., equal $8 58c. Payable in advance. 


A limited number of the following bound volumes- 
are still in etock, price 7s., post free 8s. in the 


U.K.. ot 8s. 4d. abroad :—Vols.. LX., LXVI., 
LXXII., LXXIV.. LXXV.. LXXVI, LXXVII. 
LXXVIII., LXXX., LXXXI., LXXXII.. 
LXXXIII., LXXAIV., LXXXV., CIL, CVI. 
OVII., CVIII., CIX., CX., OXI; CXII.. and 
CXIII. 


All the other bound volumes are out of print. 
Subscribers would do well to order volumes as soon 
as possible after the publication of each half-yearly 
volume in January and July, as only a limited 


number are bound up, and these soon run ‘out of 


print. Most of our issues can be had singly 
through any bookseller or newsagent, or from the 
office, price 3d., or post free 4d. Cloth cases for 
binding THR ENGLISH MECHANIC, price 3s., post free 
3s. 9d. 


ADVERTISEMENT RATES. 


For Exchange. For Sale. Wanted 
Addresses. Situations. 


SED 
The Charge for Advertisements inserted under any oy 
the above headings is Is. for the first 16 words, and 6d, for 


each succeeding eight words, which must be prepaid. 


For Exchange, 


Broadhurst, Clarkson and Co., Manufacturing 
Opticians, Exchange or Buy Anything Optical. The 
Firm with a Reputation.—63, Farringdon Rd., E.C.1. 

Clarkson's, 338. High Holborn. Second-hand 
Optical Mart. Make, Buy, Sell, Exchange First-class. 
Optical Instruments. 


Witts, Opticians, 3, Buckingham Palace Road. 
S.W.1, Buy, Sell, and Exchange Optical Instru- 
ments. Repairs quickly executed. 


For Sale. 


' Reflecting Telescopes, Mirrors, Silvered by new 
method. More light and durability—G. CALVER. 
Manse, Walpole, Halesworth. 


Baker’s January Second-hand List contains 
over 2,500 Optical, Scientific, and Photographic. 
Instruments.—244, High Holborn, London. 


64-Page Book about Herbs and How to Ure: 
Them, 2d. Send for one.—TRIMNELL, The Herbalist.,. 
144, Richmond Road. Cardiff. 


Milling Attachments, with Vices for Lathes.— 
THe WHEELER MANUFACTURING CO., LTD., Trench Cross- 
ing, Wellington, Salop. 


Ionised Tablets oure rheumatism, ‘neuritis. 
neuralgia, neurasthenia, gout. prevent glandular en- 
largements, induration of the arteries. 


Ionised Tablets increase functional activity.. 
physical fitness, power of concentration, immunity 
from disease. 


Ionised Tablets are natural remedies free from 
secondary action, 3s. 6d., 6s. 6d., 12s. 6d.—LaBora- 
TORY, 62, Newport Street, Bolton. 


Telescopes, equatorial adjustments, silvering. 
figuring mirrors, 2nd ed., cloth. 8vo.,, 5s — 
BANKS, 62, Newport Street, Borton. 

Microscopes, Accessories, and Splendid 


SLIDES for Sale.—CLARKS AND PAGE, 23, Thavtites Inn.. 
Holborn Circus, E.C.1. 


Books! Technical, - scientific, al subjects. 
1,000,000 11 stock. Second-hand and new; lowest- 
prices; approval. Catalogue 4ul free.—Below. 


Books Bought. Best prices given.—FOYLESs, 121-- 
125, Charing Cross Road, London. 


Microscopes Objectives, Byepieces, Magni- 
fiers, Dissecting Apparatus, all Accessories, Tele- 
ecopes, Refractora and Reflectors, Diagonal Planes. 
everything Optical Cash or easy payments. Low 
preca ROn in Bros., 53, Graham Road, Hackney. 

ndon, E.8. 


Armstrong Accumulators.— Electrical speciali- 
ties. Genuine goods. Catalogue 6d. Saves pounds: 
—No rubbish at ARMSTRONGS, Manufacturers, Twick- 
enham. 

Mineral Specimens, 
kinds and prices. 
Address below. 

Geological Specimens, Rocks and Fossils. all 
prices.—RICHARDS') SHOW Rooms. 43. Sydney Street. 
Fulham™~Road, London. 


British and Foreign. al. 
Send stamp for free catalogue.— 
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Thornton-Pickard Aero Camera, taking 24 
pictures on No. 2 Brownie spool, quick wind 
shutter, antinous release, complete in travelling 
case, 16s. 9d. 


Leitz Microscope, inclinable, on horseshoe 
stand, slip tube coarse and micrometer screw 
fine focussing, spiral focussing and swing-out 
Ssubstage, Abbe condenser, and iris diaphragm, 
$ eyepieces, objectives Leitz 3 and }, and Rei- 
chert 1-15 oil-immerfsion. and lock-up cabinet, 
£15 15s. 

Pr. 12x Double Telescopes, morocco leather 
covered body, screw focussing, screw interocular > 
adjustment, 11-in. O.G., sunshades, and leather 
case, £2 18s. 6d. 

3-Draw Salex Telescope, 2-in. O.G., enamelled 
tubes, leather-covered body, complete, sling caps 
and strap, £4 7s. 6d. 


l 1-pl. Fooal-plane Camera, rising front, direct 

| Viewfinder, R.R. Jens f/% in focussing mount, 
focal-plane shutter, 3 double slides, and case, 
£3 5s. 


Set White Metal Drawing Instruments, in 
pocket case. comprising 6-in. compass and all 
interchangeable parts, 5-in. dividers, with fine 
adjustment, spring bow compass, drawing pèn, 
all reedile points, and double knee joints, as 
new. £3 5s. 

6-in. Sextant, by Brandis and Co., Brooklyn, 
N.Y., silver arc and vernier, reading 10 sec., 
3 eyepieces, inverting, erecting, and star blank, 
sun caps, complete, solid mahogany case, as 
brand new, £8 103.; a bargain. 


Koristka Microscope, rack coarse and micro- 
meter screw fine’ focussing, focussing sub-stage, 
Abbe and iris triple nosepiece, objectives 3 and 
3, 3 eyepieces, revolving and centring stage, and - 
case, in fine order, £12 188. 6d 

i1.pl. Folding Pocket Tenax, double exten- 
sion, rack focussing, rising front, hooded focus- 
sing screen, Kodak anastigmat f/7.7 lens, Uni- 

‘ yensal shutter, adjustable speeds 1 sec. to 1-150th 
ood. Re complete, 6 slides, in new condition, 
_£ . 6d. 


Pr. 12x Carl Zeiss Artillerie Prismatio 
‘BINOCULARS, eyepiece focussing, bending bar, sun- 
shades, 50 mm. O.G.. and leather case, £15 15e. 


‘WIRES: “FILMS, 93-9 4, 


FLEET, LONDON.” 

Rupture—Pallants famous appilances are the 
premier rupture supporte of the world and the most 
-sucoessful ever designed. Supplied to and worn 
by Royalty and hundreds of naval and military. 
‘Officers. Established over 50 years. Illustrated pam- 
phlet free.—RUPTURB INSTITUTE, LTD., 3, Defoe Road, 
“Tooting Broadway, London, 8.W. 


100 Armatures for Disposal, from 8-in. and up- 
wards, 80 and 100 volta; also a large quantity of 
motors of similar big WS ag to \Hvages, 
‘BOLCKOW, AND CO., LzD., Battleship Wharf, Blyth. 


Opportunity—If you are worn out, tired, or dis- 
couraged by working for others, e your own 
inaster. We teach you how. Enclose one stamp.— 
UNIVERSAL SERVICE COMPANY, Technological Experts, 
8, Defoe Road, Tooting Broadway, London. 


8,000 Manufacturing Recipes.—Latest' Money- 


makers. Testimonials innumerable. 
—TECHNOLOGIST, 2628S, Edwards 
shields. 

Telescopes.—61-in. Newtonian, complete with 
:3 best standard eyepieces, 2 slow motions, Hooke’s 
ioint-handle, achromatic starfinder, rack eyemount, 
and our very fine mirror and flat, price £27 10s. 
Monthly terms accepted.—IRVING. 


Telescopes.—3-in. best brass Refractors, complete 
with rack motion and 1 eyepiece, garden or table 
-stand, price £7 10s. Standard F.yepieces, Stands, all 
sizes. Repaire, refiguring, resilvering. Thirty-three 
vears’ experience. Don’t pay shop prices.—IRVING 
135, High Street, Teddington. 


Telescope Work.—Stands, equatorial heads, mir. 
rors, silvering, divided circles, sundials.—G. 
‘WHITTLE, Longmoor Lane, Liverpool. 


For Sale, Cheap, quantity of Second-hand 2 in. 
shafting, Plummer Blocks, Split, and Solid Pulleys. 
—Particulars and prices upon receipt of require- 
ments. Low Tension Single-cylinder Gas Engine 
Magneto, 15s.: 4-Cylinder Eisemann High-tension 
Magneto, £2; 50 Drums (5-gai.) Heavy Gas Engine 
«il, 253. each.—Apply, MECHANIC, 58, Compton 
street, E.C.1. 


Microscope Bargains.—}-12th Baker Oil-immer- 
sion Objective, £5 68.3; 2, 26s.; 3-in., 15s.; Polari- 
scope, 368.; Abbe Condenser and Fitting, 20s.; Iris 
“xtra, 78.; Pair of Goerz Prism Binoculars, 8x, 
£4 58.—Write for bargain list of Astronomical Tele- 


Catalogue, 2d. 
Street, . South 


~copes.—MACKETT, Manufacturing Optician, Tun- 
bridge Wells. 

Unmounted Objects,Wonderful 1s. 6d. sets. 
Botanical. entomological, zoological, crystals, 
algee, radiolaria. Lists.—SUGGETT, Williamson Lame, 
Droylsden. 


Make Your own Castings—Furnace crucibles, 

“tongs, moulding material, 45s. Al} supplies. List 

.—NAYLOR AND CO.. Metallurgists, 75, Simp- 
-on's Road, Bromley, Kent. 


u 


‘funded).—Letters only, 


Society of Arts Student’s Microscope, in- 
Clinable stand, rack and pinion focussing, eye-. 
piece, 3-in. dividing objective, and case, £3 10s. 

3-in. Cuthbert Gregorian Reflecting Téle- 
SCOPE, focussing, star finder, mounted on table 
rand: complete with eyepiece, a bargain, 

2 193. 6d. 


i-pl. Glass Plate Kodak Hand Camera, 
rack focussing, double extension, rising front, 
swing and reversing, Bausch and Tomb R.R. 
lens in Unicum shutter, adjustable speeds 1 sec. 
to 1-100th and time, complete, film pack adapter, 
45s.; 2 bargain. i 


Any Article sent on 
Five Days’ Approval 
against deposit. 


Stereoscopic Chadwick Camera, double 
i-pl., 64 x 43, leather bellows, rising front, 9}-in. 
-extension, swing back, 3 double bookform slides, 
458.; a bargain. 

3-Draw Pocket Telescope, 13-in. 0.G., 2As. 9d. 
Stanley Sighting Telescope, Mark IIl., 21s. Look- 
out Telescope, 1-draw, 25s. 


Jules Richard Mahogany Box-form Stereo- 
SCOPE, focussing adjusting, 50 view on endless 
chain, in fine condition, £4 4s. 


Leitz Microscope, stand C, latest pattern, 
stand inclinable, rack coarse and side micro- 
meter. serew fine focussing, dustproof triple nose- 
piece, revolving and centring stage, rack and 
swing-out substage, swing out condenser, cylin- 
drical iris, 4 eyepleces, objectives 1-im, 2-5th-in., 
3-In., and 1-12th-in. oil-imm., N.A. 1.30, com- 
plete, is case, £38 153.; as brand new; list price, 

1 . e ‘ 


Incubator Capsules of the finest laminated 
copper, corrugated, pegged. Approval. Price 2s. 6d. 
—WOODLEX, Turpin Green, Leyland. 


Agents Wanted.—Book containing 100 trade re- 
cipes, homework, etc. Thousands sold at 1s. Sacri- 
fice 100 4s: 3d., carriage paid. Sample 1s. (re- 
PUBLISHER (Ref. 67), 59, 
Morecambe Street, Walworth, S.E.17. 


Second-hand Leitz Microscope. in good condi- 
tion ut very low price. Other makes at bargain 
prices. _If you really want a microscope, write us 
your frequirements.—Witts, Opticians, 3, Bucking- 
ham Palace Road, S.W.1.° 


Sciertific Appliances—11 and 29, Sicilian 
Avenue, London, W.C.1, for Electrical, Magnetic, Op- 
tical, and Static Materials. 


Lenses, Prisms, Magnifiers, Condensers, and 
Optical Sundries, Thermometers, and Drawing In- 
struments.—As above. 


Morse Keys and High-Note Buzzers. Our 
famous Signalling Box for Learners.—As above. 


Galvanometers, Pheostats, new and second-hand 
inetruments, Wimshurst machines. 


Experimental Materials and odd parts for every 
one. Fifty years’ experience. Write for information. 
Our special new illustrated catalogue, 6d., post free. 
Scientific Appiiances.—As above. 

The “ Gem” Turkish Bath Cabinet.—Cleanses 
and invigorates: cures diseases without nauseous 
drugs. eap, convenient, efficient. A powerful 
eee of diseases. Should be in every home in 

e land. 


The Editor of “ English Meohanic’’ says ;:— 
“ We strongly recommend readers suffering from 
rheumatism, pneumonia, neuralgia, liver trouble, 
skin disease, dyspepsia, insomnia, to get one of the 
Gem Bath Cabinets They will never regret the 
p outlay, and will thank us many times for our 

vice.” 


Gem H. Supplies Co., Ltd., 67, Southwark 
Street, London, S.E. Booklet, 100 pages, post free. 
Mention “ E.M.” 


Cooke }-ņŅl. Lens, Series III., focus 5.1-in., as 
new, 40s.; Pocket Micro. Oil Lamp, metal chimney 
and reservoir, 15s.; Polariscope, 30s.; Bull’s-eye 
Stand Condenser, 7s. 6d.—Below. 


Objectives.—Zeiss Apoch., 24 mm., perfect, £5; 
12 mm., £6 103.: Swift 1/12-in., o.i, £5; Watson 
1/12-in., 0.1. 1.30, £6; Browning }-in., 358.; 3-in., 
18s. 6d.— Below. 

Browning’s New Micro-Polariscope Objects 
of Organic Compounds. Gorgeous effects. Per- 
manent mounts. 2s. 6d each, post 3d.—J.:Brown- 
ING, 37, Southampton Street, Strand, W.C.2: 


LEET STREET, 


City Sale & Exchange 


Pr. Powerful 20-Mile Range Field Glasses, 
focussing, fitted compass, and case, 21s. 

Negretti and Zambra Tourist 3-Draw Tele- 
SCOPE, oxidised tubes, sunshade, 23-in. O.@., dom- 
plete, slings, £6 2s. 6d. ` 

i-pl. Folding Pocket Camera, Peri ehutter, 
adjustable speeds, R.R. lens, 8 slides, 328. 6d. 

4 mm. KXoristka Apochromatic Micro. 


OBJECTIVE, collar correction, N.Ap. 0.05, as new, 
£7 15s. 


Beginner’s Microscope, inclinable, rack and 
pinion focussing, eyepiece, 3-in. triple dividing 
objective, 22s. 6d. ' 

Pr. 8x Busch Roja Prismatic Binoculars, 
eyepiece focussing, bending bar, & bargain, 
£2 19s. 6d. - : 


Crouch Microscope, inclinable stand, rack 
coarse and micrometer screw fine focussing, triple 
nosepiece, revolving and centring stage, substage, 
Abbe and iris, 2 eyepieces, objectives § and 3, 
£9 10s. 

Pr. 20x Salex Stereo Prism Binoculars, 

52 mm. O.G., central screw and eyepiece focus- 
sing, bending bar, complete, solid leather cling 
case, £15 15s. 
_}-pl. Latest Pattern Regular Sanderson 
HAND OR STAND CAMERA, triple extension, ‘rack 
focussing, universal rising, falling, and swing 
front, swing to reversing back, wide angle rack 
and pinion, Ensign anastigmat f/7.7 in Ensign 
sector shutter, speeded 1 sec. to 1-100th and 
time, 3 double slidės, and case, £9 108.5 as 
brand new. 


Powerful 4-Draw Telescope, morocco 
covered body, brass tubes, 2-in. O.G., in new 
condition, £8 15s. 


43 x 6 cms. Reflex Camera, }/6.8 Trioplaz 
anastigmat, time and inst. shutter, film pack 
adapter, in fine order, £2 188. 6d. 


Koristka Microscope, on horseshoe foot, in- 
clinable, rack coarse and micrometer screw fine 
focussing, dustproof triple mosepiece, revolving 
and centring stage, swing-out substage, Abbe 
condenser and iris, 3 oculars, objectives a ł 
1-12th in. oil-imm., N.A. 1.30, complete, lock-up 
case, £18 10s. 


"E.C.A. 


22.in. Mirror and Flat, by Cooper, Chadamin- 
ster. Excellent figure. Also Convex Mirror and 
mount, for use as Cassegrain, £60, or offer. 


Naval Telescope, 2}-in. clear 0.g., polished 
taper wood tube, £2 18s. 6d.; 1}-in. ditto, o.g. 
slightly chipped, £l. 


4}-in. Reflector mirrors by Ellison. Handy, 
powerful, portable. £10. l 


3-in. Cardboard Telescope, complete, on stand, 
with two eyepieces, best achromatic o.g., £8. 2-in. 
ditto, ditto, £6. 


3}.in. Silvered Newtonian Flat, complete in 
cell, with cover, £2 103.; fine Comet Eyepiece, huge 
field, brilliant definition, l}ł}-in. field lens, complete 
with tinted cap for moon, £2 6s. 

S-in. Silvered Convex Mirror, in cell, with 
cover, £3. Carriages and postages on all above extre. 
—F. BURNERD, M.B.A.A., Dryburgh Works, Putaey, 
London, S.W.15. l 


Watson’s No. 1 Van Heurck Microscope, with 
fine adjustment to substage, bell glass shade and 
ebonised base, eyepbeces 2 and 4, parachromatic 
objectives, }-in. and }-in., double nosepiece, achro- 
matic condenser, price £60. 


(A Very Fine Instrument, almost new.) 
Zeiss Abbe Avertometer, and case, £3 106. 


W. Watson and Sons, Ltd., 313, High Holborn, 
London, W.C.1. 


5j-in. Reflecting Telescope, on- altazimuth 
stand, excellent condition, brass body, finder, 42-in. 
focus, slow motion in alt., 3 eyepieces 80, 120, 160.— 
(HALL, 19, Albion Grave, London, N.16. : 


Traversing Head Shaving Machine, £1?; 
Plain Lathe, £4; Ornamental Lathe, with many 
chucks and appliances; 4}-in. Lathe, by Milnes. 
Samp for details.—HaLL, 19, Albion Grove, London, 


ate 


Microscope Slides.—Highest quality, from 30 
for £1 to 3s. 6d. each. 24-page list free.—Below. 


Wing, thecla imperialis, gorgeous colours, rivals 
the manias, 10d. Wings, graceful micros., 10d.; 
postage 3d.—Below. l 


Radium Slide.—Perpetually and brilliantly scin- 
tilating. Wonderful and fascinating object, 2s. 9d. 
—GRAY, 40, Grange Road, Lewes. . 


Don’t Buy Any Lathe until you have seen this- 
2}-in. centre, three-speed cone pulley, head and 
tailstock hollow spindles, with taper centres, car- 
riage, screw traverse length of bed, with tool slide, 
set-over tailstock. complete with faceplate and 
ariving gear, 70s. Photo and specification with 
description on receipt of stamp. Exceptional Value. 
—~S. MAXFIELD, 168, Victoria Road, Aston. 


, 


*Phone, s 
CITY 6981. 


Kaai 


ie, 2. ty te Oh a O e 
` : e rs a 


l 


Marca 24. 1922. 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 2074. 


105 


"4 PWO-MANUAL PIANO WITH| 


ORGAN PEDALS.—IV. 

A study of Figs. 17 and 18 will give an 
idea of the staging necessary for the 16 it. 
levers. As seen im Fig. 17, the level is 
4 in. lower than that. carrying the levers 
of the 8 ft. side. The frame is shown with 

„its woodwork complete in Fig. 17, while 
Fig. 18 shows it inverted and minus the 
pase. In this view are also seen the 
covering boards of the 8 ft. crank wires, 
though for clearness the wires themselves 
have been omitted. ` ; 

-The first step will be, as before, to 
make and mount the levers. ` These are, of 
ithe same lengih as those on the 8 ft. 
, gide—viz., about 44 ins., dependent on 
thé distance of the sticker hole in the 
jack from the piano front. Indeed, the 
-boxwood portion of the levers may be 
made all together, 8 ft. and 16 ft. The 


Y 


latter, however, instead of having semi- 
circular hoppers mounted on the ends, 
will carry wedge-shaped pieces as ìn Fig. 
19, which may of course be made in the 
length in the same manner. as were the 
hoppers. 
Having mounted the complete series of 
levers, we shail proceed to make the 
thrust wires and crank wires as previ- 
onsly explained, after which we may 
screw on the base board and test the 
action with the pedals, though it is not 
vet possible to do so with the piano, since, 
so far, the ram couplers have not been 
inserted, and the levers will in conse- 
quence be too low to touch the jacks. 
After satisfying ourselves that the 
mechanical action is correct, the coupling 
‘movement may be taken in hand. This 
is shown best in Figs. 2 and 3a. The first 
thing to consider is the long steel rod 
which passes through the box containing 
‘the 16 it. thrust wires, which may be jin. 
dia. By means of two Wires set in this 
rod at right angles at each end of the 
above-mentioned box, a second steel rod 
is carried, capable of moving backward 
and forward on tsp of the box, and im- 
parting this movement to the rams. This 


7 Q 
may be seen in Fig. 2, also end view, 
Fig. 1. BL | 


Fig. 20a gives the general shape and. 


dimensions of the ram and carrier, while 
at b is seen a suggestion for making the 
set. The top piece may be made from 
a half-section of curtain rod, as in the 
case of the hoppers. When finished, this 
portion should be leatherscovered, as be- 
fore. The length of the brass tube on 
which each is mounted must be accurate. 
The series have to take exactly the same 
space as do the 30 levers, and there should: 
be np side-play here. It will be found 
that 9/16 in. leaves just sufficient clear- 
ance to allow of easy movement. Fig. 20c 
shows four of these rams assembled on 
the carrying rod, also, one end bush re- 
taining them in position. | 

- In Fig. 2 the whole series is seen, while 
this, with Figs. 3 and 3a, makes clear 
the lever by which it is actuated. The 


slotted lever'is of hard woqd, and works 


on a pivot set in the staging. Its height 
is such that the upper surface comes 
within half an inch or less of the base of 
the piano ‘when in position. 

This coupling movement should now be 
tested by moving the slotted lever to the 
left. The rams should travel to the tops 
of the slopes on the levers, but not fur- 
ther. They should be quite easy in move- 
ment and almost noiseless. A little black- 
lead rubbed in with tallow will help in 
securing both these latter conditions. 

Another important point is that when 
in the forward position the rams, being 
now mounted on the lever wedges, should 
attain a height exactly equal to the hop- 
pers on the 8 ft. levers. Again, on de- 
pressing a pedal the 8 ft. lever rises, and 
likewise a 16 ft. lever carrying its ram, 
and here also the total height should be 
equal in both. 

The drawstop action is quite simple, 
and Big. 21 will be practically self- 
explanatory. The slotted wooden lever on 
the 8 ft. staging may, cf course, be in any 
position convenient, accordingly as the 
boxwood levers and jacks have been dis- 
posed. The figure shows a long vertical 


steel rod 4 in. dia., having a crank bend 
at its lower end. The throw of this crank 


is equal to the radius of the slotted lever - | 


above referred to. The vertical axis of 
this rod is exactly in alignment with the 
centre of the same slotted lever. The 
normal position of the crank is at right 
a to the piano front. Thus when the 
pedal board is pushed home under the 
piano the 'crank engages automatically 
with the slotted lever, and, being con- 
centric with the same and of equal radius, 
imparts its motion to the latter without 
friction, thus actuating the coupling 
mechanism. Di 

By reason of its position it will be seen. 
that the long vertical rod must necessarily 
pass within the piano case. Its upper end 
is taken through the framework on which 
the- balance rail is mounted, i.e., the 
wooden rail carrying the keys on their 
pins. Here it should be provided with a 


metal bush. together with a collar pre- 
venting any vertical movement, a similar 
collar and bush being fitted in the inside 
of the base and serving also in a, similar 
capacity. | 

As regards the square and crank move- | 
‘ment, the design of the pianoforte will be 
the dominating factor here. 

In the writer’s case, the construction of 
the framework was such that a portion of 
the vertical rod was exposed, and this 
being immediately beneath the keyboard. 
it was a very simple matter to fix the 
crank, horizontal connecting rod, square 
and drawstop in such a manner that the 
stop handle was easily accessible to the 
left hand. Where, however, this disposi- 
tion of parts is not possible, the upper 
crank and the horizontal movement may 
be placed in the key frame, just under the 
keys themselves, where there will be found 
plenty of room available. 

The rod carrying the drawstop handle 
will then pass through the case of the 
pane just below the keys on the extreme 
left. 

Having now put on the final touch, the 
instrument may be given a thorough test. 
If each_part has been carefully adjusted 
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it should be.found that the piano key 
` descends with a clear and decisive nott 
just before the corresponding pedal has 
reached the bottom. On coupling the 16 ft. 
the two notes of the octave should syn- 
chronise exactly, and be of equal strength 
throughout the compass. It should also be 
possible to draw the coupler and push in 


the same while a note is being held by the 
pedal, and if any stiffness manifests itself 


in doing this all parts should be carefully 
. examined and lubricated with oil or black- 


lead, according to the material where the 


friction is set up. 


The drawing of the coupler whilst actu- 
ally playing is a condition that is bound 


to occur sooner or later, and to avoid 
straining the whole action it will be well 
to provide for the contingency at once. 
In concluding this portion of our work, 
where the pedal attachment alone has been 


dealt with, it may be pointed out that the 
attachment is equally suitable to a grand 
or semi-grand piano, though the absence 
of the vertical casing will leave the sticker 
movement in view. Moreover, it will be 
necessary to provide .a panel at the base 
These, however, are 
details which will quickly: suggest them- 
selves on pertsal of the foregoing descrip- 


to. take the jacks. 


’ tion. 


In our next article we propose to enter 


upon the attachment of the second mayaal. 
(To be concluded.) 
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MEASURING THE GROWTH OF 
 PRBBS. 


In the ‘‘ Proceedings ’’ of the American 
Philosophical Society for August, 1921, 
Dr. D. T. Macdougal gives the results of 
observations, made with a dendrometer, 
on the growth of trees. It was found that 
_ the period in which enlargement of trunks 
takes place is comparatively brief even in 
places in which the season 1s of andeter- 


minate duration.: Growth is in activity of 
an embryogenic tract of tissue, the activity 


of which depends upon environmental con- 
ditions, and no part of the observations 
suggested a seasonal rhythmic action. 

The trunks of all the trees measured 
show a daily variation in size, by which 
the maximum is reached shortly after sun. 
rise and the minimum at a time after 
noon, dependent upon external agencies. 
. These variations appear to depend upon 
the water-balance in the woody cylinder, 
are greatest in the seasons in which water- 
loss from the crown is greatest, are least in 
the cooler or damper seasons, and are to 
be detected in the records even in the 
period of most rapid enlargements of the 
trunk. The trunk of a tree may, in fact, 
be compared to the suvnlv hose of a 
fire-engine coupled to a hydrant. When 
the pressure from the mains is enough to 
supply water faster than it can be pumped 
out, the hose is distended. When the 
engine tends to take water faster than 
it would be delivered by the system, the 
hose would tend to collapse. 


Awakening and growth of the terminal 


buds with resultant elongation of leaders 
and branches generally begins some time 
before enlargement of the trunk takes 
place in many trees. The period separat- 
ing the two may in extreme cases be no 
more than a week. 

The fact that growth depends upon 
physical conditions largely externa] in- 
stead of being a manifestation of a rhythm 
ion the part of the tree is well evidenced 
by tests in which trees which had ceased 
to grow with the seasonal drving out of 
_ the soil were awakened by the introduction 
of a renewed water supply. 


FOGS AND CLOUDS,* 


By W. J. Humenuesys, C.E., P.H.D. 
Professor of Meteorological Physics, 
United States Weather Bureau, De- 
partment of Agriculture, Washington, 
D. C. Associate Editor, Member of the 
Institute. : 
Everyone knows that rain and snow come 

out of the clouds, and that every cloud 

and fog particle is either a water droplet 
or an ice crystal. Naturally, therefore, 
one asks where all this endless supply 
of water comes from; endless, because 
year after year, century after century, 
and age after age, rein and snow have 
descended as they now descend. And 
where, too, does it all go, this world aver- 
age of sixteen million tons a second? The 
answers are: It comes from the soil and 
its vegetation, from rivers, lakes and the 
oceans; and to them it returns—an end- 
less -cycle of evaporation and condensa- 

tion. , 

EVAPORATION. 


The first of these processes, namely, 
evaporation, consists in the change of 
water (waber in this case, though many 
substances behave similarly) from the 
liquid, or even solid, state to that of an 
invisible gas, in which condition it be- 
comes an important, though always rela- 
tively small, part of the air we breathe. 

The rate of this evaporation depends on 
a number of things, the more important 
of which are: 

a. The area of the evaporating surface. 

The larger the surface the more rapid the 
total evaporation. It is in recognition of 
this law that we spread out a drop or eyen 
a puddle of water to hasten its disappear- 
ance. . 
b. The temperature of the evaporating 
water. The higher this temperature the 
more rapid the evaporation. That is why 
heating things hastens their drying. 

c. The velocity of the wind to which 
the water is exposed. This explains why 
roads, for instance, dry so much quicker 
when the winds are strong than when they 
are light. — 

d. The amount of moisture already 
in the atmosphere. The wash on the 
clothes-line, as every housewife knows, 
dries provokingly slowly during cloudy, 
muggy weather. 

All the other factors that affect the rate 
of evaporation, such as density of the air, 
saltiness of the water, etc., generally are 
small in comparison with the above, and 
need not here be considered, since it is only 
intended to make perfectly clear, through 
our evervday experiences, the wide occur- 
tence and great importance of evaporation. 

SATURATION. 

Although evaporation, as just stated, is 
so very general, there are conditions under 
which things will not dry, nor bodies of 
water any longer decrease. Thus even a 
rather small amount of water in a tightly 
closed bottle, or other impervious vessel, 
remains there indefinitely. The space 
above the water becomes saturated, we say. 
by which we mean that it gets so charged 
with water-vapour that, under the exist- 
ing conditions, it can contain no more. 
At this stage the net evaporation is zero. 
That is, the amount of the invisible water- 
vapour that now goes back, or condenses, 
into the liquid stage is exactly equal to 
that which, in the same time, leaves the 
liquid surface and becomes invisible 
vapour. In other words, at this stage, 
however rapid the interchange between 
liquid and vapour, the amount of each 
remains constant. 


* Based on a lecture given hefore “the Section on 


Phvsics and Chemistry of The Franklin Institute one 


January 5, 1922.-From the Jourrul a 
j Institute. ourral of the Franklin 


` 


Numerous careful experiments have de: 
termined very closely the exact weight of 
water-vapour per cubic foot, say, when the 
space in question is saturated at any given 
temperature, from the boiling point to fat 
below that of freezing. And these experi. 
ments show two facts of paramount im. 
portance in the formation and dissipation 
of clouds, namely: i 

1. The amount of moisture necessary to 
produce saturation increases rapidly with — 
increase of temperature. | 

2. The amount of water-vapour. essential 
to saturation is not appreciably affected 
by the presence or absence of the other 
gases of the normal atmosphere. | 

It is true that even in technical language 
we often say that the air contains suck or 
such an amount of moisture, as though 
the presence of the air was essential to- the 
existence of the vapour, or as though the 
air acted somehow like a sponge in taking 
up water. But, as explained, this idea is 
wholly wrong. The only appreciable effect 
of the. presence of the other gases of the 
atmosphere on the moisture is that of slov- 
ing the rate of its spread or diffusion. 
Temperature and temperature alone, to 
within a negligible amotint, determines the 
quantity of vapour per any given volume 
necessary to produce saturation, or, of 
course, any definite percentage or fraction 
oi saturation. 

CONDENSATION. 

The percentage of saturation ‘produced 
by a given amount of water-vapour mar, 
therefore, as is obvious from the above dis _ 
cussion, be varied by altering the volume it 
occupies or its temperature, or both; and 
as rapidly as saturation tends to be ex- 
ceeded moisture condenses out on to any 
water surface or solid that may be present. 
Thus, the deposition of dew, the formation 
of hoar-frost, and the sweating of ic 
pitchers, all are examples of condensation 
owing {o passing 'the saturation point, or 
dew-point, as it commonly is called. In 
these cases just mentioned the temperature 
of the water-vapour, and, of course, of the 
other constitucnts of the atmosphere, 
which, however, play 1:6 part in the con- 
densation, is lowered through contact with 
cold objects, and the volume of this 
vapour, as well as that of the accompany- 
ing chilled gases, decreased—decreased be- 
cause in the open air the pressure remains 
constant, or nearly so, whatever the degree 
of cooling. 

Similarly. whenever the temperature of 
the open air passes below the dew-point 
condensation occurs in the form ‘of in- 
numerable water droplets or tiny ice 
crystals throughout the chilled volume, 
and thereby produces a fog or a cloud, as 
determined bv location—a fog if on the 
surface, a cloud if only in mid-air. 

The natural processes by which a given 
body of 'the atmosphere mav be sufficiently 
cooled to lose a portion of its water-vapour 
by condensation are: (1) Contact. with 
objects colder than itself; (2) mixing with 
colder air; (3) radiation: (4) expansion. 
_ Condensation as a. result of contact cool- 
Ing is well illustrated, as already ex- 
plained, by the deposition of dew—the be- 
dewed objects having been cooled by radia- 
tion; by the formation of hoar-frost. 
which occurs under the, same conditions, 
except ab a lower temperature, as does 
dew: and by the sweating, during warm. 
humid weather, of all cold objects. It is 
further illustrated by the formation of fog. 
generally light, when relatively warm. | 
humid air drifts over a snow bank or other 
cold surface. i 

The second of the above processes of in- 
ducing condensation, that is, the mixing 
of masses of humid air of different tem- 
peratures, is not very effective. Indeed, an 
accurate calculation, based on the tempera- 
ture-and volume changes and other factors 
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` of the problem, shows that while a fog or 


r 


cloud may be obtained by this process no 
appreciable amount of rain or snow is 
likely to result. Layer or straltus clouds 
at the boundary between relatively warm 
air above and cold beneath, a phenomenon 
of occasional occurrence, are at least par- 
tially due to mixing, as are also the fogs 
that so frequently occur over adjacent 
warm and cold ocean currents. 

The ‘third process by which air loses 
heat, namely, by radiation, probably is of 
little importance in the production of 


. clouds, since the most chilled portions of 


free air sink to lower levels and thereby 


-become even warmer and drier than they 


. were at first. Near the surface, however, 


where descent and the consequent dynami-. 


cal warming, as it is called, are impossible, 
radiation often is very effective in the 
production of fog. 


. The last of the cooling processes men- 


tioned above, that 
exceedingly effective, 


is 
is 


is, expansion, 


and to it 


. due the grdat bulk of cloud formation. 


Now, expansion of the air may be pro- 
duced either by heating it or by -reducing 
the pressure to which it is subjected. Itis 
the latter process, obviously, and not the 
former, even though heating generally is 
the initial cause, that produces the-cooling 
of free air and the formation of cloud. 
‘To make these points clear, consider the 


‘wesults when 4 given mass of humid air is 


heated, as it may be, over a region 
warmed by sunshine or otherwise. With 
increase of temperature it expands and 
thereby becomes lighter, volume for 
volume, than the surrounding cooler 
air, The surrounding denser air then 
‘underruhs the lighter and lifts it up 
to higher levels, just as hot air is driven 
up a chimney. As the warmed air is thus 
forced up. (rises, a8 we generally say) the 
‘pressure to which it is subjected obviously 
decreases in proportion to the weight. of 
the air left below. It, therefore, gradually 
expands as if rises, and thereby does work, 
and since the only energy available for 
this work is the heat of the ascending air, 
It follows. that as its height increases its 
temperature must correspondingly de- 
crease. As a matter of fact, for air of 


average humidity, the rate of this decrease 


is approximately 1° F. per 187 ft. increase 


‘ of elevation up to the base of the cloud, if 


there be one, in the rising air, and then 
much less through the cloud. In any 
event, the ascending air attains equili- 
brium only when it has cooled by expan- 
sion to the temperature of the air that 
finally surfounds it. Hence, when it 
comes to rest, it is colder, often much 
colder, than it was before it was heated. 
Of course, the expansion of the rising air 
the vapour 


capacity, but it is easy to show, both 


~ 


theoretically and experimentally, that this 
increase of vapour capacity By volume ex- 
pansion is small in comparison with its 
simultaneous decrease through the lower- 
ing of the temperature,-and that convec- 
tional expansion, therefore, whether inci- 
dent to the blowing of wind up and over 
mountains, or to local heating, is a most 
effective means of inducing condensation 
and the formation of clouds. 


| | CONDENSATION NUCLEI. 
Whenever ordinary air, kept humid by 
© presence of water, is suddenly ex- 
panded in a closed vessel, it instantly 
becomes filled throughout with a minia- 
ture clond, precisely as occurs on an in- 
comparably larger scale in nature. Sub- 
sequent expansions of the same air, othe?- 
Wise undisturbed,. induce less and less 
cloud, and presently none at all. If fil- 
tered air, that is, air drawn through 


_ Several inches of cotton wool, or other 


substances of similar texture, is used, con- 
densation by modergte expansion is im- 
possible from the first. The admission, 
however, of a little smoke restores to the 
exhausted air, and endows the filtered air 
with, full powers of condensation. There, 
are, therefore, condensation nuclei in the 
atmosphere — hundreds and often 
thousands of them per cubic inch—which 
can be filtered out; and microscopic 
examination shows that they consist essen- 
tially of dust particles. „Hence, dust, 
moisture, and some cooling process are 
the three essential factors in all natural 
fog and cloud farmation. : 

It is true that a few substances other 
than dust, such as the oxides of nitrogen, 
act as condensation nuclei, but they seem 
generally to be negligible in quantity. 
Furthermore, condensation can be obtained 
in ait wholly free from any such nuclei 
provided it is ionised and forced to at least 
a fourfold supersaturation, a degree of 
humidity that probably never occurs in 
nature. Indeed, under very great super- 
saturation, eight-or ninefold; condensation 
occurs even in perfectly clean non-ionised 
air. But this, too, is only a laboratory 
experiment, and not a process by which 
clouds are formed in nature. 


FOGS. 

Distinction BErwEEeN Foc anp Crou. 

As already explained, whenever the air 
is cooled, by any means whatever, below 
its dew-point, a portion of the water- 
vapour present separates out on such 
dust particles or other condensation 
nuclei as may happen to be present. 
If this process occurs only at a con- 


siderable distance above the surface 
of the earth, leaving the lower air 


cleat, the result is some form of 
cloud. If, on the other hand, it extends 
quite to, or occurs at, the surface of the 
earth, it is then called & fog, no matter 
how shallow nor how deep it may be. Tne 
distinction, therefore, between fog and 
cloud is that of position. Fog is a cloul 
on the earth; cloud, a fog in the eky. 

In some cases the only basis of distinc- 
tion between fog and cloud is that of view- 
point. For example, the mist that some- 
times covers only the crest of a mountain 
generally is called fog by those actually in 
it, and cloud, at the same time, by those 
in the valley below. ` 


WHERE AND How Formen. 

Frogs are likely to form along rivers and 

large creeks and in the mountain valleys 
of all but arid regions in the latter part 
of any still, cloudless night of summer or 
autumn. During these seasons the 
streams and the humid soil are warm, 
especially when exposed to sunshine, and 
hence evaporate much moisture into the 
lower atmosphere, where, in great 
measure, it remains when there are no 
winds to blow it away. 
- Throughout the night, however, the sur- 
face of the soil and the adjacent humid air, 
by virtue of its humidity, lose heat 
rapidly by radiation to the colder atmo- 
sphere above and to the sky, or empty 
space, beyond. This loss of heat by radia- 
tion is no greater, of course, by night than 
in the daytime, but when there is no sun- 
shine to make good such loss, or do better 
—as generally is the case through the 
forenoon—the inevitable consequence is a 
lowering of the temperature. Hence, dur- 
ing calm, clear nights the temperature of 
the humid surface air often falls below 
the dew-point and a fog of corresponding 
depth and density is formed. 

If the sky is overcast there commonly is 
enough radiation from the clouds back: to 
the earth, especially if they happen to be 


t 


low (hence warm), to prevent the cooling 
of the surface air to the dew-point and the | 
consequent formation of fog. Neither does 
fog form when there is considerable wind, 
partly because the more humid lower air 
is, then mixed with the drier upper air 
and the surface dew-point thereby 
lowered, and partly because this mixing 
prevents much fall in the surface tempera- 
ture by distributing the loss of heat 
through a relatively large amount of air 
instead of leaving it confined essentially to 
that near the ground, Hence fogs of the 
ind under consideration—radiation fogs, 
summer fogs, land fogs, valley fogs— 
seldom occur either when the sky is cloudy 
windy. | 

(To be continued.) 
————— rm 6 OM 
WINDOWS:TABIR PAST, PRESENT 
AND FUTURE. 


, During the recent gales the crash of 
broken glass or the rattle of badly fitting 
sashes or casements has probably set 
many a sleepless householder wondering 
why the average window is still oftener a 
nuisance and sometimes a danger, even in 
otherwise well-built dwellings, than the 
well-designed and soundly constructed in- 
surer of health and comfort it should and 
might be. The perfect window should be 
one that is easily opened and closed with- 
out jamming or rattling, that is draught- 
proof and weatherproof, does not need con- 
stant adjustment and repair, offers the 
least possible obsf@ruction to light; is 
quickly and easily cleaned, without 
danger to the life or limb of the cleaner, 
and provides ventilation to the full area 
of the window. Last, but not least, it 
snowld facilitate any desired architectural 
effect, and enhance, instead of detracting 
from, the beauty of the building. 

The wooden window fulfils none of the 
above-mentioned conditions. It is bad 
constructionally and artistically. Wood, 
especially just now, when seasoned timber 
is seldom to be had, is subject to varia- 
tions of climate, which causes it to shrink 
and swell, and, consequently, it defies 
permanent adjustment. With sliding 
sashes, broken sash-cords are of constant 
annoyance and expense, only half their 
area is available for ventilation, and the 
necessity for wooden wedges to prevent 
rattling is a nuisance, aggravated by their 
freakish absence just when a gale springs 
wp in the middle of the night and the 
awakened sleeper gropes vainly about to 
find them, and has to descend into the 
kitchen to extemporise substitutes out of 
bits of bundle-of-wood sticks with a blunt 
knife. Technically it is as futile as it 
is inartistic to fix wood, which is a soit 
and perishable material, to brick and 
stone, which is hard and lasting. 

The ordinary metal casement, as made 
hitherto, has not greatly encouraged those 
who otherwise would long ago have gladly 
adopted it. Made properly and to special 
sizes and designs, it has been costly, and, 
when ordered from-_stock, it has for the 
most part been found as badly fitting as 
its wooden predecessor. It has been left 
for the Crittall Manufacturing Company of 
Braintree, who have in some other things 
welcomed by our readers made ‘really 
scientific research subservient to success, 
to place before the public a metal case- 
ment which really does fit perfectly and 
permanently, which can be made to any 
design or special requirement, and which 
can be supplied from stock at from is. 7d. 
to Is. 10d. per ft. super, delivered com- 
plete with all fittings and two coats of 

aint. , : K 
: The Crittall, Company have just issued 


L- 


Ah informative illustrated booklet, which 


or the night 
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should be read by all, especially perhaps 
by those who have not realised the dif- 
ferent requirements demanded of the most 
perfect window in different situations, and 
the much more frequent impossibility of 
meeting them. Take, for instance, the 
picturesque appearance of the old- 
fashioned leaded window. The lead was 
secured to the flat metal frame, generally 


_ more or less badly, by the local black- 


smith, and always worse by his modern 
imitator, with the result that the rivets 
soon became loose, or broke, with the 
constant slamming, with the result that 
the glass broke, or became loose, and let in 
the weather. With the Crittall metal 
casement leaded glass can be used with 
complete confidence in its permanency and 
the maintenance of its pleasant homely 
effect without any of its. drawbacks. 


Those who have seen the windows which 
have been used in the erection of some 
of the working class houses under the 
Housing Acts will assuredly regret that 
windows were not used of the special type 
and in the standardised sizes the Crittall 
Company have designed for small houses, 
artisan’s dwellings, cottages, or bunga- 
lows, which have all the advantages of the 
more expensive casements made to special 
sizes, but cost very considerably less than 
any other type of window, either of wood 
or metal. 


Again, the French window, made to walk 
through, either on to a terrace or veran- 
dah, or direct into the garden, specially 
requires to be always apened and closed 
easily, and, when shut, to exclude the 
weather. How often does it do so, even 
when doctored with felt or rubber round 
the opening surfaces, both of which require 
frequent. renewal and are always eyesores. 
The Crittall metal window, with its sub- 
stantial bronze hinges and fasteners made 


' to lock, ensure the permanent functions 


-~ 


thereof, while its graceful lines obstruct 
nothing of the view beyond. 


For the office window in large towns the 


saving of daylight, the exclusion of street 


noises, and the guarantee of the safety of 
the cleaners who have to work on the high 
stories of tall buildings are, or should be, 
indispensable conditions. Metal case- 
ments of the Crittall type fixed direct to 
the masonry or brickwork increase by as 
much as twenty-five per cent. the amount 
of daylight delivered, ensuring a welcome 


reduction in the cost of artificial lighting. 


_ be resuscitated, with necessary m: 


Perfect contact of the metal shutting sur- 
faces, moreover, not subject to the shrink- 
ing and twisting common to wooden’ win- 
dows, excludes all noise and draught. 


For factory windows, store buildings, 


- laundries, garages, or outhouses, Crittall’s 


standard fenestra windows, surrounded by 
just sufficient masonry and. steel framing 
to support them, are cheaper than walls. 
Indeed, they are veritable “ walls of de- 
light ” themselves, produced in a range 
of standard sizes, based on a 12 in. by 
18 in. glass pane, with convenient varie- 
ties of ventilating panes all ready for use 
from stock. | 

some: of. our modern traders, we are 
sure, do not recognise the fact that it is 
the general effect of the shop window and 
its surroundings that attract the customer 
rather than the goods displayed behind it. 
Huge ‘sheets of plate-glass, often obscured 
by moisture, which condenses on their cold 
surfaces, or blazing with the sheen re- 
flected from the brilliant sunshine, which 
half blinds the beholder, are not nearly 
so attractive as the old bow shop-front. 
now fast disappearing, which might well 
odifica- 


_ tions, facilitated by the Crittall system, 


with advantage, especially if the effect is 


my 


“—h 


enhanced by the judicious use of steel or 
bronze in the same way that the artistic 
frame not unseldom determines the success 
or failure of the picture. Thanks to its 


permanent nature, bronze has always been 


recognised as the most suitable material 
for doors and windows in all buildings of 
architectural importance. In this mate- 
rial the finest lines of the sculptor are 
faithfully reproduced, and effects can be 
obtained which would be impossible in any 
other material. Unlike steel, it is not 
subject to corrosion, and, therefore, does 
not require painting (a considerable item 
to set off against the initial expense), and 
if exposed to the atmosphere, will assume 
a beautiful colour and finish. 

Finally, but surely more fruitfully bene- 
ficial than elsewhere, is the adoption of a 
suitable system of fenestration in our hos- 
pitals and schools. In the hospital, ease 


of cleaning is the primary consideration in |, 


every ward or operating room ; and, next, 
the absence of any superfluous mouldings 
or corners which harbour germ-laden dust. 
In the school, ventilation without-draught 
and the maximum of-obtainable light are 
essential, the neglect to provide which 
paralyses the teacher and blunts the capa- 
city of the scholars. Those who glance 
at the illustrations of the booklet issued 
by the Crittall Company will need no 
further recommendation of ours to adopt 
the Crittall metal casement, which so effec- 
tually secures priceless advantages never 
derivable from the wooden window, and 
seldom, if ever, from any substitute within 
our experience. . 
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SCIENTIFIC SOCIETIES. 


g ae 
ROYAL METEOROLOGICAL 
SOCIETY. 


The usual March lecture of this Society 
was delivered on Wednesday, the 15th 
inst., at 49, Cromwell Road, by Dr: E. M. 
Wedderburn, O.B.E., F.R.S.E., the sub- 
ject being ‘‘Seiches; and. the Effect of 
Wind and Atmospheric Pressure on In- 
land Lakes.’’ The President of the Society 
(Dr. C. Chree, F.R.S.) was in the chair. 

‘* Seiche” is the name originally given 
in Switzerland to quasi-tidal movements 
of the level of inland lakes. The study 
of these began about the year 1730 in 
Lake Geneva, but their character as 
sturding oscillations of the water in the 
lake was not recognised until Forel began 
his classical series of observations in that 
lake in 1869. At a much earlier date it 
had been realised that there was an inti- 
mate connection between these movements 
and atmospheric pressure, though some 
observers suggested as causes the emission 
of gases or the existence of large abysmal 
monsters. 
Chrystal made a careful study of the 
seiches in Loch Earn for the Scottish 
Lake Survey. Simultaneous observations 
with a  Dines-Shaw  micro-barograph 
enabled him to discuss the effect of small 
barometric disturbances with much 
greater exactitude than had previously 
been possible, and he was able to show 
that microbaric disturbances were the 
most frequent cause of seiches. _ Other 
possible causes appear to be heavy rain- 
fall over. part of the lake, rapid flooding 
and wind squalis. Earth tremors appear 
on occasion to have caused considerable 
movements, but this is an unusual cause. 


-The Scottish Lake,Survey also discovered 


the existence of internal seiches of large 
amplitude. During autumn in all lakes 
of considerable depth there is at the sur- 
face a layer in which there is little varia- 
tion of temperature with depth. At the 


In 1905 the late Professor. 


foot of this layer there is another narrow | 
‘layer, called the discontinuity layer, in 
which the fall of temperature is rapid, 
while below. this is the bottom water of 
the lake, in which temperature variations 
are small. The effect ot wind blowing 
along a lake is to accumulate the warm 
surface water at the lee end, so that the 
‘discontinuity layer is displaced from its 
normal ‘horizontal position. When the 
wind ceases or moderates, a standing os- 
cillation commences at the discontinuity 
layer, which is the surface of separation 
between the top and bottom layers. The 
period of oscillation depends on the dif- 
ference of density between these layers. 
The oscillation may be of large amplitade, 
many feet, without measurable disturb- 
ance of the level of the free surface. 


EDINBURGH GEOLOGICAL SOCIETY 


At last week’s monthly meeting of. the 
Edinburgh Geological Society Mr. Bailey 
gave an interesting account of the geology 
ot the Island of Mull. He explained that 
Mull in the past had been investigated by 
geologists of the standing of Macculloch, 
the Duke of Argyll, Judd, and Geikie, and 
that more recently it had been intensively 
studied by the Geological Survey. It is a 
justifiable claim that the island furnishes 
the most wonderful example of a dissected 
volcano known to science. : 

Mr. Bailey sketched the tertiary history 
of the island. He showed how the bottom 
of the chalk sea was elevated to become 
the site of a desert plain; how moist tem- 
perate conditions followed, bringing wood- 
land vegetation ; and how at the same time 
the great volcano started its career with 
outpourings of basalt lava. Lantern slides 
illustrated the famous columnar basalt of 
Staffa, and an account was given of a 


‘| theory which Professor Iddings- has de- 


veloped in this connection. Other photo- 
graphs showed Macculloch’s fir tree, stand- 
ing erect, 40 ft. high, though enveloped in 
lava. Then the story of the great crater- 
lake of bygone ages and the effects left in 
and about the crater by fumarole action 
were discussed? Violent disturbance of 
the rocks surrounding the crater was also 
demonstrated, and was attributed to vol- 
canic forces such as, not many years ago, 
-erected the new. mountain at Usu San, in 
Japan. 
Attention was next turned to ‘the ring- 
dykes and cone-sheets of Central Mull. 
The former are comparable with Thorodd- 
sen’s ring-fissures of Iceland; but cone- 
sheets are, so far as is known, a volcanic 
feature restricted to Scotland, where they 
were first described by Dr. Harker, from 
Skye. In conclusion. it was pointed out 
that there once raged a controversy as to 
whether Mull was the product of central 
or fissure eruptions. It appears now that 
Mull vrobably furnishes examples of every 
conceivable-kind of volcanic activity. Cer- 
tainly Judd’s conception of a great central 
volcano takes an honourable place in 


-modern interpretation. ~- 


NOTTINGHAM ASTRONOMICAL 
SOCIETY. 


The above society, which commenced 
its career only last September, held an 
open meeting at the Mechanics’ Institate, 
Nottingham. on Wednesday evening, 
March 15, the President, Mr. W. Malin 
Hunt, F.R.A.S., occupying the chair. The 
society is endeavouring to create a popt- 
lar interest in astronomy in the city, and 
the attendance at this meeting furnished 
good evidence that the society is. sowing 
seed»on fertile ground. | ne 

A-number of (astronomical instruments, 
photographs, and diagrams were exhibited,. 


a b i -ia apt o 


-also to provide facilities for reducing the 
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‘and these formed the subject of an .ex- 
planatory lecture delivered by Mr. 
W. E. T. Hartley. A most encouraging 
` aœcount of the work of the society was 
given by Mr. P. A. S. Foster. The Presi- 
dent lectured on Solar Prominences, and 
showed a number of interesting lantern 
slides: Other illustrated lectures were 
given: ‘‘The Moon,” by Mr. W. T. Has- 
- kapd, and “The Solar System,” by Mr. 
L. .Mosley. The meeting ‘closed with. a 
. ‘delightful address by Mr. S. Race, who 
took for his subject ‘‘ Thoughts Arising 
from a Contemplation of the Heavens.” 
.-The meeting was most successful, and 
exceeded. the expectations of the com- 
mittee, who are now looking forward to 
-an increased membership. 


insoluble in ether. Its melting point is 
17° C., and its boiling point 290° C. when 
pure. Glycerin is very deliquescent, and 
the absorption of even a small amount. of 
water will prevent crystallization at tem-' 
peratures much below 17° C. Its refrac- 
tive index is 1.47; it fotms a suitable 
mountant for many alge, insects, and 
crustacea, and is of special value when 
it is desired to retain the natural colour. 
sCarbonate of lime is soluble in glycerin, so 
that it must not be used for calcareous 
objects, Glycerin is a difficult substance 
‘to seal. Prof. Birge, an American autho- 
rity on Entomostraca,. recommends their 
being mounted in glycerin and sealed by 
parafin wax of low melting pomt. Mr. 
Curwen found paraffin wax unsuitable, as 
it contracts when solidifying and does not 
adhere well to glass. After trying about 
forty different wax compounds, he adopted 
a material known as soft red wax. The 
composition appears to be beeswax with 
a small proportion of Venice turpentine 
and a red dye; it is used as a temporary 
adhesive for experimental purposés, and 
may be obtained in sticks from dealers in 
chemicals and ‘scientific apparatus. Mr. 


THE QUEKETT MICROSCOPICAL 
: => CLUB. 


. The 568th ordinary meeting of the club 
. wag held’ on Tuesday, March 14, at 11, 
Chandos Street, Cavendish Square, the 
President, Mr. D. d. Scourfield, 
F.R.M.S., in the chair. The minutes of 
the previous meeting were read and con- 
. firmed. Four new members were elected 
and six nominations were read. The Sec- 
retary announced that two slides had been 
presented to the Club, one of ‘a spider's 
head, by Mr. Offord, and one of mites 
parasitic on termites, by, Mr. Williams. 
A letter was read from Mr. Jackson, who 
is in charge of the Plaistow Red Triangle 
` Club, asking if a few members could 
arrange to give a microscopical exhibition 
at the Club, which is in the Kast End and 
has 1,500 members. Mr. Russell very 
kindly. consented to arrange for such an 
exhibition, and any members able to help 
should communicate with him. The Secre- 
tary announced that he had asked Messrs. 
— Ogilvy and Co. for some descriptive 
pamphlets of the lamps that were used at 
their microscepical exhibition at the last 
gossip meeting, and distributed some that 
he had received. Messrs. Ogilvy’s exhibi- 
tion was very much appreciated by the 
members. Various objects were beauti- 
- fully shown under about nine microscopes, 
ranging from the highest powers down to 
the lowest. Perhaps the most interesting 
exhibit was a slide of living trypanosomes 
shown by dark-ground illumination. The 
Hon. Secretary announced that there 
would’ be a gossip meeting on March 28, 
- and that at the meeting on April 11 Mr. 
J. Wilson would give ‘‘ A Short Account 
of the Genus Closterium,” and Mr. N. E. 
Brown an address on ‘‘ imitative and 
Windowed Plants.” The Hon. Sec. said 
that he had been trying the Fullalight 
electric lamp for microscopical work, and 
found it very brilliant. He exhibited a 
metal lantern that he had made to screen 
_ the light from the observer’s eyes, and 


wax containing slightly, more Venice tur- 
pentine and no-dye, which will probably 
prove slightly better than the commercial 
product. Mr. Curwen then described the 
method of mounting. Entomostraca, or 
water insects, aré killed by heating the 
water until motion ceases. They are then 
transferred to a 25 per cent. solution of 
glycerin in distilled water; pipettes, 
needles, brushes, bristles and small 
feathers being used for different classes of 
objects. The pin feathers of a woodcock 
mounted in a handle are very useful for 
large Entomostraca, etc. After at least 
twenty-four hours in the 25 per cent. solu- 
tion most of the smaller Entromostraca 
‘can be mounted in pure glycerin, but the 
large forms, also algea and most insects, 
require 24 hrs. in 50 per cent. and 24 hrs. 
in 75 per cent. before mounting in pure 
glycerin. The mounting may be done in 
50 per cent., 75 per cent., or 100 per cent. 
glycerin, but 100 per cent. should be used 
where possible, as it is easier to manipu- 
late. The following items are required 


has been allowed to stand in the bottle to 
eliminate air bubbles, having a glass 
dropping rod passing through a rubber 
‘cork. (2) Slips and 3 in. covers. The 
slips should be thin to avoid overheating 
the objects when sealing. (3) Wax discs 
about 1-16 in. thick cut from the stick 
and then cut in halves, the amount of 
wax in a semi-disc being about enough 
for an average seal. Thin slices melt 
easily before the object is unduly heated. 
(4) An assortment of squares of card or 
celluloid of various thicknesses about 
1-32 in. square. (5) A spirit lamp with a 
small pointed flame. (6) Forceps, needles, 
and other dissecting tools and a dissecting 
microscope. The procedure was then de- 
scribed, a specimen slide being made in 
the lantern and projected on to the screen 
during the various operations. <A drop of 
glycerin is placed in the centre of a slip, 
the objects are withdrawn from the store 
solution and arranged in the drop, par- 
ticles of dirt or bubbles being lifted out 
with. a stout needle. Thin card squares 
are then placed so as to form an equi- 
lateral triangle with the drop of glycerin 
in the middle. The squares should be 
placed so that they will be fairly near 
the edge of the cover, and one should be 
equidistant from the sides of the slip. 
Near this square is placed the semi-disc of 
wax, the slip is held horizontally over 
the spirit lamp and slowly rotated so that 
the flame travels round under the peri- 
phery of the cover. glass. As soon asthe 


light by means of screens, The President 
exhibited a young cristatella hatching 
out from the statoblast. He had been 
examining cristatella under a high power, 
and had noticed several points of interest. 
The true direction of the currents of water 
caused by the cilia of the tentacles is 
down towards the mouth and out between 
the tentacles. Fine sete were found to 
project from the sides of the tentacles 
towards the adjacent ones, and the inside 
surfaces. of the tentacles were found to 
covered with fine hairs. The membrane 
of the calyx may be seen to extend over 
the outer sides of the tentacles. l 
Mr. B. S. Curwen was then called upon: 
to read his paper on “Mounting in 
Glycerin with Wax Seal—with Special 
reference to Entomostraca.’’ Glycerin, 
said Mr. Curwen, is a colourless, odour- 
less, viscous liquid miscible in all propor- 
tions with both water and alcohol, but 
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out disturbing the ringing cement. 
Curwen is experimenting with a similar | 


for mounting :—(1) Filtered glycerin that | 


postcards. 
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wax has run in, remove the flame, and in 
a few seconds the wax will have set, so 
that the surplus may be scraped away and 


the slip wiped clean. The placing of the 


wax close to the card square prevents the - 


cover tilting as the wax runs in. Twenty 
or more small objects, may be arranged 
symmetrically in a drop of glycerin, and 
subsequent operations will not disturb 
them. Several drops of glycerin may be 
mounted under one cover, and the wax 
will isolate and seal them ; in this case a 
pea square should be put between each 
ro 
rane the cover glasses at any time, slides 
may be left unringed, but for greater per- 
manency several coats of gold size should 
be applied. Covers may easily be removed 
from unringed slides by cutting through 
the wax with a thin sharp knife or safety 
razor blade. Slides should be kept in a 
warm place—i.e., do not let the tempera- 
ture fall much below 50° F. They should 
be examined periodically, and if any 
signs of want of adhesion between the wax 
and the glass appear, the slide may be 
gently heated until they disappear with- 
Mr. 
Curwen said that out of 500 slides he had 
made by this method during the last two 
years, only thirteen had been scrapped 
owing to faults developing. Mr. Curwen 
exhibited an electric heater for running 


in the wax, consisting of a coil of . 
nichrome wire, through which an electric 


current could be passed, bent into a circle 
and attached to a plate of mica. After 
the paper had been read, a series of 
photomicrographs of objects mounted by 
the method described was shown on the 
screen. The subjects chosen were mostly 


Entomostraca, but the wider application | 


of the method was indicated by a few 


photographs of other specimens. mounted | 


in sind same way. 

„The meeting closed with a hearty vote 
of thanks to Mr. Curwen for his valuable 
contribution to practical microscopy. 


NORTH MIDDLESEX WIRELESS 
' GOLUB. 7 

The eighty-sixth meeting of the ‘club 
was held on March 8, and was very well 
attended. — The occasion was an auction 
sale arid exhibition of instruments, There 
were some excellent instruments on show, 
bat the majority of those bronght to the 
hall were for sale. The auctioneers were 


Messrs. Dixon and Evans, and those who 


expected the proceedings to be lively were 
certainly not disappointed. 


The President thanked the two gentle- 


men who had acted as auctioneers and had 
materially contributed to the success of 
the evening. The annual general meeting 
will be held on March 22, and a good pro- 
gramme is to be provided at the forth- 
coming session. Particulars of the cluh 
may be had from the hon. sec., E. M. 
Savage, ‘‘Nithsdale,’’ Eversley Park 
Road, Winchmore Hill, N.21. | 
D O EMM 

` The Slump in the Post Office.—How the 
Post Offce is killing off most of us is shown 
by its own statement, issued last week. Com- 
pared with 1920-21 there has been the fọl- 
lowing falling-off :—Letters, 110,000,000 s 


3 post- 
cards, 77,000,000: printed papers, 190,000,000 ; 


newspapers, 12,000,000. e returns on which 
these figures are based, gait a in 
tinguish between picture other 
ates Compared with 1913-14, before the 
abolition of the “‘ penny post” and the half- 
penny postcard, the falling-off during the pre- 
127, 8 ie 726,600,000; printer 
127 800,000 ; ’ 40 Ns 9. ne 
papers, 22,300,000 ; newspapers, ¥7, 100,000. 
albw in falling-off in traffic, but 
its tosis of oar ingressed yield of £2,500.000 
has fallen/ehort by £600,000. 


and the next. If it is desired to . 


e 
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SCIENTIFIC NEWS. 


enw a V a om 


The much more reasonable reply of the 
Seoretary for Scotland to the arguments 
of the influential deputation of Scottish 
agriculturists who waited on him and the 
Home Secretary, Mr. Shortt, on the 16th 
inst., contrasted favourably with the 
banter with which the latter has met 
similar representations all along. But 
the Order in Council has been made, and 
we are once more to start Summer-time 
next Sunday morning at 2 a.m. Let us 
hope that the cloudy skies and the bitter 
wind we are being treated to at the time 
of writing may not last out over the 
change, and render it a more unwelcome 
one than ever. As readers know, this is 
probably the last year of ‘‘ Summer time” 
in France. The French Chamber unex- 
pectedly voted by a majority of five (265 
to 260) against the adoption of Summer 
time, and thereby followed the lead of the 
Senate, which last December expressed 
itself against the measure. A Govern- 


ment amendment was passed, however, 


allowing the introduction of Summer time 
for 1922, pending a final decision, in order 
to fulfil anrangements already made in 
England and Belgium. Thus Summer 
time will continue in force at least for the 
current year, subject to the power of the 
preiects to make local arrangements. 
These ‘will cause more confusion and 
increase the detestation of the whole farce 
by the majority of Frenchmen. What is 
wanted here now is a Summer-time Aboli- 
tion Society to carry on an agitation all 
over the country, organising local centres 
wherever possible to help along a propa- 
ganda with the object of voicing a de- 
mand this time next year that no Govern- 
ment shall be able to ignore. 


At the meeting of the Royal Geographi- 
cal Society last Monday evening the Presi- 
dent announced that the King had ap- 
proved the award of the Royal Medals as 
follows :—The Founder’s Medal to Lieut.- 
Colonel C. K. Howard-Bury, D.S.O., for 
his distinguished services in command of 
the Mount Everest Expedition of 1921. 
The Patron’s Medal to Mr. Ernest de K. 
Leffingwell for his surveys and investiga- 
tions on the coast of Northérn Alaska. 
The following awards by the Council of 
the Society were also announced : —The 
Victoria Medal to Mr. J. F. Baddeley for 
his great work on the Historical Geography 
of Central Asia. The Murchison Grant to 


Mr. Charles Camsell for his explorations. 


and surveys in Northern Canada.. The 
Back Grant to Khan Bahadur Sher J ang 
for his surveys.on the Indian frontier and 
in adjacent countries. The Cuthbert Peek 
Grant to Mr. F. H. Melland for his ex- 
plorations in Northern Rhodesia. The 
Gill Memorial to Mr. A. A. R. Boyce for 
his triangulations in the Soudan. 


The Worthing Y.M.C.A. has decided to 
form a wireless club. Mr. W, T. Rogers, 
a local expert, has offered his services. 


At a meeting held on March 17 at Liver- 
pool, to arrange for the 1923 meeting of 
the British Association in. that city, Sir 
William Herdman announced that the 
Council of the Association had decided' to 
nominate as President for that year Sir 
Ernest Rutherford, Professor of Physics 
at Cambridge, who had a world-wide re- 
putation for his investigations of the 
radio-activity on the structure of the 
atom, and for his realisation of the dream 
of medisval alchemists in performing the 
transmutation of elements. 


Captam Roald Amundsen, who has been 
staying at Christiania, left last Friday for 
New York. His new expedition, compris- 
ing ten men in all, will start from Seattle 


on June 1, and will enter the ice by way 
of Wrangell Island. It is calculated that 
four or five years must be allowed for the 
drift to the West Coast of Spitsbergen. 
The ‘‘ Maud’s’’ new wireless installation 
will send out weather signals four times 
daily vid Nome (Alaska) at first, and later 
vid Spitsbergen. It will receive home 
news twice a week through the wireless 
installation at Stavanger. 


Waterloo Station is finished at last, and 
the Queen, in the King’s absence, owing to 
a slight chill, opened it last Tuesday. 
She also dedicated the Memorial Arch, the 
central feature of which is a clock. 
the position in which this is placed there 
is no room for clock works, but those who 
have noticed the large four-face tunret 
clock hang from the roof in the centre 
of the station will not need to be told 
that that presents no difficulty. There are 
no clock works, because they are electri- 
cally driven on the ‘‘Synchronome ” sys- 
tem, in common with over two hundred 
electrical impulse dials, which secure uni- 
formity and accuracy of time throughout 
the station and the adjacent offices. 
Weekly winding is, of course, dispensed 
with, even the master clock which 
operates them all being entirely auto- 
matic. 

Mr. Arthur Lapworth, D.Sc. (London), 
at present professor of organic chemistry 
in Manchester University, has been ap- 
pointed to the Sir Samuel Hall Chair of 
Chemistry in the University of Man- 
chester. 


Guy Wernham, a sixteen-year-old Lon- 
don boy, has reached the Cameroons, West 
Africa, to collect insects, birds, and small 
mammals for the Natural History Depart- 
ment of the British Museum. He 
travelled the 8,000 miles unaccompanied, 
and was picked up in the last stage of a 
bush trek of 200 miles from Duala by a 
member of the American Mission. Guy’s 
father is a professor of Lotany, of West 
Brompton, to whom the young scientist 
has written saying he is having “ perhaps 
the most wonderful time ever experienced 
by a boy of sixteen. The nights in the 
bush are noisy with the millions of insects 
‘singing’ by rubbing their hind legs, 
which are made like rasps, against their 
wing cases.” 

A novel use has been found for electri- 
city during the lambing season on the 
Manor Farm, at Sullington, on the South 
Downs. The occupying farmer is Mr. A. 
George Hecks, and for the benefit of his 
shepherd he has introduced electric 
light into the temporary lambing folds. 
So far, the experiment has worked 
most successfully. All the electric power 
for the various farming operations and for 
lighting the parish church is supplied by 
a 10 H.P. turbine, driven by a mill- 
stream. 

“ Fatima,” the 120-year-old tortoise, 
has provided a surprise at the London 
Zoological Gardena. ‘by laying forty-two 
eggs. 

As instances of the coinage of horrible 
verbal compounds, which are usually in- 
tended to express very simple facts or 
conditions, a writer in the ‘‘ Morning 
Post?’ says he has seen ‘‘dacryocystosy- 
ringokatakleisis ’’ used to express obstruc- 
tion of the tear duct, and ‘‘ amphible- 
stroiditis’’ to express inflammation of 
the retina of the eye. He once met a 
country cabinet-maker, who constructed 
wooden frames covered with needlework. 
for the purpose of protecting polished 
fenders against feet. He sought a name 
for his contrivance from the local school- 
master, who furnished him with ‘‘ antitri- 
bospodothecidion ’? and with a transla- 
tion, ‘an against friction of the ashes re- 
ceptacle.’ ” 


Dr. J. S| Haldane, at a meeting in Bir- 
mingham, on Monday week, of the South © 
Staffordshire and Warwickshire Institute 
of Mining Engineers, stated he was con- 
ducting experiments in regard to the heat 
of haystacks, and was anxious to get to 
the bottom of the subject. There were 
two kinds of oxidation in haystacks., One 
was due to living bacteria and the other 
was apparently a purely chemical oxida- 
tion. The latter, no less than the bacteria, 
was dependent to a large extent on the 
presence of moisture. Haystacks should, 
theoretically, fire even though no bacteria 
was present. A damp haystack which was 
sterilised would, if large enough, fire if 
kept for a sufficiently long time ; it might 
take two or three months to heat up. In’ 
Scotland haystacks were made of such a 
size that the heat could escape. -Dr. 


Haldane said his reference to haystacks 


had some bearing on the knowledge that 
dampness increased the tendency of spon- 
taneous combustion of coal. ) 


—_— 2 8 ae 


LETTERS TO THE EDITOR. 


a ae ae 
SOLAR PROMINENCES. | 

(123.|—Readers interested in the observa- 
tion of the Sun will stare a little when they 
read the report on page 97 of a lecture re- 
cently given to the Manchester Astro- 
nomical Society. After all I have written 
in numerous articles and letiers contribated 
to your esteemed Journal, they must 
come to the conclusion that I have been . 
romancing, if not worse, when I told them 
that with an efficient solar speciroscopd the 
observation of solar prominences is done 
quickly and easily along the entire limb. 
Further, that they can be seen “ visually,” 
both as bright'or dark formations, when pro- 
jected upon the Sun’s disc, by means of the 
same instrument, and that it does not require 
a spectroheliograph at all to make these 
observations. I absolufely and emphatigally 
stick to what I have written about these 
observations, made a hundred-{fold during tbe 
25 years of this specialised work. To cast 
even only doubt on them I warmly resent, 
and so would probably the eye-witnesses I 
had on numerous occasions, who, when 
properly directed, saw the same phenomena 
as I did with ease, once they knew What to 
look for and how to go about it. Wherefore 
I am obliged to consider certain passages in 
that report utterly out of touch with the 
actual facts. . l 

While it is, of course, ¢rue that the modern 
optical variant of the solar spectroscope, 
called the spectroheliograph, recors in per- 
manency certain solar phenomena on. thə 
photographic plate, the plain solar spectre- 
scope easily and readily renders visible solar 
prominences, whether on limb or disc, whether 
bright or dark. The merits of the somewhat. 
overrated spectroheliograph are further re- 
duced when the fact is taken into account 
that the observer at the eye-end of an easily 
mobile solar spectroscope has vastly greater 
chances of witnessing the numerous and 
varied concurrent phenomena attending a 
solar eruption, amongst which prominenees 
may be counted. as compared with the 
ie aay severely restricted spectrohelio- 
graph. 

What is there special in the latter instra- 
ment but that the photographic plate replaces 
the eye, and that it renders the latter colour- 
blind except to one selected radiation, by 
means of the second slit? It is this very 
second slit which greatly, if not altogether, 
deprives the instrument from recording 
valuable observations, again on account of its 
comparative immobility, whereas I can easilv 
use a second slit in the eyepiece of my solar 
spectroscope tó keep undesired light out of the 
field, vet, except for the brightest parts of the 
solar spectrum. I feel rarely tempted to: use 
it, As I am still under a promise, made so 
lang ago as last year to the readers of the 
“E.M.” to write a few notes on these 
observations brought. up-to-date, I will refrain 
from~saying more at this juncture, but I con- 


— 
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sider that the writer of the report should have 
borne a few simple facts in mind of the kind 
above alluded to, as the statements com- 
` _ plained of are not only misleading, but are 
‘grossly incorrect. a -Albert Alfred Buss. 


MIRA—TWO PRETTY DOUBLE STARS. 


[124.|—Happening to look at Mira on the 
night of January 12, I noticed it to be very 


tance 116”, which Smyth rates at 10 mag. and 

. Barnhanr at only 8.2-mag. I was under the 

, impression that Mira did not fall below 9.5 

- mag, Both stafs were very easily‘seen, even 

. with Comet eyepiece a52, in the 84-inch 
7 Calver Equatorial. With 

e Arietis is a splendid object with x 319, though 

easily separated with x207. On a good night 

I should think it would be a fairly easy object 

for a 4-in. refractor, and‘a very severe test for 

a df-in. 3 425 Persei is well worth scrutiny, 

‘and is an'easy object with x207, both stars 

‘about 8 mag., 2” apart. The weather has 

much interfered wit 

- a Single first-class night yet 


~N 


this year! . 
M. B. Heath. 


. THE GREAT NEBULA OF ORION. 
[}25. |- —Referring to the interesting remarks 
of Mr. Buss (letter 67, p. 51), I beg to say 
that a sketch of the Orion Nebula made by 
me. at the eyepiece of the 26-in. refractor 
of the U.S. Naval Observatory, Washington, 
about three years ago, shows the comet-like 
appendages of the three stars distinctly. That. 
of the middle one reaches to a faint nebulous 
~. star south of it. 
7 The field is 9 in. 
* power was 160x. 
Long Island, U.S.A. 


in diameter and the 


Antietam. 


A NEW MICROSCOPICAL TEST OBJECT. 
L. [126.}+-I consider that the new fine striation 
; ‘of Amphipleura pellucida described by Mr. 
Plaskitt (letter 114) is merely a false 
diffraction effect due to the true coarser 
atructure under oblique light. Oblique light, 
although useful occasionally, is, in my 


opinion, a highly tricky and misleading’ 


method of illumination, which has frequently 
. ¢aused errors of interpretation even when 
; employed by able microscopists like Mr. 
; Plaskitt. In my view the struciure of A. 
> pellucida is only a finer replica of that of 
. A. Lindheimeri—I have photographed the 
, former by critical, sunlight with an axial 
illuminating cone of 1.5, N.A., used with an 
objective of 1.4 N.A., in which photograph 
the transverse strie, counted at 95,000 per 
mch,-~are shown breaking up into ‘‘ beaded ”’ 
structure similar to that of A. Lindheimeri. 

A. A. C. Eliot Merlin. 
Ealing, March 19. 


; :127.}—This is a false diffraction image, 
; ` which is the only sort of image that Abbe 
; and his disciples recognise. _ Ii a structure, 
; consisting of a row of holes closely spaced, be 
examined. under a microscope illuminated by 
« a narrow beam of light in a direction at right 
; Angles to the row of holes, the row of holes 

will appear as a straight line. Take a well- 
; known example,.the transverse striae of 
. - Navicula rhomboides under a ¿. If the N. 
> Yhombdides is turned round through a right 

angle the longitudinal striæ will be seen, even 

more easily, as they are coarser than the 

transverse. These are experiments, which 
, ost beginners in microscopy have performed. 
Now, if we dot down ithess holes on a piece of 


grams, and by drawing lines through the 
diagonal corners, we shall have rows of 
diagonal lines. Because the distance between 
the longitudinal and transverse rows of holes 
are not equal, the diagonal lines will not be 
at 45°; but will-make some smaller angle with 
_ , the vertical.. To return to our microscope, if 
‘the diatom is rotated some 20° from the verti- 

cal. these diagonal strie will be seen. Mr. 

\Plaskitt’s experiment differs from the above, 

because the longitudinal série of 
_ Amphipleura arẹ fimer than the transverse; 

consequently. the diatom had to be rotated 
‘through 60° in ‘order to make the diagonal 
rows of holes horizontal. The production of 


+t 


decidedly plainer than the companion at dis- 


this instrument 


observation lately—not 


paper, we shall have a series of parallelo- 


‘the: 


these very fine false gtmee on an Amphipleura 
is a feat that requires patience and much 
skill in working a microscope. The experi- 
ment is useful, for it is an illustration of the 


absurdity of Abbe’s theory. If we take the 


transverse stris of tha Nav. rhomboides at 
60,000 and the longitudinal at 50,000 the 
diagonals «will be 78,000 per inch. Now, 
assuming that the longitudinal strie of the 
A. pellucida are equal to the transverse, and 


are 95,000 per inch, the diagonals will be- 


134,000 to the inch. But if the longitudinal 
ave finer than the transverse, as they probabl 
are, say 110,000, then the diagonals will 
measure no Jess than 142,000 per inch. So 
Mr. Plaskitt’s resolution must have been 
pretty difficult, Edward M. Nelson. 


SUMMER TIME—WEATHER FORECASTS 
—JUPITER. 


f128.]—It would be interesting to know, in 
the light of experience, precisely what benefits 
we are deriving from the operation of ‘‘ Sum- 
mer Time.” Are there any? | 

When first*the Bill became law, a huge 
financial gain was supposed to result. It was 
stated in your columns that ‘“‘ by the stroke 
of a pen £50,000,000 have been added to the 
national wealth.” Perhaps a railway com- 
pany may show a slight save on artificial 
lighting, for example, but the person who had 
to catch the early morning train, or the 
worker in his millions then compelled to rise 


in darkness had to use more artificial lighting, 


the difference being that the former showed 
in a balance sheet, whilst the latter did not. 
The only use I could ever see in the operation 
of ‘‘Summer Time” was its undoubted effect 
of increasing the food-production of the 
country at a time when that was becoming 
urgent. Thousands of men worked an extra 
hour per day gardening ;but to claim a real 
saving on artificial lighting as due to the 
“Summer Time” Act is going beyond the 


facts. 


The war time pressure is no longer with us. 
Workers’ hours have changed (changed, by the 
way, to something that in summer is very like 
the ald hours—that is to say, they neutralise 
the Act), and in the light of the changed 
condition, what is the use of the Act—what 
benefits are we deriving? 

I have much sympathy with the earlier por- 
tion of letter 109: Harm is ofttimes done 
to a good cause by exaggerated importance 
being given to what are not very important 
details, but.when the writer goes on to write 
of the effects of the Act on child life I part 
company with him. I also am the parent of 
three, and two of them happened to be of 
school age when the Bill became law. Per- 
haps we differ as to what in detail is proper 
care for children. To me the child mind is 
just an adult mind not matured, and so when 
instructed to follow any particular course, 
will dook for a reason shy. This is so, 
whether we recognise it or not; and it is 
advisable that parental instructions should 
have behind them something more than the 
ability to enforce them—that is to say, a 
reason that can be made to appeal to the child 
mind; but I never could submit an adequate 
reason for sending my boys to bed with the 
Sun still above the horizon. 

“Mr. Godden (letter 110) remarks on the 
quietude of your readers re the weather fore- 
casts that so often find a place in ‘ Ours.” 
This is probably due in large measure to two 


reasons: (1) very few have the necessary 
data to check their accuracy as prophecies ; 
(2) a suspicious looseness as tween 


prophecy and its alleged fulfilment that makes 
comparison difficult. A prophecy is made in 
general terms. Later it is found that the 
prophecy conditions are met in one part of 
the country. but not in another. 
used to point the need of the prophecy being 
made for certain limited localities. 

“A sharp lookout should be kept for a 
change of wind and weather between July 
12 and 16 (1921), as we shall probably get a 
complete change in the weather about those 
dates.” (Letter 301, July 8.) 

This emanated from Tunbridge Wells, and 
as we were going through an intense drought 
the presumption naturally is that rain was 
meant. The M.O. record was an entire ab- 


This is. 


sence of rain at Tunbridge Wells for the week 
which included the days' indicated. In your 
issue of July 22, 1921, we are informed that 
‘my forecast has come true, as rain has al- 
ready fallen in the West of England.’’ This, 
however, is quite another district, and even 
there the heaviest record for the whole week , 
was from Clifton, showing a rainfall of less 
than one-fifth of an inch, the more usual . 
figure for the West being less than one-tenth. 
This scarcely comes up to prophecy, even in 
the West; for the district really concerned 
the prophecy was quite falsified. As a matter 
of fact, it 1s admitted that there were only 
three rain ‘days during that month at Tun-. 
bridge Wells, and that nearly all the rain of | 
the month fell on one day near the end of 
the month, which did happen to agree with a. 
forecast that, whilst communicated to the 
“E. M.” from Tunbridge Wells, appears to 
have originated in the West of England. 

A prophecy made in a dozen words may 
take a page or two of writing to test, and this 
is my only reason for leaving the matter here, 
but I will confess myself as lacking in con- 
fidence in these prophecies, and that after 
having spent some time on them from time 
to time. Even," Mr. Editor, if you do not 
permit me to say it, you will, as a paper pro- 
prietor, agree that ‘‘ sweet are the uses af ad- 
vertisement.”’ 

Jupiter will doubtless be receiving due 
attention from systematic observers of that 
planet. | , : 

May I once again commend it to those who 
are.not yet seriously following any particular 
object? Carefully observed, results uf interest 
come very readily, and one can never say 
how soon some matter of real scientific value 
may reveal itself. As to methods of making 
and reducing observations, see the “ E.M.,”’ 
Vol: 109, p. 31. - | 

The Red. Spot Hollow, and the South 
Tropical Disturbance, objects that have for 
so long made for interest, are quite easily 
observed; the latter probably never more so 
than at present. 

The reason is not sufficiently advanced to 
say with certainty what changes, if any, have 
taken piace recently in periods of rotation. If 
I may draw inferences from the observations 
of the last three months I think it will be- 
found that for the R.S.H. the period is about _ 
Ò h. 55 m. 38 s., having varied but little 
for about a year. Thè S.T.D. shows a fur- 
ther lengthening of its period to 9 h. 55 m. 
34 s., or about 16 s. more than at the time 
of its formation in 1901. Its length seems to 
be steady at about 149°. 

There is much coarse marking on the 
planet’s surface, with contrasts weak, and so 
difficult to observe well unless with large 
apertures. There are also several features 
that may be within reach of smaller instru- 
ments. Rather difficult perhaps is a small 
\bright semi-ellipse indenting the S. Temperate 
Belt on its south edge, and'in longitude = 
528° Sys. II. This object will probably be- 
come easier during the next few weeks. For 
this belt, and using similar objects, I derived 
a rotation period of 9 h. 55 m. 20 s. during 
1921. There is a large half-tone rift extend- 
ing from the Equatorial Zone through the 
South Equatorial Belts into the material of 
the S.T.D. This rift begins at about longi- 
tude 330° Sys. II., and ends in the S.T.D. 
at about 43°. As its preceding end seems 
to be in contact with the faster-moving 
equatorial regions, it' is quite possible that 
close observation there may yield interesting 
results. . 

On the S. edge of the N.E.B. there are a 
number of dark wave-like formations project- 
ing into the E.. Zone. These waves usually 
flank lignt elliptical bays, so that. for the bays 
three positions are available for time-transit 
purposes. Four of these bays are under 
observation, and at the time of writing 
their centres are in longitudes 28°, 191°. 
278°, and 318° respectively, according. to the 
Sys. I. The latter bay is about 30° in length, 
and so is comparable with the R.S.H. in that 
respect. 

Elongated dark markings are present on 
the N. edge of the N.E:B.. but contrasts are 
weak, and observation difficult. 

Readers may remember a note (Vol. 109, 
p. 140),/ re colour, changes on the p:anet, the 


' ber, 1921. “S.E.B.’s distinctly ruddy, whilst 


—_ 


` near a is a hill known as Horsen- 


.a terrace. In the most well-defined part, the 


. known to exist in clay, and, if not, what is the 


\ , 
Ld 
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j icerned one is as easy to deal with as| It should be remembered that the chances 
the other: pron ed that the piano itself will | for the truth of a theory in consequence of its 
admit of the greater width required by the | explaining satisfactorily a certain set of de- 
latter type. But personally I abominate the | tails (viz., perihelia), and also because of 
radiating board, in which the distance be- j its explaining another set.of details (viz., 3 
tween the pedals is constantly varying accord- | inclinations), and still further because of its 
ingly as one touches the top of the key or | explaining yet another set of details (viz., 3 


remarks being based on work by the Rev. 
T. E. R. Phillips and Mr. Stanley Williams. 

The notes referred to the possible alternat- 
ing, in redness of the S. and N.E.B.’s, as 
though some colour-giving’material crossed 
and recrossed the equatorial regions at in- 
tervals. 


, I find that in February, 1920, I noted the | the middle, as when passing one foot ind ote is ah ei sum, ‘but the product, of the 
ie naka ane Na 7 odds in each set. a 
N.E.B.’s as “losing redness.” In September | the otier. Should observation ever be able to show that 


“: no part can be called ruddy.” In January,| Mr. Parker’s suggestions are interesting, 
1921, “‘S.E.B.’s yery slightly ruddy.” | though hardly very practicable. The instru- 
“ N.E.B.’s similar, but darker.” ` In Decem-| ment I am DE really intended for 

organ practice only. For actual performance, 
surely even a small organ is better than the 


the distribution of matter in space is as re- 
quired for Professor Poor's hypotheses, the 
Einstein theory would be as dead as Queen 
Anne. M. B. Heath. 


et 


N.E.B.’s are neutral.” At the present time 


the S.E.B.’s are distinctly ruddy, whilst the | most perfect piano system. ; cele an ae E 

N.E. B.’% are neutral. This change is quite] But even were Eons n aaa iad Se 

in accord with what I previously wrote re-| pianos as suggested, I do not see that i i 

specting the colours. but does not bear out} would be necessary to alter the stringing of REP LIES TO QUERIES. 
i the No. 2 instrument. : ——i 


the period I suggested. 

Now Mr. Collett; now Mr. Foster, here is ) 
work for your respective excellent télescopes, down to 16 ft., on the lowest C. and quite 
more worthy of them and of yourselves, than | as high up the scale as is possible for the 
seeing if you'can break records in seeing an | production of musical tone from a string ‘or 
object with a very small aperture, and fin-| wire by percussion. i l 
ally finding that you have been beaten else- Moreover, excessive coupling on a piano 
where, as in the present case; as your test | sounds poor and muddy, as may ascertained 
object appears to have þeensseen with 1l} in. | by getting two people to play the same music 
of a reflector, and with 14-in. of a refractor. | in two registers at once. 

For, particulars see ‘‘ Webb.” | Even on the organ, octave couplers are too 
. F. Sargent. often abused by their excessive employment ; 
The University Observatory, Durham. the organist({?) imagines that he is heightening 


he effect of the music he is playing by con- 
HORSENDON HILL-WEATHER FORE- P e playing by 
STS. 


[96.1 — WOODEN TUBE TOR 83-IN. 
MIRROR.—It is generally said that there 
should be a clear space of 2 in. between the 
mirror and the inner surface of a closed 
wooden tube. This is to allow room for air 
movements to take place without injuring the 
image. But fifty or sixty years ago Browning 
pointed out that reflectors had fallen out of 
favour because they had been mounted in 
wooden tubes, and that metal tubes gave 
better results. One objection to these was 
their béll-like vibration when struck. This 
may mvieaed without. loing the advan- 
age o eir greater power of equalising i 
temperature inside and outside the nue ee 
partially covering the tube by rings of pasted. 
paper. A skeleton tube is quite satisfactory. 
It can be made smaller than a' wooden one, 
and is lighter, though equally rigid. 

Ipswich. A. Woolsey Blacklock, M.D. 


, [97.}-CHEMICALS.—There are several 
ways of _prosuerne this effect. A solution of 
nitrate silver in distilled water is aolour- 
less. A few drops of liquid ammonia will 
produce a dense brown precipitate, which 
will redissolve on adding more ammonia. If 


The compass of an ordinary piano goes 


fusing his harmonies with octave, and worse 
still, sub-octave couplers. 

I am inclined to think that J. S. Bach, 
whose own organs possessed no couplers, 
would protest vehemently against having the 
clarity of his sublime part writing thus 


obscured !. 
: J. P. Ten Bruggenkate 


{129.|—Between Harrow and Perivale, 


don Hil. e top of this hill is surrounded 
on all except the east and north-east sides by 


terrace is level, and some twenty yards broad. 
On the south-east side the ground is very]. 
broken, and there seem to be a number of! [131.]—I do not know how I came to commit 
terraces, but they are small and probably ‘of two very obvious errors in my note on the 
natural origin. There are, however, traces of two-manual pedal piano in last week's issue :— 
at least one other large terrace, and also of “CC to F” should, of course, be “CCC to 
an embankment. The hill, in fact, Seems tO} T” and “Johannes” should be “Johann.” 
be protected by fortifications very similar to}: Maurice E- Parker 
those found on chalk downs, and which are Bad- Cove i E RE rae 
known to be the work of neolithic man. There} 9: Eaton nous ene 

seems to be much difference of opinion as to] . . 
von was ae object of a level terraces or ‘THE NAUTICAL ALMANAC. 

Pp attorms, but it is reasonable to suppose that | /132.1In the “ Explanation ” at the end 
the edge of the platform: from which the hill of Ea Almanac up o 1924 it is pointed out 
slopes TY away was used to ward off the | that “The necessarily concise headings in the 
attacks of wolves, which were attracted by the | body of the Almanac in many cases leave 
cattle. Horsendon Hill, however, 3S Curious; | the precise meaning of the quantity tabulated 
as the surface appears to consist solely of clay. | in some uncertainty,” and the -reader is re- 
f have never heard of neolithic fortifications ferred to various foreign almanacs and books. 
ht ee ac On clay, and it isgenerally thought | ng the Almanac for 1918. for further in- 
that clay would not have preserved its shape formation. It-peems never 46. havevoccarced 
since the neolithic age. Of course, the earth to. those in authority that an astronomical 
work may belong to a much later age. Could | jippary is not available to everybody, and 
any reader say whéther neolithic earthwark is that ‘these other publications may not be 


obtainable. Even the Almanac for 1918, re- 
ference to which is absolutely necessary, is 
out of print. A reasonable way to remedy 
the omission of necessary information from 
the almanacs already printed would be to 
reprint the so-called ‘‘ Derivation,” with any 
other matter required; as an auxiliary pam- 
hlet. 

: Another point is that the heliocentric posi- 
tions of all the planets except Mercury, up 
to the year 1940. were printed in. the 
Almanacs for 1915 to 1917. What advantage 
there is in this way of publication is far from 
obvious; from every point of view it would 
be far better that each year’s Almanac should 
be complete in itself. One wonders whether 
the authorities have ensured a supply of these 
three Almanacs during the next eighteen 
years. If not. the mistake could be remedied 


silver there will be a pale yellow precipitate. 
which can bo redissolved by adding more of 
7 same or by a solution of hyposulphite of 
soda. 

Ipswich. A. Woolsey Blacklock, M.D. 


(102. —STOPPING A MOTOR-CAR.—The 
suggested use of an eirscrew for this purpose 
is impracticable for several reasons, the chief 
one being that it would be quite ineffective, or 
even give the reverse effect with a following 
wind. Apart from this the airscrew would have 
to be big, not placed in.a protected position 
(e.g., mot at rear of car), and would require 


be inefficient, slow to work, unreliable, a nuis- 
ance to keep in order, and extremely dan- 
gerous in use. | G. Metton. 


[105.—MAGNITUDE OF STAR.—It may 
be of interest to Mr. Strang-Rollaud to know 
that with an 84-in. Calver I have seen on 
several ocoasions the very faint star between 
and to the north of the two components of 
B Capricorni. Brodie found it just visible 
in 84-in. reflector. Burnham gives the mag- 
nitude as 13. It seems, therefore, that 8-in. 
aperture should show stars as faint as 13 mag- 
nitude on the very finest nights. The leas 
suspicion of haziness or atmospheric tremors 
will at once obliterate these faint stars. The 
Moon should,also be absent. Comes signifies 
the companion of a double star. 

- M. B. Heath. 


105.) — MAGNITUDE OF STAR. — The 
magnitude of the faintest star that can be 
seen with any given telescope depends on 
various considerations, These include the 
keenness of the eye of the observer. Some 


probable date and origin of these formations, 
as they appear too regular to be natural? 

Mr. Gooden, in letter (110), states that 
readers are as so many stone monkeys re the 
results of Mr. Horner’s forecasts. It cannot 
be that they are so satisfied as not to com- 
plain, for his last forecast, namely, for a dry. 
sunny first half of March, proved. a complete 
failure here. The month was ushered in by 
hail squalls, accompanied by thunder . and 
lightning on the 1st. Since then, up to March 
10, it was, on the whole, boisterous and wet. 
I have studied his system of forecasting since 
the summer of 1920, and it appears that there 
is a lot to be said for it. Accórding to my 
reckoning, the last ‘‘ chànge-date ” was March 
11-15. There can be no doubt that the period 
preceding this date was unsettled and windy. 
and that the weather began to improve on the Sa 
9th, leading up to quite spring-like days on | t° some extent by issuing complete Almanacs 
the llth and 12th. The system is not in-| for 1925 and after. This course would have 
fallible, but in quite nine cases out of ten iz | the advantage that any alterations found 
has been possible to forecast coming weather | necessary in these tables could be made in 
with considerable accuracy a week or ten days | due course. 
beforehand. G. F. Kellaway. 

Harrow-on-the-Hill. 


THE TWO-MANUAL PEDAL PIANO. 


[130.]—I see by Mr. Parker’s letter (120) that. 
I am called to account for having adopted the 
straight-concave pedal board in preference to 
the radiating type in my description of the 
Two-manual Pe al Piano. But I give my 
reasons in Article No.3. So far as the system 


pn 


detecting delicate gradations of shade ar of 
colour, The presence or absence of slight 
haze in that part of the sky is important; 
also the steadiness of the air and of the tele- 
scope; also the perfection of the corrections 
of spherical and chromatic aberration in 
repard to the spectroscopic character of the 
light of the star. This may make a great 
difference in two stars of apparently equal 
brightness. “Comes” is the Latin word. for 
companion: its plural is ‘‘ comites.” ‘* Albedo 
means bmghtness. ° : 

Ipswich, A, Woolsey Blacklock, M.D. 


PLANETARY MOTIONS AND THE 
-~ EINSTEIN THEORY. 

[135.]—The thanks of all readers are due to 
those concerned for reprinting Professor C. 
Lane ee article in eed week’s ae That 
one and the same distribution of matter in| a l tenden “ pink- 
the solar envelope will account for so many ae sper waar Piria deto: ei Oa Be the 
et oroni more accurately than the main charge by jthe-incipient explosion local 
2 ey a8 ERS significant. to ‘the-sparking plug. 


POUR.—Humidification tends to slow down 


arn’ E eee 


9 


[108.}-HUMIDIFYING PETRO. VA- | 


a few drops of a solution of iodide of potas- 
sium are added to a solution of nitrate of | 


large power to. work it. Even then it would . 


excel in seeing faint points of-light, others in $ 


-~ oil 


P> . 


"metal. twist drill, sharp, 


` entirely psychological, and as the Sun comes 


` square of the hypotenuse. But if counting be 


Marcu: 24, 1922. 


 {109.J-THE SUN AT SUNSHT.—There is 
no optical magnification of the Sun when on 
tne horizon. Its angular dimensions are prac- 
tically the same as when it is high up in the 
sky. This cam be proved by a. sextant, 
camere, or telescope with micrometric equip- 
ment. The impression -of magnification is 


into apparent contact with terrestrial objects, 
the laws of perspective play havoc with- our 
ideas of its size. The western horizon from 
my house is only 1,900 ft. away, while the 
eastern horizon is forty miles away, and the 
impression of magnitude imparted to the 
rising orb by such a distant horizon is simply 
prodigious. The angular dimensions of the 
Sun being 4 degree, its: diameter embraces 
615 yards and 55 yards on my eastern and 
western horizons respectively. Mental im- 
pressions of size are affected aceordinely 


114.—POLISHING BRASS MIRROR.— 
Rouge iə too coarse an abrasive for a finishing 
polish, Try precipitated chalk. Make it into 
a stiff paste with a little water, and grind in a 
small quantity of soap, ammonia, and par 
If the ehali is too fine, try precipitated 
silica, but avoid anything that feels gritty, when 
rubbed (moist) between the fingers. Whiten- 
ing will not do in place of the’ precipitated 
chalk. Oleum. 

(117. -SQUARE OF THE HYPOTEN- 
USE—By drawing the figure on stout paper 
or card, and cutting the two small squares into 
pieces in a certain manner, they may be fitted 
together to exactly fill the space occupied by 
the square on the hypotenuse. W. J. S. 

“ Dodhurst,? Pembury, Kent. 

fill F SQUARE OF THE HYPOTENUSE. 
—Taking “ithe squares, as they are usually 
presented’? to moan the construction, of a 
plain square upon each side of a right-angled 
triangle, ‘‘ mere inspection’’ can hardly be 
expected to give pe that the squares of 
the two shorter si will together equal the 


allowed, then some approioh to ocular demon- 
stration may be obtained by the use of 
squared paper and the choice of examples in 
which there are no fractions involved. Ex- 
ample: Upon squared paper draw a right- 
angle whose ‘two eides respectively measure 
3 and 4 ùnits. Using each side of this angle 
for the side of the square concerned, mark 
these squares outside the angle. Now cut 
out a square measuring 5 units along each 
side, and place one of its sides to give the 
hypotenuse to the other two parts. The three 
will then enclose a right-angled triangle. 
Upon counting the squares it will be found 
that they give 3 x 3 = 9, 4 x 4 = 16, and 
5 x § = 25. Since 25 = 9 + 16, the demon- 
stration will be complete for this example. 
A. ©. Garwood. 

118.- BORING CELLULOID.—An ordinary 
, and run fast, will 


“2 be David J. Smith. 
_ 1120.}—VERDIGRIS ON BAROMETER 
DIAL.—L. Bruce might try Xylol. It is a 
splendid cleaner, and. docs no damage. 
= E. M. Nelson. 
122 }-TWO DOMES ON LOCOMOTIVES. 
—This is not confined to the early engines, 
though the domes on the later types are for 
different purposes from those served by the 
earlier ones. On modern engines three domes 
are sometinies fitted, One is the steam dome, 
from which the supply of steam for the engine 
is taken: another js sometimes used as a sand- 
box; and a form of feed-water heater is some- 
times fitted in a third. On the earlier engines 
one dome was used ‘as the steam dome, and 
the other merely as a mounting for the safety- 
valve, though two valves were sometimes fitted, 
the second Paing pn the steam dome. In some 
cases the second dome was merely the cover 
for the safety-valve, in a similar way to, but 
differing in shape from, those used on modern 
Great Western engines, Some of r 
engines had two steam domes, probably with 
the idea of giving a greater steam space, W ile 


drill celluloid quite well. 


on many the second “dome” was onl e 


sand-box. The Continental locomotive engineers 
seem very fond of “domes,” half a dozen or 
so being fairly common; no doubt these are 


all necessary. David J. Smith. 


(123. —ANDROMEDA NEBULA.—I have 


not the book mentioned’ to refer to, but the 
density assumed appears far too great. For 
comparison. if the Sun were expanded to the 
diameter of Neptune’s orbit, its density would 
be 5.27 x 10 — 32. But the densi 
nebula should be compared, not with that of 
the solar system, but with that of the galactic 
system: and the density of the Sun would be 
only 5.9 x 10-2 if expanded to a sphere 
23x 10'* miles in diameter—i.e., roughly, the 
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apace assignable to it among thenearest stars. 
he best recent authority on such matters is 
Jeans in his “Problems of Cosmogony.” On 
p.” 222 he reckons the mean density of the 
galactic system as 5 x 1U— 2%, and on page 417 
‘he gives the Andromeda Nebula a mass of 
10° Gms. (i.e., the mass of 500 million stars 
such as the Sun), and parallax .006”, or. dis- 
tance 1,700 parsecs. Calculating from these 
gures, I find i 
tion of the Andromeda Nebula on the Earth to 
be 1.5 x 10'° tons, while that of the Sun on 
the Earth is 3.6 x 10'* tons, so that from 
this point of view alone the effect of the 
nebula on our tides must be negligible. More- 
over, the tides 
attraction at different distances, and when the 
distance of the attracting body is so huge as 
that of the Andromeda Nebula from the Earth, 
the difference due to the Earth’s radius is quite 
insignificant, ee K 


[123] — ANDROMEDA NEBULA. — 
“H. L” may gain some help if he 


imagines tho Sun 
present distance, but by increase in its dimen- 
sions the angle subtended by its disc to remain 
the: same. ! 
attraction of unit mass is diminished to one- 
quarter by the operation of the inverse square 
law, but the increase in volume wo 
the diameter cubed—that is to 
eightfold. 
the total attraction directly as the distance. The 
enlarged Sun will therefore be exerting twice 
its previous effect on i 
creased distance. 
the gravitation pull of the Sun and 
would be equal. 
the nebula with density of the value given. As 
it subtends 1°.5—that is, three times the Sun's 
dia neter—its volume is at once twenty-seven 
times 
push the nebulæ away into space, when a posi- 
tion may be reached where the increuse im 
volume due to the operation of the conditions 
that angle subtended remains constant, and den- 
sity likewise will again restore the power of 
attraction to that of the Sun. 
blem rests on this increase of volume being 
greater than the decrensa in gravity power, 
becavse of the condition that the angle subtence. 
remain constant. . 


thousand and one bits of advice about this 
was given, as so often about other things, 
iby our good friend Colonel D. J. Smith, on 
page- 164 of “Ours” of October 26, 1917- 


messy 


the early‘ 


density of the} y, 


| 


he total gravitational attrac- 


depend, on differences of 


eing moved to twice its 
By the increase in distance the 


ld be as 
r ay, increased 
Tho effect, thereforc,'1s to increase 


the Earth in spite of in- 
A little further removal, and 
Moon 
Now replace the Sun with 


(37), and it is then only necessary -to 


The whole pro- 


F. Sargent. 
[124.]}—FIRELIGHTERS.—The best of the 


that is, if you have gas in the house. Tt will 
light, or re-light a burnt-out or neglected fire 
in five minutes without any wood or paper, 
and eave any waste of money on the stinking, 
things, now very dear and always a 
nuisance. Tried with-Thanks. : 


(124.} 4FIRELIGHTERS.—A couple of 
pieces o° coke about the size of a lange crane, 
dried overnight and left to soak in paraffin 
or petroleum gil makes a good firelighter 
equal to the pieces of firebrick sold at the 
shops, and cheaptr. I aot the hint from 
“ Ours”? on p. 186, March 30, 1917. 


Nonsuelt. 


[124.|—FIRELIGHTERS.—I suppose no 
question has been asked and amswered so 
many times in ‘‘ Ours” as this, and I expect 
the editor will decline to waste space on 
many more replies seeing that referenco to 
back volumnes is easy wherever there is a 
decent free library. The truth is that what- 
ever tho material employed may be it is 
usually dipped into @ saturated mixture of 
sawdust, shavings, and resin. Sometimes 
creosote is nsed, sometimes tar, and some- 
times petroleum oil or paraffin. The cheap- 
ness and efficiency of the firelighter depend 
entirely on the cost and suitability of the 
stuff used to attach the readily inflammable 
agent to. Wood, even now, is too dear, but some 
years ago when I could cart away 
almost - for morning as' many loads of 
the waste from the attern-+turner’s | shop 
¿t a big Thames-side factory as I wished, 
I found these, split and tied into wheels with 
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of 
“ N.A.” gives 97°-—21—6.7 S. for August 29. 


standing visual difference between mineral 
and fatty oils is that the latter show no appre- 
ciable ‘' bloom ”’ 
mineral oils (with a few exceptions, such uas 
the highly refined white oil, sometimes called 
“liquid paraffin j’) exhibit’ a more or 
strongly marked bluish or greenish fluorescence- 
when examined by reflected light. 
show this fluorescence you may assume that 
they contain mineral oil, although they may De 
blends of fatty and mineral oils, in which case 
they would still show some fluorescence. 
chief chemical difference is that fatty oils are 
saponifiable—ie., are capable of being converted 
into soap by the action of alkalies—whiie 
mineral oils are non-saponifinble. You may test 
your oils in a rough way as follow:—Pour a 


\ 


No. 2974, 113 


(125,)-MITES ON WILD HAZEL.—The 


hazel-bud mite (Eriophyes avellanos) is not 
identical with 
Eriophyes ribis. 
causing mites are known as 
these all but about ten belong to the genus 
‘Eriophyes, and as’a group are known as Vermi- 
formia 
wormlike, with the eight legs neur the head 
end, thus not in, the least resembling the other 
group of mites, Acarina, to which the well- 
known cheese mite and the ticks belong. The 
gall-mites spend the greater part of their lives 
in the gall, the migration from old buds (galls) 
to new ‘ones taking place in May and June in 
the case of the currant-bud mite, and in July ` 
and Augu in the case of the hazel-bud mite. 
The gal 

few of them can be seen without considerable. 
magnifying power 

mites, most of ¥ 
naked eye. 


the currant-bud mite, which is 
About sixty, species of gall- 
British, and of 


because they are long and somewhat 


mites are extremely minute, and very 


thus differing from ordinary 
hich can be seen ae sore 


[126.| JUPITER AND VENUS.—Dee. 


Venus given is evidently a misprint, The 


F. Sargent. 
{123.}-LUBRICATING OILS.—The 


out- 
oils 


or . fluorescence, while ali 


ess 


If your oiis 


The 


small quantity of the oil into a porcelain 


evaporating basin’ (or, failing a basin, an 
enamelled cup), add 
quantity of strong caustic soda solution and 
about the same of methylated spirit (the spirit 
is to accelerate the saponification). i 
mixture, stirring well with a glass rod, uutil 
the spirit has evaporated, but do not heat to 
dryness. 
tinue heating. There are three oases:—(1) If 
the residue dissolves to a clear solution (whiciz 


an’ approximately equal 
Heat the 


To the residue add water, and con- 


will become gelatinous on cooling) your sam pie 


at least 90 per cent. fatty oil : 


is, if not entirely, 
' 4 but shows less 


(2) if the solution is very cloudy, 
oil on the surface t l used.. 
the sample is a blend of fatty and minera: oils : 
(3) if the sample is all mineral oil, you should 
et the original oil floating unchanged over w 
airly clear solution of caustic soda. As re- 
gards the differentiation of animal and vegetable 
oil; and fats, that is rather more difficult. Ex- 
perience enables e 
individual oils. often by mere inspection, 
although in doubtful cases and in mixtures 
he finds it necessary to determine the physicai 
and chemical constants, as specific gravity, re- 
fractive index, saponification value, iodine value. 
ete. The distinguishing chemical difference be- 
tween animal and vegetable oils and fats is 
rather technical. It lies in the fact that the 
unsaponifiable portion (and even fatty oils con- 
tain small quantities—generally less than 1 per 
cent.—of unsaponifiable substances) of an animai 
oil always contains the sterol cholesterol, while 
that from the vegetable oil always contam+ 
phytosterol. leum. 
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A New Cutting Gas.—At a recent meeting 
of the American Foundrymen’s Association. 
Mr. A. S. Kinsey said the ‘hottest cutting: 
flame was not necessarily the one in which 
the cutting gas had a very high heat value 
He pointed out that a successful cutting gas- 
should be one which is unsaturated, contain- 


ing a liberal amount of carbon combined witli - 


the lowest possible proportion of a slow: 
burning gas, and has a high rate of combus- 
tion. A new gas, calorene, which meets these: 
conditions, is derived from the manufacture ot 
alcohol. It is an unsaturated gas, with 86 
per cent. carbon content, 14 per cent. hydro- 
gen, and a heat value of 1,580 B.T.U. pe: 
c.ft. The explosibility of the new gas ts 
‘about 4 of calorene to 96 of air to 14 cf 
calorene and 86 of air, as com a 
range of 3 of acetylene and 97 of air to iC 
of acetylene and 30 of air. It may be com- 
pressed to 3,500) 15. per sq... and stovet 
asa free 


han you originally used... 


the oil chemist to recognise — 


with a - 


\ 


\ 
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[129.]-HYACINTHUS.—Hyacinths in « 


tells the story well, ends it by say- 
dy of Hyacinthus 


. @mong the constellations. Is there any indi- 


Ball, in his work “In the High 
cussing the question as to whether the uni- 
verse is infinite, says: “It can be demon- 
strated that all known facts about space are 
reconcilable with the supposition that if we 
follow a straight line through space, after 
.& Joucney which is not infinite in its length, 
we should find ourselves back at the startin 
voint.” He supposes that Euclid’s twelf¢ 
axiom 3s not absolutely true, or, to put it in 
another way, that the three angles of a 
triangle are not identically equal to two right 
‘angles. “The Euclidean axiom,” he says, 
“has never been proved „and never can be 


Heavens,” dis- 


proved,” except by. illogically assuming the 
truth of the twelfth axiom, hnd he considers 
of course, not the 


‘the universe (meaning, 
-sidereal system only in which 
finite. Does th 
_ light on this problem? 
. holds—that space is finite 
been said that either theory is inconceivable, 
but to tho querist the theory that space is 
infinite seems the only logically tenable one. 


we are situated) 


I take. it that Proctor’s reasoning that if the 
‘stare were infinite the heavens would be lit 
up is now shown to be untenable.—New 


Zealander. 


[131.}-FERRULES,—I am interested in a 

for the making of component 
paris of umbrellas, and I should be obliged 
i give me a formula for the 
bronzing of the ferrules and runners; these 


small 
1f you could 


are e of brass. and then treated with a 
solution to bronze them; so as to prevent rust, 
and as this is a new department, I have been 
troubled with the difficulty of obtaining a 
good tinish for these. I should be obliged for 
a formula and the method of working to 
obtain the desired result.—D. Stott. 

[152,]— PANTANEMONE, — Col. Smith, 
writing in the February 10 issue, p. 41, re- 
ferred to the “‘pantanemone,” and his 
for a suitable dynamo for coupling thereto. 
Bui will he kindly describe the “ pantane- 
mone”? I have from time to time inquired 
during the elapsed interval, yet without 
result; and it is not indexed in my book of 
windmills, Some of us may be on the track 
of a house-lighting set that comprises a tithe 
of the 160 lamps that seem to be among the 
amenities of the “ideal home” ‘automatic 
outfit. —Sbatic, 


(135.}--LIGHTNING CONDUCTOR.—Can 
any reader give a few hints on the way to 
set up a lightning. rod on a hilltop house 
so that the after state of that house may be 
safer than its first when electrical disturb- 
ances are happening round. I should want 
to affix a point’ to a central chimney-stack 
and another to a, gable-stack. Could these 
be connected by way of-eaves or ridge, the 
conductor passing thence by way of the gable- 


stack to the ground? And what is best done} 


with the buried end on a hill-top?—Static. 


[134.]—_CLASSIFICATION OF CELESTIAL 
‘OBJECTS.—Wiith regard to the Classes I., 
II., IIL, etc., etc., in Herschel’s catalogues, 

given in Webb’s “Celestial Objects ” as H. I., 

H. IIL, H. THI., ete., etc., could any reader 

‘inform me what the respective classes repre- 
/ sent. t.e., what sort of objects are classified 

together as Class I., etc, etc., down to 

Class VII., which appears to be the last? 

At least I have not noticed any Class IX. 

Are these classifications now recognised. or 

merely quoted for identification in the cata- 

jlogues ?—Albert F. Butler. 


[155. NICKEL SOLU TION.—Would anyone 
‘advise me if ammonium sulphate or sodium 
-sulphate is the best conducting salts for the 
double sulphate of nickel and ammonium 
-solution, or what could be used to achieve 
this object? Solution wanted for cast iron.— 
J. Waters, 


[13.}-WHAT IS SMELL?—Can 


any 
reader of’ “Ours” 


help me to understand 
this? I know that when I see a colour or 
an object certain light rays are reflected 
back to my eyes. Or, when I hear a sound, 
air., wayes are set in motion which affect 
nerves Im my ears. But, when I smell any- 
«hing. what happens? I presume an object 
gives off certain particles which have an effect 


[150.}—IS SPACE INFINITE ?—Sir Robert 


e Einstein theory throw any 
Which theory now 
or infinite? It has 


search 


the qualified statement or the bald one so often 


on nerves in my nose. But what‘ are these 
particles? Do those of, say,.a rose, an onion, 
or a cesspit vary in size, ‘shape, or what? 
Or, how otherwise do they cause the various. 
sensations of smell ? Again, if these partioles 
really are given off, what part of the object 
contains them? Can they be detected and 
differentiated microscopically or by any other 
means ?—Con. 


[137.}-ASTEROIDS.—Can any of your 
readers say where I can find the ephemerides 
of the principal asteroids? I understand that 
the “ Nautical Almanac ’’ does not intend to~ 


publish these—ai all eventə at present.—New 


Zealander. 


_[138.]—BELLS.—My front-door bell and my 
back-door bell make practically the same 
sound. How can I alter one to make them 
distinguishable?—C. W. B. 

[139.J—DOG HABITS.—Why do certain 
habits in dogs differ from those of any other 
animal? Note what an attraction every lamp- 
post or gate corner has for your canine 
friend when you take him for a walk. I 
wonder how his system can stand the strain 
so long. Again, note the—to our sens is- 
gusting action of two dogs when they meet. 
Are these habits confined to the dog tribe, 
and civilised ones at that? And how does a 
dog bark? This, I understand, is an acquired 
trait in the civilised anima] only.—Con. 


[140.} — CHRONOMETER. — A two-day 
chronometer, recently cleaned, keeps a steady 
rate for three or four days, then gains 1 sec. 
per day for a day or so, after which it resumes 
its normal rate. It is always carefully wound 
up at the same hour daily, and the range of 
temperature from day to day is about 16°, not 
more. What is the cause?—Friction. 


(141.])—CUNDALL OIL BENGINE.—Will 
any reader oblige by stating the valve settings 


on a “‘Cundall’’ oil engine of aproximately 


10 h.p.; also whether there is any difficulty 
in extracting the liner from these engines? It 
requires three to four men to start this engine 
after about an hour on the belt, the difficulty 
being lack of compression and excessive carbon 
deposit due to a badly-fitting piston. The 
markings on the name-plate of a dynamo are 
as follows :—100-140 volts, 27-39 amps, 1,000 
r.p.m. What is the power necessary to drive 
this machine? Information will be much appre- 
ciated.—Cundall. g 

(142.}—JOINING TORTOISESHELL.—Can 
anyone inform me of any method of re-unit- 
ing a fracture: in tortoiseshell other than by 
means of rivets? I want a method of fusion. 
—P. C. Young. 


[145.] — BRONCHITIS. — Has any medical 


reader or bronchial patient had any satis- | 


factory experience of the new treat- 
ment for bronchitis, which is, I be- 
lieve, called aute-inoculation? I have been 


troubled this past winter for the first time, ana 
should like to find ont anything worth know- 
ing before next winter. One doctor (himself 
inexperienced in it) told me he had heard of 
definite cures, i.e., prevention for the whole 
winter, but that he believed the pPeration (to 
be several times injected) was as yet tedious 
and costly.—C. Robinson, Kendai. 


{144.--STEAM TO AMERICA.—Can any 
reader verify the report of Dr. Lardner’s state- 
ment as to steam navigation to America, said, 
in the column of ‘ Scientific News,” page 97. 
to have been made at the British Association 
in 1837? In his book on the steam engine the 
statement is that such voyages will not be profit: 
able unless engines are much improved. The 
“ Sirius ’’ and “ Royal William ” seem to have 
been ships of 750 tons register. built for the 
Trish trade, and their Atlantic trips can scarcely 
have -been remunerative, as the ‘ Great 
Western,” of 1,300 tons, which followed, and 
almost overtook, the “Sirius,” failed to pay 
her way, I believe. Dr. Lardner is still quoted 
as a high authority on the economics of trans- 
port, so it would be interesting to learn whether 


quoted is what is really due to him.—Fres, 


[145.}—GIBB’S FUNCTION.—What is 
Gibb’s Function as applied to thermodynamics? 
I have been unable to obtain this information 
in my text-books on heat engines, etc.— 
Aspirant. 


(146.}-CHEAP SPECTROSCOPE.—Would 
some reader give me particulars as to how to 
make the above? I want it to show some of 
Frauenhofer’s lines, if possible-—C. F. N. P. 


[147.}—EARTH AND MOON.—Can any 
reader tell me where I am wrong in drawing 
the following conclusions?—The force of 
gravity between two bodies, I believe. depends 
on the masses of the bodies; thus, one would 


V. G. Pickering, 
eee <— 
ANSWERS TO CORRESPONDENTS., 


<m M ar 
The following are the initials, etc.. of letters to 
hand up to Tuesday, 8 p.m., March 21, and un 
acknowledged. elsewhere :—. ns 


Lt.-Con. DAVID J. SMiITH—Old Reader, Rochester 
C. Robinson, M.A.—Bernard Thoòonas—A. H., M.— 
Beginner—Enquirer, Reading—Pulex—Realgar. 

F. PARKER.—No. l 

D. L., W.—Thanks, no. 

J. A. H.—Thanks; please send. 

BROADWATER.—Cannot say. Purely a-matter far 
expeMiment, - l Í 

Z00.—The African elephant “ Jumbo” was LY it. 
higa at the withers. l 

A. L. S.—Sorry, but we cannot afford tables from 
all the stations in England! 


W. G. K.—The bright surface throws off the heat. 
and the ‘“ cosey” checks the radiation. 


New Sub.—There is no such society in existence. 
- unless it is some‘local affair of the mutual admira- 
tion sort. 


TORMENTED.—The best remedy is the application oi 
a little oil of pennyroyal, rubbed well into ‘the 
animal’s coat 


SUMMER.—Several more letters are tO hand which it 
is useless now to insert. Seg our note in ‘‘ Scien- 
tific News *? this week. 3 

HARRY GARRETT.—We know of no book. If you send 
a query stating what you want to know about the 

' machine it shall appear, 


Novice.—If the’ instalments each exceed £? a 
receipt stamp must, of course, be affixed to each 
acknowledgment of such payments. 


A. L. L—Aluminium was discovered by Sir Hum- 
phrey Davy in 1808. The first bar of this metal 
$ a te have been made in 1855 by M. St. Clair 

eville. 5 


S. &. V.—IĪnspection alone can hela you to find 
out the cause; but our guess is your piston is 
coe on the rod. Take off your cylinder .or-:. 
and see. 


P. $.—Marine silk is a textile fabric made tom 
the ‘byssus of the Pinn of the Mediterranear. 
It is, or was, much prized by Sicilians, and there 
is, or was, a considerable factory at Palermo. 


H. P.—Are the bearings iron or wood? If of wood 
they are probably. of large size, and the propo=<d 
large increase in size would surely be incon- 
venient? Why not load the trucks with more 
material? > 


PARALLEL MOTION.—Set the centres of the gudgeon: 
to their original distances by means of liner. 
For liners between the. brasses use thin sheet 
brass, and between the pillars or sacs 


use sheet iron. 


ECCENTRIC.—None at all if you have not altered th 
throw of the eccentric. You will, of course, have 
to bush your straps to meet the reduction. The 
less the dia. of sheave the less the circumferen- 
tial speed, and the less the wear. . 


REVIVER.—Many recipes in back volumes. This is s 
useful one for black cloth:—One pound of oak 
bark to a gallon of soft water. Hear up to 160° 
Fahr. Transfer to a weak solution of sulphate e? 
iron. Well soak the cloth, „then hang to dev. 
and lastly wash well in cold Water with no soap. 
etc., and dry. 

STORM GLASS.—Camphor, 2 
drachms; salammoniac, 1 drachm; proof spirti 
23 ozs. The solution is put into a clean glas- 
tube 12 ins. long and 3 in. in dia. The open en) 


drachms; nitre, 12 


. of the tube is closed with a brass cap with a 


tiny hole in it, or with a piece of bladder, The 
indications are not reliable. 


Tuary 24,1905. 
then Alps, September,_1910. 
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Marce 24, 1922. 


Bestic.—Air has nothing to do with it. If water 
is poured into any number of ordinary vessels, of 
any shape or size, it will rise to the same level 
in each, provided, of course, that the vessels gre 
connected at the bottom. 
to gain a uniform level that burst the cask. 


A. P. Moore.—The sale of all other poisons is 
governed by stringent regulations, and the 
Departmenta? Committee of the Board’ of Trade 
exposed the general public to serious risks of 
death and illness when they recommended in 1921 
that no limit should be placed on'the amount of 
CO present. The decision of the Board of Trade 
should be rescinded at once, and a limit, of, say, 
‘18-15 per cent. only allowed in gas, and notifica- 
tion by the gas company to its customers of the 
amount actually present be made compulsory. - 


Rapre.—Yes. ‘The late Lord ‘Harcourt was a seven 
times ‘‘ great” grandson of Oliver Croamwell,\ his 
descent from the Protector passing én every case 
through the female line. Mr. Fredenic Haprison, 
ig his ‘‘ Oliver Cromwell,” uotes that in the nine- 
téenth century at least seven persons descended 
ftom the Protector had held office under the 

wn, including a Prime Minister (Lord Gode- 
rich), a Foreign Secretary (Lord Clarendon), two 
Lords Lieutenant of Ireland, and a Viceroy of 
India. Hoe also gives a list, including a marquis 
and four earls, of distinguished persons in whose 
veins the blood of Oliver. Cnomwell was still 
running. Among them was Mr. S. R. Gardiner, 
the historian, whose .‘‘ Cromwells Place in His- 
tery’’ gives much interesting information. 


ADVERTISEMENT CHARGES. 


The charge for Advertisements in the columns headed 
For Exchange, for Sale, Wanted, Addresses, 


‘Sitpations, 
is ONE SHILLING for the first SIXTEEN WORDS 


. and 6d. for every succeeding Eight Words—which 


must be prepaid. No advertisement will be inserted 
-for less than ONE SHILLING. 
The address is included as part of the Advertise- 


ment and charged for. No Dieplayed Advertise- 
ments can appear in above columns. 


ORDINARY ADVERTISEMENTS (NOT ` DIS- 
PLAYED). 
£. d. 
Thirty Words .. a „ê An -. 26 
Every Additional Eight Words .. .. 0 6 


Front Page, Five Shillings for the first 40 words; 
afterwards, 6d. per line. Displayed Advertisements 
cn Front Page, 10s. 6d. per inch. Paragraph Ad- 
vertisements, One Shilling per line. No Front Page 
or Paragraph Advertisements inserted for less than 
Five Shillings. 

Rates for Displayed’ Advertisements on applica- 
tion to the Publisher. 

All Advertisements must be prepaid, and in cases 
where the amount sent exceeds One Shilling, the 
Publisher would be gratefyl if a P.O.: could be 
sent, and not stamps. Stamps, however—preferably 
halfpenny stamps—may be sent where it is incon- 
venient to obtain P.O.’s. 

Advertisements must reach the Office by 
3 9.m. on Tuesday to secure insertion in the 
following Friday’s number. 


All Cheques and Post Office Ordera to be made 
payable to TRE STRAND NEWSPAPER COMPANY, LTD., 
nnd all communications respecting Advertisements 
should be distinctly addressed to: 

THE PUBLISHER. Í 
. THE “ ENGLISH MECHANIC,” 
EFFINGHAM HOUSE. ARUNDEL STREET, 
STRAND, LONDON, W.C. 
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For Exchange. 


Broadhurst, Clarkson and Co., Manufacturing 
Opticians, Exchange or Buy Anything Optical. The 
Firm with a Reputation —63, Farringdon Rd., E.C.1. 

Clarkson's, 338. High Holborn. Second-hand 
Gptical Mart. Make,. Buy, Sell, Exchange First-class 
Optical Instruments. 

Witts, Opticians, 3, Buckingham Palace Road, 
S.W., Buy, 
ments. Repairs quic 


ly executed. 


For Sale. 


Reflecting Telescopes, Mirrors, Silvered by new 
method. More light and durability. —G. CALVER, 
Manse, Walpofe, Halesworth. a 4 

Baker's January Second-hand List contains 
over 2,500 Optical, Scientific, and Photographic 
lnstraments.—244, High Holborn, London. 

64-Page Book about Herbs and How to Use 
Them, 2d. Send for one.—TRIMNELL, The Herbalist, 
144, Richmond Road, Cardiff. 

‘Milling Attachments, with Vices for Lathes.— 
THe WHEELER MANUPACTURING Co., LiD., Trench Cross- 
ing, Wellington, Salop. 

Microscopes, Accessories, and Splendid 
SLIDES for Sale.—CLARKE AND Pace, 23, ‘Thavies Inn, 
Holborn Circus, E.C.1. 


Books! ` Technical, sotentiic, all subjects. 
1,000,000 im stock. Second-hand and new; lowest 
prices; approval. Catalogue 4ul free.—Below. 


Books Bought. Best prices. given.—FOYLes, 121- 
125, Charing Cross Road, London. 


— 


It was this struggle, 


Sell, gud Exchange Optical Instru- 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 2974. 


Microscopes Objectives, Byepicces, ! Magni: 
fiers, Dissecting Apparatus, all Accessories, Tele 
scopes, Refzactore and Reflectors, Diagonal Planes. 
everything Optical 
proca- nu eteD Bros., 

ndon, E.8. 


Armstrong Aocumulators.—Electrical speciali. 
ties. Genuine goods. Catalogue 6d. Saves pounds. 


—No rubbish at ARMSTRONGS, Manufacturers, Twick- 
enham. í 


Mineral Speoímens, British and Foreign, all 
kinds and prices. Send stamp for free catalogue.— 
Address below. 


Geological Specimens, Rocks and Fossils, ail 
prices.—&RICHARDS’ SHow Rooms, 48, Sydney Street. 
Fulham Road, London. : 


Rupture.—Pallants famous appliances are the 
premier rupture supports of the world and the moet 
éuccessful ever designed. Supplied to and worn 
by Royalty and ‘hundreds of naval and military 
officers. Established over 50 years. Illustrated pam- 
phiet free.—RUPTURB INSTITUTE, LTD., 8, Defoe Road, 
Togting Broadway. London, S.W. 


100 Armatures for. Disposal, from 3-in, and up- 
wards, 80 and 100 volte; also a large quantity of 
motors of similar voltage—Apply to HUGHEs, 
BOLCEOW, AND CO., L7D., Battleship Wharf, Blyth. 


Opportunity.—If you are worn out, tired, or dis- 
couraged by working for others, become your own 
master. We teach you how. Enclose one stamp.— 
UNIVERSAL SERVICE COMPANY, Technological Experts, 
8, Defoe Road, Tooting Broadway, London. 


5,000 Manufacturing Recipes.—Latest Money- 
makers. Testimonials innumerable. Catalogue, 2d. 
—TECHNOLOGIST, 262HS, Edwards Street, South 
Shields. : 

_ Telescope Work.—Stands, equatorial heads, mir. 
rors, silvering, divided circles, sundials.—G. 
WHITTLE, Longmoor Lane, Liverpool. 


For Sale, Cheap, quantity of Second-hand 2in, 
Shafting, Plummer Blocks, Split and Solid Pulleys. 
—Particulars and prices upon receipt of require- 
ments. Low Tension Single-cylinder Gas Engine 
Magneto, 16s.; 4-Cylinder Eisemann High-tension 
Magneto, £2; 50 Drums (5-gal.) Héavy Gas Engine 
Oil, 25s. each—Apply, MEcHANIc, 68, Compton 
Street, E.C.1. 

Microscope Bargains--—1.1°th Baker OQil-immera 
‘sion Objective, £5 5s.; 3, 26s.; l-in., lős.: Polari- 
scope, 36s.; Abbe Condenser and Fitting, 20s.; Iris 
extra, 7s.; Pair of Goerz Prism Binoculars, 8 x 
£4 És. Write for bargain list of Astronomical 
Telescopes.—MACKETT, Manufacturing Optician, Tun- 
bridge Wells. 


68, Graham Road, Hackney, 


Unmounted Objects,—Wonderful ls. 6d. sets. 
Botanical, entomological, zoological, crystals, 
alge, radiolaria. Lists.—SUGGETT, Williamson Lane, 
Droylsden. 


Inoubator Capsules of the finest laminated 
copper, corrugated, pegged. Approval. Price 2s. 6d. 
—WOoOODLEY, Turpin Green, Leyland. 

Agents Wanted—Book containing 100 trade re- 
cipes, homework, etc. Thousands sold at is. Sacri- 
fice 100 4s. 3d., carriage paid. Sample 19. (Te 
funded).—Letters only, PUBLISHER (Ref. 67), 59, 
Morecambe Street, Walworth, S.B.17. 

Second-hand Leitz Microscope. in good condi- 
tion ut very low price. Other makes at bargain 
prices. If you really want a microscope, write us 
your fequirements.—Witts, Opticians, 3, Bucking- 
ham Palace Road, S.W.. È 

Travelling Steadies, for 3}-in. Drummond, etc. 
Castings, detailed blueprint, instructions, 7s. 6d. 
Blueprint only, 1s. 9d.—H. HOWELL, 76, Gordon Road, 
Ilford. š 
. Blattis jə the only absolutely efficient remedy 
for exterminating Cockroaches and Blackbeetles. 
The Editor recommends it. f 

Tins, 1s, 6d., 2s, 8., or 5s, post free, from 
Sole Makers, HowartHs, 471, Crooksmoor, Shefiield. 


22.in. Mirror and Flat, by Cooper, Chadamin- 
ster. Excellent figure. Also Convex Mirror and 
mount, for use as Cassegrain, £60, or offer. 


Naval Telescope, 2}-in. clear o.g., polished 
taper wood tube, £2 1és. 6d.; li-in. ditto, og. 
slightly chipped, £1. 

3-in. Cardboard Telescope, complete, on stand, 
with two eyepieces, best achromatic 0.g., £8. 2-in. 
ditto, ditto, £6. 

31in. Silvered Newtonian Flat, complete in 
cell. with cover, £2 10s.; fine Comet Eyepiece, huge 
field, brilliant definition, 1-in. field lens, complete 
with tinted cap for moon, £2 6s. 

8-in. Silvered Convex Mirror, in cell, with 
cover, £3. Carriages and postages on all above extra. 
—F, BURNERD. M.B.A.A., Dryburgh Works, Putney, 
London, S:W.15. o 

§-in. Superfine Object-glass, by B. C. and Co., 
in cell, as new, £15.—Below. 


10-in. Reflector Telescope, Calver mirrors, 2-in. 
finder, ete.. £36, or offer. Day Eyepiece, good con- 
dition. 22s. 6d.; Rack and Pinion Eye-end, suit large 
reflector, 2ls. 6d.—Below. ` 

Build, Your Own Telescope.—Complete set of 
strong cardboard tubes for 2-in. achromatic, 163. 6d.; 
ditto for 3-in., 24s. 6d. post paid. Finest Achromatic 
0.G.’2, 2}-in.. 46s. 686d.: ditto 3-in., 76s. 6d.—F. 
BURNERD, MJB.A.A., Dryburgh Works, Putney, Lon- 
don. S.W.15. . 

Special Microscopical Slide— Smal! black gar- 
den ant, Lasius niger, mounted whole without pres- 
sure. post free ls. 3d.—DARLASTON, 31, Freer Road, 
Birchfield, Birmingnam. 

D. J. Smith and Co., Ltd., &, Compton Street. 


E.C., make all kinds of spare parts and carry out 
all classes of motor and engineering work repairs. 


Cash or easy payments. Low. 


A Big Pusk.—During the past few weeks the de- 
mand for 3-in. Astronomical Telescopes has never 
been greater. Our second-hand stock is very low, 
but we can still offer the following :— > 
_ 3-in. Burnerd, with 2 eyepieces, £5 &s.: 3-in. 
Standard, on garden stand, with 2 eyepieces, £6 10s.; 
3-in. Solomons, on table stand, 3 eyepieces, and 
case, £7 158.; 3-in., B., C. and Co., on table stand, 
2 eyepieces 40x, 100x, £10 10s.; 3-in. Grubb, on 
equatorial, with garden stand, 2 eyepieces. and 
case, £18 10s—Write or call, BROADHURST, CLARKSON 
AND Co., Telescope House. Note address: 63, Far- 
ringdon Road, London, E.C.1. 

A Big Push—+3-in. Standard Telescope, £6 10s.; 
8-in. Starboy, complete. #12 10s. Delivery from 
stock less 5 per cent Special offer: 3-in. Advanced 
Starboy, £23 10s.; 3-in. Premier, £27' 10s. Delivery 
three weeks. 6 per cent. discount.—BroaDHuRst, 
oo ESON AND Co. Sole address, 63, Farringdon Road, 

A Big Push—Our Standard Astronomical Eye- 
pieces have never had such a sale as at the present 
time. The reason is clear: there is no better value 
on the market. Low powers, 16s. 6d.; high power, 
a Approval gladly.—BROADHURST, CLARKSOK AND 

o. 


Two Little Testimonials! —“ Telescope and re- 
ceipt arrived quite safely, and I am very pleased 
with the object glass—E. Day, Esq., Bristol, 
17/3/22.” “The lens arrived safely last night, for 
which please accept my thanks. After many years 
(months) I have at last found the firm to make me 
what want.—R. Bentley, Esq., Huddersfield, 
17/3/22.—To BROADHURST, CLARKSON AND Co.” 

Large Selection of Rock Section Slides, 1s. 
each, all in perfect order, by finest maker. Bar- 
gains. Sample dozen 12s. 6d., pust free.—BRO4DAURST, 
CLARKSON AND CO. 

Thousands of Microscope Slides, 6d. each. A 
call will be to our mutual advantage BROADHURST. 
CLARKSON AND CO. 

Beck Mahogany Cabinet to hold 750 slides, 
glass door, £6 16s.; ditto, to hold 500, £5 5s.— 
BROADHURST, CLARKSON AND Co. 


Prismatic Binocular, 6x 30 mm. Bausch and 
Lomb, and case, £4 5s.: 6x Ross, £6 lés.: 12x 
Ross, £6 6s.; 12x Aitchison, £5 5s.; 12x 40 mm. 
B., C. and Co., £7 15s.; 15x, 7s. 7s. Many other bar- 
gains.—BROADAURST, CLARKSON AND CO., 63, Farring- 
don Road, E.C.1. ' 

Telescopes, Microscopes, Binoculars.—Bepairs 
to any model receive best and careful attention. 
Write to-day.—BROADHURST, CLARKSON AND CO. Note 
address, 68, Farringdon Road, London, EC.1,, 

You Can Secretly Listen.to anyone’s quiet con- 
versation by concealing a tiny ‘‘Magniphone De- 
tector ” in the room. You can hide it anywhere, 
behind anything: it picks up whispered words in a 
radius of 5 yards and more. Used in detective 
services. 

The “ New Concentra” Ear-phone, an inex. ~ 
pensive Aid. to Hearing for the Deaf that is 
superior in power and efficiency to any other dear 
appliance known. Ideal for use in chureh or 
theatre. Sent on trial. 

The “ G.P.O.” Microphone-Button transmits 
music and speech loudly by simply attaching it to 
any part of a musical instrument or other object. 
Thousands sold. 3s. 9d., post free. Particulars af 
the above 2d. stamp.—FrNWICK AND Oò., 2, Ellington 
Street, London, N.7. : 

Do You Collect Stamps? I hold a large stock 
of better-class Great Britain and Colonies, and it 
will pay you to get into communication with me. 
Condition highest, prices lowest possible. Ask for 
a copy of “ Sometimes,” published monthly. 
which will be sent gratis and post free—G. V. 
DOWDING, 14, Jesse Road, Leyton, Esséx. ~ 

Work Two Hours Daily at Home (capy- 
right). Several pounds weekly easily earned. No 
agencies or canvassing. Permanent employment. 
suitable for all—Apply for printed particulars by 
sealed letter, enclosing ld. stamped addressed enve- 


lope, ALBERT FEATHER (E.M. Department), White 
Abbey Road, Bradford, Yorkshire. 
< Agnostic Journal,” Vols. 50 to 57 inclu- 


sive, the first four bound in handsome green oloth. 
containing briiliant articles by *“ Saladin,” “ Investi-. 
gator,” Sami. Laing, ete., and two charming serials 
by Lady Florence Dixie; also fine vol. on “' Car- 
peniry and Joinery,” showing conic sections. ful! 
theory and practical iliustrations; also * Principles 
of Electrical Power.’’—Full particulars from G., c.n. 
BNC MECHANIC ” Office, 1, Arundel Street, Strand. 

As a Result of the Depression of the heavy 
machine tool trade, we are offering Screweuttin« 
Lathes at prices that will stagger you. Note below. 

A Chance in a Lifetime.—)-in. centre, 5 ft. bed. . 
sliding, boring, and Screw-cutting Treadle Lathes 
which are guaranteed accurate. All gears machine 
cut and including hollow spindle. Price £42 10s.— 
Below. 

Better Ask for Dreadnought ‘Leaflet and in- 
clude two stamps for postage to S. HOLMES AND Co.. 
Albion Works, Bradford. 

Second-hand.—Swift’s Student’s Microscope Out- 
fit, 3-in., 4-in., 1 eyepiecc, £7 10s.; Wateon’s Royal 
Microscope, stand and caste, as new, £40; Swift Re- 


search Stand, Jn., 3-in.. 1-12th-in., mech, stage. 
etc., complete, £35.—Below. 
Objectives—1-]12th-in. Watson Parachromatic, 


£6 .10s.; Swift 1-12th-in. O.I.. £5: Zeiss 1-1%th-in.. 
latest, £9; Browning 3-in.. 35s.: Polariscope. 30s. : 
Double Nosepiece, 12s. 6d.; Abbe Condenser ani 
iris,’ £2.—RROWNING, 37, Street. 
Strand, W.C.2. 

The “ Patternscope.’—-A kaleidoscope, but one 
having its innumerable pretty coloured designs 
pleasantly obvious to both eyes. Packed poet free. 
Ss., of ‘*PATTERNSCOPES,” 85. Duckett Road, Har- 
ringay, London. \N.4, (Deliyerics in rotation soon a 
possible few days from), order. 


Southampton - 


ae 


i 
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ity Sale & Exchange 


‘Koristka Special Research Microscope, 
large stand, on, heavy foot, inclinable, 45 mim, 
body tube, rack coarse and side micrometer 


‘@ screw fine focussing, large revolving and cen- 


tring stage, quadruple nosepiece,, rack and 
swing-out MORAES ruck oblique movement, 
Abbe condenser, N „A. 1,40, cylindrical iris, eye-. 
pieces 2,.3, and 4, "compensat! ng 4 and $, 4 
objectives, semi-apochromatic objectives 1, 4, 
and 1-15th oil-imm., N.A.. 1.30, 
solid oak case, £31 17s. Gd. A first-rate kit. 


4} x 6 cms. Contessa Nettel Vest Pocket 
CAMERA, focussing, Pronto speeded shutter and 
time, Citonax //6.3 anastigmat lens, 6 slides, 
and case, £4 108.; in new condition. 


í, i-pl. Folding Klito Pocket Camera, focus- 
W@ img, Aldis Plano //6.8 lens, Simplex speeded 
m@ shutter and time, 6 slides, and ease, £5 5s. 

_ Sones 6-in. Gregorian ‘Reflecting Tele. 
$ SCcopB, star-findér. mechanical head, slow 
p motions in both directions by Hooke’s joints, 
steailying rod, mqunted on heavy claw stand, 
2 eyepleces, and 2 small specula, 7 15s. 


Zeiss Microscope, Stand VII., on' horseshoe 


foot, slip tube coarso and . micrometer screw | 
fine focussing, 2 eyepieces, objectives -g-in. and . 


1-in., complete, mahogany case, £4 12s. 6d. 


7 Jules Richard Barograph, self-recording 
aneroid, 5-chamher ` aneroid, 8-day clock, best 
W French movement, iu cylindrical ' revolving 


drum, which carries chart showing week’s re- 
. ord, in, mahogany case, with 3 glass slides, 
£6 5s. 


/ Student’s Microscope, on horseshoe foot, in- 

E clinable, rack course and micrometer screw fine 
focussing, draw-tube, 2 eyepiece objectives 2 
and 34, complete, in case, £7 bs. 


E Astro. Telescope, 3-in. achro. O.G., rack. and 
j pinion focussing. 1 astro. and 1 terrestrial eye- 
€ piece, mounted on claw table stand, complete, 
travelling case, in fine condition, £12, 

.-pl, Turner Hand or Stand Camera, 
triple extension, rising and swing front, svig 
and reversing back, 6-in. Beck double Aplana 
@ #/7.7 in Unicum speeded shutter 1 sec. to 1-100th 

and time, 3 double plateholders,. ae case, 


93-94, 


‘Phone, 
CITY 6981. 


complete, in 


Pr. 12x Goerz Prismatic Binoculars, cen- 
tral screw focussing, screw interocular adjust- 
ment, complete, leather case, £7 12s. 

Beginner's Microscope, inclinable, focussing: 
draw-tube, & eyepleces, objectives. 3-in. and 
}-in., both dividing, complete, In case, with 
two drawers, £1 18s. 9d. 


Salex 3-draw Portable Tourist Telescope, 


fine grain morocco-overed body,, enamelled 
tubes, ean in ane order. A powerful telescope. 
LA Tg 6 


}-pl. Pield Camera, double extension, rising 
front, swing and reversing back, R.R. lens f/8, 
time and inst. roller blind shutter, 3 double 
slides, and case, £3. 


NEW BARGAIN 
|. LIST. 


Now Ready. 


Send P.C. for a Copy. 


Post 
| free. l 


Jules Richards Simplified Taxiphote, 45 
x 107 mm., rack focussing, interocular salute 
ment, lock-up cabinet, with trays complete to 
store 300 positives, in "Ane onder, £12. 

Tourist 3-draw Portable Telescope, 
covered brown ‘eather, oxidised tubes, sunshade, 
l-in. achro 0.G., and complete slings, £3 3s. 

P.C. ‘Folding Gameo Pocket Camera, 
focussing adjustment, hooded screen, achro. . 
lens, T.B. and I. shutter, Teversing viewfinder 
and 3 slides, 47s. 6d.; a bargain. 

18 x -50 Carl Zeiss Monocular, complete 
‘with case, as new, £13 7s. 6d. 


FLEET STREET, 


Field Glasses, 


- Pr. Powerful morocco- 
covered body, screw. focussing, bending bar, 
T3-in. O.G., sunshades, complete, leather case, 


£3 12s. 6d. A first-class class. i 
Greenough Binocular Dissecting Micro- 


SCOPE, fitted' Porro erecting prisms, rack and 
pinion focussing, large stage, pair arm reste, 4 
pair eyepieces, 4 pair dry objectives, 54 mm., 44. 
mm., 35 mm., and 27 mm. and pair Prankton 
25 mni. water-immersion objectives, and case, 


£29 108. 
12x Hendsolt Prismatic Monocular, com . 


plete, case, £8 12s. 6d.; 6x Monocular and 
vase, 47s, 6d. 


5 x 4 Folding Hand or Stand Camera, 


- rack focussing, long extension, rising front,. re- 


versing back, Ortho Symmetrique f/6 lens, com- 
pound sector shutter, 1 S5e¢. to 1-250th and time, 
double slides, a bargain; £3. F 
‘Postcard Promo No. 8 Pocket Camera, 
focussing, reversible viewfiuder, Bausch ‘and 
Lomb R.R. lens 7/8, automatic shutter, adjmst- 
able speeds and time, 1 double slide, £3 12s ~ 6d. 
As new. as 


Portable Travelling taioroscope: on tripod 
foot, inclinable atahd, rack coarse and side 
micrometer screw fine focussing, dustproof triple 
nosepiece, substage Abbe and tris, 3 eyepieces, - 
objectives 3 aud 4, complete, solid leather cage, 
£ ös 


Salex 4-draw Telescope, brass tube, 


morocco-covered body, 2-in. ©OJG., complete, f 
caps and sling straps, in fine order, £3 15s. 


Pr. Carl Zeiss 8x Telact Prism Binocu- 
LARS, eyepiece focussing, bending bar, complete, 
lenther case, £9. 


Collins Studept Microscope, inclinable, 
coarsé and fine focussing, rack and pinion move- 
ment to stage, wheel diaphragms,. eyepiece, 2-in. 
objective, £3 12s. Gd. 

3}-pl. No. 3 Folding Pocket Kodak for day- 
light loading rol) films, anastigmat T. T. and H, 
Kodak anastigmat {/6.8, Koilos shutter, ad- 
ve speeds 1 sec. to 1-300th and time, plate 
ack, & double slides, and leather case, in new 
condition, £9. 


E.C.4. 


WIRES: “FILMS, | 
FLEET. Lone 


Write for full particulars to— 


DRUMMOND BROTHERS, iik RYDER HILL, 


THE “DRUMMOND” 4” MODEL MAKER'S LATHE 


Sent on approval and obtainable on deferred payment system. 


‘near GUILDFORD. 


-Korse Horizontal Gas Engine, tank, etc., £8; 
splenáid Bench Drilling Machine, £3 —SCRIVEN, 
Brightlingsea. z 

Aluminium Sheet, Wire, 
prices.—H. V. Scott, 65, Ashle 
Birmingham _ 

Ewart’s Geyser for Sale, £4: also B.S.A. Air 
kifle, 30s.—-Particulars, 7, Broadgate, Beeston, Notts. 


Wireless that Works.—Send stamp for lists of 
guaranteed instruments.—ELECTRICAL SUPPLY STORES, 


Rivets, Tube; lowest 
Road, Gravelly Hill, 


3, Skircoat Moor Road, King Cross, , Halifax. 


Lathe, perfect in degign, accurate in operation, 


4-in, centre, carriag2 screw traverse length of bed, 


rising, falling, and swivelling, tool-slide, hollow 
spindle head, and tailstock, complete with faceplate 
and driving ‘gear, 70s. See specification for stamp.— 
MAXFIELD, 168, Victoria Road, Aston, Birmingham. 


. Special Microscopical Slide.—Red Soldier Ant, 
Myrmica rubra, mounted whole without pressure, 


showing sting, post free 1s 3d.— -DARLASTON, 31, Freer 
Koad, Birchfield, Birmingham. 

Astronomers, Come. and See This!—Second- 
hand 3-in. Cooke Transit Telescope, condition as new. 


- To-day's value, £140. Special bargain at £65.—WITTS 


<Opticians!, 3, Buckingham Palace Road, S.W.1. 


Mathematical Books, ancient and modern. Cata- 
logue post free. State wants in educational or ele- 
inentary mathematics.—GALLOWtY AND PORTER, Uni- 
versity Booksellers, Cambridge. 


‘Telescope, 3-in. refractor, astro. eyepieces x 120, 

200,.1 terrestrial, suncaps, tripod, claw _ stand, 
E case, perfect condition, £6.—43, Farnborough 
Avenue, Walthamstow. 


}-pl. Fielda Camera, excellent lens, iris, T.P. 
shutter, D.D. slide, tripod, sliding micrometer 0 to 
70 14-in. Exchange for Microscope.—Birpb, 71, Gros- 
venor Road, Rugby. 


Stand and Tube for 5-in. reflector by Brown- 
‘ng, slow motion in R.A., rack focussing, also 1}-in. 
at by Ellison, £4, carriage paid—D. B. LEIGATON, 
111. SDDS: Roac, Glasgow. 


Watson's “H” Edinburgh Student’s Micro- 
SCOPE, 2 eyepleces, g-in. and ib parachromatic 
objectives, Abbe illuminator, a ale nosepiece, case, 
guaranteed nearly new, £28 1 


WwW. Watson and Sons, a “318, High Holborn, 
W.C.1. 


8!-in. Reflector Telescope, instrument of good 
performance, mirror 5-ft., 43-in. focus, complete on 
wooden stand, with iron "cradle, mirror mounted in 
iron body with finder and eyepiece, price £22 a 
Below. 

3}-in. Mirror, by Calver (1884), with paints 
wooden body, finder, and eyepiece, no stand, price 
£18 10s.—Below. 


10}.in. Mirror, by Linscott, Ramegate (1895), 
focus 98-in., with iron body. without fnder or 
eyepiece, mirror somewhat scratched, price £15.— 

W. Watson and Sonus, Ltd., 313, High Holborn, 
London, W.C.1. : 


Microscope Slides, highest quality, from 50 
per £1 to 3s. 6d. each; 24-page list free.—Below. 


Chameleon Crystals.—A orig | novelty. Not 
a polariscope object. Warm the slide and watch 
the ever-changing rainbow colours. ‘Affords end- 
less entertainment. An ubsolutely unique opaque 
object. 1s. 9d.—Bolow. 


Radium  Sslide.—Perpctually and brilliantly 
scintillating. Wonderful and fascinating object, 
28. 9d.—GRAY, 40, Grange Road, Lewes. 

Telescopes.—6}-in. Newtonian Telescopes. Write 
for photo. The finest Telescope made. Price only 
£27 10s. Monthly terms arranged.—IRVING. 

Telescopes.—Qur fine 3-in. refractors, mounted on 
tall ash garden stand, all brass; will easily stand a 
j-in. eyepiece; price £7 lùs. Other firms are charging 
you £20 for the same telescope.—IRVING, 135, High 
Street, Teddington, London. 

Barbados Earth, containing Polycistina, Diatoms, 
etc., 28s. 6d. per oz.—ROBSON, 37, Shaftesbury Road, 
Gosport, Hants, 

Microscopic Slides, 2s. Gd. doz. Exchange or Buy 
Vnmounted Objects Sample 3d.—SMITH, 204, North. 
feld Road, Sheffield 


Projection Microscope, £8 12s. fine -targe 
Binocular Microscope, 3 objectives, £15 5s.; Rever- 
sible Compressor, 10s. 6d.;` Davis Snutter 1%, 6d.: 
severaj Objectives.—POLLON, 128, Eastcombe Avenue, 
Charlton, 5.E.7. l 


'Books for Bale Prices inciude postage or car- 


. tage. “The Development of Birmingham,” by Wil- 


liam Baywood, F.R.1.8B.A., first edition, 78. 6d. ** The 

‘Presto’ Shift of Hours Worked Calculating Card,” 

Is. ‘‘Itallan Sea Power,” by Archibald Hurd, ls. 

“ Aeroplane Construction,” by Sydney Gamme, &. 

s nhabited House Duty and the Laws Theareon,” 
E. Snelling, 10s. “Zooms and § 


by pina,” 
‘by ” Batbird, ” 2%, 6d. “ The Origin of the Forma of 


the Earth and Planets,” in French, by M. Emib 

“ Spring Time Besaya, ” by Sir Branes 
F.B8., on “The Law of Checkweighing.” 
Cockburn, bs. “Factory Management 


astes,” by ‘James F. Whiteford, ös.  “ The- 
Housing pa eae Ite Growth, Legislation, and 
Procedure,” b y Joba J. Clark, M.A., FS 


A, Loe. 
* Aviation,” by Benjamin M. Carmina, 6s. *' Domes 
tic Architecture in Australia,” with 47 plates, 166 
* Electrical and Other Engineering Contracta.” br 
W.S. Kennedy, LL.B., Barrister-at-Law, 6s. nee 
jn Aircraft Construction, ” by Wilfred Hanby, 
“ Man and His Bs a be by T. S. Atlee, A. RB. re 
a plea for the revival of the Guild spirit of the 
ast, 3s. 6d. “ Wictoria History of the Counties of 
ngland: Parts 1 and 8, Herts,” 10s. “ Air Screws 
Theory and Experiment,” by A. Fag, £L 
“ British Standard Forms of Notched Bar Test 
Pieces,"” 1s. “ Model Aeroplaning,” by V. E. 
Johnson, 10s. * The Science of Ventilation and Open- 
air Treatment, ” 295 np., 3s. ‘‘ Asphalte and. Allied 
Substances,” by Herbert Abraham, 10s. “ Examples 
of Ancient. Scottish Architecture,” 18 large plates of 
Scottish towers, etc., with full descriptions, Parte 1 
oe with 72 plates, £1. “Chromium Ores,” by 
G. Rumbold, 2s. 6d. ‘‘ The Mechanical! Prineiples 
af the Aeroplane, ” by S. prodeat 119 illustrations, 
16s. ‘* Hyper-Acoustics,” by J. M. Dunk, 8s. ‘Stels 
Maitland: eee Love and the Stars,” by Mis. H. 
Siler Hawkins, 6s. “The Age of ‘Power, by J. 
Riley, 88. * A History bf French Architecture from 
1681 "to 1674.” by Sir Reginald Blomfield, RA. 2 | 
vols.,-200 plates, £8 Ss. “ Aluminium and its 
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“ASTRONOMICAL NOTES FOR 
APRIL, 1922,. _ 


. The Moon will be in Conjunction with 


The time used in these notes is Greenwich ‘So. | Greenwich 
civil, the day being divided into two periods _ DA Mean eae . 
~of twelve hours each, the hour after midnight As | Time. 
being called 0. To convert this into summer | —————+_—- 
time, which is the time to be used be general h. m 
purposes in Great Britain from March 26 of AR ami A 3¢ 
this year until October 8, in accordance with Soprano PEE a a er 
Order of Council, one hour must be added sane e IOD E E 
’ - | Jupiter ...... ll |83lam 1 15 ,, 
The Sun. Mars. .....00. 16 | 449 ,, 5 6 §. 
‘Uranus ......| 22 | 8 21pm] 3 14 ,, 
At Greenwich Mean Noon. Meronty oe | 27°1942am) 2 49 N 
} ONUS.....00. m. 

: 28 a Sere 
Greenwich, aes Declina- | Sidereal The figures in the last column are 
| sion, | ‘ton. , Timeo. j|the distances between the centres of 

| the Moon and Planet as they would be 

be. aS ee ‘seen from the centre of the Earth; they 

h, m.s. p.m.lh. m. 8. o , , | b.m. s, | Yequire, in general, a correction for parallax 

12 4 69 | 04022 å2044N.| 03614.9| to apply to any particular place on the 

6/12 2 38.0 | 05836 61533,,| 05557.6| Earth’s surface. The Moon is lowered in 

12 113.5 | 116548 739,,| 115 40.4] the sky by parallax by about a degree when 

7 am. near the horizon, and by half that amount 
11 59 55.9 1 35 19; 9 56 20,, 1 35 23.1] when at altitude 602. 

11 58 47.7 | 253 54/11 4057,,| 155 59 : 
26| 11 57 50.6 | 212 39/13 2048,,| 214 48.7 _ The Planets. | 
11157 5.7 | 231371145510 | 23431.4| The diagram below, which shows the 


The excess above, or defect from, 12 


‘the amount to be added to, or subtracted 
from, the time shown by a sundial to find 
the corresponding time by a clock which 
‘is keeping local Mean Time. 


, April 1...Sun rises (Greenwich)... 5h. 39m. 
sets 3 -- 6b..30m. 
30...Sun rises x .. th. 37m. 
' gets 5 ... 7h. 18m. 
= Elements for Determining Positions on 
mo) the Sun. 
Heliographic Position of 
Centre of Disa. 
"| Latitude. Longitude. 
6 30S "6 12 
6 12 ,, 10 14 
5 51 ,, 304 14 
5 28 ,, 238 13 
5 2,4, 172 10 
4 35 106 7 
4 5,, 40 2 


The Moon. 
April 5.. 5h. 45.6m. a.m. 
Full Moon .... » ll.. 8h. 43.7m. p.m. 
Last Quarter ... , 19.. Ob. 53.7m. a.m. 
New Moon .... » 27.. 5h. 3.7m. a.m. 
The Moon will be in Perigee at nine 
o'clock in the morning of April 10, and in 
Apogee at 10 o'clock in the morning of 
April 22. The distance between the centres o 
the Earth and Moon will be about 224,000 
miles and 252,000 miles at these times 
. respectively. 

The Moomwill have Maximum Declina- 
tion 18° 14’ N. about midnight of April 3, 
18° 15’ S. in the afternoon of April 16, and 
again 18° 19’ N. after midnight of the 30th. 

The - Mean Longitude of the Moon's 
Ascending Node will be 188° on April! 18. 


First Quarter .. 


Souths | Longitude 
ij at of Libration 
Green- | Terminator] (midnight). 
wich. | at Transit. 


Wa” 
B Sop 


© 


mg HINO N 


E 
-m. 

3 40.0 130.6 W. R. 15.5 5.16.7 N. 
After midnight of April ll. 


movements of the Planets in their orbits |. 


during April, is similar to those given 
in previous months. The four inner orbits 
are drawn to scale, and to visualise the 


others in due proportion it is to be 
remembered that the mean distances from 
the Sun of the outer planets are: 
Jupiter, 5.2; Saturn, 9.5; Uranus, 19.2; 
and‘ Neptune, 30.1, the mean distance 
of the Earth being taken as unity. 


Mars, Jupiter, and Saturn are to be seen} 
somewhat |: 


during the night, though 
separated. Jupiter and Saturn, both retro- 
grading in the constellation Virgo, .rise 
before sunset, and are above the horizon 
almost throughout the night. Jupiter will 
e seen almost directly above Spica in the 
early evening, and Saturn above these to 
the right hand, with y Virginis below it and 
7 and 8 of the constellation, which are 
fainter stars, above. The whole configura- 
tion forms a somewhat conspicuous line 
slanting up from the horizon south of the 
east point. Their position relative to the 
stars will show how the planets move 
during the month. Jupiter is in Opposition 
at 2 o’clock in the afternoon of April 4. and 
in Aphelion at 8 o’clock in the evening of 
the same day, so that this is a distant 
Opposition, and Jupiter will be separated 
from us by nearly 414 million miles. Its 
Stellar Magnitude is now—2.0, whereas at 
Opposition in October, 1916, it was —2.5. 
Saturn was in Opposition in March, and its 
distance from us is increasing. Its magni- 


`| tude changes from +0.7 to +0.9 during 

the month. 
.| Scorpius, rises about midnight, nearly at 
.[ the south-east point, half an hour or so 
.{after Antares, which will be seen more to 
-|the south. Mars increases in brightness 


Mars, in the constellation 


from —0.1 to —0.9 during the month. 
Uranus, in the constellation Aquarius, is 
still off the observing list; whilst Neptune, 


nearly on the boundary between Cancer and 
Leo, is on the meridian in the late twilight, 
and remains above the horizon nearly until 
dawn. April 1, R.A. 9h. 3m 18s.; Dec. 
16° 56'.9 N.; May 1, R.A. 9h. 2m. 47s.; 
Dec. 16° 59'.4 N. 


Mercury 


will be in Superior Conjunction on the 24th, 


and is not likely to be visible to thé un- 
aided eye during April. Being in South 
Declination, it rises less than half-an-hour 
before the Sun in the first half of the 


, | month, and when an Evening Star, after the 


24th, the, interval between sunset and its 
setting is only slightly greater. 


>S] Right | Declina- | Souths at | Sets. 
S ¢o}Ascension.| tion. | Greenwich.) p.m. 
AS). . 
h. m., |° ° h m. . |h.m. 
1 | 23 27.2 |6 9.5 S10 51.1 a.m.| 4 25 
6 | 23 57.6 |2 49.1 ,,/11 18 ,, | 4 53 
11 | 0 29.8 | 0 57.2 N.|1l 14.3. „ | 5 25 
1! 1 41/5 61,,)11 290 ,, 16 1 
21 | 1 41.2 | 9 29.7 ,, 11 46.1 ,, | 6 40 
26 | 2 20.8 |13 56.0 ,, |12 .6.0p.m.; 7 25 
1; 3 23 {18 1.9 ,, {12 27.7 ,, | 811 
Venus 


is an Evening Star, to be seen in the 
twilight and early evening. 16 will be due 
west at altitude 10° at half-past 6 o’clock 
at the beginning of the month, and due 
west at altitude 25° at 6 o'clock at the end, 
from'which its position with respect to the. 


horizon throughout the month may -be in- 
ferred. This planet passes out of the con- 


stellation Pisces through Aries into Taurus, 
and will be not far from the Pleiades at the 
end of April. Venus has now passed 


the Earth is decreasing. The angular 
diameter increases during April from 10.1 
to 10.7. The disc is gibbous, being only a 
little less than Full, and its computed 
stellar magnitude is —3.4, so that it is not 


specially bright. 
©) Right | Declina- | Souths at | Sets. 
Sl Ascension.) ‘tion. | Greenwich. p.m. 
AA 
| | 
| h. m =y h. m. h. m 
1| 1 28.9 | 8 24.5 N.112 52.5 pmj 74 
6 | 152.0 {10 47.9 ,, |12 55.9 , 1 75 
li; 215.5 {13 5.0,,°1259.7 ,,} 81 
16 | 239.3 J15 14.1 „|1 3.8 ,,, 82 
21| 3 3.6 {17 13.7,,|/1 83 ,, | 84 
26, 3 28.35 |19 2.4 „|1133 , 9 
-1| 353.5 |20 38.5.,|118.8 „|91 
Mars Rises 
a. m 
1 Bo m a Y h. m. h. m. 
l | 17 8.7 |22 31.7 S. 4 33.7 a.m.) 0 35 
6 | 17 15.7 (22 47.4 ,, | 421.0 ,, 0 24 
l1 | 17 22.0 23 2.2,„]14 7.6 „| 012 
16 | 17 27.5 |23 16.5 ,, | 353.4 „ | 1157 
2l | 17 32.1 123 30.5 „ | 3 38.3 ,; | 11 44 
26 | 17 35.6 !23 44.6 ,, | 3 22.2 ,„.į 11 30 
1{ 17 38.0 23 59.0 „ '3 4.9 „ |1114 
Jupiter. Rises" 
p. m. 
h m. ]° ' h. m. h. m. 
1 | 12 55.7 | 413.8 S.| 0 21.4a.m.| 6 35 
6 | 1252.9 | 3 56.0 , | 11 55.0p.m. 6 12 
11) 12 50.5 | 3 41.3 „|11 33.0 „| 5 49 
16 | 12 48.2 | 3 27.2 „111l 11.0 ,] 526 
21 | 12 46.0 |3 13.8 ,, |10 492 ,,; 5 3 
26 | 12 44.0 |3 1.4,, |10.27.4 ,,| 4 40 
1 | 12 42.1 | 2 50.1 „ |10 5.9 .,!| 416 
Saturn Rises 
p. m. 
h m. j° ° h. m. b. m. 
1 | 12 17.7 | 0 57.0 N11 39.5p.m.; 5 32 
6| 12163 (1 6.0 „jll 18.5 ,, 5 10 
11 | 12 15.0 | 1 14.5 „10 57.5 4, | 4 48 
16 | 12 13.7 | 1 22.5 ,, 110 36.5 ,, : 4 27 
21 | 1242.5 | 1 29.9 ,„ |l0 15.7 ,„ 4 6 
26 | 12113 | 18366, | 954.9 , | 344 


Superior Conjunction; and its distance from ` 
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The Minor Planets, Ceres and Pallas, | Greenwich Mean Time of Occultation of Fixed Stars by the Moon as seen at Greenwich 


are both in Opposition this month, Ceres 


on the 26th, Pallas on the 5th. Magnitudes- S galg | galg 
respectively 7.2 and 7.3. ee i E © 8/9 pi l ‘1S 818 , 
Ceres. Pallas. og #2 \Disappear-| Moon's |H ¢ |< 3 || Reappear- | Moon's | o/% g 
Day R. A. Dec. R A. o Dee: Pg Star, 5 | anoe, b. D a 8 ance. Limb. |S aS 
h. m. oe . Mm. \ a Aois 
3 S pes 18 03.. 14 38 N.| O” ana s LAA 
11 .. 14 29.6 .. 0 57S. 12 54.4 .. 16 58 ,, | | 
19 .. 14 23.0 .. 0 36 ,, 12 49.0 .. 18 51 ,, |} ——| —————— cm |— qe | qu“ ——\I a | ——q—\_ i) 
27:.. 14 15.8 .. O 21 ,, 12 44.7 .. ia ” Kmi woi 
(pg Py s o | ° ° 
5.. l4 8.7 5; 12 41.7 .. 21 ” 2 Aldebaran ...... 1.2 (11 47 a.m. Dark 140 1179 | 12 20 p.m, Bright 199 236 
Longitude of Central Meridian of Jupiter- 2 |B.D. + 16° 672 ..!5.7 |11 1l p.m.| Dark | 80 | 43 | zs ie ae 
at 6 o'clock p.m. 3 |130 Tauri ........ 5.6 | 8 55 ,, | Dark | 70 |30| 9 53 p.m.| Bright |299 |258 
| 6 B.D. + 13° 1940 ..!6.4! 550 ,, | Dark 1120 1143 | 7 1°., | Bright 1268 |276 
Day| I. II. |jDay; I. Il. 6-7 |A! Canori ........ 5.5 111 0 ,, | Dark ! 9699| 0 2am Bright {299 1297 
7 |A2Cancri ........ 5.7/1 7a.m.| Dark |161 |121 | 1 39 ,, | Bright |231 1192 
ee | en 7 |hLeonis..........|5.2 | 616p.m.| Dark |144 |170 | 7 13 p.m.| Bright |251 i267 
4 : x . 7 B.D. + 9° 2226 ../6.7 11 18 ,, Dark |118 | 78 | = tos ae ee 
1 | 277.9 | 216.2 || 17 | 286.2 | 1024 | 10 | Washington 808 ..|7.1 | 933 ,, | Dark 76/94) — E e 
3 | 234.0 | 157.0 || 19| 242.2 | 43.1 | 14 |B.D.—15°4118..169' — `: — j|—|—| 0 Tam) Dark | 0j18 
5| 190.0 |` 97.8 || 21 | 198.1 | 3438 | 17 |Y Sagittarii ......]5.4 | 1 10 a.m.| Bright | 73 |103 | 2 19 ,, | Dark [291 312 
7| 146:1.) 38.6 || 23} 154.1 | 284.5 | 18 |pSagittarii ...... 4.0 | 532 ,,. | Bright i108 |109 6 44 ,, | Dark |231 220 
9} 102.1 |'839.3 |25| 110.1 | 225.2 | 23 |B.D.—4°5852 ..|5.5! — — |>|] 3 57 n | Dark {277 315 
11 §8.1 | 280.1 || 27 66.0 } 165.9 | 
e ana ae 29 | 21.9 | 106.6 - Y Sagittarii is a variable star ; range 5.4-6.2, _ 


The columns refer respectively to the| The occultation of Aldebaran in daylight 
two systems of longitude used for Jupiter’s | about noon of the 2nd is to be specially 
surface markings. System I. (period 9h. | noted, the age of the Moon being five days. 
50m. 30s.) applies to the Equatorial region, | 1t is not likely that either object will be 
System II. (period 9h. 55m. 40.6s.) to the | visible to the unaided eye, but the phe- 
Temperate Zones. ‘The change of longitude | nomenon may be observed by those who 
of the C.M. in one hour is 36°.58 and 36°.26| have instruments with circles, or are pro- 
in the two systems respectively. The|vided with some means of setting on the 
changes in one day are 720° + 157°.90 andj star. Seen from Dublin, the disappearance 
7202 -+ 150°.24. will happen six minutes earlier, at Edin- 

Jupiter’s Satellites burgh two minutes, and at Liverpool three 
2E ~ minutes earlier than at Greenwich, approxi- 
mately in each case. The re-appearance 


t 


Sód g 68 {will be six, fourteen, and six minutes later 
st ras F EE PaT RDS 3 gs at the three places. respectively. 
3 af. SIMA This. is the first of a series of occultations 
of Aldebaran visible at Greenwich. In the 
a han. a tral i next lunation, that x on pnl 29, one star 
oa TEG, will not be occulted, but the Moon will pass 
; o F ae ° n i : E Š mi D: 5 near it, the closest approach being at|P 
3 3m ltr. E 11 38 e| III Ec. R| 7h. 48m., when the star will be 4” from the 
10 2e Ic. D|19 130m!) oc. D|South limb. The Moon will be 23 days old, 
5 014m! Iie. Ri 1047 e IfTr. Ij and sets that evening at 9h. 40m. 
ae E aie 20 055m Tio G| Mean Time of Transit at Greenwich 
7 18 o Thor. ; I 10 30 e IlEc. R| of Twenty-four Fixed Stars on the 
929 e| IļTr. E| 21 018m} IITr. I Nights of April. 1 and May 1 
6 745e IIjTr. Ij. 243m) IITr. E| 1922. 
10 14 e| IIjTr. E 7 24 e Ir. E 
7 3 18m| III|Tr. I| 22 10 32 e| IIEc. B ae 
10 7 41 ej III|Ec. Ri 24 11 T e m Oc. S : Time ofTransit 
11 2 36 IiTr. Tj) 26 3 14m Oc. 
1146 el Ioc. Di 27 032m] tr. I| Biar, |Mag| R.A.| Deo. Ta 
12 2 Tm) IjEc. R 243m; ITr. E Aprili. | ® 
3 41mj IIjOc. D 9 40e; IjOc. DI = 
9 2e I|Tr. I! 28 0 24m IEc. R a ae mi ae 
11 13 e a 7 riers Bi e Castor ..| 2.0 | 7 2932 4N. 652 16.2|18.5 
1S Sigel rT. 1/29 652e Ime. R Poona 0s |e een ae whe S OLS 
° ; lux ..|1. N. ; 
14 0 28m/ Te Ef. 922e Hoc: DIS Argus |29 |8 424 5 S| 7 26 46.448.6 
8 Canori. | 3.8 | 8 12 9 26 N.| 7 34 49.0151.3 
This Table gives the phenomena that will | y Cancri..| 4.7 | 8 38/21 45N. 8 1 na an 
be seen from the neighbourhood of Green- |a Cancri..| 4.5 | 8 54/12 Pe y 18 3s F he 
wich. The abbreviations have been ex-ļa Lyncis..; 3.5 T eE A A oat 
plained in previous numbers. The Ec. D.|2 Hydre.. aa 9 4124 8NI9 343.2456 
and Ec. R. of Satellites I. and II., on ee 3 lio 412 21.N| 9 26 271129.5 
‘April 4 and 5, will take place on the west a 2'6- [10 15120 14 N.| 9 37 52.6(55.0 
and east sides of the planet respectively, »-Leonis..| 3.9 |10 28| 9 42 N.| 9 50 52.3|54.8 
quite close to the limb, since they happen | Hydræ. .| 3.3 |10 45|15.47 S |10 7 54.0156.5 
very near Opposition. After that datej5 Leonis..| 2.6 |11 9/20 57 N.10 32 1.1| 3.6 
Ec. R. will take place on the east side. B Leonis..| 2.2 u 45 15 = N: l l 7 25 E2 
Tim Virginis.| 3.8 4/38. 
Mean Time of Transit at Greenwich of |f 1 EPS] 28 (12 11117 7 S11 33 41.1438 
y Wiss 22 HE STS gS ota 
; ô Virginis. 3.7 JS .2/90. 
Bradley 3147 L.C] Polaris. | Spica ....| 1:2 |13 2110 45 S.|*0 42 47.0150.0 
Day. Dec 86° 5 IN. Dec. 88° 53’N. Ura Maj 1.9 13 4 49 49 N. “1 L as el 
Mag. 5.6. ` Mag. 2.1 n Boötis..| 2.8 {15 51/18 47 N.|*1 12 35.2/38.1 
oe 8. -te | Arcturus..| 0.2 [24 12/19 35 N.|*1 33 39,6|42.6 
h.m. 68. h. m. s. - : 
Apal pan ee eek ae * After midnight of April 1. 
: --{ 930560 ,, | 11 35 14.5 p.m.| The complete interval between the times 
May 1..! 851 40.0 ,, |1055 59.1 ., Jin thelast two columns is about Lh. 57m. 572. 


* After midnight of April 1 and li. decreasing.. 


Local mean time of transit at a place 
other than Greenwich = transit at Greenwich 
— 9.83 sec. x longitude in hours (and frac- 
tions of an hour) if West of Greenwich; 
+ if East. 


Saturn’s Satellites. 


Tethys.—Ec.R., 11d. 3h. 27m. a.m.; 13d. 
Oh. 46m. a.m.; 14d. 10h. 4m. p.m. 

Dione.—Ec.R., 4d. 4h. 17m. a.m.; 6d. 9h. 
59m. p.m.; 15d. 3h. 4m. a.m.; 17d. 8h. 
46m. p.m. ; 26d. Lh. 51m. a.m. 


Rhea.—Tr.E., 5d. 8h. 44m. p.m. ; 14d. 9h- 
31m. p.m: ; 23d. 10h. 18m. p.m. 

Rhea.—Oc.D., 8d. Oh. 30m. a.m.; 17d. 
Lh. 3m. a.m.; 26d. lh. 40m. am. Oc.R., 
8d. 3h. Om. am. 

Rhea.—Alternate Eastern Elongations, 
4d. 4.5h. p.m. ; 13d. 5.1h. p.m.; 22d. 5.8h. 
.m. 
Titan.—Eastern Elongation, 7d. 7.6h. 
p.m. ; 23d. 5.3h. p.m. 


Algol. 


Approximate times of some of the 
minima of Algol that will happen in April 
are: 24 Qh. p.m.; 17d. 5h. am. ; 20d. 2h, 
a.m.; 22d. llh. p.m.; 25d. 7h. p.m. 


Shooting Stars. 


_ Last year a good radiant was determined 
by an observer, on April 1 to 12, at 233° 
— 22°,.which Mr. Denning said was new 
and deserved future recognition (“ Observa- 
tory,” 1921, June). The same observer saw 
many meteors from radiant points at 
194° + 31°, 218° + 31°, and 220° + 38° in 
April of last year. The Lyrid meteors are, 
as is well known, expected in the latter half 
of the month, the 20th and 21st being 
marked in Mr. Denning’s list as special 
nights. The position of the, radiant point 
on the 18th is given as 267° + 33°, and on 
the 26th 278° + 33°. Recent letters in this 
journal on the subject of displacement oi 
i radiant may be referred to (pp. 51, 63. 
a 0 T 


ö ea Metals.— Messrs. p manae x 
rd Villas, Montague ough, 
Buckinghamshire, G. Alexander, 105, Bishops- 
gate, London, and T. G. Alexander, 36, Great 
Charlotte Street, Liverpool, have patented 
a pickling-fluid for cleaning metal surfaces. 
more particularly for preparing aluminium 
and aluminium alioys for soldering or for 
cleansing aluminium ing-utensils, consist- 
ing of an aqueous solution of ortho-phosphoric 
acid, nitric acid, and acetic acid. Formic 
acid may be employed in -addition to, or 
instead of, acetic acid, and in the same pro- 

tions. The bath may .consist of the fol- 
owing parts by weight :—Orth horic 

acid 60-90, nitric acid 20, acetic acid 5-10, 

yand_water( 250. 


_ in with a rush, that is, if it enters as a 


any calm, clear night. 
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FOGS AND CLOUDS.” 

By W. J. Humrmreys, C.E., Ph.D., 
: Professor of' Meteorological Physics, 
United States Weather Bureau, De- 
_ partment of Agriculture, Washington ; 

- D.C. Associate-Editor, Member of the 

' Institute. - 


(Continued from page 107.) 


Another source of numerous fogs is the 
drifting of relatively warm humid air 


' over places much colder, such as the drift- 


ing of on-shore winds over snow-banks. In 
this way the humid air frequently is 
cooled. below its dew-point and fog— 
“winter fog’’ or ‘‘sea fog ’’—produced. 
Likewise, heavy fogs often, are formed 
when the wind is from warm to cold water 
—from the Gulf Stream .to the Labrador 
-eurrent, for instanee. € 

g Fogsalsò frequently occur when cold air 
‘slowly flows in over warm water. This ex- 


plains the ‘‘ frost smokes ’’.of polar seas, 
and the “ steaming” of rivers and lakes , 


on cold frosty mornings.. In these -cases 
‘the relatively warm water goes on evapor- 
ating into the cold air even after it be- 
comes saturated and thereby produces a 
water droplet or a minute ice crystal about 
-every one of the myriad millions of nuclei 
present. If, however, the cold air comes 


-strong wind, no fog is produced, simply 
because the vapour is distributed by the 
accompanying ‘turbulence through too 
Jarge.a volume to produce-saturation. 
Kyns. l 

In respect to:tho ways in which they are 
formed, fogs may be divided imto two 
-classes : 

1. Radiation fog, due to the cooling of 
the lower air below ‘the dew-point, partly 
by its own radiation, and partly by con- 
tact with the surface, which itself had 
cooled by radiation. This typeof fog is 
common,‘ as already explained, along 
streams and in valleys where, through the 
‘summer and autumn, it is apt to occur on 


2, Advection fog, produced by the advec- 
tion, or horizontal movement, of air from 
such as.the drifting 
of ‘relatively. mild air from the ocean 
inland over snow-banks, or from a warm 
current to a cold one; and the flow of 
frosty air over open water. Furthermore, 
-ny fog, when shifted to a new position, 
may then be called advection fog. Usually, 
too, the shifted fog, like that so common 
on many leeward coasts, is advective also 
àn origin. 

There also are several other classifica- 
tions of fogs, less scientific perhaps, but. 
-often very convenient. Thus we speak of 
dry fog, meaning a fog which, because of 


` the small amount of water content, does 


‘not wet our clothing—evaporates as fast 
as caught. up—or else meaning, as we 
often do, a haze caused by a forest fire, 
dust storm, or volcanic explosion; wet 
fog, meaning one containing so much 
-water that, like a Scotch mist, it makes 
at least the surface of one’s clothing dis- 
tinctly damp ; sea fog, fog originating on 
the ocean, whether remaining there or 
drifting on shore; land fog, one occur- 
ring in the country and which, as its 
‘nuclei are but slightly hygroscopic, 
quickly evaporates; city fog, one occur- 
ring over a city, especially a city that 
uses a large amount of soft coal and has 
‘but few smoke consumers, generally slow 
to evaporate, owing jointly, presumably, 
tothe hygroscopic nature of the nuclei and 
to the oil in the unburned sooty smoke ; 


* Based on a lecture given before the Section on 
“Physics and Chemistry of the Franklin Institnte, on 
veneer 5, 1922.—From: the Journal of the Franklin 

nstitute. 


particles—just enough to give the fog a 


‘May 9, 1915. In this‘fog there were about 


‘amount of diquid water in a given volume 


black fog, one containing a great amount 
of soot, such as occasionally forms over 
large, smoky cities; pea-soup fog, a local 
name given to those London fogs that con- 
tain only a moderate amount of smoke 


distinctly yellowish cast; ice fog, or 
‘frost smoke,” the fog of polar seas, 
caused by the drifting over them of very 
cold air; and many others, mostly of less 
interest and of small importance. 


QUANTITY OF WATER CONTAINED., 


It might seem, on first thought, that it 
would be a very easy thing to measure 
the amount of liquid water in a given 
volume of fog, but this amount is so small 
that even tolerably accurate measurements 
of it require much care. Nevertheless, it 
has been reliably measured. Thus, in the 
course of an official Ice Patrol cruise in 
the Seneca about the southern edge of 
the Grand Banks of Newfoundland, that 
is, in the region of one of the most fre- 
quented of the steamer lanes, Wells and 
Thuras measured the water content of a 
dense fog that occurred on the evening of 


20,000 droplets per cubic inch. In their 
report they say: ‘To gain some idea of 
the order of magnitude of the quantities 
involved in this dense fog, assume that 
one cannot see beyond 100 feet. A blogk 
ot fog three feet wide, six feet high, and 
100 feet long contains less than one- 
seventh of a glass of liquid water. This 
water is distributed among 60 billion 
drops.” 
Barely one good swallow ! 
SIZE AND NUMBER OF PARTICLES. 


The sizə of fog particles is easily and. 
accurately determined by looking through 
the fog at a point (pinhole) source of 
bright light and noting the difference in 
direction toward centre and circumference 
of any definite one of the rings of coloured 
light seen around this source—rings of 
precisely the same nature as the corons 
produced by thin clouds around the Sun 
and Moon. This angular size, or differ- 
ence in direction between centre and cir- 
cumference of any one of these rings, in- 
creases as the diameter of the fog particles 
decreases, and in such known and definite 
manner that when either is given the other 
can at once be accurately calculated. 

If, then, we know the size of the fog 
particle and if, in addition, we know the 


of fog, which, as explained above, can be 
measured, it obviously is only a matter 
of easy arithmetic to find the number of 
such particles per cubic inch, say, or any 
other given volume. 

The numbers, however, so obtained are 
surprising. Everyone knows, of course, 
that a fog droplet is small, but not many, 
perhaps, realise that 2,500 of them, of the 
average size, placed side by side in a single 
row would extend only one inch, or, in 
other words, that it would take half an 
hour to count a string of them an inch 
long ! 7 

Nor is the number of fog particles in a 
definite volume any less amazing. It is 
but a light fog that has only 1,000 drop- 
lets per cubic inch ; a heavy fog has around 
20,000. Indeed, vastly greater numbers 
have often been found, even up to nearly. 
a million per cubic inch. 

But these droplets, as explained, are so 
excessively minute that the very maxi- 
mum. density of a million per cubic inch 
would still leave the empty space 4,000 
times greater than the volume actually 
occupied by all the liquid present. 


IMPRESSIONS. 


If one would thrill his soul with beauty, 
let him, on a brilliant, moonlit night, 


most beautiful and fascinating of 
effects; so impressive, indeed, that we 
could not forget them if we would, and so 
charming that certainly we would not 
forget them if we could. 


view from the mountain’s crest a far-flung 
fog over all the Piedmont region beyond, 
with foothills and knolls rising here and 
there as so many enchanted islands in an 
enchanted sea. 
breaks clear, gaze from a mountain top on 
an incipient, fibrous fog, covering a neigh- 
bouring valley with a fabric more gauzy 
and delicate than ever Arachne spun. Let 
him stand on the topmost peak of rugged 
Tamalpais and watch in wonder the 
mighty fog billows crowd through the 
Golden Gate, break over the barrier moun- 
tain crests, and rush down their sides in 
an all-engulfing flood. Let him view from 
afar the snow-crowned crest of incompar- 
able Fuji, floating without visible support, 
in a clean, clear sky while all its base and 
the region around is lost in deep fog and 
delicate mist. 


Let him, as the dawn 


These are but some, and typical, of the 
fog 


But the impressions produced by fog 


are. not always so charming and entranc- 
ing. If one would go quite to the opposite 
extreme and experience its terrors, let him 
get lost in London’s darkest and densest 
fog. 
familiar forest and have settle down upon 
him so thick a fog that literally he cannot 
see his hand before him. Let him, on the 
ocean in the dead of night, between the 
shrieks of his own ship’s siren, hear from 
somewhere, just somewhere, within the 
encircling gloom, the same dread warning. 
Let him} when flying over strange terri- 
tory, be forced to land in a deep, dense 
fog ! 


Let him be alone at night m an un- 


All these, and many others, are horrors 


one longs to forget, but cannot. 


And so it is that, from extreme to ex- 


treme, from fascination. to fear, from de- 


lights we fondly cherish to dreads we 


‘would fain forget; fog in all its moods and 
circumstances plays compellingly upon the 
‘whole gamut of human emotions. | 


Croup ForRMs. 


But whatever the cause, there was not, 
down the ages, until the very modern year 
1801, any attempt whatever to classify the 
clouds, although from the beginning every- 


‘body everywhere talked about the weather 


and many wrote about it. This first at- 
tempt, made in 1801, as just stated, was 
by the Frenclf naturalist, Lamarck. It 
received little attention, however, and no 
general acceptance; owing in part, pre- 


‘sumably, to the fact that it was expressed 


in the words and phrases of a distinctly 
local or national language unfamiliar to 
the world at large. | 

But the time for a practical classifica- 
tion of the clouds was ripe. The need for 
it was felt by the large number of educated 
and cultured people who were then taking 
an active and inquisitive interest in the 
weather and its ways. Hence in a little 
while another classification was proposed, 
this time, 1803, by the Englishman, Luke 
Howard. Like that of Lamarck’s, it, too, 
was based on the appearance of the clouds, 
but the names, instead of being only locally 
understood, were all in tolerably familiar 
Latin—the Esperanto of the day. At any 
rate. whether this universal language had 
much to do with it or not, Howard’s classi- 
fication soon became well known and ex- | 
tensively used ; so much so indeed that all ; 
subsequent practical classifications have i 
been but extensions of this original one l 
published in 1803, with the addition, per- 
haps, of a few unusual and, commonly, 
unimportant types, some of which Howarx 
probably. never saw. 
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To obtain uniformity in the cloud re- 
ports of professional meteorologists, a 
of all others who wished to be clearly 
understood, the International Meteorologi- 
cal Committee published in 1910, with 
illustrations, .definitions and descriptions 
of cloud forms. ? 

The wording followed of these inter- 
.national definitions and descriptions is not 
exactly that of the original publication, 
but that given in the second edition of 
“Cloud Formes,” 1921, by the British 
Meteorological Office. 

This latest classification of the clouds, a 
modification and extension of Howard’s, 
is also, like it, based on mere appearance 
and not on anything really fundamental, 
such as cause or mode of formation. 
But however superficial such a classifica- 
tion may be, it nevertheless is the best, 
perhaps, that can be made, and alto- 
gether the most practical. For instance, 
the mode of origin is not a practical basis. 
for cloud classification, however desirable, 
because several types of clond are formed 
in different ways, and frequently one can- 
not be certain just what the actual way: 
really was. 


(To be continued.) | 
THE ELECTRICAL EQUIPMENT OF 
THE BUILDING.* 


By C. S. Dexarne, A.M.LE.E. 


{Concluded from page 15, Jan. 27, 1922.) 

Speed of lifts is not given enough con- 
sideration. In some buildings, where the 
lifts are not capable of dealing effectively 
with the traffic, a new lift can be saved 
by increasing the speed of the old one. 
The average speed in Melbourne is, I 
should think, from 125 ft. to 175 ft. pèr 
minute, and this is inadequate for more 
than, say, three floors—250 ft. per 
minute is a more suitable speed. What 
does this increase in speed mean? First, 
from traffic point of view: Suppose the 
average travel in a seven-story Puildine 
is 100 ft., and the average stops per travel 
are three. The car holds ten passengers. 
Assume the average time of stoppage for 
transfer of passengers to be eight seconds. 
Such a lift, travelling. at an average 
speed of 150 ft. per minute, can carrv 
562 passengers per hour. The same lift 
travelling at 250 ft. per minute (allowing 
the same for stoppages) can carry 750 pas- 
sengers per hour. The average time of 
stoppage allowed in this calculation is 
liberal. By allowing a lower average 
time (five seconds is nearer,the average) 
the contrast would be greater. Looking at 
this subject in another way: The 150 ft. 
lift tákes 88 seconds to go to the top of 
such a building, land àa passenger and 
return. <A 250 ft. lift does the job in 
56 seconds—a saving of 32 seconds. To 
get this greater speed means a more expen- 
sive lift, but not necessarily increased 
maintenance. Operating costs per pas- 
senger carried are reduced, and generally 
it will be found that two lifts with a 
speed of, say, 500 ft. and two attendants, 
will more than equal the work done by 
three lifts at 150 to 175 ft. per minute. 
Thus one lift and one attendant ‘can be 
saved. 

Lifts are now being more generally 
asked for in the suburbs. There we are 
unfortunate in having single-phase alter- 
nating current, and motors available for 
lifts on this current are as a rule so noisy 
that precautions must always be taken— 
that is, if persons are living in the build- 
ing in which the lift is to be installed. In 
a flat, for instance, the noise might be 
bad enough to make the flats unlettable. 


ee ee ee 
æ * A paper read before the Royal Victori : 
of Architects, from the Journal of the ea 
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Such propositions want careful thought. 
For instance, the advisability of mount- 
ing the motor away from the main build- 
ing should be considered. Provision is 
not generally made in buildings for mains 
up walls from floor to floor. I would 
urge the advisability of making this pro- 
vision always away from water and gas 
pipes. A space 1 ft. wide and 2in. deep, 
over which a board can be screwed, meets 
the requirements for all light and power 
mains. | 

With regard to the telephone wires, I 
recommend the submission of the plans 
to the consulting engineer for consultation 
and arrangement with the Telephone De- 
partment. When the electric equipment 
is being planned, telephone outlets should 
be remembered and provided in each 
room of the modern building, and this 
should not be something for tenants and 
the Department to muddle round with on 
completion of the job. 

The truly modern building should have 
clocks throughout. Accurate 
time-keeping is essential for modern busi- 
ness, and such an installation should be 
an asset in making a building a more 
attractive letting proposition, and the in- 


 Įstallation of wiring for this purpose is 


advised. | 

A vacuum cleaning outfit is almost a 
necessity in a building. There are two 
methods of getting the facilities of this 
system, One, which is strongly advo- 
cated, is to have pipes laid throughout 
the building with outlets at convenient 
intervals, and to havé a vacuum machine 
in the basement. This system thas the 
advantage that it actually removes all 
dirt from the floors, and deposits it 
practically in the dust-box. The other 
system, and’ the one I recommend, is to 
use a portable vacuum cleaner operated 
from the power plugs. The installation 
of a power machine in a basement (or 
other convenient place) is costly. The 
installation of pipes is also costlv, and 
the system is liable to faults, and is more 
or less costly to maintain. A blockage in the 
pipes is a possibility. In using the power 
plugs for a portable machine I do not 
advocate the usual domestic cleaner that 
is so familiar. I advise the heavy type 
of machine to which vacuum tubing is 


attached. This saves the worker, and as: 


the machine is stationary, it is not so 
easily damaged, and the vacuum created 
is far better as a rule than that obtained 


‘with the usual domestic apparatus. The 


“‘ piped ” system can be made automatic, 
the insertion of the tube starting the 
blower, but such a system will, in my 
opinion, give trouble. The usual method 
is to start, then leave the blower in opera- 
tion during office cleaning hours, the re- 
sult being that the machine \runs Jong 
hours in proportion to the time it does 
useful work—thus wearing out the gear. 
On the portable machine the blower is in 
the care of the operator, and it is only 
run as required. Of course, on the piped 
system, cleaners can operate in any part 
of the building simultaneously—this is 
not so with the one portable machine. 
Power plugs are a necessity, and, in 
addition to vacuum cleaning, electric 


floor scrubbers are now coming on the 


market. If water pipes, gas pipes, in- 
duced and exhaust ventilation pipes, elec- 
tric light, power, telephone, ‘fire detector 
and electric’ clock wires, and vacuum 
pipes are all going into a building there 
will not be much room left for bricks. I 
suggest the leaving out of the vaeuhm 
pipes, ete. . 

An old-established apparatus, but one 
that is little known, is the electrical fire 
detector. This apparatus has proved 
itself in Australia, where there are in 


stallations. During the period these have 
been installed several fires in_ thes 
buildings -have been automatically de- 
tected, and the fire brigade has been in- 
formed so promptly by the system of the 


‘exact position of the fire in a building 


that it has been able to extinguish the 
flames prior to any serious damage being — 
done. It is claimed by one company that 

the average damage of such fires is only 

£12 per fire. The apparatus is simple, 
and, provided always that it is subjected — 
to proper tests by the fire brigade, ant 
that the installation jis properly main- 

tained, does all that is claimed for it. 

The system consists of the thermostats 
wired back to the indicating board, the 
transmitter and gong, and connections 
to the brigade recorder. The operation 
of the equipment is as follows :—Imme. 
diately the temperature rises suddenly a 
‘certain number of degrees, the: thermo- 
stat makes an electrical signal. This indi- 
cates on the board what section of the. 
building the thermostat operating is in, | 
and operates the transmitter, which auto- — 
matically codes a message to the nearest 

brigade, saying the installation is on 

fire. The time the message is received at 

the brigade is automatically recorded. l 

The days of electricity for this city and 
State are at hand. The great work that 
the Electricity Commission is now enter- 
ing into had, perhaps, its inception in 
this room, years ago, when Mr. Harper 
read a paper on *' Brown Coal.” With 
‘cheap power and light available, elec- 
tricity will be prominently before the 
public, and the demand will be great. It 
is up to us to see that its uses are pro- 
perly applied. 

In conclusion, thanks were expressed by 
Mr. Demaine to Mr. Lincolne (his part- 
ner), Mr. Lee (chief officer of the Fire 
Brigade), Mr. Lindblade (of the City 
Council), Mr. Stock, Messrs. Robert 
Bryce and Co. (May-Oatway) for 
“ Eclipse ” fire detection appliances, and 
to members of the Electrical Contractors’ 
and Traders’ Association. 

——_— > o 0 
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COOKING BY THE SUN’S HEAT. 


In the report of the Astrophysical Ob- 
servatory of the Smithsonian Institution 
for the year ending June 30, 1921, the 
director, Dr. C. G. Abbot, gives an inte 
resting review of the work of himself and 
his associates. Dr. Abbot’s great objec- 
tive for many years has been the deter- 
mination of the so-called solar ‘constant 
of radiation, but the by-products have 
been numerous and important. At first 
the measurements were made chiefly at 
Washington; then a station was esta- 
blished on Mount Wilson; later, one was 
secured in a ‘gloudless desert in Chile; 
and now one has been erected on ‘Mount 
Harqua Hala, in Arizona, a site 1 
miles from the railway and 5 miles from 
a wagon road. It is hoped to continue 
observations in Arizona Bnd Chile for 
several years, in order to compare results 
and thus settle the variation of the Sun’s 
radiation. 

Perhaps the portion of the report’ most 
interesting to the general reader relates 
to Dr. Abbot’s invention of a reasonably 
efficient solar cooker. Instruments for 
utilising the heat from the Sun and 
power from the tides have been long 
desired, and many attempts have -been 
made to produce them, usually with 
not very satisfactory results. However 


Dr. Abbot says- his instrument is 3! 
practical success. It consists of 4 
mirror of parabolic’ shape about 
10 ft. long „and: 7ft. aperture, which 


brings the Sun’s rays to a focus on & 


existence a considerable number of in-| tube filled’ with oil, which. circulates by 
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convection to and from a reservoir of oil. 
In the rear of the reservoir two ovens are 
inserted. Food is prepared in the kitchen 
and is baked, boiled or stewed in these 
ovens, The apparatus proved to be espe- 
cially satisfactory for the canning of 
fruit. 


————=» 6 &-_<—_______-—- 
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HULL ASTRONOMICAL SOCIETY. 
THE BIRTH OF THE SOLAR SYSTEM. 


. On March 9 the President gave the 
concluding part of his lecture on this sub- 
ject ; he described in detail the theories of 
Lockyer, Fay, Lowell and Prof. Jeans. 
He stated that the first two theorists re- 
quired a solar nebala to begin with, but 
Lowell and Jeans depended on an outside 
catastrophe. | | 

Lowell’s nebula was meteoric in its 
nature, and Nove and Spiral nebule 
were instanced as examples of the theory. 
The objections to this the lecturer stated 
as being the remote probability of initial 
catastrophe and the fact that the critical 
velocity of gases would have prevented the 
nebula from condensing as a whole. 

Prof. Jeans argued from the near ap- 
proach of two bright suns and the conse- 
quent “‘tongue ’’. of matter given out by 
one or both, cigar-shaped and revolving. 
This theory was borne out by the satellite 
systems of the planets. 


The spiral nebule were emphasised as 
being galactic systems, and not planet- 
producing systems. Lantern slides were 
shown illustrating the lecture. and a 


` hearty vote of thanks and a discussion 


followed. : 

The Society had a lecture of exceptional 
„interest on Thursday, March 23, on this 
subject, by Mr. H. Forder, M.A. He 
stated that, ‘contrary to popular state- 
ments, Einstein had not overthrown New- 
ton at all, but had proved that New- 
ton’s laws were only a very close approxi- 
mation. The lecturer discussed the re- 
stricted theory of 1905, and the general 
theory given ten years later. He ex- 
plained aberration of light and the vibra- 
tory theory, and after describing some of 
the experiments showed that no ‘possible 
means could be found of detecting motion 
through the ether. 


The space-time of four, dimensions, 
frames of reference, and gravitational 
fields were dealt with by means of dia- 
grams, and the close of the lecture was 
followed by a hearty vote of thanks and a 
discussion. 


ROYAL SOCIETY OF EDINBURGH. 
Professor Sir Charles Scott Sherrington, 


_G.B.E., President of the Royal Society of 


London, on March 20 addressed the mem- 
bers of the Royal Society of Edinburgh on 
“Some Points Regarding Present-Day 
Views of Reflex Action.” 

More attention, he said, was being paid 
now than formerly to the more intimate 
nature of the processes at work in the ner- 
vous centres during reflex action. The 
question had been raised as to whether the 
essential elements of reflex action .as un- 
folded in the reflex centre itself contained 
any which were fundamentally different 


from the properties manifested by the 


simple peripheral nerve-muscle prepara- 
tion. Outstanding features of reflex action, 
such as the summation-of individually in- 
effective stimuli and the central inhibition 
of reflex discharge, were, it was argued by 
certain competent authorities, explicable 
by facts demonstrable in the simple nerve- 


muscle preparation. The resemblance 
between the neuro-muscular junction and 
the synapse suggested that the latter, like 
the former, was a junctional region, ex- 
hibiting decremental conduction of the 
nervous impulse. If that be accepted, then 
much of the summation observable in the 
nervous centre could be accounted for by 
such timing in the sequence of centripetal 
impulses that the successive impulses fell 
in the conducting path with such fre- 
quency as to coincide with the period of 
supranormal phase in the conducting fibre. 
The larger impulses thus resulting would 
pass through the decremental block that 
sufficed to extinguish smaller ones. A 
somewhat slow frequency of stimulus 
rhythm would thus succeed in making a 
stimulus effective which had been at the 
outset ineffective. Conversely, a fre- 
quency of serial stimuli, each singly effec- 
tive, but so timed as to follow one upon 
another at such interval as to fall within 
the period of relative refractory phase of 
the precedent impulse, would lead to im- 
pulses of subnormal extent. These on 
arriving at a region of decrement, a syn- 
apse, would fail to pass. A neurone 
occupied by such subnormal impulses 
would form a complete inhibitory block to 
any reflex arc of which it formed a link. 
In this way central inhibition could be 
established by such timing of successive 
impulses that the interval between them 
lay outside the period of absolute refrac- 
tory phase, but not so far outside as to 
escape that of relatively refractory phase. 
It was shown how Lucas offered an ex- 
planation of reciprocal innerdation by such 
rhythmic :‘mpulse adjustments as involved 
interference of impulses of this nature. By 
invoking changes in the degree of decre- 
ment in the decrementally conducting 
regions the phenomena of reversal of reflex 
action could be accounted for. Thus A. 
Forbes provided a way of accounting for 
the changing of reflex excitation into re- 


flex inhibition by making the, in itself,- 


very justifiable assumption that the in- 
tensity of decrement was increased by such 
agents as chloroform and ether. The 
similar reversal iby fatigue lent itself to a 
similar explanation. The possibilities of 
the view that such properties as the above, 
observable in the simple nerve-muscle pre- 
paration itself, could be made to explain 
the main essential features of action of 
the mnerve-centres was discussed and 
applied to various specific phenomena of 
reflex action, and its advantages were 
pointed out and the difficulties still before 
it wec2 drawn attention to. 


THE OPTICAL SOCIETY. 


At a meeting of the Optical Society, held 
at the Imperial College of Science and 
Technology, on Thursday, March 9, Sir 
Frank Dyson, President, in the chair, the 
following papers were presented and dis- 
cussed :—-1. “!A Criticism of the Nodal 
Slide as an Aid in Testing Photographic 
Lenses.” By T. Smith, M.A., F.Inst.P., 
and J. S. Anderson, M.A., D.Sc., Ph.D., 
F.Inst.P. The nodal slide is only con- 
venient for the examination of lenses over 
their entire field when these are of normal 
type. Collimators and lenses should in 
general be directed to pass through all 
useful light as symmetrically about their 
axes as possible. Failure to secure this 
condition may lead to an under-estimate 
of the excellence of good lenses as wel) 
as an uhder-estimate of the gravity of the 
faults present in bad lenses. The nodal 
shde may with advantage be supplemented 
by suitable linkages, which enable all the 
special conveniences of the nodal slide to 
be retained. Some of the possible modifi- 
cations are discussed. 


2. “A Non-polarising Spectrophoto- 
meter,” By A. J, Bull, M.Sc., F.Inst.P. , 
The paper deals with a form of spectro- 
photometer in which uniform monochro- 
matic patches of colour are compared, in- 
stead of the more usual arrangement of 
two portions of a spectrum. A spectrum 
is arranged so that the upper half has 
undergone selective absorption by the 
material under test, and a narrow region 
of the spectrum is selected by a slit. A 
split lens then forms two images of the 
dispersing prism face. These images are 
brought into juxtaposition by means of a 
rhomb-like prism with slightly unequal 
angles, which corrects the divergence of 
the two beams produced by the split lens. 
Photometric balance is secured by the 
partial closure of the lower portion of the 
selecting slit. 

5. “The Photometry of Optical In- 
struments.’ By Guild, A.R.C.Sc., 
F.R.A.S., F.Inst.P. The use of a portable 
surface-brightness photometer of the 
polarisation type for the measurement of 
the fraction of the incident light trans- 
mitted by an optical instrument or re- 
flected by a mirror or system of mirrors, 
and for the measurement of the relative 
brightness of different parts of the field 
of view of an optical instrument, is 
described. The instrument employed is a 
Wanner optical pyrometer (Cambridge and 
Paul Inst. Co.) with some modifications to 
render it suitable for such work. An addi- 
tion to the instrument is described which 
removes the danger of error due to polar- 
isation of the incident light. 

4. “ A Projective Treatment of the Sub- 
marine Periscope.” By T. Smith, M.A., 
IF. Inst.P. The optical events which occur 
in an instrument such as a periscope may 
be illustrated by homocentric projection, 
and it is shown that this affords a simple 
means of finding the relative advantages 
or disadvantages of various arrangements 
of the optical system. 

5. “Some Measurements of the Stresses 
Produced at the Surfaces of Glass by 
Grinding with Loose Abrasives.” By 
A. J. Dalladay, A.Inst.P. The method 
of measuring the ‘stresses at the surface 
of a piece of ‘‘ greyed ” glass is described 
and measurements are given showing the 
relation between the size of grains of the 
abrasive used and the stresses produced. 
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SCIENTIFIC NEWS. 


An earthquake shock was felt at Bel- 
grade on March 23 at 1 o’clock. and lasted 
for 10 seconds. The population was 
greatly alarmed, but beyond the collapse 
. a few chimneys no material damage was 

one. 


Seismographs in Jena and Munich regis- 
tered an earthquake at lhr. 24min. 19sec. 
p.m. last Saturday. The distance from 
Jena was calculated at 528 English miles. 


Any of our readers on the look-out for 
a special bargain in field-glass, telescope, 
spectroscope, microscope, or other opti- 
cal instrument would do well to look up 
John Browning, of 37, Southampton 
Street, Strand, W.C., the old-established 
optical firm. During the month of April 
only he is giving 20 per cent. cash dis- 
count off all goods in stock, and is also 
sight-testing and providing his high- 
grade spectacles for 10s. 6d. inclusive. 

“ Discovery ” for April (London: John 
Murray, 1s.) leads off with a very interest- 
ing paper by Dr. R. N. Rudmose Brown 
on the ‘‘Lost Islands of the Pacific 
Ocean.’ Others on ‘‘ Memory and Its 
Improvement,’’ by H. R. Thouless; ‘‘ The 
Life of a Radio Element,’’ by Dr. A. S. 
Russell ; ‘‘ Horse Racing and Magic Under 
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the Roman Empire,” by Brof. W. R. Hal- 
liday; and ‘‘ The Economic Position in 
Germany,” by J. Ellis Barker; and the 
usual editorial notes, reviews, and cor- 
responden’ce complete an issue well up to 
the average. ; 


Sir Oliver Lodge, in the course of a 
lecture at the Institute of Electrical 
Engineers on ‘‘ Magnetism and the 
Ether,” on March 21, said it was becom- 
ing customary or fashionable in a few 
quarters to doubt the existence of the 
ether of space, and to suppose that Ein- 
stein had exploded it. That was contrary 
to the truth. All our energy came, even 
now, through the ether from the Sun, but 
it had had a material origin or source in 
the solat orb, and it might have been ex- 
cited by the atomic, as distinct from mole- 
cular, processes there going on. In that 
sense if might be said we are already tap- 
ping some of the energy of atoms, but no 
idea had yet dawned of tapping the in- 
trinsic energy of the ether. This energy, 
if his hypothesis was right, was equivalent 
to the output of a million kilowatt power 
station working continuously for séveral 
million years, locked up in every cubic 
millimetre of space. 


Dr. George Ballard Mathews, F.R.S., 
who was Assistant Lecturer in Pure 
Mathematics and then Professor of Mathe- 
matics at the University College of North 
Wales, Bangor, from 1884 to 1896, has died 


in a Liverpool nursing home. Born in} 


1861, he was educated at Ludlow School, 
University College, London, and St. John’s 
College, Cambridge, of which he was 
elected a Fellow in 1884. Dr. Mathews, 
who received the hon. degree. of LL.D. 
from Glasgow University, was the author 
‘of works on the theory of numbers, alge- 
braio equations, and projective geometry. 
With Professor Andrew Gray he wrote a 
treatise on Bessel Functions. 


“ Model Questions and Answers on the 
Thermionic Valve,” by Clifford Jones, 
Principal of the North-Eastern School of 
Wireless Telegraphy (James Mumro and 
Co., Ltd., Glasgow, 2s. 6d.), will be found 
useful by students who are preparing for 
the Postmaster-General’s First-Class Cer- 
tificate, and by amateurs generally. The 
answers are concise, and as simply phrased 
as possible. 


Professor William Beecroft Bottomley, 
Ph.D., who was known for his researches 
in the nutrition of plants, died at Hudders- 
field last: Friday night, aged 58. Until 
last year, when health reasons compelled 
him to resign the Chair of Botany at 
King’s College, London, which he had held 
since 1893, he went to live at Huddersfield. 
In support of his theory of the necessity 
for accessory food bodies for the nutrition 
of plants, Professor Bottomley contributed 
a number of papers to the Royal Society, 
and in his researches into nitrogen-fixing 
organisms for the supply of food to the 
soil he devised a bacterial test for plant 
food accessories. Another discovery of 
his was that by the action of certain de- 
composition bacteria he could set free 
soluble humic acid. 


According to the ‘‘ Times ’’ correspon- 
dent at Berne, relics of over 600 cave bears 
(ursus spelæus) of the last interglacial 
period have been found in the Drachenloch 
(dragon’s cavern), about 4,400 ft. above sea 
level, near Vattis, in the Tamina Valley, 
Canton of St. Gall. It is remarkable that 
all the bones are those of young animals. 
Obviously the man of the first stone age 
was not able successfully to hunt full- 
grown bears. 


According to the U.S. Geological Survey 
Press Bulletin, No. 481, the ancient vege- 
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tation of the Arctic region, as is shown by 
a study of its fossil plants, indicates. that 
its climate was once very unlike that 
which prevails there now. Instead of con- 
sisting of a handful of small plants strug- 
gling for life amid snow and ice in a scant, 
almost perpetually frozen soil, its vegeta- 
tion was abundant and luxuriant and in- 
cluded ferns and palm-like plants that 
zrow only in a mild and probably frostless 
climate. This vegetation flourished in the 
Arctic region from at least late paleozoic 
to middle cenozoic geologic time, millions 
of years ago, before man existed. Although 
these lands are now so inhospitable and 
are rarely visited, the geological survey 
has gathered a large amount of informa- 
tion concerning their fossil floras. A study 
of the coal beds of the Cape Lisburne re- 
gion has incidentally disclosed many fossi] 
plants. These coal beds are extensive and 
are the only known commercially valuable 
mineral resources of that region. A little 
coal is occasionally mined for vessels. that 
are short of fuel, which, as there is no 
harbour, lie offshore and perilously load 
on a few sacks of coal by means of lighters. | that on different accounts seemed to deserve 
At the fifth and closing meeting of the|@ more particular description than I had 
session of the Pharmaceutical Society in'| allotted to the three former divisions. thei 
Edinburgh, in the Society’s Hall, 36, The clusters of stars are sorted by their 
apparent compression in the manner of my 
York Place, last week, Dr. Henry Dryerre, former catalogue of double, treble, and mul- 
M.R.C.S. Eng. and L.R.C.P.Lond., Edin- tiple stars, so that the closest and richest 
burgh University, and Professor of Phy-| clusters take up the first class; the brightest, 
siology in the Royal (Dick) Veterinary | largest, and pretty much compr ones 
College, Edinburgh, submitted a commu- | the second, and those which consist only of 
nication on ‘‘ Endocrine Organs; or the{scattered and less collected large stars are 
Chemical Factories of the Body and the| put into the last.” 5 shat , 
Utilisation of their Products in Phar-| The following are the individual headings 
macy.” Dr. Dryerre explained recent de-| 0, the sections of the catalogue, which, it 
velopments in our knowledge of the duct- will be seen, correspond to the above classi- 
less glands or endocrine organs of the| fication :— 
body, whose functions had for long been} First Class.. 


HERSCHEL'S OF 


OF 
BARTH AND MOON—THE SOLAR 
ECLIPSE OF JULY 29, 1927. 


[134.]—Herschel’s Classification of Celestial 
Objects [134, p. 114].—The following is an ex- 
tract from the Introduction to: Dr. Wm. 
Herschel’s Catalogue of one thousand new 
nebule and clusters of stars in the ‘‘ Philoso- 
puai Transactions ’’ for 1786, Vol. LXXVI., 
p. 456 :— 

‘In the distribution of the nebulæ and 
clusters of stars into classes I have partly 
considered the convenience of other observers ; 
thus, in the first class the degree of bright- 
ness has been the leading feature as most 
likely to point out thoge which their several 
instruments may give them expectation to 
reach. The first class, therefore, contains 
the brightest of them; the second those that 
shine but with a feeble light; and in the 
third are placed all the very faint ones. Be- 
sides this general division, I have added a 
fourth and a fifth class, which contain nebule 


Bright nebule 


somewhat mysterious, but had been ex- aeoe nee B ea 
plained largely through the research work| Fourth |, .. Planetary nebule 
of Professor Sir Edward Schaefer. The| Fifth ,, .. Very large nebule 


Sixth ,, .. Very compressed and rich 


structure and functions of these ductless 
clusters of stars 


glands, chiefly the thyroid gland, the 


pituitary gland, and the supra-renal SONED i Se a e a aa 
gland were explained, »howing how they stars 

producta chemical substances which en-| Eighth ,, .. Coarsely scattered clusters 
tered the blood stream and had a very in-| of stars 


Conjunction of Jupiter and Venus [126, p. 
103].-—-See also reply on p. 113, which is itself 
a little cryptic. The misprint is not in 
“ Whitaker,” which in my copy gives the 
declination of Venus at noon on August 29 as 
9° 24'.1 S., and if the declination of Venus 
and Jupiter be computed by interpolation for 
the time of the conjunction, i.e., August 
27d. 6h. a.m., it will be found that the South 
Declination of Venus is about 24’ greater than 
that of Jupiter; which means that the first- 
named planet is below the second in declina- 
tion by that distance. This does not mean 
that it is directly below it in altitude, nor 
does it mean that they are actually at their 
closest at that. moment. 

At conjunction in Right Ascension, which 
is the configuration mentioned, the planets 
will not be visible at Greenwich because they 
are Evening Stars. setting soon after sunset 
in August next. They will, however, be near 
together on several evenings about that date. 
and the distance between them will be least 
before the 27th, because Venus is moving 
southward in declination somewhat rapidly 
and was of the same declination as Jupiter 
some days before. The nearest approach of 
the two planets will be on the 25th, when 
Venus will be nearly vertically below Jupiter 


timate relationship to bodily health and 
physical and mental development. The 
communication was illustrated by micro- 
Scopic slides, showing the manner of carry- 
ing out and the results of experimental 
research ‘work, and also by photographs 
illustrating the clinical manifestations 
associated with the research. -Professor 
James Small, Ph.C., F.L.S., D.Sc., De- 
partment of Botany, Queen’s University, 
Belfast, communicated the results of a re- 
search by himself and his pupil, Miss F. 
M. Adams, M.Sc., on ‘‘ Yohimbi Bark: 
its History and Identification in Com- 
merce.” The authors traced the history 
of this new aphrodisiac (or love philtre) 
from its discovery about 1896 in the Came- 
roons (lately German West Africa) to the 
present day, when it has become recog- 
nised as a valuable drug for a variety of 
purposes. Describing the chemistry of 
the bark, Professor Small made reference 
to the similarity of its chief alkaloid, 
vohimbine, to cocaine, which is stated to 
have led to its use as a substitute for 
cocaine by traffickers in “dope.” 


>= © T at a distance oï two degrees. The crescent 
; Moon will be near them on that evening, so 
Gramophone Records.—According to an | there may be something of a spectacle. 


application for British patent, not yet 
accepted, by H. Rémmler, 135, Hardenberg- 
strasse, Charlottenburg, Berlin, gramophone 
records are made of fibrous layers ‘impreg- 
nated or covered with artificial resin con- 
sisting of compounds of phenol and formalde- 
hyde. The layers are placed together and 
pressed in a theated mould under a die by 
means of which the sound trace is impressed. 
This treatment results in a finished product 
which is hard and infusible. l 


Ephemeris of Asteroids [137. p. 114].— 
Ephemerides of Ceres and Pallas, both of 
which will be in Opposition next month, are 
given in the “ Astronomical Notes ” in this. 
number. These are taken from a publication 
of the Berlin Astronomischen Rechen-Institut 
called “Kleine Planeten, Oppositions- 
Ephemeriden. 1922,’’ and from an announce- 
ment on its cover it appears that this may 
be bought from Ferd. Dimmlers, Verlags- 
buchhandlung, Berlin, S.W.68, the price for 


i 
ig 
3 


is total, its magnitude being given as 11 


< 
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, any year’s editjon from 1917 to 1922 being 


10 marks. I do not know at what time of the 
year publication of the next issue is to be 
expected. This copy I have before me for 
1952 | aa received in England on December 
8, 1921. - 

Earth and Moon [147, p. 114}.—The Moon 
does not fall into the Earth because it has a 
velocity. Because of this velocity it might 
fly off from the Earth like a stone whirled at 
the end of a string, but there happens to be 
an attracting force just sufficient to retain it, 
which is the attractive force of gravity be- 
tween the Moon and the Earth. A ball when 
thrown does not come to the ground at once, 
but meets it at a distance of a few score 
yards. A shot from a gun does not touch the 
earth until it has travelled several miles, the 
difference depending evidently on the initial 
velocity. Carrying on the reasoning, we may 
conceive the initial velocity to be so great 
that the missile does not reach the Earth at 
all, but keeps gn travelling round it, which 
is the case with the Moon. Or, to look at 
the matter in another way, a weight whirled 
at the end of a string does not fly off, but 
moves in a circle, because the string exerts a 
force on it. At the same time the string 
exerts a force on the hand of the nerson hold- 
ing it, which is the force of reaction. 'This 
may throw some light on Mr. Pickering’s 
latter question. It is to be remembered that 

is force on the hand exists only because 
the weight is moving. There is no need to 
invoke stellar gravitation to account for the 
elementary facts of the lunar theory. 

The Solar Eclipse of July 29, 1927 [111, p. 
90}.—I would like to revise or amplify the 
paragrapn that I wrote about this in my last 
letter (p. 99), because I find statements about 
it made in past years that are somewhat con- 
flicting. In the first edition (1874) of the 
Rev. S. J. Johnson’s well-known book on 
eclipses it is not mentioned that this eclipse 


digits. In a note in ‘‘ Nature’ in the follow- 
ing year (July 15, 1875), which was appar- 
ently insvired by Mr. Johnson, it is stated 
that the eclipse will be total for a few 
seconds, and that the central line will pass 
from Windermere, north of Morpeth, to the 
Northumberland coast, but that the data are 
uncertain, which seems to have been the first 
mention of this as a total eclipse. 

In 1887 Oppolzer’s monumental work 
“Canon der Finsternisse’’ appeared, and 
here the eclipse is classed as total, and 
the central line is drawn across Northum- 
berland, but the maps in the “ Canon ’\ are on 
a small scale, and it is known that they are 
not rigorously accurate. In a letter to the 
“Journal ’’ of the British Astronomical Asso- 
ciation in 1891, Dr. Schram interprets the 
figures in the “Canon ” as showing that the 
line of centrality would cross England from 
Barmouth, in N. Wales, to Lofthouse, near 
‘Whitby, on the Yorkshire Coast, which was 
contradicted in the same publication by Mr. 
Johnson, who repeated that it would pass 
through Northumberland. 


In the second edition of his book, however’ 


11696), Mr. Johnson writes :—“ Total for a 
ew seconds across N. Wales; track run- 
ming between Manchester and Liverpool and 
in N.W. Yorkshire.” In a note in the B.A.A. 
“Journal” of December, 1920, Dr. Crom- 


‘ melin writes that. the line will run approxi- 


mately from St. David’s Head to a point 
between Whitby and Hartlepool. which was 
presumably derived from the latest informa- 
tion. H. P. Hollis. 


— 


SOLAR PROMINENCES. 

[135.]—I can absolutely confirm everything 
Mr. Buss says in letter (123) as to the observa- 
tron of Solar prominences. 

With a curved slit the observation of 
prominences on the limb is quickly and easily 
done. as he says. 

Prominences can be seen both bright and 
dark on the disc; for this I think the straight 
slit is best. W. Daunt. 

Newquay. 


CHANGES IN THE MOON. 


[136.J—Looking at the Moon last night, 
when five and a half days old, the sky being 


horn. 
crater marked by a dark shadow is, I think, 
Schomberger, the Leibnitz Mountains being 
just beyond, on the limb. Just at the tip 
of the 
mass, whose brilliancy at once caught the eye, 
much brighter than any other portion of the 
Moon then visible; beyond it was interestin 

to see no less than seven isolated dots o 

light, the summits of rocky, needle-like crags, 


figure.—ED. } 


stars added to the charm of the scene. 


the gol int, of the 
trasting beautifully with the whiter colour of 


best moments the sky was blac 


and polish of the mirror. 


This I have attempted to figure. The 


horn was a pear-shaped sparkling 


These were quite isolated from the tip, and 
as I watched one other made its appearance. 
These, however, did not sparkle as did the 
mass above alluded to, which was almost star- 
like in the intensity of its brilliance. I do 
not think I have ever seen such a bright spot 


on our satellite, although the sky was not 


quite dark, the time being only about half- 
past eight in our summer, _ 
might attribute this to snow which the morn- 
ing Sun had not yet melted. 


Possibly we 


Glenorchy, Tasmania. Bernard Thomas. . 
[Sorry it.is impossible to reproduce the 


£ 


TELESCOPIC—SATURN. 


[137.]—Mr. M. B. Heath (letter 124) is right 
as to the very poor observing conditions 
generally prevalent, yet it is possible to ob- 


‘tain some good views with patient watching 
for opportunities. On the mght of March 25 


Satunn was a lovely sight in the 84-in. reflec- 
tor; the presence in the field of several La 

o 
minute satellites were “‘ caught,’’ one close 
to the following, and the other very close to 
the preceding ansa. Sa was a picture, 
den yellow tint of the globe con- 


the rings. As in 1920 ring “A” showed 
little darker than ring ‘‘B.’’ Cassini 
Division was glim in the ansa and a 
broad belt seen north of the Equator. At 
up to the 
limb of the planet. showing the good figure 
Jupiter, lower down, 
“boiled ’? furiously, but at steadier moments 


detail flashed. up on the globe. Satellite IM. 
was seen just leaving the disc near the North 


Pole, and at egress produced a conspicuous 
apparent flattening of the limb. _ Satellite 


IV. was outside the disc, closely North. 


Mr. Collett is right as to the superiority 
of 12-in. over 8$-jn. in light, but for definition 
8i-in. is about the limit—at all events in this 
district I seldom get such clean hard images 
with 10}-in. as I do with 8}-in., although it is 
a beautiful mirror. F. Burnerd. 


OBSERVATIONAL ASTRONOMY IN FAR 
i noa PLACES. 
038. ]—Stay-at-home stargazers,. living 
within a few minutes’ Tube journey of obliging 
London opticians, time signals, etc., can 


hardly realise the many trials which beset 


the observer exiled in some distant spot— 
difficulties which have increased rather than 
lessened in these post-war times. Anyone 
resident in our so-called United Kingdom, 
with a sufficiently well-filled purse, need ex- 
perience little difficulty regarding equipment, 
and any defects that may reveal themselves 
in the instruments can be quickly rectified. 
Worry and forethought. are reduced to a 
minimum. Heavy equatorials can be expe- 
ditiously transported, highly skilled mechanics 
are available, and appliances are readily pro- 
curable as need arises. How different are the 
conditions the further one departs from indus- 
trial areas! A want is urgently felt, and 
then must be clearly described, the letter per- 
haps taking weeks ere it reaches its destina- 
tion. Possibly, after a lapse of months, an 
answer is received, and happy is the man who 
finds that his needs have been understood 
without further correspondence, and that the 
instrument or appliance has 
shipped. In due course it is received, and 
then all is well if care has been taken in 
packing and if all instructions have been 
satisfactorily carried out. To the credit of 


our makers of repute it can be said that 


special care is almost invariably taken to 
insure that instruments for distant parts are 
sent off in proper working order. Yet, occa- 


sionally, some oversight will prove the cause 
clear and seeing good, I noticed a very bright | of great annoyance in the ‘* wilds ’’ far from 
white spot at the extremity of the southern skill 


surface 


been duly’ 


led assistance, for instrument repairing isi of any of *‘onrs)’’ 


a delicate art quite beyond the powers of the 
ordinary handyman, who may frequently do 
far more harm than good if he attempts too 
much. The most unexpected defects may 
declare themselves, -as when an expensive 
clock-driven portable equatorial, which had 
been made in London during the summer 


months, on reaching its destination was found — 


to work well until the temperature fell to 


near freezing, as the night advanced, when 


the lubricant of the polar axis became so stiff 
that the clock struck work! Who would 
have expected that a lubricant so susceptible 
to changes of temperature would have been 
used by an experienced firm for such a pur- 
pose? Probably the fault lay with some 
careless workman, and was unluckily one 
that would evade detection until the instru- 
mènt was exposed to cold. — 

When the writer first went to THessaly his 
astronomical equipment consisted of a first- 
class 3.3-in. refractor, well mounted on an 
altazimuth stand. This instrument, now 
equatorially mounted, is still in his posses: 
sion. Measured powers of 130 to 220 were 
usually employed with it on the Moon and 
planets, and eyen a magnification of 100 to 
the inch of aperture was oecasionally found 
advantageous on close double stars. In the 
clear sky of Thessaly Saturn’s crape ring 
could be well seen, and five of the satellites 
proved within its grasp. For solar observa- 
tion it was most efficient, showing the small 
“ nodules”? often crisply defined. 
Some beautiful views of double stars were 
obtained, the comites of Antares, Rigel, and 
Polaris being conspicuously shown. The 
want of larger aperture was eventually felt, 
and at one time a design to have a 5-in. o.g. 
in a very light aluminium tube to inter- 
change with the 3.3-in. on the equatorial 
stand was in contemplation. This idea was 
not carried into effect owing to a beautiful 
8.5-in. reflector having been obtained instead, 


which proved most satisfactory. The little 


refractor nevertheless continued useful, espe- 
cially for solar observation, for which a 
reflector is not well fitted. Were the instru- 


ments likely to be again required for service 
in distant parts a great convenience would 


be to have the tubes divisible. The 8.5-in. 
reflector tube, 7 ft. in length, requires a huge 
pacang case to itself. It would be far more 
portable if separated into three lengths, a 
central and two end pieces, with well-made 
flanges to faco up and bolt together. Such a 
tube could be transported in three small light 
cases. The refractor tube is not so un- 
wieldy, but would be none the worse for 
dividing into two lengths. Long, narrow 
cases run the risk of being raised on end 
and slammed down, thus straining the en: 
closed tubes, especially if in rigid packings, 
which are always dangerous. This great 
risk is obviated when tubes are in short 
lengths. The tubes of small refractors should 
combine maximum rigidity with lightness. A 
light telescope on a massive stand spells 
steadiness. ` 

A durable aluminium alloy, well coated in- 
side and out with a protective surface varnish. 
is probani the best tube material, combining 
lightness with strength. The writer does 
not consider aluminium a good material for 
instruments, but it has great advantages for 
telescope tubes, and a good alloy,should not 


‘| perish, even after long service under trying 


climatic conditions, if the surface is well pro- 
tected by varnish of a suitable kind. Where 
weight is not a consideration the old sub- 
stantial brass tube is hard to beat, but then 
that of the above-mentioned 3.3-in. scales 
174 lb. A 5-in. og. 60-in. focus 
might be mounted in an aluminium tube 
scarcely heavier. a 

An efficient portable transit of compact 
form and at least one reliable chronometer 
are highly necessary adjuncts to observa- 
tional astronomy in the wilds, and will be 
appreciated by other residents. At Volo, the 
erratic vagaries of the town clock used to 
frequently exceed half an hour until the 
writer’s aid was accepted by those responsible 
for setting it. A. A. C. Eliot Merlin. 
Ealing, March 23. 


LIME IN AGRICULTURE. 


[139.J—I should like to draw the attention 
who are interested in 


aba il bis inept AE EEN 
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gardening ,and I am sure they are many) to 
a work called ‘The Story Book of the 


Fields,” by the prince of French naturalists, 


the late J. H. Fabre. It is a series of chap- 
ters dealing in an extremely simple ey 
an 

chemistry that may be helpful to an intelli- 
And I want ‘the opinion of 
someone who knows more about chemistry 
than I do on the value of ‘‘plaster’’ as a 
The book ig a translation, and I 
take it that by ‘‘ plaster” he means what 
we commonly call “ plaster of paris,” or gyp- 
He speaks of it as very abundant in 
French quarries and very useful to powder 


with some of the problems in botan 


gent gardener. 
manure. 


sum. 


on the foliage of living plants as a stimulant, 
also to mix with manure to develop its 
strength. 
fatal if used in either of these ways. Is 
gypsum commonly found in England? And 
is it much used in agriculture? 

Kendal. C. Robinson, M.A. 


CHEAP GAS PRODUCTION. 

(140.j—For a considerable time I have 
promised to give details in the “E.M.” of 

‘how gas can be produced cheaply, but many 
things have prevented me redeeming this. 

I have now been able to send up a black- 
and-white drawing which will enable the 
action, canstmuction, etc., of the apparatus to 
be followed. It is first of all necessary to 
look into the present fuel position in this 


country, as the cost of fuel controls the cost 
of everything else. Whether the present 
price of coal is reasonable or mot is hardly a 
subject. to be dealt with ‘here, but the fact 


remains that it is far higher now than in pre- 


war times; and if cheap ‘production of other 
materials is desired, it is necessary to make 
one ton of coal do the work usually performed 
by two or more. How much of the coal raised 
in this country is wasted is doubtful, but 
the proportion is very large, probably 50 per 
cent. would not be too high. 
merely represented a loss in money, it would 
be of hittle importance, but it means a waste 
of our natural resources, the import of enor- 
mous values of material from abroad, petrol, 
dyes, ete., all of which could be produced here 
and so relieve unemployment, and most im- 
portant of all the effect this waste has on the 
health of the population tthrough fogs, dust, 
etc. 

All the coal raised cannot be gasified, but 
at least 75 per cent. of the work now per- 
formed by coal could be done by gas with 
very great advantage, and the gas works 
would then become the chief source of heat 
and fuel. Gas could be produced so cheaply 
that it would pay the electric lighting com- 
panies to use it as fuel either in gas engines 
or under broilers, and thus save all the troubles 


Of course, ordinary lime wouid be 


removed. The illustrations show a small type 


If this waste | 60 


of handling coal, ash, etc. The centralizing 
of all coal handling at one place, the gas 


works, would also make for further economy. 


Suitable coals would be carbonised, and all 
The 


the valuable by-products recovered. 
coke and unsuitable coals, such as anthracite, 


would then be gasified in suitable producers 


and the gas mixed with that from the retorts. 


This is being done in a limited way now, and 
increase now that gas can be 


wall probably 
sold by thermal and not lighting value. 


Owing to defective fittings a number of un- 
fortunate incidents have caused an outcry in 
the press against the use of producer gas for 
domestic purposes, but this cannot check 
One of tthe chief causes preventing 
the wider use of gas for heating and cooking 
is the price at which it is sold in many dis- 
Gas at 5s. 6d. per 1,000 cubic feet is 


progress. 


tricts. 
a dear fuel, in spite of its many conveniences 
and advantages. | 

If gas could be supplied at 1s. per 1,000 
cubic feet, its use would extend enormously, 
and with it electricity could be generated at 
such a low figure that at would be used by 
many instead of gas owing to the advanp- 
tagés it possesses in ease of control and clean- 
liness, 

In towns where vast sums have been spent 
in laying mains, etc.. the price of gas cannot 
be lowered very much, but where new towns 
or districts are to be supplied with gas the 
case is different. The need for a reliable pro- 
ducer has prevented the suppiy of producer 


gas for towns, etc., but this difficulty is now 


producer of 2 ft. diameter grate. The usual 
fuel consumption of an ordinary producer sel- 
dom exceeds 30 lbs. per square foot per hour. 
With the producer in question 180 tbs. of fuel 
has been consumed per square foot per hour, 
or 540 lbs. in all. Assuming 90 cubic feet 
of gas per lb. of anthracite, this would pro- 
duce 48,000 cubic feet per hour of approxi- 
mately 150 B.T.U. value. Taking coal at 
s. per ton, this would be equal to coal 
gas of 450 B.T.U. at under 1s. per 1,000. cubic 
feet. With cheaper fuels, sugh as coke, the 
rice of gas would be proportionately lower. 
e chief point about the producer is its 
automatic control of gas production. It will 
be seen that in place of the usual refractory 
lining, the furnace is surrounded by a boiler. 
The steam from this passes into a small two- 
cylinder double-acting engine, which performs 
the following functions :—(1) Feeds fuel con- 


tinuously in definite quantities. (2) Rocks 
the grate bars. (3) Discharges the ashes. 


(4) Pumps water to the boiler. {5) The 
steam, after leaving the engine, passes into 
an injector and furnishes the correct pro- 
portions of steam and air for the fire. 
There is a fan fitted to the ash pan. which 


can be operated either by hand or by the 


each break of the primary cirouvit; 


‘inventing it. 


engine, to blow up the fire initially, when the 
waste yas is passed to the air by the three- 
way cock on the gas outlet. The efficiency of. 
the producer is very high, and once it has 
been soft it will deliver gas of constant 
quality continuously. The fire is shallow and 
is always incandescent, so that the volatiles 
in the fuel are converted into fixed gases. 
‘The enormous output possible from a small 
plant makes the installation very cheap. 
or gas supply no gasometer or reservoir 
would be required, the gas going direct from 
the producer, via the dust extractors, to the 
mains, a duplicate producer being installed 
to allow of a continuous supply, one producer 
running while the other is being cleaned, ete. 
A diaphragm valve in thé gas main controls 
the speed of the small engine and thus keeps 
the pressure of gas constant. The saving 
over coal gas would be immense, a 48, 
cubic feet producer costing only about £350, 
thus saving its cost in one week if used to 
full capacity and taking coal gas at 5s. and 
coal at £3. The overall sizes of such a pro- 
ducer would be 7 feet high by 5 feet square,. 
so it could be placed in any odd corner as 
compared with the immense weight, cost and 
space of the ordinary stationary type. Many 
readers of “Ours” evidently thought this could 
be applied to private houses, but it is not 
possible to make the plant small enough for 
this, the smallest giving nearly 8,000. cubic 
feet per hour, ‘but there is no reason why 
groups of houses should not be run off ore 
smal] plant. For this purpose it would be 
best to convert the gas into electricity, which 
could be supplied at such a price that cooking 
as well as lighting could be done. The cost 
of running the mains, etc., would be lower 
than for gas. and the plant need not be 
continuously operated, batteries taking over 
the night load. Tests recently carried out 
in London show that boiler-firing by gas is a 


very econdbmical proposition, the combined 
| efficiencies of-the boiler and producer being 


very high. I shall be pleased to show anyone 
interested plants in operation. 


David J. Smith. 
a a @ @-—-<¢_____——. 


REPLIES TO QUERIES. 


Ce e 


[72.-—-SIRANGE MECHANICAL MOVE- 
Newtons, the soientifo instrument. 


| makers. sold tops with stationary guides for 


the upper ends of the axles many years ago. 
Is not the explanation similar to that of the 
| rising of an ordinary peg-top in o ition to 
gravity, the whole being inverted? Friction 


of the guide on the spinning axle assists pre- 
cession, so that the axle Seats against the 
guide. K. Q. 


7.}4IRON SECONDARY FOR INTEN- 

Y OOIL.—Iron wire was used in .the 
secondaries of some very early large ooils, 
e.g., in those of Callan, described an the 
s Philos ical Magazine ” for May, 1859, and 
June, 1803; and in some cheap toy- coils. 
Tts high resistance is disadvan us, and it 
ds magnetisable, which is detrimental. ‘The 


primary and core provide magnetic lines of 


force, which should subside through the 
secondary winding ag rapidly as possible at 
j obviousiy 
the presence of a lot of iron wire would 
retard this effect. K. Q. 


[96.|—WOODEN TUBE FOR 84-IN. MIR- 
ROR.—I£ you want to use the telescope in the 
open air, a metal tube is an unspeakable abom- 
ination. The trouble is that on all the best 
nights. i.e., those that are clear and calm, the 
radiation from the side of the tube exposed to 
the sky causes quite a large difference of tem- 
perature between this side and that beneath, 
and plays the most unholy tricks with the 
images. I have been there and I know. Under 
a dome a metal tube is all right. Also there 1s 
much less trouble from dew. None at all, in- 
deed, if care is taken never to uncover the 
mirrors in the morning when temperature 19- 
rising. The built-up form of tube-laths on 
metal rings, covered outside with sheet metal, 
or any other suitable material, is an excellent 
compromise. I cured my tube troubles by 

m, F. A. Ellison. 


i120..—VERDIGRIS ON BAROMETER 
DIAL.—A solution of oxalio acid would dis- 
solve the verdigris without injuring the dial, 
which is probably made of silve brass. 

Ipswich. A. Woolsey Blacklock, M.D.. 


1a 


- never meet. 


. mix altogether. 
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{121. HALUMINIUM ALLOY .—“ Aero ” 
will have clean, bright castings without soale 
if moulds of plumbago or carbon are used. 
I found plumbago difficult to shape, so ob- 
tained tthick carbon tubes from the Carboid 
Company, Emery Hill Street, Westminster. I 
used two tubes, cut longitudinally, to form 
the mould. Pheonix. 


(125. -ANDROMEDA NEBULA.—In my 
answer, on page 113, the parallax should be 
0006”. I may add that if the nebula hae the 
mass and distance stated, direct lation 
shows that the tidal effect of the Sun on the 
Earth must be nearly 10!” times that of the 
nebula. K. Q. 

[126.j--JUPITER AND VENUS.—My re- 
ply to this on page 113, intended to point out 
a, misprint, simply replaces it by another. 
What is intended is to point out that, accord- 
ing to the “N.A.,?” the planet Venus will be at 
apparent declination 9° 24 6.7” S. on August 
29 next. ` F. Sargent. 


_[128.]—LUBRIQATING OILS.—There is no 
simple test if you are dealing with a mixture 
of the animal, vegetable, or mineral oils. If 
.not mingled you oan do much by observing 
smell, taste, consistency, and the effect of 
heating, and comparing with known oils, 
Chemically tested, the presence of phytosterol 
is obaracteristic of vegetable oils, and the 
fluorescent appearance of mineral oil is 


characteristic. Animal oils lack these two 
characteristics. 
Tiverton. A. H, M. 


(130. —IS SPACE INFINITE?—The idea 


that a straight line, if continued long enough, 


will come back to its starting point is only a 
mathematical fiction. It is one way of saying 
that the human mind cannot tolerate the idea 
of infinity, and tries to get out of 1b some- 
how. To say that parallel lines meet at in- 
finity does not contradict Euclid’s axiom, for 
it is only another way of saying that they 
at. Einstein certainly does not throw 
any light on this—nor on anything else, if 
my opinion is of any value. Indeed, the more 
the scientific world looks at Einstein’s theory 
the less it- seems to like it. Professor Lane 


Poor’s article, reprinted in last week’s 
“E.M.,” is a very damaging blow to it. The 
old argument for the infinity of space, as 


old ag Anaaxagoras, has never been answered, 
and never is likeiy to be. It is this: Sup- 
posing space finite, and somebody got to the 
end,of it and threw a stone, what would hap- 
pen? Either (a) the stone goes over, in which 
case there must be more space beyond; or 
(b) it ‘hits something and comes ‘back, m 
which case there must be space beyond to 
contain the something. Wm. F. A. Ellison. 


(131.}-FERRULES.—Make ‘two solutions: 
(1) 4 gall. muriatio acid + 1 lb. of arsenic; 
(2) 4 gall; muriatic acid + 1 lb. of sulphate 
of iron; stir occasionally for a week, then 
Another suitable bronzing 
solution is a saturated solution of copper car- 
bonate dissolved in liquid ammonia (specific 
ravity .680). The copper carbonate must ‘be 
reshly Pe“ ipibited from equal parts of sul- 
hate of copper and soda while solutions ar 
ot. Work after twelve hours. i 

J. Goslin. 


Moe EATON ees RE “ Static ” 
will turn back a few weeks he will find the 
Pantanemone illustrated in the ‘‘E.M..” with 
a description of its construction. I also, 
a week or so after, outlined how I intended 
to make one of these up. Probably “ Static ” 
means that a description should be given, with 
drawings, on the construction of one of these 
mills. Such information would be interesting, 
though, the construction of the pantanemone 
is so simple that little information should be 
necessary. A few weeks back I mentioned 
in the *‘ E.M.” that I had found a suitable 
dynamo, and gave details, maker’s name, etc. 
Possibly “Static” has overlooked this. 
David J. Smith. 


[133.}-LIGHTNING CONDUCTOR.—The 
two essentials for safety are: (a) That the 
rod shall be adequate to carry off any pos- 
stble discharge; (b) that it shall be thoroughly 
earthed. I believe the practice as recom- 
mended for (a) is that the conductor should 
be a wide strip of thin metal. As to (b), the 

t way of all is to let the conductor end in 
a pond, well. or other reservoir of water, or 
connect it with the water-pipes of the house, 
if any. Failing these, it must end in a large 
sheet of copper buried in the earth and sur- 
rounded by crushed coke. 

Wm. F. A. Ellison. 


Os TE ASSIFICATION OF CELESTIAL 
) —Sir William Herschel’s classifica- 
tion referred to is:—}, Bright nebulæ; II., 


faint nebule; III, very faint nebule; IV., 
planetary nebule; V., very large nebulae; 
VI., very compressed and rich star cluster; 
VIL., pretty me coped clusters of large 
or small stars; VIII., coarsely-scattered 
clusters of stars. This classification is not 
much now employed, the number in Dreyer’s 
new General Catalogue plus a descriptive 
phrase being usual. Rhodelta- 


(134.1—-CLASSIFICATION OF CELES- 
TIAL OBJECTS.—Perhaps the best reply to 
this query will be to give Herschel’s olassi- 
fication as given by him in the headlines of 
his first catalogue, and to which classifica- 
tion he adhered in later papers :— First class, 
bright nebule; second class, faint nebule; 
third class, very faint nebulss; fourth class, 
planetary nebulæ (stars with burrs, with milky 
chevelure, with short rays, remarkable 
shapes, etc.); fifth class, very large nebule; 
sixth class, very compressed and rich clusters 
of stars; seventh class, pretty much com- 
pressed clusters of large or small stars; 
eighth class, coarsely scattered clusters of 
stars. Hersch further remarks on his 
classification :—‘‘ In the distribution ‘of the 
nebule and clusters of stars into classes I 
have partly considered the ;,convenience of 
other observers; thus, in the first class the 
degree of brightness of the nebule has been 
the leading feature, as most likely to point 
out those which their several instruménts may 
give them expectation to reach. The first 
class, therefore, contains the brightest of 
them; the second, those that shine but with 
a feeble light; and in the third are placed 
all the very faint ones. Besides this general 
division, I have added a fourth and. a fifth 
class, which contain nebule that, on different 
accounts, seemed to deserve a more particu- 
lar description than I had allotted to the 
three former divisions. The clusters of stars 
are sorted by their apparent compression in 
the manner of my former catalogues of 
double, treble, and multiple stars; so that 
the closest and richest clusters take up the 
first class; the brightest, largest, and pretty 
much compressed ones, the second; and those 
which consist only of scattered and less col- 
lected large stars are put into the last.” 

F. Sargent. 


[136.J—-WHAT IS SMELL?—Merely gases 
or vapours given off, which affect the olfactory 
nerves. There is no proof that any such par- 
ticles exist. But there is plenty of proof of the 
vapours. Scented plants contain essential oils 
which can be isolated (as attar of roses) and 


reproduce the smell. 
Wm. F. A. Ellison. 


(140..—CHRONOMETER.—Do you mean 
that after cleaning it suddenly changes its 
rato to 1 sec. faster, and then, after a few 
days, drops back to approximately its former 
rate, and then. keep at that? If so, it is 
simply “‘ acceleration,” and is quite natural 
to.all good timekeepers with well hardened 
balancesprings. Indeed, if a new balance- 
spring is put on they will frequently in the 
course of the -first three months accelerate to 
as much as 8 to 10 sec. daily. Indeed, every 
time you stop a chronometer, if only for a 
few minutes, it is liable to some acceleration 
for a few days. If you mean that it does 
what vou say again and again, it points to 
some fault in the train (such as a worn _ pivot) 
which, brings ‘the vibration down now and then, 
and causes it to gain. because the chrono- 
meter is too fast in the “shorts.” It should 
be about 1 sec. faster in short vibrations ‘than 
in the long. | as ae 


[141.}--CUNDALL OIL ENGINE.—I 
believe the makers of this have gone out of 
business, but, if not, it would bo better to 
get them to overhaul the engine, as time and 
oil are too costly to waste nowadays. The 
valve settings must be as follows :—Inlet valve 
opens when piston is at end of exhaust stroke 
and closes at end of induction stroke. Ex- 
haust valve opens when piston is three- 
quarters of the way out on firing stroke and 
closes at end of exhaust stroke—i.e., when 
piston is right in. If the oil is pump-fed on 
this engine, the oil should be injected when 
piston is right in on compression stroke. The 
liners of all large stationary engines are not 
easy to draw, but ‘without details of con- 
struction no method of removing them can be 
described. I have described many times in 

ast volumes the method of removing liners 
from Crossley and other well-known makes 
of engines, which may help you. Lack of com- 
pression is either due-to valves needing re- 
gTinding. wear of piston rings and liner, or 
rings gummed into their grooves by carbon 
deposit. Draw the piston and see to this. 
fitting new rings, if necessary. A great deal 
of wear can take place on these comparatively 


‘lar 


slow-running engines before a new piston and 
liner become necessary or reboring is done. 
The engine should start in a few minutes,. 
and if it does not there is something wrong ; 
it is no use going on pulling it round and 
wasting time and language. The dynamo is. 
evidently a 5-K. machine, and would need. 
about 8-H.P. to drive it. Look over some of 
the points mentioned above and your troubles 
should disappear. Much of the trouble with 
this type of oil engime is due to trying to 
start too cold and in feeding far too much 
oil to the vaporiser, thereby flooding it out 
and giving a mixture far too rich to fre. 
David J. Smith. 


f144.}-STEAM TO AMERICA.—At the 
time Dr. Lardner made this statement, the 
steam engine, boilers, etc., were very crude, 
and the coal consumption was enormous, so 
much so that if the ship made the voyage 
entirely on steam the fuel required would con- 
stitute the whole oargo. Sail played a very: 
important part with the early boats, and a 
good part of the voyages were frequently 
made on sail alone. The coal consumption 
was about 10 tb. or more per H.P. in those 
days. The rapid improvement in engines. 
and the higher pressures oarried got this down 
to well under 4 lb. within comparatively few 
years, and this altered the situation. Dr. 
Lardner must have realised the possibility 
of voyages to America under steam, and it- 
is only reasonable to think that he was re-- 
ferring to the commercial possibility, which 
at, that time did not appear very probable.. 
Now that the coal con umphon has dropped 
to well under 2 lb. per H.P., the only point 
affecting the commercial success is the speed, 
as it is possible to consume so much fuel in 
order to get the speed required, owing to the- 


enormous increase of H.P. necessary in com- 


parison to vessel speed, that the voyages are- 
unprofitable. Oil fuel has hel here by 
cutting down the labour bill and the fuelling 
times as compared to coal, but even with this 
thero is a commercial limit. Some of the 
new motor ships fitted with Diesel or semi- 
Diesel engines have got a' fuel consumption 
of under 5 lbs. per H.P.—a 2,500-H.P. boat 
of 10,000 tons getting along with a consump- 
tion of 10 to 12 tons of oil per day—e thing 
which would have surprised Dr. Lardner 
very much. If the very heavy first cost and 
repair cost of these engines can be got down,. 
development will be rapid for medium- 
powered boats; the fast, large boats, how- 
ever. can only employ steam at present. Dr. 
Lardner may, of course, have made the state- 
ment literally. Many people have made simi- 
statements about ether engineering 
branches, being unable to visualise the rapid 
advances which have taken place. Only a few 
years ago a statement was made by a certain 
authority that in a year or so the only motor 
omnibus would be in South Kensington 
Museum—trams would drive them off the 
road; whereas the reverse is actually taking 
place, the tramcar being obsolete and one of 
the biggest brakes on road ,and transport: 
development. David J. Smith. 
‘(146.J—CHEAP SPECTIROSCOPE.—Get a 
Thorpe replica diffraction grating and mount it 
at one end of a tube withan achromatio collimat- 
ing leng just in front of it. At other end of 


tube mount the slit in the focus of collimator. . 


Nothing more is needed to see all the principal 
lines. With a small view telescope, of course, 
they will be seen better, but vou get a fine solar 
spectrum just looking through the grating alone 
at ordinary diffused daylight. 

Wm. F. A. Ellison. 


_ (1144.]—CHEAP SPECTROSCOPE.—There 
is a very good article on this sebject by Mr. 
Lancaster in an early volume of the “ E.M.” 
The prism’ may be made from one of the long 
equi-angular triangular drops af «a dhande- 
lier. This may be cut into suitable lengths 
by making a scratch round it with a diamo 

or an American wheel glass-cutter and hold- 
ing a red-hot poker in contact with the 
scratch, which will deepen until the piece falle 
off. It is probable that the surfaces will need 
regrinding and repolishing. Examination of 
the reflected image of the window-dars will 
show whether this is necessary. An adjust- 
able slit is a rather difficult thing to make: 
but a fixed slit is easy enough. The slit must 
be narrow, with its sides or “jaws” almost 
in contact. or the middle of the spectrum 
will be lost, being represented by @ white 
band with a narrow red margin on one side 
and a blue one on the other. The elit may 
be mounted at one end of a tube, so that no 
light can enter except that which passes 
through the slit. Standing near a window. it- 
will be easy, by looking rather slantingly 
through the prism,/ to find the direction in 
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whicb the light comes from the window-bars, 
enters the prism, passes through it, and 
emerges from it and reaches the eye. The 
prism must be mounted jn the bend of the 
elbow of a tube that is bent at the same 
angle. One part of this tube should be about 
2 ins. long for the eye to look through; the 
other should be 8 ins. long, with the slit at: 
the end ef it. The slit is thus at ‘ reading 
distance ” from the eye, and it will appear 
as a band of coloured light, red, a allow 
green, blue, and violet. Some of the Frauen- 
hofer lines may be seen, but the image will 
© be small’ A great improvement will be made 
by placing a convex lens, 3 ins. in focal length, 
about 3 ins. from the slit, and shortening the 
tube unti] the spectrum is sharply focussed. 
Ipswich. A. ‘Woolsey Blacklock, M.D. 


(147. EARTH AND MOON.—The attrac- 
tion between these is mutual; there is only 
one force, not two, a big and a little one, 
aa suggested in “ Querist’s’’ first statement. 
The Moon does continually fall towards the 
Barth; if it did not it would go straight off 
into apace. Its actual motion round the Earth 
is the resultant of its tendency to go straight 
(in accord with Newton’s first law), and 
its fall directly towards the Earth. K. Q. 


(147.]—EARTH AND MOON.—You are for- 
getting a very important fact, viz., that the 
mass to be considered is not that of either the 
Earth or Moon, but the combined mass of the 
two acting towards their conimon centre of 
gravity. ‘The Moon could not fall towards the 
Earth without the Earth at the same time 
falling towards. the Moon with 1-80th the speed. 
It is not strictly correct to say that the Moon 
revolves about the Kerth. Both bodies revolve 
about their common centre of gravity. But as 
the Earth mass is 80 times (81 times to be 
more exact) that of the Moon, and the Earth’s 
radius is 1-60th the Moon’s distance, this centre 
of gravity will be within the Earth, about 1,000 
miles below the surface. The mass of the smaller 
body cannot be neglected unless it is almost in- 
finitely small. It is absolutely true to say that 


tions of the stars, if.the civil time is known. | 
These will ibe of no use after 1924, | 

Wish to have a new edition ready with such 
alterations as are necessary.—-R. A. 


[152.J—MAGNITUDE OF STAR.—My sin- 
cere thanks to those -correspondents who 
answered my query (105, p. 102), The 
Transit Gircle of Greenwich is a refractor of 
8-in. aperture and about 12 ft. focal length. 
Is this an exceptignm to the rule? If an 8-in. 
o.g. will show stars as low as mag. 13.5,’ how 
low will telescopes of 10-in. and 12-in. aper- 
ture show the magnitude of a star, and what 
would their approximate focal length be 
(refractors and reflectors) if we assume the 
glass to be of ordinary transparency and 
thickness? Also, what are high, low, and 
medium powers for telescopes of such dimen- 
sions? Is there any simple method for de- 
termining the magnitude of two different 
stars? What is the apparent star magnitude 
of the farthest minor planets? How many 
eclipses. of the Sun and Moon will there be 
this year; the date, hour, etc.?—K. Strang- 
Rollaud. 


(153.J—-WALLPAPER CLEANING.—Can 
any reader kindly give me a recipe for the 
above, the ingredients and quantity ?—Old 
Reader, Rochdale. 


(154.} -CARBURETTOR.—Can the same 
mileage be obtained from a gallon of 
aviation petrol as from a gallon of lower- 
grade, i.e., higher specific gravity? I find a 
larger consumption when running on the avia- 
tion quality. Does it need a smaller bore in 
the jet when running on the lighter spinit 
than when running on the heavier, such as 
No. 2 Shell?—A. H. M. | 


(155. + MICRO-MAGNIFICATION.—I have 
just come into possession of a small micro- 
scope, At the top is an eyeglass, about a 
third of the distance down the tube is another 
glass, and at the bottom of the tube, nearest 
the objects to ie examine Sd which holds 
when a stone l , glass. The sm ole in the cel] which holas 
Earth taille up = Ha mn ne a e the latter is about 1-I6-in. diameter. Will 
action are always strictly equal and opposite. A | Someone be kind enough to give a cers 
big mass moving a short distance is equivalent for caloulatin the number of times the objects 
to a small mass moving a long distance. The | 97° magnified ?—Beginner. 

Moon is all the time falling towards the Earth | (156. }~POTASH IN TANHOUSE BARK.— 
with exactly the velocity required hy Newton’s | I have to dispose of about three cubio yards 
Jaw. But that is not her only motion. She has|of spent tanhouse berk? Will one of: your 
also her orbital speed of about 4 mile per | able correspondents kindly state the approxi- 
second, which is just what is required to keep | mate yield of potash (if any) if I go to the 
her moving in an approximate circle about the | expense of ing and burning ìt, with the 
Earth. m. F.A. Bilison. | view of scattering the ash over my allotment? 


ae >» 0 < —Enquirer, Reading. 


(157.)-LIFE OF FLEAS.—Would any, ori 
QUERIES. 
a a. a foe 


your readers kindly inform me, in a tew 

i fleas are propa- 
[148.}-SATURN.—What is the smallest 

aperture {refractor or Gregorian) that will 


words, the manner in which 
gated? Do they lay eggs and go t 
show Cassini’s division, and also about what 
power is required?—R. J. ©. S. : 


the same metamorphoses as a moth? 

long a:time is required before a new gene 
[149.—FURNACE CHIMNEY.—Could Mr. 
May tell me what height and area of chimney 


ration is ready to emerge into full-grown 
fleas? Is there any possibility of them ving 
I would require for furnace 18 an. by 12 in. 
by 3 ft deep, for brass melting? Would 


d breeding in a trunk full of wearing 

aooiie and well sprinkled with naphthaline 
same do for melting steel in small quantities, 
say, from 40 to 50 lb., which would be wanted 


after the’ lapse of a year ?—Pulex. 
[156.] -REALGAR.—What is realgar? How 
occasionally? Would gas coke do the work 
sufficiently, or would hard coke be necessary ? 


ig it used for mounting diatoms? Can it 
—Molten, 


be used for mounting bacteria 7—Realgar. 
(159.3 PORCELAIN ENAMELLING.—I 
[150.}--ACETYLENE GAS IN MOTOR 
ENGINES.—Is it possible to run motor en- 


wish to be acquainted with the methods of 
gines on acetylene gas, and, if so, what objec- 


reelain enamelling, and will be glad if some 
Tender will explain the pO fully.—John R. 
iion is raised against its use, and why ?—A. B. 
[151. 


Dallen, 22, Queen exandra Rd., North 
CHRONOLOGICAL CHANGES TO 


Shields. 

{160..—VULCANISING RUBBER. — By 
BEGIN IN 1925.—It has been announced that 
the twenty-four-hour clock will be brought 


yuleanising a rubber pattern in steel mould I 
into general use on January 1, 1925, and also 


find the overflow sticks to the steel and the 
vulcanised rubber is discoloured by a dark de- 

that on this date astronomical and civil time 

will be unified by making the astronomical 


posit. Will any reader kindly suggest a 
remedy or other kind of mould to avoid these 
or sidereal day begin at midnight, as the civil 
day does, instead of at noon as at present. 


objections ?—A der. 
(161.]—VOLTS Ane am m k ing 
y i icity, DU ere 
Am I right in thinking that this will necessi- a a e Pane al I cannot 
tate the increase of all Right Ascensions by | sot a grasp of, and no books that I have 
twelve hours? Since the R.A. of any heavenly g z , 
hody means the sidereal time at which it is on 
the meridian, it must surely be increased by 


consulted seem able to impress my stupid 
brain. It is as regards the difference between 
twelve hours if the sidereal day begins twelve 
hours earlier. If this is so, will not the 


volta and amperes. They tell me the one is 
R.A.g on maps of the stars. and in lists of 


pressure and the other ourrent. But here are 
a few instances of points I cannot decide: 

stars giving their R.A. and Declination, have 

to be cor before they can be used as 


Given a primary cell which, on being con- 

nected with neuen evade a ape of 

? Lam asking a 1y;-|1 volt and 5 amps. Now introduce a certain 

they St eee a aking abont Si resistance, such as a lamp, into the circuit, 

nomy, and have printed for my pupils’ use Does this detract from the voltage, or from 

tables of the sidereal time at noon at intervals the amperage, or both? I am told that 

of a fortnight, and of the Right Ascensions, of | c = =, so if the resistance = 1 ohm, Jooks 
the principal stars, and rules for applying _R 

these tables, so as to enable them to tell] as if the E.M.F. would be reduced to § volt. 

(approximately) civil time from observed 


Is this so? Then, again, if I arrange a wire 
-aidereal time, and the sidereal time and posi-’ connecting the poles of the battery and lay 


How 


it across a magnetic compass, the needle turns 
through a cartam angle. Is this angle a 
measure of volts or amps.? I have a list of 
small lamps. Here is one which takes 4 volts 
and .5 amps., and here is another which takes 
2 volts and 1 amp. What is the_difference 
in the structure of these lamps ?—B. 


—— | 
ANSWERS TO CORRESPONDENTS. 
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The following are the initials, etc., of letters to 
hand up to Tuesday, 3 p.m., March 28, and un- 
acknowledged elsewhere :— ` 


F. W. Cory—Stuck—De Dion—F. Smith—H. L. W. 
—ti. RobinsonDynamotor—T., E. Leader. 


MEDICAL.—NO. 
DRAWBACK.—Please end. 
OWNER.—Cannot undertake valuations. 


BLACKWELL.—The doiling-peint of mercury is 6749 
Fahr. 2. No. | 


TimoTHy.—No,. It is far too small, and you would 
simply waste your time and money. ` | 


R. P.—Keen’s cement takes most colours pretty 
well, but much depends on the job. 


R. J. C. S—We have not seen the glass. Possibly 
the advertiser. would reply if written to. , 


CONSUMPTION.—Tried years ago as one of the many 
* infallible cures.” See p. 77 of our issue of 
March 25, 1887. 


INJECTOR.—Depends, of course, to a certain extent 
on the construction; but it qught to work at the 
higher pressures. 


F. Hooper.—aA spherical vessel would hold most 
liquid. The greater the number of pieces, the 
greater thé economy of surface. 


Stons CUTTER.—You want a ‘lapidary’s lathe. Mus- 
trations of it were given in Vol. III. of Holtzap- 
ftel’s “ Mechanical Manipulation,” with other par- 
ticulars. - l 


G. R. S.—We should not care to nisk such an 
arrangement ourselves, unless & powerful brake 
were added to stop the flywheel in about four 
revolutions. 


GLass CYLINDER.—We have never seen any. No 
. doubt a glass blower would make one for you 
to order. Those made for the old electrical 
machines had hollow gudgeons for bearings. 


BURNLEY.—On a large scale vacuum pans are made 
specially for the purpose; but you could do it 
under the bell-jar of an air-pump; either in the 
cold or by the application of a little gentle heat. 


JAYBIRD.—We do not think anyone could teply 
without personal examination of the cesspool and 
the surrounding soil. In some soils the earth 
would certainly cease to function ia time and 
need emptying. 


N. B.—It is a useful one for economising candles. 
Hlold the candle by the wick and give the wai 
a coating of white varnish; leave it to dry well. 
When in use the hard varnish formë a cup that 
prevents the wax or tallow running down and 

. wasting. : 


R. G.—Cannot say. Mr. Gladstone, we believe, 
thought the Greeks were colout-bjind, decause 
they used the purple for many colours, but as Qne 
of this critics reminded him years ago in our owu 

of Hellas are not to be 


pages, the deep blue seas 
.compared with those at Southend or Margate! 


IrR1s.—Melt six ounces of mutton-fat—kidney fat 
is best—and add one. ounce of powdered camphor 
and two tablespoonfuls of sweet oil. Thoroughly 
mix till all is well incorporated.: Keep it in a 
wide-necked bottle, well covered. It is a most 
useful salve for burns and ecratches, and applied 
to the face or other exposed parts of the person 
will protect them from mosquitoes. 


TPXTILE.—'’ Shoddy ” is the technical term for wool 
that is “regenerated,” that is, made from old 
woollen and worsted and tailors’ scraps. A cer- 
tain amount is, we are assured, a, commercial 
necessity. To protect yourself from the 
sibility of paying a wool price for ,“ shoddy,” 
notice if the material is inelastic’ and short- 
fibred. Also if it will crease easily, and has a 

dead, rather sticky feeling, it cannot be depended 

upon for wear. 


CocKNEY.—The calabash pipe, so far as we know. 
is the only instance. Curiously enough, a some- 
what similar idea was propounded more than 50 
years ago by our old correspondent the ‘‘ Har- 
monious Blacksmith,” who suggested that if we 
could coax a hickory, rosewood, or walnut tree 
to grow in the form of a wheel or chair, we should 
not only save cost of construction, but gain 
strength and durability by the absence of joints 
and cross-grained parts. See p. 111 of our issue 
of October 21, 1870. ` 


AMERICUS.--Downing Street, so called from Sir 
George Downing, who, in the reign of Charles IIl.. 
was chief of the Civil Service. He was the tease- 
holder and builder of the famous street which 
houses our Prime Ministers and Chatcellors of the 
Exchequer. In Pepys’ Diary you will find a good 
deal about Sir George Downing. whom he calls. 
it must be confessed with justice, a “ perfidious 
rogue” and a “ most ungrateful villaine.” Pepys 
himeelf lived in Axe Yard, which is now swallowed 
up bythe Foreign Office ‘buildings. 
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USEFUL AND SCIENTIFIC NOTES 
_ Motor Gpirit—Mr. J. S. Marriott, 41, 
Park Avenué, Blackpool, has patented a liquid 


_ preparation for addition to petrol, benzol, or 


other motor spimt obtained by steeping 
about 4-Ib. of alkenet root in about 1 gallon 
of petrol, spirits of turpentine, or other spirit 
‘of specific: gravity 0.715 to 0.725, dissolving 
about 4 lb. of camphor in the mixture, ‘and 
straining. 1-5—1-10 oz. of this liquid is 
added to 1 gallon of the motor spirit. 
Rudyard Kipling’s Love of Animals.—The 
gold medal of the Société Nationale 
d’Acchmatation de France was formally 
awarded to Mr. Rudyard Kipling last Sun- 
day afternoon. In a letter apologising for 
his absence Mr. Kipling attributed ‘‘his 
love and modest knowledge of animails’’ to 
the teaching of‘his father in the Punjab. 
He went on to describe how their life in 


_India was shared with mongooses, squirrels, 


bats, rats, all kinds of mice, lizards, and the 
denizens of the bird world on terms of al- 
most ‘perfect equality. 

Air Takes the Place of Metal Springs.— 
A new air spring device developed by a 
California concern eliminates the use of 
metal springs and shock-absonbers. The air 
spring consists of an inner tube, within a 
fabricated rubber cushion and a metal casing. 
A metal deformer at the bottom serves to 
fold the casing walls inwardly without 
cramping in such a way that the maximum 
of wear is obtained from the casing. The 
inner tube is filled with air according to the 
weight placed upon the top of the metal 
casing. The device is claimed to give better 
results, especially for light service, than the 
more usual springs. 

Renewable Fuse Plug.—An American con- 
cern has “been working on the problem of 
a renewable plug fuse for some time past—a 
plug fuse so simple that anyone could refill 
it and put a line back into operation. It is 
of the Edison type and renewable, for use 
on circuits of 125 volts with ratings from 
3 to 30 ampéres. The fuse consists of three 
parts, the body, the cap, and the refill. The 
cap and the are of heat-resisting 
moulded insulation. The rell is stated to be 


an i ious little cartridge, properly. vented 
for iho emission of the "gases when the 


‘element vaporises, and has the rating of 


this element stamped on both ends, so that 
it is always visible through the aperture In 
the cap, regardess of how it is inserted in 
the body. 


‘TERMS OF SUBSCRIPTION. 


PAYABLE IN ADVANCE. 


38. 10d. for Three Months, 7s. 7d. for Six Months, 
and 15s. 2d. for Twelve Months, post free to any 
part of the United Kingdom. For the United 
States, 17s., or $4 15c. gold; to France or Belgium, 
17s., or 23f. 80c.; to India, New Zealand, the Oape, 
thé West Indies, Nova Scotia, Natal, or any part 
of the Amstralian Colonies, 17s. Monthly Parts can 
be sent at subscribers’ option. Mr. Edward Pennock, 
3609, Woodland Avenue, Philadelphia, P., U.8.A., 
will receive subscriptions for the United States at 
$4 15c., payable in advance, for direct transmission 
from office. 


The subscription rates to Canada are:—Weekly 
numbers: 12 months, 178., A $4 15c.; 6 months, 
$s. 6d., equal $2 7c. Monthly Parts: 12 months, 
14s. 6d., equal $3 563c. Payable in advance. 


A limited number of the following bound volumes | 


are still in etock, price 7s., post free 8s. in the 


U.K. or 8s. 4d. abroad:—Vols., LX., LXVI., 
LXXII, LXXIV., LXXV.. LXXVI., LXXVII. 
LXXVIII., LXXX., LXXXI., LXXXII., 
LXXXIII, LXXxXIV., LXXXV. CII, CVI., 


CVII., CVI, CIX., CX., CXI., CXII, OXIIE 
and OXIV. 


All the other bound volumes are out of print. 
Subscribers would do well to order. volumes as soon 
as possible after the publication of each half-yearly 
volume in Jamary and July, as only a limited 
number are bound up, and these soon run ‘out of 
print. Most of our issues chin be had eingly 
through any bookseller or newsagent, or from the 
office, price 3d., or post free 4d. Cloth cases for 


ona Tas ENGLISH MECHANIC, price 3s., post 
Se. f : 


ADVERTISEMENT CHARGES. 


The charge for Advertisements in the columns headed 


For Exchange, For Sale, Wanted, Addresses, 
Situations, 
is ONE SHILLING for the first SIXTEEN WORDS 
and 6d. for every succeeding Eight Words—which 
must be prepaid. No advertisement will be inserted 
for less than ONE SHILLING. 
The address is included as part of the Advertise- 


ment and charged for. No Displayed Advertiée- 
ments can appear in above columns. 


ORDINARY ADVERTISEMENTS (NOT DIS- 
PLAYED). 
. 6. d. 
Thirty Words .. we ss we æ. 2 6 
Every Additional Eight Words... . 0 6 


Front Page, Five Shillings for the first 40 words; 
afterwards, 6d. per line. Displayed Advertisements 
on Front Page. 106 6d. per inch. Paragraph Ad- 
vertisements, One Shilling per line. No Front Page 
or Paragraph Advertisements inserted for less than 
Five Shillings. 

Rates for Displayed Advertisements on applica- 
tion to the Publisher. 


All Advertisements must be prepaid, and in cases 
where the amount sent exceeds One Shilling, the 
Publisher would be grateful if a P.O. could be 


sent, and not stamps, Stamps, however—preferably 


halfpenny stamps—may be sent where it is incon- 
venient to obtain P.O.’s, | 


Advertisements must reach the Office by 
3 p.m. on Tuesday to secure insertion in the 
following Friday’s number. 


All Cheques and Post Office Orders to be made 
payable to THE STRAND NBWSPAPER COMPANY, LTD., 
and all communications respecting Advertisements 
should be distinctly addressed to: 

THE PUBLISHER, 
THE “ENGLISH MECHANIC,” 
EFFINGHAM HOUSE, ARUNDEL STREET. 
i STRAND, LONDON, W.C. 


For ‘Exchange. 


Broadhurst, Clarkson and Co., Manufacturing 
Opticians, Exchange or Buy Anything Optical. The 
Firm with a Reputation.—63, Farringdon Rd., E.C.1. 

Clarkson’s, 338, High Holborn. Second-hand 
Spira Mart. Make, Buy, Sell, Exchange First-class 

ptical Instruments. 


Witts, Opticians, 3, Buckingham Palace Road, 
S.W.1, Buy, Sell, and Exchange Optical Instru- 
ments. Repairs quickly executed. 


71 x 5 Thornton-Pickard Folding Stand 
CAMERA, whole-plate portrait lens by Wray, leather 
case, tripod, 2 double dark slides, 2 printing 
frames, 2 porcelain dishes. Exchange for Micro- 
scope.—FIOUsTON-BOSWELL, 81, Halsdon Road, Ex- 
mouth, Devon. 


For Sale. 


Reflecting Telescopes, Mirrors, Silvered by new 
method. More light and durability —G. CALVER, 
Manse, Walpole, Halesworth. 

Baker’s January Second-hand List contains 
over 2,500 Optical, Scientific, and Photographic 
[nstruments.—244, High Holborn, London. 

64-Page Book about Herbs and How to Use 
Them, 2d. Send for one.—TRIMNELL, The Herbalist, 
144, Richmond Road, Cardiff. 

Milling Attachments, with Vices for Lathes.— 
THs WHEELER. MANUPACTURING CO., LTD., Trench Cross- 


‘ing, Wellington, Salop. 


Microscopes, Accessories, and Splendid 
SLIDES for Sale.—CLARKE AND PAGE, 28, Thavies Inn, 
Holborn Circus, E.C.1. 


Books! Technical, scientific, atl subjects. 
1,000,000 in.stock. Second-hand and new; lowest 
prices; approval. Catalogue 401 free.—Below. 


Books Rought. Best prices given.—FOYLEs, 121- 
125,, Charing Cross Road, London. 

Microscopes Objectives, Eyepieces, Magni 
flers, Dissecting Apparatus, all Accessories, Tele 
ecopes, Refractors and Reflectors, Diagonal Planes 
everything Optical Cash or easy payments. Low 
PEE TOWARD Bros., 63, Graham Road, Hackney 

ndon, E.8. 


Mineral Specimens, 
kinds and prices. 
Address below. 

Geological Specimens, Rocks and Fossils, all 
ptices.—RIicHARDS’ SHOW Rooms, 48, Sydney Street 
Fulham Road, London. 


5,000 Manufacturing Recipes.—Latest Money. 


British and Foreign, al) 
Send stamp for free catalogue.— 


makers. Testimonials innumerable. Catalogue, 2d. 
—TECHNOLOGIST, 262HS, Edwards Street, South 
Shields. 

Unmounted Objects,—Wonderful 1s. 6d. sets. 
Botanical, entomological, : zoological, crystals, 
alge, radiolaria. Lists—SuGaGsttT, Williamson Lane, 
Droylsden. 


Blattis is as simple and safe tọ use as it is sure 
in its effects. No trouble or disagreeableness about 
it. Destroys all aoekroaches. The Editor recom- 
mends it. 

Tins, 1s, 6d., 2s, 8d., or 53, post free, from 
Sole Makers, HOWARTHS, 471, Crooksmoor. Sheffield. 


As a Result of the Depression of the heavy 
machine tool trade. we are offering Screwcutting 
Lathes at prices that will stagger you. Note below. 

A Chance in a Lifetime—t-in. centre, 5 ft. bed. 
sliding, boring, and Screw-cutting Treadle Lathes 
which are guaranteed accurate. All gears machine 
cut and including hollow spindle. Price £42 10s.— 
Below. 

Better Ask for Dreadnought Leaflet and in- 
clude two stamps for postage to §. HOLMES aND Co., 
Albion Works, Bradford. 

Aluminium Sheet, Wire, Rivets, Tube: lowest 
prices.—H. V. Scott, 65, Ashley Road, Graveily Hill, 
Birmingham. . 


Mathematical Books, ancient and modern. Cata- 
logue post free. State wants in educational or ele- 
mentary mathematics.—GALLOWAY AND PORTER, Uni- 
versity Booksellers, Cambridge. 

D. J. Smith and Ceo., Ltd —Below. 


Have You Seen the “” Hamilton ” Light Car? 
An ideal car at a moderate price. Hood, screen, de- 
tachable wheels, dynamo lighting, ready for ser- 
vice. Price £198—Apply for particulars to the 
makers, D. J. SMITH AND CO., LTD. 

10 H.P. Stanley Steam Car, Coupé, price £120. 

15 H.P. White Steam Four-Seater, paraffin fuel, 
£60. 

Spare Parts Made for any Car at reasonable 
prices. l 

Roomy Van Body, price £5. 

White Spare Parts, new and second-hand; large 
stock, ofeap. 

20 HP. White Steam Chassis, suitable for van, 
paraffin fuel, £30. 


15 H.P. White Steam Chassis, paraffin ftua, 
35. 


10 H.P, Stanley Four-seater, price £60. 


10 cwt. B.M.C, Seabrook Van, electric lightinz 
and starting, ready for service, £110. 


Hand-operated mechanical Warning Gignals, 
black and brass finish, 17s. each. 


One-ton Napier Van, solid rear tires, £65. 


S-cwt. Darracq Van, ready for service, £75. 


15 H.P. Humber Landaulette, suid private hire 
a, SPAMON work, recently overhauled and repainted, 
4) H.P. Serpollet Chassis, £95. 


16 H.P. Peugeot Landaulette; suit private hire 
or station work; good condition; £106. 


PA Paer ZU4 genuine Bosch Magneto, new, 
1 


S15 x 105 Goodrich Safety Covers, cheap, new. 


Several Sets 2- and 3-throw Power Pumps, 
with gun-metal barrels; throw from 1,200 to 6,000 
galls. per hour; 1 Vertical 2-cylinder Steam Engine; 
1 Vertical High-speed Steam Engine; several Cap- 
stan Lathes; for Sale, cheap—Apply for full par- 
ticulars and prices. 


The Hamilton Light Car. Fifty miles to the 
gallon. Tax £9, Easy to drive, economical to run. 
Smart appearance. Forty miles per hour if desired. 


Paraffin Incandescent Mantle Lamps for table 


or hanging. Perfect light. Easy to keep in erder.— ‘i 


Write for particulars and prices. 

10 H.P. Stanley Four-seater, needs overhauling. 
£25. 

S H.P. Jackson Two-seater, 2-cylinder, £40. 

Several] White Steam Boilers and Engines- 
cheap. 

Quantity 1}-in. bore Armoured Hose, ls. per ft. 

§-gallon drums water-cooled Cylinder Oil, cuit 
Ford or small gas-engine, 16s. each, drums free. 

25 H.P. Stearns Knight, sleeve-valve engine, two- 
seater, with dickey, excellent order, £200. 

3H.P. Naphtha Launch Engine, needs over- 
hauling, £5.. 

4-Cylinder Eisemann Magneto, £9, 


Several old Accumulators, large size, need over- 
hauling, Ss. each. 7 

D. J. Smith and Co., Ltd.. 68, Compton Street 
Goswell Road, London, E.C.; also at Compton 
Wickford. *Essex.— Above. . Ati 

Sciertifo Applances.—l] and 29, Sicilian 
Avenue, London, W.C.1, for Electrical, Magnetic, Op- 
tical, and Static Materials. 

Lenses, Prisms, Magnifiers, Condensers, and 
Optical Sundries, Thermometers, ard Drawing In- 
struments.—As above. g 

Morse Keys and High-Note Buzzers. Our 
famous Signalling Box for Learners.—As above. 


Galvanometers, P.heostats, new and second-hand 
instruments, Wimshurst machines. 


Experimental Materials and odd parts for every 
one. Fifty years’ experience. Write for information. 


Our special new Hlustrated catalogue, 6d., post free. 


Scientific :Appiiances.—As above. 


Microscopical Slides, highest quality, from 60 
for £1 to 3s. 6d. each; 24-page dist free.—Below. 


Chameleon Crystais—Startling novelty. Ever- 
changing play of rainbow colours when warmed. 
Affords endless entertainment. Abesolutety unique 
opaque object. Not for polariscope. ls. 9d.—Below. 


Radium Slide—Perpetually and brilliantly scin- 
tillating,. Wonderful sand fascinating obfect, 23. 9d. 
—GRAY, 40,\Grange Road, Lewes. 
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lepil. Ernemann Pocket Camera, double ex- 
tension, rising, falling, and cross front, direct 
view-finder, hooded screen, Goerz Celor f/4.8 
anastigmat, Ernemann shutter, speeded 1 sec. 
to 1-300th and time, 6 slides and film pack 
adapter, £9. . 


40x Magnification 4-draw Portable Tele- 


shade, 1j-in. o.g.,° complete, sling, caps, and 
strap, brand new condition, £8 15s. 6d. 

Pr. 8x Colmont Stereo Prismatic Binoou- 
LARS, central screw focussing, bending bar, 30 
n/m o.g. and leather case, £5 10s. 


Crouch Microscope, inclinable, rack coarse 
and micrometer screw fine focussing, triple nose- 
piece, revolving and centring stage, Abbe con- 
denser and iris, 2 eyepieces, objectives % and 3, 
in fine order, £9 5s. 


Beginner’s Society of Arts Microscope, 
inclinable, rack and pinion focussing, eyepiece, 
j-in. objective, and case, £8 7s. 6d. 


Tourist 3-Draw Telescope, 2-in. Og, 
leather-covered body, oxidised tubes, pancratic 
evepiece, magnifications 25x to 40x, complete, 
slings, £6 5s. 


9 x 12 cms. Folding Pocket Camera, double 
extension, rising front, special aplanat, Junior 
T.B. and I. shutter, hooded screen, 2 double 
slides, 2 bargain, 25s. 9d. 


_ Postcard Folding Pocket Camera, focus- 
sing, rising front, special aplanat //8, single 
T.B. and I. shutter, complete 6 slides, 46s. 6d. 

Beck Micro. Objectives, 1-12-in. oil.-imm., £6. 
3 m/m 2-in., £2 12s. 6d. 3-in., as new, latest, 
£2 10s. 2-in., 42s. ¢-in., 17s. 6d. 4-10-in. Smith 
and Beck correction collar, 29s. 6d. 1-in. Smith 
and Beck, 22s. ôd. 1-5-in. Smith and Beck 
collar, 29s. 6d. 


4} x 6 cms. Ica Atom Vest-Pooket Camera, 
focussing adjustment, Helios f/8 lens, speeded 
oe ue time shutter and film pack adapter, 
37S. > 

Dissecting Microscope, with hand rests, 
rack focussing, x10, x15, x20 lenses, reflecting 
mirror, glass and metal bedplates, complete in 
case, £4 17s. 6d i 


-In ON A PO, * Kasin 


'Phone, 
CITY 6981. 


SCOPE, morocco covered body, brass tubes, sun- . 


City Sale & Exchange’ 


Stereoscopic 63 x 34 Stand Camera, rack 


focussing, leather bellows, pair 5-in. achro. 
lenses, 1 double bookform slide, 25s. 
Postcard Thornton:-Pickard Triple Im- 


PERIAL STAND CAMERA, triple extension, rising 
and falling front, swing and reversing back, 
T.-P. time and inst. variable speed roller-blind 
shutter, 7-in. Wray Platystigmat 7/8 lens, 3 
double book form slides, complete, stand, 
£5 10s.: in fine order. 

Pr. 12x Carl Zeiss Prismatic Binoculars, 
bending bar, eyepiece focussing, completo, 
leather case, £9 15s. 

Pr. Powerful Opera Glasses, screw focus- 

. sing, complete, case, 15s. 


NEW BARGAIN 
= LIST 
Now Ready. 

Send for a Copy. Post free. 


i-pl. Primus Twin Lens Reflex Camera, 
rack focussing, full size finder, pr. R.R. lenses 
f/8, Thornton-Pickard roller-blind time and inst. 
shutter, 3 double slides, 35s. 6d.; a bargain. 

Microscope, on heavy foot, slip tube and 
micrometer screw focussing, substage dia- 
phragm, 3 eyepieces, i-in. dividing objective, 

, and solid mahogany case, £4 7s. 6d. 

Set Drawing Instruments, best make, 6-in. 
compass and all parts needle points and double 
knee joints, pr. 5-in. dividers, with hair spring 
adjustment, pen, spring bow, drawing pen, all 
complete in leather pocket case, £3 3s. 

Dalimeyer Telescope, 2-in. o.g., 3-draw 
oxidised tubes, sunshade, pancratic eyepiece, 
magnifications 20x, 25x and 85x, £4 18s. éd. 


93-94, FLEET STREET, E.C.4. 


Pr. 8 lens Sirius long-range powerful 
field glasses, fitted with compass, morocco 
leather covered body, complete, case, 24s. 6d. 


Express Adjustable Daylight Enlarger, 
\.pl. to 1/1-pl. and smaller sizes, in good order, 
33s. 9d. 


Microscope, suitable for metallurgical work, 
inclinable stand, rack and micrometer screw fine 
focussing, vertical illuminator with condensing 
lens and iris, revolving and centring stage, 3 
eyepieces, objectives, 1-in., j-in., and 4-in., com- 
plete in case, £16 16s., in fine order.. 


i-pl. Cameo, focussing, reversing finder, Aldis 
Uno f/7.7 anastigmat, Lukos II. speeded shutter 
and 8 slides, in new condition, £4. 

Koristka Student’s Microscove, on horse- 
shoe foot, inclinable, rack coarse and micro- 
meter screw fine focussing, triple nosepiece, 
revolving and centring stage, focussing sub- 
Stage, Abbe and iris, 3 eyepieces, objectives 
§ and 3, in case, £13 10s. 

}--pl. Sanderson Stand Camera, triple ex- 
tension, rack focussing, rising and swing front, 
reversing back, Aldis No. 7 anastigmat //7.7, 
T.-P. roller-blind shutter, time and speed inst., 
a double Slides, case and stand, a bargain, 
: 8 

Pr. 8x Carl Zeiss Turact Prism Binoculars, 
eyepiece focussing, bending bar, and leather 
case, £8 5s.; new condition. 

Negretti and Zambra re-made Service 
TELESCOPE, brown leather covered, 3-draw cxi- 
dised tubes, 2}-in. 0.g., complete, sling, caps 
and strap, £6 2s. 6d. 

2}-pl. Pocket Aneroid by Holden, Man- 
chester, gilt case, compensated, setting by 
screw, scaled up and down to 2,000 ft., com- 
plete in morocco case, £2 5s.; in fine order. 

5 x 4 Goerz Autofoc Tenax Pocket Camera, 
double extension, rising and falling front, 
reversible view finder, Goerz anastigmat //6.8, 
m a a paar eor Aor, Ae speeds 

ec. - and time, ack ada 
and leather case, £6 17s. 6d. P cD 

Barrett 3-draw Telescope, 
lj-in. o.g., 23s. 6d. 
telescope, l-in. o.¢., 
26s. 9d. d 


brass tubes, 
2-draw Ruberyall pocket 
leather covered body, 


WIRES: ‘‘FILMS, 
FLEET, LONDON." 


22-in, Mirror and Flat and Convex Casse- 


GRAIN MIRROR, complete in cells, good figure, £60 
or offer.—Bargain, 


6j-in. Newtonian Reflector, mirrors by Ellison, 
2 eyepieces, on simple English equatorial, perfect 
condition, £18. or offer. 


Telescopes, Refractors, Refleotors.—Finest 
work only. Lists 2d.—F. BuRNERD (M.B.A.A.), Dry- 
burgh Works, Putney, London, S.W.16. 


Watson’s Petrological “Praxis” Micro- 
SCOPE, concentric rotating stage divided to degrees, 
-analyser (withdrawable), quartz plate, polariser 
‘with divided circle, cross-webbed eyeplece, l-in. ob- 
jective, mahogany cuse, £19 10s. 


Catalogues of New and Second-hand Instru- 
MENTS sent gratis on request. 


w. Watson and Sons, Ltd., 313, High Holborn, 
London, W.C.1. 


Watson’s Weekly Bargain:— 


Very Fine Mahogany Cabinet, to hold 1,092 
objects in 28 drawers, each drawer having 3 rows 
for 13 specimens, deep drawers. for apparatus, each 
-drawer has a numbered knob and pair of tablets, 
glass front, massive brass handle, £14. 


313, High Holborn, London, W.C.1, 


Ionised Tablets cure all ailments, 3s. 6d., 
os. 6d., and 32s. 6d.—THeE LABORATORY, 62, Newport 
Street, Bolton. 


Telescopes, equatorial adjustments, 
figuring mirrors, @nd ed., cloth, S8vo., 
BANKS, 62, Newport Street, Bolton. 


Telescopes.—Deal with the firm who make every 
part. No. middle profits. 63-in. Reflector, complete, 
£27 10s.; 52-in. ditto, £15 10s.—IRVING. 


Telescopes.—3-in. brass Refractors, worth £20, 
we supply you at £7 15s. Customers write: * How 
can you supply so cheap?” Because we want you 
10 trust us. Thirty-five years’ experience.—IRVING, 
135. High Street, Teddington, London. 


To Microscopists.—_For Sale, the “ R.M.S. Jour- 
nal.” 1899 to 1911 inclusive, bound in yearly 
volumes, and 1912-1918 inclusive, unbound.—Below. 


**Catalogue General des Diatomees,” by 
Peragallo, in two large volumes, well bound; only 
a few copies issued.—Below. 

‘* Naviculoid Diatoms,” by Cleve, the two parts 
in one volume.—Below. 

“© Monographie de Genre Pleurosigma,”’ by 
H. Peragsilo. ‘‘ A Revision of the Genus Coscino- 
discus,” by Rattray. All above in excellent condi- 
tion and very rare. What offers?—-Woob, Consult- 
.ng Engineer, 112, Cleethorpe Road, Grimsby. 
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B ROWNINGS 
SPECIAL OPTICAL 
SALE. 


DURING APRIL ONLY. 
Discount oFF MARKED PRICES 
OF ALL GOODS IN STOCK to Cash 


20% 
Purchasers. 


MICROSCOPES, OBJECTIVES AND ACCESSORIES, 
ASTRONOMICAL AND TOURIST TELESCOPES, 
PRISMATIC BINOCULARS, DIRECT-VISION SPECTROSCOPES’ 


etc., etc. Lists Free. 


SPECIAL SPECTACLE OFFER 


10/6 DURING APRIL ONLY. 10/6 
YOUR EYESIGHT SCIENTIFICALLY TESTED 
AND PAIR OF ROLLED GOLD FRAME SPEC- 
TACLES OR EYEGLASSES WITH SPHERICAL 
LENSES CAREFULLY FITTED for 10/6 inclusive. 

ESTAB. 


JOHN BROWNING =m 


Manufacturing and Ophthalmic Optician, 


37, SOUTHAMPTON ST., STRAND, LONDON, W.C.2 


(nearly opposite Hotel Cecil). 
Telephone No. Regent 1728, 


Witts (Opticians), 3, Buckingham Palace Road, 
S.W.1, offer the following bargains :—?2-in. Eye- 
piece, 28s.; Dissecting Table, 4s. 6d.; Staining 
Syringe, 18s.; Self-adjusting Turntable, 17s. 6d.; 
Pocket Aneroid, 50s.; Pedometer, 16s.; Luminous 
Compass, 15s.; Botanical Lenses, 2s.; 4 Ross Sym- 
metrical Lenses for half-plate Camera, 30s. 
each; Ross Prism Monocular x12, 70s.; Bending 
Bar Aluminium Field Glass, 57s. 6d.; Zeiss Prism 
Binocular, x& £8 5s.; Opera Glass, 10s. 6d. Cor- 
respondence invited. Goods sent on approval against 
deposit. Special attention given to overseas clients. 


Intercommunication Telephones for house or 
office systems; also Portable Magneto Sets.—B., 77, 
High Street, Wandsworth. 


6 Rackwork Astronomical Lantern Slides, 
solar system (8 racks), orbital motion (epicyclic 
gear), tides, phases, Venus apparent motion, day, 
night, etc., splendid educational set, fine condition, 
35s.—04, Roxborough Park, Harrow. 


Gramophone, large horn, expensive sound-box, 
powerful motor, 20 selections, 37s. $d.— WALKER, 6, 
Station Road, Darlington. 


Microscopes and Accessories, Cabinet of 
lides. See et pele cones clockwork, numer- 
ous eyepieces, cer, - Cooke —Mr. 

Wallfield, Reigate. 1o treme 


Bii. Pittler, 90 mm. centre, internal-geared, hol- 
low mandrel, screwcutting Treadle Lathe, on stand, 
complete with 3 worms and 23 worm-wheels, divid- 
ing mechanism,  slide-rest, capstan-rest, T-rest, 
draw spindle to headstock and tailstock, 8 epring 
collets, drilling spindle, universal willing attach- 
ment, faceplate, driver-plate, 3-in. Cushman chuck, 
2 sets jaws, following steady, fixed steady, saw- 
table, 4 centres, drill pad, in good condition, 2£55.— 
WHEELER, Trench Crossing, Wellington, Salop. 


Microscope Objectives.—Zeizi D.D, N.A. .67, 
£3 108.; Swift 3-in., N.A. .75, £2 (as new); Swift 
l-in., 25s.; Watson 3-in., N.A. .44, 27s.; Leitz No. 
1, 15s.; Dallmeyer }-in., 15s.; Watson’s Abbe and 
m, 258-5 eyepieces, etc.—41, Atholl Mansions, 

Cinomatograph Films. Home Cinemas from 
16s. Catalogue free—Write to-day, H. GENERAL, 
114, Fernlea Road, Balham. l 


Genuine “ Crown and Sword” Razors.—This 
famous make, 6s. 6d. Gillette Safety Blades. with 
razors, in case, 2s. 9d., post free.—BAILY FACTOR, 
Gorton Road, Coventry. 


That Screwcutting Lathe You Want .ies at 
MADISONS, Littleover, Derby, brand new 6-in., £48; 
¢-in., £55. No better value possible. Seen under 
demonstration any time. Latest practice. 


Wireless.—Complete sets, parts, and sundries. 
Deliveries from stock. Lists two stamps.~—ELecrri- 
CAL SUPPLY STORES, 5, Skircoat Moor Road, King 
Cross, Halifax. 


Microscope Bargains.—1-12th Baker oil-immer- 
sion Objective, £4 15s.; } N.A. .85, 35s.; 1-in., 15s.; 
Polariscope, 30s.; Abbe Condenser and Iris, 278., 
standard size; Stand Condenser, Os. 6d.: Stand 
Reflector, 18s. Write for bargain list of Astrono- 
mical Telescopes.—MACKETT, Manufacturing Opti- 
cian, Tunbridge Wells. ee 


Mechanic’s Pooket Tool Case, containing gim- 
let, screwdriver, awl, nail-puller, reamer, saw, ham- 


mer. pin:ers, chisel, round chisel, drill, metal 
holder, 3s. 6d. most free.—BAILY, Gorton Road, 
Coventry. 


Taylor’s Automatio Poultry Grain Feeder— 
Please-send penny postcard marked “ E.M.” (your 
address only), for particulars to TAYLOR, 187, Keld 
gate, Beverley: 


APRIL 7, 1922. 
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A TWO-MANUAL PIANO, WITH|%c A, making 58 notes. As, however, 


ORGAN PEDALS.—V. 


THE ÅTTACHÝENT oF A SECOND/MANUAL, TO’ 


THE PIANOFORTE. 
ui brief study of Fig. 22 will make clear 
the general method adopted: but before 
actually commencing ‘the description it 
will be well to run over the main points 
-which should characterise a really service- 
able attachment. oe 
(1) The depth of. touch should be the 
same aS in the lower manual, and its 
resistance likewise. | 
= (2) It must, transmit the full amount 
.of motion to the piano action or a 
“double touch’? may be produced. 

_ (3) It should be in ‘accordance with 
«organ standards both as regards height, 
i.e., distance from the lower manual, 
and the amount of projection over the 


same. — r 
(4) It should be completely . detach- 


able. | 

(5) It should be of such design that 
the front panel of the piano need not 
‘he dispensed with, but may be a ie 
immediately the upper manual has 
been placed in position. 
According to the latest recommendations 


- of the R.C.O., the height of Swell above 


` ing key on the 
, xegards the hori 
: manual should over 


' the Great or Great above the Choir manual 
» should not exceed | 3 in., measurement 


the surface of a key on 
‘ one manual to the Nurface of a correspond- 


teing taken from 


ynual above it. As 
ital position, each 
ing that immediately 
below it by 14 in. |In most pianofortes 
these conditions can be quite conveniently 


', complied with.. 


Now the keys of an ordinary piano are 
usually set with a slight tilt in an upward 


2 direction, and come to a truly horizontal 


position at a point half-way between th 
normal and full depression. - k 

Organ keys, on the other hand, are more 
often found exactly horizontal when in 
the normal position. 
uniformity in this case, however, it will 
be preferable to set the upper manual 
parallel with the lower, that is, with a 
slight upward incline. i 

The length'of the organ key exposed to 
view is the same as that of the piano, viz., 
54 in. Again the length of the sharp is 
34 in. in each case, so the two will be 
vniform as regards appearance. 

It should be decided first of all what 
compass it is proposed:to make the new 
manual. Organs vary in this respect. The 
shortest ever used at present is 56 notes. 
i.e.. CC to G. More usually it extends 


modern writers demand a compass extena- 


ing to C, i'e., 61 notes, most instruments 


are now byilt to these requirements, ana 
some few even to the higher A, making 
70 notes in all. .In the present instance 
the 61-note compass will serve all require- 
ments, though in the writer’s own case 
appearance was studied perhaps more thai. 
utility, and the upper manual was made 
to include the full 85 notes as in the lower 


manual, thus giving the instrument a look 


of completeness! 
The keys themselves will, of course, be 


‘purchased, either new or secondhand, and 


may be faced with :ivory, celluloid, or 
xylonite, according as ‘the lower set is 
finished. Those purchased may 'be either 
organ or piano keys. The latter, of course, 
will be needed if secondhand ones are 
sought and it is desired to make the full 
compass of 85 notes, though it will in this 
case be necessary to cut the whites under- 
neath: and reface to obtain the requisite 
clearance -for the fingers while playing on 
the lower manual. ‘If Secondhand organ 
keys are contemplated, a word of warning 
as to gauge may not be out of place. 


For some hitherto unexplained reason 
some organ builders have occasionally 
made their keys slightly narrower thax 


leaving half an inch of clearance between 
the key and the damper wires of the piano: 


action, we shall have the fore end of the 
key overhanging the, lower manual by an 


inch and a-half. This done, it will be, 


well to take exact. measfiréments of the 
piano so that we may be able to decide on 
the most economical method. of apportion- 
ing the space at our disposal. lt is here 
strongly advised that a full-size drawing 
be made, similar to Fig. 22, in which exact 
dimensions can, be noted. . | me 

The dominating factign. is the:.position 
which the key has to take, up to;eonform 
with the organ standards, given above. 
Having plotted this out, the position of 


the pin rail is. at once decided. This is ` 
preferably carried by the end cheeks, to` 


which it is attached by thumb nuts like 
P.O. terminal heads, as shown in Fig. 23. 
A short length of strip mild steel is 
screwed to the bottom of the pin rail, and 
this may be slid beneath the thumb nuts 
and gripped firmly in position. . | 

The pin rail will also require supporting 
in at least two places towards the centre, 


or there will be a tendency to bend, which 


will inevitably make the action and touch 
irregular. These supports, however, are 


better left till later, when the “back falls ”’ 


shown in Tig. 24 have been mounted. 
The general shape and size of the back 
fall will be seen in the drawing, also the 
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the piano standard. Jn the piano, 12] 


small wood bearing in which it turns. At 
its turning centre it should be bushed with 
cloth to prevent friction against the sides. 
The’ pin may be of German silver wire 
About No. 16 S°W.G. This pin should be 
tight in the back fall, and should turn in 
the side bearings: not vice versa. The 
back fall will then maintain its position 


case there will be side play which would 
be fatal. : 
It will be advisable to make a single 


shape, then to mount a single key as per 
the instructions hereafter, and so test the 


.| as regards the horizontal: in the other ` 


back fall first as a sample for size and `: 


For the sake of: 


| 4 
notes take 64 in. ; that is, measuring frorn 


the’ left-hand side of any note, say A, to’ 


the same side of the A in the next octave, 
is 64 in. in extent. Some organs make this 
measurement 62in. The difference may 
not be much; in fact, in playing it .1s 
scarcely appreciable, if at all; but for the 
work we are about’ it is absolutely essen- 
tial that each note of the upper manual 
should be exactly over the corresponding 
one on the lower. It is trae that a slignt 
amount of extra clearance would make up 


{the deficiency, but it will be better to avoid 


the bad appearance that this device would 
convey. 
’ Having now drawn attention to this 
pitfall, we shall consider that a suitable 
set of keys has been purchased, and that 
we are now in a position to begin the con- 
struction. As will be at once appreciated. 
it is clearly impossible to use a balanced 
key here, since the ordinary piano action 
is directly behind the key itself. We shall, 
therefore, have to content ourselves with 
a spring action, which, however, if care- 
fully made and adjusted, will feel to the 
hand but slightly different from a balance. 
On obtaining our set of keys, therefore, 


the first process will be to cut them short 


at the stock, and.to such a length that, 


action at all parts before proceeding with 
repetition processes. ae. 
The pins on which the keys are mounted 


should be set as far back as possible: even 


then the key will make an angle rather 
more abrupt than is usually the case. 
For a similar reason. the pins for the 
sharps may be in the same straight line 
with the “natural” pins. | as 

= Before actually inserting tlie pins in the 


‘Trails, the keys should be prepared’ to . 


receive the same, An easy way of making 
the pin holes in the keys is as follows :— 
First drill a hole .13 in. diameter in xe- 
quired position; then with a piano key 
punch (the shape of which is shown at b 
Fig. 25) make a rectangular hole about 
tin. deep. The wood will stand a fairly 
heavy blow if the grain be in alignment 
with the direction of the hole. ' 

After this a 3 in. diameter hole is 


chips of wood will fall out and a perfectly 
clean and well-fitting hole will be the 
result. | | 

Having treated all the keys as above, 
they are placed in position so as to form 
a complete keyboard. By means of a small 
hand-drill the holes may be continued 
through into the pin rail, thus giving the 
exact position for each pin. As, however, 
the pins are required to be tight in the 
rail, this last operation must be done with 
a drill rather smaller. A diameter of .126 
in. would be found satisfactory for the 
standard size piano key pin: 

The “bat ’’ pins may now be sef in the 
rail and corresponding holes made in the 
under side of the keys in a similar way to 
the foregoing, the function of these being. 
of course; to preserve the correct spacing 
during the( up. and down movement of the 


drilled transversely through the key; the © 
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_ tioned between the tails_of a pair of back |. 
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eys. 
aie. in the method of Fig. 24. The 
end of the: back. fall lifts the jack lever 
from beneath the extension which carries 
the damper wire. | Me a 

The springs used in the back fall, whose 
office itis to return the keys to the normal, 
are ordinary damper_springs, to be ob- 
tained of a piano maker or repairer. 

A ‘set-off’? button screwed on the end 
of a short length of No. 14 S.W.G. tinned 
iron wire set in the key serves to transmit 
the motion from key to back fall. ‘The 
thread on either end of this wire gives us 
a means of adjustment for the touch. 

We are now in a position to fix the best 


| places for the two central supports for 


r 


'.. keys. . 


' Mr. W. Campbell Smith, Mr. A. B. 
_ Dick, Mr. G. W. Grabham and Mr. A. 


and other accessories which all our micro- 
scopical readers should at once send for. |. 


the rail. They will obviously be posi- 


falls. | - | . 

A short length of 4-in. diameter brass 
rod will suit, a corresponding pillar from 
the sanie material being set in the balance 
rail of- the piano keys beneath. This will, 


of course, come between the keys and will, 
therefore require a semi-circular recess cut, 


in each to permit of their free movement. 
The “thumping rail” 


tain the key in position, preserving their 
level and keeping them flush at the sui- 
face. It is screwed on top.of five or six 
brass pillars set in the rail between the 


Lastly, 


tent of their downward movement. >- 
This completes the entire action. Here, 


. as also in the pedal attachment, all mov- |- 
ing parts should be well lubricated with | 
blacklead and, where necessary, felt bush-| ` 

ing should be inserted. . | a. 


The build of the piano will probably 


: admit of a new cover such as that sketched 


in the drawing, taking the place of the 
ordinary fall and lid displaced by the new 
manual. . a. m l 

As instruments differ in their construc- 


tion, this. detail must be left to be worked | 


out as each individual, piano will permit. 
= [Tm Esn] 
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_ SWIFTS’ MICROSCOPES AND 
, ACCESSORIES: 


Messrs. James Swift and Sons, Ltd., | 
ofe 81, Tottenham Court Road, . W.1, 


have just issued.a new illustrated ‘cata- 
logue of their microscopes, micrometers, 


Considerable space is allotted to illus- 
trations of the firm’s petrological micro- 
scopes, a branch of optical manufacture 
in which it has specialised for more than 
half a century, and to ‘the design, con- 
struction, and adjustment of which’ it has 
devoted persistent study and care, aided 
by the help and advice of: the greatest 
living authorities, including, amongst 
others, Principal Sir Hy. <A. Miers, 
F.R.S., Sir J. J. H. Teall, F.R.S., Prof. 
H. L. Bowman, D.Sc., Dr. C. J. Cullis, 


Dr. J. W. Evans, Dr. J. S. Flett, F.R.S., 
Dr. A. Hutchinson, Dr. H. H. Thomas, 


F. Hallimond. Messrs. James Swift and 
Son make all their own prisms; and, as 
they have had many years’ experience in 
this work and are in possession of a very 
large stock.of selected Iceland spar, they 


a 


seen in Fig. 22 
above the tops of the pins serves-to main-|_ 


a. thickly felted ‘‘ touch’ rail ’’} 
is fixed to the lower rail or ‘‘ name board ”" |: 
- beneath the new keys, on which they bed: 
on being depressed. This limits the ex-| 


‘ 
y i 


ENGLISH MECHANIC AND WORLD OF SCIENCE:. No., 2976. 


i the back falls may beļ|-are able to equip. their instruments 
A gare y, with prisms which are unexcelled. ` The 


quartz wedges and plates, gypsum and 


mica accessories which they list‘ are en- 


tirely of their own manufacture. =. 


The illustrations in the catalogue in- 
clude thè ‘‘ Primex” Petrological Micro- 
' scope, designed to meet the requirements 
of the student who has-only to do a pre- 
liminary course in Petrology; the “ Ad- 


vanced Student” Petrological ` Micro- 


scope; the ‘‘ Petros” Petrological Micro- 
scope, the ‘‘ Survey’? Petrological Micro- 
scope, the ‘‘ Dick’’ Petrological Micro- 
scope, and the ‘‘ Grabham-Dick ’’ Petro- 


logical Microscope. 
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James Swift and Son’s ‘ Survey.’ 
~ YF logical Microscope. 


The ‘‘ Survey ’’ Petrological Microscope | with the -instrument is cross-webbed and 


was specially designed to meet the need 


` Petro- 


\ 


: l ox 
APRIL 7,. 1922. 
The analyser slides in and out of the optic | 
axis througli the lower end of the ody 
tube. The. substage fitted to this micro- 
scope is its: unique feature and embraces 
advantages not found in any other con- 
struction. The condenser, a highly coy- 
rected achromatic combination, N.A. 10. | 
is mounted above an,iris diaphragm ina 
screw focussing and swing-out substage,. 
which is operated by the milled head A. 
The top lens of this system is set ina 
‘pivoted. cap and can instantly be throw | 
out of the optic axis. by a quarter turn of 
the small. horizontal handle B, so that 
an instantaneous change can be made from 
highly convergent to nearly parallel illu- 
= ' mination. Immediately below the 
iris diaphragm C is a swing .arm, | 
D; which thas a rotating cell to 
carry stops -for dark-ground or 
oblique illumination, compensators. | 


ES ES EE 


mounted in metal rings, etc. The 
, - condenser is carried in the iris 


diaphragm by the. R.M.S. standard 
~ objective screw, and so can: easily 
be removed and replaced by special 
condensers, such as an achromatic . 
vil-immersion system, N,A. 1735, ` 
quartz system for studying fluores | 
cence, a concentric dark-ground ` 
illuminator for the examination of ` 
colloidal solutions,. etc. The sub- — 
stage is provided with centring - 
screws to enable the condenser to | 
þe brought into perfect colfimation 
with any objective in use. This is 
very easily effected, even with the. 
highest powers, as every condenser 
has a faint cross or circle diamond 
ruled in the centre of its top sur- 
face; obviously -this is quite in- 
_ visible when the object is in focus. 
/ ‘The polariser has a divided flange 
. with a spring catch to indicate when 
' the prisms „are crossed. © It-..is. 
mounted on a swing arm, and so 
. can be instantly thrown out of the 
optic axis when not required, | _ 
_ A slot, which has a dust-proof 
coyer, is. cut through the body tube 
just below the analyser at 45 degs. 
to the webs in the ocular ; a similar 
slot is cut through the ocular. 

A Bertrand lens in a focusing 
mount is fitted. through the upper 
end of the body. “By this means the 
interference figures of crystals can 

} be critically focussed.and examined. 
:” When not required, the lens- can 
' be pushed out of the optic axis and 
the path of rays is left unob- 
structed. Immediately below thé 
analyser is mounted another Ber- 
trand lens, which ‘yields an er- 
- ‘tremely ‘large ‘interference ‘figure: 
this also slides’ right out of the 
optic axis. The clear aperture in 
‘the plate which carries this lens is 
recessed to accommodate a Klein's 


A- 


get i 


quartz plates, -%5 07 CIN 
The ocular- which- is: supplied 


has an adjustable eye-lens. 


and adaptability to the exigencies of 


of those who require a microscope: of the 
rotating stage type, suitable for the most 
advanced and critical research. For ease 
of manipulation, convenience of design, 


The centring nosepiece is of the most 
rigid construction, quite free from ‘any 
tremor or backlash. The -screws are 
mounted, and move the objective parallel 
to the cross-webs in the ocular. If .cen- 


original , investigation it stands quite tring objective changers are to be used, 


alone. It was made in the first instance for 


use on the Geological Survey of ‘Great 
Britain, but has since been supplied’ in 
considerable numbers to Government in- 
stitutions, educational establisliments and 
private workers. at home, in the 
Dominions, India, and the United States. 
The coarse adjustment is by diagonal] rack 
and pinion. The fine adjustment milled 
head is divided to read to .01 mmi. The 
rotating stage is divided on the .edge to 
360 degs. and- reads by.a vernier to § ft. 


the centring nosepiece can be omitted 
| from instruments built to special order. 


The ‘“ Advance Student” microscope 
is in use in the majority of geologica 
surveys, and has been supplied—gene- 
rally in large numbers—to practically 
every ` university, . university college. 
museum and technical institute, etc., in 
the United. Kingdom and- Overseas | 

| Dominions.’as Well as to many in America 
and. other countries: 
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| APRIL 7, 1922 
© > We also draw special attention tó the 


..all but one of its petrological microscopes 


25 mm. in each direction, and it accom- 
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‘firm's attachable mechanical stage, which 
is instantly applied to oy removed from 


by means of a single screw. Its range is. 
y a 


modates either the 3”X1”-or the 48 mm.. X 
‘28mm: slide. Each movement is by a 
fine-pitch rack and pinion, and ‘is pro- 
‘vided with a divided scale. 

Another feature which will. prove a 


bpon to many is the list of complete out- 


l 


ea 


| 162, New 


fits compiled so as to meet practically 
every possible requirement. They range 


' - from the first, which is a simple equip- 


ment suitable ffor use in colleges, tech- 
‘nical schools, cetc.,’.to the last,: which ‘is 


= replete for every branch of research on 
-tocks, minerals, metals, etc. 


This outfit 
also allows ofthe making of a complete 
‘medical and bacteriological examination, 
‘which renders it particularly useful: for 
‘expeditionary or field work. The cata- 


‘logue also contains some useful lists of 


-objectives and octlars and compensations, 
‘together with -particulars of the firm’s 
‘drawing ‘apparatus, including the Swift 
‘Ives Camera “Lucida and Wollaston’s 
Camera Lucida. ies 7 
~~» 6 o< 
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')-° <GREMATION, AND WHY. | | 


“"We are glad to learn from the report, of 
‘the Council of the Cremation Society of 


‘England for 1921, adopted at the annual |. 


‘meeting, held ‘at the offices of the Society, 
Cavendish - Street, on March 
‘20, -that .cyemations. during the year 
1921.in Great Britain , totalled .1,922, as 


compared :with 1,796 in the preceding 


-year: those ‘at Golder’s Green increased 


from '851.tq 893, and at Woking from 149 
“to.150. The Council also again reported a 


gratifying increase in membership, -which 
was especially marked in the case of per- 


. sons who have become qualified to crema- 


a“ 


p 


-tion without further fees at any establish- 
ment in Great Britain. It is obvious that 


‘the wish 
after death is more likely to be fulfilled 


df he.be-a life-member of the Society. The |. 
prepayment of cremation fees involves a 


proportionate reduction in funeral .ex- 


penses; and the Society's certificate of} 


-membership—especially if it bear the 
holder's signature—yrelieves survivors of 
much responsibility. Instances of crema- 
tion not having been carried out on account 
‘of the deceased’s omission to make his 
preference clearly known frequently come 
‘to the notice of the Council. . The Society's 
scheme for prepayment and life member- 


ship also materially assists the adoption |` 


‘of cremation at provincial crematoria, 
where the charges range higher than in 
‘London, owing to the comparatively. small 


‘number of cremations carried out. 


-© The Council have learnt that 4 new 
crematorium at the Hendon Park Cemetery 
has been ‘completed since the end of the 
year under review. They understand that 
other schemes for erecting crematoria in 
England and Wales, particularly at Ponty- 
pridd, are well advanced, but are in sonie 


. Instances being held up until a further 


~ Felix Semon, F.R.C.S., “H. E. Juler,’ 


fall in the cost of building makes them 
practicable. Cremations during 1921 in- 
cluded those of Mrs. Cornelia Adair, Lords 
-Moulton and Ranksborough, Dr. Hodg- 
son. Bishop of St. Edmundsbury and Ips- 
„Wich, Rosalind Countess of Carlisle, Sir 


FRAGS., Sir Arthur’ Webb. K.C.M.G., 


‘Baron ' Kikuchi, Mrs. William Craw- 
Anderson (Mary McArthur), Mrs. 
entv-Hobhouse, Mrs. Minnie Lansbury, 


aap senate to undergo cremation |. 


Rev. Dr. G. Pearce Gould, John Catheart 


Wasou, M.P., W. Kennedy Jones, M:P., 


‘the Hon. Alfred Ramsbottom, M.D., H. W. 


Baden-Powell, K.C., Marston C. Buszard, 
K.C., Lady Kilbracken, Dr. Harry Wood- 
ward, F.R.S., Marcus Stone; R.A., Col.- 
Commandant H. R. Cumming, A. P.-Sin- 
nett (author), ‘Admiral Sir Nathaniel 
Bowden Smith, Admiral Sir J. A. Bruce, 


‘Sir Bernard Oppenheimer, Charles Sugden 


(the veteran actor), H. F. Vallentin (Press 
representative to the Swedish Govern- 
ment), Oscar Eckenstein (late Secretary 
to the International Railway Congress), Sir 
Alfred Dale, Geraldine Lady De: Ros, 


‘Constance Lady’ Fletcher, Lady Lucas, 


Mrs/ J. B. McLaren, Mrs. de Lancey 


Williams, and Lord Reay (Chiéf of the 


Clan Mackay). The ashes of H.R.H. the 
late Duchess -of Connaught, the Bishop of 
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- Suggestion for Chapel Annexe with Altar 


or rite; that it is advocated and adopted 
by most earnest-thinking ‘people, including 
prominent leaders of religious thought and 
activity; and that it offers facilities for a 
return to the ancient custom of sepulture 
in churches. p 2 


-- Few people seem to realise that the pre- : 


vailing system of burial in communal or 
secular cemeteries, as distinguished from 


the ancient custom of church burial, is of 


comparatively modern: origin, the first 
public cemetery having been established in. 
18335. The law which, on sanitary grounds, 

was passed in the year 1855 to forbid the 

burial of bodies in churches as' well as in 

the churchyards of large towns doesnot 

apply to the ashes af bodies that have been 

cremated. Hence it is possible to revert to 

the practice of laying the ashes to rest in 
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WESTMINSTER ABBEY.. ` 


Tombs and Niches in 


Gallery for Urns). 


‘Truro, the Bishop of Lincoln, the Bishop 
of St. Edmundsbury and Epswich, Bishop 
Boyd Carpenter, Archdeacons Aglen; Tribe 
and Wilberforce, Canons Barnett, Coward 
and Duckworth, the Dean of Norwich, Hol- 
man Hunt, ‘Sir Henry Irving, and many 
dther distinguished persons were interred 
in church precincts after cremation. 

“The advantages of cremafion as regards 
sanitation, economy, and the guarantes 
against the desecration of the btried body 
have undoubtedly influenced many think- 
ing people to prefer cremation, but as yet, 
on the one hand, death of the great majo- 
rity of us finds the survivors in no frame 
of_ mind to depart from custom; and, on 
the other, objections are raised by people 
who seem unaware that cremation is in 
entire accordance With the Christian belief, 
and interferes with-no religious ceremony 


’ 


| the consecrated buildings and churchyards. 


themselves. This has, been done in several 
instances both in Westminster Abbey and 
St. Paul’s Cathedral, and can equally: be 
done in other churches. The following ob- 


servations on this subject were made by - 


the Bishop of Rochester in 1915 in his 
charge to the clergy of his diocese :—‘‘ The 
ruje which excludes. from . Westminster 
Abbey all interments but those of cremated 
ashes indicates that our cathedrals and 
our churches may, like our closed church- 
yards, once more become the resting-places 
of onr sacred dead under the very shadow 
of the church.” For this purpose it is 
necessary to obtain a faculty from the 
chancellor of the diocese in which the 
church_is situated. 

Laid thns to.rest in the keeping of trust- 
worthy guardians, and not in the costly 
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but increasingly badly-kept cemeteries, our 
dead would no longer be subject to the 
irreverent intrusion of the careless and 
unthinking. Most of our London ceme- 
teries to-day are as much, intra-mural 
as the churchyards were a century since. 
- Many of them are overcrowded ; and when 
. from time to time enlargement is compul- 
sory the cost of land is enormous. . If 
cremation became general, not another 
yard of ground need be bought; we should 


be spared the contemplation of the for the 


‘most part hideous monuments on which 
much money is wasted, and the less well-to- 


do classes would no longer be compelled to. 


pay high burial fees and costly under- 
takers’ charges. 


For our heroes and all others that have 


served their fellow - countrymen wel, 


we should doubtless raise shrines of re-. 
membrance of the nature of additions tò- 


our temples, such as that suggested in the 
case of Westminster Abbéy, forthe illus- 
tration of which we are indebted to the 
Cremation Society of England. 
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THE THEORIES OF THE UNIVERSE* 
‘By J. R. Corums. 


The earth itself at one time comprised 
the universe ; the heavens and all beyond, 
another order of things, in and through 
which the ordinary laws of nature did not 
apply. The.remnant of this idea still sur- 
vives to us in certain formalities of 
speech. We hear of a “ universal” lan- 
guage; a “‘universal’’ custom, ete., 
where the reference is clearly to the affairs 
of the earth alone, but the word “ uni- 
verse ’’ has long since come to be under- 
stood in the philosophical sense as the 
sum of all things, “Of all that we behold 
from this green earth,” all that inhabits 
space, and that may touch our conscious- 
ness. The word ‘university’? indicates 
an institution where not only one but all 
branches of knowledge may be cultivated. 

The views and speculations regarding 
the universe entertained by the ancients, 
mainly the Greeks of classic age between. 
600 and 200 s.c. that have been preserved 
to us through the intervening centuries, 
are now so readily available that but little 
need here be said regarding them. 

The concepts af the Babylonians, the 
Egyptians and other ancient cultured 
peoples, regarding the universe, are so 
enshrouded in allegory and metaphor that 
it seems difficult to determine just what 

they really were. As regards the Greeks 
their views were, with variations, pretty 
much the same in fundamental principles, 
and are strongly marked with evidence of 
the association of ideas. 

Hestia is the central fire or Hearth of 
the universe, around whick the earth, 
moon, planets and the spheres of fixed 
stars revolve: so wrote Pythagoras in the 
sixth century B.c. 

In the same century Anaximander con- 
‘tended that the beginning or “first prin- 
ciple’’ of the universe was an endless un- 
limited mass subject to neither old age 
nor decay, and perpetually yielding fresh 
materials for the series of beings that issue 
from it. And out of this vague and limit- 
less body sprang a central mass, the re- 
‘sults of which we see around us. 

About a century later, Anaxagoras ex- 
plained that all things existed originally 
in infinitesimal fragments, inextricably 
combined throughout an infinite universe. 
The peculiar thing called mind was no less 
illimitable than the chaotic mass, though 
finer in texture, alike in all its manifes- 
tations, everywhere the same, the first ap- 
pearance being motion. 


* Retiring President's address, January 24, 1922, to 
the Royal Astronomical Society of Canada. 
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All with few exceptions regarded the 
‘ne 
sun, it was argued by a few, must, on 
accuunt of the eternal fitness of things, 
be at the centre, as it. was’ but’ proper: 
that fire as the chief element should com- 
mand the adoration and homage of all the 
others as they :circled about him—in the 
crystal spheres of Eudoxus and. Aristotle 
or the eccentrics and epicycles of Hippar- 


earth as the centre ui the universe. 


chus and Ptolemy. 


most. reasonable one. 


The recent advances in. knowledge re- 
garding the universe through study of the 
wlilky Way and the problems it suggests 
is a worthy tribute to the genius of the 
human mind. The eagle flying in the face. 
of the sun is as naught to the audacity 
of man poised on comparatively a speck 
in space, marshalling the heavenly host 
about him, and cabling them by name 
across an abyss of space that may take 
years, hundreds of years, thousands, and 
possibly millions, of years for light to 


Cross. . 


Thomas Wright, of Durham, England, 
appears first to have suggested in 1750 
that the Milky Way exhibits to us the form 
and outline of the universe viewed from 
a somewhat central position occupied by 
This was enlarged upon 
by Kant a few years afterwards, who fur- 
ther suggested that nebule might be other 
aggregations of stars comparable in num- 
ber and dimensions to our galaxy or Milky’ 
Herschel’s observations led him to 
accept this theory regarding the nebule, 
and he is said to have smilingly remarked 
that he had discovered 1,500 universes. 
Later he convinced himself that the theory 
-of ‘“island universes ° in many instances 
at least could not be sustained by closer 


the solar system. 


Way. 


observation. 


Problems connected with the Milky Way 
have been developed by Newcomb, Ed- 
dington, Turner, Schwarzschild, Kapteyn, 
and others. 
Whilst leaving much yet to be explained, 


Charlier, ` Shapley, Jeans, 


they have added, within the last few years, 


a worid of information regarding our 
galaxy, and to the modern theory of the 
‘universe. 

The Milky “Way appedrs as a great 
irregular hazy band encircling the heavens, 
cutting our celestial Equator at an angle of 


63° in Monoceros, east of Orion (R.A. 7h), 
and in Aquila near Altaiy (R.A. 19h), 


with its highest northern elevation involv- 
ing Cassiopeia, and the Northern Pole 
centred in Coma Berenices, slightly more 


than 20° below the handle of the Dipper, 


R.A. 13h Dec.+27°, and the South Pole 


in Sculptor, just south of Cetus, R.A. 1h, 
Dec. —27°. The Sun as a member of a 
loose stellar group, 


node of the invariable plarfe of the solar 
system exhibits on the plane of the Milky 
Way a slow direct motion of 0”.35 per 
century, which would be equal to a period 
of about four million centuries, and that 
the Milky Way itself exhibits a possible 
rotation of about 07.5 per century, or a 
period of two and a-half million centuries. 

As star clusters mostly group themselves 
along the borders of the Milky Way it is 
thought evident that they are embraced 
within its confines. The nebule, especi- 
ally. mainly locating themselves in the 
neighbourhood of its poles. The diameter 
of the Milky Way has in recent years heen 
variously estimated to be from 30,000 to 


When the Copernican theory had defi- 
nitely pushed the earth from the central 
position, the idea of the extent of. the. 
universe necessarily became enlarged and 
the term ‘‘ infinite ’’ appeared less vague. 
As the great distance of the stars from us 
became, more and more apparent, the idea 
of an infinite universe seemed to be the 


appearing to be 
moving towards a point in Lyra, whilst the 


its dimensions. 7 
Shapley,-‘‘The\existence of 15th’ magni» - 
ee Se 


t 
t 


A 


APRIL 7, 1922. 


500,000. light years, with the solar system. | 
some distance from its centre. 

In 1904 Kapteyn was enabled to show, 
from available data at hand that the aver- 
age direction of motion of all the stars. 
tended to form two intermingling streams. 
The average direction of motion of one | 
stream being toward a region in’ Orion. | 
about 5° north of the bright star Betel- 
geuse,-R.A. 6h, Declinationt+13°. The 
motion of the opposite stream being to-. 
wards R.A. 18h,. Dec.—13°, on the 
western border of Ophiuchus. Both of 
these points being involved in regions of 
the Milky Way at opposite diameters and 
parallel to its plane approximately. This. 
‘* preferential motion,’ as it has been 
termed, has been confirmed by Eddington, 
Dyson, and others. Turner has suggested 
that this apparent intermingling of 
streams in opposite directions might 
possibly be due td the in and out motions 
of thé stars in greatly elongated orbits. 
about a common centre of all, as viewed 
from our position: within the galaxy. 

While Eddington finds support for suck. 
a supposition, Jeans.contends that such. 
motions could only exist in a spherical. 
universe, which ours does not appear to- 
þe.: The great difficulty in the way of 
Turner’s suggestion,~ remarks Eddington, 
is that ‘‘it seems inevitable that there- 
should be a great cohgestion of stars in 
the neighbourhood of the centre. It is. 
possible to argue that one of the dense- 
patches of stars either in the ‘Cygnus or- 
Sagittarius regions of the Milky Way is 
the actually congested centre of the stellar 
system.” : 

Some few years ago Keeler, at the Lick 
Observatory; was able, with the great 
Crossley reflector, to photograph a great 
number of nebule that had hitherto been 
too faint to secure with the means at that 
time available. Many of thdse were of 
the spiral type, which have apparently a 
velucify about twenty times greater than 
the average star and a rotational velocity 
of the same order. Thesex have suggested 
again the “island universe ’” theory, that 
they may be galaxies away" out in space- 
beyond our own. Some of our authorities 
contend that they are, mainly bécause the 
diniensions of the Milky Way are too 
limited to contain them, whiist others, 
notably Shapley, contend thai the methods 
of star gauging would allow. ample expan- 
sion of the Milky Way to contain all 
celestial objects at present known to exist. 

A remarkably clear presentation of these 
two contending views. of our universe ap- 
pears in the bulletin of the National Re- 
search Council of the National Academy of 
Sciences, Washington, for May. 1921. 

Harlow Shapley, formerly of the Mount 
Wilson observatory, and now director of 
the Harvard observatory, presents the case 
for the unit universe theory, and H. D. 
Curtis, director of the Allegheny observa- 
tory, presents that of the island universe 
theory. 

Astronomers, says Shapley, “agree on. 
the distances of the nearby stars and’ 
stellar groups—the scale of the part 
of the universe that we may call the solar 


domain. But as yet there is lack of agree- 


ment relative to the distances of remote- 
clusters, stars and star clouds—the scale 
of the total galactic system: The disagree- 
ment in this last particular is not a smalf 
difference of a few per cent., an argument 
on minor detail; it is a matter of a 
thousand per cent. or more.” As 
regards star gauging, all agree that as star- 
clusters show a systematised distribution 
along the zone of the Milky Way,-they 
must be associated with it, and their dis- 
tances can properly be used to determine- 
Therefore, further says 
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* tude B-type stars in the Hercules cluster 
seems to answer decisively the question of 
its distance, because B stars in the solar 
neighbourhood are invariably giants (more 
than a hundred times as bright as the 
sun), and such a giant star appears to be 
of the fifteenth magnitude only if it is more 
than 30,000 light-years away. . 


When we accept the view that the dis- 


tance of the Hercules cluster is such that 
its stellar phenomena—its brightest stars, 
typical giants, its Cepheids comparable 
with our own—then it follows that fainter, 
smaller, globular clasters are still more 
distant than 30,000 light-years. One-third 
of those now known are more distant than 
100,000 light-years; the most’ ‘dis- 
tant is more distant than. 200,000 light- 
years away. It appears that we are not 
far from the centre of a local cluster or 
cloud, but that cloud is at least 50,000 


_ ‘light years from the galactic centre.” 


Curtis questions the accuracy of Shap- 
ley’s method of determining the .magni- 
tudes involved, and is disinclined to ac- 
cept’his conclusions, but adopts appar- 
ently a similar method, gauging the dis- 
tance by a comparison of the angular 


_. dimensions of these minute spirals with 


| 
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the great spiral nebula in Andromeda, and 
assuming them to be of the same propor- 
tions, deduces their distance accordingly. 
He says: ‘‘ If the nebula of Andromeda is 
but 20,000 light-years distant, the minute 
‘spirals would need to be at distances of 
the order of 10,000:000 light-years, or far 
outside the greater dimensions postulated 
for the galaxy.” 
are employed in the discussion, which we 
cannot here refer, to, but it must appear 
that the use of the term “ universe” in 
this limited way is unfortunate as it. but 
introduces confusion into the average 
mind. Whether these objects be directly 
involved in our own galaxy, or are other 
galaxies further out in space, may be a 
debatable question, but that they are part 
of a unit universe is self eyident from the 
fact that the-light from them causes a 
chemical change on the photographic plate 
in leaving their image there. and a phy- 


sical effect on the retina of the observer's ; 
_ eye, thus proving that a direct influence 


bridges the gulf from them to us no matter 
how great the distance may be. 
Whilst, other views may be entertained, 
the general trend of modern astronomical 
theory based on observation and experi- 
ence is to regard provisionally the uni- 
verse as finite both in time and in space. 
Newcomb puts the case in a few words, 
thus: “Though to superficial observation 
it might seem that the great bodies of the 
universe could radiate their light and heat 
for ever, the modern generalisations of 
physics show that such cannot be the case,’ 
and science has nothing even to suggest 
the possibility of its restoration.” And 
again, ‘‘ The universe, sq far as we can see 
it, is a bounded whole. It is surrounded 
by an immense girdle of stars; which, to 
our vision, appears as the Milky Way. 
While we cannot set exact limits to its dis- 
tance, we may yet confidently say that it 
is bounded.”’ 
= Wecannot set any definite limit and say 
beyond this nothing exists. What we can 
say is that the region containing the 
‘visible stars has some approximation to 
a boundary. In discussing stellar 
motions within ‘our galaxy Eddington ob- 
serves, ‘‘ The apparent analogy with the 
_ kinetic theory of gases is rejected alto- 
gether, and it,is taken as a fundamental 
principle that the stars describe paths 
under the general attraction of. the stellar 
system without interfering with one 
another. We are justified in thinking of 
the stellar arbits as paths that have 
actually been traversed, and not as mere 


Other, lines of argument | 
years attributed the properties of matter as 


theoretical curves. We have no means of 
estimating the age of the stellar system; 
but perhaps there is no harm in having. 
some such figure as 10'° years (ten 
thousand million) at the back of our minds 
in thinking of these questions.” 
Arrhenius, however, finding 'no place in 
the mechanical universe‘ for perpetual 


motion, takes refuge in the. nebule as 


orders or systems where ordinary mechani- 
cal principles’ are reserved, and so they 
gather up the waste of dissipated energy 


and thus perpetually rejuvenate the other- 


wise finite universe. 

Sometimes we hear it said that the great 
numbers employed in astronomical discus- 
sion are utterly meaningless to the average 
mind, but a little reflection will show that 
this need not be the case; as Lord Kelvin 
once remarked, ‘‘ It is as easy to compre- 
hend a million as to comprehend a hum- 
dred, for, to fully comprehend a hundred, 
it is. necessary to count the number, but 
we cannot do this in a fraction of a second,} 
but in that time the three figures repre- 


senting the hundred flash through the 


mind with a definite meaning:in the same 
way that the three groups of figures repre- 
senting millions do.” -> | 

It has been urged that if the universe 
has a limit many of the stars with high 
velocity might wander away and be lost; 
in fact, that the whole universe might 
thus be entirely dissipated. This, how- 
ever, need not'be, cannot be, if we accept 
the theory of an ether having boundaries. 
The physicists generally have of late 


due. to the ether in which they are en- 
shrouded rather than to matter itself, and 
further that matter may be but specialised 
conditions of the ether itself. If we assign 
a limit to the ether it is then obvious that 
it Would be impossible for matter to pierce 
the surface and escape into outer nothing- 
ness. Of course, just now the theory of 
the ether is being questioned in some quar- 
ters, but any substitute must cover its sup- 
posed capabilities and need not affect our 
general conclusions. 

The view that the theory of “ relativity ” 
presents, regarding limits of the universe, 
as presented by Moritz Schlick and 
approved by Einstein, is briefly stated 
thus: ‘‘ A sphere is bounded by its sur- 
face, the latter cutting it out of space as a 
part of it ; spherical space, however, is not 
a part of infinite space, but has simply no 
limits. If I start out from a point of our 
spherical world and continually proceed 
along a ‘ straight line,’ I shall never reach 
a limiting surface; the ‘crystal dome,’ 
which, according to the ancients, was sup- 
posed to encompass the universe, exists 
just as little for Einstein as it did for 
Bruno. There is no space outside the 
world; space exists only in so far as’ 
matter exists, for space in itself is merely 
a product of abstraction. 

“ The world is not confined by any boun- 
daries, and is yet harmoniously complete 
in ‘itself. It is saved from the danger of 


becoming desolate, for no energy or matter | 


can wander off to infinity, because space is 
not infinite. The infinite ‘space of the 
cosmos has certainly had to be rejected ; 
but this does not signify such sacrifice as 
to reduce the sublimity of the picture of 
the world.” : 

The application of mechanical principles 
in the interpretation of the universe has 
but deepened the mystery concerning its 
origin and ultimate destiny. ‘There seems 
to be no escape from the conclusion that a 
perpetual motion ‘‘ world machine” on 
strictly mechanical principles is as īm- 
possible as for any other machine for pre- 
cisely similar reasons. 


Physicists have been able to show us 
recently by direct experiment that there 
are very good reasons for believing that 
“* mass,’ which is essentially involved in 


any modern definition of ‘' matter,” is but | 


a function of velocity. 

When the velocity is great, an increase 
of the quantity known as ‘‘mass’’ mani- 
fests itself with the increase of velocity in 
a proportion which, if maintained, should 
show infinite ‘‘mass’? when the velocity 
exceeds: that of light. ` 

The varied forms that have flourished 
on the earth from the remote past to the 
present have left their decipherable 
records within its depths or upon its sur- 
face. The general properties of bodies; 
the molecular, atomic, . and interatomic 
structures, as well as that of the ether, 
have all been potential objects of know- 
ledge for ages, though it is but in com- 
paratively recent years that they have 
become contributcrs to the various 
branches of systematised knowledge that 
are now growing up about us. 

The light from the stars has impinged 
on the'retina from the time man first 
appeared upon the earth, though it is but 
recently he has by optical aid been able 
to multiply them a millionfold. | 

Nature’s agencies- are ever willing 
further to render up their secrets to appli- 


cation, proper methods of approach, and‘ 


means of investigations, in the distant star 
and all else that touches our consciousness. 
= “Tf we listen to the quiet voices 
They will speak if we will hear ; 
They will tell us that the : 
Finite to the infinite is near.” 
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BRITISH ASTRONOMICAL ASSOCIA- 
- TION. ` 

At last Wednesday week’s meeting of the 
British Astronomical Association at Sion 
College, Mr. Maunder gave a summary of 
a new theory propounded iby a Swiss astro- 
nomer, Herr Baumann, to the effect that 
the principal changes of brightness, 
colour, and small markings on Mars. are 
due to volcanoes, and that the regular re- 
curring ‘‘canals’’ are simply cracks in 
solid oceans of ice. Mr. Maunder, com- 
menting on this theory, drew attention to 
the fact that the largest volcanic crater 
in the world is only twenty miles across, 
while the largest in the moon is about 140 


miles ‘across, though the moon is much . 
smaller than the earth. According to Herr’ 


Baumann, however, one volcano in Mars 
is as large as France, 500 miles across, 
and has an intermittent companion vol- 
cano as big as Switzerland on its edge. Mr. 
Maunder did not, however, accept , Herr 
Baumann’s theory. 

Mr. Lepper gave an account of a long 
series of observations of Mars by M. 
Jarry-Desloges, in Algeria, at carefully- 
chosen hill stations. Using almost as 
much in the way of data as the late Pro- 
fessor Lowell, his deductions were quite 
different. Lowell postulated scanty water 
and an absence of wind, while M. Jarry- 
Desloges was driven to assume vast areas 
of hurricane, masses of ice, and volcanic 
ashes. 

The third paper was from the Lowell 
Observatory, Mr. ‘Hamilton advancing the 
hypothesis that the lines first seen on 
changes of season in Mars are lines of 
vegetation pushing up through snow. 
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At an ordinary meeting of the Society, 
held in the rooms, 57, Swanston Street, 
Melbvurne, on Tuesday evening, January 
17, the president, Mr. Jas. Alex. Smith, 
occupied the chair. 
on Photomicrography ’’ was read by Mr. 
E. C. Joshua. 


shown. 


Discussing the photography of diatoms, 
he warned his audience against taking the 
image of the secondary markings as seen 
through the microscope under high powers 
as anything more than a possible index of 
He demonstrated 
the misleading effects brought about by 
Exhibiting a photograph ot 
an ordinary meat-safe, having sides made 


their actual structure. 
_ diffraction. 


of zinc, perforated with holes of 1-8th of 


an inch in diameter, it was shown that 
when this was viewed in such a manner 


that the light was transmitted through 
both sides, the holes became very much 


enlarged, the extent of the magnification 
being dependent upon the distance from 
which they were observed; very roughly 


speaking, at 10 ft. they appeared. to be 
-aboutoneinch in diameter, andat 40 ft. 
about three inches; further, the circles 
had .changed their shape to hexagons. 

A word of warning was also sounded 
anent artefacts. A photograph of a por- 
tion of a slide was shown which had been 
identified by skilled microscopists as 
being probably a picture of white blood 
corpuscles, or some similar amoeboid 
organisms. Pseudopodia, nuclei and 
nucleoh, as well as various stages of divi- 
sion, were demonstrated with almost dia- 
grammatic clearness; the whole affair 
was, however, artificial, having been pro- 
duced by an intrusion of oil into Canada 
balsam. 

The President said that a future ex- 
tended discussion might be advisable; 
there were so many debatable points of 
great interest. Mr. Joshua had said that 
although it was a fact that definition was 
increased by using a blue screen, he did 
not know why. The following might ex- 
plain :—The image of a geometrical point 
or line was not a point or line, but a 
disc or band, the dimensions of which 
were less, the shorter the wave-length of 
the ‘light ; therefore their images in the 
evepiece focus were smailer with blue 
light and larger with light containing 
elements towards the red end of the spec- 
trum; hence the distance between the 
centres remaining a constant, the resolu- 
tion was proportionately increased. Re- 
ferring to the lecturer’s remarks on the 
deterioration of glass, he said that many 
lenses of the first makes of new glass, or 
of fluorite, suffered a surface change 
which injured them. Glasses were now 
protected by cover lenses. | 

Mr. J. Shephard expressed strong pre- 
ference for instruments of British manu- 
facture over those of German make. 

Mr. J. Searle exhibited very simple 
photographic apparatus of his own con- 
struction. 

Mr. Joshua, in reply, said that the 


feature he particularly liked in his Conti- 
s 


A paper on ‘“‘Notes 


Mr. Joshua said he was 
vf the opinion that higher power dry 
lenses of more than 1-3 in. should not be 
used in photomicrography. Should greater 
magnification or resolution be required, re- 
course should be made to an immersion ; 
he admitted, however, the utility of dry 
1-6ths and 1-8ths for visual use in we, 
laboratory. The excellence and utility of 
the Planar type of lenses for low power 
work was reterred to, and a number of 
examples produced by their use was 


a revolving stage true enough to retain 
an ‘object in the centre of the field under 
two powers in succession without adjust- 
ment. He had achieved very good results 
with a chromatic objective. In colour 
photography hè used Lumière plates with 
a daylight screen, but for artificial light 
special working was necessary. He em- 
ployed a Nernst lamp without a screen. 

Mr. C. A. Lambert, in reply to a query, 
described how to prepare and mount 
leaves to show venation, as follows :—If 
hard or stiff, bind the leaves between 
3 x 1 slips. Immerse in weak spirit (33 
per cent.) for an hour, or overnight. 
Follow by at least one hour in absolute 
alcohol ; then in xylol until quite trans- 
lucent (prolonged soaking does no harm). 
Mount ‘in xylol balsam or xylol dammar. 
This method is simple and effective. If 
mounted in ‘‘ Euparal,’’ the transfer may 
be direct from the absolute alcohol. 


NORTH MIDDLESEX WIRELESS 
l CLUB. 
The fourth annual general meeting of the 
Club was held at Shaftesbury Hall, Bowes 


Park, on Wednesday, March 22, Mr. A. G. 


Arthur being in the chair. The minutes 
having been read and passed, the chair- 
man called -on the hon. secretary to read 
his report for the year. Mr. Savage said 
that the Club had made good progress 
during the year under review as regards 
its position as a club. Meetings had been 
well attended, and it had been the com- 
mittee’s endeavour to provide an attrac- 
tive programme at each meeting. 

The hon. treasurer’s report showed a 
balance in hand of £7 16s. 4d. This 
amount, although not large, was sufficient 
to meet any expenses which were likely to 
arise in the near future. At the same 
time, there were a number of subscriptions 
due for renewal, and when these were in, 
the position would be better still. The 
installation officer's report showed that 


the loan scheme was working well, and a 


number of valuable instruments had been 
added to the Club’s installation, the com- 
mittee having felt that this course was the 
one most calculated to serve best the in- 
terests of members, rather than to keep 
a large reserve of cash in hand. 

The librarian reported that the library 
books were in great demand, particularly 
the most up-to-date ones. 

All the foregoing reports were adopted. 

A vote of thanks was moved to the re- 
tiring officers by Mr. A. J. Dixon, and 
seconded by Mr. Symons, who spoke in a 
very appreciative manner of the work 
done by them during the year. Mr. 
Savage spoke a few words thanking Mr. 
Symons on behalf of the officers and com- 
mittce, and said how grateful he was for 
the help given by Mr. Arthur. The fol- 
lowing were then elected as officers for 
the year: President, A. G. Arthur; vice- 
presidents, Wm. Le Queux and C. Mid- 
worth, A.M.I.E.E. ; chairman, G. Evans; 
hon. secretary, E. M. Savage; hon. trea- 
surer, W. A. Saville; hon. installation 
officer, A. J. Dixon; hon. librarian, H. A. 
Beers; committee, Messrs. Gartland, 
Green, Holton, Symons, and Wardham. 

On April 5 a lecture will be given by 
Mr. D. J. Stone on “Electrice Clocks,” 
and on April 19 a lecture by Mr. R. Max- 
well Savage, B.A.(Sc.), on ‘‘ Eleetro- 
Chemistry.”’ 
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An unusual meteor was observed at 
Stafford Place, Wick, on March 30, 1922, 
a few minutes after ten p.m., by Mr. 
Peter Sinclair. The sky was completely 
overcast, and nothing could be seen oi 
the stars save one or two dim spots of 
light through the clouds. The meteor 
appeared in the north and passed across 
the sky 'to the south. Its head was a 
‘brilliant blue, and it left a trail of 
sparks. The effect on the clonds was 
striking, something like lightning, and 
all beneath the path of the rocket-like 
visitant glowed with a copper-coloured 
sort of aurora in tery rapid vibration. 
In other words, as the meteor blazed along 
it cast ‘‘merry dancers” on the clouds 
below. 

Lecturing on “Kurth Movements’ at 
the Royal Institution on March 28, Pro- 
fessor J. W. Evans said the surface of 
the Earth is in a continual state of move- 
ment. Besides the passage of earthquake 
waves, the surface is continually being 
traversed by a succession of minor vibra- 
tions called microgeisms. These pass any 
given point at fairly regular intervals of 
between five and eight seconds, and have 
been recorded far inland in Russia and 
Germany. Mr. J. J. Shaw, of West 
Bromwich, has also obtained records of 
them in England. It is now fairly’ well 
established that these earth ripples are 
vibrations produced by the. arrival of 
Atlantic rollers on exposed coastlines 
several hundred miles away. Prof. Evans 
explained that earthquake waves travel 
not only on the Earth’s surface, but that 
they also dive and take. short cuts 
through it. Study of the velocities and 
behaviour of earthquake waves has led to 
the conclusion that the Earth is built 
round a hard central core 4,000 miles in 
diameter composed of a heavy material, 
probably iron-and nickel. The lecturer 
showed pictures of modern seismographs, 
and mentioned - that these have noy 


reached such a state of refinement that 


one of Mr. J. J. Shaw's instruments gives 
a scale deflection of one centimetre for 
an elevation of the Earth’s crust of one 
inch taking place 8,000 miles away. 

_ The Minister of Agriculture’s dispensa- 
tion to the farmers from the observance 
of “Summer Time’’ reads like a little 
joke! He has informed them that “ thev 
are not bound by it.” That is obvious, as 
anybody who is his own master is 
at liberty to rise, go to bed, and eat by 
Greenwich time should it sa please him; 
but mo one who has to do work that brings 
him into contact with the rest of the world 
can afford to go his own way in such 
matters. Many of us besides the farmer 
cannot, and are therefore compelled to do 
the best we can with an arrangement 
which confers a doubtful boon on the rest 
of the community, although it is a nuis- 
ance to us. | 


After fourteen vears of almost unbroken 
silence, Dr. Frederick A. Cook has 
announced that he will seek official and 
public recognition as the real discoverer of 
the North Pole. The recent finding of his 
missing field notes and instruments in the 
Arctic, says the ‘‘New York World.” 
seems to strengthen his claim, and he ex- 
pects before long that the matter will be 
brought to the attention of- Congress. 
which he hopes will-formally credit him 
with the discovery by voting him a medal. 


A loud-speaking wireless telephone in- 
stallation has been completed at Lausanne 
which>will be in communication with the 
hiffel “Tower telephone each day between 
five and six in the evening. It will be 
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London, Berlin, and even America. 
_.Mr. R. Sargeant, senior. forecaster at 


the Meteorological Office, retired on March 


-28 after more than half a century of con- 
:ing the staff in November, 1871, Mr. Sar- 
geant proceeded at once to the Forecast 
Division, and was engaged in the issue of 
storm-warnings to coastguard stations 
some years before weather forecasts were 
first regularly circulated to the Press. 
' The last of the many thousands of pro- 
phecies for which Mr. Sargeant has been 
responsible was made on March 28, and 
Im, conversation he said that his final 
piece of work was to predict @ spell of 
fair weather for the place to -which he is 
going for a holiday. A. presentation: is 
being made to him by the staff of the 
Meteorological Office. aon 


Major Orde Lees, the parachute expért 
and Antarctic explorer, and Mr.. H. Crisp, 
' both of the British Air Mission in Japan, 


are the first climbers ever to reach: the 


summit of Mount Fuji in midwinter. 
Mount Fuji is 12,365 ft. high. The last 
4,000 ft. below the summit consisted of 
solid ice. -This portion of the climb occu- 
pied nine hours. The summit was reached 


at 7 p.m. on February 12. The whole of 


_the desoent was made in a dense fog 
‘during the night. A violent storm raged 
all through the first night. 
‘rests the climb and descent occupied 
exactly, 48 hours. The cold at the top of 
the mountain at night was not severe. In 
spite-of going without food for twelve 
hours they arrived in splendid condition 
at their starting-place, Gotemba. Major 
Lees was a member -of the Shackleton 
Expedition. of 1914-15, in charge of motor- 
sladges, and has made 81 parachute 
descents from aeroplanes with a view to 
perfecting aerial life-saving. 


Kngineer-Commander Edgar C. Smith 
‘gave a lecture on March 31 on “‘ The Cen- 
tenary of Naval Engineering,” at the In- 
stitute of Marine Engineers, Minories. It 
4s just 100 years ago since the first steam 
vessel, the ‘“‘ Comet,” constructed in a 

. Royal Dockyard, was launched. The lec- 
turer dealt with paddle despatch vessels, 
mail packets, tugs, and sloops added to 
the Navy during 1820 and up to 1850. The 
first ship to steam round the world, he 
said, was. the ‘‘ Driver,” and she took five 
years to do it. One of the early paddle- 

' wheel ships was accompanied on her voy- 

, age by a sailing ship, and when there was 

_ + but little wind the paddle-steamer towed 

its companion, while, when there was a 

‘strong wind, the sailing ship towed the 

paddle-steamer in order to save the coal of 

the latter. | 


‘Mr. James Paxman, founder of the woll- 
known Colchester engineering firm, died 
at Bournemouth last Wednesday week, 
aged 90. 

A ballot for the election of members 
‘and. student-members of the Institute of 
Metals will be held at noon on Wednes- 
day, April 19, in connection witn the 
twelith annual May lecture. This lecture 
“Is to be delivered on Wednesday, May 3, 
by Professor Sir Ernest Rutherford, 
F.R.S., of Cambridge University, on 
“The Relation of the Elements.” Mem- 
bership application forms and cards of 
‘Invitation to the lecture may be obtained 
on application to Mr. G. Shaw Scott, 
M.Sc., the Secretary of the Institute of 
Metals, 36, Victoria Street. London, 
$.W.1. The subscriptions of persons 


elected on April 19 will cover member-} 


ship to June 30, 1923. l 
Sir James Walker delivered his presi 


dential address to the members of the 


tinuous service in that department. Join- 
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able to record communications from 


Chemical Society at the annual meeting at 


Burlington House on March 30, taking as 


this subject “ The Réle of the Physicist in 


the Development of Chemical Theory.” Sir 
James said the chemists were under great 
obligations to the physicist for the deve- 
lopment of science on its theoretical side. 
The physicist was the scientific ‘ conquis- 
tador” of to-day. He had crossed the 
inter-atomic ocean and explored the archi- 
pelago of the electron and was at last in- 
vading the tiny continent of the nucleus. 
Sir William ‘Tilden, moving a vote of 
thanks to the President, recalled the fact 
that in the early sixties of last century in 
that hall he heard Dr. Alexander Wil- 
liamson try to persuade the Chemical 
Society that there’-were such things as 
atoms, and many notable chemists among 
the audience had been disposed to jeer. 


The Worshipfal Company of Apothe- 
caries have just sold their ancient shop to 
a London firm of chemists. It has been 
catried on by this City company since 
early in the seventeenth century. Almost 
next door, in Water Lane, was the Black- 
friars Theatre, where Shakespeare and 
Burbage played. The prescriptions, for- 
mule, and special preparations—many of 


them centuries old—are taken over by the 


new owners. The little factory has not 
changed hands yet. The Company is one 
of three bodies entitled to grant a medical 
degree. In the early eighteenth century 
there was a fierce quarrel between the phy- 
sicians and the apothecaries over this, and 
Dr. Garth in his dispensary spoke rudely 
of the Apothecaries’ Hall as the place 
‘‘where tyros take the freedom out to 
kill.’” 


A lecture under the auspices of the 
Royal Scottish Geographical Society was 
given last week in the Synod Hall, Edin- 
burgh, by Mr. Robert R. Walls, M.A., 
B.Sc., who spoke on the subject of Portu- 
guese Nvasaland, showing the geological 
formation of the country, the bush coun- 
try, the native villages, and liouses, and 
the terrible havoc wrought by cyclones. It 
was a most accessible country, the lecturer 
said, but very little known. The rainy 
season was very short, extending from 
January to March, with the result that 
for the last six months of the year the 
country was dry and starving. In conse- 
quence the population was small, and the 
natives were of a very poor type. The 
great drawback to the coast was that it 
was subject to terrific cyclones. 
occurred with the most amazing regu- 
larity, and everwthing existing was wiped 
aut. 

The report of the Edison-Swan Electric 
Company for the year ended June 30, 1921, 
discloses a net loss of £456,599, due to 
trade depression, the fall in values of raw 
materials and manufactured goods, aggra- 
vated by strikes, and the result that works 
could only be operated on a limited scale. 
The meeting is to be held on 11th inst. 


Trials are being made by the London 
and North-Western Railway of a turbo- 
electric locomotive constructed by Messrs. 
Armstrong, Whitworth and Co., at New- 
castle-on-Tyne, for the Ramsay Con- 


densing Locomotive Company. The engine 


has a length overall of 69 ft. 7 in., and 
weighs 1303 tons, including coal and 
water. The front part contains the boiler 
(which generates steam at 200 1b. pressure 
and 300 deg. F. superheat), the main 
three-phase turbo-alternator, and the 
auxiliary exciting turbo-generator. The 
current is taken to four 275-h.p. electric 
motors, two of which drive the wheels of 
the front part, and two those of the back 
part or tender. In both cases there ‘are 


They 


six coupled wheels. The exhaust steam is - 
conducted to the tender, where it is con- 
densed in a condenser of special con- 
struction. The hot condensed water re- 
turns to the hot well and thence to the 
boiler. The object sought by the de- 
signer, Mr. D. M. Ramsay, is economy of 
coal and water. 


Under the auspices of the Birmingham 
Jewellers’ and Silversmiths’ Association, 
Mr. Ernest A. Smith lectured in the Vit- 
torla Street School, Birmingham, on P 
March 30, on “Gold—from Mine to © 
Manufacturer.” Although very, widely dis- 
tributed in nature, the world’s gold sup- 
ply, he said, is derived from comparatively 
few countries, and under normal condi- 
tions about 60 per cent. of the world’s 
total output is produced within the 
British Empire. The bulk of the metal is 
extracted by the cyanide process, which 
has made such rapid strides during the . 
past twenty-five years, especially in South 
Africa. In this process the finely-crushed 
ore is treated with dilute cyanide solution, 
from which the gold is subsequently ex- 
tracted by precipitation by metallic zinc. 
Owing to the softness of pure gold it is 
always alloyed with other metals for in- 
dustrial purposes, the chief alloying 
metals being silver, copper, and zinc.. In 
recent years cadmium has been added to - 
certain alloys where low melting point is 


desirable, and palladium or nickel for the 
‘production of ‘‘ white golds,’’ both the 


latter metals having a bleaching effect on 
the yellow colours of gold. Melting is — 
usually effected in coke-fired furnaces, but 
gas furnaces are in use in some cases. 
The lecturer emphasised the advantage of 
electrically-heated furnaces for melting 
gold and its alloys, and predicted. deve- 
lopments in this direction as soon as the 
cost of electrical power was brought within 
a mare economic: range. Reference was 
made to the results of modern research 
which has shown that metals are aggre- 
gates of minute crystals, this section of 
the lecture being illustrated by an m- 
teresting series of examples of the crystal- 
line structure of gold and its alloys. The 
minting of gold and its mechanical 
and heat-treatment during manufacture 
were also dealt with, special reference 
being made to the extreme brittleness pro- l 
duced by the presence of as little as one- 
tenth of 1 per cent. of dead as an 1m- 
purity. . : 
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Ahoys.—According to an appiication for 
British patent, not yet accepted by the Gold- 
schmidt Akt.-Ges., ‘I., 18, Salkenbergsweg, 
Essen, Germany, bearing-metal alloys of hig. 
lead content containing antimony, tin, copper, 
and either nickel or cobalt, with or without 
a small amount. of arsenic or phosphorus, are 
improved by the further addition of small 
quantities of metals of the iron, manganese. 
and -ehromiym groups.. An example contains 
70 per cent. of lead, 20 per cent. of antimony. 

5 per cent of tin, 2 per cent. of nickel. 1 per 
cent. of copper, 0.7 of iron, 0.5 per cent. of 
manganese, 0.5 per cent. of phosphorus, and 

0.5 per cent of arsenic. 


Liquid Fuel.—--Messrs. C. C. D. Steele. 45a, 
Wotton Road, Cricklewood, and H. B. Clifton. 
18, Brondesbury Road, London, have patented 
a fue] suitable for internal-combustion engine: 
prepared by mixing 114 fl. oz. of a petroleum | 
distillate such as kerosene, 80 grains of cam- 
phor, and 160 grains of naphthalene, filtering 
the mixture through charcoal, bone-black, or 
the like. and then adding 353 fl. oz. of 
‘benzene, 8 fl. oz. of m‘neral naphtha. and 24 
fl. oz. of wood spirit: 10 minims of 0.887 
ammonia. 20 minims of turpentine, and 5 
minims of ether may also be added. 89- _ 
grains ofs sulphur may be mixed with the i 
kerosene. _etey before filtration. The pro- 
portions may be Varied. 
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LETTERS TO THE EDITOR. 


ie 
THE SOLAR ECLIPSE OF 


time of last contact. 
both times. 
2-in. refractor. 
glass). At greatest phase there were 


eve. 


when a sleet shower came on. 


(if this was possible). 


found much in it to interest me. 
| | William E. Fraser. 
29, Sedlescombe Road South, 
St. Leonards-on-Sea, March 28, 


(142. ]—In spite of a morning of clouds and 


showers of snow, the weather improved to 
such an extent: as to allow the eclipse to be 
followed from the start until eight minmtes 
from the end in a cloudless sky. Just before. 
tlhe finish, however, clouds came up again 
The 
eclipse could not well have been seem nnder 
‘better conditions or more ‘unexpected con- 


and rain and sleet begam to fall. 


sidering the state of the weather, which 
gave little hope of success. 


The instrument used for observation was 
attachable 


a 6-in refractor having aw 


camera fitted to the eye end. 


Photographs of the eclipse were taken by 


this means at intervals of five minutes, and 


the focussing screen allowed the phenomena 


to be viewed under most pleasing conditions. 


A point of interest was the slow motion of 


the Moon in traversing the Sumn’s disc, it 
being very difficult to detect the change of 
phase except over a fairly long period. 
comparison of the negatives taken at inter- 
vals of five minutes this change is found to 
be very slight. M. L. Larman. 
Oak House, Wimbarne Road, 
Southend-on-Sea, March 30. 


SOLAR ECLIPSE — DAYLIGHT 
METEORS. 

[143. |— The most interesting point about the 

Solar Eclipse as I saw it was that the clouds 

which frequently intervened were at times 


sufficiently transparent to enable the phenome-' 


non to be watched with the unaided eye. 
At Ammanford, Carmarthenshire, two day- 


light meteors have been seen by a number of 


people, including the Rev. D. Tegfan Davies, 
F.R.A.S., to whom I am indebted for a rule 
. on the subject. 

The first of these, that of February 7, has, 
I think. been already mentioned in ** Onrs.” 
It seemed so bright and near that Amman- 
ford peaple were startled and could not shake 
off the impression that it had fallen in their 
neighbourhood. The meteor was accompanied 
by a “swishing `” noise, according to one ob- 

. server, and left a luminous trail for from 60 
to 80 seconds. 

The other meteor was on March 25, at 11.17 
a.m.. travelling rapidly from N. to N.E. It 
was fainter and redder than the first ‘one. 
Both meteors were seen in full sunshine. Mr. 
Davies is to be congratulated, on his experi- 
ence. It falls to the lot of very few observers 
to see a couple of daylight meteors within a 
few weeks of one another, and most, indeed, 
have never seen one at all. Arthur Mee. 

Llanishen, Cardiff. 


THE SUN—MARCH, 1922—SCIENCE UP 
TO DATE. 

[144.|—Owing to trees in the neighbour- 

hood. it is not easy for me to get. the Sun in 

the telescope when his South declination ex- 
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MARCH 28. 


[141.]—Perhaps a few notes on the Solar 
Eclipse as seen here may be of some interest. 
Unfortunately, heavy clouds obscured the Sun 
both at the time of first contact and at the 
Rain. was falling at 
The eclipse was first seen ın a 
break in the clouds at 1.23 (G.M.T.) with a 
Two minutes later it was 
seen with the naked eye (shielded by smoked 
no 
clouds in the immediate vicinity of the Sun, 
and the “bite” in his disc was well seen 
both with the telescope and with the naked 
During the whole time of eclipse the 

sky was more or less cloudy, but the Sun 
was not finally obscured until about 3 p.m., 
By the time 
this was over last contact had taken place. 
I believe Venus was not far from the Sun., 
I shall be interested to know if any corre- 
spondents saw the planet during the eclipse 
I have been a reader 
of the ‘‘ E.M.” for about two years, and have 


On: 


ceeds five degrees; so that until March has. 
somewhat advanced I see but little of him 
during the winter half of the year. It, therefore, 
came as a greater surprise to find our luminary 
in such a disturbed condition on the morn- 
ing of March 9, and this was intensified “next 
morning by the marked development which 
had taken place in connection with the north- 
Great changes were also 
I notice the 
Evening Standard had something to say 
” spot or group, but 
“ Ours,’ generally, seem to have paid but 
. However, as I |, I 


eastern quadrant: 
apparent to the north-west. 


about * a naked eye 


smail attention to the matter. 


have been somewhat’ pressed for time, I may 


have overlooked remarks. 


The month of March in 1922 possessed a 
very striking feature here—it became sys- 
tematically colder as it progressed through- | 
Divided into five sections, the first four | 
of seven days each, and the last of three, the f 

: 47.50°, 43.25°, 40,70°, 
making the mean of the 
that of February having 
been 41.49°. The slump in temperature since 
On the 
evening of the 20th, as an icy blast swept in 


out, 
mean temeratures r 
59.309, and 57.089; 
full month 41.57°; 

the beginning of spring is curious. 


at the door of the premises where this is writ 


ten, I observed to a gentleman who ap- 
proached with his head well set into his 
of winter, 
sir; some people might fancy it is the first.” 
Nevertheless, 
these experiences are refreshing. I turned up 
old records the other day and found that the 
first week of spring in 1872—fifty years ago— 
About then was born 
that little ditty, beautiful in rhyme, and not 


shoulders, .“‘‘This is the last da 


** By Gawd, yes,” agreed he. 


was all but identical. 


too terrible in grammar :— 
“The first bird of spring 
Attempted to sing; 
But e’er he had sounded a note, 
He fell from a limb; 
A dead bird was him (sic). 


For the music had froze in his throat.” 

I registered thirteen radiation frosts last 
month, and seven in the screen. Actually the 
lowest temperature read off—25.5°, occurred 
on the morning of day 26—a fitting start for 
The coldest day was the 
22nd, with a mean temperature of 35.5°. The 
highest reading in the screen, 55°, came along 
on day 3, which also proved the warmest with 
At the beginning of 
March the temperature of the garden soil, 
28 inches below surface, was 44.6°; it rose to 
46° by the 11th, and fell 4° between then and 


summer time.” 


mean temperature 52°. 


the end of the month. 


I registered 100 hours of bright sunshine in 
the month :—1-10th of the total on day 23. 


Days 10, 11, and 12 were also very good. 


Rain or snow fell on 17 days (snow certainly 
on four, three of which belonged to spring), 
and the catchment for the month is 1.82 in. 
This is slightly below my West Hampstead 
and Willesden average, 2.13 ins. ; and makes 
egual 
So that I am now nearly three- 
ood, and some 
three months in advance of last year's frac- 


the fall for the first three months of 1922 
to 6.8 ins. 
quarters of an inch to the 


tional allowance. 
How remarkably well 
newspaper scribes are! 


“educated ” 


metres of melted snow.” Really! The equi- 


valent of one-third of an inch`of rain in 13 
Now, perhaps, we may understand 
why the papers generally so strongly advo- 


hcurs ! 


cate “summer time.” William Godden. 
Richmond Avenue, Willesden, 
April 1, 1922. 


CHANGES IN THE MOON. 


[145.]—I was very much interested in read- 
ing Dr. Bernard Thomas's note (136) describ- 
ing an abnormally ‘bright spot on the Moon’s 
Mimb as seen by him, because he confirms very 
fully an observation of probably the same 
object made bv me on February 23, 1920, the 
Moon’s age being 3 days 20 hours. This ob- 
ject is on the limb close to the Moon’s south 
pole, and on the occasion I refer to was by 
far the most brilliant spot on the Moon, and is, 
I think, the slope of a large mountain and 


}of kebration. ! 
a look-out for it when the Moon’s age is be- 


the 
The Erening Stan- 
dard, dated April 1, assures us, on page 6, 
that a snowfall tranging between six o'clock 
last evening and seven o'clock this morning, 
in the Ross-op-Wye district, ‘twas so heavy 
that the rain-gauges registered eight. mili- 


possibly, as suggested, snow-covered. It cer- 


:tainly gives that impression. The lower park 
'of the slope showed some tinge of red, prob. 
‘ably an atmospheric effect. {t was seen on 


‘the two succeeding nights, but was not so 


conspicuous. To find its position, draw a 
line to the limb through the centre of Stofler, 


;Licetus and Lilius. 1 have looked for this 
‘object since, but without success. 


Its viesi- 
bility probably depends on a suitable state 
ee Y ane observers should. keep. 


tween 3$ and 5; days. Like Dr. B. Thomas, 
saw the southern cusp extended for some 
‘distance and consisting of a string of ‘brilliant 


‘star-like points, evidently the tops of moun- 


tains in the Liebnitz range. _ | 
W: Goodacre. 


THE WEATHER. 

[146.j—A few remarks upon this severe 
weather on April 1 may not be out of place. 
Everyone knows that after the winter solstive 
the Sun rises hgher each day, and therefore 
shines longer upon our morthern hemisphere. 
The accumulated heat, however, does not 
attain its maximum at summer solstice on 
June 21. That date has bee. calculated, and 
found to be some six weeks later. Therefore, 
true mid-summer ‘happens about the end of 
July, as everybody can feel. Consequently, 
true summer may be said to ‘begin on the 
solstice on June 21, and so on for tho other 
seasons.. Autumn ‘begins September 21, mid- 
autumn, end of October. Winter 8 
December 21; mid-winter, end of Janmary. 


‘Spring begins March 21; mid-spring, end of 


April. If people kept these dates in mind 
they would not be so ready call our weather 
by the bad names one hears. But last year 
something, which no one understands, re- 
tarded the seasons, so that the 1921 summer 
was prolonged into the autumn, and the 
autumn similarly prolonged into the winter, 
as everyone will remember. ‘Therefore it did 
not require a very great brainwave to predict 
that this winter would be intruded into this 
spring. The result is decidedly unplegsant, 
but no doybt it will do much good and bring 
us a fruitful year. Edward M. Nelson.. 


LIME IN AGRICULTURE. 


[147.]—In reply to letter 139 on page 123, 
the French word ‘‘platre’’ (translated br - 
‘“‘ plaster” in Farbre’s book) refers to 
gypsum, a mineral which is very widely 
distributed, and is found in stratified rock in 
many’ geological horizons. In the British 
Isles gypsum is found most frequently in the 
Keuper (Triassic) strata, and is mined chiefly 
in Cumberland, Nottinghamshire, and Staf- 
fordshire, but Permian deposits are worked 
in Westmorland and Yorkshire, and Jurassic 
strata are worked in Sussex. | 

Gypsum is the mineral name for caleiam 
sulphate (sulphate of lime), and although it 
is not much used in this country it is exten- 
sively employed in many parts of Europe 
and America, partly as a piant food, supply- 


sing both lime and sulphuric acid, and it is 


also useful in fixing ammonia in the. soil. 
and by assisting in the solution of plant 
foods. | 

A suitable quambity of calcium sulphate is 
ardinariy supplied to arable land in the 
form of superphosphate which usually con- 
tains 50 per cent. of calcium sulphate. 

Plaster of paris is prepared by heating 
gypsum, and differs from it by setting to a 
hard mass when mixed with water. Conse- 
quently plaster of paris is not suitable for 
agricultural purposes, although it is some- 


times used in mistake for gypsum: 


Lime is more efficacious in many respects 
where it can be used, but gypsum may be 
employed for other purposes where lime, om 
account of its caustic propenties, would be 
unsuitable. In the Bmtish Isles lime as 
generally preferred to gypsum, but nejther 
lime nor gypsum are used as extensively in 
this country as they are in France. 


eo 
The reason French agricuituriste- mir 


'| plaster with manure is that the piaster tends 


to “fix” the ammonia in the manure aad 
to_prevent-it from being lost by evaporation. 
Glossop Road, Sheffield. A, B. Searle.. 
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[148.]—Perhaps C. Robinson, M.A., may be 
interested in my experience of lime on a clay 
soil] last vear. l bought 1 ewt. of lime 

of a firm which advertises frequently, for 9s. 
Most of this was dusted imto ‘the furrows 
when I planted potatoes, peas, etc., last year, 
and I found l got a good, clean crop, free 
‘from insect pests in spite of the exceptional 
drought. Iam repeating the process this year 
on other parts of my garden. 

E. Sloper Toomer. 

Ferndale, Station Road, Staplehurst. 

SEMP TRAILER IMPROVED. (| 

[149}]—I wish. to draw attention to a great 


improvement in the way of supporting the 


trailer in the Semp escapement. Owing to 
its action, the wear is great, and it is neces- 
sary to have some method of adjusting this. 
The trailer A is made up. of two pieces of 
fine needle soldered together; at the lowest 
part a piece of, clock spring shown at B is 
also soldered on; the total weight of this 
trailer is under 24 grains; for the -heavier 
the trailer the more the battery power is 
used, and vice versa. : When put in its place, 
D is unscrewed, the spring E forces up the 
two side pieces G and grips the cross-piece 
H, so that it remains in whatever position it 
is placed ; then screw D,down, and the trailer 


4 


will swing easily without any unnecessary 


play, and it will be found the time is 
engthened between the contacts. Adjust- 
ment for wear is easily and quickly done. 
With this important addition, I think 


the Semp escapement is unsurpassed. It will 


give me much 
one interested. 

A—Trailer, side view. 

B--Trailer, front view. 

C—A terminal, a rod from back of pen- 
dulum passes through hole and'is fixed by 
acrew at. top. 

D—Adjusting screw. 
E--Piece of clock: spring. 
F—Arrow pointing to two triangular open- 


pleasure to show it to any- 


, 


ings engaging with crosspiece H of A and 


opposed by two adjustable sides G. _ 
F. W. Cory. 
“ Grenville,” Lovell Road, Leeds. 


REPLIES TO QUERIES. 


(125.- MITES ON WILD HAZEL.—Mr. 
Thrussell is mistaken in thinking that the 
Board of Agriculture’s leaflet on the subject of 
the blackcurrant mite does not give any other 
host: for this mite than the blackcurrant. 
Possibly the original leaflet did not do so. It 
was first published in April, 1894, but was re- 
written in February, 1917, and this later edition 
mentions, in additton to the blackcurrant, red 
and white currants and the gooseberry as being 
attacked by this mite, I have read somewhere 
that the hazel ‘and also, birch are sometimes 
attacked. but I cannot at present recolléct in 
what publication it was that I read this. I have 
no doubt about having read it, ‘however, and 
before I saw Mr. Thrussell’s query I had been 
examining hazel and birch trees near my garden 
to find whether any of them were infected, as I 
have been taking a good deal of trouble to 


eliminate the pest from my blackcurrants., and 


knew that this would be impossible if other 
trees or bushes in the vicinity were acting as 
hosts; I have been unable to find any trace 
of the mite on hazel, birch, gooseberries, or red 
or white currants. If Mr. Thrussell would 


be so kind as to send me, for examination under |. 


the microscope, one or two hazel twigs with 


infected buds on them I should be much. 


obliged to him. T. E. Lander: 
Auchtyfardle, Lesmahagow, Lanarkshire. 


'136.—WHAT IS SMELL?—It has beon 


generally accepted that small particles of the 
odoriferous substance floating about in the at- 
mosphere, coming into contact with the mucous 


membrane of the nose and upper portion of the 


t 
l 


are steum-operated, a Scotch 


throat, act upon the sensatory organs, producing 


the sensation of smell, but there is considerable 


doubt as to whether this is what. exactly hap- 
pens. The strong probability is that these 
organs are affected much in the same way as 
those which are acted upon by light and pro- 
duce the sensation of vision. 
sensation of smell, similar to the sensation of 
light, is defined between ‘certain limits: for in- 
stance, the 


doubt that the sensation of smell‘ is similarly 
imited, and certain insects, particularly bees, 
are able to smell odours from flowers where we 
are incapable of realising any sense of odour. 
Following this theory up, smell is- due to the 
action upon the sensatory ‘organs: of. vibratory 
aves most probably setup by chemical. in- 
uence in the atmosphere. 
vaporisation of essential oil from flowers is 
accompanied by electrical disturbances, which 
result in the formation of ozone. This ‘active 
form of oxygen attacks the organic essential 
oil, destroying it, and at the same time setting 
uP vibratory motion, which, upon reaching the 
olfactory nerves, produces the sense of smell. 
W. F. Charles. 


[129.]--DOG HABITS.—Dogs were originally 
gregarious like wolves; habitat, northern lati- 
‘nudes mainly. Their noses are very keen. Scent 
is frequently deposited because cold spoils scent 
Its use is to keep the tribe together, All animals 


_have scent organs, some in skin, others in 


genitals or near them, opening externally; in 
the dog internally. A dog on the usual in- 
vestigation knows whether the newcomer is of 
its own tribe. its sex, and other information, 


| also most likely whether it has been seen or 


smelt before. Information as to anatomy of the 
genitals of dogs, seals, whales, etc., can be seen 
in Mus. Coll. Surgeons. Why does a dog bark? 
Because its relative a seal does, and for the 
same reason a dog wags its tail. The strong 


‘caudal muscles at the root of a dog’s tail are 


remains of similar ones in a seal’s propeller. 
Compared with animals man is almost devoid of 
scent as a sense, and a laboratory has no instru- 
ment that will measure scent, be the brassware 


never so shiny. 
Lewishgm. Henry T. Davis. 


139.1—DOG HABITS.—I agree with “Con.” 
The dog is a very filthy beast and very dan- 
gerous to children and’ persons whose face it 
lieks. Certain worms known as entozoa, filthy 
and revolting and dangerous to start with, 


‘change much for the worse in passing through 


dogs. The eggs from such worms, ete., often 
linger on the hind parts of dogs, and so obvi- 
ously quite easily get on to dogs’ lips and 
tongues, and eo when the pet dog licks a person 
the disgusting parasitic worms get into the 
human being, and often with more dangerous 
results. I never touch a dog without washing 
my hands afterwards, ‘and before touching food. 
About two years ago I read the report of an 
inquest on a man who ate his dinner while 
playing with his dog, and died a few days after. 
The doctor’s evidence was that the man was 
full of worms from the dog. and that was the 
cause of the death. Read a good book on 


entozoa, and refer to fiuke. trichinosis, atc. I 


can believe that dogs may be useful, bùt their 
good points are not unmitigated, and I try to 
be, , Sensible. 


[144.}--STEAM TO- AMERICA.—In my 
reply of last week an error has crept in by 
the omission of the decimal point in the oil 
consumplion of Diesel engines. This should 


have read ‘5 Ib.. not 5 lb.. per H.P. A fow 


days ago a large partv of members of the 
Institution of Automobile Engineers were 
enabled by the courtesy of the Anglo-Ameri- 
can Oil Co. to inspect a J0.000-ton motor shin. 
the Narragansett, at Purfleet. This ship is 
fitted with two Vickers six-cylinder engines, 
solid injection type. the starting and re- 
versing being performed by compressed air. 
The winches and other auxiliary machinery 
type marine 
boiler, oil fired, being carried for this pur- 
pose. A Vickers-Petter oil-driven electric 


generating set is also carried, bat steam is 


relied upon for light, etc.. chiefly. This boat 
has now been in regular service for a con- 
siderable time, and the owners are very satis- 
fied with its: performance. 

David J. Smith. 


[145.]— GIBBS’ FUNCTION. — Willard 
Gibbs was an American profesor. His “ heat 
function at constant pressure” is a quantity 


(U + pr) which is definite for a substance 


in a given state. U is the internal energy 
of the substance, v its volume, and p the 
pressure, using consistent units, of course. 
For example. in a chemical action proceeding 


‘under atmospheric pressure, the heat produced 


ky the change of internal energy of the suh: 


eant 


Moreover, the- 


l human subject is unable to see: 
ultra-violet or ultra-red rays, and there is no. 


For instance, the- 


stances differs from the heat actually evolved,- 
by the equivalent of the work done in change 
of volume of the substances under the con-. 
stunt pressure. This work is usually insignifi- 
unless gas is cvolved, 
“ Aspirant” will find some reference to the 
fufiction in the Cambridge University Press 
pamphiet “The Laws of Thermodynamics,” 
by W. H. Macaulay; or in Planck’s ‘‘ Treatise 
(as applied to chemical 
'K. Q. 


on Thermodynamics ” 
and physical problems). 


[148.]) — SATURN. —-3-in. is about the 
smallest aperture that will show Cassini’s 
division in refractors.. Probably it would take- 
a 6-in. Gregorian to do it. These metal Gre- 
gorians arè hopeless duds for light-graep, and,,. 
as I have often said, their proper place is the 
scrap-heap. I would rather have a good. 
modern 2-in. o.g. than half a ton of Gregoriaa. 
metal. But the real difficulty about seeing. 
Cassini’s division is that a small telescope 
will not.show Ring A, and so, naturally, fails 
to show the division between this and B. Few 
observers of Saturn realise how faint.the outer 
ring is. With a 2-in. o.g. one sees the inner 
ring only, or. if the outer is seen at all, its 
real nature is not suspected. It is taken for 
an ill-defined border to Ring B. If the two 
rings were of nearly equal brightness. 
Cassini’s division would be easy to a 2-in., I. 
used a 2-in. for, many years, and it was only 
when I was promoted.to a 4-in. og. that 1 
recognised that I had never seen Ring <A. 
before, and that what appeared in the 2-in. 
to be the outer edge of the ring system was 
only the outer edge of Ring B...About X30 
is needed. to see the rings as rings. To ‘get 
any detail one wants at least double that. 
Wm. F. A. Ellison. 


[149.] — FURNACE 
rather difficult to see how a furnace 18 in. 
by 12 in. of ‘the depth you etate could be 
usefully operated, one 15 in. square by 
approximately 30 in. high being needed. for 
90 tb. brass or 40 lb. 
depth below the firebars being 30 in. A. 
chimney having an area of one-sixth of the 


firebar area would be needed,: and as the- 


effective firebar area would be 225 in., the 


area of the chimney would havo to be 374 in.,. 


or a square of 6.1 in. As, however, there is. 
friction to be allowed for, a chimney from 
7T} to 8 in. clear should be provided ‘for a 
single furnace, but as there are various metals 


to be dealt with. there should be an effective | 


damper to regulate draught. As to height. 
all depends on situation, but as a goneral 
proposition ,from 30 ft. to 35 ft. would te 
necessary us a minimum, and, even at that, 
steel melting would be a fairly long job. !n 
regard to fuel, gas coke would answer for 
brass and gunmetal, but for iron and steel a 
really good, hard foundry coke would be. 
necessary. 
furnace, however, it is more profitable to use 
hard furnace coke for alt melting, for, 
although this costs more per ton than gas- 
coke, there is a smaller weight used to pro- 
duce any particular melting result. ‘Gas coke is 
not dense enongh for high temperature melting: 
besides being too dirty—high in ash—tho fires 
going “dead” too soon to melt iron or steel 
effectively—and, in addition, gas coke, owing 
to its structure. burns away too quickly. In 
good melting you, can get brass down in. 
about half an hour, but cast-iron will take 


‘two hours, and steel! somewhat longer, it being 


necessary to maintain the full heat of the fue} 
for the whole period. Walter J. May. 


[150.]--ACETYLENE GAS IN MOTOR 
ENGINES.—-Possible, but very risky. The 


objection is that the explosion of acetylene js. 


much too violent, and may burst the cylinder. 
During the war, when petrol was almost un- 
obtainable, some motor cyclists tried running 
on acetylene, and found it quite workakle to- 
run a pipe from 
burettor, but some suffered for their rashness.. 
Wm. F. A. Ellison. 


\ 

[150..--ACETYLENE GAS IN MOTOR 
ENGINES.—It is possible .to run internal 
comtustion engines on acetylene, and, as a 
matter of fact, engines are sold designed to 
use this fuel. It. is a dangerous fuel to experi- 
ment with in ordinary engines owing to its 
low detonation point, and several experi- 
menters with this gas in ordinary gas-engines 
paid for their inexperience with their lives. 
It requires a large proportion of air for its 
proper combustion,: and if a correct mixture 
is admitted to the engine the danger is small. 
if any. The chief objection to its use now is 
its high cost compared with other fuels. One 
pound of-earbide gives about 5 cubic feet of 
gas. and thare \as) considerable mess and 
trouble “in its preparation, while if it is 


or absorbed.. | 


CHIMNEY. —It is 


steel crucitles, the- 


If the operator can govern his. 


a generator into the car-. 
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bought in cylinders compressed to about 10 
atmospheres the cost is greater, though al 
trouble of preparation is avoided and the 
-gas is, purer and cleaner. An engine of good 
design would use about 7 to 8 cubic feet per 
. H.P. per hour, or, say, 14 lb. of carbide per 
H.P.. so from this you can get the cost, as I 
am unaware of the price of carbide in’ quan- 


David J. Smith. 


f152.}--MAGNITUDE OF STAR.—I fancy 
‘the o.g. of the 8-in. transit circle at. Green- 
wich is a pretty old lens. It looks it, as it is 
badly scratched. Longer foral ratios were 
common with the older glasses. They are less 
necessary now .when the art of the modern 
glassmaker has considerably reduced the 
* irrationality” of crowns and flinis. If yoa 
consider that each magnitude is 2°5 times as 
bright as that just above it in the scale (e., 
a 13°5 mag. star is 2°5 times as bright as a 
14°5),.you can easily calculate the minimum 
visible mag. of any aperture if you know 
that of one. Thus, if the min. vis. of 8-in. 
is 13°5, it would take u lens of 24 times 
the area to show a 14.5 mag. 8 64, 
‘$4 x 2.5 = 160. 
o.g. of 12°65-in. aperture, if of equal 
transparency, will show 14°5 mag. 1 find that 
the 18-in. mirror here will reach to 15th 
mag. when in good form. A 12-in. o.g. would 
have a focal length normally of 14 or 15 ft. 
A reflector of that aperture would be 8 or 9 ft. 
focus, unless made shorter (and less efficient) 
for some special reason. The above-mentioned 
18-in. is 104 ft. focus. When 12-in. aperture 
is passed, mirrors are perforce made shorter, 
to save the great weight and expense of the 
long tubes. When you get up into two-figure 
apertures you very soon find that you must 
limit your ambitions in the matter of magnify- 
ing powers. An 18-in. or 20-in. o.g. or mirror 
will bear less, not more, power than one half 
‘the aperture. But then you can see vastly 
more with x100 on £n 18-in. than you could 
with x400 on a 5-in. or 6-in. My favourite 
-eyepiece with the 10-in. o.g. is x120, and 
with the 18-in. mirror x140. 

2% Wm, F. A. Ellison. 


[154.]}— CARBURETTOR. — Many things 
affect the mileage per gallon. Your present 
‘carburettor has probakly been tuned up for 
the heavier fuel. There ts. however, one pojnt, 
you forget—that the weight of two gallons 
of each spirit is not the same, and, other 
-things being equal, you ought to go further 
on a gallon of the heavier fuel, because the 
gallon .is also heavier: there is more fuel 
in it than in a gallon of the lighter spiri 
The size of jet, choke tube, etc., can only 
be found by actual trial: the lighter fuel 
would ordinarily require less air than the 
heavy per volume. David J. Smith. 


[155.+-MICRO - MAGNIFICATION.—The 
-sasiest and most accurate way of finding the 
magnifying power of a microscope is by mea- 
surement. Place an ordinary rule on the 
stage, focus it sharply, and note how many 
-sixteenths of an inch are contained in the 
diameter of the field of viev. This is the real 
.iameter. Then remove the rule. Place the 
microscope on a Lox or a book so that its eye- 
lens is ten inches above the table; see that 
the field is well lighted, and look at it with 
the right eye. 
white circle and the surface of the table will 
‘both be seen. Place a white card in contact 
with the top of the circle and another at the 
bottom. Measure the distance between the 
vande. This is usually about 5 or 54 in., and. 
is the apparent diameter of the field. Divide 
the apparent diameter by the real diameter. 
and the quotient will be the magnifying power 


of the microscope. 
Woolsey Blacklock, M.D. 


tity at present. 


Ipswich. A. 


i 

f157.}-FLEA LIFE HISTORY.—The fleas 
‘belong to the Diptera (two-winged flies) order 
of insects, but have lost their wings and de- 
veloped their legs. They pass through four 
stages—egg, larve, pupe, and perfect insect. 
‘The larve or grubs feed on organic refuse in 
stables or houses, and perfect cleanliness is the 
best remedy. They could not live in a box 
with linen and napthaline. Probably two or 
three broods a year, according to climate. The 
perfect insect has the power of annoying man 
and beast. Rex. 


[158.J—REALGAR.—Realgar is a native sul- 
phide of arsenic, and a dangerous poison. I 
cannot help thinking that a much better thing 
vould be found for mounting diatoms and bac- 
teria. Canada Balsam would be far preferable, 
and is not poisonous. Realgar is a red mineral, 
and would obscure the diatoms, but Canada 
“Balsam is transparent and clear. 

G. Ansell. 


F. 


T 1158.}- REALGAR.—This is one of the com- 


y lọọ = 12.65 nearly, so an 


— 
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Keep both eyes open. and the: 
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binations of arsenic with sulphur: Orpinent 
is another. Reaigar is not soluble—it is 
melted by heat, which does not injure the 
pure flint of the diatoms, but would destroy 
the bacteria, which are organic. ‘ 
Ipswich. A.. Woolsey Blacklock, M.D. 


[161.]—VOLTS AND AMPS.—Volts may be 
regarded as pressure in a water supply from an 
elevated cistern, and amps. as the gallons of 


water flowing. C =E is auite true, but the 


conditions of the experiment must be un- 
derstood if we wish tọ prove it. “All three—viz., 
E, R, and C, must þe measured simultaneously. 
A primary battery doing no work might give 
its maxinium volts, but if it gave a large 
current it could not maintain its full E.M.F. 
The magnetic compass mentioned would re- 
spond to the amps. only, but the amps. would 
be caused by the volts applied. The difference 
in the lamps referred to is that one has twice 
the length of filament of the other, and so 
twice the resistance. F. G. Ansell. 


[161.-+- VOLTS AND AMPS.—Electricity 
flows from a point of high ‘‘potential’’, or 
voltage to one of lower electrical pressure, the 
rate of flow or qurrent, measured in amps., being 
dependent on this voltage and varying inversely 
as the resistance of the conductor, just as heat 
flows from a body at high temperature to one 
of lower temperature, and more or less easily 
according to the temperature difference and 
material. In your case, applying C=E/R, we 
see that the internal resistance of your cell was 
0.2 ohms. The resistance of the ammeter is 60 
small as to be negligible. If you introduce a 
lamp of resistance 1 ohm into the circuit your 
total resistance becomes 1.2 ohms. The current 


which flows is 1/1.2=0.833 amps. If you apply 


a voltmeter to the terminals of the lamp it will 
read 0:835 x 1=0.833 volts. The remaining 0.167 
volts is required to drive the 0.833 amps. 


through the resistance of the battery itself. In 


the case of an accumulator, when the resistance 
is very small, this would be negligible for 
moderate currents: You may say that 
the voltmeter is much across the 
battery terminals as those of the resist- 
ance; why does it not read 0.167? So 
far as I have been able to discover, the 
E.M.F. of the battery is produged “ some- 


as 


where ” inside the cell, but we cannot connect 


the terminals of the voltmeter to the appropriate 
spots, even if we knew where they were. A 
really high resistance voltmeter does, "however, 
| give the E.M.F. of a cell very approximately, if 
applied when the cell is not delivering current 
| to any external circuit, as such a small current 
| lows that the voltage drop due to the internal 
resistance of the cell itself is, for all practical 
purposes, negligible. The deflection of the com- 
pass is a measure of the current (though not 
directly proportional to the angle) and (if the 
resistance of circuit ‘be not altered) of the volt- 
age, since current jis then proportional to 
voltage. The effect is enhanced by winding 
several turns' of wire round the compass. The 
candle-powers of lamps depend largely on the 
power in watts (volt X amps.) consumed ; about 
2 to 1 watt per candle-power. Thus, each of 
your lamps takes 2 watts. It is a matter of 
convenience which you use. The 2-volt one will 
probably have a thicker filament, and so be 
stronger mechanically, but thongh it requires 
less cells than the 4-volt lamp they will last only 
half the time. Sympailnzer. 


[161.}—VOLTS AND AMPS.—When “B” 
connects a voltmeter to the terminals of the 
cell, its reading indicates the E.M.F. which 
the cell can give—the E of the formula. This 
corresponds to the pressure measured by a 
stcam-gauge on a boiler. Suppose “ B” con- 
nects a lamp and an ammeter in series to the 
cell terminals; this circuit will contain the 
resistances of the lamp, the ammeter, the con- 
necting wires, the bad connections at dirty 
binding screws, and of the cell itself, and all 
these added together give the R of the 
formula. Then the ammeter will show the 
current C passing in this circuit. As a rule, 
with a primary cell,E is not constant, but 
begins to fall as soon as any current is taken 
from the cell; but a larre accumulator cell 
gives a fairly steady E.M.F., and its internal 
resistance is also small. so that if the volt- 
meter is left connected to its terminals, after 
the ammeter circuit is completed. the reading 
E will drop very little. If B” connects a 
wire directly to the cell, as he proposes, the 
resistance in circuit is only that of the cell 
itself. the wire, and bad contacts, and a large 
current will therefore flow, indicated by the 
compass. The difference in the lamps men- 
tioned is that the 4-volt one has a thinner fila- 
ment than the other, giving higher resistance. 
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QUERIES. 
T162. —RUSTLESŞS CAST-IRON FURNACE 


PANS.—I should be glad if a reader of * Ours” 
could inform me as to the process adopted in 


| rendering cast-iron furnace pan’ ‘* rustless,” 


This process is largely used in Keighley, York- 
shire, but I do not think it a secret or patented 
one. Can anyone describe the “ Bower Barf ” 
process in connection with the treatment of cast 
iron? Is this latter process rustless?—F. Smith. 


[163..—HARDSTOFT. OIL.—For what pur. 
pose is this used? Is it used for motors, or for 
ordinary atine and steam engines? I have 
not heard of it being offered on the market.— 
Busybody. 


[164.}—-ELECTROLITE.—Could any elec- 
trical or chemical correspondents tell me how 
to make an electrolite suitable for depositin 
mercury? The cell to be a closed glass bul 
similar in some respects to some types of elec- 


tric meters. Also, what current could I expect 


to be able to use without undue heating of the 
an and bursting of the glase container.— 
Stuck. ; 


[165.}—CLUTCH SLIPPING.—I am troubled 
with the clutch of De Dion car slipping. It is 
an internal clutch, and is expanded inside. the 
metal drum. The gripping surface is of red 
fibre, and it is carefully adjusted so that the 
engine can Just be started, but it slips badly on 
going up a steep hill. with the slowest gear at: 
work. It is inside the gear-box and works in 
grease. with the gears. At the present time 
amberoleum is the lubricant. I shall be grate- 
ful for any advice in the matter. It is an old 


type of car.—De Dion. 


[166.]—ANDROMEDA ` NEBULA.—My 


‘thanks to “ K. Q.” and Mr. F. Sargent for 


replies to my query re above. I had overlooked 
the real cause of the Moon’s preponderating 
effect in tide raising, though it does not affect.the 
question very much. From “ K. Q.’s”’ figures | 
make the density requisite for the nebula to 
have the same attractive force for the Earth 
or the Sun to be 9.45 x 10-9 (Sun = 1) instead 
of 3 x 10-8 as given by Professor Jacoby. 
Perhaps “ K. Q.” will correct me if I am wrong 
inthis, It would be interesting to know if a 
similar calculation had been worked out for the 
Orion Nebula. I think it will be a surprise to 
many that such a very tenuous body as the 
Andromeda Nebula and at such a vast distance. 
enormous though its bulk may be, can have the 
very great attraction for the Earth as given 
by “ K. Q.’’—viz. 1.5x10'° tons. I add a dis- 
tinguishing letter to my initials as I see there 
are two of us.—H. L. (W). 


[167.)—SCALES.—How-are the lines on ivory 
scales reblacked? I can do those upon thermo- 
meter stems with-printer’s ink. Are those on 
ivory dono in the same way ?—Scales. | 


[168.]—DYNAMO.—A friend of mine has an 
electric motor originally intended for driving 
a small fan), which he wishes to convert to a 
dynamo. Can this be done by a few simple 
changes in the wiring? If so, is it worth it. 
or would it have to be practically rebuilt?— 
Dynamotor. - 


[169.]|—-CLEANING WINDOWS.~—I should 
be much obliged if you could let me have a 
good recipe for cleaning windows. as I have 
started in the window cleaning business, and my 
orders are chiefly new hoyses, and, needless to 
say, the glass is very greasy with the putty ard 

aint, etc. At present I clean with a clean wet 
eather, then a dry leather, and polish off with 
a duster: but I find this takes time, and vers 
often there is a white deposit on the wir.dow 
which needs a deal of rubbing off.—J. N. Witks. 
47, Walsall Road, Willenhall, Staffs. 


[170.J|—CLEANING MERCURY.—Could 
any reader inform me how to clean some old 
mercury (purchased 20 years ago), so that it 
could be utilised for a permanent barometer? | 
have tried all the nsual textbook methods. 
straining’ through chamois, etc., and have even 
boiled the mercury when in the tube inch by 
inch from the closed end to the open end, but 
always: with one result—that the mercwy 
clings to the interior of the bore and leaves a 
dirty residue behind. Is it possible to use old 
mercury for such a purpose, or showd it be 
used fresh?—Tressler. : 


[171..—WASTE TINS.—I have it on good 
authority that a firm in Germany made a verv 
good thing of buying up old tins. detinning 
them, and selling the two metals separately to 
founders. They did this tbefore the war, and 
have resumed doing so now. Does any firm in 
England’ follow this!very sensible plan of eavine 
waste by-products, and if not, why not?—C. 
Robinson. 


- 
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ANSWERS TO CORRESPONDENTS, | S£2KER.—The idea is not néw. In. Bussia.dong since, |. 


1 - 
GOOD FRIDAY. 


In order to complete publication before Good 
Friday, and enable readers to get their copies at 
the usual time, our issue of next week will be 
published at 2 a.m. on the morning of Wednesday, 
April 12. z 

Tho latest time, therefore, for the receipt of ad- 
vertisements will be 1 p.m. on Monday, April 10. 


The following are the initials, ete., of letters to 
hand up to Tuesday, 3 p.m., April 4, and. un- 
ackhowledged elsewhere :— . 


ley—R. T. Holmes—Worker—Col. E&E. E. Mark- 
wick—Robert Marshall.. | 


Kips.—No. 

D. H. A—Thanks, no. 

R. P. L.—Please send 

W./H. Pratr.—Thanks; cannot oblige. 


G. R. SurtH.—Probably at the Record Office, Chan- 
cery Lane. 


MoxrarGis.—Purely personal. requests of that sort 
cean only appear as paid advertisements | 


R. G. T.—The “ Oil of Media ” known to the Greeks 
and said to have been an ingredient of Greek fire 
was probably naphtha. 


B.—The area of Trafalgar Square is 168,850 square 
feet, Paniament Square 168,860 square feet, and 
Leicestér Square 100,000 square feet. 


R. Turner.—The “ Tearless Victory“ was won by 
Archidanms, King of Sparta, over the Arcadians 
und Angives without losing a man in 367 B.C. 


H. R. B.—Full directions for filling barometer tubes 
with mercury have been repeatedly given. See 
p. 285. December 29, 1921, and p. 292, January 
13, 1922. ' 


A. CAPEL,—The last stocks in London were those re- 
moved from outside the Church of St. Clement 

- Danes in the Strand on August 4, 1826, not many 
yards from this office. 


E. C. H.—Sketch is too vague to enable us to do 
more than guess. It looks like a tuyere used in 
blast furnaces; but in such cast-iron is used for 
the casing and water circulation. 


R. T. S:—Yeast was at ono time a fashionable 
medy for boils, but it is seldom resorted 
to now. It is possible that the phosphate it con- 
taius may have some value as a tonic. 


SaNDRo.—4As far as we know, the Bororos, a trace 


south-west of Brazil, and probably racially con- 
nected with the Patagonians, are the tallest in the 
world. : 


TRAVELLER.—We believe the qualification is that a 
candidate must have travelled out of the British 
Islands to a distance of at least 500 miles from 
London in a straight line: but inquire of the 
secretary. 


LEAD FiLINOS.—Get a large iron tin plated can and 
perforate the bottom with sinall holes. Pour the 
molten "ead gradually into the can, allowing a 
falt of 6 feet. This reduces lead into a granu- 
lated state. 


T. VINCENT.—Ulfila’s Bible was a "Moeso-Gothic ver- 
sion by the apostle of the Goths of that name, 


made about A.D. 360, a manuscript copy of which. |. 


called tho Codex Argenteus, is, we believe, to be 


seen at Upsal. , 


T. S. L.—Sorry, but we do not see our way to join 
in such inducements. Besides, the fees you sug- 
gest would not pay for our time, and there would 
always be doubts whether notices of new patents 
had not been paid for, as they are in some media! 


A. GEe.—For every ten miles north of Manchester 
sunset is earlier by 5 seconds. The law does not 
_require motorists.to ligit all their lamps half-an- 

hour before other vehicles are illuminated, but the 
lamp which shines on the number plate must be 
lit at the earftier hour stated. 


LADISLAUs.-On the contrary, all the evidence, in! 
our opinion, favours the conclusion that the in- 
creasing adoption of electricity during the past 
thirty or forty years as a lighting agent and as 
a motive power has had as much to du with the 
improved conditions of our great cities as “ im- 
proved sanitation.” i 


PERTH —“ The Dukeries” are comprised within a 
district so named around Worksop‘ from the four 
ducal seats it contains—viz., Worksop Manor and 
Clumber Park, belonging to the Duke of New- 
castle: Welbeck Abbey, to the Duke of Port- 
land; and Thoresby Park, to Earl Manners, but 
formerly to the Duke of Kingston. : 


Bos Mason.—1. Cannot say. 2 We believe the. oldest 
society of ringers is the Ancient Society of: St. 
Stephen's Ringers, Bristol. This society was in 
existence when Queen Elizabeth visited Bristol in 
1574. She was apparently so eased with the wel- 
come the bells of St. Stephču’s—and the city— 
gave her that she promised a charter to the 
society. The actual date of the ordinances is. 

' however. 1620. The tercentenary was observed 

by the Ringers at their annual dinner in Novem- 


ber, 1920 


oa 
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and possibly still, some such a method was em- 
ployed. Sixty parts of unslaked lime. were well 
mixcd with the same quantity—half and: half—of 
verdigris and sulphur and put into a: clean, dry, 
glazed vessel and’ covered! with a quantity of wool. 
The vessel was then hermetically sealed and, in 
dry weather, buried a foot deep. in the ground. 
If in twenty-four hours it is wiped dry, weighed 
again, and found lighter, it. was: taken. for granted 
no water was near. If heavier, then water was 
not far off, and the greater the, difference in 
weight the nearer the water. 


ADVERTISEMENT RATES. 


For Exchange. For Sale. Wanted. 
Addresses. Situations. 


The Charge for Advertisements inserted under any oJ. 


the above headings is 1s. for the first 16 words, and 6d, for 
each succeeding eight words, which must be prepaid. 


For Exchange. 


Broadhurst, Clarkson and Co., Manufacturing 
Opticians, Exchange or Buy Anything Optical. The 
Firm with a Reputation.—63, Farringdon Rd., E.C.1. 


Clarkson’s, 338, High Holborn. Second-hand 


Optical Mart. Make, Buy, Sell, Exchange First-class 
Optical Instruments. : 


Witts, Opticians, 3, Buckingham Palace Road, 
S.W.1, Buy, Sell; and Exchange Optical Instru- 
ments. Repairs quickly executed. 


For Sale. 


Reflecting Telescopes, Mirrors, Silvered by new 


method. More light and durability —G. CALVER, 
Manse, Walpoie, Halesworth. . 


Baker’s January Second-hand List beepers 
over 2,600 Optical, Scientific, and Photographic 
Instruments.—244, High Holborn, Londan. 


64-Page Book about Herbs and How to Use 
Them, 2d. Send for one.—TRIMNELL, The Herbalist, 
144, Richmond Road, Cardiff. 


Milling Attachments, with Vices for Lathes— 
THE WHEELER MANUPACTURING CO., LTD., Trench Cross- 
ing, Wellington, Salop. 

Microscopes, Aocessories, and Splendid 


SLIDES for Sale.—CLARKB AND PAGE, 23, Thavies Inn, 
Holborn Circus, E.C.1. 


Books! Technical, scientific, all subjects. 
1,000,000 in stock. Second-hand and new; lowest 
prices; approval. Catalogue 401 free.—Below. 


Books Rougkt. Best prices given.—FOYLes, 121- 
125, Charing Cross Road, London. 


Microscopes Objectives, Eyepieces, . Magni- 
filers, Dissecting Apparatus, all Accessories, Tele- 
ecopes, Refractora and Reflectors, ‘Diagonal Planes, 
everything Optical Cash or easy payments. Low 
prices.—HOWARD BROS., 58,.Graham Road, Hackney, 
London, E.8. . 


Mineral Speoimens, British and Foreign, all 
kinds and prices. Send stamp for free catalogue.— 
Address below. d 


Geological Specimens, Rocks and Fossils, all 
prices.—RICHARDS’ SHOW ROOMS, 48, Sydney Street. 
Fulham Road, London. 


Unmounted Objeots,—Wonderful 1s. 6d.’ sets. 
Botanical, entomological, zoological, crystals, 
alge, radiolaria. Lists —SUGGETT, Williamson Lane, 
Droylsden. 


Blattis is an established scientific remedy, first 
adopted by E. Howarth, F.Z.S., to clear plague of 
cockroaches from the Sheffield Workhouse at thie 
request of the Government, which it effectually 
did, and will do so wherever used. The Editor 
recommends it. 


Tins, 1s. 6d., 2s, sā., or 5s, post free, from 
Sole Makers, HOWARTHS, 471, Crooksmoor, Sheffield. 


As a Result of the Depression of the henvy 
machine tool trade, we afe offering Screwcutting 
Lathes at prices that will stagger you. Note below. 


A Chance in a Lifetime.—-in. centre, 5 ft. bed, 
sliding, boring, and Screw-cutting Treadle Lathes 
which are guaranteed accurate. All gears machine 
cub and including hollow spindle. Price £42 10s.— 

elow 


Better Ask for Dreadnought Leaflet and in- 


clude two stamps for postage to S. HOLMES AND CoO., f- 


Albion Works, Bradford. 


Mathematical Books, ancient and modern. Cata- 
logue post free. State wants in educational or ele- 
mentary mathematics —GALLOW\Y AND PORTER, Uni- 
versity Booksellers, Cambridge. 


Ionised Tablets cure ali ailments, 3s. 
6s. 6d., and 32s. 6d.—THE LABORATORY, 62, Newport 
Street, Bolton. 


Witts (Opticians), 3, Buckingham Palace Road. 
S.W.1, offer the following bargains:—2-in. Eye- 
piece, 28s.; Dissecting Table, 45. 6d.; Staining 
Syringe, 18s.; Self-adjusting Turntable, 17s. 6d. 
Pocket Aneroid, 50s.; Pedometer, 16s.; Luminou: 
Compass, 158.; Botanical Lenses, 2s.; 4 Ross Sym 
metrical Lenses for half-plate Camera, 30s 
each; Ross Prism Monocular x12, 70s.; Bendin: 
Bar Aluminium Field Glass, 57s. 6d.; Zeiss Prism 
Binocular, x8. £8 5s.; Opera Glass, 10s. 6d. Cor 
respondence invited. Goods sent on approval agains! 
deposit. Special attention given to overseas clients. 


` 


standard’ size; 


cd. | 


Microscopes and Aocessories,: Cabinet of 
Slides, Astronomical Telescope, clockwork, numer- 
ous eyepieces. Maker, T. Cooke—Mre. Hucues, 
Wallfield, Reigate. 


Microscope. Bargains.—1-12th Baker oil-immer- 


sion Objective, £4 15s.; 4 N.A. .86, 35s.; l-in., 15s. ; 


Polariscope, 30s:; Abbe Condenser and Iris, 2is.,. 
Stand Condenser, 9s. 6d.; Stand 
Reflector, 18s. Write for bargain list of Astrono-: 
mical Telescopes:—MACKETT, Manufacturing Opti- 


cian, Tunbridge Wells. 


The “Gem ” Turkish Bath Cabinet.—Cleanses. 
and VIRONA LES cures diseases without nauseous- 
drugs. Cheap, convenient, efficient. A powerful 
porpre of diseases. Should be in every home in 

© land. 


The Editor of ‘English Meohanio” says -:-— 
“ We strongly recommend readers suffering from 
rheumatism, pneumonia, neuralgia, liver trouble, 
skin disease, dyspepsia, insomnin. to. get one of the 
Gem Bath Cabinets. | They will never regret the 


small outlay, and will thank us many times for, our 


advice.” 


oem H. Supplies Co., ‘Ltd., 67, Southwark 


reet, London, S.E. Booklet, 100 pages, post free. 
Mention “ E.M.” 


D. J. Smith ana Co., Ltd., 68, Compton Street. 
E.C., make all kinds of spare parts and carry out 
al] classes of motor and engineering work repairs. 


_Mechanic’s Pocket Tool Case, containing gim-- 
let, screwdriver, awi, nail-puller, reamer, saw, ham- 
mer, pincers, chisel, round chisel, drili, metal 


holder, 3s. 6d. post free.—BAlLY, ‘Gorton Road.,. 
Coventry. 


| S-in. Telescopes—More Testimoniats:—‘I re- 
ceived the 3-in. telescope safely last evening, and 
hereby wish to express my entire satisfaction with 


the construction, workmanship, and finish.—W. G. 


Mackie, Esq., Leith, Scotland, $1/3/22—To BROAD- 
HURST, CLARKSON AND CO., .the Telescope Experts.” 


3-in. Telescopes.—' The 3-in. Starhoy continues 
to give every satisfaction. It will reveal close 
double stars 1.5-jn. apart. etc.—B. Thomas, Esq., 
Tasmania, 17/2/22.—To BROADHURST, CLARKSON AND 


Pare Ris House, 63, Farringdon Road, London, 


3-in. Telescopes—Our 3-in. Standard Telescopes 
are the most wonderful value ever offered, and 
the object glass alone is worth the money asked 
for a complete instrument, £6 10s.; 3-in. Starboy 
on table stand. 2 eyepieces, £10 10s.: complete, 
with case, £12 10s. Immediate delivery, from stock. 
8-in. Advanced Starboy, £23 10s.: 3-in. Premier.. 
£27 10s. Delivery three weeks.—BROADHURST,. 
CLARKSON AND CoO., London, ; 


3-in. Telescopes (second-hand).—Solomions’. on 
table stand, 2 eyepicces, and case, £7 158,; Stan- 
dard, 3 eyepicces and garden stand, £8 103.: Grubb. 
on equatorial garden stand, 2 eyepieces, and case, 
£18 16s.—Below. 


3i-in. Wray, on trunnion garden stand, finder. 
steady rod, evepieces, and case, £295; 4in. Premier 
de Luxe, with slow motions. Hooke’s joint handle, 
and steady rod, finder, eyepieces. deweup, and cise. 
£45 (cost £84).—BROADHURST, CLARKSON AND Co. 


3 New Standard Astronomical Eyepieces for 
£2 5s. Any powers. Immediate delivery from stock. 
No value like these eyepieccs anywhere else in the 


world. Single eyepiece 16s. 6d.. high powers 21s. ` 


Sampies gladly on approval.—BROADHURST, €1LARKSON 
AND Co. Note address, 68. Farringdon Road. Loun- 


don, E.C 
Prismatic Binoculars, hy Zeiss, Goerz, Voigt- 


lander, Hensoldt, Ross, at barcain prices. Write or 
eall.—broapnursr, CLARKSON AND CoO. 


Microscopes, by Leitz, Swift, Watson, Beck. All 
spare parts, and slides 6d. each.—BROADHURST, 
CLARKSON AND Co., London. 

Binocular Microscope, by Collins, best pat- 
tern, mechanical stage, polariscope, 5 oculars, 2 
objectives, ete., £18 10s.—Below. 


3}-in. Cooke Astronomical’ Telescope, altazi- 


muth mounting, 3 oculars, finder, etc., £36.—Below. 


Watson's x6 Prismatic Binocular, as new, 
£4 10s. Browning Pocket Spectroscope, No. 107. 
37s. öd. Hilger ditto. 45:—BROWNSING, 587, Soutli- 


-ampton Street, Strand, W.C.2. 


3-in. Student’s Telescope, 
eyepieces, cage, by 
Below. 


| on table stand. 2 
Watson and Sons, £8 10s.— 


to carry 3-in. Student’s telescope, £3.—W. WATSON 
AND Sons, LTD., 318, High® Holborn, London, W.C.1. 

Castings in Best Gun Metal, 
Cheap.—LITTLEOVER Fotnbry Co., Derby. 


Engineers’ Brand New Scroll Chucks, 5.in.. 


£3 5s.; 6-in., £3 12s. Gd. Six jaws and kẹy.—LITTLE- 


OVEK Motors, Derby. 

Brand New First-class Latest Screwcutting 
LATHES.—5-1n., £45; G-ins £38.—AgR0Ss, Littleover, 
Derby. 

Microscope, by Otto Teichgraber, Berlin, herse- 
shoe foot. coarse and fine adjustments, rotatin. 


stage with centring screws, triple nosepiece, Abbe 


illuminator, with iris diaphragm, spiral focussing 
screw, 3 eyepieces, objectives 1, 4, 7, 1-12th-in., £20. 
Catalogues of New and Second-hand 
APPARATUS on request —WATSON AND SONS, 313, High 
Holborn, London. 
Watson’s Weekly Bargain.—Swift 1-12thtin. 


.Jil-immersion Objective, N.A. 1.30, £5.—313, High 


Holborn, London. 


Pine Tripod Garden Stand, extra rigid type.. 


Brass, Iron.. 


cia amiga: ami a s a 
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}-pl. Goerz Anschutz Focal-plane Camera, 
rising aud cross front, focal-plane shutter, ad- 
justable speed to 1,1,000th sec.. Goerz TII. //6,8 
lens in focussing mounts, 3 domble slides, ar t 
leather case, a bargain, £12. 

Leitz Microscope, jnclimable horseshoe st: .«: 
‘@ focussing, focussing and micrometer screw fi. 
E adjustment, spiral focussing, and swing-ont s.b 

` stage, Abbe condenser and iris, double m~- 
piece, draw-tube, 2 eyepieces, objectives 4, 2-310, 
and 2-in., and case, £12 ds. 

Microphoto Camera, 10 x 15 cms. (6-in. 
4-in.), can be nsed herizontal or vertical. 
tension to 24-in., camera on rigid iron 
raising movement to camera to centre. th 
microscope, specinl solid iron hase witli plat- 
form for microscope, 100-c.p. }-watt lamp with 
condensing lens giving parallel light, 
constructed outfit, complete with slide, £21. 

Pr.\10x Voigtlander Prismatio, Binocu- 
LARS, eyepiece focussing, bending bar, 50 mm. 
O.Z., complete. leather case, £13 5s. _ 

Thornton-Pickard Aero Camera, focal- 
plane shutter, qnick-wind, self-capping, taking 
12 pictures on No. 2 Brownie spool, complete, 
antinous release and travelling case, 16s. 6d. 

45 x 107° Ganmont Box Stereoscope, 
taxiphote pattern, solld mahogany, best quality 
lenses with adjustable centres, antomatic quick- 
cliange adjustment, 8 boxes for 20 views each, 
in fine condition, £12 5s. 

Ross Tourist Telescope, 2}-in. o.g., leather- 
covered body, 3-draw oxidised tubes, complete, 
solid leather case, £6 10s. , 

Davies Astro. Telescope, ?}-in. o.g., star- 
finder, 5 astro. eyepieces, solid garden stand, 
and travelling case, £14 10s.’ 

Postcard Folding Klito, donble extension 
model, rack focussing, rising front, ‘rooded 
soreen, aplanat lens f/s. speeded time and inst. 
shutter, 6 slides, a bargain, £4 15s. 

Pr. 12x Aitéhison Prismatic Binoculars, 
central screw and eyepiece focussing, inter- 
ocular adjustment, itis diaphragm, 34 mm. o.g., 
complete, with case, £6 lis. 6d. | : 


j-pl. Stand Camera, double extension, rack 
focussing, rising front, swing and reversing 
hack, R.R. lens f/8, 2 double slides, 19s. 10d. 


*Phone, 
CITY 6981. 
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oa 3} EHrnemann Folding Pocket 
Ernemann lens f/11, speeded shutter 


an’ tive, film pack adapter, 22s. 6d. 
li mm. Koristka Apochromat Micro. Ob- 
hitivt, N.Ap. 0.30, in fine order, £5. 


“tccent’s Microscope, on horseshoe foot, 
clin, ble ‘stand, rack coarse and micrometer 
‘teu fine focussing adjustment, 2 eyepieces, 
. ı tves € and 4, complete in lock-up case, 
“i 7s. 6d. 

Moa. 1 Folding Pocket Kodak, Beck Isostig- | 
r,t $/5.8, Kodak ballbearing shutter, speeded 
mst. and time, in good working order, £3 15s. 
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3. x 2 No. 2B Ensignette de Luxe, fitted 
Cooke #/6.3 anastigmat, Ensign time and ad- 
justable speed inst. shutter, focussing adjust-. 
ment for daylight loading roll film, complete, 
with case, £6., 

Pr. Lawrence and Mayo Field Glasses, 


very powerful, screw focussing, large o.g., in 
good order, 20s. l 
Binocular Microscope, inclinable stand, 


rack and pinion focussing, sliding stage, pair 
‘eyepieces, objectives 1-in. and }-in., analyser and 
polurieer, complete, in case, £6 2s. 6d. 

5&5 x 4 No. 15 Pony Premo London Stand jj’ 
CAMERA, focussing, rising front, swing and re 
versing back, Banseh and Lomb R.R. lens f/$, 
Victor time and speeded 1 sec. to 1-100th inst. 
shutter, 2 double slides, and leather case, 31s. 9d. 


donble slides, and case, in fine order, £6 5s. 


N A š l 4-p1. ‘Triple Extension Victo Stanå 

; , CAMERA, wide angle movement, rising and fall- 
Every rtic e . ing front, swing and reversing back, rack focus 

è ee è 4 sing, Thornton-Pickard time and adjustable 
in this Advertisement inst. shutter, Beck Symmetrical lens //8,. 8 


‘is Guaranteed 
in Perfect Working 
Order. | 


5 x 4 Tropical Reflex, rack focussing, full- 
size viewfinder, adjustable foval-plane shutter, 
Mackenzie Wishart slide, needs slight repair, 
job, 60s.; a bargain. ; | 

Pr. Prismoid Opera Glasses, screw focus- 
sing, complete, leather case, 10s. 

Look-out Telescope, 1l-draw, 27s. 6d.; 3-draw 
Telescope, Jeather-covered, sis. 6d.; Stanley 
Mark Il. Sighting Telescope, 25s. 6d.: 3-draw 
‘Telescope, brass tubes, wood body, 27s. 6d. 

Beginner’s Microscope, inclinable stand, 
rack and pinion focussing, 2 eyepieves, 3-in. ob- 
jective. complete in case, £3 12s. 6d. 


93-94, FLEET STREET, E.C.4. 


Pr. 12x Carl Zeiss Artillerie Prismatic, 
BINOCULARS, 50 mm. 0.g.,, eyepiece focussing, 
hending bar, sunshades, and solid leather case, 
£15 10s. 4 

3-draw Portable Telescope, ;jorocco-covered 
plated tubes, sunshade, l-in. 0o.g., complete, 
caps and strap, £3 15s. 

Beck London Microscope, latest, on heavy 
foot, inclinable, rack coarse and side miero- 
meter screw fine focussing, mechanical stage, 
dustproof triple nosepiece, rack and pinion sub- 
stage, with’ swing-out movement, with centring 
adjustment, to Abbe condenser, and iris dia- 
phragm, 2 eyepieces, objectives 2 and 1, com- 
plete, in case, in brand new condition, £24 10s.; 
1-12th-in. Beck Oil-immersion. N. Ap. 1.30, to 
AP above, £6 15s.; or whole outfit complete, 
ou. . ` 

3-in. Astro. Telescope, best achro. o.g., rack 
focussing, mounted on heavy claw table stand, 
1 astro. and 1 terrestrial eyepiece, complete, in 
case, brand new, £12. 

Powerful Reading Glasses, circular, 4}-in. 
diameter, 12s, 6d.; 33-in. dia., 7s. 6d.; 3}-in. dia., 
5s. 3d.; 2i-in. dia, 48.; 13-in., 2s. 9d., post free. 
Ali new goods; reduced prices. 


WIRES: ‘FILMS, 
FLEET, LONDON.” 


. 


Shaping Machine, self-acting, ‘hand power, new 
condition, 6-in. brassinisher'’s head, 3-speed.—Below. 

Two 1:°H.P. 200v. S50n, 2-phase Motors, one 
4-H.P. D.C. 230v., three 200-50v. 
Below. l 

Wireless.—Marconi Set, complete, with rotary 
eonverter. Low prices to clear.—3, Houghton Plave, 
Meadow Road. Leeds. 

3}-in. Refractor, hy Cook and Sons, York, equa- 
-torial mounting, or strong mahogany stand, 4 
‘astro. eyepieves, 1 terrestrial, 1 solar, dinder, hour 
and declination circles divided on silver, with read- 
ing microscopes, complete in case, £80.—Below. 

21-in. Refractor, 1 astro. and 1 terrestrial eye- 
‘piece, on table stand, in perfect condition, com- 
plete, in case, €4.—Below, ; 

A Few Very Fine Microscopes, by Watson, 
Ross, and others. Particnlars on application.— 


Transformecrs.— 


M. STONE AND SON, 156 and 158, Dale ‘Street, Liver- 


pool. 

6!.in. Newtonian Telescopes of finest make, 
£27 10s.; 5}-in. ditto, £15 10s. The above te- 
scopes are of the very finest make guaranteed. 
Monthly terms taken.—IRVING. 


Telescopes.—3-in, hest brass Refractors. £7 108., 


complete, £7 10s., worth #20. Other firms are 
charging this for same telescope.—IRVING, . 135, 


High Street, Teddington, London. 

Corns Cured with ‘' Kornolin.’’—Send 1s. 3d. 
at once and be rid of them. Post free from manu- 
facturer.—WILLIAM SPRATT, 29, Langley Road, 
Branksome, Bournemouth. i 


* Kwimet” Developer, for plates, films, and 


papers. Box containing 6 packcts post free 2s.— 
As above. . 
Solf-Haircutter and Safety Razors Com- 


* BINED, 38. 7d., post paid; worth 5s. Agents wanted. 
J. LONGDEN, Walton House, Harrison Street, Man- 
chester. 


Astounding Bargain in Cycle Tires.—Covers, 
wired-on, guaranteed two years., slightly shop- 
-soiled,: 13s. pair, post free. Honestly worth double, 
State size—J. LONGDEN, Walton House, Harrison 
Street, Manchester. 


£2 Weekly.—Genuine, plensant spare time home 
employment. Either sex. Copyright instructive sam- 
plea approval. Send 1s. 6d. (returmable).—INbDUs- 
TRY (Dept. 16), 59, Morecambe Street, London, 
S.E.17. 

Sale, Beck's Student’s Microscope, rack and 
pinion and micrometer adjustment, 2 eyepicces. 
- objective, 1. 3. 3. double nosepiece, Abhe substage, 
condenser, iris, £10.—Dr. FORDEN, Street, Somerset. 


æ 


Abbo, Apertometer, latest. complete, in leather 
and velvet case, unsoiled, £6. 


Swift 2-in.. N.A. .92, cost £5, £4. Optical Bench, 
saddles and lenses complete, €3 108.—Below. 


Leitz and Swift 1-12th Immersions, both per- 
tect, each, £3. Zeiss Compensating. Eyepiece, as 
new, fit 127 in, £1 15s.—Below. 

Bausch and Lomb Sliding Microtome and 
Hudelberg Knife, jn case, £5 10s. All approval de- 
posit.—H., 77, Hannah Street, Porth, Glam. 

Prism Binocular Telescope, hy Goerz, object 
glasses 50 mm. diameter, magnification 10, excel- 


lent condition, £10.—Full particulars, W. WATSON 
AND SONS, 313, High Holborn, W.C. 

Direct Vision Pooket Spectroscope, quite 
new, London made, adjustable slit, very clear 
colours.—ANSELL, Wickwar, Glos, 


Attrac- 
Radium, 
Əs: 9d.— 


Microscopical Slides, highest quality. 
tive prices. Twenty-four pave list free. 
perpetually and brilliantly scintillating, 
GRAY, 40, Grange Road, Lewes. - 


Silver Plating.—_Do your own. Superior, sim- 


ple. 2s. box.—P.O. to SHORE, 58, Bloomsbury St., 
W.C.1. ' 
Great Business Opportunity.—Previous ex- 


perience unnecessary.—Send stamped addressed en- 
velope for particulars to W. E. F. (E.M. Dept.), 
37, Victoria Street, Newark, Notts. i 


Terminals.—We are specialists and can supply 
140 designs from stock. List 2 stamps.— ELECTRICAL 
SUPPLY Stores, 5, Skircoat Moor Road, King Cross, 


Halifax. 


Fine Steel, about 14 lb. 3-16 flat No. 0, square 
14 W.G:, 6d. Ib.; Round Cast for drills, chisets, 
punches, 3-16 full, 6d. 1b.: Mild Steel, } x } flat, 
round 1 full, 5-16 hexagon, 2d. lb.—HALL, 14, Hale 
Street, Liverpool. 


Small Motor Car, jn good order, must be sold, 
£15.—H. R. Hau, liigh Road, Whetstone, London 
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condition, £16: 


Zeiss Apochromatic Objective, 3mm., guaran- 
teed N.A. 140, not a scratch anywhere, perfect, 
cash £20.—PLASKItT, 15, Uxbridge Road, Rickmans- 
worth. i 

Telexcop- Bargains.—6l-in. 
mirrors. on, English 


Reflector, TEttison 
equatorial, 2 cyepieces, fine 
Comet Eyepiece, huge field, bril- 
liant definition, 30s.; 3-in.) Astronomical Telescope, 
finest o.g., on garden stand, with 2 eyepieces, 
£65 10:.—F. BURNERD, Dryburgh Works, Putney, Lon- 
don, S.W.15. 


The ‘* Patternscope.’’—A kaleidoscope, but one 
having its countless coloured designs pleasingly ob- 
vious to both cyes at ordinary reading distance. 
Packed, post free, 3s., of ‘* PATTERNSCOPES,”’ 3s, 
Duckett Road, Harringay, London, N.4. 


Telephone Intercommunication.—Sets up to W 
lines. House telephenes and fittings, transmitters, 
and wireless receivers. Inquiries—B., 77, High St., 
Wandsworth. H 


Books for Bale rices include postage or oar- 
riage. “The Development of Birmingham,” by Wil- 
liam Haywood, F.R.I.B.A., first edition, 78. 6d. ‘* The 
‘Presto’ Shift of Hours Worked Calculating Card,” 
1s. ‘Italian Sea Power,” by Archibald Hurd, 1s. 
“ Aeroplané Construction,” by Sydney Gamme, 6s. 
“ Inhabited House Duty and the Laws Thereoa,” 
by W. E. Snelling, 103. ‘‘Zooms and Spins,’ 
by “ Rafbird,” 2s, 6d. “ The Origin of the Forme of 
the Earth and Planets,” in French, by M. Emile 
Belot, 10s. ‘Spring Time Essays,” by Sir 
Darwin, F.R S., 6s. “The Law of Checkweighing.” 
by J. H. Cockburn, 5s. ‘‘ Factory Management 
Wastes,” by James F. Whiteford, 6s. ‘ The 
Housing Problem: Ite Growth, Legislation, and 
Procedure,” by Joho J. Clark, M.A., F.8.S., 160. 
“ Aviation,” by Benjamin M. Carmina, 6s. ‘* Domes- 
tic Architecture in Australia,” with 47 plates, 10s. 
“Electrical and Other Engineering Contracts.” by 
W. S. Kennedy, LL.B., Barrister-at-Law, 5s. ‘* Metals 
in Aircraft Construction,” by Wilfred Hanby, 3s. 
“ Man and His Buildings,” by T. S. Atlee, A.R.I.B.A., 
a plea for the revival of the Guild spirit of the 
past, 38. 6d. * Victoria History of the Counties of 
England: Parts 1 and 8, Herts,” 10s. -“ Air Screws — 
in Theory and Experiment,” by A. Fage, #1. 
“ British Standard Forms of Notched Bar Test 
Pieces," 1s. ‘‘ Model Aeroplaning,”” by V. E. 
Johnson, 108. “‘ The Science of Ventilation and Op 
air Treatment,” 295 pp., 3s. ‘‘ Asphalte and Allied 
Substances,” by Herbert Abraham, 10s. “‘ Examples 
of Ancient Scottish Architecture.” 18 large plates of 
Scottish towers, etè., with full descriptions. Parts l 
to 4, with 72 plates. £1. “Chromium ‘Ores,” by 
wW. G. Rumbold, 2s. 6d. ‘The Mechanical Principles 
of the Aeroplane,” by S. Brodetsky, 119 illustrations, 
15s. /“ Hyper-Acoustics,” by J. M. Dunk, 88, ‘* Stells 
Maitland; or, Love and the Stars,” by Mrs. H. 


A a 
a 3%, 


ee ee 


Aprin 14, 1922. 
SS ——————————— 
CLEAN SKINNED IRON. CASTINGS 

By Warrer J.. May. 

Whether a grey-iron casting is machined 
or left as it is produced, and painted or 
oiled, it is desirable that the surface or 
skin of the metal shall be clean and free 
from scaliness or burnt-in sand, it being 
* the duty of the foundry to provide clean 

iron, and not iron and sand in combina- 
- ation, even although the sand or scale adds 
: tothe weight. Very thick sand castings 
. probably’ cannot ‘be kept free from burnt- 
> an sand, because of the time the metal re- 
; mains in a molten state, this permitting 
a of the more or less perfect fusion ofthe 
= sand and its attachment to the outer por- 
= tions of the castings. E 

In regard to fusion the refractory 
.. character of the sand has much to do, for 
* while some sands will fuse very readily, 
“owing to their comvosition, others will re- 
” sist heat very much better, and for this 
-reason are more suited for use in heavy 
., work. Iron as used for castings melts be- 
‘=, tween 1,000° and 1,200° C., according to 
its composition ; while pure silica fuses at 
$ 1,780? C., and probably the actual grains 
| of silica in moulding sand will fuse at ap- 
'- proximately’ the same temperature if 
_, washed out olean, but as moulding sand 
«consists of silica and binding agents, the 
a nature of the binding agent has much to 
© do with the fusibility of the sand as a 
.. whole. Some of the constituents of mould- 

ing sands from different localities act as 
~ fluxes, and in this way reduce the fusion 

, temperature of the sand as a.whole, while 
æ some sands again hold no natural fluxing 
= agents, and consequently are more refrac- 
= tory than those which do. -Pure silica 
,. fuses at 1,750° Ç., as mentioned above, but 
good silica bricks fuse at from 1,700° to 
|1,705° C., the addition of the necessary 
« binding or cementing material causing the 
difference. In some cases badly-made 
= silica bricks will fuse at between 1,500° 
. and 1,600° C., the quantity and nature'of 
:- the binding material causing this reduc- 
ș tion in fusing temperature, but probably 
such bricks filla want. It is, however, 
* the same reason, which causes the varia- 
i tion in moulding sands, a point which has 
considerable bearing on the burning-in of 
M'sand on castings. = 
i To overcome sand difficulty it is, there- 
i fore, a usual practice to use a facing sand 
ps containing, approximately, from 10 to 15 
i$ per cent. of ground coal, the object aimed 
y at being to interpose a thin gaseous layer 
te betwee: the metal and sand when the 
»*, molten metal is poured into the mould, 
and, providing that the casting has only 
Sa moderate bulk, this proves reasonably 
w! effective, the sand leaving the casting 
“readily; but, assuming that the amount 
w. of coal used in the facing sand is insuff- 
F cient, there is' always the chance that the 
“castings will not. come out as clean as 
7 might be desired. The use of too much 
* coal is not a good practice, as a bad skin 
#, is left on the castings for many purposes, 
"9 while irregular and bad mixing is apt to 
i cause the production of burnt-in patches 
e, surrounded by bright: parts, which are 
`% unlevel owing to the production..of large 
volumes of gas in spots, and which in 
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many ‘cases act as bubbles between the 


metal and sand, but without forming 
actual blowholes in the metal. This 
facing’ sand is made of different propor- 
tions of old and new sand, plus the coal 
dust which'is allowed, and will keep in- 
definitely. It has to be thoroughly mixed 
with the shovel and then passed through 
a quarter-inch square-meshed sieve two 
or three times, after which it is damped. 
down and trodden tough for use as re- 
quired. > 

The moulds are made in the usual way, 
the parts reached. by the metal being 
faced with about a quarter-inch or rather 


more, of the facing sand, and when the. 


pattern is removed the surface of the 
mould should be well dusted with plum- 
bago or some. mineral carbon blacking 
and brought up to a more or less polished 
state, as this assists in producing a clean, 
smooth skin on the casting. In some 
cases wood charcoal. reduced to fine 
powder, is used, but this does not give so 
tine a face to the casting, and in addition 
is not suitable for heavy work, as it burns 
away quickly and has not the resistance 
to heat which plumbago or mineral 
carbon possesses. Besides, plumbago 
properly used gives a black polished sur- 
face after the sand is brushed off, and 
really it is not expensive when carefully 
used, a little going a very long way. 
‘Usually, the top portions of the cast- 
ings, as they lay in the moulds, come out 
worst so far as‘the. metal is concerned, 
this being due partly to the condition of 
the metal when poured, and partly to dirt 
in the mould, which rises to the surface 


of the metal, this making it desirable 


where clean castings are needed that risers 
allowing a little metal to flow over should 
be provided, this arrangement allowing of 
the removal of any floating dirt likely to 
cause any porosity or unsoundness, but 
necessarily it must be always remembered 
that the iron must be clean in itself or the 
top of the casting will be porous to some 
extent, always being? more or less \un- 
sightly. It does not follow, however, that 
such faulty castings are unfit for the use 
to which it is intended they shall be put, 
but they have nat a nice appearance, and 
however well they may be filled they 
cannot be made altogether satisfactory. 

Although such should not be necessary 
where good iron is used, it is often the 

ractice to use some kind of flux to remove 
jirt from the metal, but if mixed scrap 
with its varied content is excluded good 
melting should remove anything not re- 
quired in the metal, any dirt rising to the 
surface quickly if the ladle of meta] stands 
steady for a minute or two, and then care- 
ful skimming should prevent its reaching 
the moulds. 

Taken as a general proposition, if clean 
iron is poured into clean and well-made 


moulds, in which the sand is of a suffi- 


ciently refractory character and properly 
faced, clean castings which brush up free 
from sand or scale shauld be secured, par- 
ticularly if in particular work a little 
metal ig washed through to carry off any 
floating dirt, and there should be no ex- 
cuse for castings of ordinary thickness and 
weight that have to be chipped all over. 
Even with common mixed scrap it is pos- 
sible to secure clean castings on the out- 
sides, but very often what you will find 
with mixed scrap castings during turning 
or machining is quite an open question 
which can only be settled in -practical 
working. Some foundrymen turn out good 
castings from all mixed scrap, however, 
but usually they are rather hard. 
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FOGS AND CLOUDS,* 
By W. J. Humpnreys, C.E., Ph.D., 
Professor of Meteorological Physics, 
‘United States Weather Bureau, Depart- 
ment of Agriculture, Washington, D. C. 
Associate Editor, Member of the Insti- 
‘tute, 
* (Continued from page 120.) 


INTERNATIONAL DEFINITIONS AND DESCRIP- 
TIONS OF Loup Forms AND SUPPLEMEN- 
TARY REMARKS. 


1. Cirrus (Ci.).—‘‘ Detached clouds of 
delicate appearance, fibrous (thread-like) 
structure and feather-like form, generally 
white in colour. Cirrus clouds take the 
most varied shapes, such as isoiated tufts 
of hair—i.e., thin filaments on a blue sky, 
branched filaments in feathery form, 
Straight or curved filaments ending in 
tuits (called cirrus uncinus), and others. 
Occasionally cirrus clouds, are arranged 
in bands, which traverse part of the sky . 
as arcs of great circles, and as an effect 
of perspective appear to converge at a 
point on the horizon and at the opposite 
point also if they are sudiciently ex- 
tended. Cirro-stratus and cirro-cumulus 
also are sometimes similarly arranged in 
long bands.” : 

An interesting form of cirrus clouds is 
the familiar ‘‘ mares’ tails,” especially © 
when a considerable number of them occur 


in the same region of the sky. These are 


only thin streaks of snow into which a 
little ball of rising cloud is drawn out, 
partly by the slow descent of the snow 
itself, and partly by the increase of wind 
velocity with elevation ecg 
The cirrus occurs at greater heights 
than any other type of cloud—roughly 
five miles in polar regions, seven miles in 
middle latitudes, and nine miles within 
the tropics. Since it occurs above all 
other clouds it also is the coldest, ranging 
from 50 degrees Fahrenheit below zero 
near the Poles to-90 degrees below in the 
neighbourhood of the Equator, the differ- 


| ence in temperature being due to the 


difference in height. Furthermore, be- 
cause it is the coldest of the clouds it 
likewise is the thinnest, being formed in 
air whose water content, owing to its low 
temperature, must be very small. In- 
deed, the Sun and Moon are sharply out- 
lined through it. Finally, as its tem- 
perature is so very low the cirrus nearly 
always (there seem to be occasional ex- 
ceptions) consists of snow crystals. 

As just stated, the cirrus occurs at 
higher levels than does any other type of 
cloud. But it also occurs, under favour- 
able conditions, at any other level, even 
down to the surface. It is only a shallow, 
or thin, cloud of fine snow crystals (except 
rarely) drawn out by the wind into more ` 
or less parallel, fine streaks. Its chief 
cause appears to be the further cooling, 
by expansion due to ascent, of air already 
cold and holding but little moisture, and 
the dragging out of the slight cloud thus 
formed into streaks and whirls by the 
winds in which it occurs. 

When the cirrus slowly disappears, leav- 
ing a clear sky, fair weather is probable 
for at least a day or two. On the 
other hand, when it gradually thickens and 
merges into a nearly continuous and form- 
less sheet, rain or snow usually begins 
within a few hours. | 

2. Cirro-stratus (Ci.-St.).—‘‘ A thin 
sheet of whitish ave ea cover- 
ing the sky completely and merely giving 
ick aliy apes fente; it is then called 
cirro-nebula or cirrus haze; at other times 
presenting more or less distinctly a fibrous 


* Based on_a lecture given before the Section on 
Physics and Chemistry of The Franklin Institute on 
January, 5, 1922.—From) the Jour:al of the Franklin 
Institute. 
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structure like a tangled web. This sheet 
often produces halos round the Sun or 
Moon.’’ 

The halos here referred to are of two 
kinds: (a) Those due to the refraction of 
light into rainbow colours on its passage 
through ice crystals; and (b) those pro- 
duced by the mere reflection of light (hence 
white or colourless) by the faces of these 
crystals. 

The most common of the first class of 
halos are: (1) The circle of 22 degrees 
radius about the Sun or Moon; (2) the 
similar circle of 46 degrees radius; and 
(3) the circumzenithal arc, a brilliantly 
coloured arc having the point directly 
overhead as its centre, but appearing on 
the side next the Sun only. The chief 
halos of the second or reflection class are 


(1) the parhelic circle, a white band ot 


light passing around the sky parallel to 
the horizon and through the Sun; and (2) 
the Sun pillar, a vertical column of white 

light extending directly above and below 
the Sun. 

These halos are positive proof that the 
cirro-stratus clouds, like the cirrus from 
which they frequently are developed, also 
consist, normally, of myriads of ice 
crystals. | 

Whenever the cirro-stratus cloud has 
developed from a cirrus it may be assumed 
that rain or snow, as determined by the 
temperature, probably will soon follow, 
not out’ of the cirro-stratus, of course, but 
from an approaching nimbus or. rain 
cloud. 

Though denser than the cirrus, the 
cirro-stratus still is so thin as to leave the 
outline of the Sun sharply defined. 

3. Cirro-cumulus (Ci.-Cu.).—‘‘ Mackerel 
Sky.—Small rounded masses or white 
flakes without shadow, or showing. very 
slight shadow; arranged in groups and 
often in lines. French, ‘Moutons’; 
German, ‘ Schafchen-wolken.’ ”’ 

The term ‘‘ mackerel sky ” is an abbre- 
viation of ‘‘ mackerel-back sky,’’ so named 
because of the frequent resemblance of 
rows of cirro-cumuli to the patterns (not 
the scales) on the backs of one or more 
species of mackerel. When the cirro- 
cumuli are small, numerous, and without 
order or pattern they often are called 
“ curdle sky.” 

All forms of the cirro-cumulus appear 
to be due to small local convections. Those 
occurring in rows presumably are on the 
crests of air waves or billows at the inter- 
face between wind layers of unequal speeds 
or different directions, or both, and com- 
monly unequal also in temperature and 
humidity. The cirrocumulus, through 
turbulence or other cause, often merges 
into a more or less uniform, stratified 
cloud, especially the cirro-stratus. 

The fact that the cirro-cumuli cast but 
faint shadows, if any, and that the sharp 
outline of the Sun 1s visible through them 
shows that they are quite thin and contain 
but little cloud material. 

4. Altocumulus (A.-Cu.). — ‘“ Larger 
rounded masses, white or greyish, partially 
shaded, arranged in groups or lines, and 
often so crowded together in the middle 
region that the cloudlets join. The 
separate masses are generally larger and 
more compact (resembling strato-cumulus) 
in the middle region of the group, but the 
denseness of the layer varies and sometimes 
is so attenuated that the individual masses 
assume the appearance of sheets or thin 
flakes of considerable extent with hardly 
any shading. At the margin of the group 
they form smaller cloudlets resembling 
those of cirro-cumulus. The cloudlets 
often group themselves in parallel lines, 
arranged in one or more directions.” 

The alto-cumuli appear to be due to 
local convections, caused either by dif- 
ferences of temperature or by wave motion, 
analogous to those that produce the cirro- 
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cumuli, but are at lower levels, roughly 
two and a half miles high, usually larger in 
volume and of more humid air. They 
frequently form in the early forenoon 
after a clear Sunrise in consequence of 
scattered convection in a humid layer of 
air—humid from the evaporation in it 
of a previous sheet of alto-cumuli, or 
owing to moisture from the spread-out tops 
of thunderstorm clouds. After Sundown 
this type of cloud frequently evaporates, 
through the process of cooling, contracting, 
and then sinking to a warmer or drier 
level. l ! 

5. Alto-stratus (A.-St.).—‘‘ A dense sheet 
of a grey or bluish colour, sometimes form- 
ing a compact mass of dull grey colour and 
fibrous structure. At other times the 
sheet is thin like the denser forms of 
cirro-stratus, and through it the Sun and 
the Moon may be seen dimly gleaming as 
through ground glass. This form exhibits 
all stages of transition between alto-stratus 
and cirro-stratus, but, according to the 
measurements, its normal altitude is about 
one-half of that of cirro-stratus.’’ 

This type of cloud may be formed by 
the flow of warmer moist air over colder 
air beneath, by winds dragging out the 
tops of thunderstorm clouds, by the cooling 
in place of a layer of humid air, and by 
the relatively small precipitation out of 
alto-cumulus and cirro-cumulus. 

The Sun and Moon when seen through 
the alto-stratus, alto-cumulus, or any 
other thin cloud of water droplets, are 
surrounded by one or more sets of rings 
of coloured light, commonly only two or 
three diameters of the Sun or Moon away. 

These small cireles, in which the red is 
farthest from the Sun or Moon, are called 


corone, and are produced, as just stated,. 


by the action (diffraction) of small water 
droplets on the light. The much larger 


circles, called halos, and whose red por. 


tions are nearest the Sun or Moon, are 
caused, as previously explained, by the 
passage of light through ice crystals. 

6. Strato-cumulus (St.-Cu.). — ‘‘ Large 
lumpy masses or rolls of dull grey cloud, 
frequently covering the whole sky, 
especially in winter. Generally strato- 
cumulus presents thé appearance of a grey 
layer broken up into irregular masses and 
having on the margin smaller masses 
grouped in flocks, like alto-cumulus. 
Sometimes this cloud-form has the cha- 
racteristic appearance of great rolls of 
cloud arranged in parallel lines close to- 
gether. (‘Roll-cumulus’ in England, 
‘Wulst-cumulus’ in Germany.) The rolls 
themselves are dense and dark, but in the 
intervening spaces the cloud is much 
lighter and blue sky may sometimes be 
seen through them. Strato-cumulus may 
be distinguished from nimbus by its lumpy 
or rolling appearance, and by the fact that 
it does not generally tend to bring rain.” 

This cloud, of which there are several 
forms ranging from the stratus of uneven 


density through the great parallel rolls to 


the sheet of well-nigh discrete cumuli, is 
always due to vertical convection. The 
more nearly discrete or separate masses are 
produced by the rising of warm air (ther- 
mal convection), while the irregularities in 
the stratus form appear to be caused, in 
large part at least, by mechanical turbu- 
lence. This last type might well be called 
turbulo-cumulus. The shallow depth and 
broad expanse of the strato-cumulus often 
is due to an overlying layer of air of such 
temperature that the rising cloud-laden 
column can not pass through it, and hence 
is forced to spread out, much as rising 
smoke in a room spreads out under the 
ceiling. 

7. Nimbus (Nb.).—‘‘ A dense layer of 
dark, shapeless cloud, with ragged edges, 
from which steady rain or snow (usually 
falls. If there are openings in the cloud 
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an upper layer of cirro-stratus or alto- 
stratus may almost invariably be seen 
through them. If a layer of nimbus sepa- 
rates in strong wind into ragged cloud, 
or if small detached clouds are seen drift- 
ing underneath a large nimbus (tho ‘ seud' 
of sailors), either may be specified a; 
‘ fracto-nimbus’ (Fr.-Nb.).”’ 


The name of this cloud has evoked much 
discussion. Nimbus, originally meaning 
cloud, and, inferentially, storm, now means 
snow or rain cloud. Hence many argue 
if rain or snow is falling from a cloud 
certainly is a rain cloud. Likewis, 
if rain is not falling from it, tha 
clearly it must be some other sort 
of cloud. But, on the. other, hani, 
if ẹ given cloud while raining. hap 
pens, to be a typical ram cloud (nimbus) 
what was it immediately before we saw the 
rain? Again, if it happens to be raining 
very hard, what shall we call the cloud 
that we cannot see for the rain? Suppos 
that we cannot see the edge of the cloud 
that is raining, and generally we can not 
dare we then call it a nimbus in face d 
the official definition’ ‘‘ with raggel 
edges ’’? l 

These are typical of the questions ani 
quibbles the arbitrary official definition of 
“ nimbus ” has evoked. 


As a matter of fact, a trace at least oi 
precipitation may be falling from a typical 
alto-stratus, alto-cumulus, or other fom, 
which it would be but confusion to call 
nimbus. Similarly, a typical nimbus from 
which rain is falling steadily looks but 
little different from what it did immedi- 
ately before the rain began. Hence itis 
convenient to interpret the definition 
broadly enough to cover both cases. Ii 
the cloud is typically alto-cumulus, call it 
alto-cumulus, whatever may be falling 
On the other hand, if it looks like a rain 
‘cloud ‘and is not a “ eumulo-nimbus,” 
described later, call it nimbus, whether it 
is raining or not and regardless of al 
edges. | 

Of course, in taking weather notes it 
commonly is superfluous to say both rain 
and nimbus cloud, because the former 
nearly always implies the latter, except in 
the case of the thunderstorm, which is 
separately reported. However, if one wert 
noting clouds alone he certainly should 
say nimbus, or, occasionally, nimbu 
cumuliformis, whenever there is precipita- 
tion of appreciable intensity without 
lightning or thunder. 

This type of cloud is most frequently 
formed by some kind of mechanical eon- 
vection, such as ascent due to converging 
winds, the flow of air over mountain bar- 
riers, and the over and under running df 
currents of different temperatures. 


The fracto-nimbus, or scud, is only: 
low, ragged detached fragment of cloud 
that often rises, like steam, immediatdy 
after rainfall on a warm surfat. 
especially the sides of mountains, whic 
it ascends like drifting fog. It-also i 
frequently dragged out of a crest cloud 
(see next page) by the swirls of th 
passing wind and hurled down the leeward 
mountain. slope. 


8. Cumulus (Cu.).—‘‘ Woolpack or Cauli 
flower Cloud.—Thick cloud of which th 
upper surface is dome-shaped and exhibits 
protuberances while the base is generally 
horizontal. ` These clouds appear to be 
formed by ascensional movement of air 
in the daytime which is almost always 
observable. When the cloud and the Sun 
are on opposite sides of the observer, the 
surfaces facing the observer are more 
brilliant than the margins of the protu- 
berances. When, on the contrary, it is 
on, the same side of the observer as the 
Sun, -it appears dark -with bright edges- 
When the ‘ight falls sideways, as is 
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usually the case, cumulus clouds show | nitions and descriptions of the ten stan- 


deep shadows. 


'_ “ True cumulus has well-defined upper 


and lower margins; but one may some- 
Limes see ragged clouds—like cumuius torn 
by strong’ wind—of which the detached 
portions are continually changing ; to this 
torm of cloud the name ‘ fracto-cumulus’ 
may be given.” 

Even the most casual observation shows 
the cauliflower heads and sides of cumuli 
to be in a state of rapid change and con- 
stant turmoil. All clouds of this type are 
caused by the:lower air being so much 
warmer than the upper that it is forced 
to ascend much as warm air is pushed up 
.a chimney by the heavier cold air on the 
outside. “Hence even forest fires some- 
times: cause the formation of cumuli. 
However; we should remember that the 
fire itself adds a surprisingly large amount 
of moisture ta the air—a gallon of water, 
roughly, for every 15 lbs. of fuel burned, 
so that the fire cumulus is not entirely due 
to convection. a 

' Since cuimuli are caused by rising air 
currents induced by relatively high sur- 
face temperatures, they are very common 
in equatorial regions, and also through 
the middle latitudes during summer. 
-Hence, too, they commonly occur over land 
most frequently during the afternoon and 
over water late at night. For the same 
reason they often follow a coast-line, over 
the water at'night and over the land 
through the day. Similarly, they are 
common over islands, whose presence fre- 
quently is shown in this way while they 
themselves are still below. the horizon. 

9. Cumulo-nimbus (Cu.-Nb.). — ‘‘ The 
Thunder Cloud; Shower Cloud.—Great 
masses of cloud rising in the form of 
mountains or towers or anvils, generally 
having a veil or screen of fibrous texture 


(false cirrus) at the top, and at its base a 


cloud mass similar to nimbus. From the 
base local showers of, rain or snow, occa- 
sionally of hail, or soft hail, usually fall. 
Sometimes the upper margins have the 
compact shape of cumulus - or form 
massive heaps round which floats delicate 
false cirrus. At other times the margins 
themselves are fringed with filaments 
similar to cirrus clouds. This last form 
is particularly common with spring 
showers. The front of a thunderstorm of 
wide extent is frequently in the form of 
a large low arch above a region of uni- 
formly lighter sky.” 

This is the most turbulent and also the 
thickest. 6f all clouds, ranging in depth 
commonly from one to three miles, and 
occasionally, in tropical regions, even to 
eight or nine miles. Its times, places, 
and modes of occurrence are all the same 
as those of the cumulus given above. 

: 10. Stratus (St.).—‘‘ A uniform layer of 

«cloud-like fog not lying on the ground. 
The cloud layer of stratus is always very 
low. If it is divided into ragged masses 
in a wind. or by mountain-tops it may be 
called *fracto-stratus.’ The complete 
‘absence of detail of structure differentiates 
‘stratu¢ from other aggregated forms of 
cloud.” 

‘The stratus is the lowest of clouds, 
‘averaging round 2,000 ft. above the sur- 
face. It frequently is formed by the lifting 
of relatively warm humid air by under- 
running cold winds ; -by the flow of a warm 
humid wind over a surface stratum of cold 
air; and by the drifting of deep fog from 
the sea over relatively warm land, as in 
the case of the “ velo ” cloud of Southern 


Galifornia, in which the lower portion of 


the fog is delightfully evaporated away, 
while the upper part is left as a gracious 
veil that shields one from the Sun until 
nearly noon. : 
The same pamphlet, entitled ‘‘ Cloud 
Forms,” from which the above-quoted defi- 


dard cloud types were taken, contains also 
the following instructions to observers :— 

‘“ (a) In tne daytime in summer all the 
lower clouds assume, as a rule, special 
forms more or less resembling cumulus. 
ín such cases the observer may enter in 
his notes ‘stratus- or nimbus-cumuli- 
formis.’ 

“ (b) Sometimes a cloud will show .a 
mammillated surface, and the appearance 
should be noted under the name ‘ mam- 
mato-cumulus.’ 

“(c) The form taken by certain clouds, 
particularly on days of sirocco, mistral, 
1ohn, etc., which show an ovoid form, 
with clean outlines dnd sometimes irisa- 
tion, will be indicated by the name 
‘lenticular,’ for example: ‘ Cumulus len- 
ticularis, stratus lenticularis °’ (Cu.-lent., 
St.-lent.). 

“(d) Notice should always be taken 
when the clouds seem motionless, or if 
they move with very great velocity.” 


SpecraL Croup Forms. 

It may seem, no doubt, that enough 
cloud forms have already been mentioned 
to include every type known to the 
Heavens, and thus to satisfy the most 
ardent cloud observer, but, in addition to 


the gradual transformation of a cloud from 


one ‘type to another, giving stages that 
puzzle the expert, there are several occa- 
sional forms sufficiently distinct, even 
though some of them belong to the 
general types already mentioned, to justify 
individual names and special descriptions. 
Billow Cloud.—Billow clouds, also called 
windrow clouds and wave clouds, occur in 
nearly equally spaced parallel bands, 
generally with intervening strips of clear 
sky. The billow cloud most frequently, 
perhaps, is only a special form of the more 
general alto-cumulus. It also is a com- 
mon form, rather as ripples, however, of 
the cirro-cumulus. On rare occasions it 
likewise occurs at low levels, where it 
might be called a type of strato-cumulus. 
- But whatever its level, the billow cloud 
is always produced in the same way—by 
the flowing of one stratum or current of 
air over another of distinctly greater den- 
sity, thereby creating air billows, precisely 
as water billows are formed on the ocean. 
Now, the crests, or tops, of these wavés 
are cooled by expansion, having risen above 
their previous level, and their troughs or 
bottoms warmed by compression. Hence, 
when the under-layer is practically satu- 
rated, each crest, because of this cooling, 
is cloud-capped, and each trough clear. 
It is particularly interesting to note that 
although each billow cloud maintains its 


identity and position in the series of waves 


as long as it exists at all—for hours it 
may be—nevertheless the actual particles 
of which it consists at any instant have 
only the briefest duration, there being 
continuous condensation on the rising or 
windward side of the billow and equivalent 
evaporation in the descending or leeward 
portion. l ; 

Furthermore, while the billow cloud pro- 
gresses steadily across the sky its velocity 
is neither that of the upper stratum nor 
of the lower, any more than the velocity 
of a water wave is either that of the wind 
that is producing it or of the water in 
which it ocours. Wind velocity, therefore, 
cannot be determined by measurements 
on clouds of this kind; nor, of course, by 
attempted measurements on any of the 
stationary types, such as those mentioned 
below. : | 

Lenticular Cloud.—The lenticular cloud 
is only the cloud cap to a station- 
ary or nearly stationary air billow 
produced, as a rule, by the flow of 
the wind over an uneven surface. It is 
especially common among high peaks and 


rugged mountains. Its material, like that 
of the crest cloud,-is in rapid change—con- 
densation on the windward side and 
evaporation to the leeward. Hence it is 
shaped like a double convex lens, the sug- 
gestive origin of its name, thickest in the 
middle and thinning away to nothing on 
either side. 

As implied above, this is a stationary 
cloud, and hence one of the several that 
cannot be used to measure wind velocities. 

Crest Cloud.—The crest cloud is caused 
by the upward deflection, and consequent 
cooling by expansion, of humid winds by 
a long mountain ridge, whose crest it com- 
monly covers, whence its name, and whose 
sides it often gracefully drapes. Occasion- 
ally, however, it forms slightly above and 
a trifle to the leeward of the ridge along 
the topmost (hence coolest) portion of the 
deflected wind current. In either case the 
cloud is permanent in position only, being 
continuously created (condensed) on the 
windward or ascending and cooling side, 
and destroyed (evaporated) on the lee or 
descending and warming side. 

The best known example, perhaps, of this 
interesting- cloud is the celebrated ‘‘ Table- 
cloth ” of Cape Town pride, spread by the 
south-easterlies over the top and down the 
sides of Table Mountain. : 

When the obstruction is only a peak 
the crest cloud is apt to be called a cap, 
hat, cowl, hood, and the like, all of which 
are recognised signs of bad weather. 

Rifle Cloud.—Very often the crest cloud 
along a mountain ridge is paralleled by 
a similar but smaller cloud over the lee- 
ward valley, or plain in the case of the 
exceptional isolated mountain. The wind, 
deflected in a great wave over the moun- 
tain, rises in a series of decreasing billows 
beyond, like the waves or riffles in a river 
due to a ledge or rock or other obstruc- 
tion on the bottom—hence the name “‘ riffle 
cloud.” : 

The process by. which the crest cloud is 
formed along the ridge of the mountain 
and restricted thereto, that is, the cooling 
of the air by ascent on the windward side 
and its warming by descent on the lee 
side, occurs also in the rising and falling 
air on the windward and lee sides respec- 
tively of the series of air waves, or giant 
riffles, induced by the mountain obstruc- 
tion to the wind. Hence, when the crest 
cloud is at all heavy the top of the first 
and largest wave is apt to be clouded ; even 
the second wave occasionally shows some 
cloud, but the third rarely, if ever. 

The crest cloud and the riffle cloud, since 
they show the presence of humid winds, 
are excellent signs of rain or snow in a 
few hours. The order of occurrence ìs: 
Formation of the crest cloud; thickening 
of the crest cloud and forming of the riffle 
cloud; growth and union of these two 
clouds and the complete covering of the 
sky ; onset of rain or snow. 


Banner Cloud—The banner cloud sug- 
gests a great white flag, whence its name, 
floating from a tall mountain peak. In 
strong winds the atmospheric pressure to 
the immediate leeward of such a peak is 
more or less reduced. If the humidity 1s 
right this causes a cloud through the 
resulting cooling, aided, no doubt in 
many cases, by the cold walls of the peak 
itself. Here, too, as in the preceding cases. 
the cloud is stationary, but its substance 
in rapid flux through condensation on one 
‘side and evaporation on the other. 


Scarf Cloud.—It occasionally happens 
that as a cumulus rises rapidly to a great 
height a thin cirrus-like cloud arch, con- 
vex upwards, forms above, and detached 
from, the tipmost cumulus head, so sug- 
gestive of a halo as to arouse poetic if not 
even pious fancies, As the cumulus con- 
tinues to rise this flossy cloud grows and 
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rests like a veil over the thunder head. A 
little later, a few minutes at most, it 
mantles the cumulus shoulder, the head 
or heads being free, and may even drape 
the sides. In all cases it has the sheen 
and apparent texture of a great silken 
scarf—hence the name. It has often been 
called ‘‘ false cirrus ” but that term is now 
commonly restricted to an ‘entirely dif- 
ferent cloud. It frequently is also called 
a’ cap cloud; but this name, apart from 
being loosely applied to any sort of cloud 
on a mountain peak, is applicable, by 
analogy, only during the early stages of 
the development of the scarf cloud, and 
hence neither distinctive nor properly 
descriptive. | | 

It is caused by the rising and consequent 
expansion and cooling of the air directly 
above the cumulus heads. Ordinarily this 
movement and cooling of the air over the 
cumulus produces no visible effect. Occa- 
sionally, however, there happens to be a 
stratum of air. at a considerable height 
(three or four miles) that is practically 
saturated. When such a layer is lifted 
locally, as just explained, a thin cloud, 
the first stage of the scarf cloud, is formed 
at the place of disturbance. When this 
layer is thin, as it commonly is, the 
thunder heads generally pass quite through 
it into drier air above, leaving the scarf 
cloud mantling the shoulders of the 
cumulus, or draping its sides at about 
the original level of the humid stratum. 

Although this is not a rare cloud, few 
apparentiy are familiar with it, owing to 
its ephemeral nature and occurrence with 
other clouds. It has, of course, but little 
of the grandeur of a towering cumulus or 
intricacy of a far-flung cirrus, nevertheless 
its coming into existence at an unexpected 
place, its silken texture, and its changes in 
form and position all merit its psi care- 
fully looked for and closely followed when 
found. e 

Tonitro-cirrus.—The name “‘tonitro- 
cirrus,” thunder cirrus, is applied to those 
grey locks, to speak figuratively, combed 
out from old thunderheads by the upper 
winds, and also the thinner edges of the 
‘‘anvil cloud,” or spreading top of a 
- cumulo-nimbus. 

Even though the winds of the lower 
atmosphere are always light when great 
towering cumuli are formed, the upper 
winds may still be strong. Clearly, then, 
the top of a cumulus that extends into a 
stratum of swift winds is certain to be 
drawn out into a more or less extensive, 
fibrous sheet of snow crystals that differs 
but little, if any, from the ordinary cirrus 
except in its mode of origin. A more 
common name for this cloud’ is ‘‘ false 
cirrus,’ but this term is objectionable since 
the cloud in question is indeed a cirrus, 
differing from other cirri, as stated, only 
in origin, | 

Mammato-cumulus. — The mammato- 
cumulus, called also pocky-cloud, festoon- 
cloud, sack-cloud, ‘“‘rain balls,” and 
several other local names, is a sort of 
miniature upside-down cumulus. It occurs 
most frequently in connection with severe 
thunderstorms, and appears to be due to 
irregular descents here and there of cold 
air on to an existing stratus cloud, each 
place of fall being marked by a downward 
bulge in the cloud base. 

Tornado or Funnel Cloud.—The tornado 
or funnel cloud is only a long funnel- 
shaped cloud about the axis of rotation of 
a tornado. It hangs down, either straight 
or curved, from the base of a rain cloud— 
commonly if not always a cumulo-nimbus 
—and varies in extent all the way from a 
mere protuberance on the parent cloud to 
a crooked trunk reaching all the way to 


short, it is just cloud, induced, like other 
clouds, by cooling, though often mixed 
with dust in its lower portion. 


always when the temperature is above 
freezing, or ice crystals, normally when 
the temperature is below freezing, 4 
invariably, because occasionally the drop- 
lets cool even much below the ‘ freezing- 
point” without solidifying. 


cloud out of which no rain is falling vary 
in size from the vanishingly small, espe- 
cially at the surface and edges where they 
are likely to be disappearing by evapora- 
tion or coming into existence through con- 
densation, up to several fold that of. the 
average particle. 
appear to be about one one-thousandth of 
an inch in diameter, roughly the size of the 
familiar lycopodium spore. 
clouds, on the other hand, such as the 
cumulo-nimbus, this range is much greater 
—from the invisibly minute, as before, up 
to the fully developed drop of,' say, one- 
tenth to one-eighth of an inch across. 


clouds, also vary widely in size, and in- 
clude every gradation from the minute, 
almost microscopic, needles of the cirrus 
to the well-known snowflakes of the winter 
storm. Their chief claim, however, on our 
attention is not because of this interesting 
dimensional range, but owihg to their ex- 
quisite beauty. The fundamental pattern, 
however simple or complex the crystal, is 
always the same, the hexagon, or six-sided 
column, but the variety is endless : Needles 
with pyramidal ends; columns, with flat 
ends; mere hexagonal flakes; hexagons 
with a simple extension at each angle, and 
hexagons with complex extensions in 
myriad varieties—and all are beautiful. 
Naturally, then, hundreds of these num- 
berless forms, as admirably photographed 
by that enthusiast, Mr. W. A. Bentley, of 
Jericho, 
models in design and art. Nor is there a 
keener zest than Mr. Bentley’s as year 
after year he adds pattern upon pattern 
to his long since marvellous collection of 
photomicrographs of the snow crystal. 


cloud. 
has become approximately saturated to 


CLOUD MISCELLANY. 
Croup MATERIAL. 
Clouds consist either of water droplets, 


ut not 


The droplets that together constitute a 


Most of them, however, 


In rain 


The ice crystals, the material of cold 


Vermont, have been used as 


WHY THE ATMOSPHERE AS A WHOLB NEVER 


1s SATURATED. 
Since evaporation is continuous from 


much the greater portion of the sur- 
face of the earth it would seem that 
the ‘ atmosphere 
saturated 


would soon, become 
throughout, and perhaps 
even filled everywhere with fog and 
But before the surface air 


any considerable depth it commonly is 


carried to higher levels by some type of 


convection, and this causes it to cool, as 
already explained, and eventually to give 
up much of its moisture, generally in the 
condition of rain or snow. Sooner or later, 
however, the air out of which the precipita- 
tion falls returns to lower levels, where 
clearly it is less humid, on the average, 
than when it began to ascend by the 
amount of water abandoned during its up- 
ward course. In short, vertical convec- 
tion induces precipitation through cool- 
ing, and precipitation, in turn, so dries the 
air as to prevent it from becoming and 
remaining everywhere intolerably humid, 
as it otherwise would be. 


Wanay CLroups Fuoat. 


Since water is about 800 times heavier 


than air one might well wonder how it is 
possible for a cloud, consisting of myriads 


of droplets, to float in a medium so light 


ance of still air may be to our own move- 
ments, it is not strictly zero. 
for instance, as we know from one of the 
most familiar of 
farthing and the feather fall together,” 

but more and more apart in air of increas- 

ing density. Now, the total pull of a rain- 
drop, say, causing it to fall, remains the 
same no matter how finely it is divided, 

while the amount of air disturbed, and 
hence the resistance and time of fall, in- 
crease with every subdivision; and since 
a single raindrop, one-sixth of an inch in 
diameter, is divisible into, or is the equi- 
valent of, eight million average cloud drop- 
lets, it is clear that, while the rain may 
descend, the cloud must settle, if it comes 
down at all, much more slowly. | 


In vacuo, 


“the 


experiments, 


Cloud droplets of the size just implied, 


that is, such that twelve hundred of them 
side by side make a row one inch long, do, 
as a matter of fact, fall through still air 
about eight feet 
where there are no rising currents, a cloud 
must, and does, gradually sink into the 
lower unsaturated air and 
Clouds, however, as explained above, com- 
monly are formed in ascending currents, 
and this ascent generally is distinctly 
greater than eight feet per minute, the 
rate just given of cloudfall in still air. 
Hence cloud is continuously formed at that 
level at which the rising air is cooled by 
its expansion to the dew-point. The drop- 
lets here formed are carried’ to. higher 
levels, there evaporated or merged into 
raindrops, or carried away, as circum- 
stances determine, but new droplets re- 
placing these are as a e a 
formed as fresh humid air arises to the 
cloud-level. | 


er’ minute. Hence, 


evaporate. 


y being 


Clouds, therefore, do not even eventually 


fall to the earth because either they are 
continuously formed at the condensation 
level by rising currents or, on slowly sink- 
ing (eight feet per minute) to lower levels 
in still air, or being dragged down by © 
descending air, are soon evaporated. In | 


any case, the cloud floats at a greater or 
less height and never falls precipitately to 


the earth as does rain. 


How Rain 1s, PRODUCED. 

Few people ever ask how rain is pro- 
duced. Perhaps this is because the phe- 
nomenon is too familiar to arouse one's 
curiosity or make him in the least inquisi- 
tive. Nevertheless, and however childish 
it may seem, it is both a rational question 
and a difficult one to answer. 

The familiar, pretended answer is, in 
effect, that somehow the air is cooled until 
condensation occurs on the various nuclei 
praen, and that the larger of the drop- 

ets thus produced that happen to be well 

mp in the cloud fall to lower levels, thereby 
encountering many other partiċles, and 
through coalescence with them growing 
into full-sized drops. But, as implied, 
this explanation explains nothing. In 
the first place, there are so many nuclei 
present in the atmosphere—hundreds at 
least, and usually thousands, ‘to every 
cubic inch—that division of thé condensed 
vapour between them leaves every one 
quite too minute to fall with any con- 
siderable velocity. Then, too, calculation 
shows that if a particle should fall, in the 
manner supposed, through a cloud even 8 
mile thick and pick/up everything in its 
path it still would be a small drop. That 
1s, rain 1s not formed in this simple man- 
ner, as is also obvious from the fact that 
a cloud may last for many hours without 
giving any rain whatever. S 

The actual processes in the formation of 
rain seem to be :— ! 

1. For some reason, such as surfas 


the earth. It is caused by the cooling, due 
to expansion, ef the rotating air, to a 
temperature below the dew-point. In: 


and of such slight resistance to penetration 
as the atmosphere. But, however imper- 
ceptible and entirely negligible the resist- 


heating, a mountain in the wind’s p; if? 

or convergence of different currents,/_ 

surface air is forced up to conside ed 
t i i as 
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heights, during which rise it does work— | from two stations a mile, say, apart, and 
gives up energy—by expansion against the | its exact direction from each station, .both 


horizontal and vertical, noted as it dis- 


a 2. As soon as the dew-point is passed | appears into a cloud base. From these 
condensation begins on the innumerable | directions, which can be determined very 
nuclei present, and a cloud is formed, the} accurately with suitable theodolites, and 
particles of which, being heavier than | from the known distance between the two 
equal volumes of air, slowly fall with rè- | observing stations and the height of either 
ference to the atmosphere itself. That is,!above the other, the cloud height is 
the rising current passes by the cloud par- readily. obtained by a simple trigono- 
ticles to a greater or less extent, however | metrical calculation. 


3. Any definite spot on the base of a 


3. The lower cloud particles filter -the | cloud may be simultaneously observed 
air rising through them, and thereby more | (triangulated, to be exact) from the two 
or less clean it of dust motes and other | stations, and its height calculated from 
Hence the droplets formed in|the data thus obtained, precisely as in 


the rising air after this filtration grow|the case.of the pilot balloon. The obser- 


much’ faster, being relatively few, than 
C they otherwise would. | 


vations, of course, may be either visual 
or photographic ; the latter, if well done, 


4. Presently many of the larger drop-| generally being the better, since it affords 
lets coalesce, and thus become heavy | opportunity for detailed study and inde- 


enough to 


fall against the rising current. | pendent measurements on many different 


‘' Nor, indeed, can they fall (reach lower | points. 


levels) until by condensation or coales- 


4. The angular altitude of a kite and 


cence. or both, they have attained a cer-jthe length of wire out, at the time it 
tain minimum size determined _by the| enters a cloud base, also furnish a fair 
vertical velocity of the air in which they | means of computing the desired height. 


happen to be. 


any considerable condensation, 
tains, or even carries high 
lets until they gave grown 
and the automatic filtering of 

| ı filtering restricts further condensation to 
comparatively few particles, 
insures their rapid growth), appea 
necessary and sufficient to account 
formation of rain. 

5. Most of the drops, as, they emerge 
from a cloud, are likely to have sub- 
stantially the same size—namely, t 
which is just sufficient to overcome the 

= they were formed. Now, drops of the 
same size fall with the same speed, hence 
any two that happen to be close. together 
are likely to remain so much longer than 
drops of unequal size and thereby have 
more chances of union through fortui- 
tous disturbances. Furthermore, when 
falling drops are side. by side, the air 
tends to push them together just as pass- 
ing boats are forced toward each other. 
Clearly, though, this pressure has time 
to bring closely neighbouring drops into 
actual contact only when they fall with 


r to be| of ordinary , cumuli, 
for the | closely computed from the current values 


5. The exact time of disappearance of 


6. The level of storm-clouds, or low 


and thus}clouds at the time of strong winds, and 


can be tolerably 
of the temperature and humidity. 

_The above are by no means all the pos- 
sible ways of measuring the heights of 


hat| clouds, but they are the mote accurate 


and the ones most commonly practised. 


upward movement of the air in which] Way rimm Basr or a Given CLOUD, OR 


Croup SYSTEM, was EVERYWHERE 
NEARLY THE Samre HEIGHT. 


One of. the most interesting and signifi- 
cant things learned from cloud measure- 
ments is the fact that the base of any 
cloud: sheet—that: is, a particular sheet 
at a particular time, whether continuous 
or broken and scattered, is everywhere 
at about the same level. The reasons for 
this are very simple :—(a) Since the tem- 
perature and humidity of the air at any 
given time are nearly the same at neigh- 
bouring places over a. considerable area, 


the same, or very nearly the same, speed. | the height throughout such region is 


From these considerations it seems that 
the smallest drops—size 1, say—shoul 
unite to form size 2, and size 2 unite with 
each other to form size 4, rather than 


with size 1 to form size 3, and so on,| JjJoyds are abont the same. 


doubling at each union. Hence we should 
rae more drops having the weights 1, 

’ 4 8, ve 
values, and this expectation has been fully 


approximately constant at which rising 
air will have cooled to the dew-point and 
cloud begun to form. Hence the base 
levels of a series of detached cumulus 
(b) Since 
rising air ascends until, by expansion, it 
has cooled to the temperature of the then 


than any intermediate! surrounding. air, at which level it spreads 


out and drifts away with. the general cir- 


verified by observations on all sorts of! eylation, and as convection, whatever its 


rains. , 

Tue MEASURING oF CLOUD HEIGHTS. 

It is always interesting and sometimes 
very useful to know the heights of the 
clouds, or, to be more exact, the heights 
of their bases—useful, frequently, to the 
aviator, to whom very low clouds may be 
a danger and certainly a nuisance, and 
useful as an aid in forecastihg the local 
weather for the next few hours. 


There are several methods of deter-| 


mining the heights of clouds as accurately 
as ever is necessary. -Indeed, under 
favourable circumstances, the error may 
not be more than a few feet. 

1..The aviator, for instance, can take 
the reading, corrected if necessary, of his 
| altimeter the instant he climbs into the 
base of a cloud. 
§ 2. A pilot balloon (small free dalloon 
‘thwithout instruments) may be observed 


i D 


cause. applies to air Of all degrees of 
humidity, and occurs at different times 
and all manner of places, it follows that 
the atmosphere is always more or less 
stratified in respect to its water vapour. 
In general, therefore, clouds must also 
form in these layers. There may be, and 
often are, two or more cloud Jayers at 
the same time at different levels, but a 
cloud filling the whole depth of 
the. atmosphere, or even a layer 
five or six miles thick, is not to be 
expected, nor is any such layer of con- 
siderable extent often if ever formed. 


LEVELS oF Maxnmrum CLOUDINESS. 


Since several types of clouds occur at 
various elevations, and since no level, from 


the surface of the earth up to the highest. 
cirrus. is free from condensation, it might | British ‘birds. 


seem that clouds are as likely to have one 
height as another throughout their pos- 
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sible range. However, it is certain that 
there are levels of maximum and minimum 
cloud frequency, even though it may not 
be as easy to prove some of them by 
direct observation owing to the prevalence 
of lower clouds. The more important 
levels of maximum cloudiness are: 

Fog Level.—As everyone knows, a fog, 
whatever its depth, from a mere gauzy 
veil to the deepest and densest layer, is a 
cloud on the earth. Obviously, therefore, 
the surface of the earth itself is a level of 
maximum cloudiness. 

Cumulus Level.—Since evaporation 
tends ‘all the time to saturate the atmo- 
sphere, and since humidity is held down 
by convectional condensation, and, fur- 
ther, since, over extensive areas, convec- 
tion is roughly the same most of the time 
through an entire season, it follows that 
the ordinary rain cloud and the common 
cumulus cloud must have a roughly stan- 
dard base level at a moderate elevation. 
This level, therefore, say 4,000 ft. above 
the surface, is also a level of maximum 
cloudiness. 


Alto-cumulus Level.—The strong con- 


In short, a rising current, essential to| a kite up into a cloud may be noted, and vection common to dry summer weather 


that sus-| the height of the kite at that instant, 
er, cloud drop-|and hence also of the cloud, determined 
to falling size, | by subsequent examination of the tem- 
the ascend-| perature and pressure records on the kite 


ing air by the cloud formed in it (which | instruments. 


often produces small cumulus clouds at 
considerable heights—frequently two to - 
two and one-half miles above the surface. 
Furthermore, during the average thunder- 
storm a great deal of humidity is urged 
up to roughly this same level, and there — 
spread out into a wide layer by the 
swifter winds of ‘that height. Subsequent 
convections in this layer often induce many 
small cumuli. For both reasons, there- 
fore, this level, known’ as the alto-cumulus 
level, is likewise one of maximum fre- 
quency of cloud. i 
Cirro-stratus Level.—The topmost por- 
tions of the clouds in a cyclonic, or 
general, rain are carried forward over 
very extensive areas’ by probably the 
swiftest winds of the entire atmosphere. 
Hence this level, roughly five miles above 
the surface, is also one of maximum cloud 
frequency, or at least of cloud observation. 
Cirrus Level.—Rising masses of air can 
not ascend, for reasons well known, 
beyond the level of the highest cirrus 
clouds, that is, in middle latitudes, above 
an elevation of about six miles. Any air 
that reaches this level necessarily spreads 
out in an extensive sheet or layer in which, 
under favourable conditions, condensation 
occurs in the form of fine snow crystals. 
Hence this ultimate level of the ascending 
air, at which its horizontal spread is 
great, is also one of maximum cloud 


extent. ; 
(To be continued.) 


—— 0 0M 
ALBINISM IN BIEDS. 


I happen to have become acquainted 
with so many cases. of this peculiarity 
in the district in which I reside (Nairn), 
that I have come to wonder whether its 
prevalence is peculiar to particular locali- 
ties. A number of years ago an inmate 
of the house from which I write found in 
the garden a blackbird’s nest with four 
young birds, two black and two white. 
The two white birds were taken from the 
nest to be brought up ‘‘by hand.” This 
was successfully accomplished in the case 
of one of them, which developed into a 
handsome bird, & fine healthy specimen 
of the blackbird, but clothed in a com- 
plete garb of pure white. For several 
years this bird was exhibited at the local 
bird shows, and on every occasion was 
awarded the first prize in the class of 
While we were in posses- 
sion of this\rara, avis, I came across @ 
white hedge-sparrow™in captivity, which 
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had been caught in the country about 
three miles from here, and I purchased 
it, and for several years we had these two 
specimens of albinism at the same time. 
They took kindly to captivity, and only 
succumbed to the ills which age brings 
alike to birds and men. 


Some years before coming into posses- 
sion of these birds I had seen one or two 
_ white blackbirds in the policies of a 
country house. about a mile from here, 
and I had also heard of crows being seen 
in the neighbourhood which were mottled 
with white. 

At later dates I came to know of a 
white blackbird visiting a garden in the 
town of Nairn, and of a white pheasant 
_ being seen.in the upland part of the 
county about seven miles distant. Ata 
country mansion in another part of the 
county about six miles from here there 
18 preserved in a case of stuffed birds a 
white coot shot in the vicinity a good 
many years ago. 

Four years ago a blackbird with a 
white patch on one side of the head and 
surrounding the eye was a regular visitor, 
and in the second and third years of our 
residence there was another with a white 
patch under one wing. The summer be- 
fore last we were still more surprised to 
see one or two common sparrows with 
white splatches on their wings which 
regularly frequented a birds’ bath oppo- 
site one of our windows. But the most 
interesting visitor has been a blackbird 
with head almost entirely white, tailing 
into streaks down his throat and back, 
and a large white streak along the lower 
part of each wing. He has been a con- 
stant visitor last year and this year. A 
few weeks ago he was evidently doing his 
best to find a mate, and we thought he 
had succeeded, but this now seems doubt- 
ful, as of late he regularly appears alone. 
It may be, of course, that he completed 
his matrimonial arrangements, and that 
his spouse is detained at home by domes- 
tic duties; but from his movements it 
seems more probable that his lady-love 
has proved fickle and transferred her 
affections to a sweetheart of more normal 
aspect. It is certainly the case that, 
except when seeming to be in quest of a 
mate, our speckled friend has invariably 
been alone, as if cut off from the society 
of other birds. He is timid and not 


approachable.—H. T. D., in “The Scots- 
man.” : , l 


— =D 0 m 
THE OSCILLOSCOPE. 


Demonstrations have been giv 
Manchester College of Technology ‘of = 
invention known as the oscilloscope, the 
purpose of which is to enable the eye to 
trace the actjon of any part of a machine 
while ın motion at high speed. Developed 
during the war by Mr. A. J. H. Elverson 
at the Farnborough Aircraft Establish- 
ment, the oscilloscope was then used for 
investigating vibration problems which 
arose in the working and designing of 
aero-engines. It can be applied to all 
branches of engineering, and has been 
used with success on many types of 
engines and machines. Itis a stroboscopic 
apparatus, by the use of which high-speed 
machinery of all kinds can be observed 
under working conditions, the apparent 
speed being reduced to a predetermined 
fraction of the actual running speed. For 
instance, a crank making 100 revolutions 
per second can be made to appear ag if 
‘revolving only once per second. This 
ratio of 1 to 100 is called the optical gear 
ratio. One te 100 has been found in prac- 
tice a very convenient ratio, though a 
ratio of 1 to 1,000 is sometimes more ser- 
viceable and can easily be adopted. © 
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The instrument reveals clearly’ the 
actual behaviour of all running parts 
under working conditions, and thus simpli- 
fies the study of many problems which 
confront the mechanical engineer. Faulty 
running, too, can be much more readily 
detected; also the point at which the 
fault occurs in any cycle of operation. 
This can be done even though the full 
operation be too speedy for the eye to 
follow. In a sense, the apparatus gears 
down the rate at which the eye receives 
impressions, hence the term optical géar 
ratio. The apparatus illuminates the 
moving object to be examined, by a seriés 
of flashes from a special form of electric 
lamp which is controlled by the instru- 
ment itself. The flashes are arranged to 
take place at regular intervals in the 
movement of the part so that the eye may 
be said to take a series of flashlight im- 
pressions in regular sequence. Assuming 
that the optical gear ratio be 1 to 100, an 
observer watching a crank making 100 re- 
volutions per second will, in the course of 
a second, see in sequence 100 phases of one 
complete revolution. While the crank is 
making 100 revolutions it will, as illu- 
minated by the lamp flashes, appear to 
creep through one revolution. It is also 
possible with the instrument to make the 
mechanism under inspection appear to be 
stationary at any given point in the cycle 
of operation. Thus, not only can inaccu- 
racies of operation due to faulty design be 
detected, but temporary aberrations from 
normal working at some point in the cycle 


of operation can be discovered and studied.. 


It has already been found that by sub- 
stitutihg a microphone and telephonic at- 
tachment for the flash-lamp it is possible 
to enable the ear to analyse mechanical 
noises as the eye is enabled to analyse 
mechanical motion. A noise under investi- 
gation can, speaking figuratively, be 
stretched out so that its origin and loca- 
tion can be ascertained. This develop- 


ment of the apparatus has not yet been’ 


perfected, but it has gone far enough to 
promise engineers an easy and certain 
means of ascertaining, say, when and 
where a “ knock ” in an engine occurs. 


————_)—»ea-¢_—_—_—_—_———” 


SCIENTIFIC SOCIETIES. 


NORTH MIDDLESEX WIEKBLESS 
CLUB. 


The eighty-eighth meeting of the club 
was held on Wednesday, April 5, and was 
well attended. The chair was taken by 
Mr.: G. Evans, and after the minutes had 
been read.he called on Mr. D. J. Stone to 
give his paper on “ Electric Clocks.” 

Mr. Stone, by kind permission of the 
Synchronome Co., had brought to the hall 
a master-clock made by that firm, and two 
wall dials, also the movement and hands 
of a large turret clock. These he had 
affixed in prominent positions, and they 
ticked off the half-minutes during the 
evening in the manner which is well known 
to most wireless workers. In addition, 
there were a number of diagrams, drawn 
to a large scale, which enabled the audi- 
ence to follow the lecture with ease. 

The lecturer started by giving a brief 
history of electric clock making, saying 
that the idea of driving clocks by elec- 
tricity existed very early in the days of 
electricity; but owing to practical diff- 
culties it was found impossible to make 
these early types keep good time and at 
the same time be economical in current 
consumption. Mr. Stone described the 
different types of electric clocks, and 
pointed out the advantages and disadvan- 
tages of each. He then dealt in detail 
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with the “ Synchronome ° system, which, | 
he told his audience, was, in his opinion 
and in that of many‘ others, the best 
system so far invented. He explained the 
movement by means of various parts which 
were on the table, and laid particular 
stress on the extremely low current con- 
sumption, which amounted to only 2 
ampere-hours per annum, Another special 
feature of this type is the very short dura- 
tion of contact, and further the impulse — 
given to the pendulum is independent of 
the state of the battery. Mr.. Stone ex- 
plained the ingenious method used when 
correcting these clocks by wireless. Some 
of the members present gave their experi- 
ence of these clocks, and of other makes, 
and Mr. Stone answered many questions. 
The meeting closed with a vote of thanks 
to the lecturer for the troublehe had taken 
and the pleasure he had given. 


SCIENTIFIC NEWS. 


oe ee ee 


A British official in the Cameroons, in 
the course of a letter to his relatives in 
Edinburgh, dated February 28, 1922, 
says: ‘‘ We have had a somewhat exciting 
time with our Cameroon Mountain 
(15,000 ft. odd). Three weeks ago it started 
the most hideous rumblings. I was at my 
other station up the mountain, and we 
began to get earthquake shocks, seven or 
eight in the twenty-four hours. Then a 
small crater burst out at the top, and 
began throwing up huge boulders like a 
‘giant juggler. This had been going on for 
a fortnight, when it suddenly stopped, and 
we got news that the mountain had burst 
on the other side from us, in four places. 
The extraordinary thing is that though the 


Iauntain is over 13,000 ft., where it burst 


is only about 2,800. We went round by 
launch thirty miles from here to see the 
other side, and a fine sight it was—two 
craters going for all they were worth. One 
was shooting up flames to a height of 
3,000 ft., and the other about 1,500, and 
roaring like ten thousand furnaces. 
Coming from each was a stream of lava, 
white and incandescent. Coming from 
each crater all the time were huge boul- 
ders a ton weight. These were thrown up 
right through the clouds out of sight, and 
then down they would come again. Every- 
thing round us—-we were seven miles away 
—was covered with ashes—a- perfectly 
wonderful sight at night. The lava stream 
is steadily coming to the sea, and is flow- 
ing through a cocoa plantation, and set- 
ting the trees on fire as it comes along. 
Since the mountain burst we have had ro 
more earthquakes. It is still spouting 
away, and no one knows when it will 
stop,” 


In his second lecture on ‘‘ Earth Move- 
ments,” at the Royal Institytion, o 
April 4, Mr. J. W. Evans explained the 
methods by which the more. delicate 
phenomena due to the attraction of the 
Sun and Moon can now be observed and 
measured. To avoid the disturbing in- 
fluence of temperature changes on the 
Earth's surface, it was found necessary 
to establish the pendulum in a chamber 
excavated 80 ft. down a well, but it ap- 
peared that even then the weight of 
masonry with which it was lined exerted 
a continuous pull, which deflected the 
pendulum. This difficulty’ was, however, 
overcome, and a line was obtained. which 
expressed what the movement of the 
pendulum would be if the Earth were 
rig:d. It was found that the Earth yielded 
more in the north to south than in the 
east_to west ‘direttion, its up and. down 
movement being about 18 ins. The 
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. Butterflies,” by H. Mace. 
deal with ‘‘Scientific Politics,” ‘‘ Labour 


<- 


APRIL 14, 1922. 


N 


` 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 2977. 


447. 


lecturer suggested that this was because 
the foldings in the Earth’s crust had an 
æast and west direction, and as in the case 
of corrugated iron, or a Chinese lantern, 
"rigidity was greatest at right angles to 
‘the folds. If the Earth were rigid, he 
Said, marine tides would be double what 
they are now. The movements produced 
by the Sun were greater than those due 
to the Moon. There weré the variations 
of winter and summer, and also diurnal 
and semi-diurnal variations, which were 
very marked. It was remarkable that the 
barometer showed similar changes to 
those of the pendulum. The diurnal 
movement was greater in summer than in 


iY ry - ° . ; 
winter, ‘and ‘the semi-diurnal movement 


-waS connected with radiation, distance 
from the Sun, and the elasticity of the 


` Earth, which had the elasticity of steel 


down to. 2,000 ft. He believed that the 
diurnal movement was associated with the 
heating up of portions of the Earth’s 
crust. , Variations were also caused by the 
‘movement of the Pole, and the question 


` arose whether in the course of ages the- 


Pole might not be carried far away from 
its original position. A long series of ob- 
servations and surveys would be necessary 
to the solution of the problem. 


‘* Science Progress ’’ for April (London, 
John Murray, 6s.). is, as usual, fully up 
to date with its quarterly review of recent 
advances in science. The principal articles 
include ‘‘ The Problem of the Rhodesian 
Fossil Man,’’ by A. Smith Woodward, 
F.R.S.; “The Scope and Method of 
Mental < Anthropology,” by Sir James 
George Frazer, F.R.S. ; ‘‘The Geological 
History of the Primates,’’ by A. 


U. 


‘Thacker, A.R.C.S., and ‘‘ Spitzbergen : Its 


Natural History and Resources,” by V. S. 
‘Summerhayes, B.Sc. The “Popular 
Science’ Paper’’. ison “ Some African 
The ‘‘ Notes ”’ 


and the Labour Party,” etc. The 
“* Essays ’’ include a remarkably interest- 


= ing paper on “ The Mental Ability of the 
Quakers,” by E. H. Hankin, M.A., Sc.D., 


of Agra. 


- Professor Einstein was to have attended 


the session of the Academy of Sciences on 


the 4th inst., but a certain number of 
members having decided as a protest 
against his presence ‘to rise and leave the 
hall ag soon as he entered, the philosopher 
cancelled. the engagement to avoid a 
manifestation. 


M. Louis Breguet, the distinguished 


French builder of aeroplanes, read a paper 


before the Royal Aeronautical, Society on 
April 5, at the Royal Society of Arts, on 
+ Aeradynamical Efficiency and the Reduc- 
tion of Air Transport Costs.’ It was 
not, he pointed out, the cost of fuel or 
crew which now made aeroplanes expensive 
machines, but only their short lifa They 
must hope and expect to see large and 


‘strong aeroplanes of the future, as safe as 


motor-cars, steamships, and railways, and 
-having an average life of twenty-five years. 
‘The aeroplanes of the future would weigh 


-*from 20 to 40 tons, and have engines of 


1,500 to 4,000 h.p. They would have wings 
more than 6 ft. thick, within which there 
would be cabins and saloons, It was prac- 


_ tically certain that the aeroplanes of the 


future would not burn petrol, but rather 


heavy ‘oils or rather cheap fuels, the cost 


price of which should be about one-fifth 


that of petrol to-day. The future price of 


aerial transport would be of the same order 


as the present first-class railway fares in 


‘France. 


Dr. Francis Darby Boyd, Professor of 
Clinical Medicine at Edinburgh Univer- 


‘all tidal phenomena, 


sity, died at Edinburgh on the 4th inst. 
Professor Boyd, who was appointed to his 
Chair in 1919, served with distinction 
during the late war, when, as a colonel in 
the Army Medical Service, he was a con- 
sultant to the British Army in Egypt. For 
his work he was mentioned in dispatches 
and created a C.B. He had previously 
seen active service in South Africa, where 
he served as a physician with the Edin- 
burgh Hospital, being mentioned in dis- 
patches and created a C.M.G. Professor 
Boyd was also Physician to the Royal In- 
firmary, and Consulting Physician to the 
Deaconess Hospital in Edinburgh, and 
lecturer on Materia Medica and Therapeu- 
tics at the School of Medicine of the Royal 
Colleges, Edinburgh. i 


Guy Wernham, the London  boy- 
scientist, who went alone to the 
Cameroons, has decided to fit up wireless 
in the jungle. His 8,000-mile journey has 
landed him at Bitje, about 200 miles in- 
land from Duala. Though there is a 
weekly service of steamers from this port, 
white men in the interior only receive a 
mail every two or three months. Wern- 
ham’s purpose is to rig up a portable wire- 
less apparatus at Bitje, and keep in 
regular communication with Duala, and 
thus get his own messages and hear home 
news quickly. 


‘‘Transactions of the Optical Society,” 
No. 2, Vol. XXIII. (Imperial College of 
Science and Technology, 10s.), contains 
some valudble papers by L. C: Martin, 
D.I.C., A.R.C.S., B.Sc., on “A Physical 
Study of Spherical Aberration ” ; on ‘‘ An 
Autoboscope and an Incandescent Colour 
Top,” by: F. L. Hopwood, D.Sc., 
A.R.C.S., F.Inst.P.; on ‘‘ Achromatic 
One Radius Doublet Eyepieces,” by 
Lieut.-Col. J. W. Gifford, F.R.A.S. ; on 
“ The Manufacture of Optical Glass,” by 
C. J. Peddle, M.B.E., D.Sc., F.I.C., 
F.Inst.P. ; on the ‘‘ Variation in Refrac- 
tive Index Near the Surfaces of Glass 
Melts,” by F. Twyman, F-.Inst.P., and 
A. J. Dalladay, A.Inst.P.; and ‘‘ The 
Optical Three Apertures Problem,” by T. 
S. Smith, M.A., F. Inst.P. 


The death has taken place at Sheftield of. 


Dr. Andrew McWilliam, .for many years 
closely associated with the Applied 
Science Department of Sheffield Univer- 
sity, and who received the degree of 
Doctor of Metallurgy in recognition of his 
researches into metallurgical steel. He 
gave up his University appointment in 
1911 to become chief metallurgical adviser 
to the Government of India. In that coun- 
try he witnessed and assisted in a marked 
growth in the steel industry, receiving the 
C.B.E. in recognition of his valuable work. 
Since his return to Sheffield in 1920 he 
practised as a consulting metallurgist. He 
was a familiar figure at the Iron and Steel 


‘Institute, a frequent contributor of papers 


to that body, and a prolific writer on 
metallurgical research. 


Addressing the Institution of Civil 
Engineers on ‘‘Corrosion of Ferrous 
Metals ’’ last week, Sir Robert Hadfield 
said that. for the year 1920 the loss by 
rusting in use was estimated for the world 
at 29 million tons, and for that year, with 
steel at £20 per ton, and after making 
allowances for protection, etc., the annual 
cost of wastage was probably over £70U 
millions. | 


“Tides and Tidal Streams,” by Com- 
mander H. D. Warburg, R.N. (London, 
Cambridge University Press,‘ 8s. 6d. net), 
‘is an adequate explanation of the causes of 
coupled with an 
attempt to introduce improved methods of 


North Atlantic, north of Scotland. 


acquiring and imparting information by 


means of harmonic constants, and how, 
from.them, the height-.of the tide may be 
calculated at any port in the world and 
at any moment, with the necessary degree 
of accuracy. It should certainly secure 
official and non-official approval, with the 
result that in course of time harmonic 
constants will be given in all tide tables, 
instead of, or in addition to, the non-har- 
monic constants now given. Very many of 
our readers who have now and again for 
years discussed the matter in our own 
columns will find the book most welcome. 


Dr. H. N. Dickson, formerly Professor 
of Geography at University College, Read- 
ing, and head of the Geographical Section 


‘of the Intelligence Department of the Ad- 


miralty, died in Edinburgh, at the resi- 
dence of his brother, Dr. W. K. Dickson, 
on the 2nd inst. Born on June 24, 1866, 
he spent a considerable period in early 
life as an observer in the Ben Nevis Ob- 
servatory, and also carried out important 
oceanographical investigations in the 
ir: 
1915 he was invited to assist the Intelli- 
gence Division of the Naval Staff in’ bhe 
formation of a geographical section, and 
was rewarded for his war service with the 
C.B.E. He was president of the Royal 
Meteorological Society in 1911-12 and oi 
the Geographical Section of the British 
Association in 1913. 


The Birmingham University has received 
from the trustees of the James Watt 
Memorial Fund the sum of £5,000 to- 
wards the establishment of a Chair of Re- 
search in Mechanical Science, to be known 
as ‘‘The James Watt Chair.” Mr. James 
Couper Brash, M.C., M.A., M.B., Ch.B., 
has been appointed Professor of Anatomy, 


to fill the vacancy occasioned by the death ` 


of Professor Peter Thompson. Mr. W. 
Walker, C.B.E., has been appointed Exter- 
nal Examiner in Mining, in place of Sir 
William Atkinson, who was unable to 
serve; Professor J. Strong, M.A., LL.D., 
C.B.E., External Examiner in Education, 
in place of the late Professor J A. Green ; 
and Dr. Arthur Francis Voelcker, 
F.R.C.P., External Examiner in Medicine 
for 1922. ‘The appointment of Mr. Cyril 
A. Raison, M.B., Ch.B., F.R.C.S., as part- 
time assistant in anatomy has been can- 
firmed by the Council. 


————>-2see-__- 


Making Charred Archives Legitble.—At a 
recent fire in an American post office some 
records contained in what was supposed to be 
an air-tight safe were charred beyond recog- 
nition. The postmaster thereupon sent the 
relics to the Bureau of Standards for scientafic 
investigation. Chemical means of restoration 
were resorted. to without success, and then 
photographic methods were tried. A charred 
sheet of paper was laid between two photo- 
graphic plates, with the emulsion sides of the 
plates next to the carbonised record. They 
were allowed to remain in contact for a fort 
night. Then the plates were developed in 
the ordinary way. 


Royal Aeronautical Society.—The following 
preliminary programme of ‘lectures for next 
session has been arranged:—November 2, 
Major A. R. Low, “A Review of Airscrew 
and Helicopter Theory, with Aeroplane 
Analogies `° ; November 16, Mr. R. McKinnon 
Wood, ‘“ The Co-relation of Model and. Full 
Seale Work ’’; December 7, Professor C. F. 
Jenkin. ‘‘ Fatigue in Matemals’’; February 
15, 1923, Wing Commander T. R. Cave- 
Browne-Cave, ‘‘ The Practical Aspects of the 
Seaplane’’; March 1, 1923, Major F. M. 
Green, ‘‘ Helicopters.” The offices of the 
society—svill be closed for the Easter holidays 
on Thursday; April 13, and open on Tuesday, 
April “18. 
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LETTERS TO THE EDITOR. 


. CHRONOLOGICAL CHANGES IN 1925.— 
MAGNITUDE OF MINOR PLANETS.— 
THE DATE OF EASTER DAY. ` 
[150.}—Chronological Changes in . 1925 

(151, p. .126)—The author of this ques- 

tion is under a misapprehension, for there is 

no intention to alter the Sidereal day, and it 
is difficult to see how that could be done with- 
out the drastic action he suggests, involving 
an alteration of the Right Ascension of all 
stars in catalogues nd maps, which is a pro- 
cedure that even the most progressive re- 
former might shrink from. The change con- 
templated refers to the Astronomical day, or 

the day in which the hours, counted from 0 

to 25, are regulated by Mean. Time and begins 

at Noon, which is approximately the middle 
of /daylight Lours. This day is of great 
antiquity, and is said to have been used by 

Ptolemy, the raison d’être being that the 

transit of the Sun marked the beginning of 

the astronomer’s day. (The actual change that 
is to: be made will be understood from the 

following paragraph, which is attached as a 

label to the ‘‘ Nautical Almanacs ” now being 

published :— . 

_ _ “In both the abridged and completé ‘ Nau- 

tical Almanac’ the times styled G.M.T. are 

at present reckoned from Noon, corresponding 

‘to twelve hours (Civil Time), but from the 

‘year 1925 inclusive and thenceforward the 

times styled G.M.T. in these publications will 

be given commencing at Midnight, to con- 
form with Civil Time; the term ‘ Greenwich 

Mean Time’ will then be considered to be 

the standard time of the meridian of Green- 

wich, commencing at M-dnight and reckoned 
throughout the twenty-four ‘hours.’’ 

. The above defines the Astronomical day: 

The Sidereal day is an altogether different 
conception which need not be defined here, 
beyond saying that in course of the year it 
begins at all times of the Astronomical day, 
.as may be gathered from the entries under 
“Sidereal Time at Nocn’’ in the monthly 
Astronomical Notes. This unification of the 
Astronomical and Civil day, as it is called, is 
not a new idea, nor is it proposed for the 
first time. Questions of. time-reform were 
much discussed about the years 1885-1886, 
the main suggestion being the adoption of a 
Universal Time to be used in all parts of the 
world, which actually took shape in the now 
existing zone-time system, that had, how- 
ever, been in use on the American railways 
some years earlier. These reforms, of which 
the alteration of the Astronomical day was 
one, were much fostered by the late Sir 
William Christie, then Astronomer-Royal, 
and it was probably at his instigation that, 
= as he said in a lecture at the Royal Institu- 
tion am March, 1886, the Board of Visitors of 

Greenwich Observatory almost unanimously 

recommended that, in accordance with the 

resolution of the Washington Conference (held 
in 1884) the day in the English “Nautical 

Almanac’’ should be arranged from the year 

1891 to begin at Greenwich Midnight... .’’ 

As we know, this change was not made then, 

-and an effort to the same end made in 1893 

by Mr. Sandford Fleming, of Toronto, propos- 

ing that the change should be made in 1901, 

was. similarly. unsuccessful. The querist 

begins by saying that it has been announced 
that the twenty-four hour clock will be 

‘ brought into general use in January, 1925. I 

have not seen such an announcement, but I 

believe that it is in contemplation, for a Govern- 

ment Committee has orted in favour of 
such a scheme. To bring it into use com- 
pletely, however, would “‘nvolve considerable 
trouble—more, in fact, than the introduction 


of Summer Time, for we should have to alter | 7 


the dial plates of most existing clocks and 
watches, or even their wheel trains, to make 
the hour hand go round once in 24 hours, to 
do the thing thoroughly. Still, it does not 
seem impracticable. | 
war showed advantages in not having to use 
the letters “a.m.” and “p.m.,” and the 
system is already adopted in “ Whitaker’s 
Almanack ”’—no doubt with the approval of 
those who use that work. 


1886, and many were the suggestions for 
making the necessary 


made in 1925 is. not approved by everyone. 


—tThe first of the 
‘was answered by 


given as 18.0. This is known as No. 878 or 


1916f, having {been discovered in Sep- 
tember, 1916, by an American astrono- 
mer. There are instruments called photo- 


ances.. If the querist has a wish to do this, 


most Almanacks. There are only two in 1922, 
both of the Sun, which is the least that there 


Experience during the] 2 


This was one of. 


the proposed alterations of the period 1885- 


alterations in time- 
keepers. It need scarcely be said that both 
this scheme and that for the alteration of the 
Civil day have met with opposition, and some 
recent correspondence in the “Observatory 
Magazine” shows that the alteration to be 


Magnitude of Minor Planets (152, p. 126). 
uestions ‘with this reference: 

r. Ellison in last week’s 
number. To indicate the magnitude of the 
asteroids it may tbe sufficient to say that 


of about 700 of these bodies that will be in 
Opposition during this year, sixteen will at 
that epoc itu 
between 15.0 and 15.5 and eighty-five will’ be 
between: 14.0 and 14.9. This information is 
taken from the German publication that I. 
mentioned in my last letter (p. 122), ‘There is 


h of their career be of magnitude 


one much fainter than amy ithese, for itis 


meters {for determining star magnitudes, 
the esséntial fact of their use being 
comparison of the brightness of the star under 
examination with that of a star or stars 
adopted as standard, which may be done by 
the eye without the help of. one of these appli- 


and has a telescope, he may be recommended 
to join the Variable Star section of the 
B.A.A., when he will receive efficient help. 

The Eclipses of the year are mentioned in 


can be. One of them happened lately, on 
March 28, as several correspondents men- 
tioned ; the other will ibe in the early morning 
of September 21, and will be invisible at 
Greenwich. 

Easter Day was on Apri] 16, as it is this 


This interval of eleven years between recur- 
rence of the same date is very common, be- 
cause it generally contains three leap-years,, 
and this brings Sunday, and, in, fact, all days 
of the week, to ‘the same day of the month. 
In the second place, after eleven years the 
date of the Ecclesiastical Full Moon is only 


to Ibe in the same week at the beginning and 
end of the interval. April 16 is very frequent 
as the date of the ffestival.' Between the 
years 1583 and 2200 it occurs twenty-six times 
—a record equalled ‘by March 31 and April 11, 
but not by any other of the thirty-five pos- 
sible days. H. P. Hollis. 


THE ECLIPSE OF THE SUN. MARCH 28. 


(151.]—There was a ‘great deal of cloud about 
the sky in this locality on the above date, and 
short glimpses of the Sun only could be had. 
Using the 4-in. Grubb refractor, I was for- 
tunate enough to see the beginning and the 
end of the eclipse, and, in the interval, was 
able to project the Sun’s image on paper, 
when the black disc of the Moon and the four 
small spots on the solar disc were very dis- 
tinctly seen by some visitors. , , 

The beginning of a Solar Eclipse is very 
difficult to time aċcurately. Using an eye- 
piece magnifying dbout 33 times, with my 
eye on the exact part of the solar limb where 
the Moon was to enter, I could not be certain 
for some seconds whether what I saw was 
really a minute fraction of the Moon inside 
the limb or an undulation due to atmosphere. 
Going to the nearest minute only, I decided 
on 1 h. 16 m. as the time observed; this is 
three :minutes earlier than ‘‘N.A.’’ time for 
Greenwich. The end was more satisfactorily 
observed. Last contact occurred at 3h. 7 m., 
or one minute earlier than Greenwich time. 
The position of my observatory is Long. 

m. 35 s. W. of Greenwich and Lat. 
50° 49’ 27” N. 
In the interval between these phases the 
limb of the Moon was carefully studied with 
an eyepiece magnifying 51 times. At 
h. 54 m. two mountains were distinctly 
seen on the lunar limb. The higher one, 
which was to the right, or South of the lower, 
was at this time situated at about the middle 
point of the dark lunar limb projected on the 
Sun. 


Tit only lasted a few seconds. 


year, in 1911, and it will be again in 1933.. 


altered ‘by a day or two, so that it is likely | M 


At 3 h. 5 m., or about two minutes before 
last contact, the South cusp (if I may use 
the word), i.e., the left-hand point of the 
dark lunar disc where it cut the solar limb, 
as seen in the diagonal eyepiece used, seemed 
to be irregular in shape—there seemed to be 
a dark projection lying against a bright one, 
The effect was most difficult to describe, and | 
I came to the 
conclusion that it was a form of the ‘ black- 
drop ”?” nature, combined with irregularities 
of the lunar limb and also atmospheric dis- 
turbance, although the definition was not so 
bad as might be. Perhaps, in other words, 
I might say that instead of the lunar limb 
at the point named being a continuous curve, 
it was slightly blunted and divided into two 
by a white interval. 

| E. E. Markwick, Colonel. _ 
The Knowle, West Moors, Dorset, April 1. 


f VENUS. 


[152.—At 7 p.m. G.M.T, on the night of 
March 31; Venus, scintillating and | nt, 
was picked up by the naked eye above the 
Western horizon. Thig is the first time that 
the planet has been observed here since pass- 
ing Superior Conjunction. Se 

: Wilfred Williamson.. 

Scalloway, Shetland Isles.. 


MARS. 
[153.}—In your issue of April 7 the follow- 
-King par appears :— 


‘ Mr. Lepper gave an actount of a long 
series of observations of Mars by M. Jarry- 
Desloges, im Algeria, at carefully-chosen hill’ 
stations. Using almost as much in. the way 


ductions were quite different. Lowell postu- 
lated-scanty water and an absence of wind, 
while M. Jarry-Desloges was driven to assume 
vast areas of hurricane, masses of ice, and 
volcanic ashes.”’ 

I have already written to the daily journal 
in which it was originally published congrata- 
lating it on the number of imaccuracies i suc- 
ceeded in crowding into eo few lines. As the 
ELM.” is read by more-enlightened people, 
I am sorry to find myself saddled with the 
responsibility for such misrepresentations of 
Jarry-Desloges’ views in your columns 
The whole paragraph i$ misleading, but the 
most serious inaccuracies are as followt— 

1. The Algerian observatories of M. Jarry- 
Desloges are not ‘‘hill’’ but plateau stations. 

2. The second sentence is much too strong, 
as M. Jarry-Desloges has studiously avoided 
making wide generalisations as to the con- 
ditions prevailing on Mars. l , 

3. Loweti certainly postulated scanty water, 
but equally certainly did not postulate ar 
absence of wind. What I really said was thet 
he believed that clouds were of rare ocer- 
rence. 

4. I mentioned that M. Jarry-Desloges was 
inclined to favour the idea that violent, hurri- 
canes occurred fairly frequently on Mars, but 
said nothing about masses of ice and volcamic 
ashes. The two latter appear to have strayed 
from Herr Baumann’s fantastic theory and 
fastened themselves quite unjustifiably on to 
my summary of M. Jarry-Deslges’ and MM. 
Fournier’s painstaking and cautious attempt 
to advance our knowledge of Mars. 

Harrow. G. H. Lepper, F.R.A.§. 


EINSTEIN ANTICIPATED. 


[154.}—Chancing to read the essay on “ In- 
finity’’ in Proctor’s ‘Familiar Science 
Studies.” I was interested. to note that, so far 
as I can comprehend .Kinstein (and it is not 
far) it seemed to me that on one of two points 
the German savant had been anticipated by. 
our British astronomer. Considering that 
Proctor’s miscellaneous writings are now some 
forty years old, it is wonderful how fresh they 
are when one comes to read them; his mind 
was so clear, and his language so forceful and 
luminous. What a pity that his strictures on 
the folly of gambling and betting, from the 
standpoint of the mathematician, cannot be 


made more widely known to-day ©” 
In my last letter, for “rule” please read 
“ note: ` 
Cardiff, Arthur Mee. 


z de 
a a iea 


of datą as the late Professor Lowell, his de 


E ios 


Te yl 


.and yet has no 


Aprin 14, 1922. 


ad Kn T EE o a S O 


X 


e a 
& fap 


` 149 


. -A E ay i ; 
ENGLISH MECHANIC AND WORLD-OF SCIENCE: No. 2977. 


REPLIES TO QUERIES. 


[130.}-IS SPACE INFINITE?—The ques- 


tion “Is Space Infinite?” (130, p. 114) was 
under discussion before the commencemont of 
the Christian era. Lucretius (13.c.) considered 
that “the atoms of which the universe is com- 
posed would long ere now have been united 
in the centre of the system if it had not been 
so infinite as to have no centre.” Sir Isaac 
Newton, in reply to Dr. Bentley, Deaember 10, 
1692, wrote: “ If matter were evenly diffused 
through finite space and endowed ‘with’ innate 
gravity, it would fall into the middle of the 
space and form one great spherical mass; but 
if it were diffused through an infinite space 
some of it would collect into one mass and 
some, into another, so as to form an infinite 
number of great masses” (“Life of Newton,” 
Brefvster, Chapter XVI., p. 285). Einstein 
ascribes the earliest discussion in detail to tho 
astronomer Seeliger, and states that “the first 
answer that suggests itself is that as regards 
space (and time) the universe is infinite. ... 
This view is not in harmony with the theory of 
Newton. The latter theory rather requires that 
the. universe should have a'kind of centre in 
which the density is a maximum, and as we 
proceed outwards from the centre the group 
density of the stars should diminish, until 
finally, at great distances, it is surrounded by 
an infinite region of emptiness. The Stellar 
universe ought to bə a finite island in an in- 
finite ocean of space” (‘ Relativity,” ARa 
p. 105, by A. Einstein, translated by R. D. 
awson, D.Sc.). From the foregoing it appears 
that Einstein was not fully conversant with the 
historical aspect of the question nor with New- 
ton’s theory respecting it, and, further, that ho 
overlooked the contingency that there may be 
an infinite quantity of matter, in which case 
it could not be collected into a “ finite island.” 
A later pronouncement of Einstein was, ‘Is 
space infinite? It is here that my opinion 
differs from that of Eddington. With Mach, I 
feel that an affirmative answer is imperative, 
but for the time nothing can be proved” 
(“ Nature.” February 17, 1921). More recently 
he said he ‘“‘ was of opinion that the general 
theory of relativity could only solve this 
problem satisfactorily by regarding the uni- 
ye as spatially finite and closed ” (“ E.M.,” 
Vol. CXIII., p. 231). Under the impulse ‘to 
give an, “affirmative answer” to the questi n 
of which -he said “ nothing can. be proved,” 
Professor Winstein introduced mythical flat 
beings existing on a spherical surface, of which 
the great circle was “a self-contained Jine of 
definite length, which can be measured by 
means of a measuring rod. Similarly, this 
universe has a definite area which can be com- 
pared with the area of a square constructed 
with rods. The: great charm resulting from 
this consideration lies in the recognition of the 
fact that the universe of these beings is finite, 
limits?” (“ Relativity,” 
XXXI., p..109). The first answer that suggests 
itself is that only a limited number of such 
things as, say. postage stamps, could be stuck 
on the spherical surface, and, therefore, to 
say that it “has no limits” is not a correct 
statement. 


ed tò 
that boundary. Thus by the incessant dissolu- 


quate idea of the infinity of space.” That may 
be taken to represent the view of the averace 
person who thinks of these questions, and in 
the long run it is the opinion of the average 
man that counts. The question is purely specu- 
lative, and rather unprofitable speculation,’ un- 
less it be regarded as intellectual gymnastics; 
the same may be said of the Einstein theorv. 
Robert Marshall. 


[132:}-PANTANEMONE.— With reference to 
Col. Smith’s reply. there are one or two points 


which were not cleared up in the original 


description. The principal claims were that it 


would work with wind in all but two direc- 


tions, that a. very light wind would drive it, 
and that it would stand severe gales. it was 
not mentioned that it would turn in opposite 
diractions according to the direction of wind. 
This would be no detriment when driving a 


‘Dr. Lardner supported the Ireland-Boston 


Pd 


correct. If we lengthen the pipes or make 
them of smaller diameter, or roughen the in- 
sides, not so much water will flow in the same 
time as at first—analogous to lengthening a 
wire, making it thinner, or making it of some 
material which is aot so good a conductor, and 
thus offering greater resistance to the current, 
which will become less thereby. If a primary 


pump, but hopeless in the case of a dynamo. 
Col. Smith states that he is providing his with 
a tail, dnd he will therefore get its maximum 
efficiency, and constant direction of rotation. 
The question then arises: Why is this type of 
mil not usually made? I suggest that Col. 
Smith will find the Pantanemone too slow for a 
dynamo, nor wil] it drive with light. winds ‘if 


geared up. i T. M. Hartley. |cell shows a potential difference across its ter- 
minals of 1 volt while passing a current of 
[144.}-STEAM TO : AMERICA.—“ The |5 amps., then inserting a lamp into the circuit 


Museum of Science and Art,” edited by Dr. 
Lardner, Voi. X., p. 119, contains a full 
account of his case with respect to steam navi- 
gation across the Atlantic. As that work may 
not be accessible to some readers, a summary 
of the statement may be serviceable. It ap- 
‘pears that at the British Association meeting, 
1836, two schemes for stenm navigation to 
America were discussed—one being for a line 
from the west coast of Ireland to Boston, and 
the other for a line from Bristol to New York. 


will. reduce the current, since the lamp offers 
resistance to its flow, but may have the effect 
of very slightly raising the P.D. at the ter- 
minals. A better aspect of the case would be 
to suppose a current of 5 amps. to flow through ` 
a resistance of such an amount that a volt- 
meter, joining the ends of the resistance indi- 
categ a pressure of 1 volt. Then, supposing a 
lamp having a resistance of 19.8 ohms be: put 
in the circuit, the curront will be reduced, and 
the voltmeter will show a smaller reading. 
Example: First case, C =5' amps, V =1 volt, 


eo ee ee one-fifth of an ohm; this is the 


© 5 
resistance of the resistance. Second case, total 
resistance of lamp and wire = 19.8 + 0.2 = 20 
ohms; available voltage =1 volt; therefore, 


V_1ı 


— — — 
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‘When you lay a wire carrying a current above 
Jor below a magnetic needle, the needle turns 
through an an fe whose amount depends upon 
the magnetic force created around the wire 
by the current flowing through it. By suitable 
means and calibration, the reading of the de- 
flected needle may be made to register either 
amperes or volts. Actually it is the current 
which is responsible for the magnetic force 
‘around a wire, but one cannot have a current 
without volts; but there can be volts without 
current. With regard to your lamps, 4 v. an 


scheme as being the shorter route, and more 
feasible from the commercial point of view. 
At the B.A. meeting, 1837, Dr. Lardner again 
advocated the short route, and to substantiate 
his statement he quotes from a report of the 
meeting that appeared in The Times: “He 
was aware that since the question had arisen 
it had been stated that his own opinion was 
averse to it. This statement was totally wrong, 
but he did feel that great caution should be 
used in the adoption of the means of carryin 
the project into effect. Almost all depended. 
on the first attempt, for a failure would much 
retard the ultimate consummation of the pro- 
ject” (Lhe Times, August 27, 1837). ‘Dr. 
ardner goes on to say: “ What I did affirm in 
1836-7 was that the Jong sea voyages by steam 
which were contemplated could not' at that 
time be maintained with that regularity and 
certainty which aro indispensable to commer- 
cial success by any revenue which could be 
expected from traffic alone, and that without. 
a Government subsidy such line of steamers, 
although they might be started, could not be 
permanently maintained.” Details are then 
given of financial losses resulting from these 
early ventures. Dr, Lardner did some good 
spadework in scientific matters at a time when 
such work was greatly needed, and it is unfor- 
tunate that his name should be coupled with 
an unfounded rumour which he contradicted 
in 7. Robert Marshall. 


[156.}—rOTASH IN TANHOUSE BARK.— 
Potash from oak brushwood ash averages about 
per cent., and pucepueics about 8 per cent. 
About 4 cwt. ash results from burning one fon 
wood. W. J. O. F. 


[161.1 —YOLTS AND AMPS.—In all elec- 
trical problems dealing with dynamic: elec- 
tricity—that is, electricity in motion—there are 
three fundamental quantities always present to- 
gether. First, the quantity of electricity (called 
the current or amperes) flowing along a wire 
or through the filament of a lamp or through 
any apparatus connected with the source of 
supply—e.g., a primary cell. Second, the elec- 
trical pressure (called the volts, electromotive 
force, or potential difference) available at the 
source of supply for driving the current through 
the wires and other apparatus—e.g., the E.M.F. 
of a primary cell. Third, the amount of ob- 
struction (called the resistance) offered by the 
wires, apparatus, and source of electrical energy 
—e.g., the resistance of the whole circuit. The 
above three factors are always present in every 
circuit through which-an electric current flows. 

ow for analogies. Look upon a current of 
electricity—the amperes—flowing along a wire 
as a current of water flowing through a pipe; 
look upon electrical pressure—the volts—as the 
amount of pressure behind the water flowing 
in a pipe; look upon electrical resistance—the 
ohms—ag the resistance offered by the inside 
of the pipe to the water flowing through it. 
Suppose a cistern containing water to be placed 
on the roof of a house and ft. above the 
ground, and let two pipes be fixed to the 
cistern and carried to the ground—one pive 
having an inside diameter of 6 in., and the 
other only 1 in. Both pipes have taps fitted to 
their !nwer ends, also pressure gauges. While 
the taps are closed, each gauge will show a 
pressure of 15 Ib. per square inch., since the 
pressure of water per square inch is nearly 
4 Ib. per foot of height. Now open both taps. 
and note that the pressure, as shown by. the 
gauges, is nothing (this is equivalent to a 
short-circuit if each pipe leads to a separate 
tank). It will be found that the tank con- 
nected to the 6-in. pipe contains thirty-six 
times as much water as that connected to the 
l-in. pive, because the area of the 6-in. pipe 1s 
thirty-six times greater than the l-in. For 
water this relation is not strictly correct, but 
for electricity flowing through wires of the 
same incta!.and conductivity it is absolutely 


one-twentieth of an ampere, 


6 amp., R = + = 8 ohms; 2 v. and 1 amp., 


R= + = 2 ohms, a difference of resistance only 
R.-D. | 


[161.--VOLTS AND AMPS.—The querist 
is evidently far from clear upon the difference 
between volts and amps., or upon the signifi- 
cance of Ohm’s Law. He has no cause, how- 
ever. to be ashamed of himself. Many who 
would not readily admit the fact would find 
difficulty in clearly expressing the reiations 


embodied in the simple equation, C= = and 


text-books fail. as a rule, to clearly impress 
upon the student’s mind the connection be- 
tween voltage, amperage, and resistance in a 
circuit, A clear understanding of this connec- 
tion is essential. Firstly, let:us see how Ohm’s 
Law is arrived at, and immediately and for 
ever sores the symbols E.M.F. for voltage. 
Instead, let us only think of voltage as “‘ pres- 
sure difference” existing between two points, 
and let us refer to any voltage asa P.D. The 
querist will see at once then how amperage 
comes about. Whenever a difference in pres- 
sure exists there is always a tendency for a 
flow to take place froh the region of high 
pressure to the region of low pressure. The 
same tendency oxists in the case of electrical 
pressures, Between the terminals of a battery 
in working order there is a P.D. Very well: 
put a nipe between them, and a flow takes 
place. The pipe one uses is a conducting wire. 
If the pipe is very small in bore and prevents 
a rapid flow, we say it has a high resistance; 
the flow. then. is only a slow one—in other 
words, the amperage is low. Conversely, the 
flow is rapid if the conductor is of low ré- 
sistance. In other words. the amperage is 
high. So voltage is the difference in pressure 
which causes amperage, and resistance is the 
property of the conductor which says whether 
this amperage shall. be high or low. Before 
leaving this elementary but vita'ly important 
consideration of the electric cirouit, let querist 
learn that the P.D. between the terminals of 
a battery on open circuit (the terminals not 
connected together) is by no means the. same 
as that when the terminals are connected by a 
cirouit. It is always higher in the first case, 
because so long as any electrical flow is taking 
place from one terminal to another, the differ- 
erce in pressure between the terminals is being 
equalised. Querist may think these facts over 
(i.) If the circuit between the terminals had no 
resistance, then the P.D. would become zero 
and the amperage infinitely large (theo- 
retically): (ii.) if the circuit has complete re- 
sistance (this is the usual condition, when air 
or some insulator constitutes the circuit), then 
the P.D. is at its maximum value, and the 
amperage is nil; (iii.) the amperage at anv 
part of/a circuit is the same as at anv other 
part; (iv.);the) voltage or P.D. will be different 
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at different lengths of circuit, being greatest if 


measured between points at either end-of a 
‘circuit and least between points close together ; 
(v.) problems bearing on electrical circuits re. 
‘quire consideration to 
` amperage, and resistance—all three, because 
all three aré interdependent. Now for the de- 
layed consideration of Ohm’s Law. Let a 
battery be connected to a circuit containing a 
manganin (or other) resistance and a galvano- 
meter on is only a delicate amperemeter 
‘after all). The P.D. of the battery is mea- 


‘sured by a voltmeter across the terminals when 
the battery is in circuit and the deflection of 


the galvanometer denoting the flow of current 
(the amperage) is observed. 


voltage (leaving 


same), and .again observe the current flow as 


denoted by the galvanometer. Repeat with 


three, four, five, and six cells, and plot a graph 
showing voltage against amperage. ` it will be 


‘found that this graph is a straight line, poring 

.D. or 
voltage: therefore, C = KE, where K is some 
constant quantity. Instead of K we generally 


uso = as our constant, R being the resistance 


that C œ E, where © 


= current, E 


ZE: 0=E, 


of the circuit, whence C = R 


-of Ohm’s Law than that. 


varies with the pressure difference. We call 


the constant quantity we require to multiply 
We 


‘by to bring the two values the same: x ; 


call the value of R the resistance of the circuit. 
This law of Ohm is only true, h 
steady currents. If the querist 


tion of a compass needle used in so haphazard 
a way is certainly no measure of anything use- 
ful; it just indicates that a current is flowing 
in the wire, producing a magnetic field around 
the wire, nothing more. The first lamp, re- 
quiring a P.D. of four volts to produce a flow 
of .5 amps. through it: is of higher resistance 
obviously than the second lamp, which will 
allow twice the current to flow at only one- 
half the pressure difference. The querist can 
find the conditions for high ‘or low resistance 
in a conductor of given material in any Physics 


text-book of repute. They are almost self- 
-evident. L. S. 
[161}-VOLTS AND AMPS.—Evidently 


“B” is not acquainted with Ohm’s Law—i.c., 
that the strength of the current flowing be- 
‘tween any two points of a wire is directly pro- 
portional to the electromotive force in that 
wire—or, what is the same thing, the difference 
of potential between, the two points is inversely 
proportional to the resistance between the two 
points. If your cell has a pressure of 1 volt 
and you insert a resistance of 2 ohms in the 


circuit, then, by Ohm's Law, C = 4 
Therefore, if you increased your pressure or 
voltage to 2 volts and the resistance remained 
constant—i.e., 2 ohms—your current would be 
l amp., and so on. On the other hand, if you 
Increase your resistance to 4 ohms, then by 
‘Ohm’s Law your current ' would drop to 
4 amp., inversely proportional to your voltage. 
‘The best analogy to make this point clear to 
a beginner is to consider volts as pressure in 
a steam boiler, resistance as a throttle, and 
current the quantity of steam regulated by 
‘the throttle. The deflection of the needle is 
‘due to current more than voltage, by virtue 
of the well-known law that any current-carry- 
ing conductor will have lines of force flowing 
round it which set themselves at right angles 
to such conductor having North and South 
poles so long as the current flows. The differ- 
ence in the lamps is that one has a finer or 
longer filament, which increases the resistance, 


= $ amp. 


ar, in other words, applying Ohm’s Law, 
R= = = == 8 ohms resistance in the 4-volt 
lamp, and R = 2 = +: = 2 ohms resistance in 


the 2-voltlamp. Their candle-power, or wattage, 
remains the same—i.e., 
watts = v. X amps. = 4 x .5=2 watts. 
2@v. X la. =2 watts = 2 c.p. in each lamp. 
A. Platt. 


{163.--HARDSTOFT OIL.—Are you not 
thinking of the oil-well of this name in Derby- 
shire? This was the first of the o:l-wells bored 


be given to voltage, 


Then a certain 
voltage has produced a certain amperage. Add 
a secoad cell, thus increasing the P.D. or 
the resistance always the 


There 
is nothing more ia the elementary consideration 


; ne. Wo just find that 
in a circuit of constant resistance the current 


owever, for 
7 | will study this 
‘law, seeing that the E he takes must be the 
‘ohe which exists when the terminals are con- 
nected and C is actually flowing through the 
circuit of resistance R, he will find no difficulty 
in working his own examples out. The deflec- 


collection of radiolaria which 
of scientific 
It has 


special niche and the title of 


, @ 
under the arrangement with the Government, 


but oil has not, I believe, been struck in com- 
mercial quantities, so the oil is hardly likely to 
be found on the market. Some oil is being 
raised, and may be offered in its.crude etate, as 
I have not heard of it being refined. If so, it 
may be sold as Hardstoft’oil, but would only be 
suitable for burning under boilers or possibly 
in engines of the Diesel type. 
David J.: Smith. 
[165.}-CLUTCH SLIPPING.—Probably the 
fibre is badly worn and needs renewal, or the 
amount of expansion available is insufficient to 
enable the full drive to be taken. Directions 
were given a good many years ago in the 
* E.M.” on how to adjust this type of gear. The 
lubricant used is important, and pro ably that 
now in is too thick for the job, and will not 
squeeze out and allow the fibre to grip. 
David J. Smith. 


[166.} — ANDROMEDA NEBULA. — The 
density of this nebula, such that its attraction of 
the Earth should’ equal the Sun’s attraction. 
would be about that stated by “H. L. W.,” 
but since the data are not known with any 
accuracy, it is useless to go into detail. More- 
over such a density would give the nebula 
a mass many million times that of the whole of 
the stars in the galactio system, and hence is not 
worth oonsideration. As regards the Orion 
Nebula, I am not aware of any estimate of its 
mass or density on which even the roughest cal- 
culation of gravitative effect could be based’; 
such an estimate, indeed, appears nearly im- 
possible, in view of the way in which this nebula 
extends over at least half of thé constellation, 
with apparently very varying density. K. Q. 

(169. —CLEANING WINDOWS.—Hundreds 
of methods recommended in past volumes. 


Two of the best, especially for very bad stains, 
will be found on p. 171 of “ Ours ” of October 28, 


1921, which I have no doubt can still be had 


from the publisher for 4d., post free. Gyp. 
[170. -CLEANING MERCURY.—This can 


be done satisfactorily by allowing the mercury to 


fall from a fine glass nozzle through a vertical 
glass tube containing dilute nitric acid. 
tube may be $-in. bore and a yard long, with a 
small delivery tube held in a paraffined cork at 
its lower end; the small tube is of U-form, so 
that the mercury in it retains the solution in the 
main tube.. The delivery end of the small tube 
must not be turned down at all, or it will act as 
a siphon. The solution may be 1 vol. of etrong 
pure nitric acid to 3 vols. of water. The mer- 


cury' must be passed through the tube many 
times (e.g., ten), K. Q. 
[170.]—CLEANING MERCURY.—I can 


sympathise with “ Tressler,” having experi- 
enced the same difficulty in trying to clean mer- 


‘cury whioh some silly person had stored in a 


condensed milk tin, It is quite likely that your 
meroury contains a small amount of amalgam, 


besides being oxidised, in which case a week's 


filtering will not brighten it. Drastic chemical 
treatment is necessary. Pour the mercury into 
a large flask, cover with a little water, and add 


strong nitric acid—sufficient to cause the liquid’ 


to “fizz ” briskly. This is best done outdoors 
On account of the nitric oxide fumes (and over a 
large basin, in case you break the flask). Keep 
the meroury moving as much as possible, sup- 
porting the bottom of the flask with one hand 
a minute- or two is generally sufficient to cleanse 
the metal, and the loss is very small). Then add 
a large quantity of water; shake, and decant: 
repeat until the washing water is perfectly clear, 
Pour into a basin, suck up the excess water 
with blotting paper, and finally filter once or 
twice through pin-pricked filter paper. 
. ~ Oleum. 

[171. -WASTE TINS.—Recovery of tin has 
been worked in England, but it is difficult to 
make it nay, not because of the recovery process 
itself, but because of the cost of collection of 
sufficient scrap to keep a works going. The re- 
sultant iron scrap is nearly worthless, After the 
old tins have been cleaned by boiling in caustic 
soda solution, the solder is melted off, and then 
the scrap is made the anode in a hot solution of 
salt and caustic soda, from which tin deposits in 
a spongy form. Many processes have been 
patented since 1885. K. Q. 
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The late Mr. J. T. Norman-Thomas, 
F.L.S., of Bhundelsands, who was the 
doyen of local naturalists at the time of his 
death at the end of last year, had amassed a 
was the envy 
people throughout the country. 
gone to the Royal Microscopical 
of London, which wil give it a 
‘The Norman- 
Thomas Collection of Radiolaria.” 


Society 


The- 
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[172.]-—BARLOW LENS.—I have not yet 

seen any reference in ‘‘ Ours?” to a “‘ Barlow 

j lens. Would some kind reader please’ explain 
what this is?7—Dynamotor. s 


073. —PHONOGRAPH RECORDS.—I have 

een endeavouring for some time now 
to make records at home on an Edison 
phonograph, and have got fairish results, 
but find it well-nigh impossible to'record violin, 
piano, duets, quartettes, or anything that 
necessitates the performers being a little dis- 
tance from the recording horn. How would a 
microphone do in this case? I have a Fenwick 
microphone, a very sensitive instrument, and 
supposing I got a little receiver made to fit in 
place of the recorder, and having, the cutting 
styli attached to the centre of diaphragm, and 
connected with a battery to the ,microphone, 
would this give a ‘better engraving of the vi- 
brationsion the wax?—Clement J.. Williamson, ~ 
New Street, Scalloway, Shetland. | 


[174.}-CUTTING CIRCULAR HOLE IN 
GLASS.—Would any reader give a satisfac- 
tory method of cutting a circular hole from 
l in. to 4 in. diameter in a sheet of glass 
with diamond cutter, or any other satisfac- 
tory method?—C. E. M. 


[175.} — FIRBLESS COOKER, — I am 
making a cooker, the outside shell being 
a small wooden barrel 12 in. high by 12 in. 
diameter. Inside this am putting a 
tin cylinder. What is the best packing to put 
between the two for insulation? I cannot 
afford asbestos or slag’ wool. Will sawdust, 
well rammed, act? Would it be any advan- 
tage to mix alum. or water-glass with it?— 
Cook. 


[176.}-MULTIPLE IMAGES ON PHOTO. 
PLATE.—Can any correspondent kindly sav 
what is the procedure in order to: produce 
multiple images on a photographic plate 
using the cornea of insects for the purpose 
thereof ?—W. H. C oe 


[177.}-LEATHER ‘(\DRESSING.—Required, 
a dressing for leather covering of furniture 
that is dry and cracking, not a polish for the 
woodwork. Must not affect colour or remain 
sticky. Leather is morocco.—H. W. , 


[178.1 —SCREW. COUPLING.—Why is a 
weight formed at the end of the arm or lever 
used to tighten the screw coupling of railway 
carriages? Is it to assist the swinging over 
of the lever above the coupling, or is it fer 
keeping the lever down, and go prevent any 
slackening back of the screw when the train 
is running? Would a coupling have a ten- 
dency to slacken only when not properly 
tightened up, and a tightly screwed up one 
not slacken at all, either with or without a 
weight ?—Slacker. 


[179.}-CUTTING WORM WHEELS ON A 
LATHE.—There is some way of cutting worm 
wheels on a lathe. They are at present cut 
with a “heb” made specially for each job: 
the cost of this is prohibitory. On the lathe 
a profile cutter, the shape and size of thread 
on worm, is inserted in a boring-bar project- 
ing to swing the radius of worm used; the 
boring-bar is between centres. The blank 
wheel to be, cut is first turned hollow on the 
face to the curve of worm, then laid hori- 
zontally on a pivot free to turn at the height 
of lathe centres; on the top of blank is laid 
a gear-wheel fastened te blank; there is a 
goared connection between this blank an. 
the change-wheels of lathe, and also with a 
dividing head. As the cutter ir boring-bar 
sweeps through the face ‘blank a slight 
rotation is given equal to the pitch of thread 
“on worm used. The blank is then turned one 
tooth by dividing head. Will. some experi- 
enced reader explain how this is done, and 
can 1t te done on a milling machine?. This is 
a very) important 1tem in engineering work 
and is not generally known iby the trade. 1: 
pays best to get large worms and wheels cast. 
I_recentiy required a cut wheel 16 in. 
eee and was asked £40 for it.—Old 

eader. 


[180.]—-STLICO.—I shall be obliged if some 
correspondent will let me know of what Silico 
is composed, for what purposes it is used, and, 
if used in combination, what aré the reactions 
and resultants? I fancy it has something to do 
with generating gas for balloons.—Keeley. 


f181.] — SPECULUM-POLISHING. 
“The Amateur’s Telescope,” Mr. 
advises adding beeswax to the pitch for the 
polisher. I have done so with rather unsatis- 
factory results; the wax does not seem to mix 
with the pitch>and is» crumbly, and, when 
y poured “on ‘the—tool' and the ronged mirror 
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worked on it, seems to drag and cling to the 
mirror, very differently fon pure pitch. 
Possibly my method of working is incorrect. I 
first melted the pitch and wax together, and 
then added turpentine to soften. I did not 
want the tool to be too soft, as I want it to 
get rid of a turned edge in a mirror I already 
possess. I believe a hard tool and short strokes 
are likely to cure it. The mirror is 64 in. 
diameter and ł in. thick. Is this much too 


thin? Any advice as to beeswax and the cure 
of turned edge will be welcome.—Alan B. 
Radford. 


[182.}—-SUGARLESS MARMALADE.—Can 
any readers give me a recipe for sugarless 
marmalade for diabetic patient?—Ash. 


(183.]-WIRELESS.—In a mixed ‘lot of elec- 
trical apparatus, which I purchased recently at 
a sale, there were included several condensers. 
They are of tinfoil, separated by paraffin-waxed 
paper, each enclosed in ‘a wooden case, mea- 


suring in some cases 6 in. X9 in., and in | 


others 10 in. x 12 in. (1) How can I discover 
the capacity of these? (2) Are they suitable 
for use.in wireless telegraphy (receiving)?— 
R. T. Holmes. ' 


=- 184.}-DOUBLE LENS OBJECT-GLASS.— 
I have recently bought a 6-in. double lens 
object-glass, 105 in. focus. It has two chips 
on edge, each the size of a small cockle-shell, 
also a few scratches. Lenses are separated by 
a thin piece of vaper. 
colour, and will stand a 4-in. eyepiece, but 
definition is not very sharp. Can this be 
* remedied ?— Worker. 


[185.|—STEAM TANK.—What length thick- 
ness and number of tubes would be required 
to be placed in a small tank, the tank having 
5 lb. pressure for the purpose of raising as 
much steam as possible, with the exhaust gases 
from an 8 to 9 B.H.P. gas-engine working on 
town’s gas. The exhaust pipe is 14 in.—J. 
Marsden. 

[186.J—DAYLIGHT CINEMA.--Can anyone 
afford me any information as to how a day- 
light cinema is worked? Several persons assure 
me they have seen pictures shown in the open, 


but are unable to explain how it was done.— 


Bio. 


(187. --NESTING-BOX FOR COLE TIT.—- 
Can any of “ours” inform me how large I 
can make the hole in a nesting-box to exclude 
the blue tit, as I am trying to get a cole tit 
oe in one of my nesting-boxes?—R. E. 

old. . 

[188.]—CHEAP GAS PRODUCTION.—Re- 
ferring to letter 140. it would be of interest if 
Colonel David J. Smith would tell us what 
amount of compression could be safely applied 


_to tho gas made as described. I have in mind 


_the- needs of the small consumer, who might 
desire to make gas st intervals and store it 
meanwhile, say, in a stecl cylinder placed either 
horizontally or vertically underground. The 
steel conid be coated, both within and outside, 
with a layer of cement made waterproof to 
prevent rust or with some more suitable pre- 
paration. The pressure could be let down by 
suitable fittings to allow of consumption 
through ordinary burners. This would meet 
the case of would-be consumers at a distance 
from gasworks and economise in the expendi- 
ture on laying pipes.—E. Sloper Toomer. 


- N89. —THE ZODIACAL LIGHT.—This is 
to be seen at this season of the year on very 
clear evenings in cone more or less of lenticular 
shane and extending in the plane of the 
Ecliptic to about 30° or 40° from the Sun’s 
place. It is usually considered by astronomers 
to shine by reflected light from some substance 
related to the Sun and at the distance of the 
Sun. I have alwavs considered that this is 
untenable for the foliowing consideration, which 
I have not..seen met by astronomers. 
solar appendage, and usually seen in the sky 
after sunset in more or less strong twilight. 
how is it that. extending. as I say. 30° or 40° 
from the Sun’s place, when the sky becomes 
much darker. say. half an hour later, and a 
portion still high in the sky. it does not shine 
with very much greater brilliance? We all 
know how the brilliance of the young Moon or 
of Venus is pner caned ps darkness comes on. 
But this is not so in the case of the Zodiacal 
light, which rather fades out. Therefore, in 
my ovinion, it is far more probably caused by 
possih'y cloud masses several hundred miles to 
the West below the horizon and casting shadow 
into the upper atmosphere of our Earth. I 
ehould much like to have the opinion of Mr. 
Ellison or Mr. Hollis or Mr. Esvin.—E. W. L 
‘Rynes, 2, Albert Road, Cheltenham. 


[190. -CLEANING TAPESTRY CHAIRS. 


, —Can readers inform me concerning an ef- 


ient means of cleaning figured tapestry chairs 
without removing the material? Probably 
scme sort of dry process would be applicable ; 


\ 


So ee a a 


Glass is fairly free from. 


If af 


but I do not want to experiment with any 
method that might injure the fabric or alter 
its colour; or, further, that might show well- 
defined boundaries between cleaned and un- 
cleaned portions. I rather deprecate petrol. 
The dirt to be removed is not grease; it is 
merely the griminess that occurs through 
everyday use.—Panadero. ` 


[191.--DISINFECTING MICROSCOPE.— 
Will any reader advise how to thoroughly disin- 
fect a microscope that has had bacteria slopped 
over it by a careless medico?—Nervous. ` 


[192..—HEATING PRESS.—I wish to con- 
vert a steam-heated press into electric-heated. 
The steam chest is about 3 ft. square, and the 
whole of the surface must be made as hot as 
possible, short of being red-hot. Can any 
reader suggest the right’ kind of heating ele- 
ment.to use; and a method of fixing them in the 
existing steam channels of the chest, also the 
approximpte current consumption.—Forward. 


[193.}-GAS COOKING.—Urged to replace 
an excellent closed range by ’a_ gas-cooking 
arrangement, I shall be grateful if any friends 
can dispel my impression that food so cooked is 
liable to deterioration by the gas fumes. Also 
as to whether the gas system can be applied 
to all classes of cooking with equal results, as 
with coal. I fear it would also mean supplying 
larger gas-pipes from the main and larger meter 
to ensure the present supply to geyser and gas- 
fires in bedrooms.—C. W. E. 


[194.}—-BOILING-POINT.—On page 26 of 
“Heat for Advanced Students,” by Edwin 
Edser, is explained the method for determining 
the error of a mercurial thermometer at 
100° C. In calculating the temperature of the 
hypsometer, he corrects the barometric height 
for the height of the observing station above 
sea-level. Surely this is a mistake, as the water 
is boiling under the pressure obtaining at the 
point of observation, and not at that at sea- 
level. What justification is there, also. for cor- 
recting the barometric height for the difference 
of latitude at 45°? Is ıt not likely that the 
boiling-point of a liquid will vary with changes 
in gravity and with the centrifugal force arising 
from the Earth’s rotation?—E. C. C. 


[195.}-PAINTING CLOCK FACES.--Is 
there a pen in existence that will take paint on 
paint, such as clock faces, and, if so, what paint 
1s most preferable?—Straker. 


{196.|—-MUSCULAR “SPEEDS” 'OF ANTI- 
MALS.—Are there anv data on the muscu- 
lar speeds of animals? These are vastly greater 
than any possessed by the human species. Wit. 
ness the hind leg of a squirrel. This, whilst 
scratching, is absolutely invisible; there is not 
even a blur; the number of reciprocations must 
be at the rate of many hundreds per‘minute. 
The woodpecker also can rival the speed of a 
pneumatic rivetter. What is the ‘“ top speed ” 
attainable in muscular movement by any furred 


} or feathered machine?—David J. Smith. ,. 


{197.}-DENTAL.—I have a new set of arti- 
ficial tecth, and cannot use the tov set owing to 
the fact thai, as soon as I insert same, I am over- 
come with a feeling of nausea, and unless I 
remove them would vomit. I believe this 
feeling is not uncommon, but that persons 
usually overcome same in a short time. This, 
however, I am unable to do, although I have 
used every endeavour. Cam you suggest a 
remedy? The feeling is apparently caused by 
the pressure of the plate on the roof of the 
mouth. ‘Would it be possible to deaden the 
sensitiveness of the palate in any way?— 
Dental. 
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ANSWERS TO CORRESPONDENTS. 


oon female Gomes 
The following are the initials. etc., of letters to 
hand up 1 p.m. on Monday, April 10, and 
unacknowledged elsewhere :— 


0. R. Walkey—J. Cayley Jones—The Opticai 
‘Society—Dental—J. H. E. \ 


G. MILLS.—No. 

T. H. F.—Thanks, no. 

B. L. (Ware).—Please send. 
JUNIOR.—Quite eligible, as far as age goes. 


AKUBARA.—In Hindu mythology the tortoise on 
whose back the world rests. 


STEAM BoiLer.—Certainly, but for a 5.H.P. it would 
be costly at present prices of gas. 


R. H. P.—The writer of the extract could not pos- 
sibly have referred to musical organs. Possibly 
he was describing creatures such as blind fish and 
others in which their visual organs tend to become 
atrophied from want of use. 


Leste J. BBRLIN—We think .the correspondent 
understood our reply. We have had many articles 

_ on electric clocks. As simple.a one as any was 
given on p. 57, February 19, 1809, but the number 
is out of nrint. 


sion again. 
transport Admiral Cochrane, which was tor- 


Subscribers would do well to 


D. R.—A firm registering under the Registration of 
Business Names Act must show the Christian and. 
surnames of the individual partners on trade cata- 
logues, business letters, etc. Write for particulars: 
to the Registrar, Registry of Business Names,. 
3, Clement’s Inn, ‘London, W.C.2. 


D. F.—A moderately good coal should not contain 
more than 4 per cent. of water, uor leave more- 
than 5 per cent, of ash. That you and we. and 
thousands of other private consumers have had to 

ay full prices for many months past for coal 

eaving over 20 per cent. of ash and 10 per cent. 
of water, equivalent to six hundredweight of 
every ton shot into our cellars, is one of the penal- 
ties we have to pay for present “ differences of 
opinion,” to call it by a mild name, about the 
_ ‘matter of colliery owners, miners, and coal-dealers.. 
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USEFUL AND SCIENTIFIC NOTES 


A fine collection of Indian coins, has beer: 
acquired by the British Museum. It was: 


formed in India by Mr,’ R. B. Whitehead. 


LiC.S.. who ‘had unusual opportunities of 


collecting in the Punjab. There are in it 


over 7,000 coins, of which 152 are gold, 
more than ‘half of the remainder being 


silver. They range from Greek times to the: 


end of the eighteenth century. The Bac- 
trian series contains many rare portrait 


coins of the Greek Kings of Bactria and 


N.W. India, of whose existence the coins 
frequently are the only record. Of the series 


.of the Moghul Emperors, three-fourths, we 
are told, are new to the Museum. 


‘“ Marine Salvage” was the subject of a 
lecture delivered before the members of the 
Birmingham and District Electric Club on 
the 8th ‘inst. by Mr. V. H. Pearson, Great 
progress was made during the war, said Mr. 
Pearson, in the method of salvaging sunken: 
vessels by means of electrical apparatus. 
Many ships were lifted and put into commie-. 

A notable instance was the 
pedoed by a German submarine off the 
south coast of England. In that case the 
vessel had taken on a list of 33 degrees, the 
whole of the after-decks being submerged. 
It would have been impossible to salve the 
ship by means of steam pumps owing to the 
degree of list, because in all probability the 
engines of the steam pump would cease to 
work. The electric pump could be lowered 
into the hold of the ship, and could be ‘kept 


running under water. The transport was 


hfted within seven days and placed on an 
even keel on the beach. After slight repairs 
in dry dock the vessel was put into commis- 
gion again. Before the war, added Mr. 
Pearson, electric power was not in general 
use for salvaging purposes, but now, owing 
to the experience gained during the war, 
electric pumps were taking the place of the 
epee formerly in use for lifting wrecked 
vessels. 


TERMS OF SUBSCRIPTION. 
PAYABLE IN ADVANCE. 


38. 10d. for Three Months, 7s. 7d. for Six Mon 
and 15s. 2d. for Twelve Months, post free to cae 
part of the United Kingdom. For the United: 
ogee Ker ae $4 rie gold N to pi or Belgium,. 

*9 . 7 n a, e d 
the West Indies, Nova Scotia, Nat: oa e 


vatal, or 
of the Australian Colonies, 178. Monthly Parte can. 


be sent at subscribers’ option. Mr. Edward 

3609, Woodland Avenue, Philadelphia P, UEA 

vill” geceivo subscriptions for phe United States at 
bs advance, i 

hon ae eee or direct transmission, 


The subscription rates to Canada pm 
numbers: 12 months, 17s., equal $4 15c.; 6 onthe, 
8s. 6d., equal $2 7c. Monthly Parts: 12 months. 
ls. 6d.. equal $3 563c. Payable in advance. 


A limited number of the following bound 
are still in stock, price 79., post free Seo the 
U.K.. or 8s. 4d. abroad :—Vols., LX., LXVI. 
LXXII.. LXXIV.. LXXV.. LXXVI., 
LXXVIII., LXXX.. LXXXI., 

LXXXIII.. 


All the other bound voume are out of print. 
order volumes as soon- 
as possible after the publication of each half-yearly 
volume in January and July, as only a limitea: 
number are bound up, and these soon run ‘out of 
print. Most of our issues can be had singly 
through any bookseller or newsagent, or from the 
office, price 3d., or post free 4d. Cloth cases for 
bindi¥e Tas, ENGLISH MECHANIC, price 38., post free 
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}-pl. Shew's Brass-bound Eclipse Folding 
CAMERA, focussing adjustment, Goerz anastigmat 
{/7.7, Sbew's Central shutter, six double book- 
ae brass-bound slides, complete in. case, 

15s. 

Mioro. Objectives, Watson’s Parachro- 
matic, £2 17s. 6d., London-made, N.A. 0.74, 
478. 6d.; Koristka, 47s. 6d.; Beck, 458.; Leitz, 
628. 6d.; Swift, 42s. . 

Pr. 12x Krauss Prism Binoculars, squat. 
model, 30 mm. o.g., eyepiece focussing, bending 
bar, and leather case, £12 15s. 

Tourist Telescope, 2-in. o.g., 4-draw brass 
tubes, mcroceo-covered body, complete, caps and 
strap, £3 15s. 

Stereoscopic Camera, by Chadwick, double 
4-pl., 64 x 43, leather bellows, rack focussing, 
msing front. swing back, pr. Ross achro. lenses, 
three double bookform slides, £3 38.; a bargain.: 
_}-pl. Butcher's Stand Camera, double cx- 
tension, wide ‘angle movement, rising front, re- 
versing and swing back, achro. lens, adjustable 
speed shutter, and 1 double slide, 358. 

ł}-pl. Folding Klito Pocket Camera, rack 
focussing, rising front, ‘hooded focues:ng screen, 
Rectimat symmetrical lens, speeded inst. shutter 
and time, three slides, £2 10s. l 

Set London-made Drawing Instruments, 
by Aston and Mander, all needle point and 
double knee joints, 6-in. compass, lengthening 
bar, and all interchangeable parte, pr. 5-in. 
dividers with screw fine adjustment, 2 bow com- 
passes, pen and pencil, set three spring bow 
compasses, two drawing pens, 6-in. parallel rule, 
6-in. ivory protractor, complete, solid mahogany 
caso with lift-out tray, £7 10s., as new. 


Mioroscope, inclinable stand, rack coarse and 
micrometer screw Ane focussing, mechanical 
stage, two eyepieces, 1-in and }-in. objectives, 
analyfer and polariser, camera lucida, and case, 
£4 178. 6d. 

Negretti and Zambra Tourist Portable 
TELESCOPE, leather-covered body, threc-draw oxi- 
Gised tubes, 2j-in. o.g., in fine condition, 
£6 2s. 6d. 

4-in. Compass, hy Elliott Bros., folding 
sights, needle on agate, with check action, com- 
plete, ball and socket top for stand, all in solid 
mahogany case, 30s.; a bargain. 


**Phone, 
CITY 6981. 


City Sale & Exchange — 


. Pr. 12x Prism Binoculars (Goerz), central 
screw focussing, screw interocular adjustment, 
in good order, £5 10s. 

Jules Richard Box Stereoscope for 45 x 
107 positives, to hold 50 views, on endless chain 
with outside adjustment, pr. Achro. lenses with 
focussing adjustment, £4 15s. 

Student’s Microscope, on horseshoe foot, 
inclinable stand, rack coarse and micrometer 
screw fine focussing adjustment, revolving and 
centring stage, focussing substage, Abbe con- 
denser and iris, 2 eyepieces, objectives 3 and 32, 
complete in lock-up case, £11 17s. 6d 

Mioroscope, inclinable, rack coarse and micfo- 
meter screw fine focussing, mechanical stage, 
wheel diaphragm, eyepiece, objectives 1-in. and 
4-in., and case, £5. 


GENUINE BARGAINS 
SECOND-HAND 


APPARATUS 
STATE YOUR WANTS. 


WE. CAN SUPPLY AT THE 


RIGHT PRICE. 


Postcard Roll Film Ensign Camera, focus- 
sing, rising and falling front, Cooke-Luxor //6.8 
anastigmat, Ensign sector shutter, adjustable 
speeds 1 sec. to 1-100%h and time, combination 
back, focussing screen, six slides, a complete kit, 
£7 10s.; a bargain. 

Boginner’s Microscope, inclinable, rack and 
pinion focussing, eyepiece; 3-in. dividing objec- 
tive. 22s. 6d. 

3-in. Cuthbert Gregorian Reflecting Telo- 
score, focussing, star firder, mounted on table 
stand, complete with eyepiece, a bargain, 
£2 198. 6d. l 

Ross Mioro. Objectives; 3-in., 25s. 6d.; 14-in., 
Fp ae 3-in. Ross correction collar, old fitting, 
278. 6d. i 


93-94, FLEET STREET, E.C.4. 
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Emanuel Look-Out Telescope, l-draw, 25s, 

2-in. Reflecting Telescope, jn case (no stand), 
job, 228. 6d. 

Stanley’s Sighting Telescope, No. 4, Mark 
III.. eyepiece focussing, 21s. 

Circular Mahogany Aneroid, 43-in. dial, set- 
ting hand, brand new, 15s. 9d. 

Pr. 20x Salex Stereo Prismatic Binoou- 
LARS, 52 mm. o.g., central. screw and eyepiece 
focussing, bending bar, and solid leather carrying 
case, £15 17s. 6d. 


Koristka Microscope, rack coarse and micro. 
meter screw fine focussing, focussing substage, 
Abbe and Iris, triple nosepiece, objectives 4 and 
3. three eyepieces, revolving and centring stage, 
and case, in fine order, £12 18s. 6d. 

Carl Zeiss Prism Binoculars, 12x Dodekar- 
50 mm. o.g., and case. latest, £21; 122 x & 
Artillerie: and case, £15 10s.; 12x and case, 
£9 17s. 6d.; 8x Telact and case, £9; 6 x 3% 
Mar.ne Glass and case) £7 7s.; 6 x 30 Silver- 
;man and case, £8 10s. 

45 x 107 Jules Richard Glyphoscope, pr, 
achro. lenses, time and inst. shutter, direct 
viewfinder and film pack adapter, camera’ can 
also be used as stereoscope, 35s. 


1-15-in. Reichert Oil-immersion Micro, 
OBJECTIVE, N.A. 1.25, £4 4s. 
1-12-in. Crouch Oil-immersion, N.A. 1.90, 


£4 128. 6d. i 

No, 4 Cartridge Kodak, 5-in. x 4-in., for 
daylight loading roll films, double extension, 
rack focussing, Goerz III. f/6.8 double anastig- 
‘mat lens in Unicum shutter, adjustable speeds 
1 sec. to 1-100th and time, and carrying case, 
£5 10s. `’ 

Jones X-in. Gregorian Reflecting Tele-. 
SCOPE, star-finder, mechanical head, slow motions 
in both directions by Hooke’s joints, steadying 
rod, mounted on heavy claw stand, two eye- 
pieces, and two small specula, £7 15s. 

Ross Microscope, achro. condenser, optical 
part only, in case, 22s. 6d. í 

Koristka Vertical Illuminator, adjustable 
clamping ring, adjustable prism, „and centring 
adjustment, iris diaphragm, and adjustable con- 
denser, complete. in case, £3 10s. 
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ments Repairs quickly executed. $ 


For Sale. 
Refleoting Telescopes, Mirrors, Silvered by new 
method. More light and duranpility.—G.. CALVER, 
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Microscopical Slides.—Entomological, Diatoma- 
ceæ, and General Interest, 3s. 6d. dozen, postage 6d. 
BAKER, 244, High Holborn, London. 
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SOME NOTES ON PULLIES. 
_ By Owen Lanier. 

The pulley in its various forms plays 
such an important part in machinery that 
any information concerning it should be 

of value, especially in the case of machine 
tools, their output so largely depending 

+ on the efficierfcy of the pullies. Unfor- 

tunately, in some machine tools, and even 

» in otherwise up-to-date ones, there is a 


` 


: tendency to make the pullies too small, | 


' partly to give the machine a compact ap- 
c pearance and partly from motives of 
* economy. This is particularly the case in 
a some drilling machines of the ungeared 

type, and those with from two to four 
* spindles, and which are used. far jig dril- 
, ling. In these machines there is a 
u horizontal shaft running along the back oi 
* the frame, and drom this shaft there are 
„ quarter-turn belts to the gullies on the 
> drill spindles.. | a 
i In many cases, these latter pullies do 
not ran on the drill spindle itself, but on 

a boss thrown up from the frame, and the 
a object of this is to relieve the spindle pro- 
per from the sideways pull of the belt. 
This is all véry well, but the large dia- 
meter of the boss increases the friction, 
the pullies are too small to start with, and 
those on the back shaft are right against 
the bearing 90 that the oil from them gets 
‘ on the belt and spoils its driving power, 
; and not only is the output of some of these 
machines very small, but they are quite 
ż incapable of taking advantage of modern 
high-speed drills., | 

If care is used in oiling the machine, the 
€ ol should not get on the belts; but if it 
_ does, it can be got rid of by giving them. 

a bath of warm water with plenty of soda 
in it, and then a good application of a 
scrubbing brush. Another remedy which I 
used when on munition work, when output 
was everything, was to fit some hardwood 
; rings on the pullies of the drill spindles so 

as to increase the diameter of the former. 
-~Of course this slowed the spindles, but it 
was made up for by speeding up the whole 
machine.. As regards drilling machines 
- with back gear, their belt weakness can 
. be made up for by the methods described 
in an article by me which appeared in the 
> “EM” of. October 21, 1921, entitled 
“Improving the Output of a Lathe.” 
As regards pullies for line shafting, 
‘ counter shafts, etc., of course they can be 
bought of any size that may be required, 
and it is always best to have them on the 
: large side, if anything, as there is then 
: less strain on the belts, and they are less 
‘inclined to. break. Wood pullies are 
‘largely used, partly, I think, because 
‘ larger stocks of them seem tc be kept, but 
; they are open, to two objecticns. Con- 
-trary to the general idea, a wood pulley 
has nothing like the driving power of an 
iron one. Ina trial that I once saw made, 
, a 6-in. iron pulley dragged the ‘belt over 
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a 12-in..one in wood without moving it. | 


If a number of pullies are tv be put up, 

the extra cost of the larger wood ones 
would be a consideration. Wood pullies 
have an unpleasant way of slipping on the 
shaft after they have been up a little 
while, and this is caused by the warm air 

that is mostly at the top of a factory, 
which shrinks the wood. ~ A good way to 
stop this is to line the bushes with emery 
cloth, the coarser the better, and it can 
be held in its place with tacks. 

It is a curious, fact that the smoother 
an iron pulley is, the better it drives. Dur- 
ing the war I came across a case of trouble 
owing to some pullies not driving as they 
should, and the difficulty was that there 
was not space enough to put up larger 
ones. I found that the pullies were rough- 
tuned. so I had them put in a lathe, 


.will almost always hang over the side of 
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cleaned up and polished, and then they 


drove all right. | 
Pullies are best if they are ‘‘ crowned,”’ 

or slightly rounded on the top or face, as 

with two pullies having flat tops, the belt 


‘one or the other, even if they are in line 
and their shafts parallel. ‘Then, again, 
if pullies are not crownei, the slightest 
slip‘ will cause the belt to slide off side- 
ways. | 
Loose PULLEYS. 


Some complain of troubles with loose 
pulleys running dry, and screeching and 
wearing fast. My experience is that these 
troubles are mostly due to neglect in 
lubricating. : There is a little knack in 
oiling a loose pulley, and it is this: Some 
persons put oil in the hole or lubricator 
and let it go at that, and if the pulley 
runs soon after, the centrifugal force pre- 
vents the oil from getting to the shaft, as 
it cannot gravitate down to it.as in the 
case of ‘an ordinary bearing. It is best 
to get the belt off the loose pulley, then 
turn it round so-that the lubricator or oil- 
hole is uppermost; fill up with oil, and, 
holding the weight of the pulley up, watch 
the oil and see that it sinks down in the 
hole or lubricator, and’ if it will not do 
this something is wrong. 

In such a case, the best thing to do is 
to slacken the collar and slide the pulley 


along the shaft, and it.is likely that where 


the pulley has been running will be found 
to be dry. This may be due to the oil hole 
being stopped, but not always so, for I 
have seen a bearing torn badly and yet the 
oil-hole was full of oil. When a shaft 
has once got dry, a dust scems,to form, and 
this appears to prevent the oil from adher- 
ing to the shaft. 
certain that there is a proper oil channel 
in the pulley. f 


EMERGENCY PULLEYS. 


It may sometimes happen, and especi- 
ally in a locality away from any firm 
keeping a large stock of pulleys, that one 
is required which cannot be obtained or 
for a temporary job for which it would 
not be worth while'going to the expense 
of buying a proper one. Fig. 1 shows an 


FIG. 1. 


old dodge which was at one time much in 
‘use amongst small masters in places where 
they let out power for manufacturing pur- 
poses, and I have seen them put on the 
shaft just as they came from the band 
saw, and not bored or turned, or the gaps 
filled in where the bolt heads and nuts are. 
Of course, it makes a much better job if 
the pieces that were cut out of the gaps 


are put baok and held in their places with 
large wood screws, as shown at A, and 
then, if a lathe is available, the whole 


pulley turned and bored. 


In any case, 


the bore should be smaller than the dia- 
meter of the shaft, especially if the pulley 
is made of soft wood, such as deal, as it 


compressed together. 
set the surface of the leather can be turned 
true. 


It should also be made}. 


` 
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would compress and fail to drive. As in 
the case of the bought wood pulleys, tack- 
ing coarse emery 
a great help. 


cloth inside the bore is 


AN Extra HicH-Speep PULLEY. 
The arrangement shown in Fig. 2 is 


very suitable for the above and for grind- 
ing or small drilling spindles; as, having 
no set screws or keys, the pulley is always 
in balance, and the leather forming a good 
driving surface, it can be small in dia- 
meter, which is an advantage in certain 
cases. The body can be of gun-metal, and 
should fit the spindle well, and there 
should be a taper thread on the end which 
is P so that the nut can compress it 
on th 


e spindle. The rings are of hard sole 
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leather cut to fit the stem of the pulley, 
which should be scored with a coarse file 
and the rings fixed to it and each other 
with fish glue, a temporary washer being, 


put under the nut so that they can be 
When the glue is 


Two tommy holes should be put in 
the nut, and care should be taken that 
these are opposite and of the same depth, 


or else the pulley may run out of balance. 


PuLLEYs FOR REVERSING. 
It 18 sometimes required to reverse a 


spindle very suddenly, as in the case of © 


tapping blind holes or threading turned 
parts of screws. Fig. 5 shows an arrange- 
ment taken from the old French screw- 


making machines. In these the screw 
plate had no release as in modern turrets. 
but was run right up against the shoulder 
of the piece’ which formed the screw, so 
that if the spindle did not stop very 
sharply the threaded piece was twisted off 
in the plate. 

On the spindle of the machine are three: 
pulleys, B being just a little over 
the width of either belt, and is fixed. 
A and C are loose, and each one 
double the width of B. On the spindle 
F, which can be actuated by a hand lever 
(not shown) and in any convenient posi- 
tion, there are two other levers carrying 
forks, one for the open and the other for 
the crossed belt. In the ordinary way. 
as each belt was brought on the fixed 
pulley, the spindle would reverse, but 
would not do so suddenly. When tlre fork 
G is moved over on the lever H, as shown 
by the dotted lines and held there by the 
pin I, the two belts cannot get off the 
fixed pulley at the same time, and this is 
the secret of (the whole affair. 

As the spindle F)is moved, in order to 
reverse, one belt gets on the fixed pulley 
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before the other has got clear of it. The 
oncoming belt, as it is running in the 


opposite direction, acts as a brake and 


thus checks the momentum of the spindle 
carrying the work. It never goes wrong, 
as some friction clutches will do, seize up 
through continuous use, or let oil get into 
them and then refuse to drive. Of course, 
the spindle will not stand still while the 
two belts are brought together, but will 
only run in one direction or the other, and 
when required to be at rest; the piece 
must be brought back, as shown by the 
solid lines in the figure. If a reverse 
quicker in one direction than the other 
is required, this can be effected by having 
one of the overhead pulleys, larger than 
the other. 
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FOGS AND CLOUDS,* 


By W. J. Humrnreys, C.E., Ph.D., 
Professor of Meteonological Physics, 
United States Weather Bureau, Depart- 
ment of Agriculture, Washington, D. C. 
oe Editor, Member of the Insti- 

ute. i 
(Continued from page 145.) 


LEVELS oF MINM™MUM CroOUpDINEss. 


If there are different levels of maximum 

cloudiness, it follows that between each 
two such adjacent levels there must be a 
level of minimum cloudiness. However, 
there is nothing of particular interest 
about any of these intermediate levels. 
, Why there are no clouds above the 
High Cirrus.—The region above the high 
cirrus also is one of minimum cloudiness. 
In fact, clouds do not occur in that. region 
at all, and the reason is as follows :— 

There clearly is some temperature (ac- 
tually about 60 degrees Fahrenheit below 
zero) at which each portion of the high- 
atmosphere must lose as much heat by 
radiation as it gains, and this is the lowest 
temperature to which the free air can cool. 
This temperature is reached, in middle 
latitudes, at about six to seven miles above 
sea-level. Hence this is the limit of ver- 
tical convection—for higher convection 
would mean lower temperatures—and 
the maximum height, therefore, to which 
water vapour is carried. Of course, some 
water vapour reaches greater heights by 
the slow process of diffusion, but all of 
this region is subject to frequent tempera- 
ture changes just as is the lower atmo- 
sphere, hence as soon as any appreciable 
amount of vapour diffuses to a higher level 
than that of the average cirrus it is frozen 
out in invisibly small amounts, and the 
whole of the upper air thereby kept too 
dry for the formation of even the thinnest 
clouds. 


RELATION oF Croup Herients TO SEASON. 


Clouds generally are lower during 
winter than during summer. This is be- 
cause the relative humidity is higher, or 
the atmosphere more nearly saturated, 
during the colder season than during the 
warmer. And this condition, in turn, 1s 
owing largely to the fact that vertical con- 
vection, which is the chief cause of rain 
and hence the chief drying agency of the 
air, is most active during summer, when 
the surface of the earth is strongly heated. 


RELATION oF CLOUD HEIGHTS To LATITUDE. 


Just as clouds generally are higher in 
summer and lower in winter, so, too, and 
for the same reason, clouds commonly are 
highest in equatorial regions and gradu- 
ally descend with increase of latitude to 
their lowest level in polar regions. 
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January 5, 1922.—From the Journal of the Franklin 
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RELATION OF TYPB oF CLOUD TO THE 
SEASON. | | 

As just explained, vertical convection, 
which is due largely te surface-heating, is 
much stronger during summer than during 
winter. Hence the cumulus or woolpack 
cloud, a product of local convection, is 
characteristic of warm summer days, while 
the low stratus or layer cloud is equally 
characteristic of the Winter season. 


G | RELATION or TYPE or CLOUD TO LATITUDE 


For the same reason that the prevailing 
type of cloud varies with. the season, it 
also varies with latitude. That is, in tropi- 
cal regions, where vertical convection is 
strong, the cumulus cloud is very com- 
mon, whereas, in the high latitude regions, 
where convection is feeble, it is unusual. 
Here the prevailing cloud is of the stratus 


jor layer type. 


CLOUD THICKNESS. 

The thickness of clouds varies from all 
but zero in the case of faint cirrus, and 
vanishing wisps and flecks of any other 
type, up to the ten miles or more of the 
deepest tropical cumulus. MHabitually, 
however, the high cirrus, only a few hun- 
dred feet thick, is the thinnest of clouds ; 
the cumulus, especially when the seat of 
a hail storm, is the thickest—often several 
miles deep. The common nimbus cloud, 
from which rain often falls all day, varies 
in thickness from, say, 500 ft., up to four 
or five miles. Its average thickness, how- 
ever, appears to be, roughly, half a mile. 
All other types of clouds generally are in- 
termediate in thickness between the cir- 
rus and the nimbus, averaging, perhaps, 
500 to 1,500 ft. | 


CLovp VELOCITY, l 

The direction and speed of travel of 
clouds can be determined in several ways, 
most of which involve triangulation of the 
kind used by surveyors and geologists. In 
the great majority of cases the velocity 
of a cloud is that of the air in, which it 
happens to be. In a few cases, however, 
the movement of the cloud is not that of 
its enveloping atmosphere. Thus the cloud 
that forms along the crest of a mountain is 
as stationary as'a waterfall, and, dike the 
waterfall, is continually renewed by fresh 
material, No matter how swift the cur- 
rent, the fall remains fixed, and however 


strong the wind over the mountain, cloud 


is formed in it as soon as it reaches a par- 
ticular altitude, determined by the 
humidity and temperature, and evaporated 
as it is drifted beyond and to lower devels. 
The crest cloud, therefore, being always 
stationary, can not be, used in measuring 
wind velocity. Neither can the riffle cloud, 
the lenticular cloud, nor the banner cloud, 
and for the same reason—all are 
stationary, whatever the wind velocity. 
Neither can the velocity of the wind be 
determined by the movement of the paral- 
leled rolls of the windrow or billow cloud. 
These clouds rest on the crests of air 
waves which are caused by the flow of 
one wind sheet over another. The velocity 
of these waves, and hence of the clouds 
that crest them, is intermediate between 
that of the two sheets, and therefore does 
not measure the actual velocity of either. 
In the great majority of cases though, 
that is, with the above exceptions, clouds 
do move strictly with the enveloping air. 
Hence, though everywhere blowing, in 
the course of time, from all directions— 
boxing the compass, as the mariner says— 
in the tropics they are nearly always from 
easterly point, north-east to ‘south-east, 
and in middle latitudes prevailingly from 
westerly regions. | 
Their average velocity, when moving 
in their prevailing direction, increases 
with height at approximately the same 


VARIATION OF CLOUDINESS WITH LATITUDE. 


the Yuma hotel, to advertise free meals. 
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proportion that the density of the atmo- 
sphere decreases, that is, at such a rate 
that the product of the velocity (cloud or 
wind) by the density of the air is a oon- 
stant. 


As is well known, the amount of cloud- 
ness varies greatly in different parts of 
the world. In some places it would be 
perfectly safe, following the example of 


for every day the sun does not shine; 
and equally safe in others to make a sim- 
lar affer far every whole day that it does. 
Apart from such obvious causes 
of ‘cloud variation as direction of 
the wind, particularly on shore and pn- 
shore, elevation, temperature, ete., there 
is also a well-marked latitude effect. Thus, 
in the equatorial regions, where convection 
is most active, nearly 60 per cent., on 
the average, of the sky is clouded ; Sround 
latitude 30 degrees, both north and soath, 
or along the great belts of high pressure, 
and over the principal arid regions, the 
average cloudiness falls to the minimum 
value of 40 to 45 per cent. ; while in the 
neighbourhood of the polar regions it be 
comes 60 to 75 per cent. All these are only 
average values for the respective latitudes. 
The cloudiness of individual places covers 
a much wider variation. 


CLOUD SPLENDOURS. 
` Crepuscular Rays.—Everyone is familiar- 
with the beautiful phenomenon of the 
“sun drawing water ’’—sunbeams. that, 
finding their way through rifts in the, 
clouds, are rendered lumincus by the) 
dust in their paths. Many people seem 
to consider this splendour an excellent | 
weather sign; some insisting that it: 
foretells rain, while others as strongly 
claim it indicates continued fair. As 8: 
matter of fact, it has no significance either 
way, hence its excellence as a bone of 
contention. , 
When there are a number of such nitte 
the beams of light seem to radiate from 
the sun like spokes from the hub of 8 
great wheel, or like ribs from the pivot o 
a giant fan. However, they are practic 
ally parallel, for the sun, from ‘which they 
all come, is 93,000,000 miles away. The 
seeming divergence is only a perspective 
illusion, the same as that which makes 
any long, straight, parallel lines, such, for 
instance, as the rails on a straight, level 
track of railway, appear to come close 
and closer together with increase of dit 
tance. 

Lightning.—Few things in all nature 9 
widely range our'sensibilities, from thrills 
of joy over the exquisitely beautiful t 
abject terror in the face of imminent 
death, as does the lightning’s flash from 
the heart of the thunder cloud. 

The story of this wonder meteor—hov 
Franklin showed it to be a form of ele- 
tric discharge ; how, as explained by Simp 
son, charge after charge is obtained within 
the cloud; what curious freaks it play 
and marvellous things it does—is delight 
ful in every detail, but far too long t 
include here, for, after all, lightnin: 
whatever its interest and importance, ! 
only a cloud incident. 

When the storm is close by it is easy t0 
see that lightning consists of one or mor 
sinuous (not zigzag, as the artist paints it) 
lines or streaks of vivid white or pink 
Often there is one main trunk with a num- 
ber of branches, all occurring at phe ame 
instant, while at other times théré are two 
or more simultaneous, disconnected 
stréaks,. Frequently the discharge, 1- 
stead of-being all at once, continues icker- 
ing; and, on rare occasions, even station- 

a ae, Te yo 


‘ undertakes to explain fully and clearly its 


„quité elementary, profess’ to explain the 


. „these books have the same fault: they 


` not occur and leave unexplained that 


** colours whose common centre is on the 


: 42 degrees radius, and blue to violet inner 


_ radius, and whose colours: occur in. the 


In addition to these two conspicuous bows 


same; that the band of any given colour 


7. lets. 


- droplets also produce beautiful coloured 
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rings about the sun and moon, but usually 
much smaller than the circles formed by 
refraction through snow crystals, and with 
their colours in reverse order, that is, with 
the red farthest from the source of light, 
instead of nearest to it. These rings, 
known as coronas, are. owing to what the 
physicist calls diffraction, or, in this case, 
the bending of the light around the drop- 
lets into their shadows. They are most 
frequently seen about the moon, but may 
be seen even more brilliantly, occasion- 
ally ‘Mm a widening series of two or three 
repetitions of the colours, about the sun, 
if one will use dark glasses to cut down the 
glare, a 

Cloud Iridescence.—Unquestionably the 
most beautiful thing in all the heavens is 
a magnificent display of iridescent clouds 
—humerous splotches among the cirro- 
cumuli, or other high type, and borders 
of thin lenticular alto-strati and alto- 
cumuli, of gorgeous opalescent rose pinks, 
emerald greens, and other colours, ran- 
domly mixed and covering a large part of 
the sky 15 to 30 degrees from the sun. 

, It can be fully explained (being only 
fragments of giant coronas dye to un- 
usually small droplets), but only in the 
language of the physicist and symbols of 
the mathematician. Its beauty, however, 
can be enjoyed by all, and whoever looks 
at the heavens for anything should watch 
most frequently and carefully’ for the 
glorrous apparition of the iridescent cloud. 


CLOUDS aS WEATHER SIGNS. 


Since the height, extent, and shape oi 
clouds depend upon humidity, tempera- 
ture, and motion of the atmosphere, it is 
obvious that they often may furnish help- 
ful hints of the coming. weather. Thus, 
thin cirrus clouds, when not increasing in 
extent nor growing denser, indicate fair 
weather for at least twenty-four hours ; 
and the same is true of the alto-cumuli. 
In’ general, “The higher the clouds the 
finer the weather.” On the other hand, 
when the cirrus grows denser, and when 
the sky is covered with cirro-cumuli, rain 
within twenty-four hours is likely. Also, 
when large cumuli develop in the fore- 
noon, there probably will be local thunder- 
showers in the afternoon. Again, when 
two or more layers of cloud are moving in 
different directions, foul weather is almost 
certain to occur very soon. Clouds of the 
lower and intermediate levels from north 
to west usually imply fair weather for a 
day or two; clouds from east to south 
generally mean rain within twenty-four 
hours. (This is for most of the temperate 
regions of the northern hemisphere ; for 
the southern hemisphere, write north for 
south, and south for north.) Fog 
clearing up early means a fair day; 
fog persisting implies that there probably 
will be rain later in the day, or during 
the coming night. l 


— > 6 0 


THE SEARCH FOR THE 
PLESIOSAURUS. 


It is reported, says Sir W. Boyd Dawkins 
im an article in the Manchester Guardian, in 
the daily press that Profesor Onelli, 
of Buenos Ayres, is arranging an ex- 
pedition in search of Plesiosaurus, a fossi! 
‘reptile, which is supposed still to be living 
in the lakes, rivers, and seas of South 

By reflection, on the other hand, we get! America and other parts of the world. Two 
only white or colourless figures; chiefly, | years ago a similar expedition was planned 
the parhelic circle that passes through the | into the unknown wilds of Africa in search 
sun and is parabel to the horizon; and a of Brontosaurus, a gigantic fossil reptile 
pillar of light that rises straight up en panels : S G ee ne 
through the sun, much as would its reflec- = lysate ta ag 5 Sher ae ie 


eave é ; A Dawkins inted out in the Manchester 
tion in rippled water if stood on end. Guardian Pat the whole group of extinct 
The Corona.—Thin clouds of water 


reptiles to which it belongs had not been 
‘living on the earth since the close of the 


ary, like a glowing wire, during a whole, 
second, or more. Era 

The Rainbow.—Unlike the phenomenon 
-of lightning, the rainbow is all beauty and 
splendour, with nothing whatever of the 
-appalling—save alone to the physicist who 


every detail, a most difficult task. Per- 
chaps this assertion may seem strange when: 
so many text-books, even some that are 


rainbow so simply that a child can under- 
stand it, but in this particular nearly all 


“explain ” beautifully that which does 


which does.’ 

The ordinary rainbow seen in a sheet of 
water drops—rain, spray, fog—is a group 
of circular. or nearly circular arcs of 


extension, in the direction of the 
observer's shadow, of the straight line con- 
necting his eye with the luminous source, 
which, as everyone knows, is nearly 
always the sun, but not quite, for once in a 
while the moon too produces a very pretty 
bow. a | 

Frequently there are two entirely dif- 
ferent bows. The inner one, known as the 
primary, with red outer border of about 


border, is mach brighter than the larger, 
or secondary bow, of about 50 degrees inner 


reverse order of those of the primary bow. 


‘one can often. see from one to, rarely, half 
a dozen parallel, coloured arcs just inside 
the primary bow, and a smaller number 
just outside the secondary bow. These are 
known as the supernumerary bows. 

A careful observer: will soon see that 
there is less light (that the,clouds look 
darker) between the two bows than out- 
side the secondary or within the primary ; 
that the colours seen are not always the 


varies in angular width, even, occasion- 
ally, from place to place in the same bow ; 
and that the purity of the colours varies 
fram time to time. As one would 
naturally suspect, all, or nearly all, these 
differences depend on the size of the drop- 
The greatest contrast, perhaps, is 
between the brilliant rainbow of the re 
treating shower and that ill-defined, 
faintly tinged bow one sometimes sees on 
à sheet ,of fog. : 

The Halo.—As must be obvious to any- 
one, the cirrus and other very cold clouds 
nearly always consist of ice crystals. These 
reflect some of. the light that falls upon 
them ; and some of it they transmit, bent, 
or refracted, as we say, out of its course 
and split up into all its colour, but always 
with the red nearest to the source of iight. 
Both the refracted and the reflected light 
produce various bright patterns properly 
known as halos. 

_ By refraction we get: The very common 
ring of 22 degrees radius about the sun or 
moon ; the less frequent ring of 46 degrees 
radius ; the occasional brilliantly coloured 
arc that has its centre directly overhead 
and its convex side next the sun; and, 
rarely, numerous other splotches and arcs. 
all more or less distinctly coloured, and 
things of beauty and interest. 
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secondary period, and: that the hope’ of find- 
ing it in the flesh was impossible, although 
there were large tracts of the 
tinent as yet untrodden by the white man. 
The same angument ies to the Plesio- 
saurus, but with greater force. In the first 
place, the great mivers of South America, as 
well as those of the rest of the world, and 
all the sea coasts are well known to science, 
and it is impossible that. so darge a reptile 
could thave been overlooked, In the second 
place, the Plesiosaurus became extinct at a 
much earlier date in the geological record 
than the Brontosaurus, and neither of these 
creatures could have a place in existing 
nature, because they belong to a period im 
the history of life on the earth so remote 
from the present order of things as to be in- 
calculable in terms of years. The Plesio- 
saurus, @ swimming reptile from ten to 
twelve feet in length, belongs to a well- 
defined stage in the evolution of hfe on the 
earth. It is abundantly found in the 
liassic and oolitic strata, and can be studied 
in all the prin¢ipal museums, including that 
of Manchester, where it is represented by 
a nearly perfect skeleton from the liassic 
cliffs of Whitby. It presents a special modi- 
fication of the reptilian feet into paddles, 
just as in the tertiary period the mammalian 
feet were modified into’ the flippers. of the 
whale. It inhabited the seacoasts and the 
banks of the rivers of Britain and the Con- 
tinent and di ed from the face of the 
earth before the close of the secondary 
period. In none of the vast numbers of 
fossil reptiles found in the tertiary period 
are there any Plesiosaurian characteristics. 
Nor are these to be found in any known 
living reptile. In the absence of news it 
may be concluded that the seekers after 
Brontosaurus have not met with any success. 
The cerrch for Plesiosaurus, as I have said, 
ig even more hopeless. 


—___—__)>—»e 3 


SCIENTIFIC SOCIETIES. 


MANCHESTER ASTRONOMICAL 
SOCIETY. 


At the general meeting of the Society, 
held on Wednesday, April 5, a lecture 
was delivered by W. C. Chew, Esq., 
A.M.I.M.E., entitled :— 

“ Oprics.”’ 

The lecturer opened his lecture by de- 
scribing the introduction af the manufac- 
ture of optical glass into this country, in 
1848, by Chance’s, of Birmingham, and 
then proceeded to explain the physical 
properties of optical glass required by the 
optician ; how the great care required in 
its manufacture, the constant attention to 
detail, and the losses during annealing 
accounted largely for the high cost of opti- 
cal glass. 

. It was mentioned that Chance’s and 
the Derby Crown Glass Co. were turning 
out glass equal in every respect to the 


|glass produced by the continental manu- 
‘| facturers. 


A series of lantern-slides were next 
shown, and an explanation given of a ray 
of light passing through a prism; how 
when a beam of light falls obliquely on 
the surface of a medium more dense than 
that through which it has been passing, 


its direction is changed nearer to a line ` 


drawn at right angles to that surface, 
called the ‘‘ normal.” 

It was shown that when two prisms 
were placed base to base, they refracted 
the beam of light inwards, and made it 


cross a line drawn from the base some . 


distance away from/the prism; and that 
the) light, in passing ‘through the prisms, 


rican oon- 
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was split up into certain coloyrs, and that 
the violet rays of light crossed the centre 


line before the red rays. 


It was then shown how a bi-convex lens 
was constructed on the principle of a 
series of prisms, and how, if the prisms 
were reversed and placed apex to apex, we 


have the form of a bi-concave lens. 


The explanation was given why the 
simple forms of lens were not suitable 
for object glasses, and why it was neces- 
sary to combine’a crown glass prism and 
a flint glass prism, so as to bring back 
the coloured rays of light to a common 
centre to combine as practically white 


light. 


The construction of a 34-in. achromatic 
objective was next explained, using the 
The lecturer ex- 
plained how a set of curves were arrived 
at for the objective, and that to compute 
the curves it was necessary to know the 
refractive index of the glass selected, and 
that to measure this we use a spectro- 


principles just shown. 


meter. 


Having arrived at the curves, the con- 
struction of the tools was described ;. also 
how the glass was ground with them and 
varying grades of carborundum, until the 
fine grinding at the finish, when they 
were polished with a pitch polisher and 


rouge. 


A simple form of telescope’ tube, in 
which to test the objective on the stars 
and to ‘‘ correct ” it, was next described. 
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further investigation on account of the 
value of glycerine as a mounting 
‘medium. A short note by Mr. Nelson on 
“A Dark-ground Stop for Pond Life” 


was then read. ‘Mr. Nelson said that in- 


some cases, when examining pond life 
with dark-ground illumination, the image 


Stops appeared in the bodies of flagel- 
lates, etc. This trouble, which does not 
occur with balsam-mounted diatoms, may 
be satisfactorily overcome by using a 
glass disc instead of the wire spider, hav- 
ing a central hole into which is fitted a 
pin, or stops may be used consisting of 
glass discs having black patches painted 
on them by means of a turntable. 


The Hon. Sec. announced that the club 


had received a very valuable gift from 
the father ofa late member of the club, 
Mr. B. Tryon. 


gift consists 'of two microscopes and 
of five Zeiss apochromats, 
some valuable slides. 
club were accorded 
this valuable gift. The President drew the 
attention of the members to the rule with 
regard to smoking at the meetings, as com- 


‘a lamp, and 
The thanks of the 


plaints had been made that it had not 


been observed. 


The President then called on Mr. J. 
Wilson to give ‘‘A Short Account of the 


of the spider carrying the dark-ground 


| It was Mr. Tryon’s wish 
that his microscopical apparatus should 
become the property of the club. The 


a quantity of apparatus, including a set 


to Mr. John Tryon for 


‘Genus Closterium.’’ Mr. Wilson said that 
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monograph sixty species and thirty-six 
varieties of the genus Closterium are 
described. By the aid of photographs of 
specimens and drawings ‘on. the screen 
and blackboard, Mr. Wilson then pointed 
out the distinguishing features of some 
members of the genus. He said that the 
length and breadth of the ‘cell was an 
important feature in the determination 
of the species, and tĦat it was well to 
follow Messrs. West’s advice-and ‘make 
careful drawings of any doubtful speci- 
mens. Mr.. Wilson concluded his re- | 
marks by expressing the hope that some 
of the younger members of the Club 
would pursue the study of this very 
beautiful and interesting family. A 
hearty vote of thanks having been ac- 
corded to Mr. Wilson, Mr. N. E. Brown 
described some imitative and windowed 
plants. In 1811 Burchell, in his travels, 
described a plant that: he had found 
which looked like a curiously shaped 
pebble and turned out to be a new species 
of Mesembryanthemum—viz., M. turbini- 
forme. Burchell made drawings, but col- 
lécted no specimens, and nothing more 
was seen of the plant for more than 100 
years. Mr. Brown ‘wrote to varigus 
South African botanists with a view to 
obtaining specimens, and in the autumn 
of 1918 Dr. Pole Evans, chief of the 
Botanical Survey in South Africa, under- 
took to look for it. He found the place 
where Burchell had seen it, and found 
that the inhabitants knew the “‘cows- 


The discussion which. followed brought 
out several points of interest: how the 
curvature of a lens was measured by 
means of a spherometer, why the final cor- 
rections of an obiective were carried out 


he hag frequently noticed that at the ex- | hoof plant.” Eventually a boy from a 
cursions the majority of the members were! Dutch farm found him five, Specimens. 
content to describe their “finds” ag! Photographs of the plants growing in 
“ Desmids,”” making no attempt to deter-| their natural surroundings were shown 
mine the species. He attributed this to|0™ the screen; they are very difficult to 


n 


on the back curve of the flint lens, and 
the great importance of a correctly centred 
optical system and of dead black inter- 
nal surfaces was pointed out by the 


lecturer. 


QUEKETT MICROSCOPICAL CLUB. 


The 569th ordinary meeting of the Club 
was held at 11, Chandos Street, Cavendish 
Square, on April 11, 1922, the President, 
Mr. D. J. Scourfield, F.R.M.S.,-in the 
chair. The minutes of the ‘last meeting 
were read and confirmed. Six new mem- 
bers were elected and one nomination | 
was read. The Secretary announced that 
there would be a gossip meeting on April 
25, and that at the meeting on May 9 
Mr. Cuzner would give “A Short Ac- 
count of Some Varieties of Marine Zoo- 
The Hon. Secretary then read a 
‘“ Note on Glycerine as a Mounting 

Mr. 
solvent 
action of glycerine on calcareous struc- 
The point is mentioned m_ the 
and 
seems to have been copied from one book 


logy.” 


Medium,” by Mr. E. D. Evens. 
Evens dealt with the alleged 


tures. 
1901 edition of Carpenter’s book, 


to another without verification. Mr. 


Evens has found no evidence of any sol- 


vent action. He thinks that possibly the 
glycerine in'use in Dr. Carpenter’s early 
days may have been acid, as it was not 
so pure as that prepared by modern 
methods. Mr. Evens gave examples of 
various calcareous objects that he had 
himself mounted on glycerine, and which 
so far appeared unaffected. He said that 


if a minute amount of precipitated ‘chalk 
was added to glycerine, sufficient to make 
it opalescent, the mixture might be boiled 


without the milkiness disappearing, as it 


would do if solution took place. Mr. 
Evens thought the matter was worthy of 


the scarcity of literature on the family, 
but said that since the publication of 


the Ray Society’s monograph on the Des- 


‘midiacese by the Wests identification had 
been considerably facilitated. He proposed 
to deal only with the genus Closterium. 
Desmids are minute plants, bright green, 
and of great diversity of form, and are 
found only in fresh water. ‘Those of the 
genus Closterium are cylindrical, and 


attenuated from the middle towards the. 


extremities, and all are more or less 


curved. They have an inner cell wall of | 


pure cellulose, and an outer one more 
‘thickened, often brownish and impreg- 
nated with various salts. The cell wad] is 
either smooth or ribbed in various ways. 
These characteristics are of specific value, 
‘but the shape of the cell is more impor- 
tant. In Closterium there are two chloro- 
plasts,.a central nucleus, and a vacuole 
at each end of the cell containing moving 
granules. The position of the pyrenoids 
in the chloroplasts is.a distinguishing 
feature. The Desmid is enclosed in a 
mucilaginous sheath, which it secretes. 
Desmids multiply in three different ways. 
(1) By cell division: When the nucleus 
divides, a cell wall is formed, and after 
separation each half of the Desmid grows 
a new half-cell, thus regaining its charac- 
teristic shape. (2) Conjugation: In this 
case two cells surround themselves with 
mucilage, and the contents pass out from 
the middle and coalesce, forming a zygo- 
spore. The zygospore ultimately divides 
twice, and forms two protoplasts, which 
eventually burst the cell wall, and when 
free rapidly grow, and assume the usual 
Shape of the species. Desmids move to- 
wards the light, and advantage is taken of 
this fact in separating them from the sedi- 
ment with which they are usually col- 
lected. Desmids are found in all sorts of 
Fools, from lakes to the water in cart 
tracks. They are often found: adhering 
to submerged plants, and especially to 


the sphagnum in bogs. In Messrs. West's at 2.30pm. 


distinguish from the surrounding stones. 
| Dr. Marloth once described how he was 
astonished to see yellow flowers’ growing 
on what were apparently the pebbles of 
a footpath he habitually used. The 
plants have two leaves which are thick 
and fleshy, and whose flat tops barely 
project above the ground. ‘Between the. 
leaves is a cleft through which the flower 
grows. In this country, owing to the lack 
of sun, the plant comes almost out of 
the ground. At the base of the plant is 
a bud which grows up the central cleft 
and eventually fills up the whole of the 
interior of the fleshy leaves, whose outer 
skin dries up and is at last blown away. 

There is practically no chlorophyll. at 
the exposed surface of the leaf, but the 
chlorophyll-bearing cells are arranged 
inside the underground outer surfaces of 
the leaves, except for a few on either 
side of the central cleft. The exposed 
surface of the leaf consists of cells in- 
filtrated with carbonate of lime crystals 
to form a protective screen for the chloro- 
phyll, and all the light that reaches it 
passes through this semi- transparent 
window. The rest of the plant consists 
of clear watery pulp. Mr. Brown said 
that there were about twenty windowed 
plants, and that they were all natives of 
South Africa, but that they were-not all 
Mesembryanthemums.: In answer to a 
question, Mr. Brown said that he knew 

of no other plants that mimicked stones. 

but that there were many that imitated 

other plants. The Mesembryanthemum 
plants were so well hidden that even the 
ostriches, which would eat anything, had 

failed to exterminate them. The mem- 

bers having expressed their appreciation 

of Mr. Brown’s interesting address, the 
Hon. Secretary announced that the first 

excursion of the season would take place 
at the Royal Botanical Society’s Gardens, 

Regent’s Park, on Saturday, April 22, 

members to—meet at the south entrance 
A. M. J. 
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LIVERPOOL GEOLOGICaL SOCIETY 


At the last ordinary meeting of this 
society, held at the Royal Institution, 
Liverpool, Mr. W. Hewitt described some 
recent experimental work conducted by 
Mr. Clarence K. Wentworth, of the’ Uni- 
versity of lowa, on the rounding of pebbles 
in stream transit, which had yielded very 
valuable information concerning the dis- 
tance of ‘travel in relation to changes of 
shape and size 

Mr. C. B. Travis exhibited a specimen of 
an old red sandstone fossil fish. cheiracan- 
thus, which had special interest from the 


fact that it came from the collection of: 


Hugh Miller, and was labelled in his hand- 
writing. 

A short note was read by Mr. E. Montag, 

vice-president of the saciety, on a deep 
cavern in Belgium. In a deep boring de- 
scribed by Professor Stainer, of Ghent 
University, a cavern in the carboniferous 
limestone of the Ardennes had been. met 
with at a depth of about 2,000 ft. below 
the surface, and its existence raises ques- 
tions of great importance, conflicting as it 
does with gerierally received views as to 
the impossibility of caverns occurring at 
such a depth. 
_-A paper by the han secretary followed 
on ‘‘The Geology of the Roman Wall,” in 
which a brief account was given of fhe 
structural features and geological forma- 
tions of Northumberland, concluding with 
a description of the fine escarpment of the 
gat Whin Sill, along the edge of which 
the lihe of the Roman wall was carried, 
the ruins of which still exist as the most 
impressive remains of the Roman occupa- 
tion of Britain. Lantern slides were shown 
in illustration. | 


CAPE NATURAL HISTORY CLUB. 


_ The first meeting of the newly formed 
Cape Natural History Club was held on 
Wednesday evening, March 29, in the lec- 
ture theatre of the Botanical Department 
of the University of Cape “own, by per- 
mission of the University authorities. 
There was a large attendance and a sub- 
sequent enrolment of forty-eight members. 
Mr. Cyril French gave an interesting talk 
on some of the snakes and lizards of the 
Cape Peninsula. A number of living and 
preserved specimens, one of which was 
kindly lent by a member of the audience, 
were on view. Mr. French maintains that 
Cape snakes seldom bite except in self- 
defence, and that they are really a valu- 
able asset to the farmer. In support of 
this statement, he told the story of a 
farmer who told him that if when moving 
-a rick he did not find rats by the time he 
got half-way through the rick, he knew 
that there was a snake there, “and, man, 
I just wait for him and I kill him ! ’’—this 
being the reward earned by the poor snake 
who has saved the grain for the farmer. 
Another story told by Mr. French was 
about a pet snake—Dinah by name—who 
used to get jealous if he handled any other 
\ snakes while in, her presence, and would 
coil herself around his neck and squeeze 
to such an extent that he had to unwind 
hey From his remarks one would judge 


digest it. 


that he is rather inclined to take a light 
view of the effect of the bite of the boom- 
slang—at any rate, if the victim is a 
normally healthy man—as he has himsel: 
been bilcen on seven occasions without ill 
effects. He told the audience, however, 
that he had seen a pigeon die two and a- 
quarter minutes after the snake began to 
bite it. He believes that the, boomslang 
bite can be cured by sucking, but thought 
it possible that he might himself be to a 
certain extent immune through having 
been bitten many hundreds of times: 
“and yet,” he said, ‘‘I should not trust 
to any possibility of immunity were I to 
be bitten by any of the really poisonous 
snakes.” 


Speaking of the lizards, he tald of their 
usefulness in keeping down insect pests, 
the common skink being one of the main 
factors in keeping the grasshoppers and 
caterpillars in check, while the chameleon, 
as one of his pupils had discovered, is 
rather partial to a diet of ‘‘ Australian 
Bug.” Contrasting the lizards with the 
snakes, he said that no snake can close 
its eyes, and to make up for that, many 
of the lizards have a third eyelid which, 
like the birds, they are able to draw across 
the eye. Many persons, he said, were un- 
intentionally cruel to their pet chame- 
leons, on account of the common belief 
that they do not require water, To prove 
this he had kept one of his pet chame- 
leons without water for some hours, and 
was thus able to get it to drink from his 
finger at the lecture. The poor little 
“geitje” or “gecko”? has a staunch 
champion in Mr. French. He says that 
he hardly cares to “bottle” a specimen 
for a lecture, as he prefers to catch and 
exhibit a living one, which he afterwards 


‘liberates in his room to keep down the 


moths, flies, and mosquitos. These poor 
inoffensive little lizards have a very bad 
reputation—in fact, there are many per- 
sons who declare that they would sooner 
be bitten by a puff-adder than a gecko. 
As Mr. French said, “the only way in 
which a gecko could possibly harm anyone 
would be to crawl down his throat and 
choke him, and anyhow, the chap 
shouldn’t sleep with his mouth open! ” 


Reptile life seems to fascinate most 
people, to judge by the tide of questions 
at the end of the lecture, to stem which 
another talk later on in the year had to 
be promised. Miss Stephens then gave 
a brief account, illustrated by lantern 
slides and specimens, of the carnivorous 
plants common in damp places on the 
Cape Peninsula. These are various 
species of sundews and bladderworts 
which trap insects and use them to sup- 
plement their normal food supply. The 
sundews catch the insects by means of 
sticky - tentacles on the surface of the 
leaf; the glistening of these attracts the 
insect, and when it alights on them they 
close over it and pour out juices which 
The bladderworts have little 
bladder-like traps on their underground 
runners, in which are caught the minute 
forms of life inhabiting the boggy soil 
in which they live. Sundews and bladder- 
worts, which thus trap insects, have been 
shown to thrive better and set more seed 
than those from which the insect supply 
has been artificially withheld. Miss 
Stephens mentioned that although these 
plants are so common on the Cape Penin- 
sula, there are still a number of points 
to be cleared up about them, and she 
asked for the assistance of amateur 
naturalists in getting the information re- 
quired. As an instance of how valuable 
information gleaned by an amateur may 
be, she mentioned the case of the common 


thought that there were two species of- 
this—large-flowered and small-flowered— 
but Mr. E. J. Steer, by keeping a clump 
under observation, has recently shown ' 
that the same species produces large 
flowers in spring and small in autumn; 
the cause of this now remains to be 
found. 


On behalf of the Mountain Club, Mr. 
Barnard then welcomed the formation of 
the Natural History Club, which he 
hoped would be able to work in co-opera- 
tion with the Mountain Club and take over 
part of the natural history activities of 
the Club. The use of the Mountain Club 


| room for committee purposes was also 


offered to the new Club. 


Tke following office-bearers, for the 
current year were then elected :—Presi- 
dent, Miss E L. Stephens; vice-presi- 
dent, Mr. Campbell; hon. vice-president, 
the Rev. M. Abraham ; treasurer, Mr. B. 
Seligmann; committee members, Mr.’ 
E. J. Steer, Miss E. A. Graham, Mr. 
K. H. Barnard. The secretary is Mr. 
C. J. French, Kent Villa, Brent Road, 
Plumstead, who will be glad to furnish 
any information. 


THE OPTICAL SOCIETY. 


At a meeting of the Optical Society, 
held at the Imperial College of Science 
and Technology on Thursday, April 6, 
Sir Frank Dyson, president, in the chair, 
the following papers were read and 
discussed :—(1) ‘‘ Diffraction Halos in Nor- 
mal and Glaucomatous Eyes,” by H. H. 
Emsley and E. F. Fincham. Every 
normal eye, under appropriate condi- 
tions, sees diffraction rings or halos en- 
ciréling bright sources of light. Halos 
of a similar nature are seen by eyes ın 
certain abnormal pathological conditions, 
particularly in the case of eyes suffering — 
from glaucoma. The practical import- 
ance, from the oculist’s point of view, 
of a more exact knowledge of the peculi- 
arities of these halos rests upon the de- 
sirability of being able to differentiate 
with certainty between the halos seen by 
an eye in normal condition and those 
seen by an eye suffering from glaucoma. 
Results of observations are given and 
tests are specified by means of which the 
different phenomena in the two cases may 
be identified. 

(2) “ The Effect of Changes on Surface 
Curvature at the Focus of an Astro- 
nomical Object Glass,” by E. Wilfred 
Taylor. The correct balancing of the 
components of a large object glass is 
necessarily a lengthy and difficult pro- 
cess, and the effect, at the focus, of a 


| similar alteration of curvature at each of 


the four surfaces is different. If the 
effect of an alteration. at each of the sur- 
faces is known, the one most suitable 
may be chosen, having regard to the 
amount and nature of the aberration it 
is necessary to overcome. 


——— >» O oe << 


The King has approved of the appointment 
of Mr. William Wright Smith to the offices of 
Regius Professor of Botany and Professor of 
Botany in the University of Edinburgh, and 
a'so to the offices of Regius Keeper of the 
Roval Botanic Garden and King’s Botanist 


l in Scotland ( vdcarit) owing to the resignation 


Cape Bladderwort; it has always been | of Professor Sir Isaac Bayley Balfour. 
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‘SCIENTIFIC NEWS. 


Sir Frank Dyson, the Astronomer-Royal 
who is this ‘year the Master of the Clock- 
makers’ Company, and the Wardens of the 
Guild will give a dinner at Skinners’ Hall 
on the 25th inst. to meet the Lord Mayor 
and the Sheriffs. | 

Sir Ross Smith and Mr. Bennett, who 
made the fight to Australia in 1919, and 
were to have begun an attempt to fly 
round the world at the end of the month, 
were killed in an aeroplane disaster at 
Brooklands on Thursday. Sir Ross Smith 
was probably the greatest of all the 


pioneers of extremely long-distance flight. | 


His 12,000 miles journey to Australia in 
1919 may not have involved in any of its 
stages a single risk so severe as that of 
the Transatlantic flights of Alcock, 
Brown, and Hawker, but it was the con- 
quest of an immensely greater complica- 
tion of miscellaneous difficulties. 


It is feared that the accident which has 
wrecked Captain Amundsen’s monoplane 
will interfere seriously with his plans for 
the Polar expedition on which he was to 
start from Seattle on ‘June 1. The 
machine that has come to grief was an all- 
meta] Larsen aeroplane, which had already 
been tested in flights at a temperature of 
42 deg. below zero. With the aid of this 
vessel,, the Maude, supplemented by a 
smaller Avro scout plane, which was to be 
used only in her vicinity, Captain Amund- 
sen was hoping to accomplish in a five 
years’ voyage what wonld take forty years, 
millions of dollars, and many lives if only 
a ship and dog sleds were employed. He 
was arranging to talk with Washington 
four times a day by radio. When Cap- 
tain Amundsen announced his intention of 
flying from New York to Seattle‘in his 
monoplane aeronautical experts tried in 
vain to dissuade him. They: urged that 
such a journey would put an unnecessary 
strain upon a machine that would have so 
much hard work before her during the 
next few years. 


One of the most interesting geological 
exposures was recently discovered by Mr. 
Cuthbert Day in the back yard of No. 39, 
St. Leonard’s Hill, es pee oe The sec- 
tion has been visited by leading geologists 
from Norway and America, and for a year 
past has furnished material for many 
animated discussions. On Saturday week, 
at an excursion of the Edinburgh Geo- 
logical Society, Mr. E. B. Bailey, M.A., 
F.G.8., of H.M. Geological Survey. ex- 
pounded his interpretation of the pheno- 
menon, an interpretation which will 
shortly appear in the ‘‘ Transactions of 
the Society.” A disused'quarry exposes 
a basalt sill just where the once molten 
igneous rock happens to. have been 
brecciated by explosion in bygone ages, 
and to have given rise to a parasitic vol- 
canic vent, mainly choked by basaltic 
débris. One can show that the local ex- 
plosion, with its concomitant escape of 
hot voleanic gases, notably cooled the 
‘adjacent portions of the basalt sill. This 
led to a congealing of the basalt round 
about the breccia, and it is mainly on this 
account that the patch of broken material 
was not swept away by further onward 
movement of the basalt. 


At a sale last week of historical medals 
_ and tickets, an example of the circular 
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plate commemorating the voyage of Sir 
| Francis Drake was offered. The plate is 
engraved on one side with the Eastern and | 
Hemi- 
sphere. With the plate there is a plani- 
oe engraved with astronomical sym- 


on the other with the Western 


Is. 


Last spring the level of the Swiss lakes 
was so low that it gave an opportunity of 
making a complete survey of the numer- 
ous lake dwellings which they contain. 
Nearly every one of the 300 Stone Age vil- 
lages situated in Switzerland has ‘been 
mapped out and photographed, and new 
Four different 
periods have been ascertained, the oldest 
showing signs of a higher civilisation than 
the latest. Many pieces of black pottery 
have been collected; some roughly deco- 
A great num- 
ber of stone implements, axes, spearheads 
and bone ornaments. have also been 
gathered. It is supposed that the origin 
of the first inhabitants of the lake dwell- 
ings may be found among the brachy- 


excavations completed. 


rated, others quite plain. 


cephalic populations of Asia. 


Most of us have agreed with the follow- 
ing thrust in the weekly news-sheet issued 
to the Press by the National Farmers’ 
Union :—‘“‘ According to the Home Secre- 
tary, much of the benefit of the (Summer 
Time) Act to the community is, of course, 
of a nature that cannot be expressed in 
Having regard to the 
weather we have experienced since the 
clocks were altered the other day, any 
statistics to prove how much we are en- 


terms of statistics. 


joying it would add insult to injury.” 


A remarkable step forward in the his- 
tory of cinematography, according to Lhe 
Times correspondent, was announced to. 


the Paris Academy of Science last week. 


M. Bull, Assistant Director of the Marey 
Institute, has succeeded in photographing 
electric sparks whose duration was only 
1-50,000th of a second. M. Bull employs 
a prism revolving 120 times a second. 
Images of sparks refracted by the prism 
are projected on a fixed film every hun- 
dredth of a second. Thus there are about 
per hundredth 


290 photographs of sparks 
of a second. 


Sir Patrick Manson, for whom a memo- 
rial service was held in St. Paul’s Cathe- 
dral on April 12, planned the experiment 
which, in 1900, proved the transmission of 


malaria by mosquitos. The experiment 


consisted of two tests, one positive, the 
For the first test, mos- 
quitos reared and infected abroad were 
sent to London, and there allowed to bite 
a man who had never had malaria. For 
the second, two men who had never had 
malaria went to the Roman Campagna and 


other negative. 


there, in a district notoriously malarious, 


gerous period without harm in a mosquito- 


proof hut at the edge of a vast swamp 


near the mouth of the Tiber—has often 
been told. 


test, in which Patrick Thurburn Manson, 
a son of the eminent scientist, volunteered 
to be bitten’ by infected insects sent home 
by Dr. Sambon from the Campagna. 


Amateur wireless operators are becom- 
ing restive over the restrictions placed in 
their way by the Post Office. Recently 
the Postmaster-General in Parliament 
staved off a request for increased facilities 
for amateurs by saying these would inter- 
fere with the working of official and com- 
mercial messages. Wireless amateurs 
point out that this is nonsense so far as 
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lived throughout a fever season protected 
only against mosquito bites. The story of 
this second test—carried out by Dr. Lewis 
Sambon and Dr. Low, who spent this dan- 


Less generally known is the 
chronicle of the first and no less successful 
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use of receiving sets is concerned, simply 
because receiving sets can only receive, 
and, therefore, cannot interrupt sending. 


Wireless is attracting a very large number © 


of scientifically-minded people, and there 
can be no. doubt of the probability that 
some of these in their experiments might 
easily light on improvements of value. 
America is very much more generous in 
its treatment af amateurs, with the re- 
sult that ‘in a single year the number of 
wireless receiving sets registered has 
jumped from 50,000 to 60,000. All these 
can get news, concerts, and entertainments 
sent out by central stations, and such 
“sendings” interfere in no way with 
those of the Government. a 

Mr. Lawrence Barnett Phillips, F.S.A., 
F.R.A.S., died on Good’ Friday. at 
Chesham House, Sutherland Avenue, W., 
in his eighty-first year. He invented the 
rocking bar keyless work for winding 
watches, also patent sketching boxes and 
palettes, calculating machines, and per- 
petual calendars. Since 1882 he had de- 
voted himself to art, and exhibited at 
the Royal Academy and the principal pro- 
vincial galleries. 


At the South-Western Polytechnic In- 
stitute, Manresa Road, Chelsea, S.W.3, 
a short course of ten lectures will be de- 
livered by Mr. Fred Esling, B.Sc., 
A.C.G.I., A.I.C., M.Inst.P.T., on Thurs- 
day afternoons, at two o’clock, commencing 
April 27. The course will deal with 
matters of interest to those engaged in 
the petroleum and fuel industries, to tech- 
nical and scientific men wishing to gain a 
general knowledge of this increasingly ım- 


portant subject, and to students desirous 


of making a special study of petroleum. 
A raida] Ta will be held immediately 
after each lecture, at which demonstra- 
tions will be given of the apparatus and 
methods employed in testing and examin- 
ing petroleum and ‘petroleum products. 
Facilities will be given for the members 


of this class to gain practical experience _ 


with all the usual apparatus used for 
petroleum testing. The treatments of 
crude petroleum distillates on a 

scale and the chemical examination of the 
oils will also be studied. 


Mr. Henr J. . Spooner, C.E., 
M.I.Mech.E., M.I.Auto.E., A.M.I.C.E.. 
F.G.S., head of the Polytechnic School of 
Engineering, Regent Street, which posi- 


tion he has held for the past forty years, — 


is retiring in July. 

“Basic Slags and Rock Phosphates,”’ 
by George Scott Robertson (Cambridge 
University Press, 14s. net), 1s a very 
valuable record of the results of the ex- 
periments with rock phosphates and open- 
hearth basic slags conducted in Essex 
during the years 1915-20. The conclusions 
arrived at indicate that there are types 
of soil conditions under which these types 
of: phosphates may be expected to give as 
good and as quick results as the more 
soluble types of phosphatic fertilisers. 
The importance of that fact, as Dr. Rus- 
sell, the Director of the Rothamsted Ex- 
perimental Station, points out in his in- 
formative preface, can hardly be over- 
estimated. Some ten years since it became 
evident that the basic open-hearth process 
was a serious competitor with the Busama 
precess, and it is still more so to-day. 
so that the “basic slag’? now produced 
means that the agriculturist sees a 
valuable fertiliser disappearing and being 
replaced by one which is more costly and 
at first sight seems to be nothing like ds 
good. The present position is being ex- 
plored by the Permanent Committee set up 
by the’ Ministry of Agriculture, which it 
istoybe_hoped_will give careful considera- 
tion to Dr. Robertson’s experiments, s 
Ko’ a - = 4 
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| : | The inference, therefore, is that if we d 
LETTERS TO THE EDITOR. not accept the ear of a oike keis 


ooo 
| MERCURY. 
(155. ]—An ostensibly rigorous solution of 

the Mercurial rotation problem deduced from 
rather meagre data, was given in these 
ı columns in 190S. ‘The present apparition 
should permit its validity and accuracy to be 
crucially tested. The very dark streak, first 
seen in 1904, should be*in transit over the 
terminator at hours ranging from 3h. 20m. 
on May 7 to 8 p.m. on May 14. This 
marking may be fitly compared to a belt of 
Jupiter. seen in a tourist telescope with power 
.40x more or less. Running nearly imeri- 
. ‘dionaily, with a slight concavity toward the 
terminator it will in this part of the orbit 
. enter it obliquely, northern end foremost, and 
in an advanced position on the disc it usually 


becomes diffused and hazy. As its length jis į. 
~ about two-fifths of the diameter of the disc, 


it should be am easy object. with four inches 
of aperture'and power 240 -if viewed just at 
sunset, usually the tes, time for first-class 
observation of Mercury. Seven inches of 
‘aperture would probably be necessary for 
effective work in strong sunshine, and backed 
by a coo] north wind, but the immediate re- 


- ward would be an independent and close 


approximation to this much debated period. 

John McHarg. 
a VENUS. ` S 

(156.]—Mr. Wilfred Williamson’s letter 
(152, p. 148) from Scalloway, Shetland Isles, 
teferring to his observation of Venus from 
the Shetland Isles on March 31,-ig interest- 
ing. From. here I observed the planet with 
the naked eye on March 21 at 6.45 p.m. 
(G.M.T.). At that time it set less than an 
hour after the Sun. The earlier observation 
from the south of Engiand is probably due 
to the difference in the latitude of the two 
places, nearly 10 degrees. — 


Fowey, Cornwall. _E. V. Piper. 


VENUS—CERTAIN OCCULTATIONS. 

[157.]—Venus was seen here after sunsot 
on March 20 at 7.5 p,m. (G.M.T.) only 
40 minutes after local sunset. 

The occultation of Aldebaran on the 2nd 
“was well seen with the 54-in. refractor; dis- 
appearance by chronometer, 11h. 41 m. 9 s. 


The reappearance was not seen owing to. 


clouds. 

By the way, there was a daylight occulta- 
tion of Venus on March 29 which the ‘‘ Nauti- 
cal Almanac” does not mention. I suppose 
because the planet was so near the Sun. 
occultation, however, would have been quite 
easily visible with an equatorial. I have seen 
Venus with a 5-in. o.g. when in Superior 
Conjunction, and only 3° from the Sun’s himb. 
Unfortunately March 29 was quite cloudy, and 
the phenomenon could not be observed. 

Again, there is an occultation of Aldebaran 
on April 29, but it is stated not to be visible 
at Greenwich. Why not I cannot make out, 
as the limiting parallels are +90° and +589 
These certainly include Greenwich. And the 
time is 6 h. 43.9 m., when the Moon and 
Venus .are-both above thé horizon of Green- 
wich. 

Armagh. Wm. F. A. Elison. 
THE THEORIES OF THE UNIVERSE. 
-[158.j—In the article in ‘“‘ Ours” of April 


7, the iollowing paragraph occurs :— 
“It has been urged that if the universe 
has a limit many of the stars with 


high velocity might wander away and be lost ;. 


in fact, that the whole universe might thus be 
entirely dissipated. This, however, need not 
be, cannot be, if we accept the theory of an 
ether having. boundaries.” 


The 


| boundaries, stars of high velocity may be 


| lost. But why? Granting that there may be 
stars of such high velocity that they can 
resist the gravitational pull of the ‘‘ universe ”’ 
and that in a even number of years they -will 
have wandered away, why look upon this as 
a sign of general dissipation? ey must 
have acquired that velocity somewhere; and, 


‘if. in.‘‘2"’ years they will have left the | 


“ universe,” “n” F beeps ago they must have 
been as far off on the other side before enter- 
ing the “universe.” The arrival and de- 


end with us does not alter the size of our 
family. | 


It is, easier to imagine a limit to. the} 
“universe ’? than to the ether; but the fact | 


that there are such high-velocity stars wou'd 
seem to indicate that even, the ‘‘ universe ” 
has no boundaries. J. H. E. 


TWENTY-FOUR HOUR CLOCKS. 
[159.]-—-Regarding Mr. Hollis’s apposite re- 
mark (150, p. 148) on the trouble of changing 


clock dials and wheel-trains to mark 24 ‘hours, 
this could be avoided by simply printing the 
(p.m.) numbers 13 to 24 in iorelecably) red 
figures respectivery underneath (inside) the 
existing 1 to 12 figures. This plan, further, 
would obviate the confusion—equally serious 
—in reading the time, which in practice is 
done more by observing the angular positions 
of the hands than by reading the actual 
figures, the advertisement’ street clocks 
having letters of some word in place 


| of numbers, or others, such as (if I remember 


aright) ‘‘ Big Ben,” having a heavy line, of 
dots. With a 24-fold divided dial, too, there 
would be the increased’ liability to reading the 
time an hour wrong, since the spacing would 
be only 15° pee of 350°, as now. 


0. R. Walkey. 
GREENWICH TIME MAINTENANCE 
ASSOCIATION. 


[160.}—Thhe Greenwich Time Maintenance 
Association has been formed in order to 
make some attempt. at combined organisa- 
tion against the “Gummer Time” Act, 
which the Government proposes to make per- 
manent and the provisions of which for this 
year are ensured by an Order in Council. 

members of the Association com- 
prise people in every walk of'life who, for 
various reasons, believe that the measure is 
not beneficial to the particular class to which 
they belong, or that the method of its appli- 
cation has not been drawn up in a judicious 
or conscientious manner, 

We wish to have evidence produced show- 
ing the need for this far-reaching innova- 
tion, and the bizarre imterference with our 
tong-established reckoning of time adopted 
therewith. 

The futility of upsetting the .habits of 
people contrary to their wishes, is well illus- 
trated ‘by the diminished support for 
‘Summer Time” in France, Holland, and 
elsewhere, and the recent dispensation 
granted to the farmers of this country. . 

As for that large section of our popula- 
tion, the children, we are desirous of obtain- 
taming indisputable proof ithat the early 
hour is for their good, and arguments, other 
than those on side issues given, before 
acquiescing in the virtue of the experiment. 
`- We maintain ‘that in trades an 


may advantageously be made, the change 
should be a matter of arrangement between 
the employers and their employees, and until 
the reason why this course should not be 
adopted, consider that the Government is 
over-stepping its peace-time limitations. 

Enclosed please find a protest form, being 
a voucher of membership if signed. 

There is much hard work before us,.and 
only the united interest of each member of 
the Association will enable us to achieve 
SUCCESS. 

We require canvassers in every town and 
‘district, and' al8o subscriptions from members 
who can afford such help. 

Trusting you will do all you can forthe 
furtherance of our object—the repeal of this 


‘Profession 
parture of a friend merely staying the week- | 


41.85, 


d occupa- 
tions where an alteration in working hours 


ill-conceived measure, ‘‘Summer Time,” 
which neglects: the rights of minorities. | 
T. F. Tamblyn-Watts, A.M.LE.E,, 
a Hon.. Sec., G.T.M.A. 


A {Copy of form.] OS 
I am opposed to the re-introduction of 
‘summer time.” ST oe 


R ~J 
Pesce esetoreessestesereuenee 
Be mew ere ecacecscces erase tetsesseseen 


Seeeesreverseseecacnsereset@oese 


Kindly sign and return to the Hon. Sec., 
T. M. F. Tamblyn-Watts, Esq., 
"2 Helwan, . | 
Sandown Avenue, 
` Westcliff-on-Sea. 
SPRING WEATHER IN CENTRAL 
IRELAND. 

[161.}—This place being almost exactly in 
the centre of Ireland, its weather conditions 
may be of some interest to meteorologists, 
and I.write to recòrd the remarkable number 
of ground frosts which have been registered 


here during the present spring. Last night 
—April 14—was the first 


night without 
ground frost since ‘March 11, and up to this 
date (April 14) 83 ground frosts have been 
noted since January 1, viz., 23 in January, 
19 in February, 28 in March, 13 in April. 
This is quite a record as far as my observa- 
tions go. On the other hand, the mean tem- 
tures of the first three months are nothing 
very remarkable—January 39.07, February 
March 40.66—and the rainfall was 
under the average. The constant frosts on 
the grass entirely prevented the growth of 
the datter, and ‘as there was a poor hay | 
harvest last year, owing to.the dry summer, 
I am afraid the cattle have suffered much 
from hunger in many places. 

The chiffchaff arrived just 


a month later 
than its usual date. i 


wild geese are 


still with us. Last year I counted 153 of 


them in one great flock migrating north- 
ward on April 24. | 
Would some meterologist kindly inform ` 
me what is the best form of grass thermo- 
meter now procurable? I find these instru- 
ments very expensive at present and badl 
made, as the graduations on the glass w 
off in time. All post-war goods give me the 
impression of being made by unskilled work- 
men. I suppose the skilled workmen are all 
dead. 
T. Preston Battersby, Major-General. 
Cromlyn, Westmeath, Ireland, April 15. 


— O O << 


A Seven-Foot Severn Bore.—Thousands of 
people have watched the Severn bore, a phe- _ 
nomenon in the apper reaches of the estuary} 
which is always seen im Easter week. The 
wave, where theré were shalows, raced in 


from the Bristol Channel at the rate of seven' 


miles an hour, and frequently it was 7ft. deep. 
The tide itself at Sharpness was just 3Sd3ft., 
and the wind ard the fresh water bemg 
favourable, a magnificent spectacle was 
afforded. Much land in the Berkeley Vale 
was submerged. 
Internal Linings of Furnaces.—Owing to its 
exceptional qualities, zirconia is said to be 
particularly suitable for the internal linings of 


“metallurgical and electric furnaces, and for 


this purpose the natural zirconia ore is fre- 
quently quite suitable. It is reported that a 
zirconia lining used in a Martin furnace in a 
German steel works was still in very good 
condition after four months’ service and could 
have been used for at least another four 
months without being changed. This meant 
that a saving of over 50 per cent. on upkeep 
expenses over ordinary refractory materia] 
was being effected. Instead of using zirconia 
earth directly, refractory bricks can be made. 
Their sale price is rather high, and to lower it 
the idea has recently been advanced of manu- 
facturing the bricks of more common 
materials, such ag bauxite, clay or silica, and 
then coating them with pure zirconia. e 
bricks thus obtained dre very resistant to tke 
attack of slags. 
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REPLIES TO QUERIES. 


{132.}-PANTANEMONE.—I think that Mr. 
Hartley has overlooked one very important 
point in connection with electric generation by 
wind-power for domestic purposes. It is better 
to have an inefficient machine, such as the 
Pantanemone, which will run almost continu- 
ously, than a more efficient form of mill which 
will be idle for possibly long periods. The 
latter means a large battery and also a larger 
and more powerful dynamo, which in time 
means a large and expensive, also unsightly, 
mill. For small houses a very small amount 
of current would be required, and this could be 
supplied by a similar generating set to those 
used on motor vehicles with, of course, a larger 
battery. As for running in either direction, 
surely Mr. Hartley does not put this forward 
as a serious complaint? A very simple mechani- 
cal fitment will ensure that the Pantanemone 
-will always revolve in one direction, no matter 
what may be the direction of the wind. A 
tower mill is quite out of the question with 
most readers of “Ours,” while a Pantanemone 
can be fixed almost anywhere, and, being cheap 
to construct, there is no objection to using a 
comparatively large Pantanemone to drive quite 
a small dynamo in order to get continuous 
charging. 3 David J. Smith. 


f158.J—REALGAR.—I think that very few 
experienced microscopists will agree with Mr. 
Ansell’s statement that Canada balsam is the 
best - medium for mounting diatoms. 
willing to pay five shillings for slides of Amphi- 
pleura Pellucida. or Surirella Gemma, instead 
fof one shilling for them mounted in Canada 
balsam, or in styrax, which is considered to 
be better than Canada balsam. 

Ipswich. A. Woolsey Blacklock, M.D. 


[170.}-CLEANING MERCURY.—Place the 


mercury in a basin and cover with concentrated 
sulphuric acid (commercial oil of vitriol will do), 
and bubble air, through it, taking care that the 
air-pipe reaches to the bottom of the basin. 
The air may be generated from aspirators; any 
chemical or physical text-book will tell you 
how to fit these up. After 24 hours’ continuous 
working, take out a small amount of the mer- 
cury and wash the acid out of it with water, 
dry with clean blotting paper and pour into 
a dry shallow china dish; carefully swill the mer- 
cury round the dish by giving the dish a circular 
motion. Ghould the mercury still be “ sick,”’ 
tails will be left adhering to sides of dish, and 
the sample should then be returned to bulk, acid 
poured off, and the whole operation repeated 
with fresh acid. Great care is needed in hand- 
ling the acid, since, apart from its corrosive 
action, it plays dangerous tricks when coming 
in contact with water. J. Cayley Jones. 


(171 °—WASTE TINS.—In Germany, where 
labou is cheap and where use can be made of 
“vast , ises from various chemical operations for 
the ac nning, it is possible to make the recovery 
of tin from waste tin more or less a financial 
success. There are, I believe, a few British 
firms who have tried detinning, but conditions 
are somewhat different, and the cost of working 
is prohibitive. The amount of tin on waste 
cans hardly ever exceeds 3 per cent. Thus you 
will see what an efficient method must be 
adopted before it becomes a money-making con- 
ern. , Cayley Jones. 


[172..—BARLOW LENS.—This is a negative. 
or concave, achromatic lens, formed by com- 
bining a bi-concave lens of crown glass with 
a: plano-convex lens of fint glass. It is placed 
at the end of the draw-twhe, about 6 or 8 in. 
from the eyepiece, It lengthens the cone of 
converging rays, and increases the magnifying 
power of the telescope in proportion to this 
elongation. The amount of this increase can be 
measured by focussing the telescope on a fence 
or brick wall with the Barlow and without it, 
and counting the number of rails or bricks that 
can be seen in the field in each case. I find that 
I can get practically as good a result by mount- 
ing the concave eye-lens of an opera-glass about 
an ingh from the field-lens of an eyepiece. 

Ipswich. A. Woolsey Blacklock, M.D. 


(174.}-CUTTING CIRCULAR HOLE IN 
GLASS.—If you have a lathe, it can be very 
easily done. Get a piece of brass tube of the 
requisite diameter, and grip same in any suit- 
able chuck. A self-centring one is best. See 
that it runs dead true. Now fix your glass 
se that it can be gently pressed up against the 
revolving tube and held firmly in place. Supply 
a drip of 220 grade carborundum to the brass 
tube, with water, placing a trav on the lathe 
bed to catch drip. The tube wil} cut through 
very quickly. For window glass:a few minutes 

© will suffice. Even thick plate can be readily cut. 
Ne Wm. F. A. Ellison. 


_ 


They are 


i} them, I 


‘solid with anything; what you want is a cellular 


[174.)-CUTTING CIRCULAR HOLE IN 
GLASS.—When I used to make up aquariums 
I often needed to cut a hole in glasa sheets, and 
generally proceeded as follows:—A piece of hard 
wood about l in. thick und 4 in. or so square 
was taken, planed on both sides, and a hole 


bored in it, the size of required hole in glass. 


This was then stuck on the glass with marine 
glue, and formed a guide or jig. The hole 
was arranged carefully over the exact place that 
the hole in glass was to be cut. A piece of 


copper tube about 4 in. or 6 in. long and the. 


diameter of hole required was then taken and 
fitted with a plug at one end, so that it could 
be held in the drill chuck) of drilling machine. 
The open end was trued up at the time plug 
was fitted. The thickness of pipe is not material, 
but about 1-6th in. is best. The tube being 
mounted in drilling machine, the.glass was laid 
on table, and the tube fed into the hole in 
wood, in which a supply of emery or carborun- 


dum powder and oil had first been laced. This 


was renewed at intervals by a hole drilled in 
side of tube about 2 in. up. A very light pres- 


sure is required, and tube should be lifted out 


of cut every few seconds. With care a clean hole 
can be cut in this way very quickly and at 
little expense. David J.. Smith. 


[174,.--CUTTING CIRCULAR HOLE IN 
GLASS.—Much depends on the size and thick- 
ness of the glass. With fairly large holes the 
diamond is fixed at the free end of a radius- 


bar, and revolves round a central pivot which is 


fixed on a block -that rests on the glass in the 
centre of the intended hole. For small holes 
the glass must rotate under a fixed diamond. 
The cut made by the diamond is deepened by 
tapping, until it reaches the other side of the 
glass. In order to get out the central disc, it is 
scored with parallel lines on both sides, and 
tapped until a piece is loosened. 
Ipswich. A. "Woolsey Blacklock, M.D. 


[175.-FIRELESS COOKER.—I have no 
belief in fireless cookers. After reading about 
e up my mind to make one and 
experiment. I obtained a large tin 7 in. deep 
and 6 in. diameter. For the container I took 
an empty 2 lb. syrup tin. I carefully shredded 
some woollen garments, the resultant bemg 
something like cotton-wool. I made a base about 
l in. thick, then a thin cardboard cylinder, 
round which I sewed a portion of wool blanket; 
the container slid into this. The space bétween 
the blanket cylinder and outside wall I packed 
tight with shredded wool. I then made a top of 
about 1 in. thick to cover the container. The tin 
was then level. My principal experiment was as 
follows:—I filled the container with very hot 
water, closed the lid, and inserted it in its place, 
and covered it up. This was to warm up the 
apparatus. I next prepared some pieces of meat 


(steak), size of loaf sugar, carrot, and onion, and $ 


brought them to the boil in sufficient water to 
fill the container. I emptied the hot water and 
put in the food, and again brought it to the boil. 
Immediately I put on the lid and placed it in 
the apparatus, covered it up, and placed the 
whole concern on a shelf in a room where a fire 
was burning. This was done at 8.30 a.m. No 
heat could be felt on touching the outer case. 
At 1.30 p.m. I removed the top cover and took 
out the container. It was too hot to touch, 
but the food was hard and not cooked, and I 
doubt whether it would cook if I had left it for 
five hours more. My opinion is that such an 
apparatus will keep articles warm (like the Ther- 
mos), but cook never, , H. R. 


[175.|—FIRELESS COOKER.—Do not pack 


space to hold air, and thus stop the radiation, 
or, rather, conduction, which a solid body would 
give. Use fine hay or fine wood wool if you 
cannot get slag wool. David J. Smith. 


[178.}+- SCREW COUPLING.—The weighted 
arm has a double purpose, to assist in screwing 
up the coupling, forming a very convenient 
“ spanner,” and preventing the screws running 
out by vibration or movement, which they would 
otherwise do. All screws exposed to vibration 
or shock have a tendency to slacken off, which 
is the reason why lock nuts, spring washers, 


| split pins, etc.. are used on all such screws, and 


a screw coupling would prove no exception to 
the rule if done up lightly or slack. 
David J. Smith. 


[179.1—_CUTTING WORM WHEELS ON A 
LATHE.—The wheel you required must have 
been a very special one to have caused such a 
high quotation. For accurdte work at high 
speeds there is nothing but hobbing. You 
can cut worm wheels cither on the lathe or 
milling machine, and these would probably be 
accurate enough for many purposes. Sce first 
if you cannot utilise some standard whecl, ‘as 
used in motor-car axles, for your job. If! you 
can, you will get one of these very cheaply. 


‘built into a 


One of the many milling attachments sold for 


latnes, such as Smarts, would no doubt do 


what you require, and better than the old fly 
cutter method you mention. The twist of the 
blank was usually taken from a etrip steel 
cam or path fixed on the back of faceplaie, a 
roller on a lever communicating, the movement 
to the top part of slide rest, to which blank 
was bolted over a dividing plate with a worm 
motion for rotating. David J. Smith. 
[181.]—-SPECULUM POLISHING.—You 
probably used too much wax, and did no 
get it thoroughly mized. Five to ten per cent. 
lw weight is the right quantity; anything over 
this will cause the tool to crumble and crack, 
and also to sink in the centre when 
cooling. Note the behaviour of the mix- 
ture in the melting pot when cooling. 
If the surface after cooling is dull.and sinks 
in the middle or cracks, there is too much wax. 
It should be shiny black, and remain level or 
nearly so. The melting-point of wax is higher 
than that of pitch by-15° or 20° F. Conse 
quently, it should not be added in lumps, but 


shredded finely with a knife, and well stirred 


in. The pitch should be thoroughly melted 
and quite fluid all through before adding. the 
wax. Three-quarters of an inch is not too thin 
for a 64-in, mirror. Wm. F. A. Ellison- 


[161.}- SPECULUM POLISHING.—It the 
edge turns down suddenly and. deeply, the | 
shortest way is to fine-grind and repolish. If | 
it is gradual, a ring-polisher will cure it. The } 
ring-polisher is made by cutting away a circle | 
14 in. in diameter in the middle, and a ring © 
$ in. wide round the edge, and leaving the 
intermediate band: This is worked with cross- 
strokes, bringing the edge of the band to the 
edge of the mirror. I never use pitch, as I find 
paper and dry rouge, oxide of zinc, oxide of 
tin, or tripoli quite satisfactory. Any of these 
will give a brilliant polish in 40 minute: 
Defects of figure are corrected by cutting away 


the paper as, may be required. 


Ipswich. A. Woolsey Blacklock, M.D. 
[184.--DOUBLE-LENS OBJECT-GLASS.— 
Impossible to say without examination. If the 
lens will “stand” -a 4-in. eyepiece, i.e., a 
power of x 420, there cannot be much wrong. 
Eyepieces of 1 in. and 3 in. equivalent focus 
are more useful with such an o.g. than 4 in. 
If the lens is thick enough to bear it, the chips 
could be ground out, the surface repolished, i 
and a valuable o.g, made of it. 
Wm. F. A. Ellison.. 


[184..}—DOUBLE-LENS OBJECT-GLASS.— 
As this lens will bear a power of 420, it should 
be able to do a great deal of good work with 
100 to 200, and it is not often one wants more. 
The chips will only cause a slight loss of light. 

Ipswich. A. Woolsey Blacklock, M.D. 


(185. —STEAM ': TANK.—Fit 20 tubes j-i0- 
diameter, copper, 16 g., and 3 ft. long. The © 
amount of steam given off will depend on load 
on engine, but it will not be great in any case, 
and above tubes, if immersed in water, will dis- 
pose of all the heat in exhaust, which can be 
usefully applied. Fix tank as close to exhaust 
outlet on oylinder as possible, and supply !t 
with warm water from the cylinder jacket. 

i ' David J. Smith. 


[186.—DAYLIGHT CINEMA.—This is only 
done by using with the projection arc-lamp 3 
considerably greater amperage than that needed 
for showing in totally or nearly darkened 
cinema halls, and by setting the screen as much 
as possible shaded from direct daylight and 
certainly from strong sunlight. eually the 
picture is not viewed by reflection from an 
opaque screen, but by light transmission through 
a not over large translucent screen, and this 1s 
hollowed recess or rectangular 
tunnel, lined with some dead black material. 
Again, daylight shows generally commence to- 
wards evening, when the light is getting dim: 
for should any direct light which anywhere 
near competes in ‘brilliance with the projection 
illuminant be allowed to fall on the screen, it 
would at once bleach the half-tones and low- 
tones of the picture. After all, the dark tone 
are simply those parts of the soreen where 
little or no light falls, and, obviously, there 
can be no dark tones or shadows when the screen 
is flooded with strong light from some source 
other than the projection illuminant, —— 

Projectionist. 

{188.}—-CHEAP GAS PRODUCTION.—Stor- 
ing gas under pressure for domestic work is not 
worth consideration; the cost of installing and 
running suitable plant would make the gas dear. 
As far as the gas is concerned, it could be 
compressed with safety up to 500 lb. per sd- 
inch, but the cost of the compressing machinery, 
cylinders, ,etc.,\would>be high, and if the ga: 
was’ stored-in-a gasometer, even of. smal] size. 
the cost would ‘also be great. ‘The best plan 
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temperature to which it had to be heated. You 


_ you. Without seeing the press and knowing 


- 


= pressure (the boiling-point is 99° C. under a 


| mercury 


~ is sufficient to extinguish it, or nearly so. 


_ foods.. Gas stoves are now made in which the 


‘given mass weighs heavier at the poles than 
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would be for a number of houses, say, a small j 
village, to combine and instal a small producer 
to furnish gas either direct or to generate elec- 
tricity. which could then be supplied cheaply. 
enough to allow it to be used for heating and 
cooking as well as lighting. 

: David J. Smith. 

{189.}—-THE ZODIACAL LIGHT.—You are 
‘making some mistake. The Zodiacal light’ is 
certainly not visible in twilight, nor till the 
iast traces of twilight have vanished. Even the 
presence of a crescent moon or the planet Venus 


QUERIES. 


[198.—LÚBRICATOR.—I have. a drip-feed 
lubricator the usual pattern, consisting of a 
glass cylinder resting on a brass base, and 
having a brass top, the whole secured by central 
screwed rod. I cannot get the joint between 
the bottom of glass cylinder and metal bottom 
‘‘oil-tight.”” l should be thankful for dires- 
tions to enable me to stop the leakage.— 
Ichabod. 


[199.} -METALLIC PACKING.—I should be 
glad of a good mixture of metallic packing that 
ep stand super-heating locomotives.—Tortured 

ne. 


. [200.|—NAVIGATION AND LOG. TABLES. 
—Will Mr. Nelson or other authority be kind 
enough to tell me jf there exists a book of 
five-figure tables giving natural sines (and 
cosines) with logarithmic ditto, set parallel 


rarely see it here just because the lights of the 
town lie in the same direction. Most people 
who see the light mistake it for twilight. -You 
arə evidently mistaking twilight for the Zodiacal 
light. I, is only on a dark sky that it is visible 
at al; And it beats me to imagine how the 
shadows. of cloud masses could appear as a 
light. i Wm. F. A Ellison. 

[191.—DISINFECTING MICROSCOPE.— 
Boil it. If the objective is cemented, and you 
are afraid of damaging it; remove it. If not 
cemented, the boiling will do it no harm. Take 
it to pieces, and wipe each part separately with 


a soft cloth after aaa EA H 
: m. H. A. iihson. 


[192.—HEATING PRESS. — Everything 
would depend on what’ the press had to 
do, that is, the substance dealt with, and the 


thereto for preference; also log. versine 
to five decimals, thus allowing of working the 
“aßy” table method to five figures in naviga- 
tions, as Goodwin's ‘“ aBy’’ tables (Poner) do 
to four decimal places? A compact booklet on 
the lines of Castle’s excellent five-figure logs. 
and functions would serve excellently. Good- 
win’s four-figure tables would be improved by 
addition of a sine argument at bottom of ‘lable 
I. (a) to allow of entering altifude direct instead 
of reducing ZD.—O. R. Walkey. 


[201.}-POWERS OF BYEPIECES.—Many 
thanks for answers to my queries (152, p. 138 
and 105, p. 112 and 99).. Can any correspondent 
precisely explain the difference between the 
following powers of eyepieces: Power 80 x and 
power x 80? Also, it is sometimes seen that 
the mean distance of the planets are indicated 
by two or three figures, thus: Jupiter, 5.2; 
Uranus, 19.2, etc. Here, again, we find these 
indications of the planets’ stellar, magnitude: 
Jupiter, 2.0; Saturn, + 0.7. “What do they 
indicate? What is the meaning of planets’ 
apparent diameter, 4”? How are measurements 
of comets, sunspots, double stars, etc., made 
with a micrometer fixed to the eye-end of a 
telescope? What do the divisions and sub- 
divisions of the micrometer stand for?—K. 
Strand-Rollaud. 


[202..|—-CRYSTAL AMPLIFIER.—Can any 
correspondent explain in a simple manner the 
construction of a crystal amplifier?—K. Strang- 
Rollaud. 


{[203.)—-WEAK BONES.—Can any reader 
give me a prescription to create rapid or normal 
growth of small weak bones?—Zero. 


[204.}—SOLAR PROMINENCES.—I have a 
large direct-vision prism spectroscope (chemical) 
by Adam Hilger, which I have been trying to 
usa as a solar prominence spectroscope on my 
84-in. Calver reflector (stopped down to 44 in.). 
On focussing the limb of the Sun on the closed 
slit of the instrument in the manner described 
in the text-books I find no difficulty in locating 
the prominences by the bright reversals, and 
in this way am able, by carefully manipulating 
the spectroscope, to arrive at a very fair idea of 
their form and dimensions. But on opening 
the slit to actually view the prominences I can 
see absolutely nothing. not even the dark image 
of the slit, as illustrated in the text-books. 
have followed the instructions very carefully, 
and think there has been no mistake as far as 
focussing and manipulation of the instrument is 
concerned. Will some kind reader indicate what 


had better get in touch with some firm of elec- 
tric stove makers, and let them see the actual 
»Job, when they will no doubt be able to quote 


what it had to do, it cannot be stated definitely 
whether it can be electrically heated or not, or 
the consumption of current to do the work. 

E David J. Smith, : 


LDS FCAS COOKING.—If you have gas 
available at any reasonable price, say under 6s. 
per thousand feet, instal a gas cooker, and you 
will not only save hours of labour, but lange sums 
of money, and your food will be better cooked 
in every way. The only deterioration of the 
food by gas cooking will be in the weight of 
such foods as meat, as, with the cookers where 
the gas is actually in the oven, an enormous 
volume of hot air passes through the oven and 
causes.a considerable loss in weight of some 


hot gases pass around the oven, but do not 
enter, arid in these the loss is reduced and the 
food is cooked in exactly the same way as in a 
range oven. Even in the ordinary or open gas 
oven, no effect is produced on the food by the 
hot gases coming in contact with it; all the food | 
of a very large number of people in this country | 
is cooked in this manner. The ideal method } 
-of cooking is by electricity, but it is too costly, 
and the makers of electric cookers warn users 
against boiling up water on the rings, a thing 
‘required on and off all day, and which the gas 
stoves do without any trouble. Electric ovens, 
however, are very economical, and do not reduce 
the weight of joints to the same extent as gas. 
In any case, you can instal a gas cooker, with 
the absolute assurance that you will obtain great 
advantages all round over the coal range. The 
size of gas-pipes, etc., must be left with your 
gas company, whd will advise as to this. Has 
no one told you of the terrible effects produced 
by bathing in water heated in a gas geyser in- 
stead of the boiler of a kitchen range? 
l David J. Smith. 


[194.—BOILING-POINT.—The temperature 
100° C. is defined as the boiling-point of water 
under an atmospheric pressure of 760 mm. of 
mercury in latitude 459. The stipulation of a 
definite pressure is necessary because water boils 
at a lower temperature when subject to a lower 
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actually scen with an instrument such as the 
above, which is very powerful, and divides the 
sodium lines quite easily? Perhaps it may be 
that the magnification of the spectroscope eye- 
piece is too powerful and accentuates the “ boil- 
ing ” at the limb to an extent sufficient to blur 
‘the images of the prominences. Out here we 
amateurs have to work out our own salvation as 
best we can by means of text-books.—R. 
Schofield, Kobe, Japan. ; 


reassure of 733.2 mm, of mercury, i.e., slightly 

elow 29 in.). Surely this point must be dis- 
cussed at length in the later portions of Edser’s 
book. The pressure of the atmosphere varies 
with height above sea-level. Hence the correc- 
tion for different heights. The stipulation 
“latitude 45°°’ is made because 760 mm. of 
represents a different pressure in 
different latitudes. Thig is due to the variation 


: ‘ : t si in 
of gravity with latitude, on account of which a been told recently that business firms 


Jamaica and Trinidad realise by keeping their 
books in dollars and cents a saving of 30 per 
cent. over the cost of keeping them in pounds, 
shillings, and pence. Can any reader tell me 
whether this practi¢e is common to the British 
West Indies or is merely local?—J. C. S. 


{206.— ENGINEERING TRADE PROFITS. 
an any of “Ours” say what percentage of 
profit is considered a fair one in the engineering 
trade? What is “‘oncost’”’ in the same trade? 
Is this charged separately when estimating the 


at the equator. 760 mm. of mercury at 
Greenwich corresponds to a pressure greater 
by 56 in 100,000, altering the boiling-point ‘016° 
C. The correction for latitude is only made 
‘when great accuracy is required. Omega. 
{197.}—_DENTAL.—I would sugges tha 
“ Dental” should have a part‘of the back por- 
tion of the plate cut away; of course, leaving 
enough to support Sap ne aed plate he 
would not press so much on the back. part of the oft?—J. Å M 
roof of the mouth. It is this pressure which | Pront i=}. ©. M. 
causes the nausea. I experienced the fee [207.}—_TEN - FIGURE _ LOGARITHM 
trouble when first using a plate. Saepe. | TABLES.—Who are the publishers, if any, ~of 


~ 


is necessary to enable the prominences to be. 


[205.j—DOLLARS AND CENTS.—I have 


a ten-figure table of logarithms?—American 


` - 
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Reader. 


{208.+-SUNDIALS.—With reference to the 
article on sundials on p. 74 of No. 2,045, Vol. 
CXII., No. VII., of September 2 last, will Mr. 
Pickering please say if it is right to prick off 
the tangent of 45° along the six-hours’ line, and 
the sine of the latitude along the meridian’ 
I respectfully’ beg to state that by putting 
the tangent of 45° along the meridian, and 
the sine of the latitude along the six-hour line, 
I have obtained a construction which, owing" to 
lack of sunlight, I have not yet verified, but 
which' appears much more nearly correct than 
that obtained by his method, which gives: too 
large an angle between XI. and XII., and XII. 
and I. Possibly this is due to some misinterpre- 
tation of the article on my part; but I shalt 


be glad if Mr. Pickering will verify the direc- 


tions as printed in the issue in question. I may 
add that my latitude is 22° 11’—George H. 
Rainer, Escola Comercial ‘* Pedro Nolasco” 
Macau. 


[209.}-SOLVENT FOR RUBBER.—Whab is 
the best kind of solvent to use in making clear 
rubber solution? I want a solution like clear 
new honey. Benzine gives the desired appear- 
ance, which shows the rubber is good, but ben- 
zine is too dear. Solvent naphtha I cannot get, . 
and best motor petrol gives a good useful solu- 
tion, but of a muddy appearance. Has any of 
“Ours” tried aviation petrol? Is it inflam- 
mable’—Very Old Reader. 


. 
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ANSWERS TO OORRESPONDENTF. 


Ce a a aed 


The following are the initials, ete., of letters to 
hand up to 1 p.m. on Tuesday, April 18, and | 
unacknowledged elsewhere :— 


F. W. Meadway--Ey Denton Sherlock—Projec- 
tionist—C. L. T. Griffith. 

TRES BiEN.—Yes. 

N. Simmons.—Please send. : 


CARTHUSIAN.—Cambridge University Press, Fetter 
Lane, E.C. 


C. E. B.—Must apply to the makers of the weather 
forecaster ` named. 


Minor.—A “Parol Contract” is any contract not 
under seal. 2. Yes. 3. Six years from judgment, 
or more with leave of court. 


A. P.—For particulars about fireless cookers see 
replies to fiery 175. Better write to the makers 
of the geyser named for the other information. 


3 EEN.—Yes. Houses on the sides of streets, or . 
Cal other sites, on which the sun shines directly 
are healthier’ to inhabit than those which never 


get sunlight. 


W. M. Hunt.—The recipe for plant food fe ' plants 
growing in water is probably that give, y the 
Rev. W. F. A. Ellison on p. 102 of our: ,osue of 
September 16, 1921. 


PoLwortH.—We .do not reply by post, and 
addresses, whether of contributors, tradesmen, or 
others, must be sought by means of our 
« Address Column ” at the usual charges. 


S. H. H.—Feusol is the best plastie refractory 
cement for your purpose. The makers, , Messrs. 
Kerner-Greenwood and Co., Ltd., of King’s Lynn, 
will send you a 3-lb. tin, post free, for 2s., end 
you will find it most handy. 


J. B.—A bricklayer can and should lay 1,200 to 
1.400 bricks a day where the joints are left 
rough: 800 a day when both faces have to he 
worked fair, and 400 a day when work has to be 
faced with picked bricks carefully jointed. 


MMERCER.—Good thin cartridge paper makes the best 
stencil paper. It should be coated on each side, 
after the design is marked out, with patent knot- 
ting, before cutting out the design; and well 
cleaned with a damp sponge fter each time of 
using. 

I. M.—Philanthropy of that sort simply encourages 

the propagation of the unfit. and increases and 

multiplies the lazy and vicious. It is quite time 
some of these advertisers were made to pro- 
duce certified balance-sheets of their receipts and 
expenditure. In the meantime people who 
respond to their appeals are almost as blamable. 


First Wireless Kiss.—The first story of love- 
making by wireless comes from America. 
According to an American wireless periodical, 
Miss Anderson, of Brooklyn, is the first woman 
in the world to receive a wireless kiss.~ It 
was sent her by Mr. Hugo Estburg. chief 
operator_on the steamshiv ss America, then 
in mid-Atlantic, after-an affectionate conversa- 


tion, 
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SUGGESTIONS REGARDING 
GRAVITATION, 


By Wa. H. Picxerina. 


It may be suggested in the first place 
that those who have until recently 
attempted to explain this very remarkable 


property of matter have taken an entirely. 


wrong point of view of it. They have 
taken their origin in the wrong place, 
and have started with a fixed body 
instead of with one that was freely 
moving. The universal condition of 
all matter is free motion. This glid- 
ing of matter through space we may 
consider to'be its normal and constant con- 
dition. If we attempt to hinder'this, all 


that we can possibly do is to fasten a small’ 


piece of matter to a larger one which is 
already in free motion. 


If we attach a stone to a spring balance 
suspended from a parachute, and let it fall 
freely, the weight of the stone will at first 
be zero. It will then increase as the para- 
chute begins to open until a uniform 
velocity is attained. The rate at which the 
weight will increase will be by no means 
uniform, however, and during a por- 
tion, of the time the weight ‘may 
even exceed its value when later the 
parachute acquires a uniform velocity. 
At that time, no matter what this 
velocity may be, the weight will be the 
same as when the stone is resting on the 
ground. In the case of the stationary 
stone, what we ordinarily call its weight 
is simply only a particular case of the 
general one of a stone in uniform motion 

'in other words one whose acceleration is 
zero. No stone is ever really stationary. 
Tf by means of a cord from a balloon the 
speed of the parachute be further re- 
tarded, the weight of the stone will be 
further increased. On the other hand, if 
we attach a cord to a falling stone, and 
pull it down faster than it would natur 
ally fall, the stone will be endowed with 
negative gravity, in amount depending on 
the acceleration which we impart to it. 


All this goes to show that this so-called 
gravitative force or weight is a variable 
quantity—plus or minus, depending at all 
times merely on the velocity of the stone 
relatively to its normal velocity as a freely 
falling body. In short, the so-called gra- 
vitative force is only a manifestation of 
inertia, and we now see that the real gra- 
vitation is not a force at all, but rather a 
condition of matter. The force which we 
usually associate with gravitation in our 
minds is an entirely independent effect, 
occurring, like the so-called centrifugal 
force, only in the case of restrained bodies. 
In the case of a freely moving body, like a 
stone dropped or thrown from the hand, 
or a planet revolving about the sun, these 
two forces, gravitational and centrifugal, 
do not exist at all. In order to explain 
gravitation, therefore, we must free our 
minds entirely from the idea of force, 
which has nothing to do with gravitation, 
and consider matter merely when in a 
state of free and independent motion. 

Let us first recognise, then, that the 
ether surrounding matter is penetrated by 
linés or tubes of force, in number propor- 
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tional to the number of electrons that the 
mass contains. We may indicate their 
existence and determine their direction if 
we imagine a copper bar several miles in 
length, supported near the Earth on a 
transverse axis, like a dipping needle. This 
will indicate that the lines are strictly 
radial and: that they extend out to in- 
finity, or at least to as far as gravitation 
extends. Let us now make our first and 
only unproved assumption, namely, that 
the ether tends to squeeze matter along 
these lines of force with a uniform 
acceleration in the direction of the body 
which produces them. Admitting that, 
then the law of gravitation follows. 
Furthermore, we have done away with two 
relations that have always heretofore been 
considered very difficult, if not impossible, 
to understand. One was why one mass of 
matter should attract another, and the 
other was how any attraction whatever 
could occur at a distance across space.. In 
point of fact, matter does not attract other 
freely moving matter, either when near at 
hand or at a distance. 
attraction observed for restrained matter 
is due simply ta ether pressure.—Popular 
Astronomy. 
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USEFUL AND SCIENTIFIC NOTES. 


For, the purpose of scientific research and 
medical uses, the Czecho-Slovakian Govern- 
ment proposes to reserve to itself the sole 
right of exploiting the radio-active resources 
of the Republic. Since 1919 the mines at 
Jachymov have produced 6.5 grammes of 
radium, which is said to be the purest in the 
world. | 


Fivefold Rainbow.—Mr. W. Percy Winter, 
B.Sc., writing to the Daily Chronicle, 
Hants, describes the 
largest and finest rainbow he thas ever seen, 
witnessed within two minutes of sunset on 
Good Friday. ‘ At 7.50,” he writes, ‘‘ex- 
ceedingly brilliant primary and secondary 
bows were visible, and owing to the fact that 


‘the sun was practically on the horizon these 


‘were both complete semi-circles. In ad- 
dition three supernumerary bows were clearly 
exhibited, and not merely under the summit 
of the primary bow, ibut forming large arcs.” 


Railways Engines Named After V.C.’s.— 


Phe London and North-Western Railway Com- 


pany have honoured the three men in their 
employ who gained the Victoria Cross during 
the war by naming three of their latest and 
most powerful locomotives after them. One 
of these mammoth engines has been named 
after Private Ernest Sykes, V.C., of Mossley, 
who is employed as ticket collector at the 
Stalybridge Joint Station. 
V.C. while serving with the Northumberland 
Fusiliers near Arras by bringing in wounded 
under heavy machine-gun and rifle fire. The 
locomotive is 63 ft. 43-in. in length, and the 
total weight of engine and tender is 117 tons. 
It is now running between Manchester and 
Euston. 


Hermann Rese, who was responsible for 
the introduction of ‘‘summer-time’’ into 
Germany, but which was abandoned after 
the first year’s trial, is now organising a 
movement for reforming the calendar. His 
main proposals are to divide the year into 
four quarters of 91 days; 51 December, and 
in leap years 30 June, will count as outside 
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the year, and will not be included in: any 
week or month. Each quarter will begin 
on a Sunday and consist of thirteen’ weeks 
and of exactly three months. The first 
month of each quarter will have 31 and the 
other two 30 days each. He also suggests 
that Easter should be fixed for April 8, 
while, if his proposals are adopted, Christ- 
mas will fall permanently on a Monday. 


The Sydney Observatory, New South 
Wales, thas published a catalogue of 1,068 
‘Intermediate Stars,” situated between 51° 
and 65° South Declination, for the Equinox 
1900, from observations made during 1918 
1919 under the direction of Mr. W. Ernest 
Cooke, M.A., the Government Astronomer, 
and Professor of Astronomy at the Sydney 
University. The list furnished by the sub- 
committee of the International Astrographic — 
Congress was accepted as a working catalogue, 
but it was found necessary, or at least advis- 
able, to modify it to a considerable extent. 
Briefly, observations are limited entirety ‘to 
stars within the zone 51°-65°, and special 
observations for level and azimuth errors 
are eliminated. A full description of the: 
methods of observing and computing was 
given in the R.A.S. “Monthly Notices,” 
LXXIX, No. 1, November, 1918, which 
astronomers specially interested in the 
accuracy of the Sydney catalogue should 


read. 


Escape from a Waterspout.—A remark- 
able story of the escape of the British steamer 
“Garston? from a waterspout off the Cuban 
coast is told by Mr. J. B. Hewitt, the chief 
officer, of Hull. Near to Guantanamo, while 
on a voyage from Middlesbrough to Santiago 
de Cuba, four or five huge spouts, fully 
formed, were seen at a distance of two miles. 
Then close to the ship a perfect column was 
formed, and increased enormously in volume. 
Deflecting from its originat course, the column 
closed down on the vessel. The helm was 
put “ hard-a-starboard.”” When the nearest 
side of the spout came abeam it was not more ~ 
than 150 yards distant. It passed close 
astern of the “ Carston.” As the swirling 
waters from the propeller came in contact 
with the middle of the spout it became thin 
and transparent. Then it broke, and the 
lower half crashed into the sea, while the 
cloud, sending down many shoots, rushed on- 
wards. During this time nine large spouts, 
perfectly formed, were. counted within easy 
distance of the ship. 


Institution of Civil Engineers.—The 
Council of the Institution of Civil Engineers 
have made the following awards for papers 
read and discussed during the session 1921- 
29 :—Telford Medals to Sir Henry Fowler 
(Derby), Mr. H. N. Gresley, C.B.E. (Don- 
caster), and Mr. H. F. Parshall, D.Sc. (Lon: 
don); a Watt Medal to Mr. William Willox, 
M.A. (London); an Indian Premium to Mr. 
F. G. Royal-Dawson (London); Telford Pre- 
miums to Mr. A. W. Rendell (Bournemouth), 
Mr. W. F. Stanton, B.Sc. (Chile), and Mr. 
A. C. Walsh (Chile). The awards for papers 
printed without discussion in the Proceed- 
ings for this session will be announced jin 
the autumn. ‘The Council have aiso made 
the following awards for papers printed with- 
out discussion in the Proccedings for the 
session 1920-21:—A George Stephenson 
Medal to Mr. J. H. Taylor (Buenos Aires); 
Telford Premiums to Mr. F. H. Hummel, 
M.Sc. (Belfast), Mr. E. J. Finnan, M.Sc. . 
(Belfast), and Mr. Herbert Chatley, D.Sc- 
(China); anda (Trevithick Premium to Mr. , 
G. E. Lillie, FCH. (Reigate). 
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Cuckoo Fiowet Names.—It is somewhat 
singular how so many of, our early summer 
flowers are associated with the cuckoo in 
their popular names, at least, which may be 
accounted for by the fact that they and the 


bird make their appearance about theùsame ` 
time. In this respect the cuckoo is unique 


for no other bird has given its name to so 
many flowers. Thus the wood sorrel, cailed 
in Latin Panis cuculi, and in French Pain de 
coucou, is known ‚as the cuckoo’s bread 
in some districts, and cuc- 
koo’s meat in others. Shakespeare refers to 


“cuckoo buds of yellow hue,’’ and to cuckoo" 
flowers, though it is not clear what flowers he 


is referring to. ‘The purple orchis is called 
cuckoo flower in certain parts of England, 
while in others it is the red campion, and the 
ragged robin is also regarded as a cuckoo 
‘flower, as its name Flos cucult implies. The 
~wood anemone (A. remerosa) is another cuc- 
koo flower, and the purple orchis. So also 
is Cardamine pratensis (lady’s smock), which 
came with the cuckoo, whence one of their 
English as well as Latin names (Flos cuculi), 
and cuckoo pint is one of the popular names 
for Arrum macultum, or ‘‘ lords and ladies ”’ 


as it is also called.—W. G.; in The Scotsman. . 


Aeroplane Engine Competition.—The rules 
of the endurance competition for aeroplane 


engines have now been published. The com-, 


ition is due to the initiative of the French 
mmittee for Aerial Propaganda, which has 
offered’ a prize of 1,000,000 francs (£20,000), 
other ‘1,000,000 francs in prizes being 
oftered by the Under-Secretary of State for 
Aeronautics for French motors exclusively. 
Entries will Le received up till December 1, 
1922, with the usual fee, and up to Decem- 
ber 1, 1923, at double fees, the com- 
petition beginning on March 1, 1924. It is 
open to French constructors and to construc- 
tors of countries be‘onging to the League of 
Nations. Internal combustion engines, from 
350 to 450 h.p., must first undergo a trial 
of five hours, followed by a test of two 
hours in flight. The motors will be classed 
aficz an endurance test of 240 hours on lhe 
ground, in periods of eight consecutive hours 
- in a maximum period of 100 days. ‘Jhe 
motor which is classed first will be hought 
at the price of 1,000,000 francs by tho French 
-Committee for Aerial Propaganda; if the 
constructor is a foreigner, the State will 
have the option of buying the exclusive 
manufacturing rights. 
i 
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TERMS OF SUBSCRIPTION. 


i PAYABLE IN ADVANCE. 


8a. 10d. for Three Months, 7s. 7d. for Six Months, 
and 1s. 2d. for Twelve Months, post free to any 
part of the United Kingdom. For the United 
States, 17s.,,or $4 15c. gold; to France or Belgium, 
17s., or 28f. 80c.; to India, New Zealand, the Cape, 
‘the West Indies, Nova Scotia, Natal, or any part 
of the Australian Colonies, 178. 


be sent at subscribers’ option. Mr. Edward Pennock, 
3609, Woodland Avenue, Philadelphia, P., U.S.A., 
will receive subscriptions for the United States at 


$4 15c., payable in advance, for direct transmission 
. | alge, radiolarta. 


from this office. 


The subscription rates to. Canada are:—Weekly 
‘numbers: 12 months, 17a., equal $4 15c.; 6 months, 


Qs. 6d., equal $2 7c. Monthly Parts: 12 months, 
14s. 6d:, equal .$3 53c. Payable in advance. 


A limited number of the following bound volumes 
are still in etock. price 7s., post free 8s. in the 
U.K:; or 8s. 4d. abroad:—Vols., LX., LXVI., 


LXXII. LXXIV., LXXV.. LXXVI., LXXVII., 


LXXX.. LXXXI. LXXXII. 
LXXXIV., LXXXV. CII, CVI, 
IX., CX., CXI.. CXTI., CXIII. 


LXXVIII., 
LXXXIII., 
CVII., CVIIL., 
~. and CXIV. 


All the other bound volumes are out of print. į 


Subscribers would do well to order volumes as soon 
as possible after the publication of each half-yearly 
volume in January and July, as only a limited 
number are bound up, and these soon run ‘out of 
print. Most of our issues can be had singly 
through any bookseller or newsagent, or from the 
office, price 8d., or post free 4d. Cloth cases for 


binding TaB ENGLIsH MECHANIC, price 83., post free 
l | Albion Works, Bradford. 
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ADVERTISEMENT CHARGES. 


Situations, 


is ONE SHILLING for the' first SIXTEEN WORDS 


‘and 6d. for every succeeding Eight Words—which 
must be prepaid. No advertisement will be inserted 
| for less than ONE SHILLING. 


The address is Included as part of the Advertise- 
ment and charged for. 
ments can appear in above columns. 
ORDINARY ADVERTISEMENTS 
9 PLAYED). 
l l B. 
Thirty Words .. oe oe so ę 
~ Every Additional Eight Words .. .. ~ 6 > 
Front Page, Five Shillings for the first 40 words; 


afterwards, 6d. per line. Displayed Advertisements |. 


on Front Page. 108 6d. per inch. Paragraph Ad- 
vertisements, One Shilling per line. No Front Page 
or Paragraph Advertisements inserted for less than 
Five Shillings. 


Rates -for Displayed Advertisements on applica- 


tion to the Publisher 


where the amount sent exceeds One Shilling, the 
Publisher would be grateful if a P.O. could be 
sent, and not stamps. Stamps, however—preferably 


halfpenny stamps—may be sent where it is incon- 


venient to obtain P.O.’s. — 

Advertisements must reach the Office by 
3 p.m. on Tuesday to secure insertion in the 
following Friday’s number. 


All Cheques and Post Office Orders to be madè 


payable to THe STRAND NEWSPAPER COMPANY, LID., 
and all communications respecting Advertisements 
should be distinctly addressed to: 
| THE PUBLISHER, 
' THE “ ENGLISH MECHANIC,” 
', EFFINGHAM HOUSE, ARUNDEL STREET, 
l STRAND, LONDON, w.c. 
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For Exchange. 


Broadhurst, Clarkson and Co., Manufacturing 
Opticians, Exchange or Buy Anything Optical. The 
Firm with a Reputation.—63, Farringdon Rd., E.C.1. 


Clarkson’s, 338, High Holborn. Second-hand 


Optical Instruments. ces 3s 
3, Buckingham Palace Road, 


Witts, Opticians, 
S.W.1, Buy, Sell, and Exchange Qptical Instru- f 
ments. Repairs quickly executed. 


For Sale. 


Reflecting Telescopes, Mirrors, Silvered by new [' 


method.” More light and duranility—G. CALVER, 
Manse, Walpole, Halesworth. 

Microscopical Slides.—Entomological, Diatoma- 
cer, and General Interest, 3s. 6d. dozen, postage 6d. 
—BAKER, 244, High Holborn,, London. 

@4-Page Book about Herbs and How to Use 
Them, 2d. Send for one.—TRIMNELL, The Herbalist, 
144, Richmond Road, Cardiff. `, i 

Milling Attachments, with Vices for Lathes.— 


| THe WHEELER MANUPACTURING CO., LTD., Trench Cross- 


ing, Wellington, Salop. , 
Miorosoopes, Aoocessories, and Splendid 
SLIDES -for Sale.—CLARKB AND PaGp, 23, Thavies Inn, 


Holborn Circus, E.C.1. oA 
Books! Technical, scientific, all subjects. 
1,000,000 1n stock. Second-hand and new; lowest 


prices; approval. Catalogue 4ul free.—Below: 


Books Sought. Best prices’ given.—Foyxgs, 121- 


125, Charing Cross Road, London. 


Microscopes Objectives, Eyepieces, Magni- 
fiers, Dissecting Apparatus, all Accessories, . Tele- 
scopes, Refractore and ‘Reflectors, Diagonal Planes, 
everything Optical. Cash or easy payments. Low 
prices.—HOWARD BROS., 53, Graham Road, Hackney, 
London, E.8. 

Unmounted Objects,—Wonderful 1s. 
Botanical, entomological, zoological, 


6d. sets. 
crystals, 


Droylsden.. 

Blattis, used in epring prevents cockroaches 
swarming. Cockroaches begin breeding in spring 
and continue through the year. Will olear them all. 


Sole Makers, . HowarTus, 471, Crooksmoor, Sheffield. 


12-in, Induction Coil, on mahogany base, with 
condenser and spintermeter, suitable for X-ray work ; 
£20, or best offer.—BARCLAY, cio. Watson (E.M.), 
Ltd., Sunic House, Parker Street, W.C.2. 

Tonise@ Tablets cure all ailments, 3s. 6d., 
6s. 6d., and 32s. 6d.—THe LABORATORY, 62, Newport 
Street, Bolton. i 

Telescopes, . equatorial ‘adjustments, silvering, 
figuring mirrors, 2nd ed., cloth, 8vo., 6s. 6d.— 
BANKS, 62, Newport Street, Bolton. 

As a Result of the Depression of the hervy 
maehine tool trade, we are offering Screwcutting 
Lathes at prices that will stagger you. Note below. 


Chance in a Lifetime.—s-in. centre, 5 ft. bed, 


Below 


clude’two stamps for postage to S. HOLMES) AND -Co., 


The charge for Advertisements in the columns headed 


For Exchange, For Sale, Wanted, Addresses, | 


No Displayed Advertise- 


(NOT DIS- 


| E.C., 


All Advertisements must be prepaid, and in cases 


Optical Mart. Make, Buy, Sell, Exchange First-class’ 


Lists.—Sucacett, Williamson Lane, 


Tins, 1s, 6d., 2s, 84., or Ss, post free, from: 


siding, boring, and Screw-cuttlng Treadle Lathes 
which are guaranteed accurate. All gears machine 
cut and including hollow spindle. Price £42 10s.— 


Better Ask for Dreadnought Leaflet and in- 


` 
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Shaping Machine, self-acting, hand power, new 
condition, 6-in. brassfinisher’s head, $-speed.— Below. 
Two 1:H.P. 200v., 50p. 2-phase Motors, one 
rE D.C. 230v., three 200-50v. Transformers.— 
elow. : 


'Wireless.—Marconl Set, complete, with rotary 


| converter. Low prices to clear.—3, Houghton Place, 
Meadow Road, Leeds. 


£2 Weekly.—Geruine, porani spare time home 
employment. Either sex. Copyright instructive sam- 
ples approval. Send 1s. 6d. (returnable).—INDUS- 
SE oe 16), 59, Morecambe Street, London, 


Yost Typewriter, good make, but wants repair. 
Price £3.—Can be seen at ENGLISH MBCHANIC Office, 
Effingham House,. Arundel Street, Strand, W.C., 
during office hours. 


D. J. Smith and Co., Ltd., 58, Compton Street, 
mgke all kinds of spare parts and carry out 
all classes of motor and engineering work repairs. 


Microscope' Bargain! Chevallier Outfit, rack- 
work and fine focussing, 4, 8, and 1/12 objectives, 
2 eyepieces, Abbe spiral focussing, in case, as new, 
the lot £12 10s.; worth £20.—Below. 


Microscope Objectives! 1/12 Koristka (new), 
£6; 1/12 Beck, £5; 1/12 Leitz Pattern, £4 10s.— 
‘BROADHURST, CLARKSON AND CO. 


Telescopes! We have a good selection of Second- 
hond o i at low prices.—BROADHURST, CLARKSON AND 
, 

: ay . . » E 


‘Telescope Testimonial! “The new o.g., I am 
sure, is a ey good one. Your firm was strongly 
recommended by the head of Armagh. Observatory 
when lecturing here.—C.’E. Vincent, Esq., Belfast. 
6/4/22."—To BROADHURST, CLARKSON, AND Co., the 
Telescope Experts. Write for our list to-day. 


Telescope Eyepieces!' The Standard Astronomi- 
cal Eyepiece is the finest value on the market, 
163. 6d.; High Power, 21s. Approval gladly.— 
BROADHURST, CLARKSON AND Co. Note the address :— 
63, Farringdon Road, London, E.C.1. ; | 


Further Testimonials! “I have now had ample 
time to try out my Telescope, and I am happy 
to inform you that I am highly satisfied with it. 
The object glass is very good.—R. A. ‘Pelletier, Esq., 
Montreal, 3/4/22.” ‘' Thanks for making such an 
excellent job of my day-and-night Telescope. The 
‘Old Salts’ here say it’s marvellous.—D. P. Vokes, 
‘Esq., Aberystwyth. 13/4/22.”"—To ‘BROADHURST, 
CLARKSON AND CO., the Telesdope Experts, London. 


Prismatio Binoculars! Regl good 8x Glasses 


from 60s. Exchanges and Repairs to any make,— 
Write or call, BROADHURST, CLARKSON AND Co. 


Microscope Fittings! Spot Lens, £10s.; Para- 
boloid, 15s.; Vertical Illuminator, 12s. 6d.; Stand. 
Condenser, 10s.; Abbe with iris, 21s.—Below. 


Tourist Pocket Glass, 15x, 15s.; 
20x, 218.3; 258.; 40x, Pancratic, 95s. ;, 
60x, the Super Telescope, £12 10s.—BROADHURST, 


Telescopes! 
25x, 


6j-in. Newtonian Telescopes, complete, £27 10s. .- 
5}-in. ditto, £15 10s., including three standard eye- 
pieces and two slow motions. The above Telescopes 
are of finest make; definition is like ice. Easy 
terms taken.—IRVING. 


3-in, Refractors, complete on stand, £7 15s. - 


standing powers of }-in e.p. Deal direct with the 
firm who make Teiescapes. 33 years’ experience.— 
IRVING, 135, High Street, Teddington. 

Astounding Bargain in Cycle Tires.—Covers, 
wired-on, guaranteed two years, slightly shop- 
soiled, 13s. pair, pest free. Honestly worth double.. 
State size—J. LONGDEN, Walton House, Harrison 
Street. Manchester. 

Leitz Microscope, Stand “ C,” with centring and. 
revolving: stage, micrometer fine adjustment, Abbe. 
illuminator, with ‘iris diaphragm and rackwork move- 
ments to stop carrier, 6 eyepieces, objectives la, 3, 
7, and 1/16-in. oil-immersion, triple nosepiece, case,_ 
£42 10s. Mechanical stage, with divisions to move- 
ments to fit above, £6 10s. Large Polarising Appara- 
tus for the above, £5 2s. 6d.—W. WATSON and SONS, 
Ltd., 318, High Holborn, W.C. 


Wireless.—Everything for the experimenter 
stock. Delivery by return. 


in 
Lists, two stamps,— 


King Cross, Halifax. 

Telescope Bargains.—These are more than bar- 
gains. Make a note of these prices:—4-in. Refrac- 
tor, rack body tube and finder, £14; 3}-in., equa- 
torial mounting, £8; 3-in. Cox, on table stand, 
£5 168.; ditto 23-in. Ross, £7 15s.; 4-in. 0.g., £5; 
91.in., £1 10s.; Star Atlas, 138. Numerous testi- 
Tun- 


faction.—MACKETT, Manufacturing Optician, 


bridge Wells. 


Lorch Lathe, 1{-in. centres, compound slide-rest 
and several hand-rests, vertical milling attachment 
and cutters, large division plate, gunmetal face- 
plate with 3 dogs, self-centring, 4-jaw independent, 
very large assortment split, concave, and convex 
ring, bell and other chucks, 
stocks, steady rest ,turning tools, drills, treadle 
and driving wheel. and ali attachments. The whole 
absolutely as new; in oak case. Offers invited.— 
Particulars, SYDNEY W. ‘Ross, Caravanserai, 
Northam R.S.0., N. Devon. 

The Time by Night.—Any watch permanently 
and brilliantly illuminated. Pamphlet, penny 
stamp.—RaDionuM COMPANY, Brighton. 


? ‘'nglish Mechanic,” Vols. CV.-CIX. inclusive. 
f unbound, complete (with indexes; offered at 15s.— - 
Powstie. 2, Vane Street, Stockton-on-Tees. 


ELECTRICAL SUPPLY STORES, 5, Skircoat Moor Road,. 


monials still arrive of wonderful value and satis-. 


lever and other tail-. 


CUAP ESON AND Co., 63, Farringdon Road, London, 
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Beginner's Microscope, inclinable stand, 
tack and pinion focussing, large stage, 2 oculars, 
2-in. objective, and case, £3 12s. 6d. 

Postcard Leonar Folding Pocket Camera, 
rack and pinion focussing, rising front, hooded 
focussing screen, reversing view finder, extra 
Aplanat lens, f/8, in Auto on rae Ye speed 
shutter and time, 3 slides in wallet, £4 10s.; in 
new condition. 

Pair 12x Lumex Large-aperture Stereo 
PRISM BINOCULARS, central screw and eyepiece 
focussing, bending bar, 45 mm. o.g., and leather 
case, £12 15s. 

No. 3 j3-pl, Folding Pocket ‘Kodak, 
Bausch and Lomb R.R. lens, 7/8, rising and 
cross front, reversing view finder, for daylight 
loading roll films, £3 15s. 

Pair 6x Prismatic Binoculars, bending 
bar, eyepiece focussing, in good order, 638. 

. }-pl. Boss Twin-lens soar rack focussing, 
rising front, full size finder, ‘double and 1 
Autochrome slides, a bargain, p 15s. ` 

Hughes’ Barograph Self-recording Baro- 
METER, 6-chamber aneroid, best make, fitted 
8-day clock, finest movement, in cylindrical 
drum which carries chart showing week’s record, 
ebonised wood and bevelled plate-glass case, 
with drawer for holding charts, used and un- 
used, in fine order, £6 128. 6d. 

lph. Stereosconvio Lizar’s Folding Hand 
CAMERA, rack focussing, rising front, swing 
back, pair’6-in. Goerz anastigmats, f/7. 7, Thoru- 
ton-Pickard time and adjustable instant. and 
roller-blind shutter, 2 double slides, and leather 
case, £10. 


Special Research Microscope, stand only,” 


on heavy horseshoe foot, inclinable to any 
angle with clamp, rack coarse and side micro- 
meter fine focussing adjustment, dust-proof 
quadruple nosepiece, revolving and centring 
stage, rack and swing substage, with rack 
oblique movemezt for centring iris, Abbe con- 
denser, N.Ap. 1.40, and iris, complete, in first- 
class case, £17 10s. ; ; a bargain. 

Salex 40x Magnification 4-draw Portable 
TELESCOPE, morocco-covered body, brass tubes. 
sunshade, 1j-in. o.g., complete, sling, caps, and 
strap, brand new condition, £8 15s. 6d. 


Pair Powerful 20-mile Range Field | stage, 2 pair eyepieces, 3 objectives, 2-in., 1-in., N.Ap. 1.30, £10; 1/25-in. Zeiss No. 3 immer- 
GLASSES, screw focussing, 15s. , and iin., complete, mahogany case, £14 5s. sion, £7 18s. 6d. 
apa 95-94, FLEET STREET, E.C.4. pies: uns, 
CITY 6981. 9 q ee Ee 


pl. and Stereoscopic Thornton-Pickard 
RUBY STAND CAMERA, double extension, rising 
front, swing and reversing back, T.P. roller- 
blind shutter, time and inst., 3 double plate 
holders, £3 35. 5 a bargain. 

Ross Portable Telescope, leather-covered 
body, 3-draw oxidised tubes, 2}-in. achro. 0.g., 
complete in solid leather carrying case, £6 s. 

Koristka Portable Travelling Microscope, 
on tripod foot, inclinable stand, rack coarse 
and side micrometer screw fine focussing, dust- 
proof triple nosepiece, Substage Abbe and iris, 
3 eyepieces, objectives 2-in. and }-in., complete, 
solid leather case, £14 148. 

5 x 4 Thornton-Pickard Aero Camera, 
focal-plane shutter, adjustable speeds, Marken- 
zie-Wishart slide, 6 envelopes, complete in 
travelling case, £3 18s. 6d. 


HAVE YOU HAD A 
COPY OF OUR 


LATEST BARGAIN LIST? 


JUST ISSUED. POST FREE. 


Beck London, Microscope, latest, on heavy 
. foot, inclinable, rack coarse and side micro- 
meter screw fine focussing, mechanical stage, 
dustproof triple nosepiece, rack and pinion sub- 
stage, with swing-out movement, centring 
adjustment to Abbe condenser, and iris dia-, 
phragm, 2 eyepieces, objectives Z-in. and }-in., 
complete, in case, in brand new condition, 
£24 10s. - 

Pair Very Powerful Negretti & Zambra 
FIELD GLASSES, double screw focussing, large 
object-glasses, sunshades, and case, 48s. 6d.; a 
bargain. , 

Hughes Binocular Microscope, inclinable 
stand, rack and pinion coarse and micrometer 
screw fine focussing, rack and pinion inter- 
ocular adjustment, revolving and ‘centring 


ale & Exchange 


pinion focussing, 1 astro. and 1 ‘terrestrial eye- 
piece, mounted on claw table stand, complete, 
travelling case, in fine condition, £12. 


STEREOSCOPIC CAMERA, pair R.R. lenses, time and | 
_ inst. shutter, automatic changing box: for 12 
plates, £5 15s. 


. CULARS, eyepiece focussing, bending bar, com-: 
plete. leather case, £8 17s. 6d. . 


achro. 
daylight loading roll films, 22s. 6d.; q bargain. 


pictures 2}-in. x 
films, 18s. “ed. 


. and micrometer screw fine focussing, mechanical 


stage, 2 eyepieces, objectives J-in. and šin. 
both dividing, .Camera lucida, analyser and 
polariser, in mahogany case, -with draw, 


'£4 17s. 6d.; a bargain. 


pedestal foot, 23-in. diameter dial, setting hand, 
black enamel finish. 


GLASSES, leather covered, sunshades, screw 
focursing, and leather case, a compact glass, 
38s. 6d. 


lf-in. 0.g., 23s. 


telescope, morocco covered, enamelled tubes, 
24 9d.; Emanuel 1-draw "100 -out telescope, 
ipl. Lancaster’s Instantograph Stand 


CAMERA, double extension, rack focussing, rising 
and falling front, swing and reversing back, | 
Achro, Jens, 3 double slides, 24s. 6d.; a bargain. 


as new, 
A 12-in. Spencer Lens Co., N.A. 1.30, 


1/54in, Smith and Beck, collar, 29s. "ed. ; 
Carpenter, Achro., 
2-in. 
Apochromatic, N.AD. 0.65, £6 10s. ; 
son’s Holos, 
£5 10s.; 2 mm. Koristka, 


a 


Astro. Telescope, 3-in. achro. 0.g., =e and 


Jules Richard 45 x 107 Veroscope 


Pair 8x Carl Zeiss Telact Prism Bino- 


No. 1 Ensignette Vest-pocket Camera, 
lens, T.B. and I. shutter and case, for 


No. 1 Kodak Panoram Camera, taking 
7-in., for daylight loading 
inclinable stand, 


Microscope, rack coarse 


Goerz Latest-pattern Table’ Aneroid, on 


£3 10s. 


Pair Gregory, Strand, Aluminium Field 


Barrett 3-draw Telescope, 
6d.;  3-draw 


„brass tubes, 
powerful pocket 


Micro. Objectives, 


£6; 1/12-in. 


1/12-in. oil imm., Leitz, 
Crouch N:A. 1 30 £5; 
£4 15s.; 


3-in. Watson Parachromatic N.A. 0.74, £2 '15s.; 

ipi 
Koristka, 
4 mm. Wat- 


0.95 for 250 mm. tube. 
Apoch. oil tmm., 


with Lieberkuhn, 27s. 


Beck, 30°, 16s. 9d.: 8 mm. 


N.Ap. 


FLEET, LONDON.” 


Have you seen 


THE NEW DRUMMOND HAND DRILL ? 


If not write for particulars to :— 


DRUMMOND BROTHERS, LIMITED, Ryder Hill, 


GUILDFORD. 


Do the Work Yourself: don’t pay for the 
other fellow doing it. We supply full sets of 
Machined Castings to build 3}-in. or 4-in. Screw- 
omomg Lathes. We have sold a great number of 
sets. 


“I am Pleased with the Castings, ond shall 
recommend your firm at every opportunity. a 
These are the kind of testimonials we receive. 


£11 18s. for the 3i-in., and £14 15s. for the 


4-in. Better get Booklet X.—Send 2 stamps for 
be to HOLMES and Co., Lathe Makers, Brad- 
for 


Brew Your Own Beer.—Mild or Bitter, (intox.) 
cost 2s. for 4} gallons. Instructions by ‘Brewer, 
1s. 3d.—J. LONGDEN, Walton House, Harrison Street, 
Manchester. 


Microscope Slides.—Highest quality. Hundreds 
ee 50 for £1. Others 10d., upwards. List free. 
— Below. ` 


t Radium Slide.—Brilliantly scintillating, 2s. 9d.; 
chameleon crystals, astonishing opaque novelty, 


ls. 9d. — Gray, 40. Grange Road, Lewes. 


Binocular Microscope, hy Collins. best pat 
tern, mechanical stage, polariscope, 5 oculars, 2 
objectives. etc., £18 10s.— Below. 


31-in. Cooke Astronomical Telescope, altazi- 
muth mounting, 3 oculars. finder. ete., £36.—Below. 


Watson's x6 Prismatic Monocular, as new, 
£2 10s. Browning Pocket Spectroscope, No. 107. 
ors. 6d. Hilger South- 


ditto, 45s. T TOTA 37, 
ampton Street, strand, W.C.2 


The “ Rotax” Flying Helicopter (Patent).—A 
sensational, new, heavier-than-air flying model. which 
rises vertically. under own power, to a great height 
and returns slowly. Not a toy; built of aluminium 
and steel: 9-in high, 10-in. diameter. Unbreakable. 
The * Rotax’ Flying Helicopter (Patent) can also 
be flown in any room. Rotates against ceiling until 
ready to descend. Sent safely packed to any address 
for 5s. and actual postage 9d.—CHARLES ADOLPH, 
Works, 12, Leverington Street, Cierkenwell, E.C.1, 


_Morors, Derby. 


‘Housing 


Microscope, coarse and fine adjustment, double 
nosepiece, 2 eyepieces, objectives $ and 1/7, 250 
slides, books on microscopy, £6.—WILSON, 37, Moir 
Street, Glasgow. 


The “ Patternscope.'’"—The Press-noticed, “ ln- 
genious,” double-ended form of kaleidoscope, exhibit- 
ing its countless, beautifui. coloured designs to 
both eyes, or even to two persons at once.—Packed, 
by return post, 3s., Of ‘* PATTERNSCOPES,’’ 83, Duckett 
Road, Harringay, London, N.4. 


Busch Microscope, five objectives, including 
1/12-in. o.i., four oculars, powers 30 to 1,480, triple 
nosepiece, rack focussing, Abpe condenser, mechani- 
eal substage. Absolutely new, unused. in case, with 
various accessories, £30, or nearest offer, immediate 
sale.—WILLIAMS, 22, Langdon Place, Swansea. 


1 H.P. Practical Model Petro)l-motor Castings, 
with cylinder bored, 9s. 9d. Castings in all metals 
cheap, prompt, right prices. List 4d.—LITTLEOVER 


X 


Self-Haircutter and Safety Razors Com- 
BINED, Is. 7d., post paid: worth 5s, Agents wanted. 
—J. LONGDEN, Walton House, Harrison Street, Man- 
chester. 


Books for Sale Prices inciude postage or cat 
riage. “The Development of Birmingham,” by Wil 
iiam Haywood, F.R.I.B.A.. first edition, 78. 6d. ‘* The 
‘Presto’ Shift of Hours Worked Calculatin Card,” 
ls. ‘‘Italian Sea Power,” by Archjbald Hurd, ls 
“ Aeroplane Construction,” by Sydney Gamme, bs 
“ Inhabited House Duty and the Laws Thereon,”” 
by W. E. Snelling, 103. ‘‘Zooms and Spine,” 
by “ Rafbird,” 2s, 6d. ‘‘ The Origin of the Forms of 
the Earth and Planets,” in French. by M. Emile 
Belot, 10s. “The Law of Checkweighing.” 
by J. H. Cockburn, 5s. * Factory Management 
Wastes.” by James F. Whiteford, 658. “The 
Problem : Its Growth, Legislation, and 
Procedure,” by John J. Clark, M.A., F.S.8., 15s 
* Aviation,” by Benjamin M. Carmina, 66. ‘' Domes 
tic Architecture in Australia,” with 47 plates, 10s 
“Electrical and Other Engineering Contracta.” . by 
W. S. Kennedy, LL.B., Barrister-at- Law, 5s. ** Metals 


in Aircraft Construction,” by Wilfred Hanby, 3s. 
“Man and Bis Buildings,” by T. S. Atlee, A.R.I.B.A.. . 


8 


past, 3s. 6d? 
Kngland: Parts 1 and 3, Herts,” 10s. 


in 


plea for the revival of the Guild spirit of the 
“ Victoria History of the Counties of 
“ Air Screws 


Theory and E xperiment, n’ by A. Fago, £L 


s British Standard Forms of Notched Bar Test 


Pieces,” 


ls. “ Model Aeroplaning,” by V. &. 


Johnson, 10s. “ The Science of Ventilation and Opeo- 


air Treatment,” 
Substances,” 


of 


Scottish towers, etc.. with full 


2 


or 


153. 
Maitland; or. 
Periam Hawkins, 6s. 
Riley, 38. 


295 pp., 3s. “ Asphalte and Allied 
by Herbert Abraham, 10s. * Examples 
Ancient Scottish Architecture,” 18 large plates of 
esctiptione, Parts | 
4, with 72 plates, £1. “Chromium Ores,” by 
. G. Rumbold, 2s. 6d. “ The Mechanical Principles 
the Aeroplane,” by S. ra a a 119 illustrations, 

“ Hyper-Acoustics,”” by J. Dunk, 88 " Stella 
Love and the Stim " 3 “Mrs. H. 
“The Age of Power,” by J. 
“ A History. of French Architecture from 


1661 to 1674,” by Sir Reginald Blomfield, R.A. 


vols., 200 
Alloys.” 


of 


W. 


illustrations. 


H. 


many illustrations. 
tice.” by Ernest Pull. Sixth edition. 
id yer 560 illustrations, 12s. 
3y r 


s Aluminium. and "ty 
i 2s The Hygiene 


plates 38. 
by Lieut.-Col. C. Grard 10s, 
Town Planning. ree „Vegetat on,’ 


H. Cleghorne. 15s. 350 pp. and over 250 
‘Alchemy: Ancient and Modern,” by 
Stanley Redgrove, B.Sc. Second edition, "with 
ās. “ Modern Workshop Prac- 
About 700 pp. 
“ Practical Physics.” 

Satterby, 48.—SrranD 


R. Bower and J. 


NEWSPAPER Co., 1. Arundel Street. Strand, .W.C.2. 


Rates, from 2d. to 118d. per Hour, 1s. 


" Hours and Wages Caloulator” at Farthing 
“ Smoke 


Abatement, ” by H. Hamilton, 4s: ‘ The Eines Fish: 


ing,” done into verse, by Charles Mercier, 1s 
Vandalisms of Peace,” 1s. 


“The 
“New Methads of Ad: 


justing International Disputes of the Future,” by 
3ir Thomas Barclay, 38s. “ The Craft of the Caduceus. 
or Chasing’ the Aspirate,’’ 6s. ‘The Woman's z 


Manual,” se 
Kelly and F 


A AS building Industry, " by RÈ 
nen, 76. 16d. ** Airèratė in Peace 


ra. T 


\ 
=“ 1 


Aprit 28, 1922. 
? x E . x ; ; ` , 
` ASTRONOMICAL NOTES FO _R. and S. indicate whether the Sun is|R.A. Qh. 2m. 47s.; Dec. 16° 594. N.;\ 
: 7 \MAY, 1922. | rising or setting on the part of the Moon/On May 31, B.A. 9h. 4m. 12s.; Dec. 16° 
The time used in these notes is Greenwich where the terminator falls, l ` ke | 
Civil, the day being divided into two periods The Moon will be in Conjunction with ; ` , Mercury a 
of twelve hours, and the hour after midnight | —————__—_____________"»_ Jis. an. Evening Star throughout May, an 
being called 0. To convert this into British Ses i being at Greatest Elongation (23° East) on 
: AA klima, which ia. now used in od sie oar The Planet | the 23rd is likely to be visible to the naked eye 
: Great Britain for general purposes, one hour — Bs Tim will be in the latter half of the month. On the 12th 
» must be added. eS Ax pee, it will set in the North-West about half- 
‘i IR The Sun. pea past 9, which is nearly two hours after sun- 
ae h. m set. It moves from Aries and passes through 
eooo g At Greenwich Mean Noon. Neptavietecans 4 13. 1p ml % 31 N Taurus during the month, lying between 
-ii | ` | Aldebaran and the Pleiad the 8th. 
ù ©| Souths Saturn 7 jll53 , | 3 21 ,, à : r aaa 
. 5 a Hiii Jupiter ...... 8 |1 8 ,, 1 2 ,, oe a ee = spect cae Taurus, . 
oy 3 Declina- | Si {Mars -.../...., 13 |77 ,, | 6 18 and the two planets will be only a few 
y ` Greenwich. sie ti n ai ‘Uranus ...<.. 20 |535am.) 3 1 ,, {degrees apart in the latter oan of the 
=. À . Mercury...... 28 -|12 2 p.m.| 6 29 N. |month, Mercury being to the right of and 
Gee A ED Venus........ 28 10 39 ,, 6 30 ,, ja short distance below its brighter com- 
a E e boin Neptune...... 531 855 „| 4 19 ,, panion, in the neighbourhood of u and n 
A ean lft | na 
. 50 48) 23 ,,| 2 5414.2 The Planets Da | 
i 11 56 15. 10 12| 57. shies sal z A 
iO 4gltise 11:3 329651185844] 33399.8| The diagram below, showing the move-| „g| Right j Declina- | Souths at | Sets. 
| lise ara | 3494420 442" | 383225|ment of the Planets in their orbits| Â$ Ascension.| tion. |Greenwich.| p.m. 
_ 961156 46.1 |4 951/21 2 8,,| 413 5.3|during May, is similar to those given] —— 3 a 
31 11 57 22.7 | 4 3011/21 50 31 , | 43248.1]in previous months. The four inner orbits ss. og 
g | | | are drawn to scale, and to visualise the} 1 T 25 18 35N y 07.7 a ie 
ae The defect from 12 hours of the quantity others in due proportion it is to be} 6| 3 43.6 |21 23.0 „ {12 49.3... 8 53 
l in the second column is called the Equation 11| 4 2234 |23 43.8 „|1 83 ,, |928 
p of Time, and is the amount to be subtracted 16 | 4 56.6 |25 2.7,,| 1 22.7.,, |953 
from the time shown by 4 sundial to find 21| 5 24.7 |25 27.8 „|1311 „jiq 4 
i the corresponding time by a clock which 26 |} 5 45.8 |25 10.0 „|1 52.4 ,, (10 l-> 
£ is keeping local Mean Time: ől | 5 59.0 |24 20.3 „| 126.0 ,, |948 
- May 1...Sun rises (Greenwich)... 4h. 35m. eS E 
r sets D Thi 20m. i 
: ðl...Sun rises 7 Sh. 52m. | es 
i ie Bete 5 . 8h. 3m. As mentioned in the foregoing paragraph, 


Heliographio Position of 


? ae Position Centre of Diso, 

= Mnth,| Angle of 3 

Noon. oo" s Axis, Latitude, | Longitude. 

è é 

H 1 æ wi 4 ‘5S. 40 2 

j 6 |2319 „ | 4 34, | 333 57 

= ll | 22 10,, 3 1l,, 267 50 

-  16-|2051,„ | 2 28, 201 43 
Bl |1922, | 1 53,, 135 34 

| 286| 17 44, | 1 17 „ |- 69 25 

i 31. | 15 58 ,, | 0 41 ,, 3 15 


; The Moon. 

) First Quarter .. May 4 .. 12h. 55.8m. p.m. 
| Full Moon .... » 11.. 6h. 6.2m.a.m. 
- — Last Quarter .. „ 18.. 6h.16 9m. p.m. 
- New. Moon .... „ 26.. 6h. 4.0m.p.m. 
: The Moon will be in Perigee at 7 o'clock 
t in thé 'morning of May 8, and in Apogee 
: ab half-past 4 in the morning of May 20. 
© The distance between the centres of 
e Earth and Moon will be about 227,100 
i miles and 251,300 miles at these times 

respectively. - a 
_The Moon will have Maximum Declina- 
‘tion in May in the early morning of the 
Ist (18° 19° N.); about midnight of the 
_ 13th 118° 21'S.); and again about noon of 


the 28th (18° 25’ N.). | 
~ The Mean Longitude of the Moon’s 


Ascending Node will be 187° on May 6, and 


186° on May 25. 


Souths | Longitude 


Jj Bw 
/ - Sele eal at of Libration 
' ASS BS | Green- Terminator| (midnight). 
: “AZ| wich. | at Transit, | 
h. m. Sun 
1 Days. pm. | ° ° o 
e| £3] 3 40.0)30.6W. R. |5.5 E.6.7 N. 
1. |93] 8 9.9 [32.1 E. R. 11.2 B.|2.3 N. 
14.3 | 0 41.6 [84.7 W. 8. 4.7 W.5.3 S 
4 am. ! ; 
a | 19.3 | 414.1 |34.0W. S. 2.5 W.15.3 8. 
ag | 2*3 | 7 56.3 (28.8 E. S. [1.9 B.(0.2 8. 
29.3 | 11 46.9 — (5.3 B5.8N. 
T l Mm. 
311 4g] Pioi la4w. R. 23 E.5.0N 


*After midnight of May 11. 


Elements for Determining Positions on 
l the Sun. 
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remembered that the mean distances from 
the Sun of the outer planets are: 
Jupiter, 5.2; Saturn, 9.5; Uranus, 19.2; 
and Neptune, 30.2, the mean distance 
of the Earth being taken as unity. 

Jupiter and Saturn remain conspicuous 
objects of the Southern and Western sky 
during the evening, and set in the early 
morning. Both are retrograding slowly in 
Virgo, and form an approximately straight 
line with Spica and the principal stars of 
the constellation. Jupiter will be near to 
y Virginis, on the 15th and 16th. Saturn is 
separating from 7 Virginis, the rather faint 
star seen below it. Jupiter is becoming gradu- 
ally fainter, its magnitude changing from 
—2.0to—1.8 during May. The magnitude of 
Saturn changesfrom +0.9 to +1.1. The ring 


the angular measure of the minor axis of 
the outer ring being 2”.6 at the end of the 
month, which is the minimum for the year. 

Mars, which will be in Opposition on 
June 10, will be at a stationary point on 
May 8, and will then begin to move in the 


seen to the right of the planet, both being 
very low down in the sky. The computed 
stellar magnitude‘of Mars is —1.0 on 
May 1 and —1.9 on the 3lst, so that it 
should then be brighter than Jupiter, and 
comparison of the two objects will be 
interesting. The magnitude of Antares is 
4+1.2. Mars rises in the south-east before 
half-past nine at the end of the month, and 
itis to be remarked that at that date and 
time six of the planets will be simultane- 
ously above the horizon for about half an 
hour. Uranus, in the constellation Aqua- 
rius, does not rise until after midnight. 
Neptune, which was at a stationary point 
on April 24, is moving direct in the con- 


“ gtellation Cancer. Its position on May; liis 


system of. this planet is not now very open, | 


direction towards Antares, which is to be]. 
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Venus is an Evening Star in the consteila- 
tion Taurus, and will be seen north of the 
west. point for an hour or two after sunset. 
This planet is now slightly gibbous, the frac- 
tion of its diameter illuminated decreasing 


from 0.94 to 0.88 during May. The angular 


measure of its whole diameter increases 
from 10.7 to 11”.7, and its stellar magnitude 
changes from — 3.3 to — 3.4. 


| 


os Right | Declina- | Souths at | Sets. 
S o|Ascension., tion. | Greenwich.| p.m. 
AS | 
| 
h. m |? !° h. m. h. m. 
1 | 353.5 |20 38.5 N.| 1 18.8 pm.| 917 
6; 419.1 {22 0.7 „|1246 ,, 9 32 
11 |. 445.1 |23 7.7 „į 1309 ,, 9 46 
16 | 511.4 |23 58.3 „| 137.5 ,, | 959 
21! 5 38.0 |24 31.8 ,, | 144.3 ,, |1010 
l| 6 46 |24 47.6, 1151.2 ” | 1019 
31 | 631.2 |24 45.4 ,, | 158.1 | | 10 25 
Mars. Rises 
p.m. 
h. “me |° t. h.: m. h. m. 
1 | 17 38.0 (23 59.0 S. 3 4.9a.m.j| 11 14 
6 | 17 39.1 24 14.0 „ 246.4 „ |1056 
11 | 17 39.0 (24 29.5 „ | 2 26.6 ,, | 10 38 
16 | 17 37.5 |24 455,,'2 55 ,, | 1019 
21 | 17 34.6 |25 1.6,, | 1 42:9 ,, 9 58 
26 | 17 30.4 125 17.3 ,, | 119.0 „| 936 
31117 249 |2531.8,,'053.9.., | 912 
Jupiter Sets. 
i &. m. 
h. m. on d h. m. h. m. 
l | 12 42.1 2 50.1 S.|10 5.9p.m.| 3 58 
G6 | 12 40.4 | 2 40.1., | 9445 ,,| 338 
11 | 12 38.9 | 2 31.7 „ | 923.4 ,,) 318 
16 | 12 37.6 |2249, | 9 2.4 .„]|.257 
21 | 12 36.6 | 2 19.7, | 8418 „| 237 
26 | 12 35.9 | 2 16.3 „) 8 21.4 ,„,] 217 
31 | 12 35.4 | 214.7,,) 8 1.3 ,,! 157 
Saturn. Sets 
a. m. 
h m. |° ! h. m. h. m. 
1 | 12 10.3 | 1 42.4 N.| 9 34.2p.m.| 3 50 
6| 12 9.4 | 1 47.4 „|9137 ,, 3 29 
11 | 12 8.6 |1 51.4 „18532 , 1! 30 
16} 12 8.0 |1 54.5 ,, | 8 32.9 ,, 2 49 
21 | 12 7.5 | 1 56.6 „|8128 ,, 2 29 
26} 12 7.2 | 157.7 „|7528 ,, 2 9 
Sli 12 WWO P167.7 ,, 17329 1 49 
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Longitude of Central Meridian of Jupiter 
| at 8 o’clock p.m. 


Day I II. |Day) I. II. 
-0 (o) o o 
1} 337.8 47.2 || 17 | 344.6 | 291.9 
3 | 293.7 | 347.8 || 19) 300.4 | 232.4 
5 | 249.6 | 288.5 | 21) 256.1 | 172.9 
7 | 205.5 229.1 | 23 | 211.9 | 113.4 
=- 9 | 161.3 | + 169.7 || 25 | 167.6 53.9 
11 | 117.2 | 210.3 || 27; 123.3 | 354.3 
13 73.0 50.8 || 29 79.0 | 294.8 
15 28.8 3551.4 {| 31 54.7 | 235,2 


| B ! aee 


The columns refer respectively to the 
two systems of longitude used for Jupiter’s 
surface markings. System I. (period 9h. 
50m. 30s.) applies to the Equatorial region, 
System II. (period 9h. 55m, 40.6s.) to the 
Temperate Zones. The change of longitude 
in one hour is 36°58 and 36°.26 
in the two systems respectively. The 
changes in one day are 720° + 157°.90 and 
. 720% + 150°.24, `- 

., 3 Jupiter's Satellites. 


| l 
Saas || ‘ 
D s : Q ‘ 
Day and leet osas S| eg 
Time. Z |882| Time. | 3 | Ff 
Ciia Ji 
d. h. m.. abm] | 

2 2 45m! III'Oc. Dj 15. 10 47 e| IITr. E 
4 217m) Ilfr. 1/19 11 26 ej IIITr. I 
11 26 e IOo. D|20 019m) ITr. I 
2 18m) Be. RII 1 42m IIITr. E 
8 44 e £IiTr. Iii 9 26 e| IlOc. D 
10 55 e I'Tr E 21 0 35m} “I'Ec. R 

6 8 46 el IEc. R 8 58'e} Tr. 
11 41 e! IIOo. Di 2210 36 e! IITr. I 
8 827 el IITr. Bi 23 1 9m) IlTr. E 
12 1 12m! lOc. Di 271115 e| JiOc. D 
7 56 el IIITr. 1/28 8 36e] IiTr. I 
10 10 el Ill|Tr. E} 1047 e| Tr E 
10 31 el IjTr. 3/29 859e] IjEc. R 
13 0 43m! ltr. E! 30 1 0m! II|Tr. I 
7139 e) Oc. D 9 12 e IlliKce. D 
-10 41 e| Ee. R 11 26 ej IlIiEc. R 
14 2 2mi IIlOo. Di 31 8 Sel WOc. D 
15 814 à ILjTr. 1l 1 0 5lm| IIlEc. R 
m, Morning; e, Evening. Other abbrevia- 


tions have been explained in previous 
numbers. Eclipses take place on the Hast 
or following side, the reappearances of I. at 
a distance of about half the radius of the 
planet from the limb; for II. and III. the 
distance is approximately a radius, 


Saturn’s Satellites. 


Tethys.—Ec.R., 1d. 9h. 54m. p.m.; 17d. 
Oh. 25m. a.m.; 18d. 9h. 44m. p.m. 

Dione.—Ec.R., 7d. Ob. 38m. a.m.; 17d. 
llh. 26m. p.m.; 28d. 10h. 13m. p.m.; 

Rhea.—Tr.1., 20d. 9h. 33m. p.m.; 29d. 
10h. 21m. p.m. ; 

Tr.E., 2d. 11h. 35m. p.m.; lld. 11h. 52m. 
p.m.; 2ld. Oh. 4Cm. a.m. 

Oc.D., 5d. 2h. 19m. a.m. 

Rhea.—Alternate Eastern Elongations, 
1d. 6.5h. p.m. ; 10d. 7.3h. p.m.; 19d. 8.0h. 
p.m. ; 28d. 8.9h. p.m. | \ 

Titan—Eastern Elongation, 9d. 3.3h. 
p.m.; 25d. 1.6h. pm. , 

Iapetus.—Inferior Conjunction, 1d. 9.4h. 
p.m.; Western Elongation, 20d. 8.7h. p.m. 


Mean Time of Transit at Greenwich of 
Two Close Polar Stars. 


Bradley 1672 v.0.| Polaris L.C. 


D R.A. 12h. 14m. | R.A. lh. 32m. 
ay. Dec. 88° 8'. | Dec. 88°53’. 
Mag. 6.3 | Mag. 2.1. 
h.m. 8. h.m. s8. 

1 9 38 36.1 p.m.| 10.55 59.1 p.m. 
tl 8 5912.4 ,, | 1016 45.0 ,, 
a1 819 48.1 ,, , 9 37 32.5 ,, 
31 | 740 93.0 „ | 8 58 22.1 ,, 
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ean Time of Ocoultation of Fixed Stars by the Moon as seen at Greenwich 
aA Re A ee ‘ 


{ 
ji 
{ 


34 2 EIEE | at 

og = 'Disappear-| Moon’s |H ©% 9|| Reappear- Moon's (=o 

Ps Star. 8 ance, Limb, |.2™ ay ance. | Limb. E a 

as ao ' tA- EMI 

a | <q 4 <4 

ee re ee es een eel | ON] 

| h. in. o lolh m. lug 

2 | Washington 519 ..|6.7 Ll 39 p.m.| Dark [118 | 80| = — — |= 
2 |68 Geminorum....!5.2 {1143 ,, | Dark | 75 | 38 | >> = 1 
5 | B.A.C. 3529...... |7.0 J11 21 ,, | Dark | 63 |27 | = AA 2 = E 
6 |155 B. Leonis ....'6.5' 1 9am.! Dark |184 |145! 1 22am. Bright 1214 h15 
6 | B.D. + 3° 2475 ..!6.9 |10 12 p.m.| Dark |62 |40 | = tee ieee | 
7 |76 Leonis ........ 6.0 | 0 49a.m.| Dark | 87/50 | 1 42 a.m., Bright 513 |275 
7 | B.D. —1°2632 ..|6.8 |11 11 p.m.| Dark |102 | 80 | = a Sih 4 aa 
10 | Washington 90..../6.7 | 1 36a.m.} Dark {137 |112 | — — pbs | — 
11 | 6 Libre .......... 44) — — {—|}—| 8 36pm.) Bright |330; 3 
13 | 29 Ophiuchi ...... 6.4 | 1 5a.m.| Bright | 91 | 96 2 22am. Dark |280 1273 
-13 | Washington 1154..| 7.3 | — — — | — || 10 43p.m. Dark (285 {316 
14 | B.D. — 19° 5079 .. | 7.0 = — |—|]—] 11 22 °,, — Dark 275 |307 
16 | B.D. — 1795746 ..] 7.0 — — — | — | 2 28 am.' Dark (253 |269 
30 |30 B. Cancri ...... 6.1 ; 9. 3p.m.| Dark | 62 |22 | 9 44p.m. Bright 325 (286 
31 | 209 B. Cancri sine 6.5 1019 ,, | Dark |26 |347 || 1028 ,, Bright | 8 (349 
| | | 


The disappearance of 6 Libræ on Mayll happens a few minutes before the Moon rises at Greenwich 


Mean Time of Transit at Greenwich 
of Twenty-four Fixed Stars on the 


Nights of May 1 and May 31, 
1922. 
a = | 

| Time of Transit 

Star, | Mag. R.A;| Deo. = 

| May i. | & 

— Z 
‘ h. m. [°] 6 ‘bh. m. 8. B. 
Regulus ..; 1.3 |10 412 21 N.! 7 28 29.531. 
ALeonis..| 2.6 |10 15/20 14 N.! 7 39 55.0/57. 
B Urs.Maj.| 2.4 |10 57 56 48 N.! 8 21 16.7118. 
a Urs. Maj. 2.0 110 58/62 10 N.i 8 23 3.4) 5. 
ô Leonis..! 2.6 |11 9/20 57 N.| 8 34 3.6 6 
A Draconis; 4.1 |11 26/69 46 N.| 8 50 50.9 52, 
B Leonis.. 2.2 111 95115 ON. 9 9 5.2|7. 
B Virginis.| 3.8 |11 46, 2 12 N.! 9 10 38.0/40. 
y Corvi ..| 2.8 |12 11/17 7 S.| 9 35.43.8146. 
y Virginis.| 2.9 [12 37/1 18/10 134.3136: 
5 Virginis| 3.7 |12 51| 3 49 N.{LO 15 30.0152 
Spica ....| 1.2 |13 21/10 45 S.|10 44 50.0/52. 
n Boötis..| 2.8 |13 51/18 47 N.ILL 14 38.140. 
a Draconis] 3.6 {14 2/64 45 N.11 25 55.057. 
Arcturus,.| 0.2 114 12/19 35 N.|11 35 42.6 45. 
4 Boötis ..| 3.0 14 28/38 39 N.|11 52 29.9/52. 
a Libre ..| 2.9 114 46/15 43 8.)*0 10 4.9} 7. 
8 Urs.Min.| 2.2' |14 50174 29 N.|*0 14 26.2/28. 
B Bodtis..} 3.6 114 59/40 42 N./*0 22 29.2 52. 
B Libre ..| 2.7 115 1219 6 S./*0 36 15.318. 
a Odrone..| 2.3 |15 31/26 59 N.|*0 54 46.5/49. 
aSerpentis| 2.8 {15 40} 6 40N./*1 3 497.6 50. 
¢Urs. Min.| 4.3 |15 46178 2N.)*1 10 11.2/13 
B'Scorpii..| 2.9 |16 019 36 8.|*1 24 13.0/16. 

t 


* After midnight of May 1. 


The complete interval between the times 
in the last two.columns is about Lh. 57m. Sis. 
decreasing. 

Local mean time of transit at a place 
other than Greenwich = Greenwich time 
of transit at Greenwich — 9.83 sec. x longi- 
tude in hours (and fractions of an hour) if 
west of Greenwich; -+- if east. 


Algol—Mira Ceti. 

Since Algol is now at Lower Culmination 
about midnight, there is little opportunity 
for observing the variation of its light. 
Mira Ceti is predicted to be af maximum 
during May, but this star is unobservable, 
since it is on the meridian shortly before 
noon at the beginning of the month. 


Shooting Stars. 

Meteors of the stream associated with 
Halley’s Comet, known as the y Aquarids, 
may be seen from May 2—7, the position of 
the radiant point on the first of these nights 
being given by (332° — 3°) and on the last 
by (338° — 2°). In Mr. Denning’s list the 
4th is marked as the night of a special 


= O O U D O PIDNDWOARDOWNUDNYOOOMWW 
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shower and the 3rd, 5th and 6th as nights 
when good displays are probable, 
The ¢ Herculis (246° + 29°) may afford a 
good display on the 24th and on the 
nights before and after, and the n Pegasids 
(350° + 25°) on the last two days of the 
month. _ A 
7? 6 0 Mm 


ERRORS IN MICROMETER 
MEASUREMENTS. 

By Rarrn E. PÐrLURY. , 
According to an abstract of a paper pre- 
sented at the recent joint meeting of the 
American Association for the Advance- 
ment of Science and the Royal Astronomi- 
cal Society of Canada, a serious error has 
been finally traced to capillary action of 
oil between the nut and screw in certain 
micrometers—an action which requires a 
minute or more to bring about equilibrium 
in the course of routine measurements of 
a spectrum line in several adjacent strips 
of spectrum. In the case of the Toepfer 
500 mm. measuring machine employed at 
Ottawa during the past dozen years, a 
difference of 0.006 mm. has been found . 
between sets of measures of a spectrum line 
seconds and 150 ‘seconds after the 
spectrum line was brought beneath the 
spider thread from a distance of 2 mm. 
(four turns of the thread), to right or left. 
The rate of settling to equilibrium was 
moré rapid when the screw had been turned 
out of the nut than into the nut against 
the pull of the weight. The settling is 
away from the weight, and may conse 
quently be due to slow return of the oil 
between thread and nut. This curious effect 
satisfactorily explains the difference ob- 
tained from “left” and “right ° measures 
of the same lines. The mean is not neces- 
sarily the true value, since the rate of 
return to equilibrium is different follow- 
ing turnings into or out of the nut. 
Differences in the measurements of the 
same lines by different observers may be 
due to this cause. Conclusions which have 
been drawn from such purely differential 
measurements as those produced by the 
solar rotation, may be profoundly modified 
when this error is taken into account. The 
error may be eliminated by beginning the 
measurements after equilibrium has been 
reached, or by using no oil, or by using 3 ` 
lubricant which reaches equilibrium, verr 
rapidly or very slowly. In any case the 
order of the measurements of spectrum 
lines in adjacent strips of spectrum should 
be so arranged and repeated that mean 
values will be freed from this error where 
it is fund tobe present. 
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| MESSRS. KERNER- GREENWOOD 
‘AND CO.’5 NEW CEMENT-TEST- 


ING MACHINE, | P 
.:The demonstrations of the efficacy of 


this ingenious and novel ‘apparatus for’ 
. ‘testing , 
' attracted much attention at the Building 
_. Exhibition at Olympia, and readers who | °C 
: ‘had no opportunity of being present will breathers. 
‘do well to note the results. . 


waterproofed: -cement ` have 


= The'apparatus will test the- resistance. 
-` of waterproofed cement mixtures to per- 


meation by water under pressures up to 


300: lbs per square inch. The pressure is |` 


_ directly applied by: means af a hydraulic 


~ screw pump. With the high pressures 


` Fegisteted în thé new apparatus, the. 


. absorption of `a single drop of water 


would at once be indicated ‘on the pres- 
by a decrease of many 
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This. seemed to suggest that we are all, 


normally, body breathers. But a fresh 
school has arisen which argues that the 


| opening chest fulfils a function in the,cir- 


culation second only to that of the heart 
itself. Each time the chest ‘opens, the 


blood in the veins is sucked. back towards: 


the heart. It is pointed out that during 


| activity all healthy persons become chest 
Unhealthy people seldom. use], 


their chests much at any time. Thus—it 
‚is contended—their circulations are weak 
and their blood under-oxygenated. ` They 
grow stout. | i a 

The controversy has importance especi- 
ally in regard to the games played by 


girls, ‘There are arguments on both sides, 


‘and ‘so far certainty has not been reached. 
$ my ý = 
_ FAILURE OF METALS, | 

Pointing out the analogy between the 


enables waterproofed or non-waterproofed | crystals in ‘metals and the cells in the 
cement discs to be tested to destruction. | living body, Dr. Limmer discusses in the 


t AGIA A 


cement (2 and 1'and 5 per cent. of Pudlo 
. brand powder) § in. thick fail by érac- 
“ture at an average pressure. of 110 lbs. 


tọ the square inch, applied over a circular 
area 3 in.‘in diameter. Even when this. 
occurs there is no evidence of the pene- 
tration of moisture into the substance of 
the waterproofed cement.. 

. 1a 1c SR 
THE RIGHT WAY TO BREATHE. - 

A great controversy’ says the medical 
correspondent of the Times, is going on at 
Present about the right way to breathe.. 

octors who have made careful studies of 

e subject are taking opposite sides. Ath- 


letes of both sexes also are vigorous par- 


tisans. | 
The point in dispute is this: Should 


; breathing be carried on chiefly by the 


ane 9r chiefly by the diaphragm—i.e., 
a Sele which separates chest and body 
N 2 The old teaching was that men 
Were è y breathers,” while women 
a aha ‘chest breathers.” Then it was 
bre Ae that women were not. chest 
y thers, but only breathed in that way 

cause tl = 


othe anner of dressing—breathe in any 
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1ey: could not—on account of. 


| It is found that discs: of waterproofed Aluminium the failures of metals; amongst 
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is liable to attack tin whenever the tem-, g 


perature falls below 18° ©..,Where one 


part is attacked, the only way to save the 
‘whole from infection is to eradicate the 


diseased portion. Aluminium is liable to 
a disease very similar to ‘tin plague.” 
THE ACTION OF LIGHT ON A 
-~ , PHOTOGRAPHIO FILM.* ` 


| It is a well-known fact that there is a 


remarkable similarity between the -photo- 
silver! halides. 
tricity, 
photographic film as due to some sort of 


photo-electric action. | 
Now it has been shown that when plane- 


‘polarised light. is incident upon a photo- 


electrically sensitive sufface, more elec- 


‘trons are emitted when the eléctric vibra- 
tion in the incident light is normal to the >. 
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a y ‘Punto’ BRAND Dowpr: a 


ove se g` 


MESSRS. KERNER-GREENWOOD AND CO;’S NEW CEMENT-TESTING MACHINE. 
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which he includes corrosion. Referring to 
the action of water on zinc, he remarks 
how, in 1907, it was shown that water 
from certain wells and springs was capable: 
of dissolving zinc in alloys. He then goes 
n to note the accelerating influence of 
atmospheric moisture in the rusting of 
iron, ‘and the not altogether successful 
attempts to combat same by various 
methods. ae n a 
‘Further, he observes how, in the case of 
galvanised-iron pipes, where the two 
metals make contact in thè presence , of 
water,.a galvanic couple is formed. ` For 
instance, pieces of an alloy, rich in zinc, 
had lain from six to eight-mcenths im sea- 
water, and were so far disintegrated as to 
crumble between the fingers. 
Tin, lead, and aluminium, says the 
‘author, are liable to failures difficult, to 
‘account for, and quite different from cor- 
rosion. White, metallic tin sometimes has 
a tendency to ‘turn into a very fine grey 
‘powder, which phenomenon has been 
called ‘‘tin plague.’ => 
Professor Cohen believed this to be due 
to molecular change, and he was actually 
able to infect with it articles of bronze 
which had previously been quite sound. 


Further, he also found that this disease 
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surfaco than when it is parallel to it. 


Consequently, a very narrow line if photo- 


graphed through a.Nicol’s prism, should — E 
‘appear sharper when the direction of the ` 
‘électric vibration is parallel to the line 


than when. at right angles to it. This was 


tried experimentally and found to be the 


case. ` | cee 
The source of light consisted. of a very 


carefully ruled set of rectangular‘lines on 


a plain white background.’ Between this 
source and the camera lens was. a high- 
grade Nicol’s prism. The lens was a good 
anastigmatic lens, and fine-grained,. con- 
trast photographic plates were mused. 
Several photographs were taken with the 
Nicol so oriented as to make the electric 
vibration parallel to the vertical lines and 
several with it parallel to the horizontal 
lines. In every case the lines parallel to 
the electric vector were the sharper. The 
direct image on “he ground-glass’ of the 
camera was also examined with a magnify- 
ing glass, but no difference could be 
observed between the two sets of lines. 
These experiments seem to indicate the 
possibility of explaining the effect on the 
* Quoted by the ‘‘ British Journal of Photography '’ 
ine le in the “ Journal of the American Physical 


electric and. photographic. properties of the | `` 
This has suggested to. 
several wniters (cf. Allen’s ‘‘ Photo-elec- 

» Chap. XIV.) the possibility of . « 
explaining the action of* light on the -' 


~ 
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assumption of some photo-electric -action. 
The experiments are being continued in a 
slightly different manner with the object 
of finding some more direct evidence of the 
effect. ~ ' Jay W. Wooprow. 

Iowa State College, Ames, Iowa. 

—_——_>-2ee-___— 
CHUCK FOR FLAT DRILLS. 

The holding of flat drills, says “ Rail- 
way and Locomotive Engineering,” is 
usually a very troublesome thing, because 
special preparations are not made for it, 
and the ordinary chuck is quite unsuit- 
able for the purpose, and though the use 
of the flat drill is now uncommon, it is 
still sometimes a necessity. 

_The chuck shown herewith has been de- 
signed to meet this emergency work and 
will serve to hold drills of quite a wide 
range of diameters. 

The shank of the body of the chuck is 
turned to a No. 4 standard Morse taper 
to fit in the spindle of the drill press. The 
body below the shank is turned to a dia- 
meter of 18 in., below which it is cut with 


a thread of 10 to the inch on a diameter 


of 1ł in. This is so that the nut A can 
be slipped down over the shank and en- 
gage the threads. Below the threads there 
is a tapered section having an axial length 
of 7-32 in., and increasing to a diameter of 
2 in. This diameter holds for 15-16 in., 


and below this there is a tapered thread 
3 in. long cut on a taper of 4 in. to the 
inch and with 12 threads to the inch. The 
lower portion is slotted for a distance of 
3 9-32 in. The upper portion of the slot 
is 9-16 in. wide, is semi-circular at the 
upper end, and has a shoulder B at the 
lower end of the wide section. 

The nut A that screws on to the 
threaded portion D of the body is of the 
‘section shown, and it will be noticed that 
it has a tapered section below the thread 
that lies at an angle of 28 deg. with the 
axial line. l 

The jaws C, of which there are two, fit 
into tlie enlarged portion of the slot in the 
body, and rest upon the shoulder B. They 
are put in with the tapered portion to the 
outside, as shown in the leit-hand assembly 
drawing, where it will be seen that if 
the nut A is run down, so that its tapered 
portion has a bearing against the tapered 
portion of the jaws C, the latter will be 
forced inward, and will grip the edge of 
the drill that has been put in the slot in 
the body between them. 

In order to hold the drill at right angles 


to the gripping action af the jaws C, the} unity. 
nut E is used. This is cut with a taper! ship between rainfall in successive months, 


+ 


"ime 


' | I£ the fuel oil is pre-heated to a tempera- 
| to atomise the oil, and the. oil breaks up 


_ fis, 


As a preliminary to an investigation into 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 2979. 


~ 


- APRIL 28, 1922. 


thread to fit that at the bottom of the body, 
and as it is screwed home pinches the body 
in against the sides of the drill. 

Both nuts A and E are knurled so that 
the preliminary tightening can be done by 
hand. And both are further provided with 
holes F, 4 in. in diameter, in which a bar 
can be inserted to effect the final tighten- 
ing. ; 

————>-»2 se 
THE CARE OF OIL BURNERS. 


The amount of steam supplied to 
oil burners is a point that is quite fre- 
quently not given the attention it should 
have, as the average fireman will open the 
valve on the line supplying the steam to 
the burner as wide as he can get it, re- 
cardless of the amount of oil he is supply- 
ing to the burner. This is very wasteful, as 
the valve on the steam line to the burner 
should be opened only wide énough to sup- 
ply enough steam to atomise the oil being 
fed through: the burner. Each time the 
supply of oil to the burner is changed, the 


give just enough steam to.the burner to 
thoroughly break up the oil into a gas that 
should burn with a yellow flame. 

Quite frequently the air supply to the 
furnace is cut down too low for good 
combustion to take place, and the steam 
valve on the burner is opened wide so as 
to make an air siphon of the burner. This 


lis both inefficient and wasteful, as the ex- 


cess steam has a tendency to cool the fur- 
nace as well as ta make extra vapour to 
superheat to the temperature of the up- 
take gases. ` 3 

_ The pre-heating of fuel oil is a point 
tkat is quite frequently neglected, and 
quite often we see oil ‘being fed to the 
boiler at a temperature of 120 to 130 deg F. 


ture of 200 deg. F., it requires less steam 


much easier. In this way good combus- 
tion is obtained at: fairly high rates of 
vaporisation through each burner. That 
is, a burner that will only handle 
250 Ib. of oil:per, hour at 1350 deg. F. 
will vaporise 400 ‘b.. of oil per hour 
when the oil is pre-heated to 200 deg. F. 
or more.—‘‘ Railway and Locomotive Engi- 
neering.” | l 
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SCIENTIFIC SOCIETIES. 


ROYAL METEOROLOGICAL 
SOCIETY. 


The usual monthly meeting of this 
society was held on Wednesday, the 19th 
inst., at 49, Cromwell Road, South Ken- 


in the chair. l 
The following papers were read :— 
1. “ The Relationship Between Rain- 
fall and Temperature as Shown by the 
Correlation Coefficient,” by W. T. Russell. 


the relative influence of weather factors in 
the causation of disease, it seemed neces- 
sary to determine the relationship between 
the meteorological phenomena themselves. 
For this purpose two of the factors—rain- 
fall and temperature—were analysed by 
the method of the correlation coefficient. 
The ` principal points revealed by the 
analysis are: (a) That the temperature of 
any two successive months over a series of 
years is correlated to the extent of ap- 
proximately + 03. As the mean monthly 
temperatures for the twelve calendar 
months follow very closely a sine curve, 
the coefficient of correlation should be 
(b) There is no definite relation- 


steam supply should be changed so as to 


wich records. 


sington, Dr. C. Chree, F.R.S. (President), | 


but rainfall in alternate months shows 
some fairly high correlation coefficients. 
For example, the coefficient found be- 
tween the rainfall.of June and that of 
August in London is as high as + 0°55. _ 
(c) There is a well-marked negative cor- 
relation, which is as high as 05, 
between. rainfall and temperature in the 
same month in summer—evidence of the 
effect of solar radiation. On the other 
hand, positive coefficients are found for 
the winter months: the change must be 
attributed to the beneficial influence of 
ihe ocean in maintaining a temperature 
greatly in excess of what is due-to mere 
latitude and season. 

2. ‘‘The Correlation of Weekly Rain- 
fall,” by R., A. Fisher, M.A., and Wini- 
fred A. Mackenzie, B.Sc. . Forty years’ 
rainfall data, divided into weekly periods, 
supply about 2,000 values. This quantity 
is sufficient, with proper treatment, to 
yield information of some accuracy in 
respect of rainfall correlation. The exist- 
ing data for York, Aberdeen, and Rothan- 
sted have been examined with a view to- 
established adequate methods and explor- 
ing the main features of weather localisa- 
tion. The mean correlation, measured on 
the ¢-scale, fall off with increasing dis- 
stance in a regular manner. It is not im- 


probable that simple laws may connect 


these quantities over considerable areas, 
which will afford sufficiently exact know- 
ledge of the accuracy of meteorological 
estimates, based on a limited number of 
stations. A well-marked annual periodi- 
city in the rainfall correlations rises rela- 
tively slowly in the autumn, and for our. 


longest distance (375 miles) the autumn 


values remain for about three months 


‘close to the mean value for the year. 


3. “The Lunar Atmospheric Tide at 
Aberdeen, 1869-1919,’’ by Professor S. 
Chapman, F.R.S., and Miss E. Falshav, 
M.Sc. The lunar atmospheric tide at a 
second British station, Aberdeen, has 
been determined by similar methods to 
those ‘formerly employed for the Green- 
The series of observations | 
available was somewhat shorter than that 
for Greenwich—54 years as against 64 
years—and as Aberdeen is more disturbed, 
the probable error of the result is rather 
greater for Aberdeen. The phases of the 
tide at the two stations agree as well as 
can be expected, while the Aberdeen 
amplitude appears to be slightly greater 
than the Greenwich amplitude. ‘The 
actual figures for the two stations: are in’ 
mb. of mercury, Aberdeen, 0°0188 sin.(2t + 
104°); Greenwich, 0°0121 sin.(2 + 114°). 


NORTH MIDDLESEX WIRELESS 
CLUB, 


The eighty-ninth meeting’ of the Olub 
was held at headquarters on Wednesday, 
April 19. There was a good attendance, 
and, after the minutes had been read, the 
Chairman, Mr. G. Evans, called on Mr. 
R. Maxwell Savage, B.A., to lecture on 
“ Electro-Chemistry.”’ 

Mr. R. Maxwell Savage commenced by 
relating how the early philosophers specu- 
lated on the constitution, of matter, but 
beyond arguing about the ‘subject, they 
made little progress. Later, Volta made 
some discoveries, and he and others ex- 
perimented by passing currents through 
liquids, and noted some ‘surprising 
results. Mr. Savage then described some 
of these effects, and illustrated them by 
some experiments. He described the 
latest theories on the composition of 
matter and the nature of the atom, ex- 
plaining how the atom was composed of 
a nucleus surrounded by electrons. He 
told (his,-audience>that these electrons 
were, in fact;particles of electhcity, and 


N 


iin vag ieee Ce 


an FE Ua CT CM 


ee LY OES fey F.a 


EOT Mer ate BP 


APRIL 28, 1022. 


-~ 


ENGLISH MECHANIC AND WORLD OF SCIENCE: 


No. 2979. 169 


Fa a a e a e E EE S E ET 
en LT E 


explained how, when’ some compounds 
were dissolved in certain liquids they were 
broken up into two or more parts, and. 
how the passing of a current caused’ the 
split components to behave in accordance 
with certain laws, and made possible the 
process of electro-plating. oS 

The lecturer performed a numbet of 
experiments to illustrate his remarks, 
showing how dillerent an element was 
from the ions to which it gave rise. A 

silver coin, immersed in a solution of 
elementary sulphur, was unattacked, 
whereas sulphur jg the ionic state at once 
caused brown stairs to appear. 

Several members had questions to aşk, 
which Mr. Savage answered, and a discus- 
sion ensued, largely centring round atoms 
and their nature. The lecturer explained 
how scientists calculated the mass of the 
atom, and dealt briefly with what is known 
as- Mendeleeft’s Periodic Table. . 

A vote of thanks was moved from the 

chair, and seconded by Mr. Symons, and 
was carried with enthusiasm. l 


-_ e 60 0e 


SCIENTIFIC NEWS. 
Continuous earthquake shocks during 
last week are reported from the eastern 
part of the Island of St. Michael (Azores), 
the inhabitants of the affected districts 
being obliged to abandon their houses on 

Thursday night. | 
It is announced that a discovery has 
been made in the research laboratories df 


: . the British Dyestuffs Corporation at Black- 


ley, by which certain materials may be 
dyed ìn mote than one colour at the same 
immersion. 

‘Messrs. John Davis and Son (Derby), 
Ltd., have issued a ‘new leaflet dealing 


_ with their well-known theodolites, levels, 


staves, cdlinometers, aneroid barometers, 
surveyors’ lamps, etc., which is fully illus- 
trated and gives much information likely 


“to be of service to all interested. 


Birmingham is to be the venue in June 
of a large Foundry Trades Exhibition, the 
first exhibition of. its kind to be held in 
Europe. Organised by the Birmingham 
Chamber of Commerce and the Institution 


Of British Foundrymen, it will be opened 


from June 15 to 24. 


A very old and much-valued subscriber 
to and contributor to ‘‘ Ours,” Lieutenant- 
Colonel John Glas Sandeman, M.V.O., 
Whin Hurst, Hayling Island, Hants, late 
sub-officer and senior member of H.M. 
Bodyguard the Hon, Corps of Gentlemen- 
at-Arms, who served throughout the Cri- 
mean War with the 1st Royal Dragoons, a 
member of the Royal St. George’s Yacht 
Club, Kingstown, ‘has died, leaving 


£68,304. 


A report on experiments in. connection 
with finger and toe disease in swedes and 
turnips and leaf curl in potatoes has been 
issued by the Department of Agriculture 
of the University College of North Wales, 
Bangor. It will be sent free of charge to 
all of “ours’’ interested on request. 


Like other scientific institutions, ‘the 
Jardin deg Plantes has lately encountered 
hard times. The Government grant remains 
at the pre-war figure of 550,000 francs a 
year, fully 40,000 francs of which is ex- 
pended on’laboratory work; yet a single 
elephant costs 10,000 francs a year to keep, 
a girafie 4,000 francs, and the cost of main- 
taining the other animals has increased 
proportionately. `~ 


The Institute of Physics, of which Sirf 
J. J. Thomson, O.M., is now president, is 
arranging for the delivery of a course of 
public lectures with a view to indieating 
the growing importance and place which 
physics now holds in industry and manu- 
facture. The first of these lectures will 
be delivered by Professor A. Barr, of Glas- 
gow, on Wednesday, April 26, at 8 p.m. in 
the Hall of the Institution of Civil Engi- 
neers. The Right Hon. H. A. L. Fisher, 
Minister for Education, has accepted the 
invitation of the Institute to preside on 
this occasion. 


Messrs. T. Cooke and Sons, Ltd., of 
Buckingham Works, York, have sent us 
copies of their publications Nos. 526 and 
533, published last autumn, together with 
errata sheet issued to bring same up to 
date. In view of the amount of technical 
information given on the first 50 pages or 
so of the catalogue (written mostly from 
a new standpoint—that of the maker), 
readers interested will do well to obtain 
copies. 


The Ramsay Memorial Trustees will, at 
the end of June, consider. applications for 
two_ Ramsay Memorial Fellowships for 
Chemical Research. One of the Fellow- 
ships will be limited to candidates educated 
in Glasgow. The value of the Fellowships 
will be £250 per annum, to which may be 
added a grant for expenses not exceeding 
£50 per annum. Full particulars as to 
the conditions of the award are obtain- 
able from Dr. Walter W. Seton, secretary 
Ramsay Memorial Fellowships Trust, 
University College, London, W.C.1. -~ 


On p. 94 of our issue of March.17 last we 
published a cutting, sent to us by an Ameri- 
can correspondent, from the Optician and 
Scientific Instrument Maker on “ Plane- 
tary Motions and Einstein Theories,” 
acknowledging our indebtedness to our 
correspondent and that journal. We are 
now informed by the Scientific American 
Company, of New York, that the article 
appeared in their Scientific American 
Monthly of June, 1921. We have assured 
the Scientific American Company that we 
were ignorant of the fact, and expressed 
our regret that we should have unknow- 
ingly published the article. i 


The first list of Imperial Fellows which 
the Council of the Zoological Society ‘de- 
cided some time ago to call into existence 
has now been drawn up, and as soon as 
their wishes have been ascertained in the 
matter their names will be submitted to a 
general meeting for approval. It has long 
been the society’s desire to signify in some 
special manner their appreciation of out- 
standing donors to the collection of dis- 
tinguished position, such as Indian 
Rajahs, and for this purpose a limited 
class of Imperial Fellows, nat to exceed 
twelve in number, was instituted. The 
Fellows so to be elected, who will also 
be drawn from the Colonies and Pro- 
tecborates of the British Empire, must be 
zealous patrons of zoology. It may be 
expected that among the first twelve the 
name of the Jam Sahib of Nawanagar will 
be included, his Highness , having during 
the past year made the very valuable pre- 
sent to the society of four lions. 


The Federation of Master Printers 
announced last Saturday that on the pre 
vious day, at a conference between a group 
of important Trade Unions and represen- 
tatives of the Federation of Master 
Printers of the United Kingdom and the 
Newspaper Society (which represents the 
provincial newspaper employers), certain 
modifications were made in the original 
proposals for wage reductions, for men 
and women, and the representatives of the 


unions undertook to recommend the 
acceptance of these to their members. 
Ballots will be taken immediately. The 
conference, added the statement, was of 
a very friendly character, and if this 
arrangement is accepted by the members 
of the unions, wages will be stabilised up 
to December 31, 1923. 


The supply of light without heat is 
said to have been solved by the Princeton 
Professor, Dr. Newton Harvey, while 
studying the luminous’ properties of 
animal life, such as the firefly and glow- 
worm. This glow is produced by the 
oxidation of luciferin, he explained, form- 
ing oxyluciferin in the presence of another 
substance called luciferase. Luciferin, 


which was isolated by Dr. Harvey, is a 


protein obtained from a microscopic crus- 
tacean that is abundant in the ocean near 
Japan. To give the discovery a commer- 
cial value it will be necess to find a 
means of making the light more powerful 
than Dr. Harvey has obtained. The light- 
producing substance (says Reuter) is dis- 
solved in water and contained in a flask. 
It looks in a dark room like water burning 
with a blue flame. One can read by the 
hight in an otherwise dark room. The 
substance does not differ from that which: 
lights up the glowworm and the firefly, 
from that which causes decaying wood and 
leaves to glow, and which covers with 
phosphorescence meat kept for a long time 
in a refrigerator. 


The Committee lately appointed under 
the chairmanship of Sir Lionel Earle to 


carry out a scheme of bird sanctuaries in — 


the Royal parks of London have naw made 
& beginning by setting aside two spaces of 
ground for this purpose. One is situated 
opposite to the powder magazine in Hyde 
Park, and the other stands on the eastern 
side of the Long Water in Kensington 
Gardens. The public will nat be deprived 
of any space which is now available for 
recreation, as there hag never been 
general access to these spots. The expen- 
diture involved will be inconsiderable, the 


main thing in the case of bird sanctuaries — 


being to leave Nature alone as far as 
possible. An appeal has been made by the 
Committee for trees and bushes of the 
sort required, and a list is given of these. 
The other members of the committee are 
Lord Buxton, Mr. Pretyman, M.P., Mr. 
Harold Russell, and a representative of 
the Royal Society for the Protection of 
Birds in the person of Mr. J. Rudge 
Harding. 


An invention, the work of two West 
London scientific engineers, which is de- 
signed to make detection of fire damp 
certain, is at present undergoing tests at 
the Home Office. The only method in use 
to-day for the detection of explosive gases 
in coal mines is the improved Davy lamp. 
This gives warning only when the amount 
of methane has reached a dangerous stage, 


although smaller percentages may be de- - 


tected by a skilled observer manipulating 
the flame. Electric hand lamps are in use 


in the mines of England and Wales, but | 


as it is impossible to detect fire damp by 
this means the flame lamp has to be 
carried as well. 
prises a small attachment for use with 
the present electric hand lamp which 
enables the user to note the actual amount 
of firedamp, which can be easily read from 
a scale. In the development of the inven- 
tion there is a tell-tale device which gives 
an automatic alarm either by flashing a 
signal light or operating a bell or hooter 
as soon as the firedamp reaches a 
dangerous point. It is hoped that one 
result of. the invention will be to make an 
explosion (in ay coal mine almost an 
impossibility. 


The new invention com- | 
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. An illustration of the value of aero- 
planes in helping to combat destructive 
plagues of insects is given in reports of a 
series of experiments made under the 
direction of Mr. H. A. Goddard, State 
Entomologist of Ohio, U.S.A. A grove of 
_ catalpa trees (the species with which 
Palace-yard is planted) at Troy, Ohio, six 
acres in extent, was threatened with de- 
foliation by caterpillars. An expert was 
sent up in an aeroplane with 200 Ib. of 
arsenate of lead. This, as the ’plane flew 
low over the grove, was “ dusted ” down 
in the form of a powder by means of 
special mechanism. Within three days of 


this ‘‘ dusting,” accomplished from the air 


in 54 sec., it was found that 99 per cent. 
of the destructive caterpillars were dead, 
millions of them lying strewn about on 


the ground, and the remainder hanging 
lifeless from trunks and branches. So 


successful was this experiment that a fur- 


ther use of aeroplanes, with perfected ap- 


paratus for spraying “ poison clouds,” is 
to be made in protecting large forest trees 


from insect pests. In France, where special 
attention has also been paid to this pro- 
_ blem, itis proposed to use scout-type aero- 


planes for locati 
and then for sca 
their destruction. 


grasshopper swarms, 


With a view to securing additional infor- 


mation concerning the chemistry and phy- 
sics of glass, a committee of the American 
Ceramic Society has made arrangements 
for providing investigators with samples 


of desired composition and form. These 


will be supplied without charge, the only 
conditions ‘being that the recipients 
shall proceed with investigations and 
furnish the results for publication. The 
following are the members of the Com- 
mittee, to any one of whom the applica- 
tion for samples may be made: E. €: Sul- 
livan, Corning Glass Works, Corning, 
New York; E. W. Washburn, University 
of Illinois, Urbana, Illinois, and R. B. 
Sosman, Geophysical Laboratory, Wash- 
ington, D.C. 


Professor Elliot Smith, M.D., D.Litt., 
F.R.C.P. London, F.R.S., who accupies 
the Chair of Anatomy in University Col- 
lege, London, has been selected to deliver 
the Morrison 
the Royal College of Physicians in the 
College Hall, Queen Street, Edinburgh, at 
the beginning of May. The subject of the 
lectures is ‘‘ The Evolution of the Human, 
Intellect.’’ Professor Elliot Smith during 
the war was associated with Dr. W. H. R. 
Rivers, F.R.S., and Mr. T. H. Pear in 
their psychological work in the. military 
Tospitals, and he was one of the founders 
of shell-shack treatment. When Professor 
of Anatomy in the Government School of 
Medicine in Cairo, he made a special 
study of ancient Egyptian surgery and 

__azitimmification, and unrolled hundreds of 
mummies, including those of some of the 
Ramses Pharaohs. He also dissected a 
number of the pre-historic bodies of an- 
cient Egyptians which had been naturally 
preserved in the hot dry sands of Nubia, 
and his work in this connection led to the 
interesting discovery that the contents of 
stomachs included husks of barley and 
millet, and the fragments of fish and mam- 
malian bones. The great antiquity of the 
agricultural mode of life in the Nile Val- 
lev was thus established. In his works, 
fs The Ancient Egyptians,” “The Evolu-. 
tion of the Dragon,” etc., he has applied 
‘the scientific and historical method in 
dealing with racial, archeological, and 
‘anthropological problems, and with Dr 
W. H. R. Rivers, Cambridge. he hag 

founded a new school of anthropological 
research, © Ta 
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ring poisoned bait for 


s in connection with. 


to East approximately. 
cisel 
no 

tract may be called the shadow path, and 
I would remind Mr.. B)lison 
p. 159), and perhaps others, that the limit- 
Sing parallels for occultations given in the 
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‘THE ZODIACAL LIGHT—THE BARLOW 
LENS—OCCULTATION (?) OF ALDE- 
BARAN AND OF VENUS—ASTRONO- 
MICAL UNIT—STELLAR MAGNITUDE 

-AT 


—MICROMETER—CONFERENCE 
ROME—CENTENARY OF THE R.A.S. 


'[162.}—The Zodiacal Light (189, p. 151). 


—As Mr. Ellison said last week (p. 161) in 
answer to this question, there must be some 
misunderstanding, because this appearance is 
only to be seen in a perfectly dark sky; but 
as to the querist’s hypothesis, is his meaning 
that the sky, or, at any rate, a large area of 
it above the western horizon, is slightly illu- 
minated by the Sun that has set, except for 
certain patches that are in the shadow of 
clouds, and that there is left a bright or com- 
paratively bright region of a particular shape 
that we call the Zodiacal pipat ? Clearly this 

e background of 
cause this is the back- 
ground. Again, it-may be asked why the 
obscuring clouds should be in such a position 
that they leave the bright portion of the sky 


cannot become brighter as 
the sky darkens, 


always the same. : 


A reason, to my mind, showing that the 
Zodiacal Light is an actual entity, and not 
an illusion or a contrast effect, .is that 
we see it but faintly, in more 


though 
southern latitudes its appearance is mudh 
more magnificent. A passage in 


three-quarters of an hour after 


visible, extendi 
Aldebaran and the Pleiades. . .. T 
10 o’clock in this 
Zodiacal Light usu 


y becomes very faint, 


and at midnight I could see only a trace of 


it remaining.’ 


This experience is almest the opposite of 
that implied in the query, for the light be- 
came brighter as night came on. But it leads 


to a suggestion, though perhaps a vague one, 
that there may be 
ness. 


Zodiac that have been observed and recorded 
by Prof. Arthur Searle and other Harvard 
observers; ‘* They are usually assumed to be 


due to the presence of what is properly to be 


called Zodiacal Light; but in some cases they 
may be more correctly regarded as permanent 
features of the sky, like the Milky Way.” 
This quotation is from ‘‘ Harvard Annals,” 


Vol. XXXIIL., No. 3, where contour lines are 


given showing the regions df the sky where 
these bands have been observed. It is not to 
be taken, however, that this is the whole ex- 
planation of the Zodiacal ne | 
Barlow Lens (172, p. 150).—There were 
several paragraphs on this optical appliance 
in the issue of this, journal for January 24, 
1913 (pp. 570 and 579), but they add scarcely 
anything to Dr. Blacklock’s adequate reply to 
the query in last week’s number (p. 160). An 
objection raised to the use of the Barlow was 
that it absorbed much of the available light, 
but a ds epee of this kind has been found 
very suitable as part of a photoheliograph, or 
telescope for photographing the Sun, where, 
of course, this objection cannot hold. The 
invention or application of this lens is 
ascribed to Professor Barlow, of Woolwich, 
about the year 1834. 
Occultation (?) of Aldebaran and of 
Venus.—The occultation of a star is visible 
from a certain tract of the Earth which is 
the intersection of its surface with a cylin- 
der of rays surrounding the Moon, and 
therefore moves across our globe from West 
: The math is not pre- 
in that direction, for it travels 
ward or southward as well. This 


(letter 157, 


“6 Hum- 
boldt’s Joumal ” of a voyage from Lima to 
Mexico says: ‘‘Hrom the 4th to the 19th 
of March, during a very regular interval of 
the disc of 
the Sun had sunk {below the horizon, no 
trace of the Zodiacal Light could be seen, 
although the night was perfectly dark; but 
an hour after sunset it became suddenly 
in great ‘beauty between 
. owards 
rt of the Pacific the 


local differences in bright- 
It is known that there are luminous 
bands in the sky visible in and near the 


<“ N.A.” are the extreme parallels of fati 
tude between which the shadow path lies. It 
is mot to be thought that the occultation 
will be seen irom every place that ‘lies 
between them. This shadow path for an 
occultation is analogous to the region-on the 
Earth from which a Solar Eclipse may be 
seen as shown in diagrams inserted in the 
“ Nautioal Almanac.” I doubt whether 
there was an occultation of Venus on 
March 29 seen from these latitudes, as Mr. 

j says. - The planet was above the 


| Moon’s centre geocentrically at Conjunction, 


and the Moon is lowered by parallax. 

Astronomical Unit „of Length—Stellar 
Magnitude—Micrometer® (201, p. 161),—The 
astronomical unit of length which is used for 
the planetary system is the Earth’s mean di 
tance from the Sun (about 93,000,000 mil), 
and when a length such as Jupiter’s mean 
distance is given as 5.2, it implies a distance 
ss i 5.2 tinig that unit. 

e figure denoting the stellar magnitude 
of an object pee place in a, scale or 
order according to brightness, the successive 
terms of which are in geometrical progression, 
the common ratio being about 24, and the 
larger numbers indicating decreased brigti- 
ness. <A star of magnitude 2 is about 2} 


object 24 times as bright as a star of magni- 
tude 1 is said to be of magnitude 0, and 
those brighter than magnitude 0 are d 
negative magnitude. Jupiter is never of 
magnitude 2.0, as printed in the query, but is 
sometimes — 2.0. 

Micrometers differ so much in detail and 


last part of this question can scarcely 
ren in å few lines, but we may take a bi 

micrometer used for measuring the dis- 
tance between the components of a double 
star as typical. The feature of this instru- 
ment is two parallel wires or threads. in the 


focal-plane of the eyepiece, each of which i ` 
urhing an accurately cut serew. 
The eyepiece is set so that the wires are et | 


moved by t 


right angles to the line joining the two com- 
ponent stars. One of the movable wires is 
set on each of the components, and ‘the dis- 
tance between the wires is given by adding 
the readin 
heads which turn the screws, assuming them 
both to read zero when the wires are coinci- 
dent. These micrometer heads are fre 
quently divided into 10 parts, ‘each of which 
is subdivided into 10, and the value of a com: 
plete revolution, and consequently of a sub 


division, in seconds of arc is to be found by 


experiment. 

From another question in this paragraph 
it seems that the querist may not be familer 
with the expression “value in seconds of 
awc,” but an elementary definition or ex 
planation of angular measure would :scarcelt 


times as bright as a star of magnitude 3, An 


methods of use that a complete answer to ra | 


of the graduated micrometer 


be appropriate here, and he may be refered 


for this to some textdbook. 
that the apparent diameter of an object, or 
the size we see it, is given by its angolar 
measure, and in any telescope an object of 
given angular diameter is represented by 
an image an the focal-plane of the object-gls 
of definite linear dimension proper to 

particular telescope, and the ratio of 

linear dimension to tthe corresponding engi 
lar dimension is the quantity to be found by 


experiment. They are connected theoretic: 

ally, however, by the formula : linear + focal 

length = angular. Sa 
Impending events in the astronomica) 


world are: first, the mecting of the Inter- 
national Astronomical Union at Rome, whic 
will open on Tuesday, May 2, when com 
mittees of this organisation appointed at th 
initiation of the Union in 1919 will discos 
methods and means in most branches ot 
Astronomy and allied sciences: secondly, the 
Royal Astronomical Society will celebrate its 
centenary at the end of the coming, month. 
The ceremony has been deferred for certam 
reasons for two years, the Society shaving 
been founded in 1820. The proceedings are 
to consist of a Conversazione in the rooms o! 
the Royal Society on May 29, with meetuns 
and a dinner on the next day, Probably 
Associates and Fellows from the other side of 
the Atlantic who have come across for the 
Rome. meeting) will ‘be premi i 


P: Hollis. 
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i SOLAR ECLIPSE OF MARCH 28. 

‘ [163.]—The Solar Eclipse which took place 
this morning .was'only partial here, Weather 
conditions. were perfect throughout. I enclose 

drawings showing two phases, in the second: 

the position of several sunspots is. indi 
I used the low-power on my 3-in. ‘‘ Gentury.”’ 
It was nob. possible for me to observe first 
-eontact.;. I believe that this took. place. before 

'- the. Sun rose above the crest of the mountain- 
range onthe E. of the city. Last contact, 

however, was well observed. , It was interest- 

: ing in that-the Moon seemed to glide offi the 
_. ‘edge of the Sun’s disc. sideways,.and was, 


o- therefore, more deliberate than when thej: 


” 
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4 ‘parting takes place- along. the line approxi- 
* mately. joining. the centres. Any trace. of 
$ “hang”? would Have been more easily de- 


tected in the present instance, but there was 
none. I got a very satisfactory timing of last 


wee Sake 


* -eontact—S h. 46m. 28s. About an hour after- 
¢ wards, when checking my watch with the 
ı Government} ‘Standard clock, I had a chance 


‘meeting’ with another observer. His post 
‘was about one mile S. and slightly E. of my 
5 own, and his time was 8h. 46m. 26.25. 
‘Neither of us knew that the other was watch- 


is mee eclipse. >` -. P. Clem. Campariole. 
‘Port of Spain, Trinidad, B.W.L., | 
March 8, 1922. | : N ' 
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r * JUPITER. 
j a [164.}]—At present the belts appear to me 
q tobo of & most pronounced and quite abnor- 
, mal (brick-réd tint, relieved by a few dark 


1 -slate-coloured wisps. A highly-distutbed 
. condition also ‘seemingly | gill in the 
” ‘bright equatorial regions of the planet. Onf 


* “April 21, at 9 h. 16 m. G.M.T., alarge bril- 
/ Kant. equatorial: patch was seen- transiting 
* the central. meridian. This bright spot was 
. nearly circular in form, and extended to the 
5 inner edges of the North and' South equa- 
torial belts, being bounded East and West 
by faint dusky wisps. It was conspicuously 
brighter ‘than the. rest’ of the equatorial 


2 
; 
i region ag seen with 124-in. aperture. Jupiter 


at present shows fine colour contrasts, and is 


; decidedly well worth watching when seeing 
t ¢onditions and opportunities improve with 
: the advance. of spring, it being almost im- 
ossible that they can grow worse than they 


” ihave proved of late! 


Ealing, April 23, 


1922. 
eee $ 
: HAS SATURN _ AN OUTER CRAPE > 
:ı (165.J—I believe the existence of an 
_ «outer crape ring has been suspected on former 


' 


of which, made about the time of mid-eclipse, | 
a rhe 


J very: faint belt suspected North of the 
Equator, but the dark band was very pro-. 
minent and too broad to be caused by any 
shadow of the ring. 


‘inner ring and the equatorial zone to be of 


about equal to the duller portions of 


A. A. C. Eliot Merlin. `: 


i 


` 


occasions, and' the appearance of the dusky |'visible at' a ‘place. well within the’ 
band now, visible across the disc of Saturn | The time quoted in.the latter, 6 h. 43.9 m., 
may add somé weight to,the supposition.. 1] is the time of geocentric conjunction in R.A. 
Tave. been giving considerable attention to 
this appearance for the last few.months as 
opportunity afforded. | 
flector on. April 10 last between 9 h. O m. 
and 9.h. 30 m. .G.M.T., observing through 
openings 
found to. be very good, enabling powers of 
200 and 250 to be used. The opening .of the 
ring was very narrow, and. the dusky band 
across the disc did not’ appear to coincide | 


Using a. 5-in. re- 


in thin clouds, definition. was 
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‘The. time of local conjunction; which is a 
time near the middle of the, éclipse, is earlier — 
than the time of geocentric conjunction when — 
the ‘star is, east of the meridian, and vice | 
versa. From the “N.A.” we see that the: 
star has a a hour angle of 4 h. 40.2 m. > 
at .M.T.)... The effect of this _ 
is to delay the local conjunction for an hour 
or More.: | L. J. , Comrie. 

St. Jahn’s College, Cambridge. e =|. 
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with the ring, but appeared to he to the 
South,'of the’ring’s outér edge. There was a 


It could be seen dis- 


tinctly with a 3-in. refractor. a) 
Taking note of. the, relative brightness of 
the various parts of the system, I found the. 


ile the outer: ring was 
| £" the 
planet North and South of this zone, so 
possibly the outer ring shows up dark‘ across 
the disc and contributes to the thickness of 
the band. I enclose a sketch of the appear- 


equal brightness, wh 


ance of the planet on the above-mentioned 


date. I set out the ring from the data given 


in the ‘‘ Nautical -Almanac,’’ but it. seems. 


to be a, little more widely .opén than 


it'appeared at the time of observation. Thej 
outer crape ‘ring may consist of such attenu- 


ated matter as only to produce an absorhing 
effect on the reflected light of the planet 


when the angle:of the ring is very acute, as 
Ié is at present. 


At other times the effect 
may not be appreciable. A very low albedo 


.|:may explain the crape ring not being seen 


against the background of the sky, but the 


albedo should be at its: greatest at the present |. 
phase of the rin 
the angle, and 


, owing to the aouteness of 


who can command greater apertures should. 
take the opportunity of looking for it. 
Manchester. E. Denton Sherlock. 


4 


CERTAIN OCCULTATIONS. 


’..[166.]—The Rev. W. F.'A. Ellison (letter 
157, p. 159), 


judging from, his remarks on 
certain occultations, seems to have over- 
looked somè previous publications on the 
same subject. From p. 95 of the current 
“B.A.A. Journal” it appears that the oc- 
‘oultation of Venus: on March 29 was not 
visible in this country.. Regarding the oc- 
cultation of Aldebaran on April 29, it is 
indicated on pp. 19and20 of the ‘‘ Observer's 
‘Handbook’? for 1922 that this is only an 
appulse, or close approach, as seen from the 
f 


-British Isles. | 


In case Mr. Ellison’s remarks should cause 
any misconception in the minds -of others (I 
do not suggest that he himself ,is suffering 
‘from any misconception) it may be re- 
‘marked that ‘the limiting parallels given in 
‘the ‘“ N.A.” are not the limits within which 


tan occultation must occur, but the limits 


outsidé which an occultation cannot occur, 
It frequently happens that no occultation is 


would ‘suggest that those | 


l l ` 
HOME-MADE DIPLEIDOSCOPE. 
'[167,]—It is possible, Mr. Editor, that you 
think that you have allowed enough espaco 
to this instrument, but a subject which draws 
Professor Boys (who weighed-the world with 
a fibre finer than any spider can spin) should | 
merit your indulgence. I have made a faitly 
effective instrument which some of your 
‘readers, of the astronomical and mechanical 
sections, may like to copy and to improve 
on, E ta : i 
The figures show the apparatus. A. block 
of wood 4 in. by 3 in. by 14 in. has. a right- 
angle notch cut along ‘it, 2 in. wide by 1 in. 
deep. In this notch, each resting on two 
slips of cork, are laid two mirrors} 3 in, by 
1 in. For want of anything better 1 had 


e 


- 


N 


ASOMETRIC VI EW. 


to make the mirrors of plain microscope 
slides, backed with tinfoil off chocolates, 
moistened with a drop of mercury, ‘backed 
again with another slide. These microscope 
glasses are far from being flate. I tried 
to grind and polish them with razor paste, 
but could not get a good polish. The ladies 
here do not require rouge! The mirrors are 
held in place with four small brass screws 
each, and being on elastic cork supports, can 
easily be adjusted with sufficient refinement. 
For the adjustments consult Professor Boys’ 


my 
\ 
` 
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letter, p. 214, “Ours” of June 3, 1921. An| Upon a 3 by 1 stide, as nearly central as 
unsilvered glass slip is laid across the top of | possible, draw two fine lines at right angles 
the block, supported and fixed as the others. | to one another, by means of a diamond or 
I do not recommend that the instrument | file, not too deep and pronounced, yet clearly | slide and cover, as this will introduce an 
be set with its axis elevated to the latitude visible; rough scratches are too coarse. Aj error, namely, the refraction caused by the 
of the place, If this is done there is diffi- stained film of bacteria is good, providing liquid: of unknown ‘thickness and refractive 
oo ae it ven the Sun is ard the only pre or i baa ia gee do ae iar ‘index. a eee ae 
quator, for your - gets somewhat in|either the stain or bacteria are placed in! The above val tai vidly: 
the way. For England, try tilting it about | contact with it. The lines, or bacteria,. are sata the Poe ate jaar i 
25°. Then, standing behind and facing used to focus the bacteria. l took an hour, and are not “the best a 
Pilea N get A easy view of the two! Next, take a cover-glass, say, $ in. by|‘a series.” Observations were made 
ee most ae e year. ‘In the winter] 007 in. thick, and determine, by means of a| and a table of refractive indices consulted 
ARS ray ae mang cy, in which case the} micrometer caliper, ‘its. thickness with the| afterwards. I admit, however, that I usd 
top ee t hi SA nearer to the | greatest possible care. Take a small cover-| a Brown and Sharpe micrometer gauge read. 
eaa He GAL nerere the deos it th, |glass, say, ẹ in. by .005 in., and divide it| ing to Q.0001 in. for determining the thick. 
bl. a 1 ade 1 sch a i DEF l : @linto two equal portions. Fasten these to} ness of the covers, and my own design of 
Se k T S , a at the top glass | tho larger glass with the smallest possible} fine adjustment, ‘which I have fitted to my 
PONCE EE FOS OUNCE UND: amount of Canada balsam in xylol or other| microscope, whereby I can focus to 1/30,00 
_ With a small hole to fit over a peg at the | solvent, at opposite ends of a diameter, | in. with the greatest ease and io 1/120 006% 
North end, and with two opposing screws | leaving a space ‘between them of 4 ‘in.,} with moderate care, a refinement which has 
through two blocks fixed to the firm support | pressing them, down as much as possible.| only to be tried to be appreciated. The 
of the instrument to swing the dipleidoscope | When the balsam is quite-set—and the-pro-| design is very simple, free from levers, cams, 
sideways, the fine adjustment for meridian | sess may be hastened by heating over a flame | worm wheels, etc., the action positive and 
can be made, > > T _ | till, the xylol boils and then removing to a| “dead beat,” and the, cost small. b 
I think an angle of 90° for the mirrors is} cold surface and pressing hard till set—| results obtainable in focussing are. unequalled | 
best. Even with my wavy mirrors I can j| measure with the greatest accuracy avail-|.by any other method of fine “adjustment. — 
zet apparent. noon within 12 seconds. | able the combined thickness of the distance] One complete turn of the milled head move 
a ; GO. L. T. Grimith. | pieces, larger. glass,’ and mounting medium. | the objective by 1/1,200 im. As the head is — 
Odumase, via Accra, Gold Coast. The combined thickness of the two glasses| divided into 25 divisions, each division equal 
| die must. be measured where they are in place, | to 1/30,000 in., and as I can easily to 
since the medium, however thin, has a'defi-| 4 division, this is equivalent to 1/120,000 in. 
nite thickness, and -will introduce an error J RD 
if the two glasses are measured separately |’ j 
and their sum taken as the resultant thick- 
ness. Having found the thickness; the depth 


fully and refocus. Calculate as for- liquide, 
measuring ¢ with a-micrometer. On no 
account’ introduce any liquid between the 


+ 


~- _ DIATOM DOTS. 
[168.]—I submit' the enclosed photo of 


Navicula maculata. for the opinion of 
the expert microscopists who so readily 


— 


WEATHER IN MARCH, 1922. - 


offer their - assistance through your | of the space between the under surface of [170.] C BAINFALL 

pages. The question of the so-called | the larger glass and the outer surface of i Kae Orai 
“plack? and ‘white’ dot effects | the two halves is found by subtraction. = 7 
obtained at a certain focus when resolving | This will give the. thickness of the film of -No.of |, 
diatoms is frequently: mentioned, but I can- | liquid experimented upon. Now for apply-|- ; days ys 
not find any reference to the intermediate| ing the method. Suppose we wish to.deter- -o |Total with fall 
stage. The photo herewith exhibits a dark | mine the -refractive index! of olive oil. | Station in. \O1" Oslin 94] Date 
ring round the “‘ white” dot when the micro-) Jst. Lay the “cell,” distance pieces upper- ga or or hours) ` 
scope is focussed between the “ black” and] most, on a flat surface, and on each half \ BB} In 

: place a very small drop of water. Take R 


the marked slide, marks nearest the cell, 
and lay it on the cell with the cross lines 
approximately central: Press down, and see 
that no superfluous water exudes into the 
channel. Should it do so, clean and repeat. 

Qnd. Place the slide with the cell on the 
stage of the microscope, and focus the. cross 
lines with, say, a one-third objective and 
No. II. ocular. l 


London (Holborn Be . 
Viađuot) >...» .....|1.54| 14- | 30 [0.80 |> "lst 
London (Lewisham). .| 2.49 16 | 13 | 0.30} th 
London ' (Plumstead)! 1.22 | 16 | 11 | 0.26) 7th 
Tunbridge Wells v : 
(Calverley Park)? ..| 2.33 | 17 | 13 | 0.707 Tth 
Tunbridge Wells 


~(Hawkenbury) ....| 2.60} 16 | 14 |0.80] 7i 

| : Tunbridge Welle|’ 
_ 3rd. Carefully note the reading on the fine (Sydenham) ..... .| 2.58 | 21 | 14 |0.76] ih 
adjustment. f Brightont ..........|1.55| 16 13 |0.63|. 7th 


4th. . Without touching ‘anything, place a 


drop of olive oil at one opening of the cell, | Northwich Bia 1.98 | 15 | 8 |0.68] “ls. 
adding more till the cell is full\ to the} Allerford ...... e0e| 4.46/19 | 1711.60; 318 
cross lines.. This is seen to occur when the] Torquay‘ .........- 3.50 | 20 |13 | 0.66 | Sist 
cross lines get out of focus. ` Ipplepen§ .........t] 4.34] 15| 15 ee = 


Manaton ....ccecee >| 4:60 | 17 | 16 
7 r ` . 
* Taken at, 6 p.m., all others at 9 a.m. 


+ New stations. Í Average 2.27 in., § Average 
1.88 in. || Changing observers. <j Averago2.74in. 


The generally heavy precipitation in the 
S.E. of England on the 7th was due & 
heavy rain, with W. to N.W. winds; 
downfall of the 3ist in the S.W. of En 
was caused by a heavy snowfall, with E 
to S.E. winds, the observer at Allerford, 
Somerset, reporting-10 in. = | | 

The rainfall at the Borough Meteorological! 
Station at Brighton. from January 1 -to 
‘March 31: amounted to 8.14 in., the numbe 
of days with precipitation (0.01 in. or mort] 
being 54. The total for the.same period # 
Tunbridge Wells Corporation Observatory 


Sth. Carefully raise the objective by means 
of, the fine adjustment. until the cross lines 
iare once more in accurate focus. 

6th. Note how many turns and parts 
thereof have been necessary to readjust the 
focus. This will give the height through 
which the objective has been raised. 7 

7th. Then; refractive index of the olive oil, 


R,is R = i t 7? where tis the thickness of the 
l 


film of oil, and d the distance through whioh he 
obiective has been raised. 


“ white” dot effect, and which can also\be 
seen on other diatoms. As both the ‘‘ black ” 
and “ white” appearances have received’ con- 
siderable support as the true focus, it would 
appear that some hint might be given as to 
the intermediate position. As a compara- 
tively low power will show a complete dark 
ring, I presume it is not the diffraction effect 
mentioned by Messrs. Nelson and Merlin in 
reply to Mr. Plaskitt’s letter, No, 114. 


“If I am not mistaken, the production of the 
effect shown in the photograph ensures the 


Take an actual example: Thickness of top 
cover-glass, .0067 in.; mean thickness of 
distance pieces, Canada balsam and cover- 
glass, .01195 in. ; whence, .01195 — .0067 = 
00525 in. = ¢. Focussed cross lines ; reading 
of fine adjustment. 0. Introduced olive oil 
and re-focussed; found reading to be, two 


kra 


amounted to 8.27 in. 


accurate centring of the condenser. turns, equivalent to .00167° = d. Then] ' eee ; 
16, Mayfair, Ilford. F. W. Meadway. S 00525 = 1.466 | Max, Min. Max. „Min 

- ~ 7100525 —.00167 ` Stations. Shade. Shade. Solar. Gren. 
DETERMINING THE REFRACTIVE] The late Dr. Spitta gives in his “Mi a rr ee i 
la . Spitta gives in his ‘‘Micro-| Holborn Viaduct 66 .. 31 ..:98 . @ 

INDEX OF LIQUIDS AND SOLIDS scopy’’ the refrachive index of olive oil as Lewisham ...... 56 .. 22. of —' o D 
WITH A MICROSCOPE. 1.475. I also determine R for water, 1.336 | Plumstead ...... 55 .. 28 . 97 o A 
[169.]—There are occasions when itis desir- | against 1.334; clove oil, 1.513 against 1.533; Tanbridge Wells 53 ./ 24 .. 108 . "A 
able to know the refractive index of a mount- and immersion oil, 1.5, against cedar wood Ha lo adi es IR Ne rH "109 2. D 
ing medium, or cover-glass, when using a oil 1.52. | : orn e) oir he A = B ie a 
microscope, and this may be easily deter-| When using the method for determining | Barnton wil 58 Toga v. 107 2 
mined by the following simple means, not| the refractive index of a cover-glass, remove | Allerford .-- 58 .. 29 118 .. % 
DE but perhaps unknown to some of the} the cell and focus the lines. Then, without | Torquay$.....-. . 756 .. 81. mie 
readers of the “ E.M.” The method is as} touching the fine adjustment, slip the: cover-|Ipplepen(. }./..)... 54 9S a. — o 7 


follows :— . glass between the slide and objective care- 


Means, 42.99; § 488°. \ 


a 
p3 


q 


5 ees 
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k eaa 


i can 
` co-efficient of friction is much greater than that 
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P e SO hr aaa ASA cc me Se eB EEE a 
ĖS E D 


SUNSHINE, 
Month. Sunniest 


Hours. Day. Hours. 
London (Holborn 
Viaduct ........000 67.09 .. 23rd .. 8.25 
London (Plumstead) .. 67.2 .. 9th .. 87 
Tunbridge Wells ...... 76.9 .. 12th .. 9.6 
Brighton...........++. 1125.4 .. 1th .. 9.7 
Worthing ............ 184.4 .. 12th .. 10.6 
Cheltenham .......... eee See oe 
Torquay...c...sseeees 127.1 .. 28rd -..:108 


Ten years’ average sunshine at Worthing, 
125.9 hours; twenty-three years’ average 
at Torquay, 135.3 hours, 

D. W. Horner, F.R.Met.Soc. 

Tunbridge Wells, April 18, 1922. 
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REPLIES TO QUERIES. 


1175.)—-FIRELESS COOKER.+-To David 
J. Smith.—Thanks for your reply. May 
I assume from it that it I make an outer 
shell of tin and solder it top and bottom 
to the inner one I shall not need any packing 
inside at all, as there will an air space all 
round? Would it be an advantage to make this 
a vacuum, as I could exhaust it? Cook. 

[1719.)—CUTTING WORM WHEELS IN 
‘LATHE.—This method is‘ only a makeshift, 
and cannot possibly produce a true form of 
tooth. The wheel is' not mounted quite hori- 
zontally, but at an angle equivalent to the slope 
of the thread, so that the revolving cutter 
scoops out a space approximately to the re- 
quired shape, the blank being fed in slowly to 
the requisite depth. The same result could be 
obtained by substituting a formed milling cutter 
in place of the single tool, and then may obvi- 
ously be performed ag well, or even better, in 
the milling machine. There is a method of 
cutting worm wheels by means of a point tool, 
or fly cutter. which forms the tooth correctly, 
ona machine specially designed for the purpose. 
The best method is undoubtedly hobbing, and 
there are scores of gear-cutting firms in this 
country who would be glad to cut a 16-in. wheel 
for one-twentieth of the figure mentioned 


(which is absurd), and if “Old Reader ” ie an 


engineer he can work out the cost of the blank 
for himself. Oast gears are an abomination, 
and have to be made two or three times larger 
than is necessary for a given load. 
J. H. Hindle. 

(181.]}+SPECULUM  POLISHING.—Bees- 
wax is a very valuable material for this purpose. 
It produces an exquisite surface, entirely free 
from the slightest. blemish, if properly used. 


l! But it is bad practice and poor economy to mix 
' it with the molten pitch. It should be applied 
© as a thin film to the surface of the p 


the 
pitch being tempered to a somewhat softer con- 
sistency, so that the harder wax surface skin 
apt itself to the requisite shape. ‘lhe 


of pure pitch (bitumen), so that the heat de- 


© veloped is greater and ‘the rate of polishing 


consequently quicker. There is diffioulty in 
applying the film ovenly. Prepare the bitumen 
pad and cut out the grooves. in the usual way. 
Melt the beeswax in a clean pan. Cut a strip 
of cardboard, or, better still, asbestos millboard, 
the width of the facet, and dip one end into the 
melted wax. When it is thoroughly hot~drag 
the saturated end across one facet at a time. 
The trouble is the wax sets so rapidly, and the 
asbestos retains more heat than the cardboard. 
When completely covered, the flame from a 
blow-lamp flicked rapidly across the face melts 
the wax momentarily, and serves to correct 
errors of distribution. Use plain or soapy water 
(not rouge): when working the pad to final 
shape, and do not attempt to commence polish. 


‘ing until the surface is uniformly bright and 
_ retlective all over like a convex mirror. You 
: will then have no difficulty with turned edge, 


if you work mirror on top, and partioularly if 
the edges of outer facets are slightly rounded. 
But your disc is on the thin side; it should 
be an inch thick, and will require careful 
handling to obtain the best results. Cement 
with pitch a metal plate, or thick disa of wood, 
of approximately similar diameter, and rather 
more than equal weight, to the back, applying 
the pitch uniformly all over, so that distortion 
under pressure is avoided. Thus weighted, 
polishing is effected by simply sliding the mirror 
to and fro, and the heat of the hand is not 
transferred to the edge of the glass. If you 
carefully follow these instructions you will pro- 


. bably find the edge inclined to turn up rather 


- polisher on top, pr 
- defect disappears. 


than down, but that can easily be remedied 

by reversing -position of mirror, and placing 

eding cautiously until the 
J. H. Hindle. 


o 


"| will 


sido the glass is not set square. If there are 


-know what degree of superheat you are using, 


ulceration all modify tho treatment. Phosphate 
of lime is the main remedy used in conjunction 
with others indicated by the accompanying 
symptoms. Tonised 


_[184.]--DOUBLE-LENS OBJECT-GLASS.— 
It is only on a first-rate night that such a glass 
bear a 4-in. eyepiece. The fault may not 
be with the glass, but may be due to one of 
the “following causes: the atmospheric condi- 
tions, the eyepiece, the object-glass not being 
properly square with the optical axis, or the 
lenses having been disarranged. A bright star 
under a moderately high power should appear 
as a small dot surrounded with two or three 
fine concentric diffraction rings. If the rings 
are not concentric or are all bunched on one 


experienced exactly the same trouble myself, 
endeavouring to view prominences with a. 
McClean’s spectroscope and 4f-in. reflector. 
Reversals of the C line can be obtained, | but 
nothing is visible when the slit is open. ‘This 
is due to insufficient dispersion. Whatever posi- 
tion the slit is in, the prominence spectrum 18 
of the same brightness. When the slit is open 
the prominence is covered by and drowned in 
the glare of the continuous spectrum. As the 
slit is closed the continuous spectrum (caused 
by the atmosphere) gets fainter, until at last 
the point is reached where it is fainter than the 
prommen so that the latter stands out. Un- 


squaring-on screws, adjustment will be easy; 
if not, it is rather a difficult matter, Tho con- 
vex lens should lead—that is, should be the 
further from the eye. The wrong faces may 
be in contact, or the glass screwed up too tight 
in its cell. It should just rattle when shaken, 
See if there is any mark on the edges of the 
glasses; .if so, the marks should coincide. 
not, try rotating the glasses with respect to 
cach other a little at a time; this may improve 
the definition. Stop when the position is 
reached which gives the best definition and 
mark the edges with a lead pencil. , Paste 
pieces of black paper over the chips. A little 
time spent in careful experimenting on the 
lines indicated may be amply repaid. 
E. Denton Sherlock. 

[193.]—~LUBRICATOR.—A cork ring is the 
best packing for this job. Rubber is no use; 
it is affected by, the oil. Suitable cork rings 
can be got from engineers’ stores if your lubri- 
cator is a-~standard size. David J. Smith. 


[199.J—METALLIC PACKING.—I do not 


The only remedy is to increase the dispersion. 
i the prominence remains of 
the same brightness when this is done, but the 
is drawn into a longer 


Lee es Ae TRADE PROFITS. 
—Difficult to say, Quite recently a judge ina law 
suit described as ‘‘ monstrous” the charge— 
not profit, mind !—of 100 per cent. on the cost 
of labour and materials. As most legal charges 
that I have experienced must have had an 
establishment charge of 2,975.98 per cent. 
placed on the cost of labour and materials, 
this is rather rich! As a matter of fact, at the 
present time an establishment charge of 100 per 
cent. on iabour and materials with many en- 
gineering jobs would result in a loss. The. 
learned judge in the case in question no doubt 
thought, as many others do, that if a man paid. 
at ls. 6d. per hour took one hour to do a 
certain job, then a charge of, say, 1s. 9d. would 
be reasonable and show a good profit. There is- 
no hard and fast rule; each job must be dealt 
with on its merits, and obviously a man with 
a very small working capital requires a much 
higher percentage of profit per job than a firm 
with a very large capital. Again, in engineer- 
ing many jobs incur very great risks which 
cannot be shown on the bill, and_the profit on 
such jobs should in fairness be higher than on 
ordinary routine work. If you examine the 
balance-sheets of most of our engineering firms 
you will see that their profits are low m pro- 
portion to the work done. For high profits, 
turn to the firms handling ladies’ . dress 
materials, ete. ! : David J. Smith. 


but from long experience with much higher 
superheats than are in general use I found no 
form of metallic packing which would stand 
up. It is quite obvious that if steam of 
1,000° F. is being used no alloy which 
melts under this point will be of any use. For 
all rods Having a rotary movement I used no 
packing atever, simply a coned seat on the 
body and a cone on the rod; ground in like 
the seat of a valve. If the final grinding is 
done with flake graphite, the seat will not 
corrode and remains tight for long periods. For 
rods having a reciprocating movement, such as. 
piston or valve rods, I used two forms of 
packing, sometimes in combination. The first and 
most satisfactory consisted of woven asbestos 
and brass wire impregnated with graphite. This 
was woven square in section and then pressed 
into rings with bevelled joints. This will stand 
any ordmary superheat, cannot blow out, and 
lasts almost indefinitely. It will not score the 
rods, and can be used in the ordinary stuffing 
boxes. The other packing consisted of bronze 
bushes turned inside the size of rod and oytside 
about 1-16 in. smaller than the inside diameter 
of stuffing-box. The ends of bushes were 
coned, one end male, the other female. The 
first and last bushes only had one end coned. 
The bore of the bushes was grooved with 
shallow rings about 4 in. wide and 1-32 in. J. 
deep, the “lands” betweerr the grooves being 
about g in. wide. The bushes were then split 
diagonally with a fine hack-saw and put on 
rods; in the case of rods where they could 
not be put on ends the bushes were cut in 
two, also diagonally, the cut on each bush 
running the o posite way to the other, the 
coned ends holding them together. Such a 
gland heeds to be quite four diameters long, 
which is the chief objection to it. The space 
between the bushes and stuffing-boxes was filled 
with flake graphite. David J. Smith. 


([201.]—POWERS OF EYEPIECES.—Re the 
distance of Jupiter, this is merely a convenient 
method of expressing the distance of a planet. 
The “5.2” which the querist gives as the 
distance of Jupiter means 5.2 times the distance 
of the Earth from the Sun. Similarly, Saturn 
wili be at a distance of 9.5, Uranus of 19.2, 
Neptune of 30.08. Re the magnitude of a 
planet, a planet is said to be of a certain stellar 
magnitude when it is equal to a star of that 
magnitude. For example, if Saturn were equal 
to 0.7. it would be as bright as a star of the 
same magnitude. The only star that I can 
find with a magnitude of 0.0 is a Centauri, and 
perhaps—I am not quite certain on this point— 
the other magnitudes are worked in proportion 
to it. The magnitude of Sirius is given as 
1.6—that is, it is 1.6 magnitudes brighter than 
a star of 0.0 magnitude. James Currie. 


(203. -WEAK BONES.—I have seen wonder- 
ful curative effects produced by the intelligent 
administration of the inorganic tissue salts in a 
molecular form similar to those advertised in 
Sale Column. In cases of defective bone nutri- 
tion satisfactory results can only be obtained 
when the treatment embraces the general and 


Rainer for pointing out the inacouracy in the 
letterpress of the article in No. 2,945, though I 
cannot shoulder entire responsibility, In Exam- 
ple I. mark off the radius on the meridian and 
the sine of the latitude or elevation of the stile 
on the six hours’ line, and all will be well. This 
error can be corrected by transposing the B 
and.C in the twenty-fifth and twenty-sixth lines 
from the foot of column 3 on page 74, and 
Fig. 4 can be verified by copying the dimen- 
sion from Fig. 2, and comparing the line join- 
ing the points so found with the line C B of 
the drawing. W. J. Pickering. 
— > 0 0 

A thousand tons a day for 100 years, it is 
stated, will be the minimum output of a 
new colliery which is being opened at Hilton, 
on the western fringe of the Cannock Chase. 
coalfields. The Holly Bank Colliery Gom- 
pany are carrying out the undertaking. 


Soldering Aluminium.—Many formule for 
soldering aluminium have been published. 
The following method has, it is claimed, 
been found satisfactory and more lasting 
than any previously tried. Use a pure 
‘aluminium soldering ‘“‘iron,’’ which can 
readily be made from a piece of §-in. or 3-in. 
round or square aluminium; tin the parte to 
be soldered with a composition of 81 per 
cent. tin, 16 per cent. aluminium, and 3 per 
cent. copper. This is not a new composi- 
tion, but in the proper method of preparing 
it lies suocess. After fusing the per ad 
the aluminium a little at a time while con- 
tinually stirring with a piece of iron; then 
particular symptoms present in each case. The | add the tin, and also a small portion of tallow ; 
‘presence of inflammation, fracture, sponginess. |after the ingredients have all been added, 
atrophy, offensive discharge, swellings, anc 'care should be taken not to overheat. 


(204.—SOLAR PROMINENCES.—I have | 


(208.}-SUNDIALS.—I am obliged to Mr. - 


` amportance I venture to repeat it, so that it can 


' to the action of the water on the hot pipes or 


~ 


`, colour thus obtained is continually darker. 


' any such quality 


‘clockwork.-Edward M. Nelson. 


tion to water charged with dilute ‘sulphuric 


\ 


174 


¢ 


QUERIES. ` 


'210.}—PRIMARY BATTERIES.—Why is 
it that in some cells—such as Grove’s—the 
positive element.'presents so much larger a 
surface than the negative, while in others, 
such as the Leclanché, it is the other way 
about?—B. 


211.}-CEMENTING ENAMEL LETTERS 
TO GLASS.—Can any reader of ‘‘Oura’’ give 
me information as to what cements are used for 
affixing enamel letters and signs on shop 
windows ?—Unemployed. i 


- 212. —RUST IN STEAM AND HOT- 
WATER PIPES.—Several questions have ap- 
peared lately on this subject, but no satisfactory 
reply has been given. As the subject is of great 


be fully discussed. The question is:—Can the 
rust in steam pipes, and also in hot-water‘pipes 
(e.g., radiators, eto.), be prevented? Is it due 
to the CO, and other ‘gases dissolved im ‘the 
water or to impurities in the iron of the 
ipes? I have a lot of these pipes, and I 
nd large patches rusted away and little 
heaps of sesquioxide of iron formed. I put 
qui or carbonate of soda into the boilers, 
and there (i.e., inside the boilers) I find no such 
deleterious action; but the pipes, whether steam 
or hot-water pipes, are attacked nevertheless. 

What is the Bauer Barff process? What is 
Apexior? and what is Algor ?— Waterman. 

, 213.1 —LIGHTSHIP.—By what means is the 
light revolved? Is the machinery in the lantern 
hoisted on the mast, or is it worked from the 
deck by gearing? The “ Encyclopedia Brit- 
annica *’ gives no information, but in the pic- 
ture the lantern looks too small to hold the 


'24.--SEWAGE EFFLUENTS.—During 
the process of analysing sewage effluents it is 
necessary to imitate various shades of yellow 
by adding quantities of potassium nitrite solu- 
acid and metaphenylenediamine; but the 
which is very inconvenient. Is 
I can put jn to fix the colour, so that I may, 
ave a series of permanent standard colours of 
varying strength?—V. G. Pickering. 
{215.|—-RUSTLESS CAST-IRON.—There 
@ quality of cast irdn 
termed rustless. 


there anything 


is 
put into washing boilers 
Is it rustless really? Is there 


in black sheet steel or iron? 
the price is reasonable, it would save the firm 
to which I belong a considerable sum of money 
every month. Can any of “ ours” give the re- 
quired information?—An Old Reader of the 
ENGLISH MECHANIC. | | 
{216,}--ELECTRIC LIGHT, FOR LAN- 
TERN.—I am desirous of fitting up my lan- 
tern with the electrio light, and shall’ be 
thankful to any reader who can give me advice 
ag to the best method in the cheapest possible 
way.” I do not require a very powerful light— 


sufficient only for a 6-ft. disc. A friend has |. 
suggested a half-watt gas-filled bulb. Would 
that answer the pufpose? Up to the present 


I have used an ordinary 
mantle, which works satisfactorily, but now- 
adaye there are many lecture-rooms where gas 
is no longer in use, and so I am handicapped. 
—G. E. Cox,'14, Jesse Road, Leyton. - 


{217.-PENNY-IN-THE-SLOT MODELS.— 
o doubt. many of the readers of “Ours” have 
seen models of churches, etc., enclosed in a 
glass case, whereby placing a coin in a slot 
causes an electrio light to appear for a short 
tame, during which the interior can be ex- 


amined, I am making a similar model, and 
should be glad if anyone could suggest a simple 
mechanical means of causing the light to 


appear and remain for, say, 30 seconds, on the 
application of a coin. Ample current at 4-6 
volts is available.—S. C. K. i 


{218.}—CENTRIFUGAL FORCE.—Recently 
I read? of an invention whereby bullets were 
projected from a gun-like contrivance by means 
of centrifugal force, the bullets having a velo- 
city of 1.000 ft..per second. These bullets were 
placed on a wheel which was rotated at a high 
speed, and when the’ required speed was 
reached they were released. As. roughly, 800 
bullets were fired per minute, I take it they 
Were pretty small. Could a wheel be con- 
structed sufficiently strong so that a shell of 
1 tb. weight be substituted and given the same 
velocity—e.c., 1,000 ft. per second? As to 
answer this a knowledge of moments of inertia 
and the strain which steel, or whatever material 
you make the wheel of, will stand is required, , 
I am afraid it is too difficult for me to work | 
out. Could anyone help me?—R. G. Kirk. 


as rustless iron or steel made | 
this is so, and | 


incandescent gas | 
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(219.}-THE. HARMFUL RAY OVER 
INDIA.—What is the particular ‘ harmful ” 


ray given off by the Sun over India that causes | 


Europeans and others to suffer from its effects? 
In India it is oftén spoken ‘of as the “ purple 
ray” (which I suppose is meant for ultra-violet 
ray). It is well known that European residents 
in India, where—in the extreme north—severe 


frost and snow obtain in the winter season, are 


compelled to seek protection against the harm- 
ful rays of the Sun (causing sunstroke) by wear- 
ing Sola or other kinds of topees as a head- 
covering, and at the same time it is necessary 
to clothe in fur-lined coats to maintain body 
temperature. It would appear that the topee 
is an absolute necessity even when there is 
no perceptible heat from the Sun’s rays. Is it 


possible to get the same kind of ray produced 


by X-ray apparatus as that which is given off 
by the Sun over India, Burma, Ceylon, and the 
F.M. States?—An Old Resident of India. 


> © <——___$— 
| ANSWERS TO CORRESPONDENTS. 


The following 


acknowledged elsewhere :— 


JAMES H. Htut—North Middlesex Wireless Club—. 


Ionised—R. G. Kirk--W. J. Pickering. 
JEOPARDY.—Yes. 


DutTTon.—Please send. 
F. M. S.—Thanks; cannot promise. 
EDWIN THORNE. —The remark was evidently sarcastic. 


A. E. D.—Can only suggest search. by a good patent 
agent. 


R. G.—We do not remember the communication re- 
ferred to. 


Lona ToM.—The average weight of the brain of a 
male, adult is from 49 ozs. to 50 ozs., and of a 
female adult from 44 ozs. to 45 ozs. 


R. P.—Probably. Similar queries always elicit more 
or less. widely differing replies. The only true test 
is a brake test taken by someone who knows how 
to apply it. ° 


BRIXTON.—The decay of vulcanised articles is some- 
times due to the presence of uncombined sul- 
phur, for which there is practically no remedy. 
2. Carelessness. : 


CHEADLE.—Invitations to other correspondents to 
take a pecuniary interest in your inventions must 
be madè through our advertisement columns at 
the usual charges. 


H. R. A.—The Sun does not " belong ” to any par- 
ticular constellation. Its apparent position in 
the sky depends altogether on the position of the 
standpoint from which it is. seen. 


T. H. H.—In the early days of the last century 
Sir Walter Scott was taken to task for writing 
to a friend at Edinburgh from London,, ‘‘ There 
is a fool here who is trying to light London with 
smoke! ” ’ | 

Dupious.—Many things are “ possible”! There 
is, or was, an American automaton called the 
Enigmarelle, whose action was so perfectly life- 
like that it was arrested by the New York police 
for riding furiously on a bicycle! 


A. BoUnD (Preston)—We cannot advise on pur- 
chases. Place yourself in the hands of some of 
the firms of repu 
requirements. Flatters and Garnett, of 309, Ox- 
ford Street, Manchester, are nearest to you. 


FLaT.—We should about as soon try ‘‘ auto-sugges- 
tion’ ourselves as any of the much-belauded 
tempering mixtures hawked round by the sort of 
people you refer to. If the steel. is good, cold 
water and clear coal are all the job needs. 
the steel is had, scrap it. 


A. WEsT.—The fastest. speed done on a bicycle, as 
far as we know, was at the rate of 66 ft. per 
second. That, of course, is nothing compared with 

_ the velocities in celestial space. Luminous clouds 
have made a measured speed of 15 miles a minute, 
whiie earthquake shocks have been observed to 
„move at rates reaching 600 yards a second. 


S. H. PRINCE.—Geotropism is the sensitiveness of a 
plant to the action of gravity, which modifies it's 
growth, according to circumstances of position. 
There are more than one theory about it, and 
probably the most likely is that it is the result 
of the falling starch grains on the cell. For more 

` about it see p. 57 of our issue of August 26, 1904. 


G. C.—Very few are gilt; they are generally bur- 
nished, and lacquered with yellow lacquer. But, 
whether gilt or burnished, take it to pieces, and 
boil in strong soda lye for a few minutes, brush 
well with a soft brush, pass it through a strong 
solution of cyanide of potassium (deadly poison, 
mind), wash well in a tub of boiling water, dry off 
in clean sawdust, wipe up bright with a wash- 
leather, and relacquer. 


G. MATHEWSON.—By continuing your curves you will 
find that the maximum occurs approximately at 
the same time of year every nine years. ` Mr. 
Bawtree's tables for finding the time of New and 
Full Moon published in the First Report of the 
Computing Section of the British Astronomical 
Association may help you in your investigations. 
The Report can be bought through Mr. T. F 
Maunder, 136. Rodenhurst Road, Clapham Park, 
London, §.W.4, price 2s. 


1 
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are the initials, etc., of letters to 
hand up to 1 p.m. on Tuesday, April 25, and un- 


who will best understand your' 
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USEFUL AND SCIENTIFIC NOTES. 


New Steel for Drills.—A new form of stel 
has been developed by the Cleveland Twist 
Dryll Company, Cleveland, Ohio, to be used in 
the manufacture ‘of their drills. This steel i; 
said to possess unusual qualities gs the 
result of a special heat treatment, and is 
really ‘a medium between carbon and high- 
speed steel. ‘Drills made from this material 
are said to be well adapted for drilling cast- 
iron at greater speeds and feeds than ca 
be used for carbon drills. l 

. Hibernium.—Professor Joly, F.R.S., af 
Trinity College, Dublin, who has discovered a 
new radio-active element in the black mica 
of Ytterby, proposes to give it the place-name 
of Hibernium. This hitherto unnoted form o 
matter is described as having a rate of decay 
many millions of times slower that that si 
uranium. Its presence is revealed by- halo 
like forms in the mica, which, within these 
haloes, hag a strangely bleached appearance, 
suggestive of age-long ray diffusion of the 
element into space. 

Canvey Island, Essex, on the north bank 
of the Thames, om which there are a fam, 
eight cottages, and a hotel, was sold in 
London last Monday, for £29,000, the pur- 
chaser being Sir John Bethell, M.P. fo 
North East Ham. ‘The auctioneer described 
the property as the only remaining available 
site for the storage of low flash oil. There 
was a-deep water frontage of over 2,500 it. 
The site, below Mucking Point, is one of the 
few remaining on the north ‘bank of the 
Thames, where wharves may be erected for 
the loading and unloading of liners. | 

Holiday Courses in Modern Langnages.— 
The Board of Education publish a list of % | 
holiday courses in modern languages which 
will be held during the present year, mostly 
in the summer mouths. Four of these course 
are in Switzerland, two in Spain, three m 
London, one in’ Oxford, one in Liverpool, 
two in Italy, and the rest in France. The 
table published by the Board gives the date: 
of each course, the fees, lowest cost of board- 
ing, principal subjects of instruction, and 
other details of importance to intending 
students. Copies of the table may ‘be ob- 
tained, through any bookseller, or directly 
from H.M. Stationery Office. os 

Wolverhampton Engineering Society.—The 
final meeting of the seventeenth session of 
the Wolverhampton and District Engineerin: 
Society was held last Monday night, under 
the chairmanship of the President (Sir Walter 
H. Evans). The meeting was devoted to a 
informative discussion on a paper read before 
the society some time ago by Mr. W. Stever 
son, of Birmingham, on power production m 
the Staffordshire district. Mr. Stevenson hed 
dealt specially with the value of the gei 
engine; and further papers were contributed 
by Mr. J. Barker (of Stockport), we 
argued in favour,of the Diesel engme: 
by Mr. A. T. Smith, of Stoke-on-Trent, fo 
the steam turbines; and by Mr. T. Smith 
Wolverhampton, for electricity. 

Washington Temple of Science.—A.,Tempk 
of Science at Washington, costing 1,300,0¢: 


dollars, is to be built, where the phenome: 


of nature will be demonstrated. A telescor 
mounted on the dome will form a large imar 
of the Sun on the white surface of a circu 
table in the 'middle rotunda. where ‘visitor: 
will see the sunspots. A 60-foot pendulo 
suspended from the centre of the dome, wi! 
swing through a long arc, repeating the cal 
brated experiment of Foucault. The swag 
ing pendulum will mark an invariable direc 
tion in space as the Earth and building rotate 
beneath, Their rotation will be plainly show 
by a steady change in the direction of the 
pendulum’s swing over the divided ar. 
Other phenomena to be. demonstrated in tke 
rotunda will be magnetic storms, expiliquakes. 
the gravitational pull of small masses, the 
pressure of light, the visible growth of plants. 
swimming-infusoriain a drop of ditch water. 
and living bacteria: 

) 
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Kinema Audiences Criticised:—Dr, Kimt- 
mins presided last Monday morning, at 
Stratford-on-Avon, at the last meeting of the- 
conference on New Ideals in Education, at 
which Mr. St. John Ervine lectured ' on 
“Kinema and Theatre.” Dr, Wailler’s in- 
vention for electrically testmg the emotions 
by a spot of projected light had enabled the 

investigators to test ‘the effect of films on 
the children. Mr. St. John Ervine, referri 
io Dr. Kimntins’s remarks, said the id 
kinema audience was ‘‘a collection of. con- 
genial idiots who had no need to make any 
mental effort and who could not if they had 
to.” He agreed that the kinema had a place, 
but between it and the theatre there was only 
a very superficial kinship. Avery wonderful 
apparatus, almost perfect in its workings, was 
being used to put on the screen ‘‘the most 
contemptible stories that have ever been in- 
flicted on the world” ; every care had been 
expended on mechanical development, ‘but 
not a thought to the intellectual development. 


Geology of Arthur’s Seat.—A joint ex- 
cursion oi the Edinburgh Natural History 
| Society and the Dunfermline Naturalist 
, Society to Arthur’s Seat, Edinburgh, took 
place last Saturday. Mr. 'T. Cuthbert Day, 
F.R.S.E., who was the leader, gave an in- 
teresting account of the historical and geologi- 

. dal associations of Arthur’s Seat. He pointed 
out that its age was patriarchal indeed, and 

. reached far back into a dateless past, long 
. before the coal deposits were formed in the 
. Joppa coalfield, Arthur’s Seat came into 


. being amid a chaotic and fiery upheaval, light- | 


` ing up the Lothians for many a mile round, 
. and maintained itself as a prominent volcano 


. for a long epoch of bime. When its fires died | 


* out the ruined and derelict mass became sub- 
“ merged in the sea, where, through continued 
' subsidence, caused by slow secular movement 
“of the Earth’s crust, it became overwhelmed 
‘ with sediments to the depth of thoysands of 
+feet. Subsequent upheaval brought the re- 
imains“of Arthur’s Seat again to the surface, 
sand the sculpture work of denudation has 
~ given it its present form.. In order that its 
r outlines might be neatly rounded off, Arthur’s 
rı Seat became buried in a great, slowly-creeping 
tice sheet during the great glacial epoch, 
Which in this district had a depth of two 
::thousand feet. The hill, in its honoured old 
gage, enjoyed a more genial climate. and has 
-zbecome the recreation park of a great city. 
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folowing Friday’s number. i 
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Opticians, Exchange or Buy Anything Optical, The 
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Manse, Walpole, Halesworth. 


ENGLISH MECHANIC AND WORLD OF SCIEN CE: No. 2979. 


ADVERTISEMENT CHARGES. 


Exchange, For Sale, Wanted, Addresses, 
g Situations, 


prepaid. No advertisement will be inserted 
for less than ONE SHILLING. 


The address is included as part of the Advertise- 
No Displayed Advertise- 


6 d. 
Thirty Words .. a si oe æ. 2 OB 
Every Additional Eight Words .. e 06 

Front Page, Five Shillings for the first 40 words; 
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» THE “ ENGLISH MECHANIC,” 
EFFINGHAM HOUSE, ARUNDEL STREET, 
` STRAND, LONDON, W.C. 


For Exchange. 
Broadhurst, Clarkson and Co., Manufacturing 


Firm with a Reputation.—63, Farringdon Rd., E.C.1. 
-Clarkson’s, 338. High Holborn. Second-hand 


Optical Mart. Make, Buy, Sell, Exchange First-class 
Optical Instruments. ` 


Witts, Opticians, 3, Bugkingham Palace Road, 
S.W.1, Buy, Sell, and Exchange Optical Instra- 
ments. Repairs quickly executed. 

For Sale. 


Reflecting Telescopes, Mirrors, Silvered by new 
More light and durability —G. CALVER, 


Microscopical Slides.—Entomological, Diatoma- 


ces, and General Interest, 3s. 6d. dozen, postage 6d. 
BAKER, 244, High Holborn, London. 


64-Page Book about Herbs and How to Use 
Them, 2d. Send for one.—TRIMNELL, The Herbalist, 
144, Richmond Road, Cardiff. : ! 

Milling Attachmonts, with Vices for Lathes.— 


THe WHEELER MANUFACTURING CO., LTD., Trench Cross- 
ing, Wellington, Salop. 


Zeiss j-in. Apochromatic Objective, as new, 
£10.—CLARKE AND Pace, 23, Thavies Inn, Holborn 
Circus, E.C.1. 


Books! Technical, scientific, all subjects. 
1,000,000 in stock. Second-hand and new; lowest 
prices; approval. Catalogue 4vl free.—Below. 


Books Sought. Best prices given.—Forugss, 121- 
125, Charing Cross Road, London. 


Unmounted Objects,—Wonderful 1s. 6d. sets. 
Botanical, entomological, zoological, crystals, 
alge, radiolaria. Lists—Sucastt, Williamson Lane, 
Droylsden. 


Blattis used 
swarming. Cockroaches begin breeding in spring 
and continue through the year. Will clear them all. 


Tins, 1s, 6d,, 2s, 8d., or 58, post free, from 
Sole Makerg, HowartHs, 471, Crooksmoor, Sheffield. 


12-in. ‘Induction Coil, on mahogany base, with 
condenser and spintermeter, suitable for X-ray work ; 
£20, or best offer.—BaRcLAY, cio. Watson (E.M.), 
Ltd., Sun{fc House, Parker Street, W-C.2. 


Ionised Tablets cure all ailments, 3s. 


Street, Bolton. e | 

Telescopes, equatorial adjustments, silvering, 
figuring mirrors, 2nd ed., cloth, 8vo., 5s. 6d.— 
BANKS, 62, Newport Street, Bolton. te 


ALL ADVERTISEMENTS 


For the Current Issue of the 


ENGLISH MECHANIC 


niust reach us by 


3 p.m. on TUESDAYS. 


‘and = brilliantly 
stamp.—RaDionuM COMPANY, Brighton. 


other fellow doing it. 
Machined Castings to build 3}-in. or 4-in. Screw- 
ousting Lathes. We have sold a great number of 
sets. 


recommend v 
These are the kind of testimonials. we receive. . 


cost 2s. for 4} gallons. 
1s, 3d.—J. LONGDEN, Walton House, Harrison Street, 
Manchester. 


‘stock, oF oap. 


£30 


stan Lathes; 


in spring prevents cockroaches: 


é6d:, 
6s. 6d., and 12s. 6d.—Tae LABORATORY, 62, Newport 
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Yost Typewriter, good make, but wants repair. 


Price £3.—Can be seen at ENGLISH MECHANIC Office, 
Effingham House, Arundel Street, 
during office hours. 


Strand,. W.C., 


The Time by Night—Any watch 


ermanently 
illuminated. 


Pamphlet, penny- 


Do the Work Yourself: don't pay for the 
We supply full sets of 


“I am Pleased with the Castings, and shall 
your firm at every opportunity.” 


£11 18s, for the 3}-in., and £14 15s. for the 


‘4-in. Better get Booklet X.—Send 2 stamps for 
ae to HOLMES and Co., Lathe Makers, Brad- 
ford. . 


. s 
Brew Your Own Beer.—\Mild or Bitter (intox.) 
Instructions by Brewer, 


D. J. Smith and Co., Ltd —Below. 


Have You Seen the “ Hamilton” Light Car? 
An ideal car at a moderate price. Hood, screen, de- 


tachable wheels, dynamo lighting, ready for ser- 
vice. Price £175.—Apply for particulars to 


the 
makers, D. J. SMITH AND Co., LTD. 


10 H.P. Stanley Steam Car, Coupé, price £100. 
15 H.P. White Steam FPour-Seater, paraffin fuel 


£650; low tax. 7 


Spare Parts Made ‘for any Car at reasonable 


prices. 


Roomy Van Body, price £3: . 
‘White Spare Parts, new and second-hand; barge 


2 H.P. White Steam Chassis, suitable for van, 


paraffid fuel, £25. 


1§ H.P, White Steam Chassis, paraffin fuel, 


10 HP. Stanley Four-seater, price £60. 


10 owt. R.M.C. Seabrook Van, electric lighting 
and starting, ready for service, £110. 


Hand-operated mechanical. Warning Signals, 


black and brass finish, 17s. each. 


One-ton Napier Van, solid rear tires, £60. 


8-cwt. Darraca Van, ready for service, £75. 
- 16 H.P. Humber Landaulette, suit private hire - 


ne station work, recently overhauled an repainted, 


16 H.P. Peugeot Landaulette;: suit private hire 
or station work; good condition; £100. 


 4-cylinder ZU4 genuine Bosch Magneto, new, 


` 815 x 105 Goodrich Safety Covers, cheap, new. 


Several Sets 2- and 3-throw Power Pumps, 
with gun-metal barrels; throw from 1,200 to 5,000 


galls. per aouri 2 Vertical 2-cylinder Steam Engine; 


1 Vertical High-speed Steam Engine; several Oap- 
or Sale, cheap.—Apply for full par- 
ticulars and prices. ` i 

The Hamilton Light Car. Fifty miles to the 
gallon. Tax £9. Easy to drive, economical to run. 
Smart appearance. Forty miles per hour if desired. 


Paraffin Incandescent Mantle Lamps for table 
or hanging. Perfect light. Easy to keep in order.— 
Write for particulars and prices. 


10 H.P. Stanley Four-seater, needs overhauling, 
£20. ; 
Several White Steam Boilers and Bngines 
cheap. | 
Quantity 1ł-in. bore Armoured Hose, ls. per ft. 


5-gallon drums water-cooled Cylinder Oil, suit 
Ford or small gas-engine, 16s. -each, drums free. 


4-Cylinder Bisemann Magneto, £2. 


Several old Accumulators, large size, need over- 
hauling, 38. each. 


4cylinder Stearns Knight Two - seater, with 
couple dickey, electric lighting; excellent order; 

IU. ee 

D. J. Smith and Co. Ltd., 58, Com Street, 
Goswell Road, London, E.C.; also at Compton Works, 
Wickford, Eesex.— Above. 


Guaranteed Petrol Lighters from 3d. each. 
Flints 6d. doz., 38. gross. Sample parcel assorted 
lighters 2s. 6d., post free.—TAYLOR, 251, Mill Lane, 
St. Helens. d 

50,000 Choicest Microscopic Objects, Micro- 
scopes, Books, Mounting Materials. Collections 


+ purchased.—SUTeR, 10, Highweek Road, South Tot- 


tenham. 


Pirst-class Micro. Slides out of a private col- 
lection.—44 mounts by Enoch, mostly the wings of 
Lepidoptera and Hymenoptera, 2s. 6d. each, or £4 
the lot: 100 slides of the order Coleoptera, mounted 
in liquid without pressure, for viewing as Opaques 
or with D.G. illumination, whole insects and parts, 
everyone a gorgeous sight, 1s. each, or 9s. a dozen: 
very fine Diatom Slides, and also slides of general 
interest, mixed parcels, 7s. 6d. per dozen.—‘* West- 
woods,” Welholme Road, Grimsby. 


Money Easily Earned by selling rubber stamps.— 
Free particulars from RIČHFORDS, Ltp., Snow Hill, 
London,, E.C.1. 
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City Sale & E 


i-pl. Folding Klito Pocket Camera, focus- 
sing, rising front, reversing view finder, achro. 
lens, T.B. and I. shutter, complete, 4 slides; a. 
bargain, 255. ‘ 

Zeiss Microscope, upright model, slip tube 
and micrometer screw focussing, wheel dia- 
phragms, plain and concave mirror, 2 eyepieces, 
2 Zeiss objectives, A. and D., complete in solid 
mahogeny lock-up case, £5 5s. ý 

Pair 16 x Salex Stereo. Large Aperture’ 
PRISM BINOCULARS, central screw and eyepiece 
focussing, bending bar, 44 mm. o.g., complete, 
solid leather case, £13 15s.; in fine order. 

Krauss Prismatic Telescope, 75 mm. 0.g., 
sunshade, triple revolving eyepiece, magnifica- 
tion 15 x 283 x and 30 x, complete, 3-fold ash 
stand, adjustable height, with top giving uni- 


£34 10s.: shop soiled only. 

No. 1 Junior Kodak, 21 x 3}, adjustable 
focus, achro. lens, iris diaphragm, speeded inst. 
and time shutter, Autographic, for daylight load- 
ing roll films, £2 12s. 6d.; in new condition. 

3-draw Pocket Telescope, 1} in. Og., 
24s. Od. ; a S , 
Koristka Anochromatio Micro. 
OBJECTIVE, £4 lis. 

Pair Prismoid Obera Glasses, 12s, 6d. 

Vest-Pocket Autographic Kodak, achro. 
lens, speeded shutter, complete, case, 24s. 6d. 

}-pl. Coronet Stand Camera, rack and 
pinion focussing, double extension, rising front, 
wide-angle movement, swing and reversing back, 
Bausch and Lomb R.R. lens, f/8, T.B. and I. 
g shutter, 1 double book form slide and stand, 

_ 45s.; in fine order. 

Pair 20-mile Range 8-lens Field Glasses, 
ecrew focussing, morocco leather covered, fitted 
with compass and case, 22s. 6d. 

Microscope, upright model, slip tube coarse 
and micrometer screw focussing, 3 eyepieces, 
objectives 1 in. and 4 in., complete, solid 
mahogany case, £4 17s. 6d.: a bargain. 

4draw Portable Telescope, brass tubes, 
morocco covered body, 2-in. o.g., complete with 
caps, in fine order, £3 16s. 

4} x 6 oms. Salex Vest-Pocket Focal Plane 
CAMERA, rigid front, direct view finder, Salex 
f/5.5 anastigmat in focussing mount, adjustable 
speed focal plane shutter to 1-1,000 sec., 6 slides, 
and film pack adapter, £6 17s. 6d. 


*Phone, 
CITY 6981. 


S-in. Object Glass and Cell, superfine quality, 
bargain, £15 15s. 4-in. ditto, £12 10s.—BroapHurst, 
CLARKSON AND Co., E.C.1. 


6j-in. Irving Reflector, 3 -eyepieces, finder, stand, 
very cheap to clear.—Offers to BROADHURST, CLARK- 
SON AND ĈO., E.C.1. 


3-in. Standard Astronomical Telescope, the 
instrument witk a reputation, £4 10s.: second-hand 
ditto, on garden stand, £5 10s.—Below. 


3-in. Solomons, on table stand, 2 eyepleces, and 
case, £7 15s.; 8-in. Aitchison, garden stand, finder, 
2 eyepileces, £9 10s. 


S-in. Theodolite, complete with stand and case, 
£12 10s.; 14-in. Level, with compass, stand, and 
cause, £5 10s.—Below. p 


Liquid Compass, perfect order, 10s., bargain; 
Prismatic Compass, 21s.—BROADHURST, CLARKSON AND 
Co., 63, Farringdon Road, London, *E.C.1. 


8x Dollond Prismatio Binocular and case, 
55s.; ditto, by Ross, 6x, £6 68.; 6x Bausch and 
Lomb, £4 108.; 8x Zeiss, £5 15s. Write for list of 
Holiday and Race Glasses.—BROADHURST, CLARKSON 
AND CO., 63, Farringdon Road, London, E.C.1. 


Second-hand Garden Stand for 3-in. telescope, 
30s.; Star Finders from 27s. 6d.; Sun and Star Dia- 
yonuls, Barlow Lenses, etc. 


Standard Astronomical Eyepieces! Low 
powers, lës. 6d.; high powers, 21s. Immediate de- 
livery from stock. Approval gladly. The finest value 
in tae world.—BROADHURST, CLARKSON AND Co. Note 
address: Telescope House, 63, Farringdon Road, 
London, E.C.1. 


Microscopical Slides, highest quality, 300 at 7d., 
50 for £1; others 10d. upwards. List free.—Below. 


Racium Slide, brilliantly scintillating, 2s. 9d. 
Chameleon Crystals, astonishing opaque novelty, 
ls. 9d.—GRAY, 40, Grange Road, Lewes. 


100 Full-size Ruled Billheads, 23. 6d.; Memos. 
or Cards, 28., post free. Estimates.—LowWE, Printer, 
Billericay. 

New Horizontal Petrol Engine, 1-H.P., bore 
3-in., stroke 6-in., £28. Exchange for perfect Micro- 
scope and accessories of equal value, Watson, Beck, 
Swift, or Ross.—HamMpson, Garden House, Duxbury, 
near Chorley, Lancashire. 


Earn Money at Home. Great scope.—Send 1s. 
p.o. for booklet to W. E. F., 37, Victoria Street, 
Newark, Notte. 
` Wireless by Return Post. Wo give prompt ser- 


vice. a two stampe.—ELECTRICAL SUPPLY STORES, 5, 
Skircoat Moor Road, King Cross, Halifax. 


versal motions, complete, leather carrying case, . 


Microscope, suitable for metallurgical work, 
inclinable stand, rack and micrometer screw fine 
focussing, vertical Hiuminator with condensing 
lens and iris, revolving and centring. stage, 3 
eyepleces, objectivee 1-in., 4-in., and }-in., com- 
plete in case, £16 16s.; in fine order. 

1/1-p). 
rack focussing, rising front, swing and reversing | 
back, leather bellows, and 1 book form slide, 
£2 15s.; 2 bargain. 


3-in. Potter Box Sextant Telescope, sun- 


glasses, silvered arc and vernier reading to 1 
minute, £2 7s. 6d. 


Every Article 

in this- Advertisement 
is Guaranteed 

in Perfect Working 
Order. | 


Ld 


Lizars Stereoscopic Roll Film Camera, 
rack and pinion focussing adjustment, rising . 
front, pair Bausch and Lomb R.R. lens, T. B. 
and I. shutter, complete, leather case, for day- 
light loading roll films, £6. 

Pair 6 x Kershaw Military Stereo. Prism 
‘BINOCULARS, eyepiece focussing, bending bar, 
complete, leather case, £4 10s. 


2ł}in. Davies Astro. Telescope, star finder, 
rack and pinion focussing, 5 astro. eyepieces, 
magnification 130 x, 105 x, 85 x, 60x, and 
45 x, mounted on mahogany heavy garden stand, 
with top giving universal motions, complete with 
case, £14 5s. 


Appliances.—_l1l1 and 29, Sicilian 


Morse Keys and High-Note Buzzers. Our 
famous Signalling Box for Learners.—As above. 


Galvanometers, Pheostats, new and second-hand 
instruments, Wimshkurst machines. 


Experimental Materials and odd parts for every 
one. Fifty years’ experience. Write for information. 
Our special new illustrated catalogue, 6d., post free. 
Scientific Appiiances—As above. 


The “ Gem” Turkish Bath Cabinet.—Cleanses 
and invigorates; cures diseases without nauseous 
drugs. Cheap, convenient, efficient. <A powerful 
preventive of diseases. Should be in every home in 

e land. 


The Editor of “English Mechanic” says:— 
‘We strongly recommend readers suffering from 
rheumatism, pneumonia, neuralgia, liver trouble, 
skin disease, mh Poa insomnia. to get one of the 
Gem Bath Cabinets. They will never regret the 
smal outlay, and will thank us many times for our 

vice.” 


Gem H. Supplies Co., Lt., 67, Southwark 
Street, Landon, S.E. Booklet, 100 pages, post free. 
Mention “ B.M.” 


“P” Edinburgh Student’s Microscope, 1-in. 
and ?-in. objectives, double nosepiece, 2 eyepieces, 
ease, £16 10s.—Below. 


1-12-in. Oi} Immersion, hy Leitz, £6 10s.— 
Below. 


2-mm. Apochromatic Oil Immersion Objec- 
TIVE, by Zeiss, 1.40 N.A. in short mount for metal- 
lurgy, recent make, as new, £20.—W. WATSON AN 
SONs, LTD., 318, High Holborn, London. . 


Telescopes, Telescopes.—6i-in. Reflectors, com- 
plete at £27 10s.; 53-in. ditto, £15 10s. We are the 
firm who can supply you with the lowest-price tele- 
scope in the world, including Refractors and any 
parts you may require. We hold highest-class re- 
ferences for Government work which we did during 
the war. Come and inspect our work before you 
buy. Don’t pay shop prices. We make everything— 


. eyepieces, mirrors, flats, stands, and everything you 


tequire for the telescope. Thirty-three years’ ex- 
perience. 3-in. Refractor on garden stand with 
finder and one eyepiece, £7 158.—IRVING, 185, High 
Street, Teddington. vi 


Perken Square Bellows Camera, | 


93-94, FLEET STREET, E.C.4. 


Soiertific 
Avenue, London, W.0.1, for Electrical, Magnetic, Op- 
tical, and Static Materials. 


Lenses, Prisms, Magnifiers, Condensers, and 
Optical Sundries, Thermometers, and Drawing In- 
struments.—As above. 


xchange | 


Binocular Microscope, inclinable stand, rat 
and pinion focussin PEPEE urma, 
pair eyepieces, movable stage, ectives 1- 
and 3-in., analyser and oles, live box, com- 
plete, mahogany case, £6 2s. 6d. 

Crouch Microscope, on tripod foot, inciin 
able, rack coarse and micrometer acrew focus 
‘sing, revolving and centring stage, draw-tube, 
swing-out substage, Abbe condenser and iris, ? 

~ eyepleces, objectives 3 and 3, £8 5s: 

Thornton-Pickard Aero Camera, taking 12 
pictures on No. 2 Brownie spdol, quick wind 
shutter, antinous release, complete in travelling 
case, 16s. Od. a 

i-pl. Goerz Anschutz FPocdl-vlane Camera, 
rising and cross front, focal-plane shutter, ad- 
justable speed to 1+1,000th sec., Goerz IIT. f/ss 
lens in focussing mounts, 8 double slides, and 
leather -case; a ain, £12 126. i 

Broadhurst Mióroscope, jneclinable, rack 
coarse and fine focussing by micrometer screw 
adjustment, mechanical stage, 2 Browning ob- 
jectives, l-in. and tin. eyepiece, dark well and 
2 holders, and mahogany » £5. 3 

3} x 2} Folding Pocket Camera, rising |; 
front, hooded focussing screen, extra rapid 
aplanat lens, f/7.7, Actus speeded shatter, 3f 
edes, and film pack adapter, £3 158.; new con || 

Ivon. a 

Pair 8x Busch Roja Prism Binoculars, 
bending bar, eyepiece focussing, in good order, 
£2 19s. 6d. : ' . l 

Tourist 3-draw Portable Telescope, covered 
brown leather, oxidised tubes, sunshade, 2in. 
0.g., pancratic eyepiece, magnification % x to 
40 x, complete, caps and sling strap, £6 5s; ip 
new condition. | 

Koristka High-power Binocular Micro- 
scope, on heavy foot, inclinable stand, rack 
coarse and side micrometer screw fine focussing, 
rack interccular adjustment, focuseing adjust- 
ment on one eyepiece, dustproof triple revolving 
nosepiece, mechanical stage, rack pinion am 
swing-out substage, rack oblique revolving miote 
ment for centring of iris, Abe condens. 
N. Ap. 1.40, 8 pair eyepieces, objectives 3, }, and 
1/12-in., oil-immersion, N. Ap. 1.30, complete in 
lock-up case, in fine order, £37 10s. 

No. 45 x 4 Cartridge Kodak Camera, body 
only, double extension, rising front, for day- 

light loading roll films, 15s. 


WIRES: “FILMS, 
FLEET, LONDON,” 


Telescope Bargain—To the first gentleman wk 
closes with this offer before May 98 next { wi 
undertake to supply the following beautiful Asx 
nomical Telescope at bargain price. —Below. 


S-in. Clear Aperture Refractor (special! 
selected superfine o.g.), complete with rack a 


| pinion focussing, two eyepieces, finder, dew-cap, e 


on tall garden stand, £60; ditto, with two am 
motions, £76. Usual price over £100. This offer cam 
be repeated. Telescopes of fin quality fre 


£2 19s. dd. Refractors, reflectors. Lists 2d.—P. Br: 
eer ee Dryburgh Works, Putney, Lond«. 


New Thorium Micre. Lamp, designed by Pre 
F. J. Cheshire, Prés. Royal Micro. Socy., comple 
on stand, brilliant illumination, 25s.; without sta’ 
J5s.— Below. 


Browning’s Bpectroscopes and Speotrometen 
new. Light-page list now ready, post free,—Bav 


Watson’s “Royal” Microscope, stand, late 
pattern, as new, in cabinet, £32; Beck 8}-in. Ba 
torial Telescope, £30; Army Signalling Telep. 
3-draw, 723.—J. BROWNING, 87, Southampton Streë 
Strand, W.C.2. 


Mineral Specimens, British and Foreign, a 
kinds and prices. Send stamp for free catalogu- 
Address below. 


Geological Specimens, Rocks and Fosil, » 
prices.—-RICHARDS’ SHOW Rooms, 48, Sydney Strei 
Fulham Road, London. : 


New Society of Arts Microscope, coarse ux 
fine focussing, polished lock-up case and accesori 


` 


‘bargain, £5. 


Small Microscope and case, 30s. 6d.—Spoxss, + 
Claremont Road, Rugby. ` 


Davis Shutter, 13s. 6d.; Compressors, 10s, &.. 
Live Box, 5s.; Bull's-eye Condenser, 23-in,, lis. &; 
Double Nosepiece, 10s. 6d.;. No. 7 Leits Objectie 
1/12th w.i., Leitz, quantity of Slides, Monoa 
Micro. in case, £3 7s. 6d., with accessories; Wate 
Vest Illuminator, 10s. 6d.—PUOLLON, 128, Rastcosix 
Avenue, Chariton. 


Pathe Cinematograph, lamp house, aro si 
spools, adjustable stand, £42.—ROWLBY, 129, 
James Street, Brighton. 


Fine 3-in. Refractor, brass body and rad, ? 
stand or finder, rare bargain, £3 38.—H. 8. av 
Jeweller, 46, High Street, Chatteris. 


The “ Patternscope.”—Thoe pretty, double-cnde 
restful, both-eyes form of kaleidoscope. By tur 
post, 88., of ‘* PATTBRNSOOPES,’: 85, Ro 
Harringay, London, N.4. ° 


May 5, 1922. 
ORNAMENTAL TURNING.-—XXII. 
(Continued from page 46.) 

_ CHUCKS ANi ‘THEIR USEs. 
~ In addition to the wood chucks on 


> flanges or backplates, we havea most 
* useful small brass false-nose or transfer- 
chuck that enables us to screw a plain 
 poxwood-chuck on to it, and then to. 
i transfer both to the lathe-mandrel, as 
' shown at A in Fig. XLV. This plan 
-allows of the chuck and work being re- 
> moved from and returned to the-mandrel, 
nor transferred to an ornamental chuck, 
“any number of times, without apprehen- 
-eion of the adjustment being affected by 
. the elasticity of the wood. It also extends 
2 the ‘distance that lies between the work 
‘and the fast headstock, allowing much 
,more’/room for the slide-rest and tools to 
~ get tothe left end of the work. At B 
“is shown the job recently on one of my 
lathes, in which this plan is employed 
“+o carry the African Blackwood ring `O, 
_ 54 in. in external and 44 in. in internal 
a diameter, while it is being cut with a 
“double hollow drill in the spherical slide- 
` yest, into 96 short and curved reeds, each 
starting from a small hole cut with the 
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same drill. A second wood chuck D had 
been prepared to fit close up to and into 
„the ring C and touching B, supported by 
x the elongated back-centre in the loose head- 
2 stock, such as was illustrated of a smaller 
site in Fig. XIV., Vol. CXI., p. 25. By 
l this combined arrangement, the spherical 
 slide-rest is got close up to the fast head- 
stock, while the work is well supported 
“and will show no sign of vibration when 
the pattern is being cut, with the indez 
in every hole in succession in the 96 circle 

of the division-plate. The ring was pre- 
” pared first on the block of wood that also 


; supplied the base and lower part of the 
= pedestal or shaft, which carries a large 
* cocoanut ; to the latter the ring forms the 
- lip, the whole design being a Chalice 
‘11 in. high. Further details thereof will 


be given as we arrive at the chucks or} 


: processes employed. 


These wood chucks, preferably of box p 


, or beech, may be carried in any two or 


will remain seo 
» necessary for: 
, preparing for mounting 
chuck; or, (b) for the execution of some 
particular part of the ornamentation 


| EE _ 
; xi 7? 


thereon, before being transferred to or 


‘reversed into another chuck. Such a case 


would be that shown at E, if the block 
has been, trued, faced. ‘bored, screwed, 
and ornamentéd, all at the one setting in 
a 5-in. three-jaw chuck, as at G, before 
being transferred to another chuck for the 
part F to be dealt with. On transfer it 
will be secured by an arbor turned and 
screwed to fit into the socket G, which has 
been prepared and faced, so that they 
will bear evenly and tightly against each 
other when the work is screwed on. If it 
were ivory, glue might be used to secure 
the edge all round, but, as it is wood, 
it is better to rely on the screw and the 
friction of the faces, because we cannot 
soak: ornamented wood as we can ivory, 


and the removal of the glue with a 


parting-tool probably would damage the 
already carefully cut and polished’ face. 
As the screw will not centre end G abso- 
lutely correctly, we countersink the new 
chuck to exactly embrace its perimeter, 
from 1-16th to th of an inch in depth; 
this will centre the work while the screw 
secures it. 

Amother system is that of the cup 
chucks, H, very handy for work of all 
sizes except the extreme, which require 
securing to a.faceplate. The old methods 
of using the cups was to prepare their 
interiors to a.slight taper, cut á few rings 
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inside with a point-tool, turn the work to 
be operated'on to a slight and similar 
taper, and drive the latter home, with a 
mallet, into the chuck. There were 
several objections to this, the first being 
that it was too rough on the mandrel and 
fast headstock to drive the work home 
with the chuck in situ, yet ignorant or 
inconsiderate people did it! The second 


objection was thab often the chuck was | 


driven on. to the work on a bench! This 
distorted the face of the cup chuck, ren- 
dering it “out of truth ” when returned 
to the mandrel, as well as driving m the 
bottom instead of up to the work; the 
latter was arrived at by supporting the 
chuck on the bench, with its boss in 4 
hole therein, the wood of the bench sup- 
porting it all over its back, while the work 
was being tapped in with a mallet. 

Modern methods are the following ; but 
it must be distinctly understood that only 
well-seasoned and dry wood can be ex- 
ected to remain firm when fitted thus for 
any length of time; all others will shake 
loose or turn in the cup. 

One plan is to screw the inside of the 
cup and the outside of the work to corre- 


spond with a thread of from 12 to 16 to 
the inch. Holtzapffel’s would be 13.09 or 
16.5 to the inch respectively, but for those 
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who are not in possession of his chasers or 
screw-cutting gear, Whitworth’s of the 
sizes named first will do well. If the cup 
and work are warmed and a little Croid 


glue smeared on each, there will be a fairly 


easy screw-home and a permanent resi- 
dence. A useful addition may be made by 
boring. and countersinking three or four 
holes for screws through the side of the 
cup and into the' wood, as shown at L; 
screws- inserted therein will materially 
assist in keeping all taut. From 1 in. to 


4 in. are the usual sizes for the brass of 


the cups. ! / 

But it should not be taken for granted 
that the above is the only or the best 
method of employing cup-chucks, because 
practically they supply exactly the same 
means of securing work that the wood 
chucks with flanges do. Simply a piece of 
box- or of beech-wood is fixed in the cup, 
and then hollowed or reduced to hold any 
one of the many-sized and shaped pieces 
of work that are for fine cutting or other 
ornamentation. H is one of these cases, 
with the work glued to the face of the 
wood in the cup, flush with the lip or rim. 
The metal backing, as usual, enables one 
to remove and to replace the chuck and 


work, or to transfer them to an ornamen- 


tal chuck with confidence, as far as the 
latter applies to those not provided with 
the collar, dealt with in my first article of 
this series in Vol. CX., recently renamed 
a ‘‘ register,” I think, by one firm. | 

Brass spring chucks, such as J and K, 
haye a specific use: the larger for finished 
or partly finished work, the smaller for 
repetition especially. The first run from 
1} in. up to 4 in., have the saw-keris like 
the split wood-chucks, but the securing- 


‘ring is of mild steel. A shallow, annular 


recess is turned in the mouth of each 
chuck, and to fit this the piece of work 
must be prepared, for there is not much 
margin of expansion and contraction in 
their diameters. They may be employed 
also in a similar manner to the cup- 


| chucks, to hold a particular piece of wood 


to which the work is glued or screwed into 
a turned hole, but this is not their legiti- 
mate use. They are used generally now 
on ornamental chucks, to secure the partly 
completed work for further decoration, 
chiefly on the face. The largest size are 
tapered from the back to the front some- 
times; in this case the ring is tightened 
up from the back. : 

The smaller brass spring chucks are 
bored and stepped, as shown at K. Half 
a dozen form the usual set, taking articles 
chiefly discs or small spindles—from 
about 4 in. to 14 in. in diameter. There 
are four saw-kerfs in each, tightened up 
by the usual steel ring, but it will be 
noticed that the kerfs extend right down 
to the top of the boss. a 

When ornamenting a set of draughts- 
men—already turned to size and thickness, 
as well as highly polished—each in turn 1s 
inserted in the one chuck; whose shallow 
aperture brings it sufficiently clear of the 
metal to guard the fine slide-rest tool or 
cutter from damage. With the segment 
and the spiral apparatus combined with 
the slide-rest, a vast variety of elegant 
patterns can be worked on the -surfaces. 
Where duplicates only are required, it is 
well to work with two of these chucks that 
are twins, so that the various portions of 
the pattern may be cut on ‘each piece in 
succession. The fine adjustment for the 
latter must be employed on the two discs 
in this way, because it is practically im- 
possibie to reset the apparatus to cut 


has been any disturbance of it. 
K. C. A. J. 
(To Ve? continued.) 


exactly the same size and depth if thera 
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WITHIN THE ATOM, 


Lectures given during March at various 
American centres of learning by Dr. F. 
W. Aston, of Cambridge, made a notable 
contribution to the general knowledge of 
the, remarkable advances of the moment 
in physical chemistry. More and mor 
it is coming to be taken for granted that 
the chemical elements are made up of 
identically the same stuff, and that -ther 
differ only in their structural arrange 
ments. More and more the nassage from 
one element to another which has s0 dumb 
founded science when it was first obserred 
taking place spontaneously is coming to be 
sa matter of course and something whieh we 
may ultimately hope ‘to control. 

There are several cautions which should 
be observed in this connection, however. 
In the first place, whatever our assurance 
‘that we shall be able to convert one sib- 
stance into another, the off-hand-assump $ 
tion that it will be profitable to do thisis 
not justified. As regards actual trans 
mutation, we can to-day extract gold from, 
seawater, from the air, from almost am 
rock or earth. We do not, however, at} 
tempt to extract it save when it is present 
in quantitiés above the commercially 
profitable minimum. It is of little com. 
fort to get a dollar’s worth of gold from 
any source at a cost of $1.05. So it will 
probably be, if not permanently at least 
for a very long period, with any effort 
to convert the commoner into, the rarr 
elements. The question of economics i:] 
outside Nature's domain ; but the man wh 
hopes to get rich by making gold out of 
lead or copper out of granite or gasoline 
out of water by atomic transfer must haw 
a process that costs appreciably less thar 
the value of its products. And this th 
most enthusiastic cannot predict. — 

The same condition holds with referent 
to the conversion of atomic energy, or œ 
matter into energy; and here even less at 
tention has been paid to commercial 
limitations. The chemist is apt to assum 
that commercial transmutation will not b 
possible; he is equally apt to forget hs 
traditional conservatism and assume thi 
the development of energy from atomi 
‘sources, when once realised, must new 
sarily be profitable. Actually, it may ver 
well happen that to release 100,000 hors 
power we would have to spend more the 
that amount; and then atomic energ 
like transmutation, would be for te 
laboratory scientist alone. ms 

Another point which is worth emphas: 
ing is that the present trend of scier 
does not in ‘the least contribute to tk 
respectability of alchemy. What we a 
now doing is very reminiscent of what tè 
alchemists were talking about. But® 
flatter these old dreamers beyond measur 
when we read into their vaporous. wort 
‘and ineffective attempts at practice ai 
particular significance. They were trp: 
to do something—-what, they did © 
know. Their statements are purposely © 
vague as to mean nothing, and hence an 
thing. Any development, in amy. die 
tion, which modern science might bv am 
possibility make could without: dificult 
be tortured into accord with the vague an! 
meaningless phrases of the seekers for th 
philosopher’s stone. Parellelism betwee? 
what we are -now doing and what th 


versity ‘of the use of it is so far-reaching | 
that strange is the lamentable indifference |. 
with which its existence has been re- 
garded. In ordinary life matches, fuel, 
furnishings are in hourly use; the daily 
newspapers are the product ot pup wood ; 
and when the home or the office or fac- 
tory is left behind by railway, ship, tram- 
ear, or other vehicle we travel in, ‘under, 
or over it. Telegraph and telephone sys- 
tems and coal mines are supported by it- 
Merchandise for export and import is 
packed: in wooden cases, and the steel 
works consume even the twigs of ‘birch, no 
other effective substitute having been de- 
vised to give the red-hot plates the sur- 
face finish required by the trade. There 
is practically no industry in which lumber 
fails to find a place, while in art and 
music and science it is shaped into ser- 
vice. Curious, too, that the changes 
which time: has evolved in customs and 
manufactures have never diminished the 
demand. When ships were wholly con- 
structed with wood their size was so small ' 
that an ocean liner, as fashioned to-day, 
and framed in steel, blends in its construc- 
tion more lamber than the largest frigate 
in the time of Nelson. On recent battle- 
fields no commodity was more essential, 
and millions of tons were thrown into the 
service, not alone for purposes readily 
understood, but for the uses of a new era. 
In the composition of gas masks the char- 
coal of birch became an important ingre- 
dient,. while the most effective cleanser of 
the tens of thousands of leather tunics 
served out to the soldiers was found in the 
sawdust of hardwood trees. For the con- 
struction of aeroplanes, one of the most 
modern of innovations, the United King- 
dom had to be scoured for well-grown. 
close-grained ash; and spruce, capable of 
bearing the strain of pressure in the air. 
had to be brought from Canada or found 
in the mountains of the French Jura. 
Germany for her armies in a year pre- 
pared one million tons of beech wood for 
clogs, which had to be substituted for 
leather soles in the soldiers’ outfit. | 

Archimedes at Syracuse in 200 s.c. built 
the largest ship of the period, and it was 
found that a tree long enough for the main 
mast could only be found in Britain, from 
whence it was conveyed, and, by way of 
recompense, seven years later it is known 
that the Roman Emperor Severus em- 
ployed legions of auxiliary forces cutting 
down. the forests of Scotland. The Delphic 
Oracle commanded Athens to defend her- 
self behind wooden walls, which being 
done, Themistocles obtained complete vic- 
torv-over the Persians. 

Later the Isles of Britain were safe- 
guarded from invasion by our “ walls of 
oak ’’ upon the waters, and so in wars of 
old, as,of the present, lumber was always 
at “the front.’” In the time of the kings 
of Judah we find the Prophet Isaiah 
writing on inspiration—‘‘ I will plant in 
the wilderness the cedar, the shittah tree, 
the myrtle, and the oil tree. I will set 
in the desert the fir tree, and the pine 
and the box tree together,’’ which, curi- 
ously, is just what has to be done in this 
country to-day. The Ark of the Scrip- 
tures, the Cross of Calvary, the wooden 
horse of Troy, the gallows of the Tyburn 
tree, the faggots used for. the burning 
stake also in their way display the vary- 
ing periods and diversified purposes to 
which lumber has been used throughout 
the ages, and still there has never been a 
world-wide effort to conserve and protect 
the forests which nature originally pro- 
vided for our service. Lumber daily 
reaches our ports, and our sorelv depleted 
exchequer is regularly emptied to pay;|aichemists were trying to do is- not tok 
for it must be bought, as without it we|sought without doing the greatest inju- 
could not exist as a great commercial|tice > to :modern  sciencé.— Scientific 
nation.—J. S.. in “The Scotsmani’’ American”? am : 


LUMBER. 


During last century—in fact, for many 
centuries—-the definition of ‘‘lumber”’ 
‘was never in doubt. Everyone knew it 
consisted of any useless, discarded, or 
cumbersome article which for the common 
comfort or common good was stored in the 
seclusion of the lumber room, an apart- 
ment usually located in the attic ar loft, 
where youth on exploration bent delighted 
to rummage, finding a wonder-world of 
interest. Here were old hair trunks, great 
brass-studded chests of ancient clothes or 
vestments, bridal gowns for the girl,. uni- 
forms or accoutrements for the boy, and 
toys of another age for both; old Georgian 
mirrors and such-like treasures, broken 
chairs, old bedsteads, and quite a hoard 
of other unexpected surprises. But the 
lumber rooms and the contents of them 
have largely disappeared in the last de- 
cade. Jumble sales, the invention of some 
‘ingenious mind; finds of old dust-eovered 
master paintings in the rafters, recorded 
in fact ,or fiction, and the ‘‘ vicissitudes ” 
of war, which enhanced the marketable 
value of every piece of old and damaged 
furniture, all in combination brought 
about a general dispersal; and so the 
horse and the motor waggons were loaded, 
and they weut lumbering along with the 
lumber over the land. 

A universal scarcity of sawn and manu- 
factured timber among the Allies caused 
the issue of an invitation to Canada to 
send over wood fellers and sawyers. They 
came in 1915, and were soon followed by 
the American Forestry Engineers. In 
about two years over 40,000. lumbermen 
had reached British or French shores in 
battalion form, equipped with mills, cant 
hooks, and other tools to hustle the ex- 
ploitation of the woods. These men never 
spoke of timber; it was all lumber to 
them, and they introduced quite a number 
of other words of their new vocabulary as 
well. Railway sleepers, for example, be- 
came ‘‘ ties,’’ which is really more directly 
descriptive, as these pieces of wood upon 
which the rails are laid really bind up 
the track and the rails together. Timber 
is heavy, bulky, and cumbersome, hence 
to the Colonial it became lumber, and it 
would seem that we have to some extent 
assimilated the designation over here— 
‘ Nomen atque omen!” All theiworld over, 
before this change of name, timber—or, 
more properly, the forests which it 
formed—have been treated with complete 
disregard of their material economic 
consequence. ‘They were, in fact, really 
treated as lumber, and destroyed or neg- 
lected at the whim of the jpopulation. 
Whether the material is called one or 
other, it is important that plentiful sup- 
plies be forthcoming, because it is one of 
the products of the soil most generally 
essential for the maintenance of civilised 
nations. The invasion of Britain and 
France by these Jumbermen from the 
Western Continent brought about a more 
universal understanding of the inherent 
value of forests. Every Ally was in search 
of lumber, as well as every enemy, and 
the first awakening came when those who 
were lacking in forests called for the lum- 
ber in enormous quantities. 

It can be no controvertible statement to 
aver that never a day passes in which 
man, woman, or child does not look upon 
or come in contact with wood, while even 
by the tonch of it, an ancient legend por- 
tends, evil may be averted. The very di- 
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THE ESSENTIAL STRUCTURE 
MATTER. 


Mr. W. L. Bragg (Professor of- Physics 
‘at the University of Manchester) lectured 
to the North-Western section of the Insti- 
tute of Electrical Engineers last Friday 
night on recent developments in, atomic re- 
search. Professor Bragg said: We could 
'no longer regard work on the structure 

sof the atom as of a highly speculative 
nature, interesting only to workers in the 
. most advanced branches of pure science. 
The time was rapidly approaching when 
“much of our knowledge, both in physics 
‘and chemistry, was most easily grasped 
and co-ordinated when we, thought ‘in 


tu terms of atomic structure. ‘Not only in 


‘pure science, but in its technical applica- 
_ tions also, we must think in terms of 
-toms in order to get the insight’ and 
„imagination which were necessary for de- 
vélopment. A new science was growing up 
which could not be called physics or che- 
mistry, and which was more fundamental 


x, tthan either. Physics and chemistry dealt 
„ ‘with the behaviour of matter in bulk; 


‘this new science dealt with the properties 
of the individual units of which it was 
When. we come to deal with 
atoms all distinction between physics and 


-+ -chemistry disappeared. The linking to- 
n gether of two atoms to form a molecule— 


.& phenomenon regardéd as the proper sub- 
ject of study of the chemist—was seen to 
be no different in nature from the linking 


‘ -together of atoms to form a solid body, 


-with its - 
: rigidity. 
' 87 DIFFERENT VARIETIES. 
Atoms were the units of which matter 


physical properties, such as 


. in its-infinitely various forms was’ com- 


ir? 
1 
a 


“r 


f 


„ posed, 


= Studied. 


e By reducing the substances to 
their simplest elements we had come to 


: “Know of a certain number of types of 


thesé units, the atoms of the various ele- 
‘ments. ' Some of these elements, such as 
oxygen, silicon, and aluminium, were so 
- common: that the Earth's crust was largely 
composed of them. Others were so rare 
.that all the resources of science hardly 
: sufficed to collect a sufficient quantity of 
them to enable their properties to be 
We knew altogether of 87 dif- 
ferent units or- atoms. Of these, hydro. 
gen was the lightest and uranium the 


“heaviest, the atam of uranium being 237 


times as heavy as that of hydrogen. Other 


. Substances were compounds of these atoms, 


A pure chemical substance consisted of a 


; e e . . 
_ ` number of identical composite units, each 


> 
7 


» 
OoN 


` built of several atoms linked together in 


: the same way to form the chemical mole- 


cule. . 

These atoms were excessively small, the 
atom of ‘hydrogen, for instance, weighing 
` 1.66 x 10—24 gm. If we took a small 
vessel of one cubic centimetre capacity and 
‘exhausted the. air in it till its pressure 
became one-millionth of the ordinary 
pressure of the atmosphere, then there 


- would still remain some fifty million-mil- 


lion atoms'‘in the vessel. It was the very 
small size of the atom which made the 
study of its properties and’ structure so 
difficult. 
There were two lines of approach to a 
knowledge of atomic structure, which had 
given rise to different points of view which 


seemed at first sight antagonistic, but. 


which were not really so. The first way was 
-to make some kind of mechanical model of 
the atom and ascribe to it properties such 
as we were familiar with in other mecha- 
nical models. We could give it a eertain 


- size and shape, and associate with it cer- 


tain forces exerted in its neighbourhood. 


This was a convenient way of thinking of 


the atam, but. for reasons which he would 

go into later, it could only be a makeshift 

‘way of doing so. It must be finally re- 
| | 
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placed by theories of atomic structure of 
the second type. These theories started 
with the units of which the atom was built 
up, and sought, by assuming these units, to 
obey certain physical laws, to predict. the 
structure and behaviour of the various 
iinds of atom. 


Tue FUNDAMENTALS OF MATTER.. 


Both methods started with æ certain. | 


amount of common knowledge, which we 
had obtained about atomic structure. We 
knew a good deal concerning ‘the units of 
which the atom is built up. One: constitu- 
ent common to all matter was the electron., 
The electron. was a small particle with a 
mass about one two-thousandth tha't of the 
hydrogen atom and bearing a negatiye 
charge. “This charge, which we have 
been able to measure, appears,” Professor 
Bragg continued, ‘‘to be the natural unit 
of electricity. All quantities of electricity 
must be expressed as being equal to a cer- 
tain number of these elementary charges. 
We have never found evidence of a frac- 
tion of this, charge existing in nature. 
Electrons are common to all bodies. From 
whatever source they are derived thev have 
exactly the same properties. They are one 
of the fundamental constituents of matter. 
Every atom contains a number of these 
electrons, some of which we have been 
able to measure. The negatively charged 
electrons surround a central core of the 
atom which we call its nucleus; this, like 
the electrons, is a body which is excessively 
small compared with the atom itself and 
which has a sufficient positive charge on 
it to balance the negative charges of the 
electrons. These are the only constituents 
of the atom; the outer system of electrons 
hold in some way to these central posi- 
tively charged nucleus. | 

“ We have seen that there are a number, 
of different types.of atoms. How do these 
differences in their properties arise? The 
answer to this is a very simple one: it is 
merely a question of a play on numbers. 
The number of electrons which surround 
the nucleus depends upon the positive 
charge om the nucleus which holds them 
there. If this positive charge consists of 
one natural unit so that the atom can hold 
one electron, then the result in structure 
is an atom of hydrogen. If the positive 
charge consists of two units, an atom of 
helium results, if of three units, an atom 
of lithium, and so on up to the most highly 
charged nucleus we know, that of uranium, 
which binds 92 electrons to it. The various 
elements, as we know them, correspond to 
different numbers .of charges between one 
and ninety-two. Since we know 87 
elements, these form an almost complete 
series from which only five elements are 
missing. 

“Though we know a good deal about 
these units of atomic structure, we know 
very little about the way in which they 
are built together. The, atom is an ex- 
ceedingly empty thing. The nucleus and 
its electrons may be likened to our Sun 
with its accompanying system of planets. 
We would expect the negatively ‘charged 
nucleus, and some force must prevent 
them from doing this. This is the problem 
of atomic structure.” 


Atomic LANDMARKS. 


Although we know so little about atomic 
structure, Professor Bragg said, our know- 
ledge of the numbers of electrons which 
went to make up the various atoms had 
gone a long way towards explaining those 
relationships between the properties of the 
various elements which were summed up 
by the chemist in the periodic table. 
When atoms were arranged in tthe order of 
increasing atomic weights it had been dis- 
covered that elements with very small pro- 
perties followed each other at regular in- 


i tervals. Certain atoms formed very well. 


a 
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defined landmarks in the series.. They 
were atoms which were characterised by 
having no chemical properties of any kind 
whatever; they did not enter inta combina- 
tion with any other elements. These were 
called the inert gases. In distinction to 
these very inert gases, the atoms occurring 
just before them or just after them were 
very active chemically. 

Professor Bragg gave some exaniples of 
the way in which these ideas were con- 
firmed by experiment. For a long time, 
he said, ‘the molecule—that association of 
atoms to form a new unit with quite dif- 
ferent properties—had remained some- 
thing of an abstraction. The chemist .had 
told us that certain numbers of atoms com- 
bined together to form a molecule, and had 
even suggested, by means of his structural 
formule, which atoms were linked to which 
in the molecule, but that was as far as it 
had gone. The studies of crystal structure, 
however, had made it possible to see, as 
it were, the chemical molecule with a 
powerful ultra-microscope. ‘‘ We can find 
the distances between the atoms and their 
positions relatively to each other, and so 
can make a model of the molecule which ` 
is correct to scale. The ideas which I 
have mentioned above, that there were two 
types of combination between atoms, are. 
borne out by these studies of crystal struc- 
ture. When the atoms are combined to- 
gether by the linking process (in the cases 
where both atoms are deficient in the num- . 
ber of electrons for complete stabilitv) ` 
there is a very much closer approach to 
their centres than when this linking does 
not take place. 

“ We are so confident now of our results 


on the sizes of molecules that they can be 


applied to quite complicated crystal struc- - 
tures. You will be familiar with the ben- 
zene ring of the chemist in which six 
carbon atoms are linked together in a ring. 
By studying the arrangement of carbon 
atoms in the diamond, when the whole 
crystal structure is full of rings such as 
these, we can get an idea of the length, 
breadth, and-depth of the ring, or two, 
three, or four rings side by side, such as 
form a basis of naphthaline and anthra- 
cene compounds. We can make a dimen- 
sional model of any of these compounds, | 
and by packing together the units suitably 
we can build up structures which corre- 
spond to the actual crystals of these sub- 
stances. This might be called the descrip- 
tive method of attack. We are making a 
model of the atom and explaining the pro-, 
perties in terms of those of matter on a 
large scale. 


‘ 
A New Mecnanrcat Law. : 

“I will pass on now to the analysis of 
the atomic structure, the attempt to for- 
mulate laws which regulate the movements 


‘and position of the electrons and nucleus 


in the structure. I want to make clear the 
fundamental difficulty which at once con- 
fronts us when we seek +o do this. We 
must give up all idea of explaining the 
mechanism of the atom by means of oui 
mechanical models. Our models sum- 
marise the way in which we know matter 
in bulk behaves. We are no longer 
justified, and indeed it is quite clear that 
we cannot apply the same laws to the 
units of which matter is composed. Our 
laws.of mechanics hold as a sort of average 
effect when we are considering masses of 
matter consisting of an enormous number 
of atoms, but we have no reason to suppose 
that they will hold when we come to con- 
sider individual atoms. 

“I will take one or two illustrations to 
show how different this atomic mechanics 
is from large scale mechanics. We have 
seen that apparently nature has fixed a 
certain natural unit of electrical charge. 
We have come to‘the(conclusion that there 
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is .another physical quantity which is 
always atomic. This physical quantity, 
which has been chosen by nature to be 
atomic, is one which strikes us as very 
extraordinary. It seems natural to find 
that electricity is atomic; the concept of 
electricity is one of an exceedingly funda- 
mental nature. 
natural to suppose à priori that such a 
thing as energy was atomic, but this is not 
the’case. It can exist in units of any size. 
What we have found to be one of the funda- 
mental units of nature is the unit of 
angular momentum. 

‘‘ This is something entirely foreign to 
our ordinary mechanics. A large flywheel, 
to the axis 9f which a twisting force is 
applied, gathers up angular momentum at 
whiat appears to be a steady rate, and must 
do so by our laws of mechanics. When, 


however, we come to consider the smallest 


of flywheels, molecules where there are 
two atoms linked together, spinning round 
their common centre of gravity, nothing 
of this kind exists. The molecules of a 
gas are set spinning when they jostle 
together owing to their heat motion. In- 
stead of moving round at all speeds, some 
slow, some fast, as we would expect by 
the operation of their chance encounters, 
-we find that they are either absolutely 
at rest or have a certain rate of spin, or 
twice that rate, or three times that rate, 
always possessing some multiple of the 
unit of momentum. We must think in 
quite a new way if we are to understand 
this atomic mechanics, and divest ourselves 
of the ideas which we have learnt by study- 
ing bodies of large size. This is a new 
mechanical law, and we must bring it in. 
when seeking to explain the structure of 
the atom. 


‘It is along lines such as these that 
Bohr has made his classical attempt to 
build wp the atom from initial principles. 
He supposes that the electrons are kept 
away from the nucleus because they are 
sweeping round in orbits like planets 
around the sun. By our - ordinary 
mechanics, an infinite number of such 
orbits would be possible. According to 
the atomic mechanics, only those exist 
which give the electron the right momen. 
tum. This is a very simple and not very 
accurate way of stating the case, but it 
will perhaps give some idea of the way 
in which a definite structure can be given 
to the atom although we start with such 
an elastic thing as electrons under central 
attracting nucleus. The important appli- 
cation of Bohr’s theory is to the omission 
of spectral lines, and the correspondence 
between his predictions and the results 
of experiment is so striking that there is 
no doubt that he has gone a long way 
towards the solution of the problem. 


THe Practicat RESULTS. 


‘‘ I have tried to contrast these two ways 
of attacking the problem of atomatic 
structure! Although the first method will 
no doubt be replaced later by a far more 
penetrating analytical method, I believe 
that it has the greatest interest for workers 
in all branches of science. The chemist 
can replace his structural formule for 
molecules by scale diagrams and can see 
what room the various atoms take up and 
what influence they are likely to have on 
their neighbours. The vital importance 
which the structural formule have had, 
especially in organic chemistry, is a proof 
of the advantage of our new knowledge 
of molecular structure. It gives us new 
ideas about the strength of materials, and 
as such would be of great interest to the 
engineer.’’ Professor Bragg described 
what had recently been done in this con- 
nection with aluminium. One took a bar 
of aluminium, gave it a crystallised struc- 
ture all throngh its length, and put if 


é 


It would perhaps be 


are in summer time, and cannot expect the 


into a testing machine. It might bulge 
or it might thin at some point. The 
making of pictures of molecules had helped 
in many odd ways—in the discovery of the 
best lubricants, for example. The mole- 
cule was no longer idealised. It was being 
treated in a tangible, and to some it might 
seem an imdelicate, way. 

In conclusion, Professor Bragg said that 
more searching analysis into atomatic 
structure was proceeding. Obviously the 
determining constant in atomatic structure 
was this atomatic number. If we finally 
solved the problem of structure we would 
be able to replace the long list of proper- 
ties which chemists had found each element 
to possess by a set of formuls which gave 
the properties when the atomatic number 
was substituted in them. That was the 
goal towards which the work of research 
into atomatic structure was tending. 

[We are indebted to the ‘‘ Manchester 
Guardian ” for the foregoing report. ] 
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THE ASTBONOMER-ROYAL AND 
THE CLOCKMAKERS. 


At a Livery dinner of the Company, 
held at Skinners’ Hall on Tuesday, April 
25, Sir Frank Watson Dyson, F.R.S., 
Astronomer-Royal, the Master, presiding. 
Admiral Sir Frederick Tudor Tudor, in 
responding to the ‘toast of the Imperial 
Forces, said that, before going as Com- 
mander-in-Chief to China in 1917, he did 
three years’ hard work as a Sea Lord of 
the Admiralty. He happened to live under 
the shadow of the time-ball of the Master 
at the Royal Greenwich Observatory, and 
he had much pleasure in testifying to the 
most successful drop of that time ball at 
one o’clock, more or less. Sundays and 
holidays were not even excepted. On one 
occasion some guests of his told him they 
had been looking at the wretched time-ball 
for a quarter of an hour. It was five 
minutes past one, and it had not budged. 
He (the speaker) had an inspiration, and 
said: ‘‘ Perhaps it would be better not: to 
ring up the Astronomer-Royal because we 


ball to drop till two o’clock.’’ In his posi- 
tion as President of the Royal Naval Col- 
lege, he had two clocks. One was a spring 
Zodiac 140 years old, but he had never 
discovered any spring about it; and the 
other was a grandfather clock. One re- 
corded mean solar time and the other one 
sidereal time. This was a great advantage 
to him if he went down at the wrong time 
for meals, as he could always swear that 
he was going by the other time. The Navy 
and the mercantile marine, added Sir 
Frederick, were greatly indebted to the 
Company for their excellent. chronometers. 
Someone had said that the science of navi- 
gation was dead, and that chronometers 
were dead. Everything was to be done by 
wireless. There’ was, however, a great 
desire at the Admiralty in the late war 
to stop the wireless chattering. .It was 
only by absolute freedom from such chat- 
tering that the battle of Falkland Islands 
was made successful. Those who were in 
a hurry to kill the chronometer were also 
in a terrible hurry to kill the battleship. 
He had been for forty-seven years in the 
Royal Navy, and he had heard the battle- 
ship killed no less than five times. 
last time it was by a submarine, but as a 
fact not a single modern battleship was 
destroyed by a submarine during the Great 
War. It was the business of the Royal 
Navy to see that a bomb did not get near 
enough. The British Navy, he added, was 
quite capable of devising and developing 
means of warding off air danger, if left 
free to do so. The Master, who responded 
to the toast of the Company, said the Lord 
Mayor had asked how he came into the 


sycamore fruit. 


Tha 


Clockmakers’ Company—whether ‘he came 
by servitude or by patrimony. It wasa 
difficult question. _ It reminded him of a 
writer in the Old Testament who er. 
plained that he was neither a prophet nor 
the son of a prophet, but a gatherer of 
He (the Master) was a $ 
mere outsider when he was brought int § 
the, Clockmakers’ Company,- and he 
esteemed it a very high honour because he 
had a very great admiration for the Com- 
pany. One of the early chronometer 
makers was David Ramsay, referred to in 
Scott’s “Fortunes of Nigel.” `. He came 
from Edinburgh in the reign of James I. 
and set up in business in. London. They 
would remember the row in Fleet Street. 
Ramsay’s apprentices left the master to 
look after his customers, and that. sadly 
interfered with his calculations. . The 
Clockmakers’ Company had had a succes 
sion of very. eminent artists.in their ranks. 
Amongst others, he mentioned Harrison. 
who made the first modern chronometer. 
a work which was of incalculable advan. 
tage to the British Navy and mercantile 


marine. There were giants in those day: 
‘The Livery to-day was composed mainly 
.of people connected with the craft and 
‘mystery of clockmaking. During the war 


they showed what they could do. The 


were short of labour, but they always man- 


aged to get things done, and: were never 
held up. He was particularly interested 
in a chronometer captured. in the Emden. 
It bore the name of a Hamburg firm. bit: 
he was assured by the technical expert: 
that it was made-in Clerkenwell. Refer- ' 
ring to Mr. Einstein, the Master said that | 
eminent scientist has been lecturing m 
America, and at Washington he sat ap all 
night discussing relativity. with physicists 
In the end, the chairman asked Mr. Ein- | 
stein if he had anything to say. “ Yes,” 
he replied, “I have. This discussion has 
given me an entitely new. conception of 
eternity.” me 


>= @ Ml 
SMOKELESS FUEL. 


Explaining to the Manchesfer Literary 
and Philosophical Society ‘recently the 
working of his ingenious apparatus for 
ascertaining the quantity of smoke i| 
the atmosphere. Mr. William Thomson | 
asserted that the only hope of our obtain- 
ing a pure atmosphere is agh our-gas- 
works manufacturing “a solid smokeles 
fuel which can be burned easily in the 
household.” 2a 

On the 27th ult., before a gathering o 
owners and managers of collieries, gas 
works and blast furnaces, and experts m- 
terested in smoke abatement research, 
Messrs. Sutcliffe, Speakman and Co.,.8: 
Leigh engineering firm, gave a demonstra- 
tion of an entirely~different method of 
producing smokeless fuel on their pre 
mises. The demonstration ‘took the form 
of a lecture by Mr. Edgar Evans—who 
was at one time head of the Rhondd 


‘Laboratories and chief scientific advist 


to the late. Lord Rhondda—with som 
supplementary explanations by Mr. E. R 
Sutcliffe, and an exhibition of the proce 
of manufacturing the fuel and of its bum 
ing qualities. A , 

The process, Mr. Evans explained. # 
distinct from systems of low temperatur 


carbonisation, because temperatures of 


and 1,000° Centigrade may be applied 
in the extraction of the. volatiles from th 
coal and still leave behind dense and fre 
burning coal. The firm abandoned lor 
temperature carbonisation six lor sevet 
years ago, though at that time they felt 
they had solved its technical problems 
“ We had at the back of our minds,” Mr. 
Evans said, “the ideal of treating the 
whole,of the coal produced in the country. 
We felt this would be impossible with the 


~~ 
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small retorts required for low temperature 
carbonisation. The average coke oven in 
this country will produce about seven, tons 
a day, and,the largest in the world from 
twelve to fifteen tons a day. These units 
are too small. We had to think of units 
of 100 tons per day per retort at least, 


` -and we went to work to ‘meet these condi- 


tions.” 
. With the aid of some microscopic slides 


~ taken specially by Sir George Beilby, head 


‘of the Fuel Research Board, Mr. Evans 
showed the structure of different kinds of 
smokeless fuel, and compared it with that 
of charcoal, with the object of enforcing 
his argument that it is the structure of 
the fuel rather than its composition that 


- 


accounts for its remarkable combustibility. 


A piece of this fuel taken from ‘the fire and | bell 


isolated on the hearth, he asserted,. will 
continue to burn for hours afterwards. It 


‘ean be produced in any existing coke oven 


or gas retort; but as all the retorts and 
ovens in the country together are only car- 


.bonising about 38,000,000 tons a year, and 


there is need for more than 200,000,000 
tons to be so treated, Messrs. Sutcliffe and 
Speakman have designed retorts each 
capable of carbonising, they say, 1,000 tons 
in twenty-four hours. As boiler fuel, Mr. 
Evans added, it would greatly simplify 
the work of the boiler designer, and in 
blast furnaces it would save from 5 to 10 
cwt. of fuel in the production of each ton 


- of pig iron. 


— > 2s ee-<——_—— 
THE REGULATION OF ROAD 
_ VEHICLES, 
The report of the Departmental Com- 
mittee on the Regulation of Road Vehicles 
divides self-propelled road vehicles into 


five classes—or, rather, into six. They 
are: 1, Locomotives, either heavy or 


`- ligkt ; 2, Heavy motor vehicles (including 


tractors); 3, Agricultural tractors; 4, 
Motor-cars; 5, Motor-cycles; and 6, the 
extya class, ‘‘ Exceptional vehicles.” It 
is“ recommended that the Minister of 
Transport should have wide authority to 
vary and alter any regulations from time 
to time. ‘‘ The existing twenty miles per 
hour maximum speed limit is consistently 
and regularly exceeded by almost every 
motorist.” Therefore the committee pro- 
pose that it should be abolished. In the 
case of “heavy motors” a speed limit 
must be maintained because of the danger 
of road damage and vibration. Rear iden- 
tification plates should be clearly illumi- 
nated, but the committee seem to think 
the main offenders in this matter are the 
motor-cycles. Mirrors or sound-receiving 


devices should be fitted for drivers who 


cannot see behind owing to the build of 
théir vehicle. Between-wheel guards 
should be‘made compulsory (as on an 
omnibus). It should be necessary to have 
two witnesses for all speed limit prose- 
cutions (which will make it nearly impos- 
sible for anyone but the police to secure 
a-conviction). The penalties for dangerous 
driving Should be increased and the 
penalties for getting a new licence ille- 
gally largely increased. Gas is not to be 
used except by special licence. ‘The te- 
port is preparatory to new legislation on 
the id ba and affects everybody using 

€ roads. 


2 0o 0 
© ETNA IN BRUPTION. 
far as my khowledge goes. writes 


So 
Mr, 
rdian, Etna has not yet been suitably 
Valued by the kinema men, but assuredly 
hi time will come. If caught in one of 
ms tempers, with thunder-gnd-lightning 


C. ,Edwardes in the Manchester 


accompaniments, he may be warranted to 
thrill the photographer: About the success 
of the pictures made under such weather 
conditions I can say nothing, but about 
the emotions of being on Etna’s top dur- 
ing an eruption, with 
on all sides and forked lightning stabbing 
the sulphurous semi-darkness, I ought to 
be able to. 

It was ost in midnight darkness and 
some 9,500 ft. above sea-level that the 
crawl and scramble up the crater slope 
began. My companions. soon required 
further persuasion to continue. They re- 
cdived it. But at the third time of 
soliciting I also was troubled by doubts. 
The thunder and lightning im the. pitchi- 
ness were very disquieting; Etna’s cwn 
) ing was still- more so. Snow was 
falling, and the footwork on the warm wud 
and scons of so steep an acclivity was 
exhausting. Besides, something else was 
falling with the snow—red-hot stuff and 
incandescent stones, which landed in the 
mud with significant thuds! ‘‘ Signore! 
signore!’’ cried the men, once more at a 
standstill, and there was earnest mention 
of widows and orphans. But it seemed 
such a pity to confess defeat so near to 
our goal that once again I was obstinate. 
We bandaged our heads with scarves and 
handkerchiefs and, half suffocated by the 
sulphur fumes which came scourging down 
the slope, rushed the few hundred final 
feet of the mountain. We were boot-deep 
in hot mud at the finish, and greeted by 
a hurricane ‘wind from the thundering 
storm centre as well as the crater bellow- 
ings and fusillades. A single minute or 
less here on the slippery lip of the furnace 
was enough. The fumes were stifling. 
Etna’s sonorous pantings in that infernal 
vaporous pit were the worst sound yet, 
and it were sheer lunacy to trust to luck 
any longer. ‘‘ Run! run!” shouted the 
men, when an intense glow came sud- 
denly from the pit, and we were doing 
our best to run, and hoping'the best for 
our heads, when the fiery rain from the 
volcano’s latest abdominal effort descended 
on all sides. l 

We were a singed and panting trio when 
we rejoined the horses, but otherwise un- 
damaged. Instantly now the men’s spirits 
soared. They laughed and rejoiced as 
they had previously complained, and drank 
wine. There was talk of a votive candle 
or two in the Nicolosi church by and by. 
And the patient horses were patted affec- 
tionately. ‘‘ There are not many. even 
in Nicolosi who have seen what we have 
seen, caro signore,’’ declared one of the 
men, with a pallid smile. ‘‘It is some 
thing to remember, always.” 

It certainly was. 


a oP ee 
THE CUCKOO. 


At a time of year when the cuckoo is 
once more making itself heard, the old 
puzzles assert themselves. What does the 
shirking of parental responsibilities mean ? 
How does the mother cuckoo effect the 
purpose ? : 

We welcome, writes Professor J. Arthur 
Thomson in the Scottish Journal of Agri- 
culture, Mr. Edgar P. Chance’s fine cine- 
matograph demonstration that in certain 


| oases the mother cuckoo lays her egg in 


the chosen nest, and that she may previ- 
ously make room by carrying off and 
destroying the egg that has a right to be 
there. That the laying which may occur 
in the meadow pipit is nob the method 
always adopted is plain from the occa- 
sional occurrence of the cuckoo’s egg in 
such nests as those of the wren, the tree- 
creeper, and the reed-warbler, where it 


thunder cracking 


would not be possible for the cuckoo to 
sit. But this is just the sort of thing we 
should be looking into at leisure moments 
at this season. ‘ 

As to the larger problem, it must be 
borne in mind that -birds follow a certain 
routine of behaviour, partly instinctive, 
and partly intelligent. They arrive in 
spring, they look out for a territory, they 
court and pair, they make a nest, they 
brood, they nurture and educate their 
young, and they say good-bye. Now, slight 
variations in this routine are not infre- 
quent. Thus a bird may make two nests, 
a bird may use the nest of a neighbour, 
a bird may have two broods when one is 
the normal number, a bird may brood on 
dead eggs; a bird may forsake the nest 
without sufficient cause. Variations in the 
timing of events are not uncommon among 
animals. One chapter of the life-cycle may 
be telescoped down and another lengthened 
out; one train of activities may be 
exaggerated and another become rather 
perfunctory. In the most general terms, 
as Professor Herrick suggests, the cuck.o. 
which the schoolboy described as ‘the 
bird what doesn’t lay its own eggs,” illus- 
trates a temporal variation—the telescop- 
ing of the incubation chapter. That the 
method pursued sometimes differs in 
detail is a hint, that the variation is not 
yet very ancient. That the new departure 
has paid is obvious. 4 

DO Cah —— ——— 


WHY OWLS ARE DAY-BLIND. 


Owls have been the subject of many 
legends and superstitions; and these 
mostly depend upon the peculiar facial 
expression of the bird, especially during 
the hours of bright daylight, when a rest- 
ful blinking suggests a degree of somno- 
lescence which apparently we regard as 
characteristic of wisdom. The latest 
legend with regard to the owl has just been 
recovered by Dr. Millet-Horsin from one 
of the native tribes of the Sudan, and it 


explains, to the native satisfaction, the ` 


day-blindness of owls. The particular 
species to which the story refers is the 
pearl owl, glaucidium perlatum, a 
form found throughout the greater part 
of Africa, but closely related to one of the 
small owls of northern and central Europe. 
Here is the tale: The pear] owl was the 
first created of all birds, and, unfortun- 
ately,.as a consequence it was not just so 
well turned out as it might have been. 
The weakness of its manufacture is par- 
ticularly noticeable in its eyes, for it sees 


so badly in full light that it is compelled . 


to seek refuge in darkness. But the female 
owl, with the discontent of her kind, is 
unable to get used to this infirmity; she 
constantly keeps hooting away to say that 
she has sore eyes. The natives always re- 
gard birds as associating in pairs, and 
imagine that the male does his best to 
console her by saying (of course, in the 
native language): ‘This is nothing to 
worry about, it will pass, it will pass.” 
So firmly has the story taken hold of the 
native imagination that should silence 
follow the plaint of the female bird, owing 
perhaps to the absence of her mate, the 
native hearing the unanswered call will 
himself respond : “ Té-wé, Té-wé, Tô-wé ’’ 
—‘*it will be cured, it will be cured.’’ 
Poor bird, much does it need consolation, 
and yet the blindness was its own fault, 
for it was of its own choice that it wished 
to be the first to come to the world. But 
God ‘told it quite clearly that ‘‘If you go 
to the world immediately, you will not 
have eyes so good as the others.” Even 
so, nothing would stop it; it had made up 
its mind to be the first bird whatever 
might (result, —J.\R.>in “ The Scotsman.” 
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NEW GERMAN METALLURGICAL 
PROCESS. © 


The attention of metallurgists has been 
attracted to a process recently invented in 
Germany which, it is declared, furnishes 
a simple, rapid, and effective method of 
separating alloys into their’ metal com- 
ponents ‘and ` extracting metals from 
mineral ores. This process is said to pre- 
sent many advantages over the method 
hitherto employed of melting alloys and 
separating metal components. 

According to this process, writes the. re- 
presentative in Berlin of the United States 
Department of Commerce, the metals 
treated with the catalytic agent go into 
solution in a very short time, the treat- 
ment of big blocks of metal being effected 
in less than 30 minutes. Out of the solu- 
tion thus obtained the various metals 
are dissected by the employment of. simple 
“methods of chemical reaction, which per- 


: mit the retaining of the metals one by one. 


The product first obtained is in the form 
of a muddy sediment, which, after being 
dried, yields a metal powder ready to be 
used or melted in crucibles, or to be treated 
by electrolytic process. Metals and con- 
centrated ores can be treated in the same 
way, although they require one or two 
more operations than pure metal alloys. 
It is stated that the catalysator employed 


- can be bought in the open market in any 


quantity required, the greater part of it 
being recuperated in the process and used 
again. j 

It is claimed that this process offers 
many advantages over the present methods 
employed. The general expenses involved 
are declared to be relatively small. The 
are quite 
simple. The elimination of the melting 
process doés away with the outlay for 
coal for that purpose. It is further de- 
clared thab the workmen necessary require 
no special experience. The process is sus- 
ceptible of being employed on a large scale, 
quite a number of charges being treated 
at a time. The apparatus can further- 
more be constructed to work continuously, 


' being served in series by the same gang 


of workmen at the same time, thus re- 
ducing to a minimum the manual labour 
required. 

It is asserted that the process is effective 


with any number of metal components, 


every metal being recuperated separately, 
and in the case of concentrated mineral ore 
every component metal part, be it silver, 
antimony, tin, Jead, nickel, or copper, 
being retained one by one in the purest 
form. ow 

The inventor of- this process is an en- 
gineer of many years’ experience. It fur- 
ther appears that he has developed a new 
process for the electrolytic treatment of 
metals, which is said to be much simpler 
than the methods hitherto employed. This 
new method enables one to procure copper 
wire directly out of the electrolytic bath, 
thereby eliminating the melting down of 
the electro-blocks obtained under the old 
process, the rolling of the blocks into plate, 
and drawing into wire. It is claimed that 
this process accomplishes an immense 
saving in coal, wages, and time, and while 
some necessary improvements in the ap- 
pliances remain to be perfected, the prin- 
cipal problem, it is said, has been solved 
in a most satisfactory way.—“ Journal of 
the Royal Society of Arts.” 


— 


SCIENTIFIC SOCIETIES. | 
BRITISH ASTRONOMICAL 


ASSOCIATION. 


_At the meeting of the British Astro- 
nomical Association at Sion College on 
April 26, most of the time was again 
devoted to the plangts, and Mars in par- 
ticular. 

A new paper had been received from 
New South Wales, by Captain Edmonds, 
who is advancing a new theory to account 
for the “canals.” Phobos, one of Mars’ 
satellites, is a small object, perhaps ten 
miles in diameter, and goes round Mars. 
in less than eight hours, so that it re- 
volves rather more than three times in a 
Martian. day, rising in the west and 
setting in the east, perhaps twice in a 
long night. It has been stated that no 
stable satellite can have'its month shorter 
than its day, so that Phobos may be con- 
sidered unstable. a 

The writer urged that it must be drawn 
in towards the planet, and that ultimately 
it should reach the surface, with a grazing 


velocity which he computes to be two 


miles a second. ‘This he thinks would 
cause it to gouge out a “canal” round 
the equator of Mars. 

He next suggests that the ‘‘canals’’ 
charted by Professor Lowell and others, 
whose apparent regularity led him to 


infer their artificiality, may have been 


gouged out in the same way by previous 
small satellites. He finds it necessary to 
assume that the rotation axis of Mars has 
been changed several times, as the satel- 
lites must all have travelled nearly 
parallel to the Equator. 

He turned his attention to other pos- 
sible cases of satellites with the month 
shorter than the day, and came to the 
conclusion that the inner ring of Saturn 
is composed of many such. He computes 
that the division in the ring, called Cas- 
sini’s division, separates the stable from 
the unstable particles, as it occurs at just 
the distance when month and day would 
be equal. He. claims that the inner ring 
is spreading inward towards the planet 
and the outer ring extending outwards, 
possibly to form separate satellites. 

Dr. Fountain, who was in charge of the 
paper, and others took exception to some 
parts of the argument. On the one hand 
it was contended that swch a velocity at 
contact would smash up the satellite or 
destroy it by heating, and, on the other 
hand, that the resistance of the atmo- 
sphere would slow it down so much that 
no such velocity could be reached, and it 
might simply fall on the surface. 


THe Spa-Borrom. 


In reply to a question whether, if the 
Earth dried up, the red clay of the sea- 
bottom and the mountain ranges said to 
exist there would show an appearance 
similar to that of Mars, Captain Car- 
penter (father of Carpenter of Zeebrugge) 
stated that he took part in the ‘‘Chal- 
lenger ’’ expedition, and denied both the 
marine mountains and the red clay, say- 
ing that the text-book diagrams were 
exaggerated about eighty-fold, and that 
the prevailing colour of the sea-bottom 
was white. 


-MICROSCOPICAL SOCIETY OF 
VICTORIA. 


An ordinary meeting of the Society was 
held in the Rooms, 57, Swanston Street, 
Melbourne, on Tuesday, February 21, 
when the President introduced Mr. E. T. 
Quayle, one of .the leading Federal 


Meteorological officers. The subject to be 
handled had ‘a dual interest to miero- 
scopists, First, the ability to count par- 
ticles too smal] for microscopic recogni- 
tion. Second, the relative impurity of:any. 
given air. = 
Tse Dust 1x OUR ATMOSPHERE. 


By E. T. Quayle, B.A., Supervising 
Meteorologist, Commonwealth Weather 
Bureau. : 4 


-. To Dr. Aitken, a most enthusiastic and 
careful scientific worker in many fields, 
and the inventor of the dust counter, we 
are indebted for most of what we know 
about the dust content, almost wltra- 
microscopic, of our atmosphere. He- was 
the first to demonstrate that these minute 
particles in the atmosphere were neces- 
sary for the condensation of the water 
vapour into water drops in order to pro- 
duce rain. This was made experimentally 
very obvious by the introduction of steam 
into receivers filled with ordinary air or, 
air purified by filtration through cotton 
wool. In the former there was immediate 
fog, in the latter the air remained per- 
fectly clear. He had already discovered 
that water could not readily change ‘its 
state, as it does at the normal freezing 
and boiling points, without the presence 
of free surfaces. For the change of- 
aqueous vapour back into water, he was 
able to show that the dust particles pro- 
vided the necessary free surfaces. With- 
out these condensation would be possible 
only under such conditions of super- 
saturation as do not occur in Nacure. 

Dr. Aitken soon made the discovery 
that not only were dust particles always 
present in our atmosphere, but that these 
were numerous and minute almost beyond 
conception. Also that these were of 
various chemical composition. and aad 
different affinities for water vapour, thus 
giving the particles a selective action in 
the formation of artificial fogs. To count 
the particles in a fog was obviously im- 
possible, but it seemed feasible to com- 
pute the numbers if each water droplet, 
with dust particle as nucleus, could be 
made heavy enough to fall upon a count- 
ing stage. But though the air to be 
tested could easily be saturated with 
vapour and cooled by expansion suff- 
ciently to cause condensation, it was 
found that the numbers of particles were 
mostly too great to allow of more than a 
film af moisture too slight to give the 
necessary weight for instant falling or 
permanence: for counting. It was, there- 
fore, necessary to mix the air to be tested 
with large proportions of pure air, the 
readiest way to obtain which was by filtra- 
tion through cotton wool. The instru- 
ments exhibited were the large portable 
and pocket dust-counters. The principles 
were the same. The essential features of 
both were :—({1) A chamber to receive and 
mix the purified and measured portion of 
impure air together, (2) a means of setu- 
rating the air in this chamber, which was 
done by wetting the walls, which were 
lined for this purpose with blotting paper 
cemented on, (3) a reservoir and stop- 
cocks to receive from outside and intro- 
duce into the chamber the measures of 
impure air, (4) an air pump to suddenly 
lower by expansion the temperature of 
the air in the chamber, thus causing the 
necessary condensation and rain; (5) a 
ruled counting stage for the resulting 
raindrops to fall upon, (6) mirror to 
illuminate the drops as well as the lines 
ruled upon the stage, (7) a magnifying 
eyepiece to view the illuminated stage. 
The smaller instrument lacked the cotton 
wool filten and so it could not be de 


. former causing the moisture load to be 
- light; and in the latter the' fewer par- 
. ticles taking a heavier load. Their pre- 
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< day helps to purify the air by causing 
' convection, the dusty air being carried 
. upwards while purer air descends from 
r above. 
: noon gave on average 102,000 per cubic 


48 


~ X 


- upper stratum, derived from the plains to |. 


_ from the spray of breaking waves. This 


‘as many dust particles as the clear air 


e 3,400 per cubic inch. The air in unyenti- 
- dated rooms he showed to be sometimes 


: 1,902,000 on a calm, foggy morning. (2) 


- 5,000 to 30,000 per cubic inch, which 
„ Accounts for its crystalline clearness when 
- compared with what we are accustomed 


j; cubic inch. . That mountain air may on 
. accasion be much dirtier than that of the 


. counts made at Amphitheatre. One of 
. these gave for the top 
, Pyrenees Range 177,000 per cubic inch, 
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‘pended upon to deal with very impure ' 


ar., 


` Dr. 


excessive number of dust párticles in the: 


sence in cities must have an effect upon 
health. - = 

Large contributions to the dust in 
coastal air were shown to be made by salt 


“cyclic”? salt was a factor in the salt 
deposits of lagoons, etc., in Southern 


' Mountain. observations enabled him to 
show the surface origin of cumulus clouds 
which in some cases contained four times 


between them. 

City air gave him counts of up to 
0,000,000 particles per cubic inch, ordi- 
nary country air hardly more than 1 per 
cent. of this, and mountain air as low as 


incredibly impure, in one case giving 
88,000,000 particles per cubic inch. 

A series-of observations made by the 
writer, chiefly in Melbourne .and at the 
Weather Bureau, from March to July, 
1909, gave an average for Melbourne of 
674,000 per cubic inch, afd the following 
points were clearly brought out:— ` ` 

(1) Calms and north-easterly winds are 
the foulest, giving averages of nearly 
1,000,000 per cubic inch, maximum 


North winds are the purest, owing prob- 
ably to the greater convectional action 
with them—average 509,000 per cubic 
(3) Rain purifies the air, north 
winds and rain giving the lowest counts, 
128,000 and 174,000. (4) The sun each 


Observations made in the after- 


inch less than those made in the morn- 
ig. Country air gave counts of from 


to in Melbourne. Mountain air was some- 
times very pure. A count made at Mount 
Buffalo in the early morning (7 a:m.) of 
September 4, 1910, gave only 4,900: per 


lower levels was shown by a series of 
of a hill in the 


though for the base only 13,700 per cubic 
inch. The altitudes above sea level of 
base and summit were respectively ‘1,000 
and 2,400 feet. Other ascents gave similar 


peculiarities in the dust content. This. 


wes explainable by the weather at the} 
; time, the winds being westerly and the 
, ascending currents only reaching to the 
` low elevation. of 3,000 or 4,000 feet, as 
< shown by the type.of cloud, low fracto- 


cumulus and strato-cumulus. . This dusty 


` wéstward, probably flowed over without 
disturbing much the Teor of purer air 
” in the valleys beneath. X 


The President moved a vote of thanks 
to Mr. Quayle for his lecture, and to 


` Mr. H. A. Hunt, Federal Meteorologist, 


for having placed the data at their dis- 
posal, The' vote was carried by acclama- 
tion. e 

Mr. J. Searle showed an apparatus for 


Aitken found characteristic differ- | 


ences between city and country ; 
i g Gy L enced at Tokyo at 10.15 on the morning 
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SCIENTIFIC NEWS. 


` 


A severe earthquake shock was experi- 


of April 26. Buildings in the city and 


: vicinity were considerably damaged, and 
some lives were lost. No Europeans were 


killed. The shock was one of the severest 


experienced for a long period. I+ lasted 
15: minutes, the greatest duration for 


years. The Prince of Wales, who was 


‘motoring from Hakone to Miyanoshita, 
felt nothing of the shock, and expressed 
ikeen disappointment at having missed this 
‘sensation. Yokohama was shaken by the 


earthquake, and serious damage camsed 


in the Chinese quarter. The waterworks 


were put out of action. 

The degree of ‘D.Sc. is to be conferred, 
honoris causa, by the University of Leeds 
on the Astronomer-Royal, the Master of 


‘the Clockmakers’ Company. 


A new microbe, found, in diabetic 
patients, is said to have been discovered 
by Dr. Renshaw arid Mr. T. Fairbrother, 
of Manchester, who recently attracted at- 
tention by the results of their application 
of dyestufis to disease, ; 

In “ Discovery ” for May (London : John 
Murray, 1s.) Professor Wegener gives his 
first account in English of his theory of 
the origih of the continents and oceans, 
first put forward by him in 1915. Geo- 
logists, geographers, and. biologists - are 
doubtless interested in it, and certainly 
if it is found to furnish a good working 
hypothesis it will simplify explanations of 
many phenomena and stimulate further 
explanation. So far the war has hindered 
its. study here as it has hindered most 
things. The other articles are: “New 
Light on Old Authors,’ by Prof. R. S. 
Gonway; “ The Airways of Europe,” by 
Major Blake; “What is a Chemical 
Element?’’ by Dr. A. S. Russell; “ Some 
Religious Beliefs and Survivals in Rural 
Japan,” by the Rev. Walter Weston ; and 
the first instalment of “ Biology in Shake- 
speare,’’ by Prof. D. Fraser Harris. 


A new underground telephone cable be- 
tween London end Manchester has been 
opened, and with the application to the 
cable of the thermionic valve London, for 
telephonic purposes, is brought as near to 
‘Manchester as Stockport. The new cable 
will .also greatly augment facilities for 
telephonic communication between the 
two cities. | 


A Buenos Ayres message says that one 
expected result of the resignation of the 
Secretary of the Interior will be the annul- 
ment by his successor, Francisco Beiro, of 
the famous order safeguarding the life of 
the prehistoric reptile Plesiosaurus, for 
whose search an expedition left Buenos 
Ayres on March 23. Professor Onelli, 
director of the Zoological Gardens there, 
in spite of much ridicule, has not lost 
faith in the existence of some large strange 
animal roaming the wilds of Patagonia. 


“A First Book of Chemistry,” by A. 
Coulthard (London: Sir Isaac Pitman and 
Sons, Ltd., 4s. 6d.), is written primarily 
for students in junior technical schools. 
The course is practical, and the experi- 
ments require only the simplest apparatus. 


-~ Sir Charles Parsons has conveyed to the 
Trustees of the British Association a gift 
of £10,000 5 per Cent. War Loan stock, 
which he has placed unreservedly at the 
disposal of the Council. The gift is well 
{imed, as the finances of the Association 
have suffered depletion during the past 
seven years, and there was a danger that 
its activities might suffer restriction. The 
total grants in aid of research made by 
the Association, since its foundation in 


obtaining cultures from non-sterilised air. ! 1831, exceed £83,000. 
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The Board of Trade give notice“ that | 
they have received a complaint by-the — 


British Optical Instrument Manufac- 
turers’ Association, Ltd., and other bodies 
regarding optical and other scientific in- 
struments manufactured in Germany and 


sold or offered for sale in the United King-*. 


dom. The Board under the Safeguarding 
of Industries Act, 1921, have referred’ the 
matter for inquiry to a Committee consist- 
ing Sir R. Henry Rew (chairman). Mr. 
A. K. Davies, Mr. Rayner Goddard, Mr. 
A. E. Holmes, and Mr. J. F. Mason, who 
will sit to take evidence on May 15. 


Three very -useful text-books reach us 


from Messrs. Percival’ Marshall and Co., — 


66, Farringdon Street, E.C.4. The, first, 
‘‘Maintenance of Electrical Measuring 
Implements,’’ by G. Yarrill, will 
facilitate repairs by the staff in charge, 
and gives explanations of the principles of 
operation of all types. It contains four- 
teen ilustrations in the text, and seven 
plates, and is published at 2s. 6d. net. 
The next is “Practical Engraving on 


Metal,” including hints on saw-piercing, ' 


carving, inlaying, etc., and is published 
at 1s. 6d. ‘The other, “The Beginner's 
Guide to ‘the Microscone.’’ by Charles E. 


? 


raan F.R,M.S., an old contributor to 


urs,” whose name we need only men- 
tion to ensure a good sale among our many 
readers interested, covers 118 pages, is 
fully illustrated and up ,to date, and is 
the cheapest and best book for all about to 
begin the study and practice of the. science 
of microscopy. I¢ also includes a section 
on mounting slides, which will many times 
repay the price of the book; which is pub- 
lished at 1s. 6d., to many who have long 
ceased to be “ beginners.” 


The introduction of Hampshire-grown 
tobacco to the House of Commons by Lord 
Wolmer has aroused fresh interest in the 
efforts which are being made to cultivate 
the tobacco plant in this country. Tobacco 
is grown at present in Norfolk, Devon- 
shire, and Hampshire. The Hampshire 
experiment is under the direction of Mr. 
A. J.- Brandon, at Church-Crookham, 
Fleet, and has been in progress. for eleven 
years. Mr. Brandon ‘has twenty acres 
under cultivation, and has had consider- 
able success with Virginian and Turkish 
leaf. He states that it takes about four- 
teen years to establish a tobacco-growing 
industry. The war stopped his work for 
four years, but the experiments are now 
in a very interesting stage. 

A second edition of ‘‘ Liquid Fuel and 
its Apparatus,” by Wm. H. Booth, F.G.S. 
(London: Constable and Co., Ltd., 10s.), 
resents in a handy form the more im- 
mediate practical points of the author’s 
larger work, which was published in 1902, 
is still available, and remains the best 
book on its subject which has yet appeared. 
For many readers the cheaper edition now 
published will be found a sufficient source 
of information, and quite up to date. 


The cause of instability in Invar steel, 
according to ‘‘ The Engineer,” has recently 
been discovered by M. Guillaume, who has 
also found a means of practically 
eliminating it. This is achieved by the 
addition of a small proportion of 
chromium, ‘the result being that the ex- 
tent of the instability, as measured by the 
change in length after 100 hours at a 
temperature of 100° Cent., is reduced to 
one-tenth of its former. value, while its 
low co-efficient of expansion remains un- 
changed. A further addition of chromium 
will entirely eliminate instability, but re- 
sults in a higher dilatability. This new 
alloy is susceptible to the thermal and 
mechanical treatments which are made use 
of to reduce the expansion of ordinary 
Invar Steels but (their effect is less pro- 
nounced in its case. 


i , 


184 


a 

Dr. Ellis Powell, D.Sc., LL.D., of Lon- 
don, . lecturing last Wednesday week at 
Southport on ‘Spiritualism and Chris- 
tianity,’’ said that he himself. had received 
from ‘‘ an intelligence on the other side 
of life’’ a communication to the effect that 
we would shortly possess in this country 
an instrument by means of which the 
veracity of witnesses'in a court of law 
would be able to be tested. At present, 
they could only do it by means of cross- 
examination, but within a short time, said 
the “ intelligénce,’’ we would have an in- 
strument like a weather-glass which threw 
out a kind, of cloud when there was bad 
weather coming, and cleared again when 
the weather was going to be fine. This 
instrument would be put on 'the corner of 


the witness-box, and would show a white 


cloud as.long as the witness was speaking 
the truth. As soon as the witness began 
to deviate from the truth the white cloud 
would begin to turn pink, and the further 
he might go from the truth the more red 
would become the cloud until, if the wit- 
ness was ‘telling lies, the white precipi- 
tated would become a blazing scarlet ! 


“The Drawing and Design of Jigs, 
Tools, and Fixtures.” by Philip Gates 
(London: Crosby Lockwood and Son, 
8s. 6d. net), is a useful manual for be- 
ginners, apprentices, and men in the 
shops. It covers equipment for modern 
machine tools, with chapters on special 
equipment and drawing-office procedure, 
with numerous examples from practice. 
There are 165 illustrations and 17 tables. 


The prizes in the Air Ministry competi- 
tion for safety fuel tanks for aircraft have 
been, a ed as follows:—¥First Prize 
(£1,400).—The  India-Rubber, Gutta 
Percha, and Telegraph Works Co., Ltd., 
Silvertown, London, E.16. Second Prize 
(£400).—Imber Anti-Fire Tanks, Ltd., 
West Road, Tottenham,, London, N.17. 
Third Prize (£200).—Commander F. L. M. 
Boothby (R.N. retired), Overway, Tilford, 
Surrey. Twenty-six entries were received, 
and the competition was open to the world. 
The judges appointed by the Air Council 
consider that the competition has resulted 
in the achievement of the objects for which 
it was instituted and has produced a type 
of safety fuel tank which, although cap- 
able of improvement in. several minor 
respects, 1s available for immediate intro- 
duction on service and civil aircraft, and 
which, for a slight increase in weight over 
and above that of the standard Service 
steel tank, gives almost complete immunity 
from fire, either in a crash or in action 
with enemy machines. , 

Sir Joseph Thomson lectured on the 
27th ult. at University College on 
Ñ“ Atoms, Molecules, and Chemistry.” 
The most fundamental part of chemis- 
try, he said, that of chemical com- 
bination, was ground of almost barren 
knowledge. During the last thirty years 
we had arrived at a conception of the 
atom very different from that with which 
workers of his generation started. The 
origin of the present view about the con- 
stituent of the atom was the discovery of 
what was now called the electron. It was 
found that when bodies were negatively 
electrified the mass of these electrons was 
enormously smaller than any mass pre- 
viously recognised in chemistry. What- 
ever substance was used to get the elec- 
trons, the result was always the same as 
fas as mass and charge were concerned. 
This showed that the atoms of all the 
different elements had one constituent in 
common. We were able to detach the elec- 
tron from the atom. Perhaps we had not 
smashed the atom, but we had chipped it. 
We had arrived at quite definite views as 
to the constituents of an atom. But now 

we went further and tried with this basis 
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to see what the structure of the atom must 
be. 


“ Virtually the whole of the advertise- 
ment columns of the British Press contain 
good advertising, interesting and truthful 
stories of sound goods,’’ said Sir Charles 
Higham, M.P., addressing a crowded 
meeting of business men on “ Publicity ” 
at the Birmingham Chamber of Commerce 
on the. 27th ult. He maintained that 
advertising paid better now than ever be- 
fore, and ndrticularly newspaper adver- 
tising, because newspapers had realised 
that accepting advertisements from un- 
worthy people was injurious to their cir- 
culation. Manufacturers had also learned 


that an unsatisfactory article did not 


justify advertising. The best advertising 


story in the world was truth, for adver- 


tising never sold a bad article twice. He 
spoke of the value of a brand on goods, 
declaring there was not a man making a 
branded article with an easily remembered 
name that was value for money who had 
exploited it for more than two years and 
had repeat orders, who could not at any 
time sell the trade mark foy more money 
than he spent on exploiting it. 


Following the entrance scholarship 
examination held at Faraday House Elec- 
trical Engineering College on April 11, 12, 
and 13, the following awards have been 
made: R. W. Griffin, County School, 
Beckenham, the ‘‘Faraday’’ Scholarship 
of fifty guineas per annum, tenable for 
two years in college and one year in works; 
D. Moody, Central Foundation Boys’ 
School. London, the “Maxwell ’’ Scholar- 
ship of fifty guineas per annum, tenable 
for one year in college and one year in 
works; W. Swindells, Municipal 
Secondary School,. Brighton, an Exhibition 
of thirty guineas per annum, tenable for 
two years; B. K. Watts, Aldenham 
School, an Exhibition of thirty guineas 
per annum, tenable for two years; J. W. 
Bailey, Elizabeth College, Guernsev. an 
Entrance Prize of twenty guineas; D. F. 
Gover, Dulwich College, an Entrance Prize 
of twenty guineas. 
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LETTERS TO THE EDITOR 


a 
SATURN. 


(171.J)—Mr. E. Denton Sherlock’s letter 
(165) and sketch of Saturn are very interest- 
mg, but I think he will find that the promi- 
nent broad dark line south of the ring is 
merely the shadow of the latter thrown on to 
the globe, and, of course, enlarged by 
penumbra. This shadow is sometimes outside 
and sometimes within the ring, according to 
the relative positions of the Earth and Saturn 
in their orbits. The present phase of the open- 
ing of the rings is about the best for seeing 
this shadow, and it is now very dark and con- 
spicuous. The broad double (?) belt north 
of the planet’s equator is faint this year. Mr. 
Sherlock draws the outer ring, A, much 
darker by comparison with ring B than I 
see it. To me, with 8-in., there is little 
difference in the tint of A and B. This I 
find to he the case when the rings are nearly 
closed, and the contrast increases as the rings 
open out. I can just see the division in the 
rings in the ansæ and the crape ring with 
x 250. There is no sign of any dark outer 
ring, but the weather has been consistently 
bad lately. Titan, Rhea, Dione, Tethys, and 
Iapetus aro usually easy objects, and occa- 
sionally I can glimpse Pnek ae 

F. Burnerd. 


MICROSCOPICAL: ILLUSTRATIONS 
165—168. 


[172.|—This pair vastly interested me. On 
April 10, wita my 53 mm. Cooke, which I 
call my ‘‘ celestial ped nt toe I distinctly 
saw the dusky band, and judged it to be the 
shadow cast by the rings. That very evening 
I happened to be scrutinising Triceratum 


May 5, 1992, 


favus with a dry 1-10 in. The object was 
one of a group, and slightly on the elant 
It showed ingone place beauiitul pearly beads, 
in another the beads were crowned with the 
dark ring almost as depicted, and in another 
place were distinct perforations. My limite 


tions in optical science make me shy .of 
‘attempting any explanations, .bub as a 


naturalist I consider the perforations are the 
true presentment, for the diatom would have 
no use for pearly beads, whereas I do not see 
how it could go cn living if it were her- 
metically sealed up in its flinty = as 


` 


EQUISETAQEÆ. , 

[173.]—The spores of the Equisetaceæ, or 
horsetails, are interesting microscopic objects. 
When dry the four filaments are extended at 
right angles to each other; but when lightly 
breathed on they instantly wrap themselves 
round the spore, and after a few seconds they 
unwind and expand again. ` . : ) 

I have secured a good supply of them, end 
shall be pieased to send some to any reader | 
whe cares to send a stamped envelope. The | 
species is Equisetum arvense. . 
G. A. Clout. 


226, Tonbridge Road, Maidstone. 


HOME WIRBLESS SETS. | 

[174.]—During the past few weeks a great 
deal has appeared in the daily. papers re- | 
garding the spread of home wireless sets in | 
America and the possibility of restrictions 
on ‘‘broadcasting” being removed in this 
country. . In common with possibly many 
other readers of ‘‘ Ours,’”? I. should, like to ` 
instal a suitable receiving set, but know very 
little,of wireless matters. The previous occt- 
pier of the house in which I am at present 
residing was an enthusiastic wireless amè 
teur, and has left me as:a legacy two high 
masts, with tackle, and a big aerialy ed 
evidently of phosphor-bronze wire. Now, 
can any brother reader of ‘‘ Ours ’’ say what — 
has got to be done—how, when, where, and 
how much, etc.? I know that there are jour 
nals devoted to wireless matters, ` but- ther 
are too advanced for me to follow. The | 
“E.M.” popularised the cycle, motor-car, 
and other devices. Could not home wireless | 
be added to them? David J. Smith. 


FUSION WELDING. . 
[175.]—With reference to recent oor- 


respondence in your issues on a 
acetylene welding, the followi de 
ding fusion welding will found 
of interest. The particulars were oom- 
tained in an instructive recently 
read by Mr. & W. | before ithe 
American Iron and Steel Institute. The 
author referred to the three es of 


fusion welding at present in vogue—namely, 
the burning of a combustible gas in the 
presence of commercially pure oxygen, 

electric current, \and e Thermit action. 
Each process, with its characteristics and 
special uses, is explained. Cast-iron welding 
is easiest, and gives tha best results, although 
allowance must be made for shrinkage and 
contraction. The material to be added shoud 
contain a considerable proportion of silicon. 
For malleable castings m ese bras 
should be used, whereby unison may bè 
effected at a temperature below the melting 
point of the malleable iron. Steel is the most 
difficult to weld, and the lower the carba 
content the better the result. Reference £ 
also made to welding metals for fusion welds. 
and a strong metal is found in nickel ste! 
of the following composition :—Carbon 0.2), 
manganese 0.40 = 0.60; ye and phot 
phorus, each not over 0.04; nickel, 3.8 
- 3.75. This gives in the weld about 
58,000 Ib. tensile strength. ‘In electro-metalle 
arc-welling uniformity and high quality are 
of primary importance. The cause of failure. 
due to lack of fusion along the side of the 
V, is, to a great degree, responsible, also the 
oxidising action of the water vapour in the 
gas-welding flame, and that of the air on the 
finely-divided metal passing through the ele 
tric arc. Oxidation is less severe in the oss 
of gas welds than in electric welds. In the 
latter case protection has been afforded by 
viscous slags, but no serious attempt has ye 


affects the figure of a mirror. I 


-” 


May 5, 922. 
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been made for ‘such a covering in: gas weld-. 


ing. Expense is, of course, a deterring factor. 
- The author also discusses the effect of welding 
heat on base metal, but only in special in« 
stances where expense is of secondary import- 
ance could heat treatment be recommended 
for its removal. Brittleness of welds is due 
to oxides, and effective methods for the pro- 
tection of the metal from the air or for re- 
moving from the weld oxides as they form 
ave essential to the production of better welds, 
Calcutta, April 4, 1922. W. L. 
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= REPLIES TO QUERIES. 


[170.}-CLEANING MERCURY.—The fol- 
lowing extracts may be found -of use. The 
mercury is to be used in an artificial horizon. 
“ Hints-to Travellers,’’ published by the Royal 
Geographical Sooiety, p. 55: “ The quicksilver 
of commerce is generally mixed with lead, bis- 
muth, and zinc, which have to be dissolved out 
of it'by nitric acid; it may, however, in case 
of emergency, be rendered serviceable by shak- 
ing it for some considerable time in a bottle 
with a little powdered sugar or even sand, and 
after straining it through a piece of fine linen 
‘or dhamois leather, but it is a troublesome and 
not ‘very satisfactory process.” Captain 
Lecky, in his book “ Wrinkles in Practical Navi- 
-wation.” ‘gives much the same, p. 83: “To 
cleanse the mercury when it has become very. 


dirty, run it all out of its own bottle, shake it. 


up well in a soda‘water bottle with eome lump 
sugar ‘broken bmall, and then strain it through 
silk. The action of the sugar is purely 
mechanical.” H. B. 

[181] SPECULUM POLISHING. — Mr. 
J. W. Hindle’s reply is interesting, but his 
method seems needlessly troublesome. The old 
workers attached great importance to the consis- 
tency of the pitch, and softened it with turpen- 
tine. Lately it has þeen found that beeswax 
when mixéd with the pitch makes it tougher 
and less brittle. Warren, De La Rue veneered 
the faceta with wax applied in the same way. 
But all workers have applied the rouge at the 
beginning of the polishing, so that it might get 
bedded into the surface of the pitch. Mr. 
Hindle’s method of working without rouge until 
nearly the end seems to me to be a sort of 
French-polishing, like that by which the brilliant 
surface of a table or piano is produced—a sort of 
varnish produced by embedding particles of wax 
or resin in the irregularities of the surface. Ifa 
polish is already secured there seems to be no 
need to use rouge at all. If a glass disc is too 
thin it should be cemented to a diso of glass or 
slate. A wooden handle should be much smaller 
than the mirror, or it will warp with changes 
in the weather or moisture. 

Ipswich. A. Woolsey Blacklock, M.D. 


[181.]—SPECULUM POLISHING. — As 
réaders of the “E.M.” know, for many years 
I used and recommended the ‘ wax-faced ” 
polisher, and it certainly gives a beautiful finish 
to a surface. But a beautiful finish is not every- 
thing. I abandoned the wax-faced for the wax- 
mixed tool, because I found the latter more 
reliable in working and far more tractable in 
preparation. Pure pitch is unpleasant and messy 
to handle, afid chips of it fly about and get 
on hands, hair, and clothing, being very un- 
Pleasant and difficult to get rid of. The mix- 
ture is much less sticky, does not! chip, and 
can be cut like cheese with a knife. <A pitch 
tool used to take me the whole afternoon to 
-make. Now it takes about 10 minutes after 
the pitch is melted. There is little or no risk 
of turned edge with wax-pitch, and what is still 
more important the tool will work within much 
wider limits of dness; indeed, it is difficult 
to make it too soft. Let me warn intending 
mirror-makers on mo account to adopt Mr. J. H. 

‘Hindle’s suggestion to cement a metal plate 


the full size of the mirror to the back thereof. | W. 
with quite recently, and little More can be 


To dg so would infallibly flexure the stoutest 
disc. Pitch is a tremendously powerful adhe- 
sive, and it is impossible to ensure that its 
pull shalt be even all over such a surface. Mr. 
Hindle may be surprised to learn that even 
the usual wooden handle cemented on often 
frequently 
find that on removing the handle the centre 


of the mirror springs appreciably outwards, 
lowering the correction. It is easy to: protect 
the mirror from the heat of the hands by means 
of a disc of thick cardboard, with a hole cut to 
fit over the: handle. In the days when I used 
the faced tool, my method of applying the wax 
was to dissolve 14 in turps to a thick paste 
and paint this over the ‘tool with a flat brush. 
When ‘‘tacky,’’ the surface was evened by 
working the mirror, protected by a paste ‘of 
rouge and water, a few times over the surface, 
which was then left for 24 hours to harden. 
This worked well, but the wax coating does not 
last, and has to be renewed at intervals, say, 
two or three times in the course of working a 
mirror. ‘The loss of time in waiting, too, is 
serious. And it is by no means a recommenda- 
tion that the coefficient of friction is increased. 
Friction means heat, and a tool soon warms 
enough to soften and the facets begin to lose 
shape. The wax-pitch mixture takes a very 
fine reflective surface, if properly made, quite 
like a convex. mirror. There is no need of a 
woight at the back of the mirror. The operator 
can, if he wishes, exert pressure, both in grind- 
ing and polishing, and there is no fear of any 
harm resulting. This is most useful in the case 
of a small mirror, i.e., 83 in. or less. By the 
way, bitumen is not the right stuff to use 
for the tool. Swedish pitch 1s best, and Eng- 
lish is a, good second. - Wm. F. A. Ellison. 


(219.}-HARMFUL RAY OVER INDIA.— 

onsense. Sunstroke is common enough in 

all countries where the Sun’s rays are poweriul. 
I have known many cases in the British Isles. 
Wm. F. A. Ellison. 


[204.}-SOLAR PROMINENCES.—It seems to 
me from the description given of the spectroscope 
used that its dispersive power is by far made- 
quate for observing, or viewing, prominences 
in their full forms. The fact that Mr. Schofield’s 
spectroscope divides the D-lines is not neces- 
sarily a eign of adequate dispersive power, but 
may be quite sufficient for the purposes of 
chemical analysis. Such spectroscopes applied 
to the Sun will show just what Mr. Schofield 
has seen, viz., with very marrow slit, the pro- 
minences in sections. The low dispersive power 
of his instrument permits too much light to 
énter when the slit is opened, with the conse- 
quences described by hi And to be fair, a 
chemical spectroscope is not sold by its maker 
as a solar spectroscope, but merely as one which 
shows bright lines of prominences if applied to 
a telescope; in other words, as already men- 
tioned, permits only sections of the form of the 
pronunences to be seen, and these sections 
built up successively may ‘be united into a com- 
plete picture of the full form, exaotly as it had 
to be done in the days when spectroscopes had 
fixed slit-jaws set close together, before the 
late Sir William Huggins, and others, tumbled 
to the adjustable and open slit method, which 
certainly demanded also much increased disper- 
sive power of the spectroscope used. I have 
seen in my lifetime very elaborate instruments 
for observing solar prominences, at prices com- 
mensurate, with all sorts of perfectly dispens- 
able refinement, and I do not consider them 
worth twopence when I realise their perform- 
ance compared with what my simple but effec- 
tive outfit will do for me, and as I have de- 
scribed at various times in these columns. 

Albert Alfred Buss. 


ei CEMENTING ENAMEL LETTERS 
GLASS.—You might try the ie dale 
ite 


White lead, ground in oil, 2 parts; dry w 
lead, 3 parts. 
with good copal varnish. 
to the backs of the letters, taking special car 

to get the mixture well and uniformly laid. 
Be most careful to expel the air from between 
the letters and the glass, which latter must be 


most scrupulously clean, by working them up 


and down and sideways with hard, firm pres- 
sure all over. In warm weather 
sealing-wax applied to the glass just beneath 
the letters will stop them from sliding down- 
wards, 
surplus cement, 


by applying turpentine to the tops of the 
letters, allowi 
the cement, 
them at once when similarly applied. 

: Maurice E. Parker. 


IN STEAM 


212.}—-RUST 
TER PIPE his matter was fully dealt 


said usefully on it. Rusting of iron pipes ex- 
posed “tpg to distilled water and air is 
inevitable. With the new rustless iron recently 
mentioned in the “E.M.,” it will 
to avoid this, but not otherwise. The rusting 
can be delayed by using galvanised pipes, but 


Mix to a soft putty consistency 
Apply the cement 


beads of 


With a sharp putty-knife remove all 
. Moisture beneath the surface 
of the letters is the main cause of their early 
detachment from the glass.- The removal of 
the letters from the glass may be effected 


it to soak down and through 
xalic acid will usually remove 


AND HOT 


be possible 


even this is not an absolute protection. The 


action is not due to any gases contained in the 
water, but simply to the fact that distilled 
water is practically a solvent of iron, «Just 
because no rusting ocours in your boiler, you 


must. not think that it cannot occur. If you’ 


had had a little more experience, you would. 


know that boilers fed entirely with distilled 


watar, i.e., condensed steam, suffer badly from 
corrosion or pitting. Do you not remember 
the famous sixpenny scale controversy on naval 
boilers? This arose from the proposal to coat 
the inside of the boilers with a thin coating of 


Portland cement to protect them from corrosion, 


With ordinarv “hard” water, the lime forms 
a scale very quickly and so protects the plates. 
Whatever you put into the boilers cannot affect 
the steam pipes, as such things as lime, car- 
bonate of soda, etc., are not carried over with 
the steam, but remain in the boiler. I know 
of one old Lancashire 30 ft. by 8 ft., made- 
in 1853 and still working, with little signs of 
corrosion, but it has always been fed with 


‘hard water, while four or five new steam mains 


have been fitted in my time. Rusting of water 
Pipes is not so rapid as with steam pipes, for 
obvious reasons, and it is possible to control 
it to a great extent. There are many antt-rust 
processes, such as the Bower, Barff, Coslet, etc., 
but these would not be suitable for the inside 
ef steam pipes. -Rustless iron, if it can be 
duced at commercial rates, will have an 
immense future, and steam pipes, shop fronts, 
etc., can all be made from it, and incur no 
expense in painting, ete. David J. Smith. . 
[215.}-RUSTLESS CAST-IRON.—If “ An 
Old Reader of the Enciisn Mecwanic”’ will 
send us his inquiry, ag we are makers of stain- 
less steel and stainless iron for most purposes, 


we shall be pleased to answer him—or any other. 


readers. l i 
Thos. Firth and Sons, Limited. 


Norfolk Works, Savile St. East, Sheffield. 

[215.—RUSTLESS CAST IRON.—No. Cast 
iron is, however, not affected to the same degree 
as wrought iron or mild steel. Note the under- 
works of piers, wharves, etc.: the cast iron 


columns, etc., are haņdly affected after years. 


of exposure to wind and water, while wrought 
iron bolts, stay-rods, etc., have almost dis- 
appeared. At present rustless iron is not obtuin-- 
able in sheets, ete., but it soon will be, and: 
then a new cra in metalwork will commence, 
so vast that no one cam visualise it. The loss. 
by rust or oxidisation must run into millions. 


‘yearly, aud the cost of painting, etc., to protect 


metal structures an equal sum. 

: David J. Smith. 
[216.}-ELECTRIC LIGHT FOR ~ LAN- 
THERN.—Most text-books condemn 
having incandescent filaments, but I find that, 
for non-critical work on a fairly small scale, 
such as you suggest, a half-watt gas-filled 
lamp is excellent if properly handled. Close 
to the condenser, between condenser and. 


lamp, place a sheet of ground glass, and move 


the lamp rather far back in the lamp house to 
ensure more even illumination; centre the fila- 
ment, of course, before inserting the ground 
glass. If it isa case of having to buy a lamp, why 
not get one specially designed for the purpose? 
I believe Messrs. Thornton-Pickard can help 
you. See their photographic advertisements, 
ete. rice E. Parker. 


[216.J—ELECTRIC LIGHT FOR LAN- 


TERN.—When the building in which the lec- 
ture takes place has electric light laid on, a 
half-watt gas-filled lamp can be used for the 
illuminant, and the current needed can be 
plugged off from any electric pendant by 
flexible cord. To be independent of whether 
lecture-rooms have electric light or gas fit- 
tings, a low-voltage gas-filled foous lamp, 


taking current from a small accumulator 


consisting of about six ocells, can be carried 
about. This is quite a suitable illuminant 


for a six-foot still picture, and about the most 


portable and least troublesome. It is impor- 


tant in vrojection that the filament coils of ` 


the lamp-bulb should be close together, so 


that the light emerges from an almost point- 


source. To get the best out of whatever 
iluminant is available, use a reflector behind 
it and see 
good quality and the condenser lenses clean 
and free from marks or stains. The ecrean 
also is an important factor in picture bright- 
ness, A silver-surfaced one is a great ad- 
vantage over en ordinary plain te one. 


Still further increase in the Pere brilliance. 


can be obtained the addition of another 
lens (meniscus in ) behind the ordinary 
condenser, placed with its concave side facing 


the illuminant. 
of light, as it shortens the focus of the con- 
denser and necessitates moving the illuminant 
closer to the condenser in o 


the projective Jens; Projectionist. 


lamps. 


that the lantern objective is of: 


This picks up a langer anglo- 


( to bring the. 
light beam „baok, to a- point in the centre of: 


‘ 
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condition of lathe first-class. As you will under- 
stand, it is used constantly on work which re-. 
quires the micrometers, and slides up about 
12 to 18 inches without varying .001. There is 
also another job that goes under the name of 
srinding, mainly that of a brass tap or cock. 

ow when the bodies of ordinpty gland cocks 
are tapered and the plug turned to fit, then 
the grinding operation commences. Can. some 
réader give the way that these are ground in, 
also what timo could be considered reasonable 
for, say, 1f-in. or 2-in. sizes, and whether these 
are done vertical or horizontal? "You will notice 
I say brass cock, but I mean brass on cast-iron 
also. What is used as a grinding substance? 
—Grinder. : 


[230.}—PISTON .GLANDS.—What is the 

t wav of withdrawing the glandas of a 
piston which has been screwed too tight up? 
My arivar has broken one trying to chisel it 
out.—N, N. 


[231.]—GLAZE ON OHOCOLATE—How 
is the fine glaze got on chocolate? I have tried 
white of egg, but the glaze soon comes off.— 


QUERIES. 


[220.] — LUNAR CALCULATION. — To 
““Cosmo.’’—In the “ E.M.” of April 21, 1916, 
-a very interesting substitute for the old lunar 
‘calculation without a chronometer for obtain- 
-ing Greenwich time was well described, which 
I followed carefully, using Norie’s tables for the 
logs (by inspection), and got on very well, until 

e difference between computed R.A. of Moon 
and that of the “ N.A.” was reached, when 
2.2182, used as a divisor for the final min. and 
-gecs., brought me up. Will “ Cosmo” at some 
future time kindly tell me what factor this is? 
I have tried to connect it with all kinds of time, 
‘except summer (perhaps it’s  this).—Sand- 
grounder. 


[221.--DEMAGNETISING TOOLS.—How 
can I demagnetise some tools, viz, rule and 
callipers?—Chas. S. Pook. 


[222.--PURIFYING RAINWATER.—How. 
can I purify rainwater, say, tio aoe per 
day? The size of receptacle I should require, 
also ingredients and how to place them.—C.. 
` Thompson. 


-_ [223.--DIFFERENCE OF WEIGHT OF 
BODIES AT POLES AND EQUATOR.— 
What difference in weight of a body at the 
poles and equator respectively is due to diurnal 
‘Totation?—A, A. 


[224.}-REFLECTIVE GLAZE ON PAPER. 

want. to produce such a reflective glaze on 
paper that I can draw on the paper images 
reflected on to, its surface. Can any reader 


ka 


help?—L. N. Y. 


"225. —FISH PASS.—Can anyone suggest a 
good form of fish pass for a dam with a per- 
pendicular fall of about six feet ?—Keeper. 


[226.—SINKING TEETH IN SAWS. — I 
want a simple way of sinking the teeth in. 
-circular and frame saws without cracking them. 
‘Can anyone oblige?—R. Green. 


\ 
[227.}-ICE BOX.—Could any reader inform 
‘me vfaether cork slabs or cork dust is the best 
insulator for an icebox? What thickness would 
be required in each case for a box 6 ft, by 3 ft. 
bv 4 ft.? What would be the approximate cost 
of slabs to cover above size of box? Would an 
- average of 1 cwt. of ice be sufficient to keep 
the contents of a box like this cool in summer 
With ordinary use? What would be the best 
Position of ice, and what size of a chamber 
¿would be réquired in box for ice?—Inquirer. 
[228.} — NUMERICAL APERTURDS. —| 
“Would: any reader kindly state which of the 
-two following definitions of numerical aperture, 


‘in relation to microscope objectives, is correct 
for dry lenses :— 


N.A. = sin. u 
Or N. A°— Semi-diameter, of back lens 


They 
? focal length 

-cannot both be correct, as that would mean ‘that 
-sin. p = aD 


—=, where sD = tan. m, or that sin. p 
= tan. u, which is absurd. R.-D. 


[229.}-GRINDING MILD STEEL:—In 
‘grinding inside or outside of inild steel pieces 
-or cast-iron, such as piston-rings and other such 
work, I have a Hesey Wolf electric grinder 
(American make), and by reading leaflets from 


@ 


[232..—SWISS MANDREL.—Can I get, or is 
it possible for anyone else to obtain, a Swiss 
mandrel fitted with an uprighting tool in this 
country?—G. D. Day. | 


(233.])—-OXFORD FRAMES.—Is there any 
easy way of making Oxford frames otherwise 
than with the chisel? If by some small instru- 
ment, I should be glad of a sketch.—Oliver 

ones. 


[234.]J—COATING LEAD PIPES.—I am | 
told that a good plan to prevent contamination 
of water passing through lead pipes is to let 
a hot concentrated solution of sulphide of 
sodium flow through them for ten or fifteen 
minutes, when they appear as if coated with 
a grey glaze. Is this likely .to injure or pre- 
serve the pipes?—E. Page. 

[235.}—-VELOCITY OF SOUND.—What is 
the effect of change of pressure ‘and humidity 
on, the velocity of sound in air. The velocity 
being 33,000 centimetres per second at 0° and 
760 mm. pressures what is it when the tempera- 
ture is 25° C. and the pressure 745 mm.?— 
Elgin. 

[2356.]—GAUGES.— Best means solicited of 
making gauges, say, from l-in. bore up to 
00-in. bore, to insure a good fit, either to 
drive on cold or to be shrunk on hot. What 
is alowed on traverse for a good working bit? 


(237..—NEUTRALISING PETROLEUM.— 
How can I extract or neutralise the petroleum 
in (mineral naphtha) methylated spirit, making 
it suitable for onganic chemistry? Or a firm 
selling the purer spirit?—E, Page. 


—— O O 


ANSWERS TO CORRESPONDENTS, 


a geen? aa een 


g are the initials, etc., of letters to 
m. on Tuesday, May 2, and un- 


? 


The followin 
hand . to 1 
acknowledged elsewhere :— 


R.-D.—Worcester—H, S._ R. 
C. L. T. Griffith. 


A. Ro W.—No, 
D. G. GREEN.—Thanks; yes. 
PERMISSIVE.—Out of our province. 


—Country Solicitor— 


a firm, they give me to understand I can J. COcKs.—The varnish fo ith the b 
get a nice ground appearan d try si s oe . r use with the bronze 
-to .0001 phic aah But T fn J ae - ace powders can be had at the colour shops which 


„~ Supply the powders. 


-is too much li i j it 
1 like an ordinary job done with an FASTIDIOUS.—The disa 


-emery or corundum wheel. I have often seen 
:1¢t mentioned about lapping. I suppose this 
` operation follows grinding in the lathe. If any 
-reader will explain how lapping is carried ont 


ae tet agreeable goes Epsom salt 
y DE in a great measure covere dissolvin 
it in peppermint water. Á s 


ACTON.—A mixture of freshly slaked lime made into 


and what materia] used I should be much a thin peste with twice its welene of pearlash dis- 
; l ‘ solved in a little water will soften h 
obliged. I am sometimes called on to makel “and remove old paint. i oat cia a 


& nice smooth job of worn m 
are hardened. and require 
“the bearing, but the job, 
- tioned, is always full of 
` round, iust as a corundum wheel leaves on 
work held on the side, but not as rough, and 
_not good enough to be called a first-class job. 

I am also called on occasionally to make piston. 
rings to fit 3-in. bore. and I turn these 3 1-16-in. 

outside diameter. and 27-in. inside. from cast- 

Iron. I make these from iron bushes, finish 

outside and inside. then grind inside and out 
with the Hesey Wolf electric grinder, but still 

this rather rough appearance is present. I 
notieca the nice finish motor firms get on piston- 
tines ‘+r motor cylinders. and I wish to get n 

simi! `r class of finish on either cast-iron or mild 

steel. case hardened. or on tool steel. whether 

_herdened or not, or mild steel as supplied. not 
hardened, I may mention the speed of lathe 

1 rim at 120 revolutions per minute. the lathe 
-*arriage or saddle at 40 threads per in.. and 


a 


otor cranks. which 
a grinder to even 
as previously men- 
short. scratches all 


A. AL, G. Hoop, and OTHERS.—It is necessary to 
again point out that queries, “ Where can I 
obtain ” such-and-such things, can only appear as 
paid adverts. in the “ Wanted ” and ‘*‘ Address ” 
columns. 


R. J. C. S.—Some of the “bacon ” 
and even when the hest is obt 
opinion only “helps rheumatism " 
more unpleasantly, 
by people of sedentary occupations. 


JI. HARRISON.—Axinomancy was a method of divina- 
tion resorted to by the ancient Greeks for the 
discovery of crime. An agate was placed on an 
axe, and was supposed by the rafting of the stone 
towards him to indicate the Ity person. 

G. WISE.—A misprint, we ‘expect. 
colour calle 


undoubtedly is, 
ainable, in our 
f to assert itself 
especially when partaken of 


There was a 
d Kendal green with which the green 
cioth made at Kendal in Westmorland was dyed, 
and which was supposed to have been identical 
with the livery of Robin Hood and his foresters. 


R. GROVES.—It was stated by Mr. Austen Chamber- 
lain on May 4, 1921, that our losses in the Great 
War, including the Colonies und India, Were ap- 


b 
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roximately 946,022 kiiled and 2,121,906 wounded; 
l while the allied and associated countries had 
2,469,505 killed. Germany had 2,050,166 killed and 
4,202,028 wounded; Austria-Hungary, f00.0m 
killed, 3,620,000 wounded: Bulgaria, 101,224 killed, 
152,400 wounded; and Turkey, 300,000 killed and 
570,000 wounded. | 


Untt.—The Labour party's proposals to . open 
State factories, the output of which would com. 
pete with private enterprise, are a perfectly hope- 
less proposition. The cost of production ‘in: such 
factories would be. much greater than! in the 
ordinary factory. For every man or woman who 
had found employment another man or. woman 
would be deprived of employment under private 
enterprise. Further, the goods manufactured 
would find no market at their cost prices they 
would merely be stacked in warehouses till it 
was decided to sell them and cut the losses: That. 
as the Minister of Labour said last week, may 
be first-class platform material, but it is thunder- 
ing bad business. And the working classes them- 
selves would be the first to find that out. 


D. HARRIS.— Quite possible, but we can only sug 

~ gest the employment of a professional Rossin 
‘hunter. More people are descended from J 
than many think. Sir Bernard Burke, who trace 
the descendants of the Plantagenets thoroughly. 
found that so early as 1637 a great-great-grand- 
son of Margaret Plantagenet, the heiress of 
George, Duke of Clarence, was a cobbler in Nev- 
port, Shropshire. Also that among the lineal de 
seendants in the nineteenth century ‘‘ of Edward 
of Woodstock, sixth son of Edward I., were 3 
butcher and a foll-bar collector—the firs a Mr 
Joseph Smart, of Halesowen, who died @ 18: . 
the latter a Mr. George Wilmot, keeper of the 
turnpike gate at Coopers Bank, near Dadler. 
who died in 1343. Among the descendants o | 
Thomas, Duke of Gloucester, fifth son of Edward | 
II., were Mr. Stephen James Penny, the late ses- 
ton at St. George’s, Hanover Square. 
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USEFUL AND SCIENTIFIC NOTEB ' 


i = 

‘Measuring Stresses and] Strains.—The ex- 
tension of an elastic material, produced! by an 
external force, and the resultant lateral con- 
traction have been determined in Cambridge 
in the case of a glass bar by experiments 
where the bar is stressed, and the strain pro- 
duced is measured by optical methods, A 
suitable beam of light falling on the surface 
of the bar of glass is reflected on to a ground- 
glass screen, and the movement of the re- 


p 


‘flecting surface of the bar is determined by 


the deflection of the beam of light. 

Shady American Degrees.—The suppres- 
sion of the sale of American University or 
college degrees in this country is urged by 
the American University Union. No re 
putable American institution reqnires less 
than two years of residence before gradua- 
tion; the institutions offering correspondence 
degrees without residence are not recognised | 
by the U.S. Bureau of Education. That. a 
University is ‘‘chartered’’ means nothing. 
for the regulations as to granting ‘‘ charters” 
are in many districts very lax. 

Sugar at $250 a pound is now on thé mar 
ket for those who want it! Not many people 
are direct buyers, yet everybody buys it im- 
directly. It is called ‘‘trehalose,’’ one of the 
scarcest and most expensive of a very interest- 


ing line of products developed in recent years 
by American chemists—the rare sugars. Put 


‘up in little ten-gramme packages at $10, its 


price in gold for that quantity weighs about | 
240 grains, and ten grammes of gugar 

155 grains. According to the “ Scientific 
American,” it is worth virtually one. and 
a-half times its weight in gold. Even by the 
troy pound, it costs more than 12 oz. of gold. 


Blowing to Form Ice.—A curious little ex- 
periment, by means of which ice cah be 
formed even in a hot room, is carried aut 
on the following lines. Make a tube of blot- 
ting-paper, about a foot long, of such a size 
that it can be placed over the end of a:pair 
of bellows. Cut the cnd farthest away from 
the bellows into a fringe. Soak the fringe 
in benzine, petrol, cr any volatile spirit. ow 
blow down the bellows, and in a short white 
ice crystals will appear all over the fringp. In 
time the strips which form the fringe besome 
stiff with frost. This is due to thé ffitenss 
cold brought about by the rapid evaporaticn 
of the spirit under the blast of air, freezinz 
the, moisture) always (present in the atmo- 
sphere.—‘* Conquest.”’ 
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l Boring into a Volcano.—A scheme is about 
: tobe undertaken in pas one of Hawaii, the 
roposition being to make extensive drillings 
into the great active volcano of Krlanea in 
an endeavour to determine the heat of the 
volcano, the quantity. of steam underneath, 
` the mineral constituents, and the solution of 
- ‘other relative questions. Borings are to be 
t undertaken at the sulphur banks, at several 
‘places in the bottom of the crater, and in 
; the recion of recent lava flows at Kau desert, 
: — It is intended to penetrate the surface where 
= the lava flows are of known date so as to 
‘learn what changes of temperature under- 
> ground have taken place with the passage 
- of time. The most-important scientific and 
i practical problem involved in the borings is 
how hot is the volcano and what-are the steam 
and water conditions under an active vol- 
cano. According to one expert opinion, the 
practical side ot the' knowledge of under- 
‘ground temperature which the borings will 
give depends on what is learned as to’ 
* chemical activity which maintains the high 
,. temperature in such a boring after the ground 
is open to air. If high temperatures ate 
maintained -so, possibly at heat, for years, 
- it would, he considers, be ‘possible to utilise 
; the heat for power. 
; Long-distance -‘Photography.—Among_ the 
novelties at this year’s photographic exhib 
tion at the Royal Horticultural ‘Hall, West- 
. ' minster, is a portable cinematographic 
¢ camera, which can be operatei at a distance 
of about four kundred yards. The drive is 
operated by a tiny motor attachment deriv- 
j- ing its power from dry batteries, and is de- 
signed to facilitate the taking of photos where 
close approach is impracticable. The camera 
has been made for the Royal Geographical 


Society in ‘connection with the Mount Everest | 


- Expedition, who. have already ovércome by 
- means of a similar instrument the difficulties 
of making pictorial records of the native and 
animal life of the region which is being ex- 
plored. Another novelty is a lens which 13 
said to be the fastest in the world. It was 
"used for taking the official photos of the wed- 
. ging of Princess Mary in Westminster Abbey, 
where thé light values were so bad that a good 
‘photo ‘was feared to be an impossibility. The 
* exhibition contains many other features of 
| interest ‘to the professional and amateur 
:' photographer, and also houses an attractive 
„ collection of exhibits.of Ame-ican portraiture. 
They are clever examples of the treatment of 
complex lighting which marks the art of 
photography across the Atlantic. 


\ 
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OO ADVERTISEMENT CHARGES. 


The charge for Advertisements in the columns heade 


For Exchange, For Sale, Wanted, Addresses, 
4 Situations, 
is ONE SHILLING for the first SIXTEEN WORDS 
and 6d. for every succeeding Eight Words—which 
must be prepaid. No advertisement will be inserted 
fjor less than ONE SHILLING. 
3 The address ig included as part of the Advertise- 


ment and charged for. No Displayed Advertise- 
ments can appear in above columns. 


C, ORDINARY ADVERTISEMENTS (NOT DIS- 
f 5 , PLAY ° 

5- ; E a 

RE Thirt Words ee i e¢ . ss se 

5 Every Additional Eight Words... .. 0 6 


Front Page, Five Shillings for the first 40: words; 
o oa per line. Displayed Advertisements 
on Front Page, 108 6d. per inch. Paragraph Ad- 
- vertisemente, One Shilling per line. No Front Page 
id or Paragraph Advertisements inserted for less than 
Five Shillings. ‘ . 
Rates for Displayed Advertisements on applica- 
j: tion to the Publisher ee 
1 I] Advertisements must be prepaid, a n cases 
wher the amount sent exceeds One Shilling, the 
Publisher would be grateful if a P.O. could be 
sent, and not stamps. Stamps, however—preferably 
‘ halfpenny stamps—may be 
J venient to obtain P.O.’s. 
i ts must 
3 Ao A Anday to secure insertion in tho 
following Friday’s number. ! 
ll Chequea and Post Office. Orders to be made 
payable S THE STRAND NEWSPAPER COMPANY, LID., 
and all communications ‘respecting Advertisements 
, should be distinctly addressed to: 
THE PUBLISHER, 
THE “ENGLISH MECHANIC,” 
BFFINGHAM -HOUSE, ARUNDEL STREET, 


STRAND, LONDON, W.C. 
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ENGLISH MECHANIC 


Optical Mart. Make, Buy, Sell, Exchange First-class 
Optical Instrumente. ae 


Reflecting Telescopes, Mirrors, Silvered by new 
method. 


ces, and ‘General Interest, 3s. 6d. dozen, postage 6d. 
—BAkER, 244, High Holborn, London. ` 


THR WHEELER MANUFACTURING CO., LTD., Trench Cross- 
ing, Wellington, Salop. 


Circys, E.C.1. ; 


1,000,000 ın stock. 
prices; approval. Catalogue 4vul free.—Below. 


125, Charing Cross Road, London. 


in its effects. No trouble or disagreeableness about 
mends it. 


sent where it is incon- | 


‘reach the Office byf 


“a 


j ' } 
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For Exchange. 


Broadhurst, Clarkson and Co., Manufacturing 
Opticians, Exchange or Buy Anything Optical. The 
Firm with a Reputation.—68, Farringdon Rd., E.C.1. 


_Clarkson’s, 338, High Holborn. ‘Second-hand 


Witts, Opticians, 3, Buckingham Palace Road, 
§.W.1, Buy, Sell, and Exchange Optical Instru- 
ments. Repairs quickly executed. 


For Sale. 


More light and durability—G. CALVER, 
Manse, Walpote, Halesworth. 


' Microscopioal Slides.—Entomological, Diatoma- 


64-Page Book about Herba and How to Use 
Them, 2d. Send‘ for one.—TRIMNELL, The Herbalist, 
144, Richmond Road, Cardiff. 


Milling Attachments,’ with Vices for Lathes.— 


Zeiss }-in. Apochromatic Objective, as new, 
£10.—CLARKE AND PAGE, 23, Thavies Inn, Holborn 


Technical, scientific, all subjects. 
Second-hand and new; lowest 


Books! 


Books Sought. Best prices given.—FOYL.ss, 121- 


Blattis is as simple and safe to use as it is sure 


it. Destroys all ogckroaches. The Editor recom- 


Tins, 1s, 6a., 28, 8d., or 53, post free, from 
Sole Makers, HOWARTHS, 471, Crooksmoor, Sheffield. 


‘Yonised Tablets cure all ailments, 3s. 6d., 
6s, 6d., and 12s. 6d.—THE LaRoRaTORY, 62, Newport 
Street, Bolton. 


Telescopes, adjustments, silvering, 


figuring mirrors, 2nd ed., cloth, 8vo., 5s. 6d.— 


BANKS, 62, Newport Street, Bolton. 


Yost Typewriter, good make, but wants repair. 
Price £3.—Can be seen at ENGLISH MECHANIC Office, 
Effingham House, Arundel Street, Strand, W.C., 
during office hours. ` 

The Time by Night—Any watch permanently 
and : brilliantly illuminated. Pamphlet, penny 
stamp.—RaDIORUM COMPANY, Brighton. ` 

Do the' Work ‘Yourself: don’t pay for the 
other fellow doing it. We supply full sets of 
Machined Castings to build S}-in. or 4-in. Screw- 
cussmg Lathes. We have sold a great number of 
sets. 

“Z am Pleased with the Castings, and shall 
recommend your firm at every opportunity.” 
These are the kind of testimonials we receive. 


£11 16s. for the 3}-in., and £14 15s. for the 
4-in. Better get Booklet X.—Send 2 stamps for 
er ay to HotMes and Co., Lathe Makers, Brad- 
ord. 

Guaranteed Petrol Lighters from $d. each. 
Flints 6d. doz., 3s. gross. Sample parcel assorted 
lighters 2s. 6d., post free.—TAYLOR, 251, Mill Lane, 
St. Helens. i 

Money Easily Earned by selling rubber stamps.— 
Free particulars from RicHrorps, Lrp., Snow Hill, 
London, E.C.1. 


New Horizontal Petrol Engine, 1-H.P., bore 
8-in., stroke 6-in., £28. Exchange for perfect Micro- 
scope and accessories of equal value, Watson, Beck, 
Swift, or Ross.—HAMPsON, Garden House, Duxbury, 
near Chorley, Lancashire. . , 


The “ Gom ” Turkish Bath Cabinet.—Cleanses 
and invigorates; cures diseases without nauseous 
drugs. heap, convenient, efficient. A powerful 
preventive of diseases. Should be in every home in 
the land. 

The Hditor of “English Mechanio” says :— 
“We strongly recommend readers suffering from 
rheumatism, pneumonia, neuralgia, liver trouble, 
skin disease, dyspepsia, insomnia. to get one of the 
Gem Bath Cabinets. They will never regret the 
smal! outlay, and will thank us many times for our 
advice.” 

Gem H. 


equatorial 


Supplies Co., Ltd., 67, Southwark 


Street, kondon: S P: Booklet, 100 pages, post free. -j 


‘Mention “ E.M. 

Mineral Specimens, British and Foreign, all 
kinds and prices. Send stamp for free catalogue.— 
Address below. 


Geological Specimens, Rocks and Fossils, al 
prices.—RICHARDS’ SHOW Rooms, 48, Sydney Street, 
Fulham Road, London. 


D. J. Smith and Co, Ltd., 68, Compton Street. 
E.C., make all kinds of spare parts and carry out 
all classes of motor and engineering work repairs 


For Sale, 92 Vols. ENGLISH MIECHANIC.—Apply, 
E. St. CLAIR, 19, Mile End Road, South Shields. 


Radio Magazines.— All the latest. 
World,” post free, 10}d.; “Popular Radio,” post 
free, 10}d.; “ Radio Broadcast,” post free, 1s. 6d.; 
“Radio News," post free, 1s. 6d.—INTERNATIONAL 
Nrws Co., Ltd., 6, Breams Buildings, London, EX.4. 


Agents Wanted.—ls. book, containing Trade 
Recipes and Home Employments. sacrifice, 100 
48. 3d., 1,000 32s., carriage paid.—PUBLISHER (Dept. 
16), 59, Morecambe Street, London, §.E.17. 


2}-in. Ross Object Glass, in cell, @ Dollond eye- 
pieces, with suncaps, 35s. the lot.—%3, Highfield 
Avenue, Golders Green. 
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17s. 
AND Co., 63, Farringdon Road, London, E.C.1. 
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Cheaper Goods! The demand everywhere is for 


reduced prices, and we are dble to offer our High 
Quality Instruments at lower, prices. Our 3-in. 
Standard Telescope can now be purchased for £6, 


complete with eyepiece, and other Instruments 5 
er cent. below present list prices.—For the best at 


owest prices, write or call, BROADHURST, CLARKSON - 


AND CO., 63, Farringdon Road, London, E.C.1. 
Cheaper, Goods! Some of our goods have been 


sold at a very low margin of profit, as is the case 
with our celebrated Standard 
pieces. 
and if you want the Finest Eyepiece on the market, 
our Stantlard at 16s. 6d. or High Power,’ 21s., is the 
one for you. The best is always the 


) Astronomical Eye- 
The present prices are the lowest possible, 


cheapest .— 
BROADHURST, , CLARKSON AND Co. l 


Cheaper Goods! We have stocks of Telescopes, 


“Microscopes, and Binoculars at much reduced prices. 
‘Telescopes and Micréscopes 
from 55s.. Exchanges and Repairs of all kinds.— 


from 15s. Binoculars 


BROADHURST, CLARKSON AND Co. 

Cheaper Goods! Watchmakers’ Eyeglasses, 
lg. 6d., post free. Pocket Magnifiers from 2s.) New 
Aplanatic High-power Pocket Mag., 8x, 15s.; 10x, 
Approval gladly.—BroOaDHURST, CLARKSON 


Microscopical Slides.—Highest quality; 
dreds at 7d., 50 for £1; others 10d., upwards. 


hun- 
List 


free.—Below. 


Radium Slide, brilliantly 


scintillating, 2s. 9d. 
Chameleon crystals, 


astonishing opaque novelty, 


ls. 9d.—GRAY, 40, Grange Road, Lewes. 


' Second-hand ‘ Royal” Microscope, by Watson 
and Sons, sliding bar and divisions:to stage, Abbe 
iHuminator, double nosepiece, capped eyepiece, and. 


case, £37 10s.—Below. 


Abbe Camera Lucida, by Leitz, £2 15s.—Below.. 


Watson-Oonrady Oondenser, vertical ilumina- 


tor, list price £6 15s., for £4 15s.—List of néw and 
second-hand Microscopes on request from W. WATSON 
and SONS, Ltd., 313, High Holborn, London, W.C.1. 


150 lbs. “ Harper ” Magazines, 308. : 6-in, Astro-- 
nomical Heavy ‘Brass Telescope, object-glass gone,. 
70s.—Below. f° l : 

3 ft. Leather Trunk, 70s., cost €15; Antique 
beautiful Lute, 1782, loud as harp, 50s.—Below. 


12 Unique Maori Weapons, £10, one paddle 
alone worth £30; Baby Ostrich, in fine case, 12s.,. 
paid.—Below. 

Handsome Antique Rosewood Harmonium,. 
sweet tone, 2 parallel rows reeds, 55s., paid.— 
BLAKE, 17, James Street, Portsea. 


' Brand-new Engineer’s 6-in. Seroll Chucks,. 
6 jaws and key, £3 12s. 6d.; 5-in., £3 5s. Double- 
geared \Breast-drilling Machines, with 3-jaw chuck,. 
21s.—LITILEOVER AERIALS, Derby. 

Madison Model }-H.P. Petrol Motor Castings,. 
with cylinder bored, 9s. 9d.—LITILEOVER MODELS,. 
Derby. List 3d. 

Telescopes.—Why pay high shop prices, and toys 
at that? Deal direct with the firm who make- 
everything at lowest prices and highest quality. 
They tell you the work is poor, to get your custom 
and your money. Before you buy from us, come: 
and inspect’ our work and read our testimonials.. 

wt be had!—IRVING. ` 


6}-in. Splendid Newtonian Telescopes at 
£27 103.; 5t-in. at £15 10s., complete. Our fine 
Brass Refractor Telescopes, with garden stand, 
finder, and eyepiece, £7 
Street, Teddington. 

The ‘ Patternscope.’’—-A singularly delightful,. 
double-ended form of kaleidoscope, with the 
innumerable beautiful designs viewable by both eyes- 
at once.—Post free, 3s., of ‘‘ PATTERNSCOPES,” &5,. 
Duckett Road, Harringay, London, N.4. 


Good Micro. Slides from Private Collection. 
17 Enoch ‘Slides for 34s., splendid mounts. Opaque 
Coleoptera Objects, 1s. each., 98. per doz, Several 
dozen mixed Slides, diatoms and all kinds, 1s. each,. 
7s. 6d. per dozen. Send stamp for list.—‘* West- 
woods,” Welholme Road, Grimsby. 


Two Watches, with 24-hour dials, one specially 
made and rated for sidereal time; prices, £4 ös., 
£8 10s.—L. J. COMRIE, St. John’s College, Cam- 
bridge. 

Special Microscopical Slide—The Australian: 
spiked spider, Gasteracanthus minax, mounted 
entire, post free. 1s. 3d.—DARLASTON, 31, Freer 
Road, Birchfield, Birmingham. 


5-in. Refractor (superfine o.g.), complete, on 
tall tripod, with two eyepieces, £40. 8}-in. Reflec- 
tor Altazimuth, complete, with two eyepieces, £25 > 
perfect definition, 2-in. Cardboard Telescope, com- 
plete, with two eyepieces and tall garden stand. 
£4 10s.; finest quality. Day Eyepiece, 30s. 6d. 
6-in. Newtonian Flat, £4. Refractors, Reflectors, finest 
quality at lowest prices. Lists, 2d.—F. BURNERD, 
M.B.A.A., Dryburgh Works, Putney, London, S.W.15. 


Wireless Apparatus by return post. Lists two 
stamps.—ELECTRICAL SUPPLY STORES, 5, 
Door Road, Halifax. 

When Your “Summer Time” Cold has gone, 
write Greenwich Time Maintenance Association.— 
Hon. Sec., T. TAMBLYN-Watts, “Helwan,” Sandown 
Avenue, Westclitf-on-Sea. \ 


Microscope Bargains.—1/12th Watson Oil Im- 
mersion Objective, £4 10s.; 1/6th, N.A. .85, £2; 
1}-In., 17s. Polariscope, 308s. The most useful addi- 
tion to the Microscope is our Abbe Condenser and 
Iris, N.A. 1.20. the cheapest and best in the market. 
27s. Order now. Many Telescopes in stock at 
half bargain prices. — Mackett, Manufacturing 
Optician, Tunbridge Wells. 

Terminals at Pre-war Prices.-Prompt de- 
liveries\—ELEcTRICAL SUPPLY STORES, 5, Albert Ter- 
race, King Cross, Halifax. 
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Leitz Travelling Microscope, inclinable 
stand, rack coarse and side micrometer screw 
fine focussing adjustment, focussing and swing- 
out substage, Abbe and iris, dustproof tri 


nosepi 3 eyepleces, objectives %, 3, graduated 
mechanical stage, all complete in travelling 
case, £28 lds. 


3-pl. Folding Pocket Camera, rack focus- 
sing, double extension, rising front, hooded 
screen, Isconar anastigmat //6.8, Vario adjust- 
able speed shutter and time, complete, 2 slides, 
45s., a bargain. ; 

45 x 107 Richards Taxiphote, waxed wal- 
nut, best lenses, interocular adjustment, with 
prism for titles, 12 ambroine storage boxes for 
25 each, complete with trays in cabinet, 
£16 17s. Gd. 


}-pl Stand Camera, double extension, rack 
and pinion focussing, rismg front, swing and 
reversing back, R.R. lens f/8. time and speeded 
inst. roller-blind shutter, complete, double book- 
. form slide, . 45s. 


_Student’s Microscope, on horseshoe foot, 
inclinable stand, rack .coarse and micrometer | 
acrew fine focussing adjustment, revolving and 
centring stage, focussing substage, Abbe con- 
denser and iris, 2 eyepieces, objectives 3 and 3, 
complete in case, £11 17s. 6d. In new condition. 

Pocket Aneroid, watch size, compensated 
gilt case, scaled to 8,000 ft., in case, in fine 
order, 50s. 

Postoard Reflex, focussing, full-size finder, 
R.R. lens f{/8, 8 slides, focal-plane shutter 
(needs slight repair), job, 35s. 6d. 

12x Honsoldt Prismatic Monooular, eye- 
piece focussing. complete with solid leather 
case, £3 16s. 

Portable S-draw Telescope, in new condi- 
tion, oxidised tubes, 1£-in. o.g., sling caps and 
strap, £8 3a. 

Zeiss Mioroscope, stand IV.a inclinable 
model, rack and pinion and micrometer screw 
fine focussing, rack and pinion substage with 
tack oblique movement and centring adjust- 
ment. Abbe condenser and iris, double nosepiece, 
2 eyepieces, objectives j-in., ł-in., and 1-12-in., 
oil-immersion. and mahogany case, £29 10s. 


*Phone, | 
CITY 6981. 
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} pl. Tudor Folding Pocket Camera, focus- 
sing, rising and swing iront, reversing view-finder. 
R.R. lens f/8, T.B. and I. shutter, complete, 3 
double plate-holders, 37s. 6d. 

3-pl. Lancaster’s Instantograph Stand 
CAMERA, rack focussing, double extension, swing 
and reversing back, double slide, 17s. 6d. 

Pair Long-range Field Glasses, screw 
focussing, complete, case, in good order, 12s. 6d. 

Dissecting Microscope, with hand rests, 
rack focussing, x10 x15, x20 lenses, reflecting 
mirror, glass and metal bedplates, complete in 
case, £4 17s. 6d. 

N 


GENUINE BARGAINS 


SECOND-HAND APPARATUS 


STATE YOUR WANTS. 
WE CAN SUPPLY 


AT THE 
RIGHT PRICE. 


f s 

5 x 4 Thornton Pickard “Oxford” Auto- 
MON HAND OR STAND CAMERA, double extension, 
focussing adjustment. rising front, Beck Symme- 
trical lens H8 in T.-P. Panoptic shutter, ad- 
justable speeds with time valve 8 sec. to 1-100th 
sec. and time, double plateholder, 32s. 6d., a 
bargain. 

Pr. 12x Aitohison Prism Binoculars, in- 
terocular adjustment, screw and eyepiece focus- 
sing, fitted iris diaphragm, 33 mm. o.g., and 
leather case, £6 19s. 6d. 


93-94, FLEET STREET, E.C.4. 


‘ 


Mav 5,.. 1922, 


1-12-in. Crouch Oil-immersion Micro. Ob. 
JECTIVE, in good order, £4 12s. 6d. 

1-14-in. Winkel Collar Correction Immer. 
SION OBJECTIVE, £3 188. Gd. l 

1-pl. Adams Twin. Lens Camera, fitted 
Cooke Series ITI. /;6.5 anastigmat, T.-P. time- 
and instantaneous shutter, changing box for 12 
plates, £5 is. È 

Hughes Barograph Self-recording Baro- 
METER, 6-chamber aneroid,. best make, fitted 
8-day clock, finest movement. in cylindrical drum, 
which carries chart showing week’s record, 
ebonised wood and bevelled plate-glass case, 
with drawer for holding charts, used and. u 
used. in fine order, £6 12s. 6d. ` 

45 x 107 mm. Stereoscopic, Stereopooket ’ 
CAMERA, fitted speeded inst. shutter and time, pf, ' 
Hart anastigmat lenses f/5, pr. autochpome 
screens, 6 ordinary and 4 autochrome Alides, all 
complete, in best leather case, and with trans 
posing frame, £7 10s., a bargain. | ; 

Beginner’s Microscope, inclinable stand, 
rack and pinion focussing, eyepiece, }-in. triple 
dividing objective, bull's-eye! condenser, 32s. 6d. 

Postcard ‘Carbine Rol Film Camera, ris 
ing and cross front, combination back, Aldis 
Uno f/7.7 anastigmat in Lukos III. shutter, ad- 
justable speed 1 rec. to JT-100th and. time, hooded 
focussing, and 3 slides, £6, a bargain. . 

Pr. 12x Carl Zeiss Artillerie Prismatic 
BINOCULARS, eyepiece focussing, bending bar, 
sunshades, 50 mm. o.g.. and leather case, £15 10s. 

Powerful 3-draw Tourist Telescope, 
covered in best morocco leather, enamelled 
tubes, 2-in. o.g.. complete, caps and strap, ir 
good order, £4 10s. v. š 

3-pl. 9 x 12 cms. Pooket. Poco Folding 
CAMERA, focussing adjustment, reversible view- 
finder, Bausch and Lomb R.R lens, T.B. and I. 
shutter, complete with slide,. 28s. 6d: 

Pr. Heath’s Hezzanith Marine Glasses, 
very powerful], 2}-in. o.g., complete, case, 42s. 

Student’s Society of Arts Microscope, in- 
clinable, rack and pinion focussing, eyepiece, 
4-in. objective, . wheel diaphragm, movable 
stage, complete, mahogany case, £8 126. 6d. 


2-draw Pocket Telescope. 1f-in. 0.g., 268. 9d.; 
S-draw Pocket Telescope, 1ł-in. 0.g., 24s. 6d.;— 
Stanley Sighting Telescope, Mark III., 21s. 


WIRES: ‘* FILMS, 
FLEET, LONDON." 


| Have you seen THE NEW DRUMMOND HAND DRILL ? 


If not write for particulars to: 


‘DRUMMOND BROTHERS, LIMITED, Ryder Hill, 


GUILDFORD. 


j 


Diffraction Grating Beplicas, 14.438 lines per 
inch, 10s., 15s., 208., 25s., 308. Browning New College 
Spectrometer, practically new, £13.—Below. 


Bausch and Lomb Student’s Microscope, 
§-in., j-im, eyepiece, iris, nosepiece, casé, as new, 
£14; Polariscope, 30s.—Below. 


_ Cooke j-pl. Lens, Series III., 5.1-in. eq. focus, 
as new, £4—BROWNING, 37, Southampton Strect, 
Strand, W.C.2. 


Books for Sale Prices include postage or car- 
rage. “Tho Develupment of Birmingham,’ by Wil- 
ham Baywood, F.R.I.B.A., first edition, 78. 6d. *' The 
‘Presto’ Shift of Hours Worked Calculating Card,’ 
1s. “Italian Sea Power,” by Archibald Hurd, 1s. 
* Aeroplane Construction,” by Sydney Gamme, bs. 
“Inhabited House Duty and the Laws Thereon,’ 
by W. E. Snelling, 103. *” Zooma and_ Spine,” 
by " Rafbird,” 2s. 6d. “ The Origin of the Forms of 
the Earth and Planets,” in French, by M. Emile 
Belot, 10s. “The Law of Checkweighing,” 
fy J. H. Cockburn, 6s. ‘* Factory Management 
Wastes,” by James F. Whiteford, 6s. ‘' The 
Housing Problem: Its Growth, Legislation, and 
Procedure,” by John J. Clark, M.A., F.8.5., 

e aviation,” by Benjamin M. Carmina, 58. ‘‘ Domes- 
tic Architecture in Australia,” with 47 plates, 10s. 
" Electrical and Other Eacineeng Contracts.” by 
W. S. Kennedy, LL.B., Barnsve:-st-Law, 5s. * Metals 
in Aircraft Construction." pv Wilfred Hanby. 3s. 
“Man and His Buuldings, by T. 5. Atlee, A.R.I.B.A., 
a plea for tbe revival of the Guild spirit of the 
past, 8s. 6d. ‘* Victoria History of the Counties of 
England: Parts 1 and 3, Herts,” 10s. “ Air Screws 
in Theory and Erzrperiment,” by A. Fage, #1. 
“ British Standard Forms of Notched Bar Test 
Pieces,” 1s. ‘* Model Aeroplaning,” by V. E. 
Johnson, 10s. “ The Science of Ventilation and Open- 
air Treatment,” 295 pp., 3s. ‘‘ Asphalte and Allied 
Substances,” by Herbert Abraham, 10s. " Examples 
of Ancient Scottish Architecture.” 18 large plates of 
Kcottish towers, etc.. with full descriptions. Parts 1 
to 4. with 72 platea, £1. “Chromium Ores,” by 
W. G. Rumbold, 2s. 6d. * The Mechanical Principties 
of the Aeroplane,” by S. Brodetsky. 119 illustrations, 
156s. ‘* Hyper-Acoustics,” by J. M. Dunk, 3s. ** Stella 


— 
| 


_ 


Periam Hawkins, 6s. “The Age of Power,” by J. 
Riiey, 38. ‘* A History of French Architecture from 
1661 to 1674,” by Sir Reginald Blomfield, R.A., 2 
vols., 200 plates £3 3s. ‘‘ Aluminium and its 
Alloys,” by Lieut.-Col. C. Grard, 10s. * The Hygiene 
of Town Planning and Vegetation,” 2s. ‘‘ Heredity 
in the Light of Recent Research,” by the late L. 
Doncaster, D.Sc., F.R.S., 3s. ‘‘ Farm Buildings and 
-Building Construction in South Africa,” Second Edi- 
tion, by W. S. H. Cleghorne, 15s. 350 pp. and over 
250 illustrations “ Modern Workshop Practice,” 
by Ernest Pull. Sixth edition. About 700 pp. and 
over 560 illustrations, 12s. ‘* Practical Physics,” by 
W. R. Bower and J. Satterby, 4s. ‘‘Sydney Obser- 
vatony Catalogue of 1,068 Stars,” 56. “A Firet 
Book of Chemistry,” by A. Coulthard, 3s. ‘‘ Liquid 
Fuel and Its Apparatus,” by W. H. Booth, second 
edition, 7s. ‘‘ Jigs, Tools, and Fixtures,” by Philip 
Gates, with 165 illustrations, 6s. “The Beginner's 
Guide to the Microscope,” by Charles E. Heath, 
F.B.M.S., 1s. 6d. ‘ Practical Metal Engraving,” 
1s. 6d.—STRAND NEWSPAPER CO., 1, Arundel Street, 
Strand, W.C.2. 


* Hours and Wages Caloulator” at Farthing 
Rates, from 2d. to 11%d. per Hour, 1s. “ Smoke 
Abatement,’’. by H. Hamilton, 4s. ‘‘ The King’s Fish 
ing,” done into verse, by Charles Mercier, 1s. ‘‘ The 
Vandalisme of Peace,” Is. “ New Methods of Ad 
Justing International Disputes of the Future.” by 
Sir Thomas Barclay, 3s. ‘‘ The Craft of the Caduceus 
or Chasing the Aspirate,” 5s. ‘‘ The Woman’s Motor 
Manual,” 2s. ‘Shipbuilding Industry,” by R. W. 
Kelly and F. J. Allen, 7e. 6d. “ Aircraft in Peace 
and the Law,” by J. M. Spaight, 5s. “ Malleable 
Cast Iron,” by 8. Jones Parsons, 10s. “Hot Bulb 
Oil Engines,” by Walter Pollock, 30s. ‘‘ Dieses 
Engine Design,” by H. F. P. Purday, 300 pp... 
27 illustrations, 14s. “ Commercial Arbitra. 
tions,” 28. “The First Report of the Insti. 
tution of Civil Engineers on the Deteriora- 
tion of Structures in Sea Water,” 301 pp., and 
many illustrations, £1. ‘‘ Tungsten Ores,” by R. H 
Rastall, 2s. ‘*Technique et Pratique de la Magneto 
e Haute Tension.” hv MM. A. Courcyrim and G 
Dubedat, 2s. “ The Blind and Their Condition in 
the United States,” by H Best, Ph.D.. 768 pages, 


arry 
Maitland; or, Love and the Star,” by Mrs. H j 10s. “ University. College Calendar,” 1920-1921, 520: 


pp., 28. “ Coal,” by J. H. Ronaldson, 48. “ Spon's 
Builders’ Price Book for 1921,” 5s. “ Photographic 
Technique,” 2s. “The Metric System for Bng- 
neers,” by Charles B. Clapham, 7s. 6d. “The W 


com of the Beasts,” by Charles Augustus Strong, 


3. 6d. “ Builders’ Accounts and Office Buper- 
ee ae A re gana 
nsactions e merican M 
Society,” 8.  Autogra: Pos ur 


’ from 
Gladstone, dated December 12, 1879, with thanks to 
the Editor for services rendered during the Mid- 
lothian Campaign, 158: Two Autographic Letters 
from John Bright to the Editor, dated respectively 
October 16, 1888, and June 5, 1887, 10s. each, or the 
two for 15s. ‘Poems from Beyond,” Red- 
dio Mallett, 23. 6d. “A System of sthe 


tics,” by Geo. H. Jaques, 5s. “Some Facton 
in Thermal Sanitation in the Tropics,” by 
Geo. Walter Grabham, is “ Applied 


graphy,” by Alex. Stevens, 56. “ Lish 
Cases,” with 560 illustrations, by the Rev. Andre” 
Freeman, 6s. “ How the Hague Rules Affect Mer- 
chants,” by A. E, Jackson, O.B.E., 2s. ‘The 
Faraday Society's Report of the Discussion ot 
April 6, 1921, on the Falflure:of Metals under In 
ternal ‘and Prolonged Stresses,” fully illustrated, 
10s. @d. *“ A Concise Guide to the Town and Uni 
versity of Cambridge,” ls. 6d. Seventh edition of 
‘ Factory Accounts for Auditors, Accountants, and 
Manufacturers,” by’ Garcke and Fells, 108, “The 
Records of St. Bartholomew's the Great, Smithfield,” 
by E. A. Webb, F.S.A., 2 vols., nearly 1,000 pages 
and hundrede of beautiful {llustrations, £8 Ss. “ His 
toric Houses of South Africa,” by Dorothea Fai- 
bridge, 183 plates and many illustrations in the test. 
£2 2s. ‘‘ Smithsonian Institute’s last Report,” 657 
pp. and many illuetrations, 7a. 6d. “ Building Cov- 
tracts,” by E. J. Evans, 66. ‘“‘ Tides and 
Tidal Streams,” by Commander H. D. Warbuwy, 
R.N., 58.—STRAND NEWSPAPER CO., 1, Arundel Street, 
Straud, London, W.C.2. ae thas. 

” Aeropianes in Gusts,” py 8. L. Walkden, &. 
“ Seasonable Trades and Unomporment 5s. "A 
Living Wage,” by Philip Snowden, M.P., 1s., " Bri- 


.tish Standard Specifications- for Wall Plugs and 


Rockets.” 2s.6d.“\ Handy Insurance Act and Wages 
Calculator,” 1s. * Petrol ‘as Fuel for Locomotives,’ 


cee ak gage ae 


\ 


ı May 12, 1922. 
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SEASONING GREY IRON CASTINGS. 
7 By Warrer J. May. N 


Grey cast iron is not a pure.metal, bu 

an alloy of both metal and non-metallic 

a -omtent` cemented together, the principal 
constituents being iron, carbon, . and -sali- 
con, but to these are often added phos- 
> phorus, sulphur, manganese, copper, 
` titanium, and other things in a smaller 
degree, but all having some influence on 

k the combined alloy. 
> it may very well be expected that changes 
+ ‘take place, as while ‘in a molten state the 
© whole mass ‘is in solution, but during 
gradual cooling more or less separation 
« takes place-or the casting would be ex- 
* tremely hard when cold. For instance, a 
3 chilled casting has the carbon and other 
z content suddenly cooled before separation 
can take place, the whole content of the 

+ iron being held in solution owing to there 
: being no time for the separation changes 
', to take place; but on remelting a chilled 
y casting and gradually cooling in the usual 
“- manner, the iron resumes its original grey 
a dorm., In the chilled state the iron is 
: homogeneous, but in the soft, grey form it 
t is granular, and the longer the time occu- 
pied in cooling the more is this accen- 


"y 


- `tuated, and, incidentally, the soener do’ 


_ the internal stresses disappear, a -very 
= slowly cooled casting for many pur of 
+ immediate, use being far preferable to 
one that is cooled off quickly, although 
æ there will still be movement under certain 
4 conditions. The bulk of the metal in a 
+ casting has something to do with the ques- 
© tion of seasoning, but as it is in the 
_ smaller castings that the greatest accuracy 
; is needed as a more usual thing, it is with 
; these that most persons are chiefly con- 
= eerned: č a | 3 
E. As made, a. casting consist of iron in 
W varying degrees of what for any more 
ø» convenient term may be called density, 
- the bottom outside layer or skin being 
” more compact and closer than the centre 
| of the casting, and having a greater 
‘specific gravity. The sides are less dense 
' than the bottom, and the top less dense 
than the sides, that is assuming that the 
whole casting is clean and free from 
porosity. But, at the same time, the skin 
‘is holding: the interior in a state of stress 
” which causes. movement until relieved in 
” some way, and this has to be considered. 
} «a casting in grey iron is not of the same 
n» character as. one in copper or even steel, 
and in this way has to be specially dealt 
-= with; for, while cast copper or steel can 
= be very successfully annealed, grey iron 
t does not very readily respond to heat 
“treatment, although it has some trifling 
a effect. Probably if a thing like a lathe 
A bed or other fairly heavy casting is covered 
„œ with ashes and kept at a full red heat 
'' for some twenty-four hours or more, the 
‘. bulk of the internal stresses would be re 
a Moved if cooling under dry ashes or sand 
z was gradually effected, but a better result 
4 would be obtained. if 
f 
» were stored awav for a year or 
+ langer, although this would cause a 
7 lot pf delay, and the same i would 
J probably be the result with ‘Hghter 
’-eastings stored for from six to eight 
4 months, the stresses being released by 
3- some readjustment of the actual struc- 


With such a material | 


done gradually. 


such castings. 


$ 
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makes the article quite inefficient, and 
regrinding will become necessary to get 
it into anything like accuracy. | If, how- 


‘ever, heat treatment had been given for 


some. hours previous to the original 
machining and grinding, or the untouched 
caspings had been stored .for a 
fairly long period of months, the pro- 


‘babilities are that the gauge would stand 


steady when machined and ground in the 
first place. peo 
In what may be termed the more 


expeditious .method òf seasoning  cast- 


ings and preparing for use a ‘preliminary 
heat treatment of from six to twenty-four 


hours at ia temperature of approximately 
750° C. should be given under ashes or 


burnt foundry’ sand; cooling down being 
After being brushed 
clean the castings should then be machined 
and the measurements accurately taken in 
several places, and the castings should 
be stored for about six weeks or two 


‘months, when, if no change is shown in 


the measurements, the articles can be 
finished with a fair chance of stability, 
but if any great difference im measure- 
ment is shown, a further period of rest 
will be necessary. In the case of tables, 
Jathe-beds, or other partly machined 
articles, if warping has taken place, a 
further rest will be necessary, but.if the 


warping does not exceed, say, .009 in. per 


foot in length or diameter of circular 
articles, finishing may be safely done as 
a general thing. As, however, the skin 


‘removal would be only partial on things 
like Jathe-beds and the like, unless the 
heat treatment was very regular and 


thorough, there probably would be a 


necessity for a longer rest period before 


the internal stresses were sufficiently 
eliminated, possibly for some three to si 


months. Where a casting is machined all 


over, the period of rest is shortened 


because movement is less restricted owing 
to lessened tension, but cost has to be 


considered in commercial work. Where 


there are strengthening ribs on the backs 
of tables and the like, it is a good plan 
to plane off the backs of the ribs to the 
depth of an eighth of an inch whem the 
tops are turned up.or planed, as this 


largely prevents warping without in any 
serious degree affecting strength or 
rigidity. 

Where time can be afforded, prebably 


the best way of seasoning is to store the 
cleaned and dressed castings for a year or 


longer before machining, as in this time 


all the internal stresses and movements 


will have disappeared, but, necessarily, 
this means the hanging up of a large 


amount of capital in any place where a: 
large amount of accurate work has to be 


carried out. .Roughly machining before 
storing ,assists in the reduction of the 


period of storage, as movement would be 


more rapid in such cases, but it means an 
increase of the dormant capital. 
Not everything requires extreme accuracy 


and not everything requires machining to 


make the casting fit for immediate use, 


there being no necessity for precise work- 
ing, but some things must be exact and 


also rémain exact or they become useless. 
Heat treatment. if sufficiently pro- 


longed, will remove the bulk of the stresses 


. electrons. 


in grey iron castings, but usually for the 
best class of work a resting period is also 
necessary. Rest alone wil! in time permit 
all stresses to disappear, the castings 
remaining steady after machining, but 
with resting alone there is a considerable 
variation in the time needed for various 
castings, their bulk and the quality of 
the iron of which they are made having 
a considerable bearing on this point. 

* With some small. things made in a 
good tough grade of jron tumbling inva 
barrel for from six to ten hours will prove 


; tural condition of the iron constituents. 
' It is reasonably well known that firebars 
‘ and other cast-iron articles exposed to 
. alternating heating and-cooling extend in 
_ size owing to changes in their structure, 
. and in other ways other articles show 
. that changes take place. In another way, 

if you take a cast-iron limit gauge as soon 
/ as the casting is made and machine and 
grind it to shape and size and then lay 
at by for a month or two, it will be found 
' that the size has altered to an extent which 
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an effective seasoning, but very often this 
method of dealing with the things would 

produce too many ‘breakages to cause the , 
practice to be profitable for several forms 

of castings. Still, for many purposes, the 

process is effective if continued for a 

sufficient time, as the vibrations set up 

in, the metal appear to effect the removal 

of all stresses set up in casting. « 

Very many of the quickly produced 
machine tools used during the war and 
now scrapped for faults caused by un- 
seasoned cast metal parts used in their 
construction would pay to use as new 
material for the construction of other tools 
of a like character, after being 


again 


.machined true, this being due to the fact 
that the metal has been seasoned and thus 


become free from movement; but, cf 
course, much of the war-surplus machinery 
is only mere scrap on account of the way 
in which it has been knocked about. 

In any case, new unseasoned castings, as 
they leave the mould, will not immediately 
stand steady and retain their accuracy 
when finished unless some form of season- 
ing has been adopted, and this has been 
repeatedly pointed out by the writer and 
others. | 
THE RELATION OF THE ELEMENTS 

LECTURE BY SIR ERNEST RUTHERFORD. 


Professor Sir Ernest Rutherford, F.R.S., 
delivered the twelfth annual May Lecture 
to a crowded meeting of members of the 
Institute of Metals on Wednesday, May 3, 
at the Institution of Mechanical Engi- 
neers, Westminster. Mr. Leonard Sumner, 
M.Sc., President of the Institute, was in 
the chair. 3 l 

sir Ernest Rutherford said that very 
rapid strides in the growth of our know- 
ledge of the constitution and relation of 
the elements had been made in the last 
decade. It had become clear that the 
atoms were electrical structures of the 
same general type, consisting of a minute 
but. massive charged nucleus surrounded 
at a distance by a distribution of negative 
electrons. The work of Moseley had 
shown that an unexpectedly simple rela- 
tion existed between the elements. Apart 
from its mass, the properties of an ele- 
ment were defined by a whole number 
which represented the charge on the 
nucleus and the number of the outer 
This number also gave the 
ordinal or atomic number of the element 
arranged in order of increasing weight. 
All the known elements were defined by 


numbers, starting from 1 for hydrogen 


and ending at 92 for uranium, and only 
a few numbers were missing. The dis- 
cussion of the structure divided itself into . 
two parts, one the laws controlling the 
position and movements of the outer 
electrons, and the other the constitution 
of the nucleus. After reference to the re- 
cent remarkable theories of Bohr to ex- 
plain the distribution and motion of the 
electrons and the origin of the periodic 
variation of the properties of the elements, 
attention was directed to the structure 
of the nucleus which was of great com- 
plexity in heavy elements. The evidence 
derived from a study of the disintegra- 
tion of the radioactive elements showed 
that the nucleus contained both helium 
nuclei and electrons, but no sign of the 
emission of hydrogen nuclei had been 
observed. 

The atoms of the elements were very 
stable structures, and in order to break 
them.up it was necessary to use con- 
centrated sources of energy to overcome 
the powerful forces holding the nuclei to- 
gether.. Theymosty suitable agent for at- 
tack was the swift alpha particle from 
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radium. The atoms were bombarded by 
a stream of alpha particles, and occa- 
sionally one of the latter passed close 
enough to a nucleus to effect its disrup- 
tion. Experiments made by Dr. Chad- 
wick and the speaker showed that in this 
way swift hydrogen nuclei were liberated 
from the atoms of nitrogen, fluorine, 
sodium, phosphorus, and aluminium, but 


the amount of disintegration was on a 


very minute scale. 


Tt seemed clear that hydrogen nuclei 
were constituents of the nuclei of these 
atoms, and were in all probability satel- 
lites of the main system. It was believed 
that the helium nucleus was a secondary 
structure built up of 4 hydrogen nuclei, 
and that consequently the nuclei of all 
elements consisted ultimately of an 
ordered structure of hydrogen nuclei and 
electrons. The arrangement of the parts 
composing the nucleus and the forces 
operative were quite unknown, and_ the 
difficulties of direct attack on this problem 
of nucleus structure were very great. 

The meeting concluded with a vote of 
thanks to Sir Ernest Rutherford, pro- 
posed by the chairman, and seconded by 
Dr. W. Rosenhain, F.R.S. 
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SOME POST-WAR PROBLEMS OF 
TRANSPORT. 


In his James Forrest Lecture on 
“Some Post-War Problems of Trans- 
port,” delivered on May 4 before the 
Institution of Civil Engineers, Sir 
J. A. F. Aspinall, formerly general man- 
ager of the Lancashire and Yorkshire 
Railway, said as regards London that, in 
spite of the great capacity for handling 
traffic possessed by modern motor-omni- 
buses, the extension of railway facilities 
is an urgent. necessity, trains holding 
400 to 500 persons and succeeding each 
other at intervals of about 14 minutes 
being required to deal with the rush of 
traffic morning and evening. While ob- 
jections are repeatedly raised, mainly on 
architectural grounds, to the continued 
existence of certain railway bridges across 
the Thames, it is sometimes forgotten 
that the number of people carried across 
them in trains in twenty-four hours far 
exceeds the number that could pass over 
an ordinary road bridge. Their abolition 
would therefore be a very distinct loss to 
the travelling public. But the complaint 
of unsightliness is a legitimate one, 
which is capable of being got rid of. In 
a plan which has not yet reached the 
public eye a well-known engineer has 


\ 


shown how a double-decked bridge could’ 


be constructed at Charing Cross having 
all the architectural features with which 
the architects desire to ornament the 
creation of the engineer. The railways 
would cross at the same level as now, 
and thus would not interfere with the 
water-borne traffic on the Thames, and 
the roadways, carried at a higher level, 
would descend with easy gradients to join 
up with the Strand and also with the 
roads on the Surrey side. 
Oharing Cross Station remaining at its 
present level, the railway, after crossing 
the Thames, would dip down slightly and 
continue as 4 station in a suitable posi- 
tion, mainly for local traffic. Nearly all 
Mmain-line traffic could be dealt with on 
the Surrey side, probably at Waterloo. 


CANALS FoR Motor Roaps. 


Most of the small barge canals can 
take only 30-ton boats, and the fact has 
to be faced, the lecturer said, that the 
days of the small barge canal are gone, 
and that the sooner a good use is found 
for these properties the better. Referring 
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Instead of 
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to a proposal recently discussed for aban- 
doning a portion the Chesterfield 
Canal, and msing is for a motor road 
eleven miles ‘long, he pointed out, with- 
out expressing an opinion on the merits 
of this particular scheme, that this 
method of utilising properties now lying 
idle or only slightly used has many 
attractions from the point of view of the 
public, who want their goods carried 
quickly. Great stretches of roads laid on 
canal beds would be almost absolutely 
level, gradients ‘being required only at 
points where there are locks or low 
bridges, and with motor traffic of all 
kinds on these roads rapid communica- 
tion would be substituted for the slow 
movement which is inseparable from 
water-borne traffic qn narrow waterways. 
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FACTORS IN PLANT EVOLUTION. 


Professor William Wright Smith, M.A., 
F.R.S.E., F.L.S., Regius Keeper of the 
Royal Botanic Garden and his Majesty’s 
Botanist in Scotland, who on Friday last 
was formally installed to the Chair of 
Botany in the University of Edinburgh, in 
succession to Professor Sir Isaac Bayley 
Balfour, devoted his inaugural address to 
the consideration of some “ Factors in 
Plant Evolution, from the Standpoint of a 
Systematic Botanist.” | 

In the past twenty years two new theories 
had, he said, been brought forward—the 
Mutation Theory of Hugo de Vries, and 


Lotsy’s Hybridisation ‘Theory—the term | 


“hybrid ’’ being used in a very restricted 
sense by Lotsy. Both these theories claimed 
to be the main explanation of evolution. 
One of the consequences of the develop- 
ment of these and other new views had 
been a tendency to depreciate the teachings 
of Darwin and the large mass of investiga- 
tion inspired by them. Though the Dar- 
winian ‘epoch was passed, many assumed. 
too readily that some new hypothesis had 
replaced the Darwinian conclusions, where- 
as all that had been displaced was the 
belief in the sufficiency of natural selection 
to give a full and adequate explanation of 
the process of evolution. All the explana- 
tions yet proposed might be found in sum 
to be insufficient. He then examined the 
theories of De Vries and Lotsy, especially 
as applied to the comparison of the Alpine 
flora of the East Himalaya and of the, 
West Chinese Alps—these areas being 
chosen because of their exploration being 
comparatively recent, and of their com- 
parative freedom from the influence of 
man. 

After consideration of these areas, the 
systematist would venture two observa- 
tions. The worker in a purely wild area 
remote from man, such as the West 
Chinese Alps, saw from range’ to range 
species in the making—isolation gave 
opportunity to small variations to become 
gradually augmented—the evidence spread 
before the observer suggested time and 
again this explanation. Mutation and 
hybridisation did not in the field obtrude 
themselves at all. One would admit them 
rs eta but neither of them as the 

actor. 


Also, there was a difference in character 
between the results of cultivation and the 
results of a purely natural flora. It was 
often assumed that the results of experi- 
ment in the garden must necessarily be the 
same as in Nature. There was a tendency 
to underrate the influence upon the plant 
of such a change of environment as trans- 
ference to horticultural conditions. The 
comparatively stable rhododendrons and 
primulas of the East Himalaya riot in 
hybridisation in cultivation—grown, of 
course, in equal juxtaposition. It would 
appear that in the natural conditions there 


That it was due to the working of'or 


factors were welcome as additional evidene 
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was a balance struck which wag destroyed 
more or less when man interfered. 

Moreover, in these recent theories an 
explanation was. wanting of the upward, 
trend of evolution—for, after all, th 
evidence of paleontology was unshaken. 
In the Darwinian hypothesis there was at 
least a hint of causes which would bring 
about such a progression, but unless œr- 
tain of these Darwinian factors {o 
equivalents yet to be discovered) were to 
be invoked to aid mutation and to sid 
hybridisation, it was difficult to see when 
the driving power was to come from. One 
tended to find refuge in multiplicity of 
Factors. The more one saw of the mean 
by which Nature attained her ends, th 
more convinced one was of the comple: | 
character of the evolutionary. - procs. 


exclusive factor was not nowadays tenable 
The Darwinian exposition in its brad 
issues solved for the systematists too many 
problems for them to view its relegatio| 
with anything but dismay. The neri 


of the workings of evolution. ‘Tl 
systematist would view as the most sati- 
factory issu a synthesis of the factor 
which had been shown to play their parti 
in the-evolutionary process. ~ ~ 

At the close a number of slides wer! 
shown of the East Himalayas and th 
Western Chinese Alps, indicating the or 
trast between the two areas in isolation. 
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THE EVOLUTION OF THE HUMAN 
INTELLECT. 


Professor G. Elliot Smith, MD, 
Litt.D., F.R.C.P. (London), F.RB.S., de 
livered the first Morison Lecture in th 
Hall of the Royal College of Physicians, 
Edinburgh, om May 1, on the subject d 
“The Evolution of the Human Inte: 
lect.’? He said it was now half a centar 
since the serious discussion of mani 
origin began. But during all this tim. 
there had been a strange reluctance @ 
the part of the scjentific investigators t 
attack the essential problem—how th 
human family came to acquire its chid 
distinction, the intellectual eupremsc 
that differentiates man from all othe! 
living creatures? There had been mid 
learned argument regarding. the influent 
of the adoption of the erect attitude, tè 
liberation of the hands from the functa 
of locomotion, of the loss of the tail, ¢ 
the acquisition of articulate langusgs 
and of the loss of the hairy coat of mani 
ancestors; but the real problem of th 
factors that so shaped the developmet! 
of the brain as to make it the instrumet g 
of high powers of discrimination en 
foresight, and gave-it the aptitude to p 
the hands \and the muscles of speech # 
fuller and more skilled ‘use, had” név 
been seriously investigated. Yet no ™ 
could deny that thé emergence of hum! 
traits was the result of these changes 3 
the brain. i | 

In 1859 Charles Darwin recognised t: 
crucial importance of this problem, W 
since then it had’ been almost whol! 
ignored. The skulls of such primitt 
members of the family as the Apem: 
of Java, the Dawn-man of Piltdown, t! 
recently discovered Rhodesian man, af 
the Neanderthal-man, had provided of 
of the interior of the brain-case re 
a series of brain-types- differing {rv 
those of Homo Sapiens (modern mii} 
Thus it had become possible to appe 
ciate something of the vastness of th 
changes in the brain that had occurreé 
within the human family since it fm 
came,into ‘being? and also to recog 
that the assumption of the erect attitude 
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cand the perfection of the hands were not 
the essential causal factors in the evolu- 
tion of man, but results of the attain- 
¿ment of human rank and the acquisition 
.of a brain capable of bringing about 
„more delicate manipulations and of mak- 
ing man upright. - | 

Important discoveries’ of fossil apes 
.and equally significant researches in com- 
parative anatomy had. within recent years 
-definitely established the main lines of 
‘the pedigree of the human family right 
back to the dawn of the Tertiary period. 
“This knowledge afforded a sure founda- 
tion upon which to base inquiries as to 


> the nature of the factors that were ře- 


-sponsible for each stage in the progress 


from. an insignificant and very primitive 


“mammal like a jumping shrew, through, 
the lemurs, lemuroids like the spectral 


; Tarsier of Borneo and Java, the monkeys 
; -and the tailless apes up to the ancestors 
; «Of man‘ himself. The study of the critical 


phases of their ancestry made it clear 


: :that the essential factor in initiating this 
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far-reaching process of intellectual de- 
velopment was the special cultivation of 
‘vision by a simple generalised arboreal 
animal, which: still retained sufficient 
plasticity. of-structure to adapt itself and 
make the:mest.of the opportunities which 


= ‘this. wider vision of the world and its 


possibilities conferred upon it. Precisely 
how this fuller use of the eyes for guiding 
‘and directing the animals’ movements 
and for acquiring information acted in 
‘stimulating and developing the chief. in- 
-strument of the mind would be discussed 
in the other two lectures. 
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ODOURS AND THEIR TRAVEL 
-- HABITS. | 
The following discussion of the. above 
subject, following a recent paper by Mr. 
Louis L. Tribus, M.Am.Soc.C.E., before 
the American Society of Civil Engineers, 
will interest readers who not long since 
-discussed the ‘matter in our own columns. 

Mr. Tribus'says the discussions con- 
firm his opinion that only through the 
‘development of trained observers workin 
along the same lines can: intelligent classi- 
fication be reached and -anything ap- 
proaching mathematical precision be at- 
tained. a ; 

The writer did not attempt any real 
-definition “of what constitutes differences 
between offensive and agreeable odours, 
-or between those that may be harmful 
-and those that are benign. He merely 
‘sought to outline the subject to which 


“ others might add data, and from which, 
' with later additions, helpful facts and 


b 


: certain 


conclusions might be taken. The re- 
‘sults have warranted the hope. 
Mr. Hansen. enlarges on the point that 


industries must be considered 


; essential, and thus be tolerated, while all 


; 


effort should be mage to cure the attend- 
ing evils; also, that odours are most apt 


‘to be the barometer by which the public 


rates them. He offers zoning as one of 
the means of relief, but not as a cure. 
Professor Whipple discusses the per- 
sonnel of odours themselves, and treats 
‘the subject along the following logical 
lines :—(1) Physiology; (2) relation to 
health; <3) meteorological factors of 
travel; (4) governmental control; and (5) 
prevention. Temperature has quite an in- 
‘fluence. due to volatilisation of the odour 
elements, and humidity plays an im- 
‘portant part; and those discussing the 
paper naturally mention wind movement 
as the important element in dissemination. 
Professor Whipple calls attention ta 
the fact that frequently odours are an in- 
‘dication of unwholesome conditions, ‘but 


‘much-needed 
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that .unwholesome conditions must not 
always be thought to be absent when de- 
finite odours are not present—carbon- 
monoxide is virtually odourless, yet very 
deadly, and is given off in large- quantities 
during the combustion of most fuels. 
Governmental control cannot well step in 
until nuisance exists, or can be clearly 
anticipated ; and such control then should 
be handled with great circumspection, yet 
as the writer suggested, and to which 
others have agreed, it might be secured 
in part by intelligent official advice, prior 
to the act. Prevention is a field for in- 
tensive study, and is one that has occu- 
pied the attention of many a factory 
chemist, spurred in some instances by 
public sentiment and wrath, but often by 
the earnest desire of the plant manage- 
ment to do better things. 

Dr. Gage tells of some interesting ob- 
servations in attempts to control the 
offensive odours from certain oil re- 
fineries in Rhode Island, the presence of 
which was greatly desired as helpful in- 
dustries, yet the operations of: which were 
not the most agreeable. The fact was 
brought out that, in these cases, hydrogen 
sulphide and other sulphide gases’ were 
the chief offenders, the Mexican oil that 
was used containing more than 4 per 
cent. of sulphur. It is difficult to realise 
the enormous quantities of these gases, cer- 
tainly not helpful and highly. odoriferous, 
that are given n daily in refining the 
oil. 

Mr. Osborn corrects the writer in cer- 
tain references to garbage plants, and is 
probably justified in so doing. He de- 
votes most of his discussion to the action 
of garbage reduction works and the causes 
of the dissemination of their odours, which 
he admits are offensive when not. con- 
trolled. The point which he emphasises 
as of greatest. importance is not so much 
how far odours do or can travel, but how 
can they be prevented from travelling, a 
most pertinent conclusion. 

Dr. Hering gives some physiological 
facts as to the perception of odours and 
their neutralisation; that liquids make 
good carriers, and that careful study 


| makes passible almost complete elimina- 


tion in -cases of refuse disposal and 
sewage works. , 

Professor Landreth has given quite com- 
plete data-on certain interstate litigation 
of prime importance, and New York 
legislation that has recently been helpful 
in abating certain undoubted nuisance 
cases, where odours:of offensive character 
affected humanity and property at great 
distances. j : 

Mr. Provost -emphasises some of the 
difficulties in the way of expert testimony 
and discusses eertain specific types of 
offensive works, ‘where publicity and, in 
some instances, drastic action has secured 
the abatement of the nuisance, and also 
where a temporary nature has -permitted 
operations, when permanence wonld have 
demanded cessation. or change. 

Mr. Weston discusses particularly the 
odours from sugar-house wastes, manu- 
facture of lactic acid, and oil refining, 
and gives enlightening description of the 
. processes and of testing apparatus de- 
signed especially to detect and standardise 
the odours given off, so as to make records 
that should be comparable and in- 
telligible. 

“Mr. ‘Potter contributes certain air- 
movement tests in sewers, looking to 
acquisition of» knowledge as to ‘the 
occurrence and behaviour of sewer gases. 

Mr. Saville rather looks forward to 
such scientific study, that curves and 
scales may yet be developed, that will en- 
able far greater approximation of effects 
under standardised conditions, so that 


systems of ferns. 


x 


t 
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trained observers may even present data, 
that will bė reasonably con@lusive to the 
Court. 

In general, it is agreed that a study of 
odours and their habits of travel would 
be of great economic service, and that on. 
the engineer devolves that duty. , 


C T 
SCIENTIFIC SOCIETIES. 


LIVERPOOL MICROSOOPIOAL 
SOCIETY. 


A lecture was given before members of 
the Liverpool Microscopical Society at 
their last indoor meeting of the spring 
session by ‘Professor J. M’Lean Thomp- 
son, Holbrook Gaskell Professor of Botany 
at the University, on the conductive 


Discussing the essential differences 
between ferns and trees and shrubs, Pro- 
fessor Thompson said that the higher plants 
increased in girth by means of “ secondary 


thickening,” but a fern had shot its bolt, 


in that respect as soon as it was formed, 
and was not capable of widening its stem. 
It could add to its length, but its girth 
remained fixed, and if it started with a 
stem whose thickness was inadequate it 
was handicapped in the struggle for exist- 
ence. All plants of this type, even the 
largest tree ferns, started as a single 
microscopic cell measurable only in milli- 
metres, and they were of a very primitive 
form, yet the means they adopted to fit 
themselves to the circumstances of their 
life compelled interest and admiration. 
By cutting transverse sections through the 
stem of a fern at progressive points, one 
could read the story of the plant’s life and 
of its efforts to meet changing conditions. 
Sections taken at the base of the plant 
showed the beginnings of ideas, and later 
slices illustrated the plant’s pursuit of the 
ideal method of meeting its needs. This 
story was written in its conductive system 
—that was, in its series of tubes and pith 
for the transmission and storage of food. 
If a fern were starved, as during a 
drought, it “ thought conduction ” all the 
time: in other words, it bent all its ener- 
gies upon the formation of tracts for the 
passage of food, and abandoned the task 
of forming woody pith; but when the 
drought was passed it again gave up part 
of its stem to a central pith for storage. 
Throughout its growth it was constantly 
adapting itself, sometimes harking back to 
its early and more primitive ideas, and at 
others returning to a later method and 
developing it. 


NORTH MIDDLESEX WIRELESS 
CLUB. 


Report ‘of the 90th Meeting of the 
North Middlesex Wireless Club.—The 
90th meeting of the Club was held on 
Wednesday, May 3, at Shaftesbury Hall, 
Bowes Park. The chair was taken by 
Mr. G. Evans, and after the usual formal 
business he announced that the lecture 
for the evening was entitled “A Few 
Notes on Wireless Direction Finding at. 
Bea,” by Mr. G. E. Dockree. Mr. Dock- 
ree apologised at the commencement, say- 
‘ing that he had had very short notice, 
and had consequently been unable to 
‘prepare his notes as thoroughly as he 
would have wished. He then outlined 
the principles involved in direction find- 
ing, expltining that there were two 
methods in use. First, that known as 
the, unilateral (méthod, and, secondly, the 
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bilateral. The essential part of the 
apparatus was a frame aerial, which was 
capable of being turned through 360 deg. 
This was known as the compass coil. 
This, used in conjunction with a suitable 
receiver, enabled’ the bearings of the 


_ transmitting station to be ascertained, 


but gave two readings, 180 deg. apart. 
The unilateral method consisted `n 
coupling the compass coil to the aerial, 
so that the current in the aerial had the 
effect of either decreasing the current 
induced in the compass coil or increasing 
it, thus showing on which side of the 
receiving station the transmitting station 
lay. The lecturer explained how, by 
using two shore stations in communica- 
tion with each other, the position of the 
transmitting station could be: found. He 
went on to explain the possible sources 
of error, which might arise from several 
causes and give rise to inaccurate results. 
Chief among these causes were: Un- 
skilled operating, bad design of instru- 
ments, leaky insulation, and errors due 
to configuration of the land. The ques- 
tion of insulation was very important, as 
a leak which was of small account in 
ordinary message work was sufficient to 
affect seriously the results in direction 
finding. 


THE OPTICAL SOCIETY. 


A lecture on ‘‘ The Mechanical Con- 
struction of the Microscope from a His- 
torical Standpoint,’’ given by Professor 
Alan Pollard before the Optical Society 
on April 27 at the Imperial College of 


Science, dealt with the evolution of the. 


instrument from the earliest times up to 
about the middle of the nineteenth 
century. 

Professor ‘Pollard divided his subject 
into two main periods, that of the non- 
achromatic, in which the early history of 
the single lens or simple microscope was 
dealt with, and the achromatic. The 
mechanical details. of outstanding his- 
torical compound instruments in these 
two periods which marked the progress of 
mechanical construction up to that of the 


modern compound microscope were de- 
scribed. 


Many famous instruments of the first. 


period, such as John Marshall’s ‘‘ New 
Invented Double Microscope’ of 1693, 
Culpeper’s ‘Double Reflecting) Micro- 
scope” of 1735, Cuff’s ‘Double Con- 
structed Microscope ” of 1744, B. Martin’s 
simple and compound of 1765, Bleuler’s 
‘“ Universal ’’ of 1788, Jones’ ‘‘ Most Im- 
proved” of 1798 by Dollond, Gould’s. 
Pocket Microscope by Cary of 1828, as 
well as Lister’s famous compound micro- 
scope by James Smith in 1826, which 
marked the opening of the second period 
in this country, were set up with his- 
tological specimens so that their mechani- 
cal and optical performance could be com- 
pared. | 

In addition to the above early catoptric 
instruments were shown, including 
Amici’s reflecting microscope made for Dr. 
Wollaston in 1830. | 

The development in particular of the 
modern English limb from the Lister and 
Jackson designs and of the so-called Con- 
tinental limb from the early forms of 
Oberheuser and Nachet was traced and 
described. , 

The lecture was illustrated by lantern 
slides, and the historical instruments ex- 
hibited were loaned from the magnificent 
Court Collection, as well as others in the 
South Kensington Museum, by the 
courtesy of the Director. Col. H. G. 
Lyons, F.R.S. | : 


a 


‘giving up their premises at: 58, Compton 
‘Street, E.C.1, and in future their only 
‘address will be Compton Works, Wickford, 
‘Essex, -where all communications should 
‘be addressed. We are glad to know that 
‘Messrs. D. J. Smith’s many activities have 
‘not been in any way affected by the en- 
.gineering lock-out, and, with a full staff 
and spacious works, not by any means as 
‘yet fully occupied, they can guarantee 
‘prompt attention to all orders. We may 
‘add that motor work forms only a very 


that general engineering in all its branches 
is undertaken by them. 
‘suggest that Col. D. J. Smith’s many com- 


‘and the experience hundreds of our readers 


‘SCIENTIFIC NEWS. 


The report for, 1921, with notes. by 
Father Cortie, the. Director of the Stony- 
hurst College Observatory, and results of 
Geographical and Solar observations, 1s 
the usual record of good work done. A 
special note is made of the great magnetic 
storm of May 13-15, with intervals till 


May 20-21, 1921, the only parallel within 


the records having been the protracted 
storm of November 11-21, 1882, which also 
accompanied the passage of a great spot 
across the Sun’s disc. A new feature of 
the solar report this year are two tables, 
drawn up by the Rev. H. Macklin, who 
has charge of the reductions of the solar 
drawings. The first contains a list of all 
the spot-groups observed; with their mean 


latitudes and longitudes, and their greatest’ 


disc-areas. The second is a list of the 
disturbed areas on the Sun during the 
year, in several cases the sunspot groups 
being recurrent. 


Readers interested in weather forecasts 
should not miss the advertisement this 
week on our front page of the “ British 
Weather Bureau,” 47, Forest Road, Tun- 
bridge Wells. 

Mr. Kellaway has decided to remove 
the present restrictions and to offer full 
facilities for broadcasting wireless tele- 
phone messages. To avoid the chaos 
which has been experienced in America by 
the multiplicity of uncontrolled sending 
stations, there will be strict’ limitation of 
sending installations, but licences to in- 
stal receiving sets will be obtainable as 
easily as dog licences. The charge will 
be 10s. The country will be divided into 
nine areas, and one or more stations will 
be allowed in each. The normal hours 
of broadcasting will be 5 p.m. to 11 p.m., 
with no restrictions on Sundays. 


A wireless development, by which a. 


ship on. a. dangerous coast can be told its 
position in a fog, was explained at the 
Institute of Electrical. Engineers on May 


å by Mu. C. S. Franklin, of the Marconi: 


Company, who said that. as the result of 
researches. by Senatore Marconi. and- him- 
self, experiments were conducted with a 
revolving: reflector on Inchkeith Island and 


a lighthouse tender. of! the Northern 


Lights Commissioners. With a 4-metre 
wave: spark transmitter, a reflector of 8 
metres apertnre; and. a. singleé-valve re- 
ceiver: on the ship,. a working range of 
seven nautical miles- was obtained. The 
bearing’ of the transmitter was deéter- 
mined within a quarter point of the com- 
pass,. or within. 2:8: degrees. It: was- pos- 
sible by means of revolving reflectors to 
give. the position to ships during fog 


when within about'ten miles of the danger 


point. 


Messrs. D:. J.. Smith and Co., Ltd., 
owing to the expiration of their lease, are 


small part of the ground they cover, and 
We need hardly 
munications to “ Ours ” for so many years, 


have had of the courtesy and _ efficiency 
of his partner, Mr. David Hamilton, 


have well earned many appreciations of 


the firm undertakes. and will continue to 


graphy and telephony. 


the quality and promptness of everything 


add many. well satisfied clients who may 
entrust them with orders. 

An ancient cist has been discovered 
during ploughing operations at Borewell. 
Farm, near Berwick. It contained 
human bones, a. well-preserved skall 
(evidently of a.female between 30 and 4), 
fragments of an urn. and two pieces of 
flint, showing signs of manufacture. The 
urn, which is of the beaker or earliest 
type of the bronze age, indicated burial 
about 1500 B.C. The skull contained a 
complete set: of teeth. E 

Fourteen years ago. in his book erttitled 
“ The Study of Stellar Evolution,” Mr. 
George Ellery Hale, the Director öf the 
Mount Wilson Observatory of thé Osr- 
negie Institution of Washington, gave in 
unteclinical language an account of some 
modern: methods- of. astrophysical re 
search, which is now out of print. Lack- 
ing the time to prepare a new edition or 
write another similar book, Mr. Ellery 
has included in a small volume, just 
published by Charles Scribner’s Sons, of 
597, Fifth Avenue, New York City, some 
articles contributed to ‘‘Scribner’s Mags 
zine ” dealing with ‘‘ The New Heavens,” 
« Giant Stars;’’ and ‘‘ Cosmic Crucibles,” 
The volume is well produced, and in- 
cludes, eight-five illustrations; for some 
of which the author acknowledges his 
indebtedness to the Royal Society, Prof. 
Fowler, and Father Cortie. 


Professor G. S. Boulger. Professor of 
Botany and Geology at the City of Lon- 
don College, died on May 4 at his resi- 
dence, at Richmond, aged 69. He was | 
author of many scientific works: | 


At the general meeting of the Iron and | 
Steel Institute in London on May 4. 
it was announced that the Bessemer — 
Medal for 1922 had been awarded | 
to Professor Kotaro Honda, of the 
University of'Sendai, Japan. The pro- 
fessor, it was stated, had been concerned | 
largely with the researches into the mag- — 
netic properties of iron and steel. He had 
established the theory of molecular mag- 
netism based on the measurement of the | 
amount’ of change of the volume in the | 
steel when magnetised. He also enjoyed a 
wide reputation as an instructor and 
teacher of metallurgical science. 


“Dynamo Design and Construction,” 
by A. H. Avery, A.M.I.E.E. (London: 
Cassell and Co., Ltd., 6s.), is, as its 
preface states, not a mere dissertation of ` 
principles, or analysis of cause. and | 
effect; but a few plain, unvarnished rules 
for the guidance of the average practical 
man, whereby he can be reasonably sure 
of producing a machine that will do the 
work expected and required of it. It 
covers its field, and there are 224 illus- © 
trations. 


M. Henri Deslandres, director of the : 
French Observatory at Meudon, has called: 
attention in a recent address to the pro- 
gressive increase in horse-power used in 
the transmitting stations of wireless tele- | 
When the first — 
French station was established at the 
Eiffel Tower only three horse-power was 
used in each signal. In 1910 this was 
raised to 75, ins1914 to 150, and before 
the end of the war to 300. When in 1915 
a station was constructed at Lyons, in case 
the Eiffel Tower should be destroyed by 
the enemy, the transmitting horse-power 
was. 450: In the station erected at Bor- 
deaux it was 1,500. The station now in 
construction at Ste-Assize, near Melun, 
has a horse-power, of 2,000. In. the 
United States ‘of America a station is- 
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under construction ‘with a-power of 
10,000. M. Deslandres also stated that 
the rate of propagation of a wireless wave 
is one million times faster than that of 
sound, a signal taking only 1-15th bf a 


second to rcach the Antipodes. \ 


` The International Astronomic Congress 
at Rome has voted for the establishment 


of a central international bureaurof vol- 


canology to study eruptions and to compile. 
a list of active and recently extinct vol- 


canoes. Naval and mercantile officers wil] 


` be asked to furnish to the Naples bureau 


details of submarine eruptions and the con- 
sequent interruption of cables. 


<‘ I have come across a curious law that 
after mankind comes to a certain de- 
velopment of the brain a degeneration of 
the jaw sets in. I have proved that de- 


. > finitely in the English people during the 


last three thousand years,” said Sir 
Arthur Keith in a lecture on the 3rd inst. 
at the Royal Institution on the ‘ Racial 
Problems of Africa.” He said he did not 
wish to refute the theory of evolution, 
but this law should throw a great deal 
of light on evolution. A study of the 


. African races showed that the jaw was be- 
. coming smaller. 


5 A degeneration wa 
taking place. After races became dif- 

‘ferentiated they might change in the 
same direction of a reduction of jaw. 
He thought the discovery of fire and agri- 
culture might have influenced this 
change, and the big jaws of the Rhodesian 
skull might be evidence that the owner 
was a pre-fireman. Clearly the man was 
a palæolithic cousin of the Neanderthal 
man. The skull bore the marks of the 
ape to a greater extent than any other 
which had been found. ‘The type was that 
of the gorilla. It proved that our lineage 
was nearer to the gorilla than to any 
other anthropoid ape. 


James van Albert, tlie tallest man in 
the world, who is 9 ft. 5 in. in height, 
has just been received by President Hard- 
ing at Washington. His wife is 5 ft. 7 in. 


‘t Model Steam Locomotives,” by Henry 
Greenly, A.LL.E. (London: Cassell and 
Co., Ltd., 6s.), presents a comprehensive 
survey of the whole subject, and illus- 
trates numerous actual types of models, 
mostly amateur, made from designs pre- 
pared by the author for home-workers 
and model-making firms. It includes 376 
photographs, diagrams, .and working 
drawings. 

Particulars of prizes to the value of over 
£2,000’ for the current year are given in 
the prizes and studentships’ pamphlet of 
the Royal Institute of British Architects, 
which is now on sale at the Institute, 9, 
Conduit Street, W.1, price sixpence, exclu- 
sive of postage. The conditions of the 
prizes have been largely remodelled, and 
the system now in use is based upon sug- 
gestions received from teachers and 
students. It is expected that there will 
be keen competition this year for the most 
coveted awards in the architectural 
profession. \ 


A small gathering of M.P.’s and jour- 
nalists had a mild shock at a luncheon 
party last week, when just after the coffee 

ad been handed round a screen behind 
the chairman’s seat was folded up, reveal- 
ing a full-equipped dentist’s chair, and 
a French visitor, Dr. Charles Guebel, 
proceeded tq demonstrate the new dental 


aneesthetising apparatus, the gazotherme, 


for which is claimed a superiority over 
inhalation of “ gas,” as the layman calls 
it, and ‘‘injectioh.’’ By means of this 
apparatus a gentle stream of oxygen is 
. played on to the tooth continuously, and 
anesthesia is arrived at by a regulated 
process of freezing. The device was in- 


ts 


$ | Between 12 and. 14 years, 38 


Guebel is one of the chief surgeons at the 
Paris Dental School. The chief points of 
interest from the public point of view are 
the freedom from unpleasant after-effects 
such as anesthetics produce, and the 
facility with which the operator is en- 
abled to proceed with his work. -The 


patient rose from the chair vowing that. 


he “had not felt a thing,” although Dr. 
Guebel had been busy with the tenderest 
part of the tooth. 


` Holding that few elementary school 
children get sufficient sleep, Dr. Malcolm 
Gross adds another to the medical opinions 
against summer time. In an article in the 
“ Lancet ” he gives the results of investiga- 
tions he has made during the past year. 
His conclusion is: “The effect of the 
Summer Time Act on children’s health 
apren to me to tend to decrease the 
already insufficient amount of sleep they 
obtain.” Dr. Gross gives a series of charts 
containing records founded on winter 
figures only :—Between 3 and 6 years, 27 
per cent. get sleep below the average—I1 
hours. At,8 years, roughly 58 per cent. 
obtain sleep below the average—104 hours. 
per cent, 
obtain sleep below the average for a child 
of 14, which is 9 hours. 


Sir Harry Johnston, the well-known 
naturalist, explorer, and novelist, ap- 
pealed to as a geographer and a traveller, 
says :—‘' The wholesale cutting of timber 
—which drives away rain—though it may 
be necessary im Assam and some parts 
of West Africa, where the rainfall is too 
heavy, is no doubt partly responsible for 
the water scarcity we .are now experi- 
encing. ‘‘ Taking the world all over,” 
Sir Harry explained, ‘‘ the present rain- 
fall is insufficient for the needs of the 
civilised populations of this earth. For 
although a large majority of the surface 
of our planet is composed of water, it is 
not fit to drink. The distillation of sea- 
water, ‘Sir Harry Johnston says, will 
save us from a water famine, as at Aden,' 
but there would be scarcity for some time 
while its distribution was arranged in 
crowded areas. More, however, ought to 
be done in the way of planting trees. In 
Great Britain the parts of the country 
threatened with decreased rainfall are 
the south-eastern counties, lying, roughly, 
between the Humber and the Solent. All 
recent taxation has told very heavily 
against woodland in England. 


Professor E. C. C. Baly, in a paper i 
“ The Photosynthesis of Nitrogen Com- 
pounds from Nitrates and Carbon Di- 
oxide,’’ which he read to the Chemical 
Society (of which he is vice-president) at 
Burlington House last week, dealt with the 
experiments which he, Professor Heilbron, 
and Mr. Donald P. Hudson, at the Liver- 
pool University, have recently been 
making. Apparently ‘very important 
results have now been obtained in produc- 
ing the raw materials of food and other 
products purely by chemical means. Pro- 
fessor I. M. Heilbron dealt with the same 
subject in February, in a paper read before 
the Liverpool section of the Society of 
Chemical Industry. The secret of the pro- 
cess is said to be that when certain coloured 
basic substances are employed carbonic 
acid can be directly converted into formal- 
dehyde in ordinary sunlight. This is 
exactly what takes place in the green leaves 
of the plant, since the green colouring 
matter known as chlorophyll, which is 
analagous to our blood, acts in just the 
same way as does the coloured basic com- 


pounds in the laboratory. The ultra-violet 


rays are, therefore, quite unnecessary, the 
coloured substance enabling the necessary 
energy to be absorbed from sunlight. 


vented by Dr. Fabret, of Nice, and Dr. | 


Sir Arthur Shipley, the distinguished 
Cambridge scientist, accordi to . the 


‘* Manchester Guardian,’ is „protesting | 
against the common use of a word that - 


came into fashion during the war in con- 
nection with those “minor horrors’’ that 
he did great service in combating. Why 
do people, he asks, talk of “ delousing ’’ 
when they refer to the ridding of the body 


of unwelcome pests? ‘“ Lousing ’’ was 


enough for Shakespeare, and if the hybrid 
word “delousing ” means anything at all 
it means the opposite of what is meant b 

its use. The louse will always be a sabion 


for laughter, real ‘horror though he was 


during the war—and still is—because of. 


his habit of carrying fever germs. Sir 
Arthur Shipley himself has collected not a 
few good stories about the beastie. One of 
them is associated with Holland House. 
The Lady Holland of the day had a tiff 
with Theodore Hook, and declared she 
didn’t care ‘‘ three skips of a louse ” about 
it, whereupon Hook invented his famous 
rejoinder excusing the lady for using as an 
illustration “the first thing in her head.” 


Another is the story of the soldier who 


described the process of “lousing’’ (not 
“ delousing ’’) in the trenches: “ We strips, 
and we picks ’em off, and we lays ’em in 


the sun, and somehow it kind of breaks the © 


hearts of the little beggars.” 


The importance of aiming at the use of 
a small number of sizes by the designers of 
plant lies in the need for users to carry 
stocks of all sizes in which they are in- 
terested for rewinding purposes; therefore 
it is particularly important, especially for 
colonial and foreign customers, and for 
Government use abroad, that the number 
of such sizes be restricted as much as 
possible. 
reduction in.the number of sizes conimorly 
ysed, the twenty-nine sizes which consti- 
tute the even numbers of the S.W.G. are 
classed as Primary Standard sizes. The 
remaining twenty-eight are Secondary 
Standard sizes, and use of the third class 
or Exceptional Standard sizes should, it is 
urged, be restricted to the utmost. Copies 
of the specification may be obtained from 
the offices of the Association, 28, Victoria 
puree London, S.W.1, price 1s. 2d. post 


Incrustation of Water Pipes.—Dr. L. F. 
Hiret, the Colombo Municipal Bacteriologist, 
asserts that animal bacteria are as much re- 
sponsible for incrustation, as the vegetable 
variety. A model waterworks has been con- 
structed on the Mali de reservoir pre- 
mises in Colombo for the purpose of further 
investigations. Dr. Hirst has found that the 
best way of preventing the growth of the 
bacteria in the pipes is to remove from the 
water thoge constituents in which the organ- 
isms feed. This is done by passing the water 
through walls of specially-prepared coke, 
which will absorb all those constituents. It 
is stated that the inerustation of the 
city’s water pipes in Colombo does not con- 
stitute a danger to the public by making the 
water impure, but it reduces the flow of 
water, involving the expenditure annually of 
a large sum of money to keep the water pipes 
clean. 

The Biggest Ship in the World.—The 
‘ Majestic,’ the world’s largest ship, started 
on her maiden trip on Wednesdav- She was 
until lately a German vessel, built to be the 
biggest ever,” the crown and climax of 
German enterprise in ocean shipping; she was 
christened by the ex-Kaiser himself, and 
called the “ Bismarck.” after the creator of 
modern Germany ; and she ends, thanks to a 
Germany which was not content with un- 
precedented successes in the economic and 
many other fields, in the trans-Atlantic traffic 
of the White Star line. Her dimensions, her 
more than three hundred yards of length, he” 
displacement of 64,000 tons, her population of 
over (5,000 \persons, are not likely soon to be 
éxceeded. 


With a view to encouraging : 
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F E EE P ONER A 
LETTERS TO THE EDITOR 
; —e 
VELOCITY OF SOUND—DIFFERENCE 
-OF WEIGHT OF BODIES AT THE 
POLE AND AT THE EQUATOR— 


THE MOUNT WILSON REPORT, 
1921_MAJORANA’S THEORY OF | than 
GRAVITATION. | 


[176.}—Velocity of Sound (235, p. 186).— 
Pressure and humidity of the air appear to 
„have little or no effect on the velocity of 
sound. This fact was found by Dr. Derham 
as long ago as the year 1708. In that year 
he communicated to the Royal Society a 
paper on the ‘‘ Velocity of Sound,” which 
he had investigated with attention to a 
variety of circumstances that might appear 
to have had some influence on it, i.e., wind, 
barometric pressure, temperature, hygro- 
metrical state of air, the actual weather, 
nature of the sound, its pitch, quality and 
intensity, and the nature and position of the 
surface over which the sound is conveyed. 
To all these circumstances except the wind 
Derham attributes no effect, but he appears 
to have been a little regardless of changes 
of temperature, which had already been 
found to have a material influence on the 
velocity, and Sir J. F. W. Herschel agrees 


in his ‘f Memoir on Sound ” in the ‘‘ Ency-|: 
M177. 


clopedia Metropolitana,” from which this 
information is taken, that. though these 
causes may have a powerful effect on the 
intensity or on the loudness of the sound as 
it reaches the ear from a given distance, 
they have no effect on ite velocity. 
Moreover, in statements relating to deter- 
minations of speed of sound, there, is -no 
mention of barometric pressure or any factor. 
except temperature. In the “Annuaire du 
Buresu des Longitudes” the velocity is 
given as 337.2m. per second at the tempera- 
` ture 10° C., increasing at the rate of 0.626m. 
for every degree of increase of temperature, 
so that at zero temperature it is equal 
350.9m. This is the result of á determination 
made in 1822, and ‘happens to be the mean 
_ of two results found later that are quoted. 
Difference of Weight of Bodies. at the Pole 
and the Equator (223, p. 186).—The weight 
of a body of mass m at the Equator is less 
than it would be af due only to the attraction 
of the Earth’s mass by 0.1113 m foot-second 
dynamical units of force. This quantity ‘s 
found by computing the value of v2/R for 
the Equator, using the known values of the 
rate of rotation of the Earth on its axis and 
of its equatorial radius. The whole force of 
ravity, that is, the weight of mass m at the 
quator, is found by experiment to be 32.19 m 


such unite; therefore a body at the Equator 
has lost, so to speak, 1/28 of its weight 


owing to rotation. Taking this weight as 
unity, its weight at the Pole would be 
1 + 1/189; therefore, the difference: between 
the attraction of the Earth’s mass at the Pols 
and at the Equator is the difference betweea 
1/189 and 1/289 as a fraction of weight at 
the Equator. 


Prof. Hale’s report of work done at the 
Mount Wilson Observatory during the year 
1921, which has been kindly sent to me, to- 
gether with a packet of other valuable 
papers, contains many things that would 
doubtless be appreciated if the 
given here; but space forbids, and they must 
be reserved until specially called for. There 
are, however, two matters about which a 
word or two may be said. The first has 
reference to the appliance for measuring the 
angular diameters of stars known as the 
Interferometer. Following the measures of 
other large stars previously published, it hag 
been found that the diameter of Antares is 
0’.040, and that a definite decrease in visi- 
bility without a is disappearance of the 
fringes has been observed for a Ceti, Alde- 
baran, Pollux, y Draconis, and 8 Pegasi. It 
may be remembered that the essential 
principle of this instrument is that with a 
particular arrangement of the instrument 
certain fringes can be made to disappear if 
the star is mear enough, or if it is large 
enough, for its disc to be appreciable. 

Another paragraph relates to Prof. 
Majorana’s eory of gravitation, which is 
one of the recondite matters of the present 


ines 


‘Mount Wilson as a Resear 


to | Astronomy ” (Potter, 


‘tion causes, 


required; the bearing ought to 
+ dip above the 
) 1 the case of the Sun when the 
lower limb is rather more than a semi- 


‘both these statements 


could bel 


„lt seems to follow that, though the attrac- 
tion of a spherical mass on an exterior par- 
ticle can be considered as though it was a 
particle placed at its centre, which is a fun- 

ental axiom of Newtonian mechanics, the 


whole attraction on the particle is less than. 


that of the whole mass taken in the usual 
way. Gravitational astronomy has, there. 
fore, to be reconsidered on the basis of an 
alteration of the attraction of masses whilst 
their inertia remains as hitherto accepted. 
Prof. H. N. Russell, who is attached to 
i ch Associate, has 
considered some such problems and found 
results glaringly inconsistent with observa- 
tion, which seems to show that the effects 
given ‘by Manjorana’s e 
some other explanation, and that the theory 
is scarcely proved. E 
H. P. Holis., 


A naa AT THE HORIZON. 
ave recently calculated a- 
table of Sunrises and Cek, and Sid te 
find the exact time of the disappearance of 
the upper edge of the Sun when setting be- 
hind a sea horizon. 
references, I think 1 


of your correspondents will verify my con- 
clusions or explain my error. — 
refraction at so low 
able, but this is not 
am considering tab 
fraction. 
W. P. Symonds’s' very 


ular, or, say, 


the references 


horizon to appear to be about 34’ above it.” 


Also, ‘‘ owing to this effect of refraction, when 
or setting is 
e taken when 


a bearing of an object at pea 


the ‘object is about 34’ 
horizon, or in 
diameter above.” It is the figure 34’ in 
{ that I question. 

This fi 
Begsel’s mean refraction for 
tude 0° 0’, which is given in Chambers’ Logs. 
as 34’ 54.1” for bar. 29.6 ins., 
Surveying’’ gives 33’ 51” for bar. 
thermometer 50° Fahr. 
considerably 


ins., 


0° 0’ the refraction is 34’, or, in other words, 


the object is then 34’ below the horizon, and 


its zenith distance is 90° 34’, 

So the first quotation above might better 
be written: ‘Owing to atmospheric refrac- 
tion, when a body appears to be in the horizon 
it is 34’ below it.” 


We now. come to a second question, which 


is: Where does a heavenly body appear to be 


when it is really on the horizon and has a 


true zenith distance of 90° 0’? In this case 


the apparent altitude is obviously equal ta 


the refraction. From a large scale plot of 
Bessel’s mean refractions I find this to be 
when the altitude and refraction are both 
29’ 12”, and not 34! as is always stated. For 
a temperature above 49° Fahr. the figure 
would be less. 

o’ may be unimportant from a practical 
point of view. In Lat. 51° 30’ N. and Dec. 
20° N. it produces an error of 74’ of azimuth’ 
Is it not correct to say that the bearing of 
the Sun should be taken when its centre 
appears to be 29’ + dip above the horizon? 
According to Bessel, when a body has an 
apparent altitude of 0° 34’ the refraction is 
21" 50”, so it is still about 7’ above the true 

C. L. T.. Griffith. 
Gold Coast Colony} 


horizon. 
Odumase, via Accra, 
April 10, 1922. 


xperiments ` require 


On looking up various 
have found an error 
common to all of them, and hope that some 


I know that 
an altitude is very vari- 
the point at issue, as I 
; average, re- 
he following quotations from 

mirable ‘* Nautical 
1912) is typical of all 
ices I possess, or remember having 
seen on this subject :— Atmospheric refrac- 
a heavenly body when in the 


gure 54’ seems to be derived from 
Apparent Alti- 


thermometer 
{49° Fahr.- Colonel Close’s ‘ nope hical 
0.0 i 
These figures are 
out of agreement after allowing 
for the differences of barometers and ther- 
mometers, but they agree within a minute to 
this :—That when the Apparent Altitude is 


MOON’S CLOSE APPROACH TO 


[178.}—The Moon’s close 
Aldebaran on April 29 was w 


fl to 
seen from 


here in a clear sky. ` Strong twilight at firs, 


Ta it necessary to resort to slight optical 
aid. - 
Using the Zeiss field-glass ‘‘ Binoctor™ x1 
and 50 m/m. objectives, about 8.45-pm 
(summer time), the star was seen twinkling 
like a tiny diamond, and practically in contac 
with the dark southern limb, the whole of 
the Moon’s unlit surface being very feebly 
illumined by Earth shine, — : ; 
About 9.0 p.m. the star became visible to 
the naked eye, clear of the -southern il- 
mineted horn. Half an hour later the. spec 
tacle was at its best, the gap having in- 
creased considerably. So had the wail of 
haze rising from the West, and star and Moon 
were shortly swallowed up.-by the “ hg 
bank ” into which Venus had already: led the 


way. ` ) 
Oldham. | W. Shilson. 


RICCIOLI’S STADIUS. 

1179..—On the evening of May 5, an in 
teresting lunar feature, presumably Riccioli’s - 
Stadius, was noticed close on the terminator, 
as a great oval enclosure, the northem 
boundary of which was slightly encroached 
upon by the southern rampart of Erato 
thenes, the short mountain chain,.cannecting 
the latter with the present Stadius fo 
its eastern boundary. The position, size, an 
shape of this formation is quite accurately. 
indicated by a black patch in Pickering’s re- 
production of Riccioli’s 1651 map, but is no 
marked in Goodacre’s large modern charte. 
The fairly complete boundary ridges of this — 
great oval are ceftainly merely low mounds, 
but enclose many craterlets and curious dark 
streaks, which extend beyond its boundary | 
to the west- Webb states that B. and M. 
did not notice the present Stadius until after 
a three-years’ search for Riccioli’s Stadius, 
which, being only a spot of local colour, they 
missed ‘after all. us perhaps the old 
Stadius can only be rarely well seen when the 
lighting conditions are quite favourable, as 
on the above occasion, when there could be 
no question of its being merely a spot of local 
colour, as, seen with 12}-in. aperture. It is, 
nevertheless, somewhat remarkable that Ric- 
cioli should have accurately, if crudely, in- 
dicated the shape and area of this incon- 
spicuous formation with the poor optical 
means of the time, while B. and M., with 
more modern appliances, hunted in vain for 


it for three years. l 
A. A. C. Eliot Merlin. 
Ealing, May 7, 1922. > . , 
ARCHIMEDES. 

[180.J—Viewing this interesting Lunar for- 
mation on the 4th inst., under a low Bun, 
saw three elongated low mounde lying longi 
tudinally in a West and East direction, and 
corresponding apparently with the position of 
the Northern bright ‘‘ belt” so conspicuous at 
a later phase. i f 

I cannot find any mention of these mounds 
in my books, and shall be interested to hear 
whether they have been seen before. They 
formed a waved appearance; the summits 
being the crests of the waves and the some- 
what indistinct shadows the troughs. The 
Western half of the Hoor of Archimedes was 
hidden at the time by the shadows of the 
er ramparts. Instrument 84” reflector 
x - i 


On the above date I could sée no sign 
whatever of Hyginus N., although Hyginus 
and the adjacent clefts were magnificent! 
defined. This seems like a case of | 
obscuration. F. Burnerd. 


DAYLIGHT METEOR OF FEBRUARY 7. 
—JUPITER — SATURN — VENUS — 
MERCURY. . 

{181.}—As I should have recorded before, 

I was fortunate enough to see the daylight 

meteor of February 7 frèm Oxford. It fell 

vertically downward from about 50° to 25° 

altitude in 14 sec. in direction about 25° N. 

of West. There were several fluctuations in 

brightness, and an:almost complete disappear- 
ance two-thirds of the way down. ae 
* ‘a aa O 
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Definition lately at Lou hton, Essex, has 
been generally poor by night, but sometimes 
good by day. It was exceedingly good, in 


` thin haze, on March 27, at 10 p.m., when 


Theta Aurige showed one diffraction ring 


and a clear companion, and 3, 175 two clear |- 


discs, with 210 x. At this time Sat. III. of 
Jupiter appeared like a double star, imper- 
fectly divided, p.a. 160° and separation, say, 
The transit of I. at 1h8 p.m. was very 
well seen. i 

The Cassini division was well seen on April 
17 with a newly completed 240 x achromatio 
eyepiece on 64 in. It had several times been 
suspected before with 210 x (single lens). I 
noted the faint band N.,of the Equator, as 
shown on p. 171, apparently sharp-edged to the 
S., fading off to the N. There was decided 
shading round the limb of the’S. hemisphere, 
giving an impression of roundness, 

Venus has been showing cloudy, indefinite 
shadings throughout Apml. On the 19th, 


‘at .6 p.m., they were rather more definite, 


with 160 x, one remaining clear with 240 x. 


. This small marking was recovered, under 


poor conditions, in a nearly similar position, 
on the 23rd, at_5.30 p.m. Yesterday, May 4, 
with a 4.2-in. reflector, powers- 100 and 150, 
markings on Venus were rather clearer than 
on Aprl 19. At 4 p.m. definition was poor. 
Aibout sunset they were quite obvious, but 
definition was too bad to draw them properly. 
There were apparently*’three dark AEA 
aone To terminator, and one near the centre 
e : i ; 


was picked up by the 4.2-in. at 
The disc was very faint, the semi- 


3.30 p.m. 
circular mark on the terminator being fairly 


centain. The above-mentioned 4.2:in. is a 
skeletons tube reflector, like the 6}-in. on 
table equatorial, and performs very well 
from the window of an unwarmed room. The 
mirrors are newly silvered, makmg 150 x 
quite serviceable on Venus. J.H.J. 


SATURN. 


1182. —Mr. Burnerd (letter 171) is doubt- 
less aware that, according to the ‘‘ Nautical 
Almanac,” on April 10 the difference in alti- 
tude of the Earth and Sun above the ring- 
plane was only 1°.05’. It is doubtful whether 
this is sufficient to account for the breadth 


: of the shadow unless there was a penumbra 


caused by an outer ring. 
In an earlier observation of mine of 
January 22, had there been any shadow it 


: should have appeared on the inner edge of 


the ring, but my first impression was that 
there was a shadow along the outer edge. 
According to the ‘‘ Nautical Almanac,” this 
could ‘not possibly occur before March 20. 
Accordingly I concluded that what I saw was 
the ring crossing the planet and appear Dg 
dark by contrast. Again, on March 7 and 
T had the impression that the shading ex- 
tended beyond the edge of the ring. 

If there is an outer crape ring it might pos- 
sibly at certain times produce a penumbral 
shading similar to the inner crape ring. This 
would only be possible when the shadows of 
the particles composing the supposed ring 


- could be seen through the openings between 


the particles, but at other times, just as the 
shadow of a satellite may be _ occulted 
by’: the satellite itself .and both be 
invisible, so at times the particles composing 
the ring may hide their shadows on the planet. 
This would occur when the opposition of the 
planet coincided with tthe time when the 


Earth and’the Sun were at the same angle 


sbové the plane of the ring. This is pre- 
eisely what occurred on March 22, and on 
that date the shading beeame invisible. It 
was seen again on March 28, but with diffi- 
culty. - The shadow of the ring now appears 
broad and almost as black as the sky. On 
April 29 the concavity of the southern edge 
was noted, also a white zone South of the 
shadow, this no doubt being of the 
white equatorial zone, and the Cassini divi- 
sion was glimpsed in the ans. 

The belts are very ‘faint this year, as Mr. 
Bumerd states; the one shown in my‘draw- 
ing is,rather intensified, but the difference in 
brightness of the rings A and B is very 
obvious. I have not had the privilege of 
seeing the planet with a greater aperture than 
5 in., but should be glad to have my observa- 


a ——sese_s 


-he obtained from the 


the Navicula 


‘the-inch. 


‘19 as 


edge wit 


tions confirmed or otherwise by-any observers 


who have greater means at. their disposal. 
; E. Denton Sherlock. 
Manchester, May 5. — 


PALLAS. 
£183.1—On April 19 I searched for Pallas, 
using the ephemeris given by Mr. Hollis in 
“ Ours” of March 31, which, I understand, 
“ Berliner Jahrbuch 
Supplement.” I failed to find it visually, 
though I was more fortunate with a photo- 
graph, which showed it to be over three 
degrees from the ephemeris position. This 
large error is, no doubt, due to the neglect 
of the perturbations in the elements from 
which the ephemeris was calculated. The 


following are corrected ephemerides for Pallas 


and Ceres for this month: — 
Pallas (Mag. 7,8). Ceres (Mag. 7.3). 
. RA. Dec. Day. R. A. Dec. 


O Ff 


h. m. . m. 
2.. 12 30.3 ..20 36N. 5..l4 8.9 ..0 15 S. 
7.. 12 29.2 ..21 6, 18..14 2.5 ..0 18 , 
12.. 12 28.7 ..21 27 „ 21 ..18 567.2 ..0 38 ,, 
17.. 12 28.8 ..21 40 ,, 
22., 12 29.5 ..21 46 ,, f 
12 30.8 ..21.45 ,, 

G. Merton. 


' Woldingham, May 1. 


MICROSCOPICAL—RIVER YARRA 
DIATOMS. 


[184.1—Always worth reading about are the 
Transactions of the Microscopical Society of 


Victoria. An active member of this. organi- 
sation sends me from time to time some of 
his excellent preparations of a varied nature. 
Recently I received three slides of diatoms 
taken from the brackish part of the River 
Yarra. He says in his covering letter :— 
“Tt was a revelation to me that our old 
Yarra contained such numbers of diatoms.” 
In those sent I found species of Actinocyclus, 


Cymbella, Campylodiscus, _E ithemia, 
Eunotia, Pleurosigma, Stauroneis, phora, 
Biddulphia, Cocconeis, Surirella, Hyalo- 


discus, Rhabdonema, and several species of 
enus I cannot name. 

To know all the Naviculoids is a task 
beyond most microscopists. ong them 
were N. major, N. Smithii, N. Yarrensis. 
The slides gave me many hours of interesting 
work, and they have found a permanent 


home in a case labelled “ Amateur-mounted: 


Diatoms,” all of which have been given to 
me by enthusiastic. workers and readers of 


“ Ours.” J. B. G 
LICMOPHOREÆ. 
[185.—Some of “Ours” eager micro- 


scopists are asking for more in the way of 
“ tests” on diatom structure. I submit the 
lines on Podosphenia (genus of Licmophoreæ) 
Ehrenbergii. This is a fairly large cuneate- 
shaped diatom, tapering lengthways to a 
long, narrow end. Its strie are 28 to the 
1,000th inch, and can be readily seen with a 
4th objectiva Crossing the striæ are fine 
wirelike lines, some obliquely, some longi- 
tudinally. These form the test. Measure- 
ments of the diatom at its widest part were 
taken from several specimens and averaged 
85-100ths of 1-1,000th inch, including the 
raphe, and on being photographed’ and en- 
larged 130 lines can be counted crossing this 
part. Reckoning out, this makes 153,000 .to 
F: J. W. Plaskitt. 


ON USING HEAT AS A MEANS OF FINE. 
FOCUSSING OF MICROSCOPES. 
-(186.1—It sometimes occurs that the fine 
adjustment of a microscope, while fulfilling 
all ordinary requirements, is, not sufficiently 
sensitive for obtaining g, superlatively fine 
focus of a particular portion of an object, 


or for altering by an excessively minute 


increment, say, for example, when studying 
the markings of diatoms with high powers. 
There is, however, a simple means whereby 
the coarsest instrument may be made to 
focus with a fineness which is quite impos- 
sible with even the highest grade of micro- 
scope manufactured to-day—and_ it costs 
nothing. This means is heat, and the method 
follows; I give an actual example. 
Upon the stage place a slide of, say, Pleuro- 
sigma augulatum, carefully focussing a broken 

h a 1-16-in. objective and a x L20 


Holos ocular. Without removing the eye 
from the ocular, very gently clasp the limb 
of the instrument between the thumb and 
first two fingers of the right hand. Almost 
instantaneously the focus is upset. Remove 
the fingers and. watch how. gradually the 
focus is restored to its origi condition. 
The above operations may be repeated as, 
often as desired with oue setting of the 
instrument. By carefully manipulating the 
instrument with the fingers, the heat im- 
parted: to the limb may be kept fairly con- 
stant and, therefore, the object kept in focus 
at any point of its height or depth. Diatoms 
are not the only objecte suitable for making 
observations. on; bacteria and other small or 
analy structured objects are just as adapt- 
able. 

Now. for a little theory. Let the figure 
represent a,- microscope diagrammatically. 
E A B is the limb of the instrument; H the 
tube, or body, with an objective at O; T 
the stage, and M an object on a slide. 
Having focussed the object carefully, hold 
the portion A BC D in the hand. Since 
the metal expands with heat, it naturally 
lengthens and raises the tube H and objec- 
tive O in doing so, altering thereby the, 
focus. On removing the hand the limb ‘loses 
‘heat. amd contracts, thereby ‘bringing the 
objective nearer the object. But other varia: 
tions may now be tried. Instead of encircling 
A B C D, lay the hot fingers gently on the 


side A B only. The objective is lowered. Why? 


Because the side A B expands while the side 
C D remains cold. and the upper portion of 
the limb rotates about a point P as fulcrum, 
thereby lowering the objective. Next warm 
C D only, leaving A B cold. The objective 
is raised. Why? Because C D expands and 
the limb rotates about a point Q, thus raising 
the objective. Next warm the horizontal por- 
tion A E, and note that, while remaining in 


focus, the object moves northwards, or up- 
wards, across the field. Why? Because the. 
portion A E expands and carries the tube, 
with the objective, forward; owing to the 
reversal of the image, as seen in the ocular, 
it appears as if the object itself was travelling 
northwards. Lastly, warm the brass tube 
carrying the ocular and objective at a point 
below the rack and pinion. The objective 
fis lowered. Why? Because this portion 
expands with the heat and carries the objec- 
tive downwards, any upward motion being 
hindered by the rack and pinion. | 

In my instrument ithe portion C D_is 
about 3 ins. long and is of cast-iron, the co- 
eficient of expansion of which is about 
"000012 per 1° C. Suppose this, with the 
corresponding portion o B, is warmed 
1° C. Then (1 + 000012 x 1°) x 3” = 
5°000036 inches, so that the objective is 
raised by only 36 millionths of an inch for 
1° C., and by a greater or less amount 
according to heat imparted-to the limb. 
Hence, microscopists with the most limited 
means are in a better position to follow 
details of, say, a diatom in its depth than 
the possessor of the finest instrument with 
the ustal fine adjustment, assuming the lens 
system in both cases to be identical. 

When I first took up work with the micro- 
scope I was puzzled by the manner in which 
the focus used to vary after I had adjusted. 
it, especially as my “fine” adjustment in 
those days. was only two turns per milli: 
metre. was not long, however, before I 
discovered the cause. I worked at the cool 


end of a large room, away from the fire, and ` 


the heat from my body, both in the form of 
radiation and convection currents, * affected 
the limb of the instrument, causing varia- 
tions in its temperature with the position of 
my body. If. one.cannot dodge the petty 
annoyances of life, the next best thing to do 


“4 
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i ee , 


is to make use of them. I could not get 
rid of the heat of my body. so I used it, 
through my fingers, to adjust the focus to 
my requirements, and I have found the 
‘method invaluable at times. | 

If Mr. F. W. Meadway (letter 168) tries 
the above method of focussing . Navicula 
maculata, first setting thé objective slightly 
too low down, I think that the unfolding of 
the various stages of ‘‘ black’ and ‘‘ white” 
dot appearances will please him. 3 

In making photomicrographs, it is of th 
greatest importance that the microscope 
should be set up, with the slide in place and 
focussed, the lamp lighted, and the whole 
equipment placed in a room, free from 
draughts and sudden variations of tempera- 
ture, for about an hour before an exposure 
is made, the final focussing being accom- 
plished a moment before making the ex- 
posute. Further, the microscope should be 
screened from ‘the heat of the operator’s 
body while making the final adjustment, 
otherwise the temperature equilibrium is 
liable|to be disturbed, with the consequent 
disarrangement of the focus. ane 
_In conclusion, I would say that the varia- 
tion of focus caused by warming the limb of 
the microscope may be detected with a 4 ob- 
jective and No. Il. e.p. It is easily visible 
with a 1-7-in. and No. IL, and becomes more 


apparent the higher the power of the 
objective and ocular used. R.-D. 


CENTRING OF OBJ ECTIVES v. 
CENTRING OF CONDENSERS IN 
MICROSCOPES. 


(187.J—It would no doubt prove in- 
teresting 1f some readers of the “EM.” 
would give their views with regard 
to the following problem :—Is. it better 
when changing objectives to re-centre 
the condenser, should the flame-image have 
been affected by the change, or to bring the 
objective into alignment by means of a 
centring nosepiece? 

When using 1-12”, 1-16”, or higher power 
objectives, difficulty is at times experienced 
in ascertaining whether the optical axes of the 
ocular, objective and condenser lie in the 
same straight line. Merely to move the mirror 
until the tameimage is seen to lie due north 

' and south on a diameter, as viewed in the 
‘ ocular, is no criterion that the centres of the 
three lenses are in exact alignment. A usual 
_ procedure is to centre the condenser by means 
of a 4", or lower power, objective, and to 
cause the flameamage to occupy the same 
position in the ocular by re-centring the 
condenser when another objective, say, 1-12”, 
is rotated into position This method is, 
. however, open to the following objection :— 
Let A, B, C, Fig. 1, be respectively the 
ocular, objective and condenser; O is an 
object on a slide. We will assume that, by 
some means or other, these three lenses have, 
been brought into optical alignment, and, 
further, that the object O occupies the centre 
of ‘the field in the ocular. For a concrete 
example, let us suppose that the system con- 
sists of a No. IT. ocular, a 4” objective, and 
a parachromatic condenser. Now let a 1-12” 
u.1. objective be substituted for the 4”. In 
all probability the change will cause the image 
of the flame and the object itself to dis- 
appear from view, the reason being that the 
objective is out of alignment with the con- 
denser, object and ocular, the position -of 
these not having been affected by the change. 
The state of affairs will now be that repre- 
- sented hy Fig. II., where B’ represents the 
position of the new objective and a bite optical 
axis. To bring the flame-image into the 
centre of the alr, the centring screws of the 
condenser are rotated until this is accom- 
plished, after which the object is brought into 
the centre of the field by means of the 
mechanical stage. The state of affairs is 
now somewhat like that shown in Fig. LI. 
No two of the lenses lie on the same optical 
axis, while the object itself is displaced 
with reference to all three. The axis zy, 
which is that of the ocular, and is the only 
item which has not been deranged by the 
advent of the new objective, originally con- 
tained the axes of the objective and con- 
denser. 
of flame-image and object we have an axis 


» 


In the new adjustment for contrat | 
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x' y’, which passes through some portion of 
the ocular, objective and condenser, but which 
is not parallel to the-true optical axis of any 
one of these,’ but cuts them all obliquely. 
The true axis of the objective B’ is ab; 
that: of the condenser C’ is cd. That 
is what is accomplished by re-centring the 
condenser—the sale optical alignment is 
upset; nothing is in optical alignment; every 


lens is displaced relatively to the others. 


And this is brought.about by the fact, that 
the offending lens, namely, the objective, is 
allowed to take up any position ıt pleases, 
and then: the remainder of the optical system 
must be made to accommodate itsélf to it. 
To my mind, the principle adopted of moving 
both condenser and object to suit the new 
position of the objective seems wrong. 


Not having centring screws to my con- 
denser, -but possessing @ centring nosepiece 
which was lying idle, since it was too large 
when fitted on the nosepiece of the tube to 
pass the guides when racking up, I resolved 
to make it fit by filing away the metal where 
it fouled these. With patience, time, and a 
small key-file, I succeeded in removing all 
obstructing brass on the centring nosepiece, 
and finally screwed it to the nosepiece of 
the tube, taking care that the two centring 
screws occupied positions on the right an 
left of the tube nearest the observer, while 
the flat spring was diametrically opposite the 
limb of the microscope and away from the 
observer. This was done for the reason that, 
should the. microscope be placed in a. horj- 
zontal position, the weight of the revolving 
nosepiece and its three objectives would be 
borne by the centring screws, and not by the 
comparatively weak, flat spring inside the 
centring nosepiece. Having adjusted it as 
perfectly as possible. I next screwed the 
revolving nosepiece into it, fitted three objec- 


Fig T 


tives, and set to work. The results exceeded 
my expectations, and one advantage I now 
possess over the condenser-centring method 
is the following :—Having centred my sub- 
stage, which is of the spiral screw type, by a 
certain means, Linserted a parachromatic con- 
denser, rotated in an 8 m/m. apo. objective, 
and placed a ‘No. II. ocular in the draw-tube. 
Having then placed a slide upon the stage, -I 
closed the iris diaphragm to its smallest and 
fooussed the hole. I brought this opening 
to lie concentric with the diaphragm in the 
ocular by means of the centring nosepiece. I 
then focussed an object on the slide, and also 
the flame-image, bringing the latter into the 
centre of the field by tilting the mirror and 
taking care that it lay due North and South 
on a diameter of the field; the object I placed 
in the centre of the flame. The state of affairs 
was that shown in*Fig. I. I next rotated in 
a 1-12” o.i. objective and obtained the con- 
dition shown in Fig. II. By adjusting the 
centring noasepiece, I brought the objective 
from B’, Fig. II., into the exact position 
occupied by the 4” in the first instance, the 
criterion of this being when both the flame- 
Image and object occupied the same positions 
in the field as at first and the state of affairs 
was once more as that shown in Fig. I.—that 
is, the optical axis of ocular, objectave, and 
condenser lie on the same straight line. 

This method of lining up the objective has 
the advantage of bringing both flameimage 


and object into the field together by one. 


operation, so that should the flame-image be 
considerably displaced on changing the 
objective, and with it the object, one can 
easily restore it to centrality by the centring 
nosepiece, and at the same time the image of 
the object comes with it. What we really 
accomplish is a search over a small portion 


the first time in my somewhat chequered , 


} was)/moré ‘suggestiveof a national funeral 
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of the slide by means of the 1-12” fbr the 
flame-image, which remains stationary, and 
when found the object is discovered; also, 
since this, too,. remains stationary.  *" 

Again, since it is the new objective “which 
alone is to blame for the non-centrality of 
the object, the correct procedure is to bri 
it into alignment with the ocular and ~eon- 
denser, and not upset the whole optical system 
by re-centring, or, rather, by throwing Jout of 
centre, the condenser and object to attain 
this end. he 

‘Further, any’ microscope can have 4 
centring nosepiece fitted at a moderate 
charge, while the fitting itself is cheap.: Mine 
cost 25s. last year, and I fitted it myself. 
The cost of supplying and fitting a raok and 
pinion substage with centring screws was 
quoted as £6 10s. My instrument is of Con- 
tinental make, post-war, and ‘never pogsesse 
a. centring’ device for the condenser. It has a 
centring rotating stage, and here again is 
another advantage of centring the objectives 
with @ centring ‘nosepiece. Ii one desires to 
rotate an object on the stage under various 
powers, as I am continually doing, the fol- | 
lowing operations are necessary . when | 
centring the condenser each time a changes 
made :—(1) Rotate in objective ; (2) re-centre 
flame by condenser; (3) re-centre stage; (4) | 
re-centre object. With my centring nosepiece — 
all I have to do is to once and for all centre 
the condenser, flame, stage, and object. 
Having done this, the only operations are for 
any change of objective :—{1) Rotate in ; 
objective ; (2) centre objective on either flame 
or object. That is all, and everything | 
remains central. ! 

I look upon the method of recentring the - 
condenser and then the object each time a 
fresh objective is used as an abomination; it | 
is the easiest way of upsetting the whole 
optical system by decentralising everythi 
after spending some time in first adjusting 
lenses to lie on the same: optical axis. 

-= R.-D. 


THE PHYSICS OF “THE NEW VRE 
—THE WEATHER OF APRIL, 192.— 
THE WORST OVER. p 
(188.i—One of those loquacious politicians to 

mhom we are indebted for the brilliant ideas | 

of ‘fa new world,” ‘a land for heroes,” and 

the like, with such characteristics as grinding | 
taxation and exorbitant railway fares, bas } 
been unburdening his soul of social and | 
physical fancies befitting the above. He has | 
compared the condition of Europe to “* seeth- 
ing racial lava, which, like the Earth’s crust, 
was seeking its proper level.” As this was ` 


career I had heard of racial lava, I know 
no more than the dead what it is like. And | 
that the Earth’s crust is~‘‘ seeking °” any sort — 
of level—wherever the proper one may be 
situated is news indeed! I have nevér in | 
vestigated the matter outside of Great 
Britain; but if any bony were to ask me on | 
the strength of personal experience, I should | 
say the ‘‘crust’’—the lithosphere—is in a 
state of continual vertical oscillation. And | 
I have a shrewd notion that if the rocky orust | 
of the Earth were smoothed down to the 
contour of a perfect sphere, the surface would 
be a shell of water from Pole to Pole. We are , 
also informed by a newspaper, which mekes | 
popular “ Science ” a feature of its columns, | 
that on April 27 @ ‘‘thunder-bolt’”’ fell ina — 
certain place with Such disastrous effect 
a doctor and family who escaped destructioa 
emerged from the debris, whilst some of t 
“ inches thick, covered their clothes.” , [Note 
—There must have been at least two inohes 
coating their garments—perhaps twenty.} 
Whatever would have been thought of 
“Science” as this appears when th 
ENGLISH MECHANIC came to birth? Ye 
there is a perennial clamour maintained for 
“ Education ’’ and more “education.” For 
years past I have been pointing out that the 
educators themselves need educating. I have 
lately seen a reference with more than, poetic 
licence to “the four corners of the. globe.” 
The fourth month of 1922 cut butà vay 
poor figure in the calendar here. It proved 
the wettest of the set. The general beann 
of the(holiday-makerssin the middie of A 


© the 5th, and rose b 
- the end of April. 

- tered many better Aprils than this last, I 
: have had a considerable number much worse. 


* abouts. 
"year I got only 5.25 ins. 
". the worst day of the month, rain, snow, and 
 gleet together amountin 
- days 17, 18, and 23 the fall was scarcely 


-here. 
_ seven days was 39°.46; of the second seven 
; 46°.70; of the following eight 450.90; of the 
- last eight 46°.72 ; and of the’ completed month 


‘ hours of brilliant Sun. 


yerm ree Qs 
` . $ 


! / 


? 
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restorative about it all. One’s.memory car- 
ried him again into the early ’seventies, when 
in sheer anguish of soul a poetaster blurted 


I 


out :— ; 


x “Dirty days have September, 


April, June, and November. -~ 

From December up till May _ 

The rain—it raineth every day. 

All the rest have thirty-one 

Without a blessed gleam of Sun. : 

If any of them had two-and-thirty 
“They'd be just as wet, and twice-as dirty.” 


Younger readers might do worse than ote 


, this as evidence that in the matter of weather 


=at any rate, during one human life—‘“ there 
is nothing new under the Sun.” After a few 
more comparatively cool and wet months a 
“ Professor” of the Harmsworth or Cadbury 

rade: will possibly urge that the axis of the 
Earth has got off its bearings, and so the 
‘weather is upset. Soon after petroleum 
went into general use ds an illuminant in the 
cottages of Evesham,’ one such declared that 


i ‘robbing the said axis of its natural lubricant 
` would slow down the rotation of the Earth— 


and then?! Rain, snow, sleet, or hail fell 
here on twenty-three days in April; 
and the month’s total finishes at 
269 ins. This makes the fall for the 


- fraction of the year so lapsed equal to 
‘9.29 ins. here, virtually one month ahead of 


the average’ of‘ fourteen years noted here- 
For the corresponding period last 
The second was 
to 0.62 in. On 
registrable, but their general aspect helped 
nothing towards relieving the disappointin 
character of the month. On five days 
Tegistered no Sun at all, and on Easter Sun- 
day value only half an hour. But I got 
eleven hours of bright sunshine on day iL. 
and the month’s total reaches’ 121.5: hours 
The mean temperature of the first 


440.69. I had. nine radiation frosts, and 
three in the “ screen. -` ‘‘ Good Friday” was 
remarkably good; its mean temperature with 
me working out at 69°.5, and it had four 
The mean tempera- 
ture of day 3, aş a contrast, was only 349.75. 
At the ‘beginning of the month temperature 
twenty-eight inches below the surface of the 
garden was 42°; it dropped one degree by. 
oscillations to 45°.6 by 
hilst, then, I have regis- 


But in so far as native herbs are concerned 


‘ the spring: season is remarkably late here- 
- abouts. 
- may have something to do with ‘this. 
* am persuaded we are “in” for a spell of 


Perhaps the drought of last_year 
But I 


i brighter and, more genial weather now. I 


ka ae 
qo 7: 


> read the 
' Smith. I am sure that after the help that 
he has rendered to us all he will be simply 


hope for the sake of common-sense reputation 
we shall hear nothing about water-famine. 


William Godden, 
Richmond Avenue,’ Willesden, May 7, 1922. 


HOME WIRELESS SETS. 
{189.}—‘‘ Good boy, David.’ That was 
the. touchit that came to my mind when I 
etter from my old friend David J. 


= overwhelmed with replies, incidentally to the 


+ having already had the aerial install 
‘is half the battle. 


benefit’ of us all. e is very fortunate in 
» which 


The receiving set is redlly 


< Very simple and fairly cheap, and any intelli- 
- gent amateur can make the major part him- 


- self. 


' The fee at the mòment is only 10s. 
year, and this may be reduced later. As 


2 er 
: David suggests, the ‘“‘ E.M.” can popularise 
- the use of the wireless, and I hope that con- 


Eo AR, 
a E 


tributions will start us all off with the elemen- 
tary. ideas first. Give us a good grounding 
with the simple crystal detector; we 

svon become ambitious enough to want the 
valves later. All good wishes to David 


| and I thank him personally for bringing the 


. matter forward. | 


Arthur Butler.. 


latent heat of steam 


than anything else. Yet there’ was something] HUMMING IN WATER PIPES—“ E.M.” 


WIRELESS — ELECTRICITY: - DIRECT 
FROM HEAT `> 


(190.I—My very best thanks to David J. 
Smith and Birstall for their suggestions, which 
enabled me to get rid of a long-standing 
nuisance in five minutes, the lead wejght 
round the arm of ball-cock obviously making 
the ball of greater displacement. These 
thanks are belated, but I wanted to be. sure 
that the cure was permanent.. 7 

May I second David J. Smith’s request for 
articles on the making and use, of a wireless. 
oe set, and suggest that it should in- 
clude the use of valves and a loud speaker. 
It would enable readers of “ E.M.” to get 
“right there’? without a lot of false starts. 

In Armstrong’s hydro-electric machine it 
was assumed that the electricity was gene- 
mated by the! friction of the steam in the 
pipes, but to get any result the steam should 
carry as much moisture as possible. I should 
very much like to know if any of ‘‘ours”’ 
think it at all likely or possible that the 

that is given up when it 
condenses is in such a state that its conversion 
to electricity is a comparatively easy one? 
One might try a simple experiment, measur- 
ing the heat units used, and the electric 
valent available. ; V.E. P. Nihil. 


A HOME-MADE DIPLEIDOSCOPE. 


(191. —Mr. Griffiths’ letter (167) is very in-|: {207.] — 
but I think that he has taken a AERTS A this 


teresting, 


‘polishing period 


'50 or 60 hours per week to 


machine. Small sizes can be very effectively | 
and rapidly polished to a spherical surface. 


with the aid of an ordinary sensitive drilling, 
machine, which I will describe if any reader 18 
interested. Mr. Ellison says he has tried, the 
waxed surface, but apparten only by apply- 
ing it in a fluid condition. That is no use. 
The molten-wax i stands up for the entire 

; am' simply relating the 
result of my experience in this mattey, in 
machine polishing mirrors up ġo 25 in. dia- 
meter, over a period of many years, devoting. 
) the hobby, ahd I 
have tried nearly every possible combination 
of plastic material for pads, including those 
advocated ‘by (Mr. Ellison. I must, therefore, 


‘repeat, bitumen is absolutely the ‘best and the 
cheapest, the wholesale price of a suitable 
quality ‘being from, £10 to £16 per ton. It is — 


not sufficiently brittle to-chip, and when tem- 
pered to the proper consistency apparently 
possesses in its pure state the advantages 
claimed for the pitch-wax mixture by Mr.. 
Ellison. I have never found a slight admixture 
of wax any benefit, but if applied as a film the 
difference is immediately obvious. The slight 
increase in heat generated is of no moment 
whatever, it need affect neither the mirror nor 


‘the pad deleteriously. Anything that safely 


and improves its quality 


shortens the polishin 
d. True, a beautiful finish 13 


is to be welcome 


ui- | not everything, but it is a great deal, and the 
| man who obtains an irreproachable surface will 


spare no effort to maintain it until he makes 
the figure equally good. . H. Hindle. 
Union Engineering Works, Haslingden. 
TEN -FIGURE' „LOGARITHM 
mery has remained 


great deal of unnecessary trouble, and that | unanswered for two weeks, perhaps I may give 


he would have made a better instrument if 
he had not tried to silver the glasses. 
should have destroyed the reflective power of 
the back surfaces by grinding them with the 
razor-paste. The front surfaces would then 
give images of the Sun that would be bright 
enough to require shading with smoked or. 
coloured 
They 
surface not being optically i 
would be free from the glare of the light 
reflected by the back kurfaces, and the distor- 
tion produced by the imperfection of those 
surfaces and by irregularities in the thick- 
ness of the slips. j 

Ipswich. 


———— re 0 0 
REPLIES TO QUERIES. 


[175.]—FIRELESS COOKER.—To D. J. 
Smith.—If you make up a casing as you sug- 
gest, it would be ‘better than packing, and if 
you can exhaust it, 


He | no 


ass while observing the contacts. | sines, cosines, tangents, 


might show some distortion from that places with 
flat, but they | 10” throughout the rest of the quadrant. The: 


A. Woolsey Blacklock, M.D. - | to 


so much. the better; but it | dix,” 


“« American Reader” an answer, even if it 19 


Logarithmorum Completus ” gives 10-figure loys 
of all numbers from 1 to 101,000. with first 
differences from 1,000 onwards. The second 
differences, which range from 44 down to 0, 
must, in general, be taken into account when 
interpolating. The logarithmic canon gives 
and cotangents to 10 
an interval of 1” up to 2°, and 
differences are given from 2° onwards. ‘is 
was first published by Vega at Leipzig in 1794, 
but was reprinted at Milan in 1909. | Ihave not 
seen the reprint, ‘but am making inquiries in 
Milan for it, and if “ American Reader ” sends 
me his address. I will communicate the result 

him. W. W. Duffield published, in the 
United -States:. Coast and Geodetic Survey 
Report for 1896, Part Il., Appendix 12, a 
10-place: table of the logs of numbers from 


10,000. ta-100,000, with first. differences. These ‘— 


were reported as out of print in 1902, but.are 
good tablés, if a second-hand copy can be 
obtained. ‘The author: says ::‘‘ The logarithmic 
tables of circular function to- 10 places of 
Jecimals will be given in a subsequent appen- 
but, as far as I know, this was never 


will have to be stoutly made to resist collapse. | done. H. Andoyer’s tables of the logaritam of 


Whether it will be of any use for cooking food | the trigonometrical functions to 1 
I cannot say. I find it costs me a lot for fucl decimals 


to cook food as F like it. David J. Smith, 

{181.j—_SPECULUM 
Blacklock, whose wemarks on this subject I 
always read with interest—has entirely mis- 


POLISHING.—Dr. | 


places of 
3 at intervals of 10”, under the title 
“ Nouvelles tables. trigomometriques fonda- 
mentales,” were published by A. Herman et. 
Fils, Paris, 1911. These must not be confused’ 
with the tables of natural values of the trigono- 
metrical functions, to 15 places at intervals of 


construed the tenor of my ceply to this querist. 10”, ‘published im 1915. ‘There are tables in 


The points at issue were “turned edge,” and 
the composition of the polishing pad. I believe 
a fruitful source of the former is due to P 
ing on an imperfectly fitting pad, in addition, 
to which the amateur can only work iter- 
mittently, and in the meantime the pad entirely 
alters. Plain pitch or bitumen rather ‘readily 
conforms to the required shape, but not so 
easily when coated with a thin film 


smothered in rouge; that is why the use of 
plain or soapy water is advocated when finally 
shaping the pad (no matter what its compost- 
tion), after which rouge and water would 

used in the ordinary manner. ‘Here I will men- 
tion that à wax-surfaced pad has the important 
advantage that when well saturated with rouge 
and water the mirror may be left on top for 
æ very considerable period, say from 12 to 2 
hours, without sticking fast. this way, the 
accurate surface obtained in the first instance, 
can ‘be maintained throughout. It makes no 
difference whether slate, glass, or metal is 


; of wax,, 
neither can the surface be so plainly seen when 


4 refined astronomical, 


existence which enable one to calculate logs up 
to a large number of places; one I have iby 
me goes to 52 places. ‘These do not give the 


log directly, an 


work these tables are the most accurate and 
convenient in existence. L. J. Comrie. 
St. John’s College, Cambridge. 


216.J-ELECTRIC LIGHT FOR LAN. 


attached to the back of the mirror, so long as | TERN.—If vou have no knowledge of practical 


commonsense is attached to the operation. If | electric 


the plate is warmed, covered with pitch, and 
the mirror allowed to settle into it, no harm 
will result. 
use a‘circular aluminium box casting, turne 


on the edge. to which the glass is stuck. This} spirit? I have had one in use for 
spreads the pressure of the hand in a proper} thirty years, 
manner, and reduces the area of metal in con- f} It costs a 


I do it frequently, but prefer to] modifying it. Why 7 
d| those lamps that burn vaporised methylated 


lighting you will not find it easy. 
The main may not give just the voltage your 
bulb needs, and vou will have difficulty in 
do not you get one of 


the last 
and it lights a 6-ft. disc well. 


bout 41. an hour for spirit, and wrth 


tact with the glass, thus enabling the polishing | care the (same mantle may be used for years. 
to be carried out either by hand or on the} There js a slighthiss, and the lamp has to be 


b completely satisfactory. Vega’s “Thesaurus. 


~ 
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blown up a little every five minutes, but I have 
often lectured and managed my own lantern 
at the same time, and have had no trouble 
with it. Mine, which is quite a small one, 
gives about 300 candle-power, I Pe 


fully washed out. 


as before, the body revolving at a slow speed. 
With a new cock, if the machinery is good, 
three to four minutes should suffice. 


220.}-LUNAR  CALCULATION.—Sorry, 
I have no recollection whatever of the matter 
mentioned by ‘‘ Sand-Grounder,”’ and regret I 
am unable, where I am at present and for 
some time, to’ réfer to back numbers of 
“E.M.” Cosmo. . 


(222.}-PURIFYING RAINWATER.—The 
Pasteur-Chamberlain or Berkefeld type of 
filter is the best for purifying rainwater to the 
quantity named. Cosmo. 


222.) — PURIFYING  RAINWATER.— 
What do you mean by purifying? If merely- 
filtering, the cheapest way would be to buy one 
of the stoneware filters, which can be obtained 
in various capacities. If you really want to 
purify the water—that is, to:make it commer- 


or 60. 


David J. Smith. 


and screwed up by two or more studs, 
stuffing box; an 

screwed and screwing into the stuffing box. 
Your gland would seem to be the latter type. 
If of small size tommy holes are usually pro- 


flange is made hexagon in shape, and a spanner 


cially chemically pure—you will”have to distil heat. Blow the stuffing box and gland nearl 
it, using all glass v s, etc., in contact with| red hot with a powerful blow emip. “Then when 


it. You cam purchase the necessary tackle from 
any chemical glassware store for a few shillings, 
including Bunsen gas burner. i ; 
David J. Smith. | 

229. -DIFFERENCE OF WEIGHT OF 
DIES AT POLES AND EQUATOR.— 
According (chiefly) to Chambers’ Encylopædia, 
owing to the Earths rotation, i.e., the centri- 
fugal force, bodies at the Equator are 1-289 
lighter than at the Poles, where this cause 
does not affect their weight; while, owing to 
the ellipsoidal shape of the Earth, gravita- 
tional attraction at the Poles is 1/590 greater 
than at the Equator. These two factions 
together make up the difference, 1/194, between 
equatorial and polar gravity. In order that 
gravity would just be balanced by centrifugal 
force the Earth would have to revolve at 17 
times its present speed of 17.3 miles a minute, 
= say, mileg a minute. The formula for 
increase of gravity in latitude Z over gravity 
at the Equator, is: g = G [1 + (5/2 m — e) 
sin.? 7], where g gravity of place, G = 
gravity at the Equator, m = ratio of diminu- 
tion of weight at the Equator to the whole 
weight caused by Earth’s rotation, e = 


cool see if it will shift: 
ably burn out all the dirt, etc., which is hold- 
jing it. It is not any use trying to unscrew it 
while hot, as the gland is probably of brass, and 
will expand more than the stuffing box. If 
there is no result you had 
pistan-rod, and if covet is detachable mount it 


the gland and fit a new one. If cover is not 
detachable, mount a rachet and cutter it out by 
and. David J. Smith. 


, [234.]—COATING LEAD PIPES.—If there 
is some peculiarity about your water which 


at all; it would not be safe to trust to any such 
coating as you mention, Lead pipes can be 
got lined with glass, but iron pipes would prob- 
ably be safer. Generally, however, there is no 
danger from the use of lead water Pipes; it is 
simply a scare on the same basis as tomatoes 
causing cancer and aluminium cooking utensils 
diabetes, or the atmosphere of the Houses of 
Parliament mental senility or inertia—I forget 
which. I have taken out lead, not tin, pipes, 
which have conveyed distilled as well as main 


ellipticity. Since m = 1/289, and taking e = and well water for over 100 years, and there was 
1/293, this formula reduces to g = no sign of any action, except that some had 
{1+ 1/191 sin? 2). Cosmo. | Aas @ useful coat of ak deposit in 
- : l id J. Smith. 
[228.) NUMERICAL APERTURES. — A - 
Both expressions are correct. ‘‘R.-D.”’ M AOI . OF | SOUND.—The 
will probably agree that in a lens Yo and very ar is independent of the 


: ‘ ressure, ant 
with a small angular aperture the difference ž rer nearly so of the humidity— 


between tan. p and sin. u would not count. 
In a lens of wide aperture the ratio— 
semi-diameter of back lens 


—SS es 


dered, and again inserted. When a good bear- 
ing surface 1s obtained all over the plug, it is 
done, and all traces of the abrasive are care- 
With a new cock, the body 
is held in a chuok, and the plug by a handle 


: With an 
old cock the time depends on its condition, posi- 
tion, etc., and may run into a couple of hours 


[230.] — PISTON GLANDS. — Piston-rod 
glands are usually of two types:—(1) Flanged 
; 3, the out- 
side of gland being plain, and sliding on a plain 
(2) the outside of gland | hand 


vided in a Henge to turn it with; if large, the 
is used to tighten it. If the gland cannot be 
moved by either of the means provided, try 


the heating will prob- 


better withdraw the 


in the lathe or drilling machine and cut out 


causes it to attack lead, do not use lead Pipes 


focal length ; 
—is not necessarily either the sine or the 
tangent of u, since aberrations of the lenses 
come into play. ‘ In a properly designed 
microscope objective, however, it must equal 
sin. x, otherwise the lens will suffer from 
coma, and images of points off the centre of 
-the field will be blurred. Were the above ratio 
made equal to tan. u in a high-power objective, 
the field of sharp definition would be a mere 
-spot in the centre of the field, the rest being 
hopelessly blurred. J. H. J. 


[229.}-GRINDING MILD STEEL.—I do 
not know this grinder by the name you give, 
but if it is a grinding attachment for the lathe 
it probably suffers from lack of rigidity, which 
is a common fault with such at ments, and 
this prevents good work being turned out. The 
-choice of the wheel used is also a great factor 
affecting the work. Grinding machines have 
to be very stoutly built: the stresses set up by 
the wheel are considerable, and all chance of 
chatter or vibration must be eliminated. You 
are, I suppose, grinding all your steelwork 
wet? Plugs of cocks are truly ground in, 
‘though the surface of the plug or the body 
would not do for any “‘ working ” surface which 
has to be ground. A cock may be perfectly 
tight after grinding, yet the plug may have a 
relatively rough surface not at all like the 
finish given by a grinding machine. Cocks are 
‘generally ground in by hand if in use; new 
cocks are ground in on the lathe. In either 
case the procedure is the same as far as treat- 
ment is concerned. <A cock in use may have to 
be ground in any position, vertical or horizon- 
tal, according to how it is fitted. A cross 
handle, or even a lathe carrier, is fitted to the 
equare on plug, the plug is dipped into water 
and lightly dusted with powdered turkey-stone, 
or if very bad fine carborundum powder. It is 

hen put in the body and given several turns, 
lifting a little at each turn or so. It is then 
withdrawn, examined, dipped in water, pow- 


33,006 1 + 0.003666 T ; and (since hereT = 25) 
we get 33,000 1.091625, 


increased velocity. 
Diapason. 
————>--2» 6 0 


QUERIES. 


[238.] — CASTING WHITE - METAL 
BUS! IN CAST-IRON BEARING.—Can 
any reader advise as to possibility of castin 
white-metal bush in cast-iron bearing, an 
method of doing same? In view of different 
contractions, etc., of metals, can cast-iron 
bearing (which will be as a chill) be prepared. 
in any way to allow white-metal bush to con- 
tract without cracking. The cast-iron beari 
will be ribbed and dove-tailed to hold bus 
fast.—Ignoramus. 


[239.}-SPARK COIL FOR WIRELESS.—I 
should like to know if a $in. spark coil for 
model wireless apparatus is of any use for 
ee a message over a distance of 2 ft, ? 


240. —CRACKED JUG.—A small jug of 

orcester china was recently struck on a tap 
while washing. The effect of the impact was 
to chip a flake from the bottom inside about 
4-in square, and the crack, of very short 
length, extends to the outside, and although it 
can hardly be seen, causes the jug to leak very 
slowly. Is there a cement on the market that 
would repair the jug. or can any reader offer 
other suggestions ?—Worcester. 


{241.|—FORCE FROM TANK.—I propose 
fixing a circular tank about 4 ft. diameter and 
6 ft. high, with a discharge tube near or at 
the bottom of same, with a tap, to hold 
about 250 gallons of liquid. Into the top ‘of 


or 88,900 x 1.0448 = 34,478.4 om. per sec. as the 


tank I fix a plunger fitted and so construoled 
as tohold2 tons of solid or liquid weight, which 
will press upon the 250 gallons. On open 
the tap at the bottom I presume I get TA 
force there. On this basis, if I keep filled the 
250 gallons and maintain the weight on top 
continually, would the contrivance point toa 
publio value? This could be fixed wher 
desired, free from the consumption of fuel ead 
cost.—Memrix. : 


——-2s o 0 


ANSWERS TO CORRESPONDENTS, 
e e es 


seknowledsed gleowtiers i— . 
a Po Gan w oop=—Bullmba=Derny - Wireleas Ciub- 
CYPHER.—No. 

H. Dirron.—Thanks, no. 

L. MARTELL.—Yes, if brief. id cine 
A. E. D. SauL.—None worth having dealings with. 
R. a SEN untrustworthy. We have stopped the 


NON-PRACTICAL.—Coat with varnish, and, when tacy, 
dust om bronze powder. - 

E. E. T.—The advertiser is under no obligation to 
accept the lowest tender. -o 

R. R. N.—Your proposet tank will hold 4,610 gallom 
and weigh a little over 2012 tons. ' 

D. S.—Probably Mr. G. E. Calver, Manse, Walpole, 
Halesworth, Suffolk, would do it. Write to him. 
B. W.—Practically the same as for the flute. A 
one ing scale can be got at any good musio 

ers 


R. W. F—We do not like the crucibles you me 
tion. They get very sticky at high temperatures, 
and soon foul, 


Dovustevt.—Yes; the coalfields of China are of tery 
considerable extent, and are said to be ‘“‘ pra: 
tically inexhaustible.” 

Wat SMITH.—The engine has either too much kad 
on steam side or too little cushioning fom such a 
speed. Close exhaust at about one-eighth of stroke, 
if possible. ee a 

MacD.—Mr. Goschen proposed in 1801 that one- 
pound notes should be issued in order to increase 
the reserve of gold at the Bank of England; but 
the suggestion was not carried out. 

A. GREGSON.—The hook, on the “ Amateur's Tee 
scope” is published by the author, the Rev. W. 
F. A. Ellison, The Observatory, Armagh, Ireland, 
who will send it on by post dor 7s. 6d. ` 

CLARKO.—We have never heard of linoleum collars. 
If you mean celluloid, the good sorts are lasting, 
and would last longer but for the yellow stam 
they contract after, say, six months’ wear, 
which nothing will remove. q 

E. H. Proyt.—Latent heat is the heat absorbed in 
a state of physical change, such: as that from solid 
ice to liquid water. That change renders latent 
an amount of heat which woul serve to raise the 
ee of the same weight of water through 


F. B. Sincuain.—We cannot spare apace for your 
long letter with ite cleven illustrations, which, 
moreover, are so dawn and mixed up with the 
text as to be impossible of reproduction. If you 
can say in a comparatively few words what it is 
you want. to know we will insert a query. 


©. R. M.— Cannot say; in ignorance of your pupa 
Vinegar, and water poured into a. bo and 
thoroughly shaken give a mixture of dilute Lad, mi 
of which every drop is identical with every o 
drop. Few other liquids will mix so tho 
together, but all gases will mix with each ; 
Emulsions, which are ‘mechanical admixtures of 
fluids that will not naturaly mix together, sua 
as oil and water, are apt to separate more or les 
into layers when left standing. 

P. M.—The “Salisbury ” hot-water treatment dates 
back from 1868. The method is half a pint to a 
pint of hot water (110° to 150° Fahr.) two hours 
before each meal, and half an hour before retiring 
to bed. This is said to excite normal downward 
peristalsis of the alimentary canal, and to wash 
out harmful products of the fermentation of food. 
The water should be sipped, not gulped down. We 
gave fuller particulars, and medical reasons for 
and against, on p. 129 of our issue o? October 15, 


B. J. H.—Not in the least! The Gulf Stream is only 
very slightly due to the rotation of the Earth 
because the water itself is impressed with the 
motion, just as much as the solid earth. It 
resultes mainly from tidal action and the easterly 
Trade ‘Winds. Nearly forty years ako some of our 
readers were nervous about the effect likely to be 
produced on the Gulf Stream by the ma of 
the Panama Candl, and our late correspo 
“ Sigma ” told one of thèm that it would be com- 
parable to the waste of water . & half-inch 
pipe on the reservoirs supplyi London! See 
p. 15 of our issue of September 7, 1883. 


Homo Dituvil Testis.—The “ fossil so named was 
found by Scheuchzer, who insisted. that it_ was 
that of a man who wi \ for. the Deluge. It 
turned out to be the remains of a salamander! 
Another orthodox champion of the time insisted 
that the fossils which geologists were endeavour- 
ing to identify were the shells which had fallen 
out of the hats of pilgrims on their way to Rome! 
Thus, for nearly 800 years after the death of 
Leonardo da Vinci, who boldly declared what 
fossils’ were. and why, the human intellect was 
helplessly, bound by the enchantments of a dogma, 
which, after all, had no real theological hasis. 


a ¥ oo ee Oe 


+ May 12, 1022, _ 


Iira 


Ei 


s: 
$- 


USEFUL AND SCIENTIFIC NOTES 
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ago Messrs. Pearson and Son started ópera- 
tions in the West Calder district, in-search of 
oil. The wcrk was transferred to D’ Arcy, near 
Dalkeith, twelve months later. It has pro- 
ceeded amid many difficulties, and now it 
m is ascertained that an oil strata has been 


= ees 


fe 
, 


F: 


y reached at a depth of nearly 2,000 feet. This 


I promises a considerable yield. The work has 


u been carried on by American oil borers,’ who 


have reported their find to their employers, 
and await instructions. 


4, „Boom for Fifty Millions in Peru.—In 
7 these immense and __bounteously-irrigated 
~ regions, declares a correspondent of the 
È Pall’ Mall Gazette,” there are areas 
ë as large as France or Germany which have 
never yet been trodden by a white foot. 
These forest trees of Peru are of all kinds— 
x from the commonest to the rarest, from the 
featherweight to woods of the hardness of 
œ Steel, which sink in water like a stone, and 
_ send the’ teeth of an ordinary circular saw 
a> flying. These forests call for the pioneer with 
~ capital, and when he and capital and trans- 


the presence of a real Eldorado, for there is 
wt gold on the beds and: along the margins of 
* the rivers, gold in the humus—the accumula- 

tion of thousands and thousands of years— 
t: upon which the pioneer treads, and gold in 
tt the illimitable growths that surround and 
tower above him like a legacy bequeathed 
from the beginning of time. 


_ Alcohol-Driven Engines.—The Engineering 
< Sub-Committee of the Empire Motor Fuels 
Committee of the Imperial Motor Transport 
št Council have issued an interim report on the 
investigation made into ‘the behaviour of 
alcohol in internal combustion engines. On 


= the experiments which were carried out with 


ș .95 volumes of alcohol—the strongest alcohol 
_ produced in commerce by patent still—the 
experiments were carried cut on a single- 
iy cylinder engine, and the sub-committee state 
“that it is proved that under all conditions of 
£ compression, speed, or throttle, alcohol- 
® driven engines xun more sweetly and smoothly 
s than when running on petro]. The sub- 
© committee ‘also consider that the following 
o Points haye been definitely proved :—1. That 
č alcohol can be employed from the low com- 
pression employed on paraffin engines up to 
-a far higher compression than can be used on 
> any petrol; 2. that the thermal efficiency 
1 obtainable with alcohol is higher than with 
petrol or bénzol; 3. that under all conditions 
: of throttle or mixture, alcohol requires the 
spark more advanced than is the case with 
»  péțrol' or benhzol, and much more advanced 
with the weak mixtures; 4. that there was 
« 0 evidence at any piston speed attained in 
© the engine that the rate of combustion of 
alcohol under the conditions obtaining was 
3 too slow to obtain the maximum effect; 
5. that detonation does not occur at compres- 
» sions up.to 8-1, and pre-ignition does not 
occur at 6-1, even when running for long 
periods. at the highest possible power output 
; ofthe engine; 6. that there was no evidence 
. Whatever of corrosion in the engine; 7. that 
, the power output and efficiency are increased 


-` 8. that supplying heat to the carburettor 
reduced the power ‘output, but slightly in- 
, creases the thermal efficiency; and 9. that 
. Imerease in the water contents up to ten 
- Volumes per cent. is an advantage, particu- 
_ larly in very high compression engines. 


Oil Found near Dalkeith.—F ully five years 


t: port are forthcoming the world will stand in, 


by low temperature of the circulating water ; | 
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For Exchange. 


Broadhurst, Clarkson and Co., Manufacturing 
Opticians, Exchange or Buy Anything Optical. The 
Firm with e Reputation.—63, Farringdon Rd., E.C.1. 


Clarkson’s, 338, High Holborn. Second-hand 
Optical Mart. Make, Buy, Sell, Exchange First-class 
Optical Instrumente. 


Witts, Opticians, 3, Buckingham Palace Road, 
$.W.1, Buy, Sell, and Exchange Optical Instru- 
ments. Repairs quickly executed. 
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For Sale. 


Eoflecting Telescopes, Mirrors, Silvered by new. 
method. More light and durability —G. CaLvm, 
Manse, Walpoie, Halesworth. 

Microscopical Slides.—Entomological, Diatoma- 


—BAKER, 244, High Holborn, London. 

64-Page Book about Herbs and How to Use 
Them, 2d. Send for one.—TRIMNELL, The Herbalist, 
144, Richmond Road, Cardiff. i 


Milling Attachments, with Vices for Lathes.— 
THs WHEELER MANUFACTURING CO., LTD., Trench Oroes, 
ing, Wellington, Salop. 


Greenhough Binooular, Leitz, complete set; £35; ` 


bargain.—CLARKE AND PAGE, 23, Thavies Inn, Hol- 
born Cireus,, E.C.1. 2 


Home Radio: How to Make and Use it. 26,000 


i copies sold. 48., post free, on approval.—Below. 


Books Bought. Best prices given.—Foy es, The 
Booksellers, 121, Charing Cross Road, London. 

Blattis is the only absolutely efficient remedy 
for exterminating Cockroaches, and Blackbeetles. 
The Editor recommends it. Ys 

Tins, 1s, 6d,, 28, 8d., or 58, post free, from 
Sole Makers, HOWARTHS, 471, Crooksmoor, Sheffield. 


Ionised Tablets for rheumatism, enlarged pro- 
state, head noises, deafness. back pains, neuritis, 
adenoids, polypus,. pyorrhea, migraine. . 


Ionised Tablets increase vigour, vitality, func- 


tional activity, mental clarity, physical fitness, and. 


non-liability to disease. 


Ionised Tablets contain only ‘natural bodily con- 
stituents, have no secondary harmful action, and 
produce marvellous results. 


| Ionised Tablets, the latest system of disease 
cure, 8s. 6d., 6s. 6d., and 12s 6d.—DABORATORY, 62, 
Newport Street, Bolton. 


Yost Typewriter, good make, but wante repair. 
Price £3.—Can be seen at ENGLISH MECHANIC Office, 
Effingham House, Arundel Street, Strand, W.C., 
‘during office hours. i 


The Time by Night.— Any watch 
and brilliantly illuminated. Pamp 
stamp.—RADIORUM COMPANY, Brighton. 


Do the Work Yourself: don’t pay for the 
other fellow doing it. We supply fuil sets of 
Machined Castings to build 3}-In. or 4-in. Screw- 
cutting Lathes. We have sold a great number of 
sets. 

“I am Pleased with the Castings, and shall 
recommend your fir at every opportunity.” 
These are the kind of testimonials we receive. 
“£11 15s. for the 3}-in., and £14 15s. for the 
4-in. Better get Booklet X.—Send 2 stamps for 
postage to HoLmMES and Co., Lathe Makers, Brad- 
ord. 


perpanensty 
et, penny 


Guaranteed Petrol Lighters from 3d. each. 
Flints 6d. doz., 8s. gross. Sample parcel assorted 
lighters 2s. 6d., post free.—TAaYLor, 251, Mill Lane, 
St. Helens. : 


Money Easily Earned by selling rubber stamps.— 
Free particulars from RIcHFoRDS, Lrp:, Snow Hill, 
London, E.C.1. l 


New Horizontal Petrol. Engine, 1-H.P., bore- 
3-in., stroke 6-in., £23. Exchange for perfect Micro- 
and accessories of equal value, Watson, Beck,. 
Swift, or Ross.—HaMpson, Garden House, Duxbury, 
near Chorley, Lancashire. is ! 


Mineral Specimens, British and Foreign, all 
kinds and prices. Send stamp for free catalogue.— 


‘Address below. 


Geological Speoimens, Rocks and Fossils, all 


prices.—RICHARDS’ SHOW Rooms, 48, Sydnéy Street, . 


Fulham Road, London. 


Radio Magazines.—Al] the latest. 
World,” post free, 10}d.; “Popular Radio,” post 
free, 10}d.; “ Radio Broadcast,” post free, le. 6d.; 
“ Radio News,” post free, 1s. 6d.—INTERNATIONAL 
News Co., Ltd., 5, Breams Buildings, London, E.C.4. 


Agents Wanted.—is. book, containing Trade 
Recipes and Home Employments, sacrifice, 100 
4s. $d., 1,000 32s., carriage paid.—PUBLISHER (Dept. 
16), 59, Morecambe Street, London, S.E.17. 


Wireless Apparatus by return post. Lists two. 
stamps.—ELECTRICAL SUPPLY STORES, 5, Skircoat 
Moor Road, Halifax. 


' Beck Pathological Microscope, inclinable joint, 
achromatic condenser, mechanical stage, 3 eyepieces, 
2 objectives, triple nosepiece, and case, £21.—Below. 


Macro Illuminator, Watson's, £2 10s.—Below. 


Lists of New and Second-hand Microscopes. 


and Accessories post free.—W. WATSON AND SONs, 
LtD., 313, High Holborn, London, W.C.1. 


HANDSOME OLOTH CASES 


FOR 


BINDING the VOLUMES 


OF THE 
ENGLISH MECHANIC. 
Prics 3s. Post FREE, 3s. 6d. 
Effingham House, 1; Arundel St., Strand, W.C.2: 


cere, and General Interest, 3s. 6d. dozen, postage 6d. 
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For 55s. we can suppiy a good Sx Prismatic 
Binocular secondhand. Large stock by all best 
makers Sx Zeiss, central focussing, £7 10s.; 
“Sx. Ross. £5 5s.; 12x Ross, £7 15s.; 12 x 40 mm. 
Zeiss, £10 10s. Many others at equally low prices. 
Cull now.—BROADHURST, CLARKSON AND Co. Note ad- 
dress: 63. Farringdon Road,, London, E.C.1: 

55s. for a’3-in. Object Glass, 40-in. focus. or 
hist quality ditto, 70s, Our objectives have a mighty 
reputation. All sizes in stock, l-in. to 6-in.—Below. 


5-in. Object Glass, jin celi. £15, a bargain. Guar- 
anteed to stand power to utmost limit of aperture. 


— Below. 


45s., Our New Large Field Comet Eyepiece. 
The finest on the market. Record sales' during the 
laa three weeks. Approval, gladly —BROADHURST, 
€!AKKSON AND CoO. E 

45s., Swift Micro. Projection Eyepiece, No, 3. 
List price, £4 4s. Rest form Polariscope, large 
myistas, 45s.—Below. 

35s., Day or Terrestrial Eyepiece, 
size, lain. Toeus. Delivery irom stock, 
e-tta, 45s.—Relow, 


standard 
Pancratic 


3-in, Standard Astronomical Telescope. The 
Lest value. in the world. Reduced’ price, £6. Stan- 
aard Astronomical Eyepieces, 16s. Gd. and 21s. A 
selection gladly.—BROADHURST, CLARKSON AND Co. 


Table Spectroscope, Browning. in case, £7 7s. 
Haud Spectroscope. D.V.. by Beck, 25s. Grating, 
14.492 ‘lines -to 1-in., in wase, 218.—BROADAURST, 
CLARKSON AND CO. 


Ng 

Eyepiece Micrometer, hy Dollond. £6 10s., suit- 
ible for 3-in., 34-in.. or 4-in. telescope. Bargain.— 
SKOADHURST, CLARESCN AND CO. ‘ ; 

Binoculars, Telescopes, Microscopes,—Repairs 
hy highly skilled workmen.—BROADHURST, CLARKSON 
AND Cu., 63, Farringdon Road, London, E.C.1. 
Swift Histological Microscope, 2-in., }-in., eye- 
piere. case, £5 15s.: Browning lin. Objective, as 
new, 253.3; Polariscope. 35s.—Below. | 


Watson's * Royal" Microscope, Jatest pat- 
. as new, £382; Leitz Stand ** E.” circular cen- 
i stage, rack substage condenser, 2 oculars 
“on. and l-in Browning, 1,12-in. Swift, £29.— 
Below. ' 

Sun Diagonal, as new, 38s.; d-in. Brownjug Re- 
fractor Telescope Outfit, £32; Diffraction Grating 
Replicas. 5a.. 103.. 15s., 203., 253.. $0s.—BROWNIXG, 
Southampton Street, Strand, W.C.2. 


Microscopical Slides, highest quality, hundreds 
Ea o0 for £1; others 10d. upwards. List free.— 
2C10W. 


_ Radium, brilliantly scintillating. 2s. 9d. Three 
wegnificent Polar, Antipyrin, Coumarin, Menthol, 
Js. L—GRAY, 40. Granwe Road, Lewes. 


, Telescopes.—Why ‘pay high’ shop prices, and toys 
at that? Deal direct with the firm who make 
everything at lowest prices and highest’ quality. 
They tell you the work is poor to get your custom 
and ycur, money, Before you buy from us, come 
and inspect our work and read our testimonials. 
Don't be had !—IRVING. 


6!.in. Splendid Newtonian Telescopes 
£27 10s.; 5i-in. at £15 10s., complete. Our fine 
Brass Refractor Telescopes. with garden stand, 
finder, and eyepiece, £7 15s.—IRVING, 135, High 
street, Teddington. 

Mars, Jupiter, Saturn, and Venus are all on 
view, You must have a telescope. For one month 
only I will supply one each of the following instru- 
ments, new, at bargain prices. 3 

8lin. Reflector Altazimuth, finest quality, £28; 
3-in. clear aperture Refractor altazimuth (superfine 
o.g., £40; 3-in. Refractor, best o.g., on stand. 
£6 103.; 2-in. ditto, £4 10s.; 2-in. ditto. second 
quality o.g.. £3. Lists, 2d.—F. BURNERD, M.B.A.A., 
Dryburgh Works, Putney, London, 8.W.15. . 


Valunble Trade Secret._-Bronzing brass articles 


beautiful black. Send 1s. 1d.—Cross, 11, Railton 
Avenue, Cherry Tree, Blackburn. 


Theodolite, £6 18s., micro. reading, complete, 
mahogany case, stand, etc.—Particulars, 80, ‘Gold- 
- smith Avenue, Acton, London. 

Brown and Sharpe 9-in. Comb. Protractor 
SET and 2-in. Micrometer with standard, unused. 
Ctiers or exchanges (tools).—HeENRY, 1, Hague Street, 
London Road, Manchester. i 


Brew Your, Own Beer, Mild or Bitter (intox.), 
2s. makes 4} gallons. Instructions by brewer, 1s. 3d. 


- 
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Genuine.—JAMES LONGDEN, Walton House, Harrison’ 


Street, Manchester. 


Boiler Tube Brushes, best bristle or wire, 
screwed shank, 14-in., 2-in., 24-in., 2}-in., 3-in., 18. 6d. 
each, 12 assorted. 15s.; best Leather Belting, 13-in., 
ud., S-in. 1s., 23-in. 1s. 3d. per foot; Slag Wool in 
va Ib. bags, 5s. 6d. each; carriage extra.—W. H. 
SWEETLAND, Connaught Road, East Cowes. 


Watch this Advert. for Bargains.—New Ball 
and Socket Stand Condensers, 13-in. lens, 17s. 6d.; 


cian. £1 1s.—Apply. HarMs, 29. Maryon Road, 
Charlton, §.E.7. Approval willingly. 
Lathe, ®%.in. centres. compound _ slide-rest, 


Travis length of bed, with faceplate and driving 
ear. T03.—MANFI£ELD., 261. Lichfield Road, Aston 3, 
Birmingham. 


Brand New Self-centring 6-in. Lathe Chucks, 
fainw key, £3 10s. Castings in any metal. cheap. 
Model 2 H.P. part-tooled Petrolmotor Castings, 
us. GG.—LITTLEOVER AERIALS, Derby. 


Special Microscopical Slide—The Australian 

spiked spider, Gasteracanthus minax, 
entire, post free. 15. 3d.—D4ARLASTON, 
‘Koad, Birchfield, Birmingham. 
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D. J. Smith and Ce., Ltd.—Below. 


Havo You Seen the “ Hamilton” Light Car? 
An idea] oar at a moderate price. Hood, screen, de- 
tachable wheels, dynamo lighting, ready for ser- 
vice. Price £175.—Apply for partioulara to the 
makers, D. J. SMITH AND CO., LTD. 

Spare Parts Made for any Car at reasonable 
prices. i 

White Spare Parts, 
stock, obeap. 


2% H.P. White Steam Chassis, suitable for van, 
- paraffin fuel, £25, i 


16 H.P. White Steam Chassis, parafin fue, 
£30 
10 'H.P. Stanley Four-seater, price £66. 


One-ton Napier Van, golid rear tires, £60. 


$-cwt, Darracq Van, ready for service, £75. 


15 H.P. Humber Landaulette, suit private hire 
or station work, recently overhauled and repainted, 
£60. 


4-cylinder ZU4 genuine Bosch Magneto, new, 


new and second-hand ; large 


, 815 x 105 Goodrich Safety Covers, cheap, new. 


Several Sets 2- and 3-throw Power Pumps, 
with gun-metal barrels; throw from 1,200 to 5,000 
galls. per hour; 1 Vertical 2-cylinder Steam Engine; 
several Capstan Lathes; for Sale, cheap.—Apply 
for full particulars and prices. 

The Hamilton Light Car. Fifty miles to the 
gallon. Tax £9. Easy to drive, economical to run. 
Smart appearance. Forty miles per hour if desired. 


Parafin Incandescent Mantle Lamps for table 
or hanging. Perfect light. Easy to keep in arder.— 
Write for particulars and prices. 


10 H.P. Stanley Four-seater, needs overhauling, 
£15. 

Several White Steam Boilers and Engines 
cheap. 


4-Cylinder Eisemann Magneto, £2, 


4-cylinder Stearns Knight Two - seater, with 
douele dickey, electric lighting; excelent order; 
£170. ` 

Hammond Typewriter, good order, £4. 


D. J. Smith and Co., Ltd., Compton Works, 
Wickford, Essex.—Above. 


Sciertifio Appliances.—11 and 29, Sicilian 
Avenue, London, W.C.1, for Electrical, Magnetic, Op- 
tical, and Static Materials. 


Lenses, Prisms, Magnifiers, Condensers, and 
Optical Sundries, Thermometers, and Drawing In- 
struments.—As above. 


Morse Keys and High-Note Buzzers. Our 
famous Signalling Box for Learner8.—As above. 


Galvanometers, Fheostats, new and second-hand 
inatrumente, Wimshurst machines. 


Experimental Materials and odd parte for every 
one. Fifty years’ experience. Write for information. 
Our special new illustrated catalogue, 6d., post free. 
Scientific Appiiances.—As above. 


Refractors.—Don't Miss These.—4-in. Wray, on 
mahogany garden stand, rack motions, 6 eyepieces, 
sun and star diagonals, new condition, £32; Cox 
g-in., table stand, £5 158.; 3}-in. Browning, £10; 
Ross 2i-in., £7 5s. First reply secures.—Bel6w. 


_Mioroscope Bargains.—Watson 1/12th Oil-im- 
mersion Obj., £4 10s.; Baker ditto, £4; 3, N.A. .85, 
£2; 1}-in., 17s.; Polariser, 20s.; finest quality Abbe 
Condenser and Iris, 27s.—MACKETT, Manufacturing 
‘Optician, Tunbridge Wells. 

Two 5}-in. Unsilvered Glass Mirrors, 50-in. 
focus, 10s. each.—A. J. Woops, 39, Finchley Road, 
Cooks Road, Kennington, S.F.17. 


Books for Bale Prices inciude postage or car- 
riage. “The Development of Birmingham,” by Wil- 
liam Haywood, F.R.I.B.A., first edition, 7a. 6d. * The 
‘ Presto’ Shift of Hours Worked Calculating Cam, 
ls. ‘Italian Sea Power,” by Archibald Hurd, ls. 
“ aeroplane Construction,” by Sydney Gamme, 5a. 
“Inhabited House Duty and the Laws ‘Thereon,”’ 
by W. E. Snejling, 10s. “Zooms and Spins, 
by * Rafbird,” 28. 6d. ‘‘ The Origin of the Forms of 
the Earth and Planete,” in French, by Emile 


Belot, 10s. “The Law of Checkweighing,”’ 
by J. E. Cockburn, 6s. ‘‘ Factory Management 
W astes,” by James F. Whiteford, . “The 


Housing Problem: Ite Growth, Legislation, and 
Procedure,” by John J. Clark, M.A., F.8.8., 15e. 
* Aviation,” by Benjamin M. Carmina, 66. ‘‘ Domes- 
tic Architecture in Australia,” with 47 plates, 10s. 
“ Blectrical and Other Eacineez:ng Contracts.” by 
W. 8. Kennedy, LL.B., Barmster-at-Law, 5s. “ Metals 
in Aircraft Construction,” nv Wilfred Hanby, 38. 
“Man aad His Buildings,” by T, S. Atlee, A.R.I.B.A., 
a plea for the revival of the Guild spirit of the 
past, 8s. 6d. “Victoria History of the Counties of 
England: Parts 1 and 3, Herts,” 10s. “ Air Screws 


in Theory and Experiment,” by <A. Fage, 21 
** British Standard Formi of Notched Bar Test 
Pieees.™" 1s. “Model Aeroplaning,” by E. 


Dunk, 8s. ‘* Stella 
Mre. H 


Periam Hawkins, 6s. “The Age of Power,” by J. 
Riley, 3s. ‘A History of French Architecture from 


‘yatony Catalogue of 


1061 to 1674," by Sir Reginald Blomfield, R.A, 3 


vols., 200 plates £3 3%. “ Aluminium ‘and ty 
Alloys,” by Lieut.-Col. C. Grard, 10s. “The Hygiene 
of Town Planning and Vegetation,” 2s. “H 


. “ Farm Buildings and 
Building Construction in South Africa,” Second Ré- 
tion, by W. 3. H. Cleghorne, 15s. 850 pp. and ove 
250° illustrations. ‘‘ Modern Workshop Practice,” 
by Ernest Pull. Sixth edition. About 700 op, and 
over 660 illustrations, 12s. ‘‘ Practical Ph ” by 
W. R. Bower and J. Satterby, 4s. “Sydne . 
1,068 Stars.” 53. “A Bint 
Book of Chemistry,” by A. Coulthard, 33, “Jip, 
Tools, and Fixtures,” by Philip Gates, with 165 ihs 
trations, 6s. ‘‘ The Bezinner’s Guide to the Mien 
e,” by Charles E. Heath, F.R.M.S., D. &. 
** Practical Metal Engraving,” 1s. 6d. “ Model Stean 
Locomotives,” 


g 


_4s. 6d. “Dynamo Design and Construction,” by 
A. H. Avery. 4s. 6d. “ How to Appeal Ag Yoor 
Rates,” by G. F. Emery, 2s. 6d. ‘“ County. Court 
Practice Made’ Easy,” 4th edition, 2s. 6d. “The 


Renaissance of Roman ` Architecture,” Part IL, by 
Sir Thomas G. Jackson, many aeons 
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ak ALLOYS FOR BRONZES. 
Li It was certainly a great day when that 


he ancient worker in metals discovered that 


ak by mixing tin and copper together he 


By, could | produce an alloy harder than 
! either of the constituent elements and 
wh -even more enduring. The hardness of 
"i? -the new alloys account for the loss of the 
=. knowledge of hardening copper» to the 
è.. extent that prevailed in the age when 
ies this was the principal metal for making 
“stools, ete. Although from time to time 
iz there is a flourish of trumpets to an- 
‘= nounce the re-discovery of the process by 
t some enterprising metal worker— 
„= generally in America—nothing of much 
‘<3 practical.importance has resulted. 
‘Although recipes for bronzes as used 


= by the ancients are not always reliably 
ve given, there is no doubt that the per- 
“4 centage of tin was about fourteen to 
ua eighty-six“of copper. Some samples of 
e»i antique bronze that have been analysod 
ia have been found to contain 13 per 
ce cent. of tin, and that gives an excellent 
7: mixture,| Others have been found to 
t’ have larger and smaller percentages of 
— tin. Evidently there was no more 
__ unanimity then than there is now. 
= Of course, much depends on the work 
~ the metal is required for. Then, again, 
the final appearance of the bronze, when 
‘the. elements have played on it long 
enough to produce the patina desired, 
, has something to do with the recipe. 
This patina is one of the charms of the 
-old bronzes, and is generally regarded as 
a model by artistic workers. For outside 
p work the 13 per cent. mixture referred 
, to above is as good as anything. If left 
severely alone it takes on a fine appear- 
4,-ance in a clean and pure atmosphere, and 
it is extremely hard and enduring. 
. A well-known mixture, much in use to- 
-day, is that familiar to the trade as 
“nine and one.” This gives the propor- 
tions of copper and tin respectively. It 
= gives a good hard reddish bronze, useful 
7 for much work of various classes, but it 
= never assumes the nut-brown appearance 
, with age that the ancient bronzes do. 
: This mixture was used for certain out- 
*, door work on a job in London with 
i which the writer was actively connected 
4-some thirty years ago. Occasionally 
f, Visited when in that neighbourhood one 
looks in vain for the patina that does 
not come and never will with that -mix- 
„ ture in the atmosphere of the metropolis. 
1 Still, the architect was very insistent on 
\ those proportions of the two constituent 
“ metals, and he alone is responsible for 
; ‘the lack of coloar. 
; A higher percentage of tin begins to 
« make the bronze a grey colour. For 
*-some sorts of work this is rather a pleas- 
, ing effect. Some modern mixtures gain 
s this by a certain percentage of zinc. 
” Probably for an enduring alloy this metal 
' is best kept away from copper. A good 
| recipe for a grey alloy is copper, 79 per 
_-cent.; tin, 21 per cent. If a bronze is 
| wanted for bearings or machinery parts 
| ‘this is a good mixture with one per cent.. 
of lead added and one less of tin than 
the ahove. 
While the one per cent. of lead is 
better for' outdoor work than any ad- 
mixture of zinc at all, the percentage of 


Hs 


: 


‘| tin should be lower. About the same as 


‘is a very hard brown metal made from 


i 10 per cent. of aluminium, which for 
that given in the first recipe with the j| general work, requiring a hard clean 
amount of lead taken off that of the cop- | metal, is a very good alloy. These are 
‘per will be found to give a very good | quite good compounds for casting pur- 
metal, especially for working with tools |. poses, and as little trouble as ordinary 
of any sort. The atmosphere does not | brass usually. 

seem to affect adversely this mixture, A mixture that can hardly be called a 
nor does the low percentage of lead ap-| bronze, but is used for some press work 
pear to obstruct the working of acids in 
dips and pickles, resulting in % bad nish, 
as larger quantities of this metal in such 
mixtures frequently do. 

In metal shops men frequently refer 
to gunmetal as bronze. This is a care- 
less habit because, although there is 
something akin in these two alloys, they 
are quite distinct, as will be seen by the 
following recipe for a good gunmetal 
mixture:—Copper, 75 per cent.) scrap 
sheet brass of good quality, 11 per cent. ; 
tin, 13 per cent.; lead, 1 per cent. It 
will be at once recalled to mind that in 
the proportion of tin the recipe is similar 
to one of the best bronzes, but the 
lower proportion of copper and that of 
the brass make all the difference. The 
amount of zinc in the latter—probably 
equalling 4 per cent.—puts a different | aluminium is, however, an exception. 
complexion on the matter, as will be 
‘realised by the practical man. > 6 oe 


The newest things in bronze mixtures AEROPLANE & LIGHTNING FLASH 


per, 66 per cent.; aluminium, 12 ' per 
cent. ; and zinc, 32 per cent. Really this 
is a brass with aluminium in it, and for 
any purpose for which bronze would be 
required to serve outdoors cannot be re- 
commended. It has a good colour and 
polishes up well, so is suitable for many 
purposes for „which brass is employed 
such as in fancy goods and household 
articles generally. | 

_ A feature of these aluminium bronzes 
is their remarkable ductility and tensile 
strength. The best results in this way 
are obtained by a 5 or 7 per cent. alu- 
minium content without any other 
ingredient but the copper. A percentage 
of manganese not exceeding one and 
about the above proportions of 


—that is, compared with the others—are 
: A remarkable experience, according to 


‘those containing a percentage of 
an aeronautical correspondent of the 


phosphorus or aluminium. The former |ê ) A Peer 
is termed phosphor bronze, and the lat- |“ Manchester Guardian,” has just befallen 


ter aluminium bronze. Before going on| Captain E. D. C. Herne, whose record 
to the latter it may be as well to write double return trip between London and 


This | Paris, accomplished in a single flying day, 
was recorded recently. While passing 
along the airway on a recent journey to 
Paris, Captain Herne observed that there 
were heavy thunderclouds hovering above 
the Channel. While skirting round these, 
as is the habit of pilots on such occasions,- 
Captain Herne observed two or three vivid 
flashes of lightning in close proximity to 
his machine. 

The next instant his craft seemed to 
|shudder and hesitaté in its swift flight, 
| while to both Captain Herne and his 
| assistant in the pilot’s cockpit it appeared 
as though the wings and hull of the 
machine were outlined momentarily by a 
line of flashing light. Then, recovering 
itself almost as rapidly as it had begun to 
tremble, the aeroplane continued smoothly 
in flight, neither Captain Herne nor his 
companion suffering in any way from their 
experience. 


.a word or two about the former. 


-@ recipe very similar to the well-known 
‘‘nine and one ” mixture. In this case 
the tin is reduced ł per cent., and its 
„place is taken by phosphorus. This is 
added in the form of phosphor tin, which 
is prepared to a standard alloy some 
.makers will guarantee, For engineering 
work this bronze is invaluable, such 
things as cog-wheels or fittings and doors 
in powder or explosive factories giving 
excellent service, the latter by reason of 
freedom from sparks from concussion or 
grating over gritty floors. It is also an 
exceedingly useful alloy for marine work, 
as it resists the action of sea water. 
Aluminium bronze is an invention due 
to the latter-day discovery of the former 
metal, excellent in itself, but probably 
quite another matter as an alloy with 
copper to form a bronze as the world i 7 
has known such mixtures hitherto. Un-| Captain Herne at once “called up ” the 
doubtedly the colour of these aluminium | 2¢@rest land station on his wireless ’phone 
bronzes is very alluring. A rich gold and asked whether they thought the trail- 
colour when first finished turning to a 
bright and pleasing brown with age, the 
alloy is very attractive for artistic work. 
Whether it will have the same enduring 
qualities for outdoor work is very doubt- 
ful. Time has been able to tell nothing 


apparatus might be connected in any way 
with this strange phenomenon. 
plied advising him to wind it in tem- 
porarily, which he promptly did. It is 
thought that what actually occurred was 
. f 7 that Captain Herne’s aeroplane happened 
d bea ee e A bad oe to be in the path of lightning which was 
moist atmosphere one may surmise that rushing earthward; but the machine, 
the works of to-day in these mixtures ae 8 id i apa oe with the 

: : earth, an e trailing wire acting as a 
will look Very different from that of two sort of conductor, the lightning simply 


and three thousand years ago in the older passed on its way without anything un- | 


metal called brorze. = toward happening beyond the momentary 

However, there are uses for aluminium | disturbance of its passage and the flicker 
bronzes apart from the artistic ones. |of light which for the instant seemed to 
These have been discovered during the} the pilot and his assistant to surround the 
war, and the end is not yet. With the | machine. 
known good qualities of both metals the| It has often been a matter of specula- 
experimental and research work yet to/tion as to what‘would happen should an 
be done should reveal greater spheres of aeroplane in flight come in the path of a 
usefulness for their alloys. 9: Le flash of lightning. Some argued that the 

A favourite recipe up to now is 95 per| machine would be damaged. Other ex- 
cent. | of copper and 5 per cent. of perts declared—and this incident is the 
aluminium, This is a rather reddish | first confirmation of their argument—that 
mixture, but is one that answers for cer-|the lightning would flow round the 
tain purposes and is easily cleaned in| machine and down its wireless aerial and 
the usual acids, while it takes a pretty | continue earthwards without adversely 
good polish. A more golden mixture has | affecting the craft;im any way. 


for which it is suitable, consists of cop- — 


ing wire of his receiving and transmitting | 


They re- - 
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: a 
THE ROUND WORLD DISCOVERED.. 


A remarkable book, entitled ‘‘ Terres- 
trial and Celestial Globes,” by Edward 
L. Stevenson, has been published at New 
Haven, U.S.A., for the Hispanic Society 
by the Yale University Press, an inte- 
resting review of which is given in the 
_‘*New York Times” Book Review and 
Magazine of the 9th ult. : 

The theory of a globular Earth, says 
the reviewer, was accepted several hun- 
dred years B.C. The first terrestrial 
globe, so far as known, was constructed 


by a “ grammarian” named Crates, in. 


the second century B.C., and was ex- 
hibited in Pergamum not far from the 
year 150 B.C. Then Strabo, the his- 
torian, makes reference to Crates’s globe, 
and adds that one to be serviceable should 
' be ten feet in diameter. He also cen- 
sures Eratosthenes for his “‘ unnecessary 
elaborate proofs af the Earth’s spherical 
character,” apparently thinking the fact 
too well known to require demonstration. 
(They would not be unnecessary even in 
some parts of the United States in the 
twentieth century A.D., for only recently 
a teacher was dismissed from.a Ken- 
tucky school for teaching that the Earth 
was flat, the magistrate before whom the 
father of the children withdrawn from 
school was haled because of the truancy 
of the children having proved to his own 
satisfaction that the doctrine of the 
sphericity of the Earth was unscriptural.) 

It was a singular coincidence that in 
‘the year 1492 the oldest terrestrial glove 
extant was constructed. And it was 
Christopher Columbus who may be said 
to have achieved a final victory for the 
doctrine of a spherical Earth. There is a 
certain poetic fitness, therefore, in the 
fact that the first detailed historical 
treatise in English on globes celestial 
and terrestrial should have been written 
by an American, Dr. Edward Luther 
Stevenson, of the Hispanic Society of 
America. The Yale Press is to be cor- 
dially congratulated and thanked for 


presenting this valuable monumental 
American work in such handsome 
fashion. It is not a technical work for 


globe-makers, but a readable work for 
globe-users and those who ought to ue 
The excellent illustrations, themselves of 
extraordinary interest, show globes of 
different periods and likenesses of geo- 
graphers, explorers, and astronomers. 

The writer of this review, knowiug Tir. 
Stevenson’s interest in cartography, 
called his attention many years ago 
_ (1902) to the report in a daily American 
paper of the discovery by a Professor 
Fischer, S.J., in the library of Prince 
de Waldburg Wolfegg of a map bearing 
the date 1507, showing a coastal strip of 
a new land to which the name “America” 
was given. This newspaper report led 
Professor Stevenson to make a journey 
to Europe, to an acquaintance with Pro- 
fessor Fischer, and to the publication of 
the map in exact facsimile for a few insti- 
tutions in America. Incidentally, in a 
book published in association with this 
map by a little group of scholars in 
St. Dié, France, under the patronage of 
Duc Rene of Lorraine, the name 
“America’’ first appeared on the 
printed page, as it also there appeared 
first on a map of the world. St. Dié has 
thus become, as it is often called, the 
“ baptismal font of America.” 

It is known that the maker of this map 
(the Waldsemüller man) was also prepar- 
ing a globe; and “ globegores’’ have been 
found which are thought to have been in- 
tended for this globe. But it was an Earth 
in a Ptolemaic universe that this globe 
visualised, partly from knowledge, but 
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partly from specylation. It is of interest 
that at the moment of the first printing of 
the name ‘‘ America ” the Copernican con- 
ception of the universe was being developed 
by Copernicus in Poland. \ 
When Dr. Stevenson undertoook the 
study which has resulted in this splendid 
work, it was his thought that perhaps as 
many as a hundred existing important ex- 
amples of globes, from the earliest type to 
the close of the eighteenth century, might 
be located, but instead of only one hun- 
dred, more than eight hundred and fifty 
have been listed, and it is anticipated that 
this published record will be the means of 
bringing to light scores of other examonles. 
It would be another desirable result of 
this publication if it were to promote both 
a scholarly and a greater popular interest 


in the use of the globe, not simply for the 
for commercial or. 
other reasons, lands or cities, mountains 
or rivers that are but names, but also for 
developing a planetary consciousness— 
that is, a sense of the physical relation of 


purpose of locating, 


the local or national to the planetary. A 


study of terrestrial and celestial globes as 
they illustrate the developing conceptions 
of the universe should be most helpful to 
the peoples of the world to-day. Geo- 
graphy was concerned primarily in ‘the 
period covered by the study with the 


discovery and occupation of the unknown 


tracts of the Earth. It has given adven- 


turous background to the period in which 

the important problems have to do with 

the relations of the known, 
But while geography had 


gests, it looked to the skies for its bearings. 


Some of the values of a celestial globe 


are suggested by the following legend, 


which is attached to a globe made in the 
seventeenth century, and now to be found 
in the Biblioteca Alessandrini in Rome :— 


The much-lauded study of astronomy, 


although it is very difficult, yet pleasure 
is joined with the difficulty, for it is a 


happier lot for men to look at the sky 


than to look at the road trodden by their 


feet; our Omnipotent Creator ordained 
that other living beings should be prone 
on the earth, that man should not-be so, 
but should be wholly lifted up to the stars. 
For while other living beings look earth- 
ward, He has given man an uplifted coun- 
tenance and bidden hinr look heavenward, 


and raise his uplifted face toward the 
And, therefore, it was good that 


stars. 
some example should be placed here under 
his eves, which might assist him to stand 
in the midst of wisdom, so that men might 


understand that God could be known in. 
no otherwise than by wisdom. On this 
globe. therefore, and bv its aid will be 


known the order and the names of the 
celestial stars according to the exact obser- 
vations of Hipparchus, Ptolemy, Alfonso, 
and Copernicus, and arranged for general 
use by Tycho Brahé; and that idleness 
might not oppress me, accurately depicted 
by me, according to their discoveries. This 
I have done in order that all men may 
know in their lifetime what I hope they 
may all attain to know after their death. 


‘At Rome, from S. Stevens on the hill, 


Jan. 6, 1680. D. Silvester Amantius 
Moroncelli of Fabriano a monk of the 
Silvestrin Congregation. ” 

While men of great fame, either as 
philosophers, patrons of art and science, 
explorers, or geographers and globe 
makers, walk through these pages— 
Archimedes, Ptolemy, Leonardo da Vinci, 
Cabot, Verazzano, Tycho Brahé, Magel- 
lan, and scores, even hundreds, of others, 
one is particularly attracted by the 
figure and epoch-making activities of 
Gerhard Mercator, who revised and de- 
veloped the geographical notion that the 
New World was ‘‘nothing less than an 


| to do 
primarily with the Earth. as its name sug- 


independent continent.” (It should pro- 
mote added interest on the part of 
America in the University of Louyain 
that Mercator was a student in this 
famous centre of learning.) His guar- 
dian and patron was an ecclesiastic, dat 
there are indications of an early desire 


for knowledge scientific rather than for | 


knowledge theological. Shortly after 
graduation he turned his attention to 
the manufacture of mathematical instru- 
ments and to the drawing and engraving 
of maps and charts, his first publication 
being a map of Palestine, ‘‘ Amplissima 
Terrae Santae Descriptio.” But he er- 
pands his interest to the world, and the 
next year (1538) published a world map 
in which America appears, not 
extension of Asia, but as a continent 
apart, separated from the continent of 
Asia by a narrow sea. Then he con 
structed globes, which are described in 
detail. But what will most interest the 
general reader is the paragraph which 
tells that he constructed a celestial globe 
of glass, of the surface of which he 
engraved with a diamond the several con- 
stellations, and that he likewise con- 
structed a very small terrestrial globe of 
wood, apparently such as 


graphical records given, as 


as an | 


were later | 
called pocket globes, having all the geo | 
accurately | 


presented as on the larger globes. When ` 


men carried pocket terrestrial globes or 
gazed into glass celestial globes, there — 


must have been more popular interest in 
the universe than prevails even in this _ 


better-informed period. 


Mercator’s great collection of maps was | 


the first to bear the name “atlas ”— 
term which, as Dr. Stevenson says, hed 
its origin with Mercator himself. The 
name was, of course, suggested by the 
figure of Atlas, who for mythological 


ages had to support the Earth on his | 
has also performed this | 


Shoulders. He 
office in later periods. One of the uses 
to which globes were put in the sixteenth 
and seventeenth centuries was that d 
drinking goblets, and Atlas is made to do 
service ın many of the most ornamental 
of these devices which were used for the 
double office, not to hide the contents 
from inspectors, but to let the inside of 


the cup stimulate an interest in that 


which the goldsmith’s art and the geo- 
grapher's science had represented on the 
outside of the cup. Here is a description 
of one such goblet given by Dr. Steven- 
son :— 

The oceans, lakes, and rivers have a 
silver surface, while the 
islands, sea monsters, sailing 
principal parallels, and meridians ar 
gilded. The continents of Europe, Asia, 


and Africa, and the ‘terra australis sive- 


Magellanica “ have their outlines drawn 


continents, | 
vessels, | 


in the main as they appear on Merca- - 


tor’s map of 1569. 


The celestial globe topping the goblet 


is given an artistic setting. It is fur- 


nished with horizon, meridian, and hour: 


circles. The several constellations repre- 
sented on the surface of the sphere are, 
through gilding, given special promi- 
nence, their execution, like other parts 
i the piece, being of the finest workman- 
ship. 

The figure of Atlas supporting the 
globes exhibits skill in its construction. 
It stands with one foot slightly advanced, 
with the right hand extended upward as 
if to catch the ball should it fall from 
the head of the figure. The hair and the 
beard are gilded, as is also the drapery,. 
one end of which hangs loosely over the 
right shoulder, while the other covers the 
front of the body and is held in the leit 
hand at the back, being made to serve 
In part asa) support. . 


- FG se? 


or in respect of the globe. 
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A ‘very artistic gold . beaker globe 
:pictured in his work is to be seen in the 


J. P. Morgan collection at the Metro- 


_politan Museum—a satyr relieving Atlas 
of his burden—but it would, seem to be 
the sky rather than the earth that he 
ìs supporting. l 

A celestial globe of special interest 
pictured in this work is that which was 


- constructed by Père Ferdinand Verbiest 


for'the Emperor of China. It was carried 
-away to Potsdam at the close of the 
Boxer rebelljon, copies only being left in 


'- China, but under the Treaty of Versailles, 


‘the original was required to be returned 
to its home. The description of this 
globe given by‘Le Compte is gs follows :— 

` This, in my opinion, is the fairest and 


re best fashioned of all the instruments. 


‘The globe itself is brazen, exactly round, 
and smooth; the stars well made, and in 
their true places; and all circles of pro- 
portional breadth and thickness. It is, 


‘besides, so well hung that the least touch 


moves it, and, though it is above two 
thousand weight, the. least child may 
-elevate it to any degree. On its large 
concave bases are placed opposite four 


-dragons, whose hair, standing up on end, 


-support a noble horizon commendable for 


its breadth, ifs several ornaments, and 


the delicacy and niceness of the work. 
‘The meridian in:which the pole is: fixed 
rests upon clouds that issue out of. the 
bases, and slides easily between them. 


‘its motion being facilitated by some hid- 
- den wheels, and moves with it the whole 


globe to give it the required elevation. 
Besides which, the horizon, dragons, and 
two brazen beams, which cross in the 


‘centre. of the bases’ concavity, are all 


moved at pleasure without stirring the 
bases, which still remain fixed; this faci- 


. litates the due placing of the horizon, 


whether in respect of the natural horizon 
I wonder how 
men who live six thousand leagues from 
us could go through such a piece of work ; 
and I must own that if all the circles 
which are divided had been corrected by 


‘some of our workmen nothing could be 


‘more perfect in this kind.” 

As to terrestrial globes, it is no longer 
to be said of them as Jonathan Swift 
‘humorously referred to maps of an earlier 
-period :— 

So Geographers, in Afric maps, 

` With savage pictures fill their gaps, 
And o’er unhabitable downs 
Place elephants for want of towns. 


—_—_————_ O o--—<-——___ 


. (THE DISAPPEARING GAP BETWEEN 


oo 


THE X-RAY AND ULTRA-VIOLET 
‘SPECTRA. 


_In a lecture at the Royal Institution dn 
“The Disappearing Gap Between the 
X-ray and Ultra-violet Spectra.” Profes- 
sor O. W. Richardson, of King’s College, 
London, last Saturday devoted .the first 
part of his discourse to the history of what 
he called invisible light. 
He pointed out that it was one of the 
‘early professors of the Royal Institution, 
the celebrated Thomas Young, who first in- 


- dicated how the wave-lengths of light could 
be: measured, and showed that the wave- 


length of violet light is less than that of 
red light.’ Beyond the visible violet were 
‘radiations of still shorter wave-length. the 
so-called ultra-violet, which, if they could 


not be seen by the eve, could yet be detected 


by other means—for instance, the phos- 
phorescence which thev excited, or their 
action on a photographic plate. | 


These radiations, with the exception of 


a small region just outside the visible, 
were absorbed by glass, and so would not 
pass through ordinary prisms and lenses. 
‘It had been shown that quartz was more 


s 


transparent to them. than glass, and the 
mineral fluorite even more transparent 
than quartz. The short rays which passed 
through fluorite were, however, absorbed 
even by the air, so that the spectroscope 
with fluorite lenses and prisms had to be 
completely enclosed in a vacuum. 

Working with an instrument known as 
á diffraction grating in a vacuum, the 
American Professor. Lyman had pushed 
the investigation of the ultra-violet so far 
that in 1914 he had measured waves only 
ninety millionths of a millimetre in 
length, which was about a fifth part of the 
wave-length of visible violet light. 

Within the past ten years it had been 
shown by measurements with crystals that 
X-rays were a kind of ultra-violet light of 
exceedingly short wave-length, which, in- 
stead of being easily absorbed, was very 
penetrating. The longest wave-length 
measured by the crystal’ method was only 
about a millionth of a millimetre. There 
was, therefore, a big gap between the 
X-rays and the ultra-violet, and it was to 
this gap that the lecturer proposed to 
devote specia] attention. 

Professor Richardson described an in- 
strument, called by him a magnetic spec- 
troscope, with which he had measured the 
shortest wave-length emitted by the gas 
helium. The principle involved was the 
measurement of the: velocity of the elec- 
trons liberated by the radiations falling on 
a plate of metal, from which velocity the 
wave-length of the radiations could _be 
deduced theoretically. By the help of this 
instrument he’had shown the existence of 
a radiation whose wave-length was about 
midway in the gap. 

There is to be a second lecture next 
Saturday, in which the further researches 
of Professor Millikan and others in this 
region will be described. | 

ee 0 0. 
TRAGEDY IN THE NIGHTINGALE'’S 
SONG. 

Is there really tragedy in the nightin- 
gale’s note? This bird, indeed, seldom 
appears in folk-lore without bringing with 
it an atmosphere of sadness, if not of dire 
distress. In Tuscany his song is noted 
by the peasant ùs a sweet torrent of 
lamentation— 

“ Vedete là quel rusignol che canta 

Col suo bel canto lamentar si vuole,” 
while, according to the unlettered but 
nature-learned Bulgarian, “ there trembles 
a mountain in the song of thesé nightin- 
gales.” One scholarly Bulgarian folk- 
lorist, however, notes simply that “the 
nightingale sings to the rose at dewy 
dawn,’’ but whether he does so sadly or 
otherwise is not recorded. 

A Hungarian folk-song, entitled “ In th? 
Forest,’ never before published in this 
country, thus describes the nightingale :— 
“In rr aaa the deep forest, lives a 

ird. 

Now the pitiful, sweet nightingale is 

heard ; 

Now she sings a mournful, sighing song 

of pain, f 
‘And so bitter is her crying 
‘That her mate flies to her again.” 
And that there is a certain lack of optim- 
ism in her attitude is thus sung by the 
peasants of gallant little Serbia :— 
“ White dawn has not come softly steal- 
ing, | 

Forests give no shadowy sign of wonder, 

Nightingale no note of warning, 

To foretell the new day’s dawning.’’ 
But perhaps there is, after all, some truth 
in the words of the modern singer, who 
teaches that 
“We might have had more joy of nightin- 

gales | n 
But for the mourning of unnumbered 
doves.” 
W. S.,-in the “ Scotsman??? 


-| Mars. 


"SCIENTIFIC SOCIETIES. 


MANCHESTER ASTRONOMICAL 
SOCIBTY, 


` The last meeting of the session was held 

on the 3rd instant, Mr. William Port- 
house, F.R.A.S. (vice-president), in the 
chair. 

Mr. Harold Thomson, F.R.A.S., a past- 
president of the British Astronomical As- 
sociation, and one of the foremost amateur 
astronomers in the world, exhibited a large 
number of magnificent photographs of the. 
planets Jupiter, Saturn, Mars, and Venus, | 
obtained by Mr. E. C. Slipher and Mr. 
C. O. Lampland at the Lowell Observatory, 
Flagstaff, Arizona. These were -/ taken. 
during the period 1907 to 1921, and repre- 
sent the high-water mark of photography 
as applied to the bodies’ of the solar sys- 
tem. The photographs of Saturn gave a ~ 
very fine picture of the planet and the 
various phases of the ring over a period 
of ten vears, and the well-known Oassin1 
Division in the ring and the delicate belts 
on the globe were easily seen on the 
screen. A set of photographs of Venus in 


its various phases, from a small almost. 


circular object to a large, thin crescent, 
was also exhibited. The photographs of 
Jupiter, however, were the most interest- 
ing of all; one or two of them being un- 
questionably the most marvellous planet- 
ary photographs which had ever been 
obtained. These showed not only the 
dark South Tropical Disturbance which hae 
received so much attention during the past 
twenty years from students of Jovian phe- 
nomena, but also the great Red Spot itself, 
which has not been visually seen by many 
observers of late years, owing to its faint- 
ness. Proof of the many changes which 
have been, detected during the past de- 
cade, chiefly by English amateur workers, 
was afforded by these extraordinary photo- 
graphs, including the complete disappear- — 
ance of the southern component of the _ 
South Equatorial Belt in the spring of 

1919, and the temporary disappearance of 
the South Tropical Disturbance and the 
Red Spot Bay about the same time. The 
photographs certainly revealed a wealth 

of delicate and interesting detail on that 
mighty globe that one would seek for in. 
vain with any but the biggest telescope. 


The photographs were taken by means of 


the 24-inch refracting telescope at the 
Lowell Observatory, with a camera system 
magnifying 200 times, and the exposure 
was 44 seconds. The Lowell Observatory 
was specifically founded for the study of 
the surface of Mars, therefore great 1n- 
terest was evinced in the photographs of 
that planet which Mr. Thomson also ex- 
hibited. Some of these showed the blot- 
ting out of certain portions of the disc of 
Mars by large white areas supposed, owing 
to their shifting and evanescent nature, to 
be due to clouds in the atmosphere of 
Others showed the varying size 
and shape of the brilliantly white polar 
cap, according to the Martian season. 

This meeting terminated a most success- 
ful winter session. Weekly meetings will | 
be held on Wednesdays throughout the 
summer (with the exception of the month 
of August) at the Gddlee Observatory of 
the College of Technology, for which privi- 
lege the Society are indebted to the kind- 
ness of Principal B. Mouat Jones, M.A. 
On these’ occasions, weather permitting, 
the aforementioned planets and the Sun 
will be observed through the Godlee tele- 
scopes, under the wardenship of Mr. W. 
©. Chew, A.M.I.M.E. The meetings will 
last from! 7_t0.10-p.m. 
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QUEKETT MICROSCOPICAL CLUB. 


The,570th ordinary meeting of the club 
was held at 11, Chandos Street, Caven- 
dish Square, at 7.50 p.m. on May 9, the 
president, Mr. D. J. Scourfield, F.R.M.S., 


in the chair. The minutes of the previous 
meeting were read and confirmed. One 
new member was elected, and one nomina- 
tion read. The president announced the 
death of Mr. Turner, an old member and a 
trustee of the club. The news was received 
with much regret, and a vote of condolence 
with Mrs. Turner was passed. The hon. 
sec. announced that there would be a con- 
versational meeting on May 23, and that 
‘at the next ordinary meeting on June 13 
Mr. E. K. Maxwell would read a paper 
on “Some Tube-dwelling Rotifers,” and 
Mr. F. N. Davidson would give an account 
of the ‘‘micro-telescope’’ and ‘‘ super- 
microscope.” Dr. Hornyold very kindly 
sent for distribution to the members some 
tails of elvers stained with alizarin. 


alizarin in 90 per cent. alcohol are added 
to 75 per cent. alcohol, and the tails are 
left in this solution for a couple of days. 
Excess of stain is removed by 90 per cent. 
alcohol. Only the skeleton is stained, but 
the muscular tissue may be stained by 
adding to the alizarin a weak solution of 
Bismarck brown. 

A paper by Mr. C. D. Soan on a species 
of hydracarina found at Bear Island by 


the Oxford University Expedition to. 


Spitzbergen, 1921, was taken as read, and 
the secretary read two notes by Mr. E. M. 
Nelson. In the first note Mr. Nelson said 
. that a better result can be got when using 
dark-ground illumination if the bull’s-eye 
is placed, not so as to give an evenly 
lighted disc, but a little further from the 
flame so as to give a magnified image of it 
in the object plane when the condenser is 
in focus. A still sharper image is obtained 
by dispensing with the bull’s-eye alto- 
gether, and it is probable that under these 
conditions a slightly smaller stop may be 
used. Further, the image may be greatly 
improved by using a suitable screen, and 
- the screen that Mr. Nelson finds to be the 
best is a Wratten No. 45. Mr. Nelson’s 
other note described how to distinguish 
tobacco leaves from those used as adulter- 
ants. The tobacco is soaked in hot water 
for an hour or two and then a fragment is 
examined in a compressor with a drop of 
water. If glandular hairs are present 
three or four cells long, having at the tip 
an oval cluster of some six cells filled with 
a yellow substance, the plant is tobacco. 
The thanks of the club were accorded to 
the authors of the above notes and papers, 
and also to Mr. Russell for having organ- 
. ised an exhibition at the Red Triangle 
Club that had been much arnreciated. On 
the recommendation of the committee, Mr. 
G. T. Harris, well known for his work on 
the Desmidiacess. was elected an honorary 
member of the club. The President then 
called on Mr. E. Cuzner, F.R.M.S., to 
read his paper, ‘“ Some Studies in Marine 
Zoology.” Mr. Cuzner said that there 
might be some that were not familiar with 
the varied and beautiful forms of life that 
could be found in the rockpools and open 
sea, and that he proposed, with the aid of 
lantern-slides, | stereo-photomicrographs, 
and prints, as well as many of the obiects 
themselves that were shown under micro- 
scopes in the meeting room. to describe a 
number of marine zoological snecimens 
from the lowest forms of life to the verte- 
brates. A large number of lantern-slides 
were shown on the screen, most of which 
were whotomicrographs taken by dark- 
ground illumination. The ameba. said 
Mr. Cuzner, was generally considered to be 
the simplest self-contained unit of animal 
structure. Many beautiful microscopical 


7 4 
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A. 
few drops of a saturated solution of 


‘marine forms are similar to it in com- 


position and structure so far as has yet 
been discovered, but they secrete for their 
protection beautiful calcareous or siliceous 
skeletons. The best known of these crea- 
tures are the Foraminifera and the Poly- 
cistina. In the next group—Acanthometra 
—there is no enclosing shell, but a spicular 


punctatum we have a colonial form com- 
posed of masses of similar individuals of 
this type. The last of the protozoa to be 
described was Noctiluca mitiàris, to which 
the phosphorescence of the sea is often due, 
and Mr. Cuzner then, passed on to the 
Coelenterata, describing the structure of 
sponges, and showing the variety of 
spicules found’ in the group. The coral 
polyps, were represented by several forms, 
and a series of photographs of sea 
anemones was shown. A very considerable 
part of the lecture was taken up by the 
Hydroida, in which the lecturer was espe- 
cially interested. The structure of the 
freshwater hydra, which is the simplest of 
the hydroids, was described in detail. It 
belongs to a sub-order that has no marine 
representatives, but its simple structure 
forms the basis of all the families of the 
Hvdroida, however diverse may be their 
forms. The process of reproduction is very 
varied in the different genera. Sporosacs 
containing spermatozoa or ova mav 

formed on the hydroid, or there may be an 
alternation of generations, and a Medusa 
may be first budded off to lead a free life 
and then develop ora and spermatozoa. 
From the ova citrated wormlike creatures 
escape, which, after swimming for a time. 
settle down and form the beginnings of 
new colonies. The colonies are formed by 
the germination of the new hvdranth until] 
they may consist of hundreds of polyps. 
It is this process of reproduction that is of 
such interest to the microscopist. A num- 
ber of photographs of hydroids were shown 
on the screen, finishing with the beautiful 
branching forms Sertularia and Plumu- 
laria. The Siphonophora, which are free- 
swimming colonial hydroids, were de- 
scribed next, and a beautiful group of 
Haliclystus octoradiatus (Scynhomeduse) 
was much admired. The Echinoderms 
furnish the microscopist with many in- 
teresting obiects. The little Grey Brittle 
Star is amusing to watch in an aquarium, 
and has the peculiar power of breaking to 
pieces when touched. The Purple Sun 
Star and the Gibbon’s Starlet, the latter 
being the smallest British species, are both 
very beautiful objects. Sea-urchins and 
Squapta are well known to most micro- 
scopists on account of the beautiful struc- 
ture of the spines of the former and the 
peculiar calcareous plates and anchors 
that occur in the skin of the latter. The 
worms form the next large class of the 
animal kingdom, and many of the marine 
worms are extremely beautiful in both 
form and colour. Having shown photo- 
graphs of the wonderful organs of the bar- 
nacles for catching their prey, Mr. Cuzner 
described a small Pyenogonid that he had 
found plentifully in South Devon, and. 
after briefly noticing the Molusca and 
their radulæ, he passed on to the Polvyzoa. 
which have a certain amount of outward 
resemblance to the hydroids, but on closer 
study are found to belong to a much higher 
group. The highest class of the inverte- 
brates is the Tunicata. of which Botrylls 
is a genus, species of which may frequently 
be found on fucus, while Salfa, which has 
a remarkable life history. is a free-swim- 
ming form that occurs in deep water round 
the Channel Islands. In conclusion, Mr. 
Cuzner exnressed the hone that his survev 
of some of the manv interesting forms of 
life that were to he found in the sea 
would inspire those who visited the const 
in the summer with a desire to look forthe 


skeleton, and in the beautiful Collozoum |. 


| ful instruments. 


creatures and study them. The meeting 
closed with a very hearty vote of thanks 
to Mr. Cuzner for his lecture and the fine 
collection of specimens and photographs 
that he had brought to the ar 3 l 
A. M. J. 


— ee 
- SCIENTIFIC NEWS. 


At last Friday’s meeting of. the Royal. 
Astronomical Society a paper was received. 
from Mr. F. Sargent dealing with recent 
observations of Jupiter. From March i 
to May 2, or 78 rotations of Jupiter, a 
bright spot was noted on the edge of the- 
equatorial current. It is this equatorial 
current from which violent hurricanes are 
inferred. The real rotation of Jupiter's. 
solid body, if such there be, cannot at | 
present be determined. - 


A huge meteor flashed across the skies. 
of Virginia on the night of the 12th inst., | 
and the shock caused by its impact with- 
the earth was felt over a large area. The 
meteor was discovered on the 13th inst. 
near Blackstone. It had made a deep im- 
pression in the earth, covering an ares | 
of over 500 square feet. 


Very few comets have been discovered | 
from this country, says Mr. W. F. Den- | 
ning, the well-known Bristol astronomer,. 
who calls for the co-operation of amateurs | 
in research. ‘‘ The discovery and observa- 
tion of comets include a comparatively 
easy and very attractive field of work 
open to amateurs with moderately power- 
There are a great num- 
ber of telescopic observers in the United 
Kingdom who have the means and the | 
time at their disposal to accomplish valu- 
able work in this department if they 
would only engage in it in an earnest 
manner. It is a branch which offers 
special inducements to amateurs and 
holds out greater prospect’. of brilliant 
success than perhaps any other sphere: ; 
of labour.” | 


= M. Douhoret, who has for some time 
been experimenting with a helicopter of | 
his own design, submitted it to a 
official test last Sunday, and succeeded in- 
making it rise eight inches from the 
ground. The total weight of his machine — 
is 500 1b., and it is driven by a.120 hp. | 
Gnome Rhone motor. The horizontal pro- 
peller, which is designed to support the 
machine, is linked up directly with the 
cylinders, while a second propeller, com- 
posed of two rectangular panels, is made 
to revolve in an opposite direction when 
the motor is running, thus providing the 
necessary equilibrium. The pilot sits 
below the second propeller, and, at the 
present stage of the experiments, his seat 
is fastened to the ground, so that the ex- 
tent to which the machine can rise ìs 
strictly limited. 


The Air Ministry announces that Major- 
General Sir W. S. Brancker has been ap- _ 
pointed Director of Civil Aviation in the 
Air Ministry. Sir William Sefton 
Brancker was Deputy-Director of Military 
Aeronautics 1914-15; Director of Ar 
Organisation, 1916-17 ; Commander 
R.F.C., Middle East, 1917 ; Major-Genefal 
Air Force, 1918; Controller-General of 
Equipment and Master-General of Person- 
nel on Air Council, 1918. He retired in 
1919 with a view to developing commercial 
aviation. 


The Canadian flag is now flying over 
Wrangel Island, and the Canadian Govern- 
ment will maintain the island as part and 
parcel of the Dominion. An expedition 1s 
now being fitted out to go up to Wrangel 
Islands The House of Commons voted 


in, favour of the publication of the report 
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of the Stefansson. Expedition, which made 
the discovery for the Dominion. 


The Royal Automobile Club will hold a 
race for privately owned cars, driven by 
amateurs, in the Isle of Man next Satur- 
day, the competition being confined to 
cars of the sporting type, with ¥ngines 
not exceeding 1,600 cubic centimetres. 
This will be the first occasion on which 
priyate. owners have had the opportunity 
of competing amongst themselves in a 
road race, organised in the same manner 
as the professional car races, under the 
auspices of the Club, and the Sportsman’s 
Cup will go to the winner. i 


“The Mathematical Handbook,” by W. 
H. Murdoch, B:Se. (London: Bowman and 
Murdoch, 99, Shoe Lane, E.C..12s. 6d), is 
a very useful synopsis for the use of 
stidents, and for engineers who desire to 
their memories. ‘It embraces 
Algebra, Logarithms, and Trigonometry. 


~ The Council‘ of Manchester University 
have appointed Mr. Robert Robinson, 
D.Sc., F.R.S., Professor of Chemistry in 
the University of St. Andrews, to the 
Chair of Organic Chemistry. It is ex- 
pected that Professor Robinson will enter 
on his duties at the end of the Lent term 
of’ next session. Professor Robinson 
graduated at Manchester University in 
1905, taking first-class honours with a 
graduate scholarship and a Le Blanc 
Medal. As research student, and later as 


-a lecturer in organic chemistry in the 


University, he rapidly produced, in con- 
junction with Professor W. H. Perkin and 
others; a remarkable series of papers on 
natural plant products. Prdfessor Robin- 
son first held a Chair of Organic Chemistry 
at Sydney University and later at Liver- 
pool University. In 1920 he was 


‘appointed a director. of research to the 


British Dyestuffs Corporation, and in 
1921 he accepted the Chair of Chemistry 
at the University of St. Andrews. He 
was elected a Fellow of the Royal Society 
in 1920. 


Dr. Bateson, F.R.S.. Director of the 
John Innes Horticultural] Institution at 


- Merton, Surrey, has been elected a Trustee 


of-the British Museum. Dr. Bateson has 
been Professor of Biology at Cambridge 
and President of the British Association, 
and now directs the Horticultural Labora- 
tory at Merton for research into the Mens 
delian principles of heredity. 


The awards in the 1921 Competition for 
the Gordon Shephard Memorial Prize 
essay, the subiect of which was ‘ The 
Pyobable Influence of Air Reconnaissance 
on Strategy and Tactics.” are: First 
prize. —Flight-Lieutenant C. J. Mackay, 
M.C., D.F.C. Second prize.—Squadron 
Leader Sir Norman R. A. D. Leslie, Bart. 
The competition, which iè open to all 
R.A.F. officers, N.C.Ọ.s, and men, was 
established as a memorial to the late Briga- 
dier-General G. S. Shephard, D.S.O., 
M.C., Royal Air Force. 


:“ Modern Practice in Heat Engines,” by 
Telford Petrie, A.M.I.C.E. (London: 
Longmans. Green and Co., 15s. net), is in- 
tended ta form a companion volume to the 
late W. Inchley’s “Theory of Heat En- 
gines.” It deals with the subject of power 
from heat engines as a whole, and its aim 
is to.show how far theory may be applied 
to modern types. There are three sections, 
one on steam boilers and the other two 
qn. steam prime-movers and internal com- 
bustion engines. each containing a chapter 
on the latest type with sectional illustra- 
tions. which in many vases approximated 
to working drawings. There are altogether 
111 illustrations ard two folding plates. 


securing the collaboration of several able 
engineers, and many engineering firms and 
societies, and has well utilised his oppor- 
tunities as lecturer in two of the leading 
Manchester technical schools, and the book 
will most creditably and usefully take its 
place as a permanent contribution to the 
literature of its subject. 


_ “ Eat vitamines and keep your hair on” 
is the moral of a report presented at a 
recent meeting of the American Chemical 
Society in Chicago. Some guinea-pigs fed 
on a diet containing vitamines, largely 
lettuce, waxed fat and their coats became 
glossy. Those, on the other hand, whose 
diet was lacking in vitamines. became slug- 
gish and their hair fell out. 


A sample of the oil from Darcy has been 
subjected to preliminary analysis by Mr. 
John E. Hackford, the well-known con- 
sulting petroleum -hemist. The find in 
Scotland is arousing very considerable in- 
terest, but some time must elapse before 
anything ‘is known as to the quantity the 
well is likely to yield. It can be stated, 
however, that Mr. MHackford’s first 
analysis shows that the specific gravity, 
at 60 degrees Fahrenheit, is .819, and that 
the oil contains 15 per cent. of gasoline 
(motor spirit), 25 per cent. of kerosene, 35 
per cent. of gas oil, and 25 per cent. of 
lubricating oil. It has a paraffin base. 


THe FourtH DIMENSION. 


I scorned it as an idle dream 
Until the mighty Einstein spake, 
Whose master-mind was forced to break 
Old notions of the cosmic scheme. 
It seems our old Newtonian space 
Is curved and finite. This implies 
A fourth dimension. Human eyes 
A shape so strange can ne’er embrace. 
But how enlarged the cosmos grows; 
For, if this doctrine prove correct, 
Our universe may intersect 
A million more phantasmal shows, 
And each to each remain unkrmwn, 
Unfelt, unheard, unseen, unshown. 
—Cynus AINsworTH, in the 
“ Westminster Gazette.’’, 


There are a great many blind card; 
players who can hold their own against ex- 
pert bridge and whist players. They play 
with specially-marked cards, which they 
“look at” with ‘their fingers. Recently, 
card-playing has become so popular among 
the blind that the Inventions and Research 
Committee of the National Institute for 
the Blind, Great Portland Street, have 
thoroughly overhauled the question of 
standardising the marking of these cards, 
with the result that standard packs are 
now issued by the Institute. The signs 
used are : Braille ABCDEFGH Ifor 
the cards ace to nine. O for ten, J for 
Jack, Q for Queen, and K for King. The 
suits are marked: S for spades, K for 
hearts, D for diamonds, and X for clubs. 
A pack costs 1s. 6d., postage extra. 


Dr. Marie Stopes presided on May 10 at 
the first annual dinner of the Society for 


Constructive Birth Control and Racial Pro- 


gress, held at the Hotel Cecil. Amongst 
those present were:—Lady Barr, Lady 
Lane, Lady Macalister, Mrs. Israel Zang- 
will, Mrs. Stanley Wrench. Mrs. Alec 
Tweedie, Mrs. Cloudesley Brereton, Mrs. 
Pethick Lawrence, Miss Berta Ruck, Earl 
Russell, Sir A. Hope Hawkins, Sir Arch- 
dall Reid, Sir David Murray, R.A., Sir 
James Barr, Sir J. Macalister, Sir Arbuth- 
not Lane, Mr. Aylmer Maude, Professor 
John Eyre, Mr. Miles Malleson, and Mr. 
H. V. Roe. Sir James Barr said that 
birth control in time was bound to abolish 
sickness and crime. But for how long 
were we going to stand a population of 


would not take the trouble to dis- 
cover its meaning, but he felt sure that 
the good work would continue. 


. Sir Thomas Henry Holland, K.C.S.L, 
K.C.I.E., D.Sc., F.K.S., has accepted the 
invitation of the Governing Body of the 
Imperial College of. Science and Tech- 
nology, London, to be Rector, with effect 
from September 1 next, in succession to 
Sir Alfred Keogh, G.C.B., LL.D., who is 
retiring under the age limit. Chosen to 
be a Fellow of Owens College, Manches- 
ter, in 1899, when he was 21, in the follow- 
ing year he went out to India on the Geo- 
logical Survey, and in thirteen years rose 
to the directorship, in which position he 
brought geological study into much closer 
relationship with economic progress. Com- 
ing to England in 1909, as Professor of 

|Geology in Manchester University, he did 
valuable recruiting service in the first half 
of the war as commandant of the Manches- 
ter University O.T.C. He was President 
of the Indian Munitions Board from 1917 
to 1919, but a difference with the Vicerov 
last summer in respect to the withdrawal 
of the Calcutta Munitions case led to his 
resignation. Since his return to this coun- 
try he has resumed the work which he was 
doing up to the outbreak of war as scien- 
tific consultant to important British oor- 
porations operating in various parts of the 
world. 

Mr. J. W. Bispham, M.A,, B.Sc., of the 
London County Council service (Techno- 
logy Section), has been appointed principal 
of the Borough Polytechnic Institute, to 
fill the vacancy caused by the retirement 
of Principal C. T. Millis. He will take up 
his duties in September. 


The National Federation of Iron and 


Steel Manufacturers states that the pro- 


duction of pig-iron in April amounted bo 
394,300 tons, or 4,500 tons more than in 
March. The production included 152,900 
tons of hematite, 124.700 tons basic. 80,800 
tons foundry, and 16,700 tons forge pig- 
iron. The furnaces in blast at the end of 
April numbered 112. The production of 
steel ingots and castings dropped in April 
to 404,200 tons from 549,400 tons in 
March. : 

At the Annual Conference of the Uni- 
versities of Great Britain and Ireland held 
at University College last Saturday, Mr. 
Fisher, Minister for Education, who was 
asked to speak on the subject, emphasised 
the necessity for co-operation. The ex- 
pense of university education had become 
such, and the development of applied 
science had now reached such a point, that 
it was quite impossible, he felt. for the 
nation as a whole to advance unless there 
was a much higher degreé of co-operation 
between the universities in respect of the 
distribution of studies than hitherto had 
been thought necessary. He had no doubt 
the University Grants Committee would 
do its best to allocate Government grants 
upon an economical plan, and with regard 
to the specialised antitudes of particular 
universities, and they would therefore 
help universities to realise the federal 
idea. 

A lecture on " Medicine in England in 
Anglo-Saxon Times,” by Dr. Oharles 
Singer, at University College last week, 
indicated that many influences combined 
to produce the plentiful lack of knowledge 
and pervading superstition which were the 
equipment of our early forefathers in the 
art of healing. The Anglo-Saxons came 
in contact with a Latin civilisation in this 
countrv: and through Roman, and later 
through Norman, instrumentality; Pagan 
methods were introduced in combination 
with such learning as was imvorted from 


A number of reliable modern tests are in- |C3 men and C3 women? The society would Í the first medical ;school of the 9th and 
cluded. The author has been fortunate in no doubt be condemned by those who! 10th ‘centtries (at Salerno. Greek medi- 
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cine, a primary influence, was based on 
the theory that the human body was made 
up of four elements, which had their 
characteristic humours, and the art was 
brought into imaginary harmony with the 

Universe by relating these elements to the 
four seasons, the four ages of man, the 
four points of the compass, and the signs 
of the Zodiac. Bleeding was frequently 
practised to keep down the lusts of the 
flesh, and the ‘Venerable Bede emphasised 
the danger of bleeding on the fourth day 
of the Moon. | 


a a 6 oe __—_—_— 


LETTERS TO THE EDITOR 


$4 
NEWTON, THE GEO-GYRO-AUTO- 
GRAPH, AND LATITUDE. . 
[192.]—Referring to my question in the 
“E.M.” of December 9, Vol. CXIV., p. 234. 


in the last two paragraphs I ask anybody]. 


to state how they would have modified the 
Geo-gyro-autograph so that the fall-weight 
would show equal results when descending on 
the north side of the plumb-line, and on the 
south side of the plumb-line, respectively, 
and also saying that I had, “on May 31, 
1921, deposited (for safe custody) a sealed 
envelope. containing a letter, stating how the 
original instrument was modified, giving con- 
sequent results.” 

There has been no answer to this query, 
not even by ‘‘Fabius’”’ in his criticisms of 
December 23, p. 254. He is making the same 
' mistake I laboured under during the three 

years’ experimenting, viz., in thinking that 

tho polar side 'should balance the equatorial 
side. 

It was twisting the guide wire (presently to 
be described) that convinced n my mis- 
conception. I give herewith a copy of the 
deposited letter :— 

Chancery Lane Safe Deposit, 
London, W.C. 

Newton’s suggested trial of a falling weight. 

It is naw about. eight or nine years since 
I concluded Newton’s “trial” with the in- 
strument named the ‘Geo-gyro-autograph, 
which did not show an equal easterly advance 
for the north fall of the weight, ‘as it did 
for the south fall of the weight, which wasi 
the result I was looking for. For about 
three years I was trying to make it function 
equally ! 

During the eight years interval my mind 
has many times reverted to the experiments, 
and at the present time I think it probable 
this inequality, as indicated, is what theory 
will demand of it. ` 

One thing I omitted to state in THE 
ENGLISH MECHANIC published account, viz., 
J did once get an equality of advance of the 


fall-weights by (what I may call) artificial 


means, which was by putting a lever into 
the hook of the gnide-wire and turning it in 
the direction of watch-hands a few revolu- 
tions, leaving it thus all one night, releasing 
it in the morning. This gave it a permanent. 
torsional right-hand set. On trial of the fall 
I got fairly equal advances from each fall. 

It was evident this treatment. of the guide- 
wire would not stand if tested on the 
Equator. | 

Each reversal of. the weight demanded was, 
to an-equal latitude. in the southern hemi- 
sphere, which, of course, was impracticable. 

e problem is one of latitude! 

May 51. 1921. G. R. Mather. 

The guide-wire is one of the most vital 
parts of the instrument. and it fills varione 
offices. It is the axis on which the fall- 
weight is eccentrically tethered, guiding the 
fall-weight in its descent, but at the same 
time allowing it to turn freely. either to the 
right or to the left. thus causing the weight 
to pursue a semi-spiral path of a right-hand 
form on the polar side of the axis. and of 
a semi-sniral path of a left-hand form on 
the equatorial side of the axis. 

This applies to the northern hemisphere. 
In the sonthern hemisnhere the semi-sniral 
paths would be reversed. On the polar-side 
of the axis the semi-sniral path of the fall- 
weight would be left-handed. and on the 


ro 


d, in minutes, is given by the equation 


lected. At great elevations, however, the 
barometric pressure becomes so much reduced 
that its variation must be taken account of, 
and this is done by diminishing d by, 1 per 
cent. for each 300 ft. of height above the sea. 


equatorial-side of the axis the semi-spiral 
path of the fall-weight would be right- 
handed. 

` The guide-wire is also the line that carries 
the 20-lb. lead plummet. | 


Results have justified my carrying out Cosmo. 
Newton’s suggested ‘‘ trial’’ on these lines, PIETER OS | 
because the means used have verified the ob- LUNAR ENIGMAS—JUPITER. 


ject pursued. 

(a) In convincing me my assumption was 
misconceived. 

a In proving that the untreated wire wgs 
indicating correctly. i 

(c) And stiil further in discovering tha: 
the reversible weight on the guiding axis 
becomes a latitude indicator. 

It is now evident; had I not failed, I 
could not have succeeded. 

G. R. Mather. 
Wellingborough, May 15. 


A SIMPLE METHOD OF CORRECTING 
THE SUN’S, DECLINATION FOR RE- 
FRACTION. i 7 
[193.]—In the “Field Manual of Engineer- 
ing Instruments,” by Prof. L. S. Smith, of 
the University of Wisconsin, is a method of 
making the above correction, which requires, 
in additionto a theodolite, nothing except a 
watch, dispensing entirely with the use of 
tables. In a letter to ‘‘ Engineering News,” 
dated 1900, May 31, Prof. Smith said that 
the method was devised by Prof. Comstock, 
of the same university, and the paper printed 
the following instructions taken from the 
manual :— 

Having focussed the eyepiece and object- 
glass of the theodolite so that a clear image of 
both the Sun’s disc and tthe cross-wires can ‘be 
seen on the screen held behind the eyepiece (a 

iece of white paper held by the hand will do 
or a screen), set the horizontal limb of the 
theodolite to read some integral ten minutes 
and point on the Sun by ‘the lower motion. 

The Earth’s diurnal motion will carry the 
‘Sun across the vertical wire of the instrument. 
Note the time ona watch to the nearest second 
when the Sun is tangent to the vertical wire. 
Keeping the lower motion clamped, unclamp 
the upper limb and turn the telescope in the 
direction of the Sun’s movement, i.e., toward 
the west, arfl set the vernier to read the next 
ten minutes. Note, again, the time when the 
Sun is tangent to the vertical wire. Then, if 
we call n the interval of time elapsed in 
seconds while the Sun (really the Earth) was 
passing through ten minutes of arc, and call 
A, the vertical angle in degrees, the refraction 


[194.]—Webb’s old warning to the studeni 
of lunar detail not to expect that ‘* what he 
sees so plainly will be equally intelligible” 
is well founded.. Its force has been brought 
home to the writer lately when viewing Tycho 
and Aristarchus, the latter formation having 
been observed whenever opportunity offered 
during many years under varying conditions 
of illumination. The floor of Tycho gleams 
with a peculiar bluish-white brilliance, per- 
haps more especially under a low sun, and 


Aristarchus shines with even greater bri- 
liance. The ‘appearance is that of newly 
fallen snow, although, apart from other com- 
siderations, it is incredible that a few only 
df not the highest lunar formations are snow 
or ice clad. No satistying explanation has 
been forthcoming. Aristarchus affords an- 
other unexplained, and probably unexplain- 
able, mystery in the radiating dusky bands 
on its inner Eastern slopes, streaks. that 
radiate at right angles to a curved band of 
precisely similar tint situated on the floor 
at the border of the rampart slope. These 
dusky slate-coloured bands show very well 
under high and low sun against the brilliant 
background, and are very cleanly definable. 
The angle of illumination has little or no 
effect on their appearance; they are merely 
surface coloration so far as can be observed. 
These mysterious streaks are like nothing else 
on the lunar surface. They are almost cer- 
tainly not shallow valleys, as, surmised by 
Elger, who refers to them. Curiously enongh, 
no mention of these unique streaks is made 
in the latest edition of “Webb.” Their true 
nature is seemingly beyond conjecture, but 
‘they are well worthy of notice, and they add 
greatly to the beauty of the brightest lunar 
crater. 

` Jupiter just now affords 
spectacle, the intricate detail and mainly dark 
red coloration of the belts forming a sight 
of which one does not easily tire. To fully 
appreciate the beautiful colour shades and 
contrasts, good seeing conditions and an 
apochromatic instrument are essential. 
A. A. C. Eliot Merhn. 
Ealing, May. 14. 


SATURN—JUPITER. . 
[195.]—I have been interested to read 
Denton Sherlock’s letters re Saturn. 


d=2,006/An. 

Experience in using this formula has shown 
that its maximum errors will not exceed 15” 
when the Sun is above 10° altitude, while its 
average error is less than half this amount. 
As the refraction correction, as ordinarily 
computed, is based upon average conditions 
of temperature and barometric pressure, sel- 
dom exactly realised in any given case, the 
“writer ° has not been surprised to find that 
results obtained by the use of the above for- 
mula are quite as good as those obtained from 
the more complicated and pretentious formulas 
and tables. | 

A still more accurate determination of the 
refraction can be made by the use of the 
equation, d=100N/n, where d and n stand 
for the same quantities as before, and N is 
obtained from the following table by entering 
it with the measured altitude of the Sun as an 
argument :— l | 


Mr. 
The 


new, is one that has not as yet compelled 
recognition. To his remarks concerning the 
small difference in elevation above thé mmg 
of the Sun and Earth; he might have added 
that the computed width of the dark belt, 
assuming it to be due to the bright rings 
only, seems to be exceeded by observatiop. 
I make the computed width to be about half 


dark ring seen is only 1-34th of the diametet 
of the planet. The real reason for the excess 
may not be due to a crape ring notwithstand- 
ing; it may possibly be due to the 
the shadow being supplemented by a dark 
surface ring. It is an interesting point, 


“J. H. J.’s” observation (letter 181) of 


" à ge K N fon in| Jupiter's Satellite JIT. on March 27 is 

o OES o or 1°. curjous, as the satellite was at e time mM 
a position in its orbit when it usually appears 

Ti 736 o Fao 2a le 14 | romd. It would be interesting to get the 

20 .. 62... 6 i 50 i8 .. 09 | observation confirmed. 

2 .. 47 .. 3 . 60 .. 7 .. 06 In the issue of June 24, 1921 (letter 278) 

80... 386 .. 2 «. 70 3 .. 0'4 |I reported the existence of a dark spot and 


an associated aren on the surface of Jupiter 
possessing an abnormal period of rotation, 
forty years having elapsed since any similar 
movement had been detected. ' 
Since March 31 I have had a similar feature 
under observation on the Jovian surface. The 
similarity in latitude and appearanée was 
such that at the first observation I reco 
those facts, quite expecting ‘the abnormal 
movement» that later observations proved it 


to possess. l 


The altitude of the Sun need only to be ob- 
served to the nearest half degree. The tabu- 
lated value of N corresponds to a temperature 
of 50° F., and a barometric pressure of 30 ins. 
They may be adapted to any other tempera- 
ture by diminishing d by 1 per cent. for each 
5° by which the temperature exceeds 50°, or 
By, increasing 1 per cent. for each 5° below 
This correction and the correction for varia- 
tions of the barometer can usually be neg- 


`~ 


a fine telescopic 


the Eastern inner slope of the rampart of | 


idea of an outer crape ring, whilst not quite 


a second of arc, as seen from the Earth, , 
One can hardly accept the idea that the | 


width of | 


May 19, 1922. 


to 
By May 2 it had retro- 
a difference’ of about 


On March 31 its longitude according 
Sys. I. was 172.99. 
graded to 209.5°, 


. 86° in seventy-eight rotations, the average 
= rotatibn period being over 45 seconds in excess 


a 
e. 


of the Sys. I. rate, and about a minute 
longer than is usual for its latitude. My 


- „observations show that the movement has 


not been uniform. but that for about ten days 


` the rotations were completed in 9 h. 51 m: 
-6 si, whilst since that time the period has 
~ lengthened to 9 h. 51 m. 18.4 s., this value. 
~ ‘being correct within small limits. 


Such a movement is quite abnormal, and 


> ‘that it should be displayed twice within ‘a 


year, after sach a long interval, is especially 


=- noteworthy, and may perhaps prove to have 


some significance. It seems desirable that a 


- close watch shall be kept for any future 


t 


simjlar apparitions. ; 


The spot was certainly not to be seen on 


| March 10, as. I then carefully reviewed the 
<: region where it would have been, without 


recording anything’ concerning it, and I @o 


= not think it possible that any reasonably 


+ careful observer ‘would miss so obvious an 
| object, as it might easily have been seen in 
Ja 3-in., although it has now become rather 


difficult, if not beyond the reach of such an 


> aperture now. 


- the objects named, for the date of 
> tion -— 


. ‘to describe them. 


I have derived the following positions for 
‘* opposi- 


April 4, Red Spot Hollow Long. 255.5°, 
Sys. II. Pre-end of South Tropical Dis- 


< turbance 335° Sys. TI. Fol. end of South 
~ ‘Tropical Disturbance 121° 


Svs. TI. 
es ee Frank Sargent. 
The University Observatory, Durham. 


VENUS AND MERCURY. 


[196.J—Apparently the figures which ac-| ` (198.}-As.Mr. Meadway’s letter: (168) em- 
, companied my last letter were too bad to| bodies the question: What is the true focus 
= reproduce, but since I have recovered the} at which a diatom should be viewed? 
-~ markings mentioned therein within the last | would like to offer my view upon the subject, 
few days; perhaps the editor will'allow me | for, in my opinion, there can be only 
«| answer-to that question, which is, that the 
May 7,.11.30 a.m.—Markings on Venus] correct focus is that which shows the real 
. clearer than I had ever seen before. 


of disc bright, gradually darkening towards 


edges. On terminator, two large oval light | structure of a diatom, and how can it be 1c- 
markings, sharply outlined with dark, caus- ļ| cognised as real structure? This I will ev- 
. Mg apparent projections of the terminator | deavour to point out, for the fallacious view 
. each side of centre. The N. marking a little | that the dots are holes through the shell 
At N. pole a bright white, |'seems to be such a prevalent one that I should 
l ee ; Two less sharp like some of those who hold this view and 
markings projecting in from the W. limb, | have sufficient magnifying power at their com- 
These | mand to convince themselves that it is 


‘the larger. 
sharply outlined marking. 


and a hazy white marking at S. pole. 
markings afe similar to those’seen on May 4 
and May 8 at 11.30 a.m. 

May 9, 7.50 p.m.—As before, centre of disc 
bright, shading off towards the edges. Two 
oval markings on W. limb, sharply outlined, 
the S. one the larger, and perhaps a projec- 


= -tion from the N. end of S., one towards N. 


pole. (Barely within the resolving power of 
my telescope). A single large sharply out- 
lined marking on the terminator, reaching 
N. and S. about two-thirds the diameter of 
disc. A very fine bright. white marking pro- 
jecting from near S. end of terminator to- 
wards centre of disc. Bright marking round 


: N. pole, apparently double at E. side, and 


light haze round S. pole. Similar markings 
were, seen on May 7 and 8, but those of May 
7, 7.15 p.m., are decidedly to the E. of May 
9, 7.30-8.0. . 

The marking on Mercury was again seen on 
May 7, about 7 p.m. It is a dark shade in 
direction ‘N.W.-S.E., with a smaller one cross- 
ing it at-right angles near the N. end. 

Oxford. J. H. J. 


NOTES ON THE LYRID METEORS. 


' 
í 


Centre | structure of the diatom. 


| the external membrane is always present. One 
(197.—This vear the shower was in evi-| view of the edges of the membranes stretching 
dence from Apri] 17-24. Messrs. A. King,. W. f across these minute cells in this or any 
Housman, J. P. M. Prentice. and Miss A.f other | 
Grace Cook saw a few. Lyrids on April 17, | one that they are not holes. 
19, 20, 22.. 24; while only the Suffolk ob-| been looking at some broken specimens of 
servers, Messrs. E. H. Collinson and J. P. M. ['N. maculata mounted for me long ago by Mr 
Prentice, and Miss Cook. observed the maxi- | Frith. and the closing membranes are un- 
mum on the 21st. Very few Lyrids, and none | mistakably evident: but in such diatoms as 
very bright, were seen before or after maxi- f| Coscinodiscus. Triceratum, etc., where the 
mum. Mr. Collinson. at Ipswich, had it fine | cells are larger. the two.membranes (outer and 
on the 21st, except for some passing clouds. |.inner) closing the cells are very much more 
He exposed two plates, hoping to photograph ! easily seen. 
some of the brighter meteors, but did not | 
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succeed. - He recorded 9 Lyrids between 
8 h. 40 m.—12 h. 15 m. .At Stowmarket the 
weather was very similar. Mr. Prentice 
watched from 9 h.—14 h. and recorded 17 
Lyrids; Miss Cook observed -29 Lyrids, 22 
recorded, 7 counted. 

Four bright Lyrids were doubly observed 
by Prentice and Cook; one was also seen 
by Collinson, Prentice, and Cook. The fol- 
lowing is a list of bright Lyrids seen on 
April 21 :— 


qu - Magnitudes. Observers, 
- M: 
9 0 l  .. Cook 
0°3 : U  .. Cook 
10 8 ss U Cook , 
10 19 bs 2 Prentice and Cook 
10 47 : l .. Collinson 
0 51 .. 2X 26 .. Prentice and Cook 
10 54 , pi Prentice 
1l 8 ; 1 Cook 
11 12 .2 x ? Collinson, Cook, 
= and Prentice 
12 15 U . Prentice 
12 21 4% .. Prentice and Cook 
13 20 és 24  ... Prentice 
13 50 sf -1l .. Prentice 


. I should be delighted to hear from anyone 
who recorded any Lyrids, particularly if they 
should be accordances with those we saw. 
Several of these left’ brilliant after-streaks, 
the one at 11 h. 12 m. lasting 20 seconds. The 
majority of the other Lyrids not listed were 
3-4 magnitudes, with .short paths and_ no 
‘ streaks. A. Grace Cook. 
The Grove, Stowmarket. 


MICROSCOPICAL: NAVICULA 
MACULATA. 


I 


one 


This begets the question : What is the real 


erroneous. In the first place, it seems to me 
that if the dots were holes, the light would 
always show through them, and they would 
never appear black at one focus and white at 
another ;/that would’ be an impossibility, in 
my opinion. But proof that they are not 
holes can easily be found. Let anyone procure 
from Mr. Frith, or any other good mounter, 
a slide of Navicula maculata with some broken 
specimens upon it; perfect specimens are use- 
less for this purpose. Then, with a good oil- 
immersion lens of $.A.1.3 or higher aperture, 
at a magnification of about 2,000 diameters, 
examine a broken shell where the fracture 
crosses some of the dots, very carefully focus, 
and ‘the broken edge of a membrane extending 
across each dot. will clearly, come into view 
when the correct focus is reached, demonstrat- 
ing at once that the dots are not holes through 
the shell, but that each dot is closed by a 
very thin membrane. The so-called dots upon 
diatoms, as I have for long contended, are in 
realitv cavities or celJs in the shell usually 
closed both internally and externally in most, 
and. perhaps, in all diatoms, but certainly 


diatom ought to convince any- 


I have just 


Now. as to the correct. focus, 
this will have been obtained when the ex- 


Mim 


ternal structure of these cells is clearly evi- 
dent. I find that N. maculata (like N. lyra) 
varies in different individuals in the shape 
and size of the cells. In some specimens they 
are round, and in others square. But where 
they are really square and not exactly in 
focus, they will appear round. But" whatever 
their true shape, when the closing membrane 


is correctly in focus, structure in the shape ' 


of exceedingly minute pallid dots will be seen 


upon it, if the lens is a good one. I am using * 


a Reichert achromatic 1-12th (really a 1-15th) 
of N.A. 1.3, with which they are distinctly 
evident but extremely minute. When this 
minute structure is evident, then I consider 
I have got the correct focus. Probably these 
minate dots exist upon the cell-walls of most, 
if not all, diatdms, but in the majority of 
cases are too minute to be seen. An excellent 
diatom to examine for this purpose is Epi- 
themia turgida. There is a beautiful photo- 
graph of this in the late Dr. Spitta’s book, 
exhibiting it at the white-dot focus. Yet that 
photograph: gives only an out-of-focus view 
of the diatom and is entirely wrong as to its 
structure. For the cells (dots) are not round, 
but square, when correctly in focus, and tha 
closing membrane is seen to be marked with a 
minute pallid dot in each corner. The figures 
of Epithemias in Schmidt's ‘‘ Atlas,” I think, 
for I write this from memory, show. this 
minute structure very well. In Arachnoidiscus 


‘Ehrenbergii, both the outer and inner mem- 


brane closing the cells can be seen to bė 
distinctly dotted with a good objective, but 
this is a difficult test-object. I have, how- 
ever, seen the dots very distinctly with the 


| Watson Apochromatic 1-12th, and less dis- 


tinctly with the above-mentioned lens. Š 


-l o 


MICROSCOPICAL RACKWORK. 


(199.J—Dust is the great enemy of micro- 


scopists. Notice how very soon a stand gets 
dusty if left standing about for a few hours 
uncovered. Some of this dust, which is 
mainly silica, must get deposited on the leaves 


‘of the rack, thus increasing its ‘‘ wear and 
tear.” 


Never anoint the rack-leaves with 
vaseline, for it is soon formed into a siliceous 
paste, which will quickly prove a detriment 
to sweetness of motion. Periodically they 
should be brushed and the separate leaves 
occasionally cleaned with a pipe-cleaner 
dipped in xylol and afterwards wiped with 
the dry end. In very old microscopes a back- 
lash” is ' nearly always apparent. This can 
be to a certain extent alleviated by removing 
the rack and placing a narrow strip of paper 


beneath it, but in time this paper may . 


crumple and must be removed and another 
piece substituted. 
denser will not slide in and out of its place 
easily, clean with xylol and rub with 
a piece of soft paper. Nothing is so dis- 
turbing to one’s pleasure as defective neces- 
sary movements. Never tamper with screws. 
Some time ago one of my stands would not 
keep in focus. I sent it to the maker. and in 
a few days it was returned perfectly cured, 
and has never given me any more trouble. 


J. B.G. 


MR. E. M. NELSON “AT HOME.” 
|200.]—For many years, in common, I 
should think, with most microscopists, I have 


had an intense desire to meet per- 
sonally your frequent and always so wel- 
come contributor Mr. Nelson. Your 


readers may imagine how great a delight 
it was to me to receive from him a most cor- 
dial suggestion that I, being in the near neigh- 
bourhood of his house, should pay him a visit. 
There was no hesitation about accepting that 
invitation, and the kindness which prompted 
it was exceeded only—were that possible—by 
the kindness of his own and Mrs. Nelson’s 
welcome to me—the bonds between us 
being (1) our devotion, each in his own special 
way, to microscope manipulation, and the re- 
velations thereby made possible: (2) that 
we had come to learn of each other’s existence 
through the pages of ‘‘Ours,’’ and perhaps 
(3) that we both worked with a P. and I: 
No. 1 stand. 

I am told, -not infrequently, that my own 
little, micro. sanctum) is good, and, in its way, 


If a drgwtube or a con- | 


” 
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resting. At a fishery exhibition he bought a 
tin of Japanese oysters, and from one of the 
oysters the first-known human view of that]: 


species had been obtained—the specimen I saw - 

being one of them. is tuned to the right wave-length the vin 

Down to this point a paraffin lamp with|tions are passed from the coil to the fin 

$-in. wick and small edge flame had been used | valve, where they are strengthened orin 
creased in power. From the first valve they 


and proved ample. ) 
s communication is already lengthy, so] are passed to the second valve, where they my 
I will only record that the rest of our time | be strengthened again, and at the same tim 
together available was spent in my learning {they are “‘rectified,’’ as it is called, so'as t 
from him his manipulations of the Leitz] be of audio ahi eae fe The incoming vibe 
binocular, the exquisite d.g., and stereo effect | tions are much too fast to be heard by t 
obtained from his Greenhough Bi., and the{human ear. Having been “‘ rectified” thr 
are passed to the third valve, which is know 


pure d.g effect obtainable easily from the 
as the “low-frequency valve,’’ where thy 


h.p.d.g. condenser of his own computation. f 
Tho Tie came with an inspection of some of | are further strengthened, so as to give god 
Lomax’s remarkable fossil] coal plant sections, | loud signals in the telephones attached to te 
and the facts learned from them. output end of the third valve. 

And so passed a day which will ever be} A modern set should have what is knom 
memorable to me. It is not too much to say jas a ‘‘ reaction coupling,” which takes am 
that Mr. N.’s practical and theoretical micro. Jof the output of the second valve to “boos 
knowledge is probably unequalied. Of his ļ|up” the incoming signals, thereby strengthe- 
willingness and capacity to impart it readers |ing them. This arrangement is necessary i 
take continuous waves and telephony. 


of ‘“‘ Ours °’ know from years of actual experi- 
ence, but he bears the burden of his know- Signals can be taken with one. valve onl, 
ledge lightly, and withal he has a wide know- | from near-by or powerful distant stations. 
ledge of matters literary and ecclesiastical. | hut three ‘valves. are best for all-round 
All find their most perfect setting in his beau- | work. - 

One of the most important factors in the 


tiful and, I should think, almost unique early 
design of a set is the method employed to 


sixteenth century home. 
couple the first two valves. Some arrange 


it is; but a moment’s vision of Mr. Nelson’s 
sanctum quickly laid very low whatever con- 
ceit I may have had in regard to my own. 
A large rectangular room, with practically 
all the available wall space lined with 
cases containing, I should fancy, most 
of the microscopical literature existing, 
several micro. stands, over a hundred 
of the very best objectives procurable, 
with numbers of condensers, ‘bull’s-eye and 
substage, oculars, etc., etc. The least allusion 
to any accessory, it was forthwith there, 
` and any desired information at once accorded 
in fullest measure. 

Fixed up ready at once to begin upon was 
our old friend a Podura scale, inimitably 
shown, under a Powell and Lealand No. 1 
ctand, which had been in Mr. N.’s constant 
use, generally some three or four hours daily, 
since 1876, the, year in which he bought it, as 
he put it, out of his own earnings, and not as 
the result of “any unearned increment.” 
After all those years of wear it is still a per- 
fect stand, and a pleasure it is to feel the 
“silky” smoothness of its working move- 
ments. <A better, clearer, or more perfect 

resentment of that still most useful test I 

ave never seen. It was obtained by,means 
of an old dry P. and L. $-in. and one of their 
dry apo. condensers—parafin lamp—+4-in. 
wick, with flame edge. It was delightful to 
see ‘‘each particular hair’’ standing out 
clear, sharp, and distinct. from its forest of 
neighbours on all sides. 

e next slide examined had a somewhat 
interesting history. Mr. Mainland, a mem- 
ber of the Q.M.C., discovered that Sozodonr 
(tooth powder of commerce) was ‘pure 
diatom. Afterwards Dr. Wallace, a well- 
known Australian microscopist, who in- 
vented or introduced many mounting media, 
and among them quinidine, gave the late Mr. 
Curtis a demonstration of how to mount in 
quinidine. ‘Mr. N. happened to call at No. 
244, Higa Holborn, just after the doctor had 
gone. ‘Mr. Curtis said to Mr. N.: “I will 
show you how the doctor mounts in quini- 
dine.” He took a slide. cover-glass, and 
the quinidine, dropped a little of the fluid on 
to the slide, a pinch of Sozodont into the fluid, 
and © cover-glass over the fluid. The slide, 
after being held over a Bunsen burner, was at 
once placed on a cold slab—the whole process 
was then complete, occupying not more than 
a minute. The great interest of the slide was 
that, after so many years, it was still good-— 
only a small bit having gone bad at the edge 
of the cover: Mr. N. considers that it is 
probably the only ancient quinidine slide in 
existence—he has had many of them, but all 
others had gone bad years ago. 

The slide I looked at consisted mainly of | 
N. rhomboides. It engrossed us for a con- 
siderable time, for under Mr. N.’s manipula- 
tion that diatom was made to reveal points 
of structure which I had never before seen. 
The central terminals of the raphe do not 
actually meet, but each terminal has a. sickle- 
shaped hook, the two hooks turned away from 
each other. Even, perhaps, less frequently 
seen is the curious edging of the girdle of the 
same diatom—in form exactly similar to a 
ladder—the sides of which were closely 
dotted, and so. if I remember rightly, were 
the cross staves. 

Perhaps the most beautiful of all the diatom 
structures I saw that day was the secondary 
(within the primary) structure of Aulacodis- 
cus Sturtii. This was very marvellous to me. 
accustomed, as I have hitherto been, to be 
content with the view of the Aulacodisci as re- 
vealed by a 1-6-in. stopped down to allow of 
d.g. illumination by a dry condenser. By 
means of his Zeiss immersion 3 mm. apo. and 
a Watson holos oi] imm. condenser, Mr. N. 
revealed to me a most exquisite svstem of 
dottings over the whole of that valve, creat- 
ing the anpearance of n. delicate diavhanous 
veiling. It was with difficulty that I at last 
tore invself away from this eight, to me as 
extraordinary and as unexpected as it was 
charming. Mr. N. tells me that others of the 
Aulacodiscus family appear similarly veiled. 
The condenser immersion fluid was Lvle’s 
Polien syrup, obtained from the household 
store. 


Country Solicitor. 


HOME WIRELESS SETS. 


[201.]—Several readers of the “E.M.” 
have, in reply to my letter, p. 174, of May 5, 
kindly written me at great length, giving de- 
tails, sketches, etc., of the installation of a 
home wireless set. It is, indeed, good of them 
to take so much trouble on my behalf, and I 
desire to express my thanks. It may, how- 
ever, seem ungrateful if I state that I should 
have been even more pleased if these instruc- 
tions had been sent for publication in ‘‘ Ours,” 
where they would have proved of benefit to 
many. I hope that those who have so kindly 
helped, me will, with the editor’s permission, 
send up this information for publication, and 
thus make the ‘‘E.M.’’ the paper for all home 
‘wireless matters. David J. Smith. 


[202.]—In reply to Mr. D. J. Smith’s letter, 
we write to say that we will do what we can 
to assist him and others in taking up W/T. 

In 1911 a wireless club was founded in this 
town, and it was through the “E. M.,” in 
1912, that the notion became popularised, and 
there are now quite a number of societies. heard, where I have my set, forty yards fron 

Liverpool was number 2, having started in| the ’phones, without loud speaker, and Pars 
February, 1913, and the London society dated | music, sent each afternoon, All over the 
from July, 1913. | house. 

At Derby a wireless concert on Sundays,| If Col. Smith cares to write to me I shal 
from 9 to 10 p.m., has been a Special feature| be pleased to tell him more than the editor 
for more than a year now, and amateur radio- | would find space for in a reply such as this 
telephony is doubtless the cause of the im- | letter. f | 
mense amount of interest now being taken in| In the early days of wireless, before 1914, 
the subject by the public. I learned nearly all I knew from letters 1 

According to a recent article in the|‘Ours,’’ and I hope the subject will agam 
“Times ” by a well-known M.P., who is also | interest readers. Nomad. : 
a wireless expert, it is indicated that wireless] The Outlook, Carew Road, Eastbourne. | 
leader hs ee and so on, by f | 
amateurs, 1s to be stopped. 

This will, in our Aa be a very greai CLOCKS. Eaa 
mistake, as it is from transmitting problems | [204.]—Is there no rule, or practice, air 
that one learns to study W/T properly. | portioning the driving weights and pe wD 
Anyone can wangle a receiving outfit. weights of seconds pendulum clocks? Th 

: Derby Wireless Club. | diversity met with in this respect is bewilde- 


3 ing in the extreme. With the so-called 
[203.]—In renly to Col. D. J. Smith. I sug- 


“grandfather” clocks ordinarily met with 
gest a three-valve set, because with this he 


: of tlie non-regulator type, and having reco: 
will be able to obtain signals and telephony | escapements, the driving weight usually er 
of good strength, and be able to hear the 


ceeds that of the pendulum bob; but wit 

Dutch concert on Sunday afternoons. “regulators” having compensated pend? 

The set should be arranged to take waves | lums it is invariably the other way about. 
as short as 300 metres, and, for a start, go 


Take the case of Mr. E. M. Nelsoa’s 
up to about 5.000 m. This range of wave- | jewelled regulator. There, if I remember 
Jengths will cover the new “ broadcasting ”’ 


: : rightly, the driving weight is 5 lb. and th 
stations, which, I understand, will be 440 m., 


pendulum 15 lb. But’ I have recently me 
and at the other end will take the German | with an extreme case of the kind where the 
telephony, which: is sent on about 4,000 m.|drive weighed but 14 lb., whilst the pen- 
All the telephony, music, ete., which I know 


: E dulum bob, of cast iron on a lance-wood 
of is sent at present within these limits; also | rod, weighed no less than 42 lb. The train 
good time signals from Paris and Nauen. 


A , l was a light one of the Vienna regulator type. 
Tuning coils can be added later. if desired, But what advantage was gained by the use 
= as to reach up to Bordeaux, which is about | of such an unwieldy pendulum—unless to ʻi 
: _ [25.000 m. hibit what a slight impulse second 
I should mention. perhaps. that the dis Simply explai i i inai 8 | sind oa : 

x : _ dıs- v explained, the incoming wav t ain 4 | ? 
covery of A. Sturtii by Mr. Sturt was inte | up electrical vibrations in the aerial, ahi the GOO ica as T. E 


S `~ 


would give Col. Smith a good useful seb:- 
Tuning to be with “honeycomb” oi 
mounted on a small panel, with provision fo 
a reaction coil. These to be used witha 
variable , condenser about 0.0011- mid. 
capacity. ' Three-valve set in one unit, th 
coupling between the first and second valves 
to be either changeable transformers, or what 
is known as “ reaction-capacity ° coupling. 
The set to be fitted with a transformer, » 
that low-resistance telephones can be 
A suitable accumulator for the valve file 
ments would be either 4 or 6 volts, 40 to 6 
amp. hours. Siemens H.T. battery, 45 volts 
The valves should be what are known 3s 
“R” type. Suitable ones are E.8.4 or 
“ Ora.” Eng 

With five valves the Dutch concert can b 


! 
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SPEEDS OF ROWING AND SWIMMING. 


(205.J—If we start with the axiom that 
doubling the speed means four times the 
power, we might -find some more efficient 
methods in increasing the speeds of rowing 
and swimming as practised at the present 
time. 

Say, rowing in an eight-oared race, all the 
rowers pull in unison, and during the stroke 
the baat is, propelled at a considerable greater 
average speed and slows down considerably 
on the return of the oars for the next stroke. 
Now this extra speed must have cost a lot of 
extra power. I think if we could get a con- 
tinuous pull on the water the average speed 


\ would be gfreater, the foot Ibs. being equal. 


If half the rowers, say, two e side, dipped 
their oars together, and on coe stroke 
the other four dipped theirs, there would be 
a continuous pull on the water and an average 
speed maintained. I remember some years 
ago at Henley the Americans outclassed our 
rowers as they adopted a.short, quick stroke, 
the boat not having so much time to slow 
down, which more nearly approximated the 


= continuous pull. 


In swimming, if the swimmer was to shoot 


out each arm alternately (say above water to 


save resistance) he would be doing continuous 
work-on the water, and maintain a better 
average speed than the swimmer who shot 
out ‘both hands at once. 
Canoeing is essentially a continuous stroke. 
W. J. Blaxton, Mechanical Engineer. 
4, Pulteney, Weymouth. 
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' ELECTRICITY DIRECT FROM HEAT. 


l (206.]—It was never “ assumed,” as stated 
in letter 190, that in Armstrong’s hydro- 
electric machine the electricity was generated 


“ Experimental Researches in Electricity,” 
II., p. 106 to 126. Faraday pointed out that 
it was possible to get either positive or nega- 
tive electricity from the apparatus, depend- 
ing on the material and arrangement of the 
thbes and collectors, “so that the excitation 
of electricity is clearly independent of~ the 
»... change of state.” From a present-da 

point of view, it appears improbable that the 
change of condition of molecules could cause 
the detachment of electrons'from atoms that 
we call electrification, and that is readily 
effected by friction between two different sub- 
stances. K. Q. 
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REPLIES TO QUERIES. | 


ep 
[117.}—SQUARE ON THE HY.POTENUSE. 
—The diagram herewith shows identical right- 
angled triangles at the positions marked 1 and. 
2, considered, transferable to positions 3 and 4 
to produce the square on the hypotenuse 
shown inclined. The area with shaded border 
is composed of the square against the verti- 


l 


cal of the right-angled triangle (3) plus the 
square on the base (1). To demonstrate visu- 
ally that the square on the hypotenuse equals 
the sum of the two smaller squares, theshaded 
area is considered to be dissected by removing 
triangles 1 and 2, these being then transferred 
to positions 3 and 4. In these new positions 
the two identical triangles will exactly make 
up the difference between the square on the 
Sy potoan and the remnant that was left 
atter dissection of the shaded area. 
i A. C. Garwood. 


(181. SPECULUM POLISHING.—I thank 


the various correspondents, and should be very 


glad to have a description of a small speculum- 


‘In a Grove’s cell the nitric acid is a 


by friction; this was experimentally proved, |, 
particularly by Fardday, as set out in his | 


\ 


May 19, 1922. _ O ENGLIŠH MECHANIC AND WORLD OF SCIENCE: No. 2982. | | | 
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seen are too big and complicated for me, as I 
have no proper workshop and only some hand 


tools. I have cured the ‘ turned edge ” of my 


mirror. Alan B. Radford. | 


(207.J—TEN-FIGURE LOGARITHMS.— 
All interested in tables will be grateful to 
L. J. Comrie for his valuable list of tables. 

ould he further oblige by giving .the title 
and publisher of the 10-in canon to fifteen 
places of natural trig. functions? His advice 
to -“ look before leaping’’ is very necessary 
when the word figure is used, to denote 
decimal places. The number of figures is the 
thing that matters. Bauschinger and Peter’s 
table is six figures, from 100,000 to 200,000, and 
in this respect is a copy of Sang’s beautiful 
table, while the trig. canon is similar to 
Shortrede’s, viz., to lin. (This, I was told, was 
written by Sang, but no acknowledgment 


appears in the bo l 
: Edward M. Nelson. 


[210.] — PRIMARY BATTERIES. — The 
difference in proportions in Grove’s and Le- 
clanché cells depends mainly on the different 
physical states of the depolarising materias 

gny 
efficient depolariser, and, being liquid, all- of it 
readily comes in contact with the acting sur- 
face of a relatively small sheet of platinum. 
This cell was employed to give a large current 
(e.g.,. ten amperes). for an hour or two, after 
which if was cleaned out, so that the electrodes 
had to be as large and as near together as the 
pot permitted. Platinum being expensive, a 
sheet of it was put in the middle and both ‘of 
its surfaces used, while the zine surrounded it. 
In a Leclanché cell, the depolariser being 
solid, only its surface is effective, so that 
this surface has. to be made as great as pos- 
sible. An ordinary Leclanché cell is used to 


give a small current for a few seconds at any 


time during a number of years. The zinc is 


always in the solution, and its surface is made 


as small as possible to reduce local action: 


[213.}-LIGHTSHIP.—In one ship that. I 
am - familiar with the clockwork is in the 
deckhouse. A rod runs up the mast with a 
cog-wheel at top. When the lantern is 


hoisted up this wheel engages with one inside 


it. I expect you know a great many light 
vessels keep the lantern up always. as it 
keeps the ship steady in strong winds; also 
the newor ships have no mast—the light is 
in a lighthouse built from the ship’s deok. 
Any signalling being done is from the 
mizzen-mast. Bulimba. 


[234.J—COATING LEAD PIPES.—It would 
appear that some form of insoluble lead sul- 
phide is, formed on the surface of the metal, 
although the reaction which occurs is not very 
clear. Lead is unacted on by pure water in 
the absence of air, but the trouble is that the 


solvent power of water is considerably modified į 


by the presence of dissolved salts. Ammonium 
salts and carbon dioxide in solution in the water 
are liable to increase its solvent action, and all 
lead salts are poisonous. Water containing car- 
bonates and sulphates in solution forms a pro- 
tective coating on the surface of the metal. 
If you think the water has any appreciable 
action on the pipes, you might consider it 
worth while to follow the procedure of those 
municipal authorities who are compelled to use 
water sufficiently pure to attack lead. The 
method is to filter the water through limestone 
or chalk, when it takes up sufficient carbonates 
to form a film on the interior of the lead pipes 
which protects the metal from further action— 
but, of course, only so long as “ carbonated ” 
water continues to flow through. Oleum. 


1237.. —NEUTRALISING PBHTROLEUM.— 
You cannot do this. hence the reason for using 
petroleum hydrocarbons. Your best plan is to 
purify ‘industrial methylated spirit,’ which 
does not contain the (approx. 4 per cent.) 
mineral naphtha, by one of the several methods 
—e.g., distillation with caustic potash and a 
saponifiable fat. In nine cases out of ten where 
the text book insists on absolute alcohol (at 26s. 
per tb.) the purified industrial spirit is, for all 
practical purposes, as good. I am not sure, 
however, that the industrial spirit can 
bought retail, but even the ordinary mineralised 
spirit is greatly improved by suitable distilla- 
tion. Oleum. 


[238.1 — CASTING WHITE METAL 
BUSHES IN CAST-IRON BEARINGS.—If 
possible, tin the iron seating, then have a 
tapered wood former to act as a core, cover 
each side of the bearing with a piece of board 
firmiy clamped on so that the metal will not 
run out, and then pour. When cold, knock 
out the wood core, and bore the hole to size 
needed in the most convenient way. This part 


polishing machine. All the accounts I bunt of the job is easy enough,- but in the ordinary 


loaded 
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way the white metal will contract away from. 
the iron somewhat, and this will cause it to 
chatter, and to obviate this your metal must 
carry enough ‘bismuth to prevent it contracting 
while cooling, the addition of the bismuth being: 
made by the makers of the anti-friction alloy, 
if possible, some 2 per cent. to 6 per cent. 
having to be added, according to the content 
of the alloy. Or you could run in an expand- 
ing alloy behind the white metal after this 19 
set to take up shrinkage, a very good one 
being composed of 8 lb. bismuth, 8 lb.. lead, 
and 3 lb. tin, the hardness when cold being 
about that of hard lead. Personally, however, 
I prefer bushes and seatings to be turned up 
true at first, and then have 
moderately, having the bush, say, .002_ in.’ 
larger than the seating, in anything from 5 in. 
to 6 in. diameter. Carefully driven, neither- 
bush nor seating-is injured, and the bush is not 
likely to get loose, whether it be brass, bronze, 


‘or white metal; while, of course, the question 


of contraction does not arise. - 
Walter J. May. 


[238.]—CASTING WHITE METAL BUSH- | 


INGS IN CAST-IRON BBEARING.—Quiie 
possible, and frequently done. As the cast-iron: 
housing wi well ribbed, there is no 
trouble likely from lack of adhesion. Warm 
the housing until it is nearly as warm as the 
metal when poured, and the two will contract 
together, and give no opportunity for cracks 
arising in the white metal due to chill action. 
David J. Smith. 


[239.._WIRELESS SPARK COLL.—Range 
depends on sensitivity of detector. With aerjal’ 
it may transmit 5 miles to a crystal detector; 


to a coherer, 20 yards or more. _ 
Derby Wireless Club. 


f240.|—-CRACKED JUG.—I ‘have had thie 
same thing happen, and have got over the diffi- 
culty by the use of Marshall’s ‘‘ Giant” 
cement, applied to the flaked part in the way 
the makers direct. Of course, this will not: 
stand against hot liquid for any time. Valu- 
able china, when cracked, should always be- 
carefully riyeted, as cfacks are liable to extend 
with changes of temperature. | 

Walter J. May. 


(e41.J—-FORCE FROM TANK.—“ Mem- 
rix’s ” suggestion is ingenious, but on a par 
with perpetual motion ideas. The public value- 
would unfortunately be nil, because you would 
have to use energy to pump fresh liquid in 
against the 2-ton pressure™on the plunger 
(unless one could induce Mary Jane to hold up 
the weight while the water flowed in!), and 
this experided energy would be about equal to 
the subsequent available energy. Possibly, 1f 
one could fit a pipe in the bed of a deep lake- 
and lead it several hundred feet down into a 
cavern containing this wonderful tank, the- 
plunger would shoot up immediately the inflow 
cock was opened. As with perpetual motion 


schemes, your system would simply a io . 


a balance. ' leum. 


(241.]—FORCE FROM TANK.—The thing 
you describe is in common use In engineering 
works and elsewhere, and is called a hydraulic 
accumulator. It is no more ‘free from the 
consumption of fuel and cost” than any other 
machine. When water is run off to do work 
tle load descends proportionately, and to raise 
it again at least the same amount of work has 
to be done on it, usually by pumping water in 
under the load. K. Q. 


[241.]—FORCE FROM TANK.—“ Memrix ” 
does not explain how hè is going to keep his. 
tank filled. If he manages to do so and to 
maintain: the weight, he will certainly get a 
good force at the tap at the bottom, but unless 
his supplying tap delivers water at the same 
or a greater pressure it will not be able to 
force its way into the tank. If he wishes to 
drive a water motor he would do better to 
utilise the power with which he would drive: 
the water into the tank without any expensive. 
tanks at all. H. J. 


(241.]—FORCE FROM TANK.—Such a 
device would merely ibe a variety of the well- 
known and commonly used hydraulic accumu- 
lator. So far from you getting .power out of 


bel it without the expenditure of fuel. etc., you 


would actually get less power out than would 
be required to pump the water in. Otherwise 
the device would very certainly be of public- 
value, for it would embody perpetual motion 
or obtaining power without any expenditure. 
A tank 6 ft. high full of water would exert a 
pressure at the (base of roughly 3 lb, per 
square inch. If a piston was fitted in it and 
with 2 tons, the pressure at which 
water would issue from a hole in the bottom 
would only be about 5 lb. per square inch on 
a 4 ft. diameter tanky or sufficier.t to raise the- 
water, to about(10(¢ft. high, or only 4 ft. above 


the bush forced in — 


4 


i 


è 


210 


l ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 2982. 
ee eee eee 


the top of tank—an almost useless pressure.} ‘[247..}—MOTOR QUERIES.—How can I 


The pressure on the town main water supply 
js usually 40 to 60 lb., so, you see, you would 
be better advised to use this if available. In 
hydraulic accumulators the ‘tank ” or cylinder 
is only a few inches diameter, and the load on 
the piston, anything up to several hundred 


tons, giving a working pressure of several tons 


per square inch. No advantdge in power is 
obtained by its use, as it still requires more 
power put in than it gives out; but it steadies 
the delivery of the pumps, and furnishes a 
reservoir, of water which can be rapidly 
utilised if desired. David J. Smith. 


([241.}—-FORCE FROM TANK.—You do not 
“mention the size of your discharge tube from 
the bottom of tank. I presume that you would 
use, say, 2-In. diameter tube. In that case, if 
you took about a 5 or 6 ft. length of the 
same tube. fixed it upright, with a cock on 
the lower end and the tube filled with water. 
you would have just the same amount of 
power as from your 4.0 in. x 6.0¢in. tank and 
its 2ton piston. Nasty shock that—what? 
Tho area of 4.0 in. dia. tank = approx. 
1,180 sq. in. The dead weight of 4.480 Ib- press. 
ing on the surface of the 250 gallons of liquid 
would only roduce a pressure per square inch 
hardly reaching 24 lb., and the total effect 
would ‘be that at the end of your discharge 
‘tuBe that 2-ton piston of yours would have 
only the power cf 7 or 8 lb. This, of course, 
is neglecting the head ‘of liquid, also the fric. 
tion of piston. ‘By the same rule, tif you 
reverse your apparatus. 7 or 8 lb. weight at 
the top would produce 4,480 at the bottom: but 
that is a very different proposition. You could 
not handle that in the manner you dream of. 


| Arthur Butler. 
“Ganha,” Beechcroft Road, Bushey, Herts. 
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QUERIES. 
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(242..—BUTTONHOLE MACHINE.—Could 
anyone give me ‘instructions on the repairing 
of Reece buttonhole machines?—N. Rushton, 
276, Liverpool St., Salford. 


[243.]—STAR OR PLANET ?—While ob- 
serving the Moon on Monday night, May 8, 
about 8 o’clock, I observed (with a marine 
telescope) a minute bright speck just below 
the Moon. I would be obliged if any reader 
of “Ours” could inform me of the ,name of 
‘this star or plant.—Amateur. 


[244.] -TELESCOPE.—I am thinking of 
making a reflecting telescope, and would be 
glad if some reader would let me know the 
best kind to make—Newtonian or! Gregorian— 
and why. Have followed, with interest the 
replies for polishing mirrors. but cannot 
gather how a parabolic curve js worked up so 
that mirror may ‘be perfectly aplanatic. 
What is the proper method to test mirror 
for error? How is the pitch tool formed 
-to the proper radius for grinding mirror in 
the event of the mirror not being the proper 
- curvature. or if it is required to alter the 
radius? I have been reading S. Lawrance’s 
work on optics, but it does not deal much 
with telescopes or with workshop practice, 
Perhaps some reader could recommend a 
reasonably-pricegd work embracing the theo- 
retical construction of telescopes. also prac- 
-tical instructions for making up, forming 
and polishing mirrors.—Reader. ' 


[245.]—CLOCK.—Will some reader 
give his experience in the use of oil dag as 
a lubricant for regulator clocks, etc., and also 
give ie Teo why at regular intervals there 
15 a squeaking noise in the escapement of m 
„dead-beat regulator? Pallets are of hardened 
‘steel and well oiled with good’ oil.—Friction, 


'246.]—-MOON’S TRUE POSITION WHEN 
ON THE HORIZON.—To Commander Ainslie 
—On page 92, 15th edition, Lecky and 
Wrinkler, is the following statement :—“ Now 
it might be supposed that what has just been 
said about the Sun and the horizon also holds 
good for the Moon. A little knowledge is dan- 
gerous. - So when the Moon’s lower 
limb appears to be touching the horizon it is 
really 23’ above it.” For the life of me I 
cannot see it, and should say it is below the 
horizon. It will save space if I say the differ- 
ence between visible, rational, and sensible 
horizon is understood: also the difference of 
parallax between near and distant objects. The 
above quotation has been boiled down for the 
` same reason. Will you kindly re-read the page 
-and put.me right?—Bulimba. 


kindly 


next to it troubles me considerably. 


check and line up a rear axle oh a'car which 
has seen some considerable service? What is 
meant by the maximum position of a magneto? 
How can I check this‘—H. A. K. 


(248.]—_GAS4ENGINE.—Recently a 24 h.p. 


gas-engine (two years old) under my charge 


commenced slowing up, and finally stopped 
after about one to one and a half hours’ run, 
as on several previous occasions 2 dry, choking 
kind of sound came from the cylinder. I in- 
creased the rate of lubrication at that point, 
with the result that the engine will run for 
much longer periods; but from experience 
gained from my other engines the lubrication 
is excessive, and, of course, more costly than 
before this trouble commenced. Trying to find 
a cause for necessary increase in lubrication, I 
took out the piston, and the rings appeared in 
good condition: therefore, after scraping ver- 
tical face of piston, I put piston in cylinder 
again, and also took care to bolt screw bearings 
on crank, metal to metal, which I think is 
right, to avoid knocking. Now I find that the 
flywheel is very much harder to turn than 
before having piston out to examine same, par- 
ticularly when piston is near dead in centre. 
So, you see, matters are now worse than before. 
With much difficulty I can still get her.to run 
if I flood piston continually with oil. - 
haviour is the same without the load. The 
make is Hornsby, Stockport; the ignition is 
constant to time; low-tension magneto valves 
have all been ground in; gas supply is good. 
The same good class of oil is in use on the other 
engines, hence I am puzzled.—J. J. 


[249.+-COOLIDGE TUBE.—Will some one 
of your readers tell me what is a Coolidge tube? 
What is its construction, how does it differ from 
an ordinary high-vacuum tube, and what are 
its special advantages?—A. M. 


{250..—BAND KNIFE.—I want to get a 
band knife, say, $ in. broad to § in., very fine 
steel, to go round two wooden pullies, say, 
about 16-in. centres. The knife is to cut cotton 
threads, and must be well tempered, so as to 
cut with a roughened edge. Can it be easily 
brazed so as to run true? It is meant to take 
the place of a horizontal reciprocating knife. 


Could steel be got for a pulley of less diameter? 


Kindly quote the smallest pulley I could use.— 
John Christie. 


{251.]—CORN ERADICATORS.—Can . any 
readers recommend a really good eradicator for 
soft corns? I have little difficulty in dealing 
with hard corns. although I walk almost daily 
some eight to ten miles. but a soft corn be- 
tween the little toe of the right foot and that 
I have 
tried plaisters of various kinds without relief. 
I lately bought a well-made and cheap con- 
cern at one of the cash chemists, consisting 
of a small stick of some hard substance in a 
vuleanite holder, with which I am dirécted to 
drawn down as with a pen on to the corn—not 
to rub, as with a file, and not to press hard. 
So far it has not had much effect on the soft 
corn, and I think I must fail to grasp the 
meaning of the directions. Has any reader had 
experience of it or others worth trial?—Pecdes. 


f252.J—BLEPHARITIS.—I wonder whether 
there is any medical correspondent of the paper 
who could inform me how to cure Blepharitis? 
I have suffered from this for- several years 
and have attended several hospitals, from 
which I have derjved no permanent benefit. 
Lately I have begun to use a 5 per cent. solu- 
tion of zine chloride, one drop in each eye 
morning and evening, with very good results, 
but it does not seem to effect a permanent 
cure. The use of the yellow oxide of mercury 
ointment seems to aggravate the malady in 
my case. I should, therefore, be pleased to 
hear from anyone who could inform me if a 
cure is possible; also I wonder whether there 
is anything in the herbal way that would help? 
—Blevharitis. 


[253.;-MARS, 1924.—Will Mr. Hollis kindly 
oblige with the date of the Opposition of 
Mars in 1924? Will the planet be favourably 
placed in the.matter of altitude as observed 
from the south of England?—H. H. 


[254.}—PRESERVING RHUBARB.—What 
is the method used to preserve rhubarb and 
fruits by bottling?—Want Some. 


f255.] — SPECULUM POLISHING.—Will 
Mr. Hindle describe his method of polishing on 
a drilling machine? I have used a drilling 
machine with a polishing pad for preliminary 
polishing when working optical plane surfaces, 
but for finishing both plane and curved sur- 
faces use a machine similar in principle to that 
described by Ritchey in “The Modern Reflect- 
ing Telescope,” —W. H. Newman, Totteridge, 
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[256.]--RAISING STEAM.—I have bebn told 
it cost 34d. in fuel in pre-war days ‘p raise 
14 Jb. of water to steam at 50 lb. pressure 
Under norma! conditions, what will it cost at 
present time, per gallon of water, to raise 
steam at 50 lb. pressure in an ordinary donkey 
boiler?. An approximate figure, arrived at by 
assuming ,the heating capacity of boiler, the 
temperature and quality of input water {supply 
from town’s mains) and price of coal, will be 
acceptable, if the formula for working. it out 
is given?—W. W. S. ` 

(257.--BULLY BEErF.—Will some one kindly 
oblige with a recipe for this suitable for in- 
The quantities per 100 lb, 


and other preservatives, flavourings, and colour. 
ings, and the length of time the meat should 
be left in the different pickling solutions. We 
are too far from the coast to do anything with 
chilling and freezing for export, but there are 
plenty of nafive cattle suitable for canning if 
we can put a good class of produce on the 
market. There is also a method of treating 
tongues ‘by pumping preservative into them 
before canning. I would be grateful for any 
tips from anyone conversant with in- 
dustry, or the titie of a good book dealing with 
the matter, ‘and also the extraction of oils, fats, 
and glue.—Uganda. | 


‘(258.}-ANALYSIS OF FOODS, ETC.—C 
any reader inform me of the methods em- 
ployed by analysts when analvising foods, 
medicines, liquids, etc?—Seeker. 

[259.1—WIRELESS.—W ould it be possible to 
arrange a‘ wireless receiver in the peak of a 
house roof? Would satisfactory results ensue! 
It would be a great deal less trouble ‘and ex- 
pense than an outside receiver, and a mutch 
greater iength of wire could be used in the 
receiver. I understand the authorities will not 
allow more than 100 ft. single or 70 it. double. 
but if my-idea is feasible, 500 or 690 ft. could 
be used.—C. S. Hudson. 


[260. —DISCHA RGE FROM STEAM-TRAP. 
—Is there a simple way of ascertaining the 
total daily discharge from a steam-trap? I 
cannot stand over it all day, nor is it possible 
to collect all the water and weigh when con- 
venient; an expensive meter is out of the 
question.—W. W. S. 


— 6 CO 
ANSWERS TO CORRESPONDENTS. 


ee ey ŘħÁ 

The following aré the initials, etc., of letters to 
hand up to 1 p.m. on Tucsday, May 16, and un- 
acknowledged elsewhere :— 


UGANDA—Projectionist—W. W. Smith—C. S. Hudson 
—Seeker—Dr. A. Woolsey Blacklock—G. A. Clout. 

A. P.—No. i 

G. T. T.—Thanks; no. 

R. O’P.—Declined without thanks. 

SANBALLAT.—We cannot spare a page to work ot 
simple sums. 


SOLEIL—We cannot say. We remember that when 
the grave was dug for the burial of Sir Gilbert 
Scott the virgin sand of Thorney Island wag laid 
bare. showing the wave marks clearly. 


DRAUGHTY F1.00R.—Prime the joints first with white 
lead well mixed with linseed oil and a little turps, 
and then work in the putty. The same nuisance 
is found with new window frames unless: primed 
first. 


LELAND.—The ‘‘ Sinking Fund” was so called because ` 
money set aside by the Government for paying of 
part of the national debt was ‘‘sunk’’ or with- 
drawn from circulation by the destruction of 
the bonds, etc., purchased therewith. 


W. R. C.—We expect your wood was damp, the | 
resuit being the mottled appearance you complain 
of. Even when dry, the varnish should be applied 
in a warm room and quickly over the work, not 
covering the work twice, but using a broad fiat 
brush. 


Y. Y.—-Cheaper to buy of any printer’s rollers 
maker. but this may-serve you: One ounce of glue, 
1 oz. of treacle, 1 oz. of glycerine, and è oz. of 
red ochre. Soak the glue in cold water first. then 
add the glycerine, working well together, and then 
work in the ochre. 


G. T. H.—The Rebecea riots in Wales were the 
result of the dislike of the farmers and others 
to the tollgatc system, by which transit was 


hindered and consequently prices of commodi- 
ties increased. The name Rebecca was taken hy 
the revolters from Gen. xxiv. v. 60, as the war- 


rant for their destruction of the hated tdlgates 


GILDEROY.—We cannot attempt to identify fossils 
-from such vague descriptions as “'soj ing 
between a frog and a fish.” The true Gsli of the 
coal measures were very sauroid in their character. 
and the batrachian reptiles of that period too 


genus (to he recognisable, without persona] exami- 
nation. - 
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G. MARSHALL.—Many recipes for furniture polish in E 


our back- issues. As good as any, and better than 
most, is pale boiled oil, 1, pint; beeswax, a quarter 
of a pound. Melt and mix thoroughly, and colour 
with a quarter of an ounce of alkanet root. 
Digest alt in a warm place till coloured to your 
fancy, and strain, pour off and bottle. It gives 
a very superior polish, which becomes very tougli 

_ -by age. . 

F. CoLE.—No. It is more than probable that the 
carboniferous ‘system extended over the greater 
part of Ireland, and that the productive coal 
measures occupied a large ərea. But denuda- 

_ tion Permian times left remnants only of the 
wealth of fuel therein stored up, which are only 
found in small and isolated coalfields, the seams 
of which, excepting those in thg Antrim and 
Tyrone basins, are extremely thin. 


StLcaTus.—Better bought in smalt quantitics at the 
colour shops. But you can prepare it by letting 
fresh ox-gall settle for fifteen hours, and then 
decanting the clear portion and evaporate by the 
aid of a water-bath to the consistence of a thick 
syrup. Spread that thinly on a dish, and expose 
near a fire or to a current of dry air till nearly 
dry. Then put it into a wide-mouthed bottle or 
pot, and tie over with bladder, and it will keep for 
years. For use, dissolvé à little in water. 


HveGo.—We do not think the incident of the frozen 
horn related by ‘‘ Baron Munchausen ” is likely to 
* be realised by modern science, or ‘‘ frozen words" 
_ either, The ancient Greeks made their little jokes 
about the matter, but they also-drew a moral 
which was &a sound one. Antiphanes, writing on 
the discourses of Plato, says, ** As the cold. of 


_@ ceftain cities is so intense that it freezes the very 


words we utter, which remain congealed till the 
heat of summer thaws them, so the mind of youth, 
is so thoughtless that the wisdom of Plato lies 
there frozen, as it were, till it is thawed by the 
ripened judgment of maturer age.” 


GRUMBLER.—All taxes are unpopular. The secret 
of successful- budgeting is, of course, so to increase 
the output of things as to more than increase 
results to the producer, the consumer, and the 
State. No Chancellor of the Exchequer has de- 
veloped that faculty w:th equal success to that 
‘achieved by Mr. Gladstone in the five or six years 
following the Crimean War, the Indian Mutiny. 
and the great American Civil War. The most 
stupidly vexatious tax was Robert Lowe’s match 
tax. Poll taxes bave always been unpopular 
from the time of Wat Tyler's revolt in 1881. Pro- 
bably the most immediately pernicious of the 
unpopular taxes was Ship Money, which began 
the long conflict between Charles I. and Parlia- 
ment. Doubtless the most irritating of later 

+ times was the window tax, first imposed in 1695, 
and only abolished in 1851, by which every house 
with more than seven windows in it was taxed. 


See 
USBFUL AND SCIENTIFIC NOTES 


Mr. H. Spencer Jones, chief assistant at 
the Royal Observatory, Greenwich, and 
leader of this year’s eclipse expedition to 
Christmas Island, has wwittem a book on 
“ General Astronomy, which Messrs. Ed- 
ward Arnold` will publish next month. A 
feature of the work, which is written 
throughout .in the light of modern theories, 
and simplified by diagrams whenever pos- 
sible. is a series of plates depicting comets, 
nebule, planets, and so on, representing 
the pick of the observations of the leading 
observatories. a i 

Lead Oxides.—By a patent by G. Shimadzu, 
of 420, Higashitoin-Miikeagaru-Eunayamachi, 
Kamikyo Ku, Kyoto, Japan, litharge is pro- 
duced by the auto-oxidation of very finely 
divided lead. The lead is first powdered by 
putting lead balls into drums slowly revolv- 
ing at, for example, 25 revolutions per minute. 
The oxidation is started by moisture or heat 
and then proceeds of itself; more lead powder 
is added at a proper rate. - The litharge can 
be converted into red lead according’ to known 
practice by heating in a furnace or pan at a 
temperature below 500 deg. C. 

Twist Drills.—A process for making twist 
drills, patented by A. A. Valayer, 1, Rue Vic- 
tor Jacquet, Valence, Drome, France, con- 
sists-in: (1) Flattening and lengthening one 
portion of a high-speed steel bar by forging ; 
(2) shaping the flattened porn to approxi- 
eae | the drill-section ; (5) twisting the sec- 
tioned part to form helicoidal. edges of con- 
stant or increasing pitch ; (4) forming the cut- 
ting point; (5) shaping the shank; and (6) 
finishing by tempering, milling, and rectify- 
ing in the usual manner. Orifices may be pro- 
vided in each rib for lubricating and cooling 
through the drill centre. 


8&6. 6d., equal $2 7c. 


TERMS OF SUBSCRIPTION. 
PAYABLE IN ADVANCE. -` 


38. 10d. for Three Months, 7s. 7d. for Six Months, 
and 15s. 2d. for Twelve Months, post free to any 
part: of the United Kingdom. For the United 
States, 17s., or $4 15c. gold; to France or Belgiunt, 
17s., or 28f. 80c.; to India, New Zealand, the Cape, 
the West Indies, Nova Scotia, Natal, or’ any part 
of the Australian Colonies, 178. Monthly Parts can 
be sent. at subscribers’ option. Mr. Edward Pennock, 
9609, Woodland Avenue, Philadelphia, P., U.S.A. 
will receive subscriptions for the United States at 
$4 15c., payable in advance, for direct transmission 
from this office. 


‘The subscription rates to Canada are:—Weekly 
numbers: 12 months, 17s., equal $4 15c,; 6 months, 
Monthly Parts: 12 months, 
14s. 6d., equal $3 53c., Payable in advance. 

( 


A limited number of the following bound volumes f 


are still in etock, price 7s., post free 8s. in the 


U.K. gr 8s. 4d abroad:—Vols., LX., LXVI., 
LXXII.. LXXIV., LXXV., LXXVI. LXXVIL., 
LXXVIII., LXXX., LXXXI., LXXXII., 
LXXXIII, LXXAIV,, LXXXV. CII, CVILI, 
- CVILI, CVIIL, CIX., CX., CXI., CXIL, CXIII, 
and CXIV. P aoe 


All the other bound volumes are out of print. 
Subscribers would do well to order volumes as soon 
as possible after the publication of each half-yearly 
volume in January and July, as only a limited 
number are bound up, and these soon run ‘out of 
print. Most of our issues can be had singly 
through any bookseller or uewsagent, or from the 
office, price 3d., or post free 4d. Cloth cases for 
binding THs ENGLISH MECHANIC, price 3s., post free 
Rs. Od. 


ADVERTISEMENT RATES. 


For Sale. Wanted. 
Situationg. 


For Exchange. 
Addresses. 


The Oharge for Advertisements inserted under any oJ 
the above headings is 1s. for the first 16 words, and 6d. for 
each succeeding eight worde, which must be prepaid, 


‘For Exchange. 


Broadhurst, Clarkson and Co., Manufacturing 
Opticians, Exchange or Buy Anything Optical. The 
Firm with a Reputation. —63, Farringdon Rd., E.C.1. 


Clarkson's, 338, High Holborn. Second-hand 


Optical Mart. Make,,Buy, Sell, Exchange First-class 
Optical Instrumenta. 


Witts, Opticians, 8, Buckingham Palace Road, 
S.W.1, Buy, Sell, and Exchange Optical Instru- 
mente. Repairs quickly executed. 

i 


For Sale. 


Reflecting Telescopes, Mirrors, Silvered by new 
method. More light: and durability.—G. CALVER, 
Manse, Walpole, Halesworth. : 


Microscopical Slides.—Entomological, Diatoma- 
cere, and General Interest, 38. 6d. dozen, postage 6d. 
—BAKER, 244, High Holborn, London. 

64-Page Book about Herbs and How to Use 
Them, 2d. Send for one.—TRIMNELL, The Herbalist, 
144, Richmond Road, Cardiff. 

Milling Attachments, with Vices for Lathes.— 
THE WHEELER MANUFACTURING Co., LTD., Trench Cross- 
ing, Wellington, Salop. 

Greenhough Binocular, Leitz, complete set, £35; 
bargain.—CLARKE AND PAGE, 23, Thavies Inn, Hol- 
born Circus, E.C.1. 

Home Radio: How to Make and Use it. 25,000 
copies sold. 4s., post free, on approval.—Below. 

Books Bought. Best prices given.—Foyr.es, The 
Booksellers, 121, Charing Cross Road, London. 


` Blattis is an established scientific remedy, first 
adopted by E. Howarth, F.Z.S., to clear plague of 


‘cockroaches from the Sheffield Workhouse at the 


request of the Government, which it effectually 
did, and will do so wherever used. The Editor 
recommends it. 


Fins, 1s, Gd,, 2s, 8a., or 5s, post free, from 
Sole Makers, HOWARTHS, 471, Crooksmoor, Sheffield. 


Ionised Tablets for rheumatism, enlarged pro- 
state, head noises, deafness. back pains, neuritis, 
adenoids, polypus, pyorrhea, migraine. 


Ionised Tablets increase vigour, vitality, func- 
tional activity, mental clarity, physical fitness, and 
non-liability to disease. 


Zonised Tablets contain only natural bodily con- 
stituents, have no secondary harmful action, and 
produce marvellous results. 


Tonised Tablets, the latest system of disease 


cure, 3s. 6d., 6s. 6d., and 12s 6d.—LABORATORY, 62, 
Newport Street. Rolton. 


Yost Typewriter, ,good make, but wants repair. 
Price £3.—Can be seen at ENGLISH MECHANIC Office, 
Effingham House, Arundel Street, Strand, W.C., 
during office hours. 

Guaranteed Petrol Lighters from 8d. each. 
Flints 6d. doz., 88. gross. Sample parcel assorted 
‘lighters 2s. 6d., post free.—TAYLOR, 251, Mill Lane, 
St. Helens. 


Money Easily Earned by selling rubbet stamps.— 
Free particulars from RIcHFORDS, LTD., Snow Hill, 
London, E.C.1. 


Mineral Speoimens, British and Foreign, all 
kinds and prices. Send stamp for free catalogue.— 
Address below. 


Geological Specimens, Rocks and Fossils, alt. 
prices.—RICHARDS’ SHOW Rooms, 48, Sydney Street,. 
Fulham Road, London. 


Radio Magazines.—ĄAll thd latest. ‘Radio 
World,” post free, 10}d.; ‘‘ Popular Radio,” post 
free, 10id.; ‘‘ Radio Broadcast,” post free, 16. 6d.; 
“ Radio News,’ post free, 1s. 6d.—INTERNATIONAL 
News Co., Ltd., 5, Breams Buildings, London, E.C.4. 


Agents Wanted.—ls. book, containing Trade 
Recipes ‘and Home Employments, sacrifice, 100. 
4s. $d., 1,000 32s.. carriage paid.—PUBLISHER (Dept. 
16), 59, Morecambe Street, London, S.E.17. 


The “ Gem” Turkish Bath Cabinet.—Cleanses 
and invigorates; cures diseases without nauseous 


drugs. heap, convenient, efficient. A powerful 
phevenere of diseases. Should be in every home in 
e land. 


The Editor of “English Mechanic” says :-—. 
“ We strongly recommend readers suffering from 
rheumatism, pneumonia, neuralgia, liver trouble, 
skin disease, dyspe sia, insomnia, to get one of the 


Gem Bath Cabinets. ey will never regret the 
small outlay, and will thank us many times for our 
advice.” ao 

Gem H. Supplies Co., Ltd., 67, Southwark 


Street, Landon, 
Mention “ E.M.” 


D., J. Smith and Co., Ltd.. Compton Works, 
Wickford, Essex, make all kinds of spare parts and 
carry out all classes of motor and engineering work 
repairs. 

A Valuable 5}j-in. S.C, Lathe, complete with 
¿ll chucks, change wheels. and appliances (scarcely 
ay L 158, c.o. Dawson's, 121, Cannon St., 


Refractors.—Exceptional Bargaims.—4\-in. C.ap. . 
Wray, mghogany garden stant. rack motions, 20. 
65, 150, 225, and 310x eyepieces. sun and star dia- 
gonals, ete., £38; 3}-in., Browning, £10; 3-in. Cox, 
son table stand, '£5 15s.; Ross 2h-in., $7 53.—Below. 


S.E. Booklet, 100 pages, post free. 


Microscope Bargains.—Watson 1-12th oil-im.- 
mersion. £4 10s.;, Buker 1/12th. £4: 1/12th dry. 
S0s.; 3}. £2: finest quality Abbe and iris, 27s.— 


Mackett, Manufacturing Optician, Tunbridge Wells. 


Microscopical Slides, highest quality. hundreds 
at 7d., 50 for £1; others 10d.. upwards. List free.— 
Below. 

Radium Slide, brilliantly scintillating, 2s. 9d.; 
type slide, 18 eggs lepidoptera. 73. 3d.—Gray, 40 
arange Road, Lewes. 


Castings in Iron, Gunmetal, Brass, cheaply 
done.—MADISON FOUNDRY CO., Littleover, Derby. 


Engineer’s Lathe, f ft. 4 in.. } in. centre back- 
geared, compound ovérhead, bargain, £13 10s., by- 
Taylor.—LItTLEOVER MOTORS, Derby. ^ 


Model i-H.P. Petrolmotor Castings, with 
cylinder bored, 9s. 9d.; list, 3d. Neat. sensitive | 
Drilling Machine, 0 to 4 in., power, £4 10).—LITTLE- 
OVER BARGAINS, Derby. 

Binocular Microscope, by Steward, coarse and 
fine adjustment, universal movement to stage, 3 
objectives, 2 pairs eyepieces, and case, £14 105.— 
Below. . 

Powell and Lealand Oil-immersion ‘Con-. 
DENSER, 1.40 N.A., optical part, £6 105.—Below. 


Lists of New and Second-hand Microscopes 
and Accessories sent on request.—W. WATSON AND- 
Soxs, LTD., 313, High Holborn, W.C.1. 


Telescopes.—We have just finished our S-in. 
Newtonian Reflecting Telescopes. We are placing 
these on the market for £8 10s.. complete with 3 
standard eyepieces and slow motion, including 
pes They beat the finest 3-in. refractor made— 
RVING. 


6j-in. Reflector, Newtonian, reduced to £23 15s., 
complete. Standard Eyepieces, all hand-ground, not 
buffed up, price 12s. 6d. each, any powers.—IRv- 
ING, 135, High Street, Teddington. 

x6 Prismatic Monocle, hy Watson, with 
leather case and strap. 50s.; x5 Prismatic Binocu- 
lar, eyepiece focussing, £6; Sun Diagonal, as new, 
38s.—Below. 

Solar Prominences.—Uxe diffraction grating 
replicas, as recommended by Rev. W. Ellison, 5s., 
10s., 15s., to 35s.—Below, 

Watson's “ Royal” Microscope, latest pattern, 
as new, £52: Zeiss 6 tom. Apochromat, £9; Double 
Nosepiece, 12s. 6d.—BROWNING, 37. Southampton 
Street, Strand. W.C.2. 

Special Microscopical Slide, Head of Crane 
Fly. mounted without pressure. showing eyes “to 
perfection, post free. 1s. $3d.—DaARLASTON, 31, Freer 
Road, Birchfield, Birmingham. 

Mioroscopic Slides, 2s. Gd. dozen: two samples, | 
dä.: unmounted objects. d. doz.—LINTIN, 66, Free-. 
dom Road, ‘Sheffield. 
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Micro. Objectives, 1/5-in., Smith and Beck 
correction collar, 26s. 9d.; 4-in., Swift collar, 
328. 6d.; 4 Beck, 45s.: 4 Swift, 42s,; 4 Koristka, 
22s. 6d; ¢ 
Beck, 22s. 6d.; 3-in. Ross, 25s. 

4;°-x 6 cms. Vest Pocket Sprite, R.R. lens, 
ener shutter and time, complete, 6 slides, 
328. 6d, ' 

Koristka Microscope, inclinable, rack coarse 
and side micrometer screw fine focussing, re- 
volving and centring stage, dustproof triple. 
nosepiece, substage, Abbe condenser, focussing 
and swing-out, 3 eyepieces, 2 compensating 
eyepieces, objectives 3, 3, 1/10, and 1/15 oil- 
immersion, semi-apochromat, N.A. 1.30, com 
plete in ease, £28 10s. ` 

5 x 4 Blair Roll Film and Plate Camera, 
triple extension, Beck double aplanat //7.7, Uni- 
cum shutter, speeded 1 
time, plate back, and 6 slides, a fine lot, £3. 

Thornton-Pickard Ruby, 18 x 13 cms. and 
ł-pl., double extension, rising front, swing and 
reversing back, Beck R.R. {/8, 3 double plate- 
holders, £3 12s. 6d. 

Negretti and Zambra “ Laird’’ Telescope, 
morocco-covered body, 4-draw oxidised tubes, 
pancratic eyepieces, 30x, 35x, and 40x, 2%-in. 
o.g., complete, leather case. in new condition, 
£7 10s. 


! 


j-pl. Holborn Ilex Reflex Magazine 
CAMERA, fitted Aldis No. 2a anastigmat f/6.3, ad- 
justable speed shutter 2 sec. to 1/100th and 
time, full-size viewfinder, magazine for 12 plates, 
automatic changing and case, £3 15s. 6d. 

Pr. 8x MHeath’s Prism Binooulars, eye- 
piece focussing, bending bar, complete, leather 
case, £3 123. ôd. a 

x 2} Salex Focal-plane Camera, direct 
viewfinder, Salex anastigmat lens f/5.5 in focus- 
sing mount, adjustable focal-plane shutter to 
1/1,000 sec., 6 slides, £8 17s. 6d. 

1/12.in. Oil-immersion Micro, Objectives, 
Beck, £5 15s.; Crouch, £4 123, 6d.; Leitz, £6; 
Watson, £5 17s. 6d.; Koristka, £6 10s.; 1/12-in. 
Gilmer, £5 10s. 

Dissecting Microscope, large metal table, 
glass plate stage, 6x Aplanatic lens of large 
field, adjustable focus, 305. 


*Phone, 
CITY 6981. 


Tolles collar, 35s.; l-in. Smith and . 


sec. to 1/100th and. 


93-94, 
Why not Usea DRUMMOND HAND SHAPER 


For your Instrument and Model Work ? 


DRUMMOND BROTHERS, LIMITED, Ryder Hill, 


City Sale & Exchange 


Kinex Maltese Cross Home Cinematograph 
PROJEcTOR for standard films, chain drive, 10-in. 
spools, standard size lens in focussing mount, 
‘fitted with electric lamp and regulating resist- 
ance, any voltage up to 250 volts, projects a good 
5 ft. picture, £9 17s. 6d. 

i-pl. Ross Focal-plane Camera, rising and 
cross front, focal-plane shutter, 1/10th to 
1/1,000 sec. and time, fitted Ross Homo lens 
7;6.8 in focussing mount, 6 double roller cur- 
tain slides and case, £9, a bargain. 

Barrett 3-draw Pocket Telescope, 
tubes, 1}-in. 0.g., in good order, 23s, 6d. 


/ 


brass 


ANY ARTICLE | 
SENT ON FIVE 
DAYS’ APPROVAL 
AGAINST DEPOSIT 


, 


Eeginner’s Mioroscope, inclinable, rack and 
pinion focussing, eyepiece, }-in. dividing objec- 
uve into 3-in. and 1-in., and bull’s-eye condenser, 

S. 

Postcard Folding Pocket Camera, rack 
focussing, rack rising front, extra rapid Aplanat 
lens {/5, Auto Everset shutter, adjustable speed 
and time, 3 slides and f.p. adapter, £3 15s., in 
fine condition. 

4x Carl Zeiss Prismatic Monocular, eye- 
piece focussing, complete, leather case, 21s. 

}-pl. Lancaster’s Royal Instantpgraph 
STAND CAMERA, rack focussing, triple extension, 
rising front, swing and reversing back, 3 double 
slides, complete, leather case, 31s. 6d. | 


FLEET STREET, 


tA 


Write for particulars to :— 


Leitz Demonstration Microscope, focussing 
adjustment, eyepiece, and case, 3le, 9d. l 

40x Salex Telescope, 4-draw braes tubes, 
Teablier soveted body, 2-in, 0.g., complete, caps, 

S. 

No. 3a Postcard Folding Pocket Kodak, 
Bausch and Lomb R.R. lens f/8, T.B. anê I. 
shutter, complete, leather case, 635. 

Greenough Binocular Dissecting Micro- 
SCOPE, fitted Ford’s erecting. prisms on heavy in- 
clinable foot, rack focussing adjustment. inter- 
ocular adiustment, large stage, detachable arm- 
reste, 4 pair eyepieces, 4 pair dry objectives, and 
1 pair water-immersion objectives, all complete, 
in lock-up vase, £32 10s, l 

Pr. Opera Glasses, screw focussing, leather. 
covered body, complete, leather case, 15s. 

No. 4 5 x 4 Cartridge Kodak, -focussin 
adjustment, Bausch and Lomb H.R. lene, time 
and speeded inst. shutter, ls. 6d. . 

Pr. 12x Goerz Prismatic Binoculars, cen- 
tral screw and eyepiece focussing, screw inter- 
ocular adjustment, ‘-complete, leather case, 
£6 17s. 6d., in good order. 

Baker Student’s Binocular Microscope, 
Tack coarse and micrometer screw fine focussing, 
rack and pinion interocular adjustment, sliding 
and revolving stage, pair eyepieces and 1 ob- 
jective, complete, case, £7 10s. 

3-in. o.g, Astro, Telescope, rack focussing, 
mounted on claw table stand, 1 astro. and 1 ter- 
restrial eyepiece, complete, with case, £12, as 
new. i 

1/1-pl. Field Camera, double extension, rising 
front, swing and reversing back, leather bellows, 
R.R. lens f/8, 2 double bookform slides, £3 16s., 
a bargain. 

Microscope, by Jobn Browning, 10-In. tube, 
inclinable stand, rack coarse and micrometer 
screw fine focussing, mechanical stage, eyepigce, 
objective l-in. and }-in., and case, £5 5s. 

41 x 6 cms. No. 1 Blocknote Latest Pattern 
VEST POCKET CAMERA, time and inst. shutter, 1 
sec. to 1/100th, focussing adjustment, fitted Zeiss 
Tessar f/4.5 anastigmat lens, direct viewfinder, 
complete, 12 slides, £11 17s. 6d. 

Pr, Vest Pocket Midget Opera Glasses, 
screw focussing, 4s. 9d. 


E.C.4. 


WIRES: ‘FILMS, 
FLEET, LONDON.” 


GUILDFORD. 


her ew 


Back to Pre-War Prices! We are now able to 
aupply our celebrated 3-in. Standard Telescopes at 
greatly reduced prices. ‘The instrument is now 
‘fitted with rackwork focussing and standard draw- 
tube, and is complete with astronomical eyepiece 
(any power), with suncap, for £5 10s. Extra ft- 
tings: Day Eyepiece, 35s.; Tripod Table Stand, 
70s.; Case to take telescope and fittings, 20s. The 
telescope body tube can be supplied either black 
enamel or lacquered brass. Immediate delivery.— 
BROADHURST, CLARKSON AND Co., the Telescope Ex- 
perts, 63, Farringdon Road, London, E.C,1. 

Standard Astronomical Eyepieces! 16s., 6d.; 
‘high powers, 21s. The finest value in the world.— 
BROADHURST, CLARKSON AND CO. 

Telescope Bargains! 23-in. Taper Telescope, 
40x. by Elliott Bros., 70s.; 3-in. Standard Astrono- 
mical, 75s.; 2}-in. Burnerd, with 2 astronomical eye- 
pieces, £3 88.; 3-in. ditto, £5 5¢—BROADHURST, 
-CLARKSON AND Co. 

Tourist Telescope Bargains!! Pocket Tele- 
-scope, 10s. 6d. and 16s.; ditto, 21s.; 2}-in. Casella, 
Army model, 35s. Many others..—BROADHURST, 
CLARKSON AND CO. Note address, 63, Farringdon 
~ Road, London, E.C.1. 

Prismatic Binooulars! Bargains!!! 8x eye- 
piece focussing, 50s.; 8x central focussing, 63s. ; 
.-&x 30 mm. central focussing “ Sona,” £3 158.; 
6x 30 Bausch and Lomb, £3 17s. 6d.; 8x 
20 mm. Lustra, £4 43.; 8x Zeiss, £6 15s.; 10x Ross 
Stereo, central focussing (as new), £8 10s.; 12x 
40 mm. Zeiss (as new), £10 10s. Exchanges.— 
BROADHURST, CLARKSON AND CO., 63, Farringdon Road, 
London, E.C.1. 

For Sale, Bound Volumes English Mechanic, 


Nos. 1 to 106 inclusive. In excellent condition. 
What offers?—BRIERLEY, Lynthwaite, De'ph, Old- 
ham. 

Microscope, Swift, fitted #-in., 3-In., 1/12-in., 


triple nosepiece, Abbe condenser with iris, vulcanite 
covered stage, wheel diaphragm in stage, coarse 
und fine adjustments, in mahogany case, £15.—Box 
“3418, c.o. Brown’s, 39, Tothill Street, S.W.1. 

Wireless in the Home.—Send two stamps for 
list of complete sets, parts, and sundries. Lists 
two stamps.—-ELECTRICAL SUPPLY STORES, 5, Albert 
“Terrace, King Cross, Halifax. 


Astronomy.—Set Star: Maps, mounted, 18s.;| past, 88. 6d. “ Victoria History of the Counties of 


Chambers’ Handbook Astronomy, 3s. 6d. Bargains. 
—JONES, 82, Clarence Road, Horsham. | 
Telescope Bargains.—8}-in. Reflector Altazi- 


muth, 5-in. Refractor ditto,: 3-in. Refractor, all of 
very finest quality. What offers?—F. BURNERD, 
Dryburgh Works, Putney, London, §.W.15. 


Iris Diaphragms for microscope substage fit- 
tings. Trade supplied.—Below. 


Watson V. Illuminator, 1?s.; Triple Nosepiece, 
17s. 6d.; Davis Shutters, 18s. 6d.; Ball Socket Stand 
Condensers, 24, 18s. 6d.; 11, 10s. 6d. Several acces- 
sories and objectives cheap.—PULLON, 128, Eastcombe 
Avenue, Charlton. 


The ‘ Patternscope.’—A kaleidoscope, but 
lovely designs in full view of both eyes, post free, 
3s., Of ‘* PATTERNSCOPES,’’ 85, Duckett Road, 
ringay, London, N.4. 


P. and L, No, 2 Monocular, 4 eyepieces, etc.. 
£25; Browning Table Spectroscope, 70s.; Projec- 
tion Lantern Microscope Attachment, 3 objectives, 
45s.; Equatorial for 3-in. circles, levels, £4. Seen 
appointment.—19, Ashtead Road, E.5. 


Books for Sale Prices incitude postage or oar- 
riage. ‘The Development of Birmingham,” by Wil- 
ilam Haywood, F.R.I.B.A., first edition, 78. 6d. *' The 
‘Presto’ Shift of Hours Worked Calculating Card,” 
ls. ‘‘Italian Sea Power,” by Archibald Hurd, ls. 
“ Aeroplane Construction,” by Sydney Gamme, 58. 
“Inhabited House Duty and the Laws Thereon,”’ 
by W. E. Snelling, 10s. "Zooms anà Spins,” 
by " Rafbird,” 2s. 6d. “ The Origin of the Forms of 
the Earth and Planets,” in French, by M. Emile 
Belot, 10s. “The Law of Checkweighing,’’ 
a J. H. Cockburn, 6s. ‘’ Factory Management 

astes,” by James F. Whiteford, 6s. “The 
Housing Problem: Its Growth, Legislation, and 
Procedure,” by John J. Clark, M.A., F.8.8., 15s 
* Aviation,” by Benjamin M. Carmina, 5s. ‘‘ Domes. 
tic Architecture in Australia,” with 47 plates, 10s. 
“ Electrical and Other Eaginees:ing Contracts.” by 
W. 8. Kennedy, LL.B., Barrister-at-Law, 5s. * Metals 
in Aircraft Construction,” nv Wilfred Hanby, 8e. 
“Man and His Buildings,» T.5. Atlee, A.B.I.B.A., 
a plea for the revival of. the Guild epirit of the 


i 


England: Parts 1 and 3, Herts,” 103. “ Air Screws 
in Theory and Experiment,” by <A. Fage, £L 
** British Standard Forms of Notched Bar Test 
Pieces,” 18. “ Model Aeroplaning,”” by V. E. 
Johnson, ids, ” The Science of Ventilation and Open: 
air Treatment,” 295 pp., 3s. “ Asphalte and Allied 
Subetances,"” by Herbert Abraham, 10s. ‘* Examples 
of Ancient Scottish Architecture,” 18 large plates of 
Scottish towers, etc., with full descriptions, Parts ! 
to 4, with 72 plates, £1. “Chromium Ores,” by 
W. G. Rumbold, 2s. 6d. ‘‘ The Mechanical Principle 
of the Aeroplane,” by S. Brodetaky, 119 illustrations, 
159. “ Hyper-Acoustics,’’ by J. M. Dunk, 8s, “‘ Stells 
Maitland; or, Love and the Stars,” by Mrs. B. 
Periam Hawkins, 6s, ‘‘ The Age of Power,” by J. 
Riley, 38. * A History of French Architecture from 
1661 to 1674.” by Sir Reginald Blomfield, R.A, 2? 
vols., 200 plates £3 3%. “ Aluminium and its 


scope,” by Charles E. Heath, F.R.M.S., 1s. ôd. 
“* Practical Metal Engraving,” 1s. 6d. ‘‘ Model Steam 


Locomotives.” by Henry Greenly, 376 illustrations, 
4s. 6d. “Dynamo Design and Construction,” by 
A. H. Avery, 4s. 6d. ‘‘ How to Appeal Against Your 
Rates,” by G. F. Emery, 2s. 6d. ‘‘ County Court 
Practice Made Easy,” 5th edition, 2s. 6d. “The 
Renaissance of Roman Architecture,” Part II., by 
Sir Thomas G. Jackson, many illustrations, 2s. 
‘British Engineering Standard Specifications for 
Dimensions and Resistances of Bare Annealed Oop- 
per Wire for E£lectrical Apparatus,” 1s ‘ The New 
Heavens.” by Geo. Ellery Hole, 5s. “The Collected 
Papers of the Late Professor Wallace Sabine or 
Acoustics,’ with many, illustrations, 10s.—SrkiXD 
NEWSPAPER Cos ~ly Arundel»Street, Strand, W.C2% 


s 


May 26, 1922. 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 2983. 


213 


ASTRONOMICAL NOTES FOR 
: JUNE, 1922, ° ` 


The time used in these notes is Greenwich 
‘Civil, the day being divided into two periods 
of twelve hours. The hour after midnight 
is called 0. To convert this into British 


-Summer Time, which is now in use in 


‘ot Month, 


Great Britain for general purposes, one hour 


` must be added. 


s 


The Sun. 
| At Greenwich Mean Noon. 
a ; | 
Greenwich, | '82* | Deolina- | Sidereal 
A Pate sion. tion. Time, 
A 
"lb, m.s. a.m.lh a N x b. m. 8. 
11 57 31.3 | 434162159 4N.| 436 44.6 
.6|11 58 19.8 | 4 54 47122 36 1,,| 456 27.4 
41/11 59 16.0 | 5151623 3 5,,| 516102 
p.m. | 
1412 017.9 | 536112320 1,,| 5 3553.0 
21-12 122.8 | 5 5659/25 26 41,,| 5 55 35.8 
-26| 12. 2 27.7 | 617 46/23 23 1,,| 6 1518.6 
12 3 29.3 | 638 3123,9 5,,1 635 1.3 


' The defect from or excess above 12 b, 


= dn the second column is called the Equation 


Ae ae. 


Hev y eR 


Tewm = ti ee R a 


kai 


; New Moon egeo 99 


of Time, and is the amount to be subtracted 
from or added to the time shown by a 
sundial to find the corresponding time by 
a clock which is keeping local Mean Time. 


June 1...Sun rises (Greenwich)... 3h. 51m. 
sets _ 8h. 4m. 

.30...Sun rises ü 3h. 48m. 
gets i .. 8h. 18m. 


The Sun rises earliest at Greenwich on 
June/18 (3h. 44m.) and sets latest about 


June 26 (8h. 19m.). The Summer Solstice| 


will happen at half-past five in the morning 
of June 22, which will therefore be the 
Longest Day. At the Solstice the Sun is 
said to enter the sign Cancer. Its Right 
Ascension will be 6h. and its Declination 
23° 27’ N. E 


Elements for Determining Positions on 
the Sun. 


| Heliographio Position of 


Dey Position Centre of Diso. 

Mnth. ; le of 

Noon Sun s Axis. Latitude, Longitude, 
111535w 0 34 s.| 350 1 
6 | 13 40,, 0 2N. 283 50 
ll | 11 38,, 0 38 ,, 217 40 
1°) 9 30,, 1 14,, 151 29 
21 719,, 1 50 ,, 85 18 
a6 5 5 2 24 ,, 19 7 
1 2 48,, 2 58 ,, 312 56 

The Moon. 
First Quarter... June 2.. 6h.10.1m. p.m. 


Full Moon eeee 9 


9.. 3h. 57.9m. p.m. 
Last Quarter .. ” 


17 .. 12h. 3.2m. p.m. 
25.. 4h. 19.7m. a.m, 


The Moon will be in Perigee at 7 o’clock 
‘in the afternoon of June 3, and agaih at 


_ .3 o'clock in the morning of June 29. It will 


be in Apogee nearly an hour before midnight 


- of June 16. The distances between the 
- centres of Earth and Moon will be 229,600 
- «miles, 228,500 miles, and 251,100 miles at 


these times respectively. 
The Moon will have Maximum Declina- 


. tion 18° 27’ S. about noon of June 10 and 
; 18° 27' N. in the evening of June 24. 


The Mean Longitude of the Moon's 
Ascending Node will be 185° on June 15, 


“| will be 42,360,000 miles. 


-~ 


.| Souths | Longitude 


Osa Ss g at of Libration 
2.919 28| Green- | Terminator (midnight). 
AAAA] wich. | at Transit. ea 
h., m. Sun 
Days.| p.m. | ° . : 
l | 5.8] 5 13.7 j11.8W. R. 11.4 E. EA 
6 | 10.8 | 9 35.5 |50.3 E. R. 3.1 W./3.8 S. 
am. 
ll | 15.8 | 1 12.5 |77.9 W. S.-14.8 W.j6.4 S. 
16 | 20.8 | 5 9.2}15.0W. S. (0.2 E.|l.8 S. 
21 | 25.8 | 8 47.9 |48.2 E. S. 5.5 B./4.7 N. 
p.m. 
26 | 1.3 | 1 17.0 168.3 W. R. 3.0 E.J6.0N. 
1i 6.31] 5 47.6| 4.9 W. R.|2.4 W.10.7 8. 


R. and &. indicate *whether the Sun is 
rising or setting on the region of the Moon 
where the Terminator falls. 


The Moon will be in Conjunction with 


ij | Greenwich 


om The Planet 
== h Mean 
A 3 Time, will be 
h. m. 6 cj 
Saturn ...... 4,;514am. 3 8N. 
Jupiter --| 4 j54&8 pm; 1 16 ,, 
Mars ....<. --( 9 1454 ,, 7 44 B. 
Uranus ...... 16 |2 3 ,, 2 46 ,, 
Mercury...... 24 111 38am. 0 23 N. 
Venus........| 27 |9 32pm.) 6 3 ,, 
Neptune...... 28 |417 am) 4 5 ,, 
The Planets. 
The diagram below, which shows the 


movement of the Planets in their orbits 
during June, is similar to those given 
in previous months. The four inner orbits 
are drawn to scale, and to visualise the 
others ‘in due proportion it is to be 


ARIES 


PISCES | 


remembered that the mean distances from 
the Sun of the outer planets are: 
Jupiter, 5.2; Saturn, 9.5; Uranus, 19.2; 
and Neptune, 30.2, the mean distance 
of the Earth being taken as unity. 

Jupiter and Saturn remain conspicuous 
objects of the evening sky, as they have 
been during the past month, and will be 
west of' meridian after twilight, setting 
in the hour or two after midnight through- 
out June. Saturn will be at a stationary 
point on the 4th, Jupiter on the 6th, so that 
there will be little change in their position, 
though both planets will move slowly from 
right to left after those dates respectively. 
Jupiter will be again in conjunction with 
y Virginis, a degree and a half south of that 
star on the 28th. Jupiter is becoming 
fainter, its magnitude changing from —1.8 
to—1l.6 during the month. The magnitude 
of Saturn is +1.2. 

Mars will be in Opposition on June 10, 
when its distance from the Earth will be 
0.462 in astronomical units, which is equi- 
valent to about 42,900,000 miles; but at 
closest approach on June 18 the distance 


/ 


The radius sector 
of the planet, or its distance from the Sun, 
is roughly 137 million and 136 million miles 
at these dates respectively. The last occa- 
sion when Mars was as near to us as this 
was in 1909, Opposition being in September 


‘of that year, and at nearest approach the 


distance Was only. about 36 million miles. 
The next Opposition will be on August 23, 


"|1924, which will also be the date of 


closest approach, and the distance will be 
less than 35 million miles, which is the 
least of the present century. Returning, 
however, to the present Opposition, the 
computed magnitude of Mars between 
June 8 and 18 is —2.1, which shows that 
it will then be considerably brighter than 
Jupiter, as, in fact, it is at present. Mars 
is moving in the retrogade direction in Scor- 
pius, and is therefore approaching Antares, 
its distance from it at the end of the month 
being less than 5 degrees. Uranus rises an 
hour before midnight at the end of the 
month, so that it is coming within observ- 
ing hours, its place on June 1 being 
R.A. 23h. 0.5m.; Dec. 79 12/5 8.; on 
June 30, R.A. 23h. 0.6m.; Dec. 7° 12'.0 S. 
Neptune is above the horizon during the 
evening, but is practically unobservable. 


Mercury 


is an Evening Star and may be seen over the 
W.N.W. horizon in the early days of the 
month, but being at Inferior Conjunction on 


‘the 18th, is not likely to be seen in the 


latter half. At half past 8 on June 5 it will 
be in the N.W. by W. at an altitude of 7°, 
Venus being about 10° distant to the left 
and higher. 


<= Right | Declina- | Souths at | Sets. 
a ©|Ascension.| tion. | Greenwich.| p.m. 
AS 
h. m, |° ° h. m. h. m. 
1; 6 0.6 |24 74N. 1 23.7 p.m.) 9 44 
6! 6 3.8 !22 525 „|1 7.2 ,, |9 18 
11| 5 59.1 |21 28.4 ,, 12 42.8 ,, | 8 44 
16 | 5 48.8 |20 7.8 „12 129 ,,|8 4 
21) 5 37.2 19 6.7,, {11 41.6 ,, | 7 27 
26 | 5 28,9 |18 38.5 ,,|11 13.7 ,, | 6 57 
l1 | 5 27.2 |18 48.0 ,, |10 52.4 ,, | 6 37 
Venus, 


which moves through the constellation 
Gemini into Cancer during June, will be an 
Evening Star, setting about half-past ten 
throughout the month. It will be seen as a 
brilliant object above the W.N.W. horizon 
soon after sunset, but at no great altitude. 
Venus, now moving from Superior Con- 
junction to Greatest Elongation, is gibbous, 
the fraction of the diameter illuminated 
decreasing from 0.87 to 0.79. Its angular 
diameter increases from 11.8 to 13’.4, and 
its computed stellar magnitude is —J.4¢ 
throughout. 


og Right | Declina- | Souths at | Sets. 
e o|Ascension.; tion. Greenyich.| p.m. 
Ag ~“ 
| é 

h. m. |° ’ h. m. b. m. 

1 6 36.6 |24 42.8 N.| 1 59.5 p.m.| 10 26 
6: 7 3.0 |24 191,12 6.2 , |1030 
11! 729.1 |23 381,,|2126 ,, | 10 31 
16 7 54.8 |22 40.5 „ | 218.5 ,, | 10 30 
21 8 20.0 |21 27.4 ,, | 2 24.0 ,, | 10° 25 
26 8 44.6 |19 59.8 ,, | 2 28.9 ,, | 10 22 
1| 9 86 [18 19.3 „|2 33.2 ., | 1015 
Mars Rises 

| | ‘p.m. 

hm i? ! h m. e. 
l | 17 23.7 25 34.5 S. 0 48.8a.m.! 9 8 
6| 1717.1 (25 46.7 „ |0226 ,, | 8 43 
11 | 17 8.5 (|25 57.8 „ 11 50.4 p.m. 817 
16| 17 1.2 (26 3.9,, 11 23.4 ,, 7 51 
21 | 16 54.2 |26 7.1 ,, 10 56.8 , 7 25 
26 | 1647.9 26 8l, 20 30.9 ,; 6 59 
11.16 42.7) (267.6, 10 61 „ | 6 34 


214. 
i 
Jupiter. Sets | Greenwich Mean Time of Occultation of Fixed Stars by the Moon as seen at Greanwich. 
&. m. | | i= 
h. m. w h. oe sc = E | gs z | | Ee 
: è 1 7 -Up. * e A = 4 | ‘silo. 
11 | 12 35.3 | 2174, | 7180 „| 113) #8 Star. & ance, Limb. |2 55 ance. | Limb. 3m ae 
16 | 1235.7 |2214” | 658.7 >| 054| AS | j E | gag | Emba 
21 | 12 36.4 | 2 27.2 „| 6397 ,,| 034 | a | ; 
26 | 12 37.3 | 234.5, | 621.0 >| 015 — ee ae SS a | 
.1 | 12:38.5 ' 243.5 ,,' 6 2.5 ,,! 11 52 . | 
1 49 T Dark |188 835 i ht |295 l2 
m Leonis ........| 4. p.m ar | | p.m.| Brig 35 126) 
OMUR Sets | 11 |B4.C. 6292 ...... 70+ = — — |— >| 1 35am) Dark |317 Bi 
a, m.| 11 |p Sagittarii ...... 4.0 10 19 p.m.) Bright | 43/74 11 10pm.) Dark (311 337 
hm |e ? th m. h.m.| 15 |96B. Aquarii ....|6.5 — — —' — 0 18a.m.| Dark |253 |28 
1] 12 7.0 |1 57.6 N.| 7 29.0p.m.| 146| 29 | 55 Sextantis ...... 6.1 | 8 24 p.m.) Dark |138 102 iy ae ZS p.m.| Bright |261 28 
18 12 7.0 | 1 56.4,, 7 93 ii 1:26 | Pa | i 
1| 12 7.1 | 154.2 ,, 9.8 s Mean Time of Transit at Greenwich of | at 228° + 58° (4 Draconids). In Mr. Den 
a ae wo le are ce a ona Two Close Polar Stars. ning’s list 24° + 43° is given as the radiant 
26 | 12 85 11417 |5522 "1 0 9 from which a, special shower may be er 
1l 12 92 1135.7.15333 „ IL% Polaris L.C. |S, UrsæMin. U.O. | pected on June 25. ` 


Longitude of Central Meridian of Jupiter 
at 8 o’clock p.m. 


II. |\Day| I. IT. 

‘o o o 

25.4 || 17 | 197.5 | 268.3 
325.8 || 19 | 153.1 | 208.6 
266.2 | 21 | 108.6 | 148.9 
206.6 || 23 64.2 89.2 
146.9 || 25 19.7 29.4 

87.3 || 27 | 335.2 | 329.7 

27.6 || 29 | 290.7 | 270.0 
328.0 1 | 246.2 | 210.2 


The columns refer respectively to the 
 ¢wo systems of longitude used for Jupiter’s 
surface markings: System I. (period 9h. 
50m. 30s.) applies to the Equatorial region, 
System II. (period 9h. 55m. 40.6s.) to the 
Temperate Zones. Thechange of longitude 
in one hour is 36°58 ‘and 2,26 
in the two systems respectively. The 


changes in one day are 720° + 157°.90 and 


720° + 150°.24, 


Jupiter’s Satellites. 
| 
‘ana/ 23s | ‘Day ana| = | $8 
Day and} g o ay an S| a 9 
Time. |Z |g? |! Time |2| 88 
3 z) | | | 
6 ss o | es (ee, Soe 
d., h. m. d. h. m. 
1 05lm| IIEoc. R| 16 9 46 e' II/Tr. E 
4 10 26 e| IiTr. I}1l9 11 17e IjOo. D 
5 038m ITr Eļ;,20 839e I/Tr. I 
10 54 e  IEc. R 10 50 e IlTr. E 
6 8 23 el III[Oco. Di 21 912e IiEKc. R 
10 48 e| IIIOc. Ri 23 943 e| IIjTr. I 
7 10 3l e| IDi0c. Di| 24 8 27 ej IIITr. E 
12 924e! IlOc. D25 956 e; IIiEc. R 
13 048e IEc. R|27 10 32e  ITr. I 
8 57 e| I/Tr, E28 7 396e IOo. D 
- 34 O 8m) III Oo. D ll 7e I\Ke. R 


m, Morning; e, Evening. Eclipses take 
place on the East or following side, this 
month; I. at reappearance is at about half 
a radius from the limb; II. is about a radius, 
and III. at a distance equal toa diameter. 


Saturn’s Satellites. 


Tethys.—Ec.R., 3d. Oh. 16m. a.m.; 12d. 
10h. 50m. a.m. i 

Rhea.—Tr.I., 7d. llh. 13m. p.m. ; Oc.R. 
25d. 9h. 56m. p.m. ; 


_Rhea.—Alternate Eastern Elongations, 
6d. 9.7h. p.m. ; 15d. 10.6h. p.m.; 24d. 11.5h. 
p.m. 

Titan.—Eastern Elongations, 10d. 0.2h. 
‘p.m.; 26d. 11.3h. a.m. 


ITapetus.— Eastern Elongation, J uly, ld. 
18h. a.m. 
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213° + 53°, and 232° + 60°. 
these is near the radiant of the Quadrantid: 
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R.A. lh. 32m. | R.A. 17h. 57m. 


Day. Dec, 88°53’. | Deo, 86° 37’, 
Mag. 2.1. Mag. 4.4. 
h.m. s. h.m. sa. 

June 1, 8 54 26.8 p.m.| °1 18 41.2 a.m. 
» al 8 1517.7 ,, *0 39 22.4 ,, 
» 21 736 86 ,, *0 0 3.1 443 

July 1 6 57 0.3 ,, 11 20 43.0 p.m. 


— 


* After midnight of June 1, 11 and 21. 


Mean Time of Transit at Greenwich 
of Twenty-four Fixed Stars on the 
Nights of June 1 and July °l 
1922. 


Time of Transit. 


Btax, | Mag. R.A.| Deo. 


a et 

b. m'o , h.m. 8., | 6 
y Virginis.| 2.9 |12 37,1 1 8.| 7 59 40.9143.3 
Spica ....| 1.2 |13 21/10 45 S.| 8 42 56.7/59.1 
7 Boötis ..| 2.8 |13 51118 47 N.| 9 12 44.9/47.3 
a Draconis! 3.6 |14 264 45 N.| 9 24 1.3| 2.9 
Arcturus ..| 0.2 |14 12/19 35 N.| 9 33 49.4/51.8 
y Boötis..| 3.0 |14 2838 39 N.| 9 50 36,7/39.0 
a Libre ..| 2.9 |14 46/15 43 S.|10 8 11.8/14.4 
p Urs.Min.| 2.2 114 5074 29 N.|10 12 32.4/33.5 
B Boötis.. | 3.6 |14 59/40 42 N.10 20 36.1)/38.4 
6 Libre ..| 2.7 |15 ?2, 9° 6 S./10 34 32.3/24.9 
Urs.Min,| 3.1 |15 20/72 7N./10 42 22.1/24.6 
a Corone..| 2.5 |15 31126 59N./10 52 53.5/56.1 
aSerpentis| 2.8 |15 40; 6 40N.|11 1 54.6/57.3 
5 Scorpii..| 2.5 |15 55/22 24 8.111 17 10.3/13.0 
ôOphiuchij 3.0 |16 10! 3 30 S.'11 31 39.8|42.6 
Antares ..| 1.2 |16 24/26 16 S./11 45 59.9; 2.9 
B Herculis. 2.8 |16 26121 40 N.|11 48 13.4|16.1 
¢Ophiuchi| 2.7 |16 32/10 24 S./11 54 12.6)15.4 
tHerculis..| 3.0 |16 38/31 45 N.|11 59 40.3/43.0 
e Scorpii...| 2.4 |16 45/34 95./*0 6 25.9/28.8 
nOphiuchi| 2.6 |17 5/15 38 S.|*0 27 9.7/12.6 
aOphiuchij 2.1 |17 31/12 37 N.|*0 52 29.8/32.7 
BOphiuchi| 2.9 |17 39) 4 36 N.|*1 0 46.8/49.8 
y Draconis| 2.4 |17 54161 30 N.|*1 15 55.0/57.8 

* After midnight of June 1. 

The complete interval between the times 
in the last two columns is about 1h. 57m. 57g. 


decreasing. 


Local mean time of transit at a place 
other than Greenwich = Greenwich time 
of transit at Greenwich — 9.83 sec. x longi- 
tude in hours (and fractions of an hour) if 
west of Greenwich; + if east. 


Shooting Stars. 


Metéors associated with the Pons- Win- 
necke Comet may be seen in the last few 
days of the month. Indications of such 
a stream first appeared in 1916, when Mr. 
Denning observed an abundant display on 
June 28 from radiant points at 231° + 54°, 
The first of 


Meteors that are seen in the first week of 
January. Last year at this period a fairly 
profuse shower was seen from 246° + 64° 
with maximum on June 28. On that night 
meteors were also observed from a radiant 


Mar 26, 1922. 
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THE DISAPPEARING GAP BETWEEN 
THE X-RAY AND ULTRA-VIOLE? 
SPECTRA. 


In his second lecture last Saturday at. 
the Royal Institution, Professor Richan- 
son described the experimental method 
by which the large gap existing in 193 
between the shortest measured wave-length. 
of ultra-violet light and the longest | 
measured wave-length of X-rays had ben. 
filled in. 

Rays differ from ultra-violet light as 
ultra-violet light differs from visible light, 


namely, in being of shorter wave-length 


Professor Millikan, of America, has 
applied the method of the reflecting diffrac- 
tion grating to the measurement of wave- 
lengths of ultra-violet light still shorter 
than those measured by Professor Lyman, 
of which the extreme were about fifty 
millionths of a millimetre in length. 

A diffraction grating of the type in 
question is a concave metal mirror, on the- 
‘surface of which close parallel lines are 
ruled, many thousand to the inch, For - 
the particular purpose in view the ruled 
lines, which are actually scored in the | 
metal, have to be of breadth equal to that » 
of the space between them, and to male 
such a grating with the requisite precision 
is a matter of the greatest difficulty. Pro 
fessor Millikan accomplished this feat 
with the help of Professor Michelson 
(whose name was recently before the public 
during the discussion of Einstein’s theories. 
in connection with the celebrated Michel- 
son-Morley experiment. He is the greatest 
living expert in the matter of ruling 
gratings). | | 

With this grating Professor Milikan 
measured very short wave-lengths of altra- 
violet light. He used as his source of the 
light a spark between rods of various light 
elements, the rods being in a very high 
vacuum, and a potential of some hundreds 
of thousands of volts being applied across 
a very narrow gap. 

Professor Richardson himself and some 
other experimenters have measured ever 
shorter wave-lengths. The photographic 
method is not used, the radiations being 
detected by the so-called photo-electric 
effect. If, namely, ultra-violet light falls 
upon a metal plate electrons are liberated 
which have a speed depending only on the 
wave-length of the light, the shorter being 
the wave-length the greater the speed of 
the electrons. 

The general result of recent work is that 
wave-lengths have been measured right 
across the gap which existed in 1916. In 
conclusion, Professor Richardson devoted a 
few words to the importance of thé work 
on the limits of the X-ray spectra from the _ 
point of view of the theory of the structure 
of the/atòm, as giving information con-- 
cerning.the arrangement of the electrons. 


~ eres =e 
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— Scientists. 
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THE GLIDER IN AVIATION. 


While the problem of flying in machines 
heavier than air has been effectively 


solved, there are thimgs conmected with 
fight which are still a mystery. 'The pro- 
blem of the soaring bird, for example, has 
engaged specialised 


‘Observation of high-soaring birds was 


-arranged in Egypt, with a view to obtain- 


ing some clue to one of the secrets of the 
-air of which the soaring bird is an 
‘example. While varying air currents at 
different strata may to some extent aid 
‘the power of birds to keep poised in the 
-air for long periods without any apparent 
motion, or at least what would be ordi- 


narily considered adequate effort on their 


part, this explanation does not seem to 
-meet every observed case. ,This unex- 


' -plained power _of birds was noted by the 


' Royal Scottish Museum. 
- tperiments with gliders have been recently 
- made in Germany. 


well- whiter on matural subjects, 

Richard Jefferies, and described at length 

.in one of. his articles. | | 
Further progress in this department of 


‘aeronautics is more likely to be made by 


' experimental work with the type of air 


machine known as. gliders, of which the 
earliest examples may be seen in the 
Successful’ ex- 


This line of inquiry 
is not greatly ‘helped by the very efficient 
"motor aeroplanes now in-use. These are 
now made with a motive power so great, 


~. and: with such stabilisation features of 
© design that they are rendered to a large 


extent independent of the invisible air 


. currents, an instinctive knowledge and 


utilisation of which probably accounts 


- for somé of the features of the flight and 
-buoyancy of birds. 


Widespread attention is being given to 


“the problem of motorless flight in other 


countries than Germany. The Aero ‘Club 
of Edinburgh has recently taken the 
matter up, and has constructed a new type 


_ ‘of glider, something between a monoplane 


and biplane, from the designs of Mr. A. 


‘Crawford, one of the leading members of 


the club. Mr. Crawford, who has experi- 
mented for some tame with gliders, is to 
ilot the machine on her first flight in the 


beginning of mext month. The experiment 


will probably bé made on Lanark Moor. 


l - ` Should the success of her trials warrant it, 


: ‘level. 


and subject to the approval of the authori- 
ties, a flight may be attempted later from 
Arthur’s Seat, some 800 feet above sea 
Most of the German flights have 


' ‘been performed from high altitudes, in 


some cases as much as 5,000 feet above sea 
Jevel, but while ‘such initial height is more 
favourable on- account of the better aerial 
conditions which prevail at the higher 
altitude, it is not essential. It has been 
proved that it is possible to soar as much 
as 300 feet above starting point merely 
by taking advantages of wind fluctuations. 
Such soaring flights have been made for a 
duration of nearly 22 minutes, while the 


| -distance traversed has been as much as six 


» 


miles. ; \ 

The machine of the Edinburgh Aero 
Olub, which. is housed ‘in the Olub head- 
quarters at Corstorphine. differs largely 
‘from the various types of glider hitherto 
employed. It-is heavier than the most 
successful German machines, weighing 190 
Ib.: slightly longer, being 20 feet in 
length. while its wingspan, 28 feet in 
breadth, is not so ‘broad. The body of the 
machine is a framework of cane and lath- 
wood. In front is the main plane, the 
position of the pilot being between the 
‘two wings, which are strengthened with a 
series of wires. Above the main plane is a 
‘smaller plane. At the rear there is a small 
tail plan2= for’ elevating the machine. 
Below there is a skid, which is used to 
“support the machine in landing, and which 


_ attention among 
Some: time ago a special 


also acts as a brake. The start is to be 


effected by the use of wheels, which are 
released by a mechanical contrivance as 
the glider rises. The initial power is to 
be. supplied by a motor-car attached to 
the machine by a cable three or four hun. 


dred feet in length. When the requisite 


height has been attained the cable will be 
released by the pilot, who is also enabled 
to control the wings of the glider by adjust- 
ing wires, Itis estimated that the machine 
is capable of making a three-mile glide. 
The aim of the promoters of the Club 
is primarily instructive recreation, but 
they nevertheless hope by observation to 
promote the science of flight by surprising 
the laws that govern the existence of air 
currents. Such knowledge would be in- 
valuable to pilots when making a forced 
landing. The spaces of the sky in which 
no apparent motion is visible to the human 
eye are full of a movement that the in- 
stinct of a bird can apprehend and utilise. 
It is known that air currents are influ- 
enced by ground obstacles, such as hills 
and woods, while. the very colouring of the 


countryside, which absorbs the solar heat 
‘unevenly, gives rise to wind deflections. 


There are besides many other factors that 
complicate aerial navigation,. and it is 
these problems that the ‘‘ glider’’ believes 
he is best equipped to solve. 


——_ 2s 6 0 
THE CARBURISING OF STEEL. 


The results obtained in commercial car- 
burising are, according to a summary of 
a paper by the ‘‘ Engineer,” read at last 


week's meeting of the Iron and Steel In- 


statute, very much dependent on the 
quality of the steel, and as these qualities 
cannot be determined by the usual chemi- 
cal or physical test methods, the practical 
value of a carburising test is obvious. A 
better product with uniform hardness, less 
operating trouble, and fewer rejections due 
to improper hardenjng, would be the 
ultimate result. , 

It is necessary for tests of this kind that 
microscopical examinations of carburised 
sections be made; but these do not, if 
properly conducted, involve a large amount 
of work, and after a little experience it 
becomes a very easy matter to determine 
from the carburised structure whether the 
steel is suitable for carburising or not. 
Carburising on a laboratory scale can be 
carried out in a few hours, especially if 
some kind of tight-fitting containers are 
employed in accordance with the recom- 
mendations made in the paper. It must 
be understood, however, that a test of one 
specimen, from a large heat of open- 
hearth steel is not a perfect safeguar] 
against improper steel, as different parts 
of a heat often show different carburising 
qualities. Even one sample from each heat 
is, however, likely to catch the worst cases, 
and if several samples from each heat are 
tested, a reasonable security against im- 
proper steel should be obtained. Tests of 
this kind constitute, moreover, a distinct 
warning to the steel mills not to send their 
off-heats to consumers who are known to 
submit the steel to tests of this kind. 

For most carburising purposes a clean, 
well-made, straight low-carbon steel would 
be satisfactory, especially if hardened by 
spray quench to counteract small varia- 
tions in the steel. Owing to the difficulty 
of obtaining a steel of this kind of uniform 
and proper quality in the open market, 
the author is inclined. however, to recom- 
mend for general carburising purposes a 


-stee]l with 0.30 to 0.50 per cent. chromium. 


For parts subjected tc a very severe ser- 
vice, steels with higher content of alloys 
such as chromium, nickel. and vanadium 
canbe recommended, although for ordinary 
purposes out of the question owing to the 
higher price. A slight percentage ,of 


chromium, such as suggested, would give 
a steel of good carburising properties, as 
it is very unusual to find a chromium steel 
with abnormal properties ; would not raise 
the price very much ; Would rather help 
than impair the machining qualities, as 
straight low-carbon steel often tedrs under 
the tools, on account of being too soft; 
would increase the rate of penetration in 
the carburising somewhat; would be bene- 
ficial for the hardening ; and Jast, but not: 
least, would necessitate carefully deoxi- 
dised heats, as otherwise so much chro- 
mium would be lost in the furnace that 
the chromium content in the finished steel 


jis likely to be lower than specified, and 


thus detectable by chemical analysis. 

Mr. Ehn, tle author, finally called atten- 
tion to the important fact that this in- 
fluence of oxides in steel is not restricted 
to carburised low-carbon steel only. They 
will, if present, materially influence the 
results obtained in heat treating and 
hardening of any steel. In the paper, the 
probable influence on grain size and struc- 
ture of work submitted to tough annealing 
operations, and on the spheroidising of the 
cementite in annealing high-carbon steels, 
are mentioned. It is an interesting fact 
that by carburising high-carbon steels so` 
as to obtain a carbon content of 1.10 per 
cent. or over, a very sensitive test on the 
degree of deoxidation is obtained, and 
that in several instances it has been 
possible to prove by this method that ' 
failures in hardening were due to the 
presence of oxides in the steel. A well- 
deoxidised, high-carbon steel should give 
the structure described as normal in this 
paper, while abnormal properties are re- 
vealed mainly by irregular grain size. 
Many failures, especially in hardening, 
are likely to find their explanation on 
tests of this kind, and perhaps even the 
mysterious property of steel known as 
“body” might ultimately be explained 
by the presence or non-presence in the 
steel of non-metallic impurities, presum- 
ably oxides in solid colloidal solution. 


—— 6 O 


SCIENTIFIC SOCIETIES. 


oo n e n , tg 


ROYAL METEOROLOGICAL 
SOCIETY. _ 


The usual monthly meeting of this 
Society was held on Wednesday, the 17th 
inst., at 49, Cromwell Rd., South Ken- 
sington, Dr. C. Chree, F.R.S., President, 
in the chair. 

A paper by Dr. A. E. M. Geddes, 
O.B.E., entitled ‘‘ Weather and the Crop-. 
vield in North-East ‘Counties af Scot- 
land,” was read. Some fifteen years ago 
Mr, R. H. Hooker applied the methods of 
correlation in order to find the relation be- 
tween the yield of the crops in Eastern 
England and the “ weather.” Under the 
term ‘‘ weather,’’ were included tempera- . 
ture and rainfall. Since that time the 
method has been employed by various in- 
vestigators in different countries, 
especially in America,, but little beyond 
Hooker’s work has been done in. this 
country. The present paper deals in a 
similar way with the principal crops of 
the three north-east counties of Scotland. 
A preliminary ‘investigation còvers the 
whole of District 6a of the Ministry of 
Agriculture, i.e., from Nairn to Fife. It 
is shown, however, that there is not suffi- 

ant uniformity in all the conditions over 
this area to permit of useful deductions 
being drawn. Consequently, the final ín- 
vestigation is confined to the counties of 
Aberdeen, Banff and Kincardine for the 
period of, years 1885-1919. The conclu- 
sions arrived at «indicate that in those 
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north-east counties cereals prefer a com- 
paratively warm summer, with rainfall 
somewhat in excess. Root crops show less 
connection with the weather than do 


cereals, but on the whole prefer a season 


with rainfall below the normal. The yield 
‘of hay is found to be influenced almost as 
much by the weather of the year previous 
to that of harvest as by that of the actual 


year of harvest. A comparison of these 
results with the latest values for Eastern. 


England for the same period of years 
shows that the most important sections of 
the year so far as weather is concerned 
vary from district to district. In any in- 
vestigation of this nature, therefore, care 
must be taken not te make the district 
too wide. 

After the reading of the’ paper, a 
general discussion took place on Dr. 
Geddes’ paper, and on Mr. R. H. 
Hooker’s Presidential Address of January 
18, ‘‘The Weather and the Crops in 
Eastern England, 1885-1921.”’ 

A paper was also read by Mr. H. P. 
Waran, M.A., Ph.D., on ‘‘ A New Form of 
Direct Reading Barometer.” The paper 
deals with a modified form of siphon 
barometer that compensates automatically 
for the change of level, and gives the 
réading at an eyepiece, and thus avoiding 

l errors of setting and adjustment, en- 
ables the minutest fluctuations of pressure 
to be followed with certainty. This is ac- 
complished by the use of a novel device of 
reading axially through the inclined upper 
- reservoir the reflection on the mercury 
surface of the divisions of a short length 
of vertically suspended scale which has 
once been set to read the actual pressure 
on the cross wire. 
design for a meteorological station baro- 
meter on this principle is also suggested. 


—————_ =D O Ol 


NORTH MIDDLESEX WIRELES 
CLUB. ; 
The 91st meeting of the club was held 
on Wednesday, May 17, the chair being 
taken by the President at 8.50 p.m.. The 


minutes having been read, and some an- 


mouncements having been made by the 
Secretary, the Chairman addressed the 
meeting, and more particularly those who 
were new members, or prospective new 
members. His remarks were, as usual, 
witty and to the point, and members were 
pleased to see him back in his old form 
after his indisposition, which has kept him 
from taking an active part in the club’s 
affairs recently. 

He then introduced to the meeting Mr. 
Ed. McT. Reece, who had kindly come 
down to lecture on “The Advantages of 
Sectional Wireless Sets.” Mr. Reece said 
that in addressing this club he was faced 
with the difficulty that, although it was 
one of the oldest clubs, and had many ad- 
vanced experimenters, yet he gatheted from 
the Chairman’s opening remarks that 
there were present that night a number 
of beginners. He therefore asked the 
advanced workers to forgive him if he 
went over ground which was already 
familiar tothem. He said that his lecture 
would be like the set he had brought to 
the hall with him, viz., in sections. In 
the first place, he showed what advantages 
there were in being able to connect up the 
instruments in different ways. The instru- 
ments on the table were made by Messrs. 
Butler and Co. with that end in view, 
and the base-board was pierced with holes 
spaced equidistantly, and the instruments 
could be removed and refixed with the 
greatest ease, the holding-down . screws 
being the terminals. 

The next section dealt with the mean- 
ing of the terms “capacity” and 


A similar mechanical |. 
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“ inductance,” and Mr. Reece explained 
these in a very clear manner by diagrams 
on the board, and mechanical analogy. 
This explanation was of great interest to 
the beginners, and several new points were 
brought out which had not been clear 
before. Mr. Reece said that he felt a 
certain regret that the coming of the valve 
had made such a revolution in wireless 
that signals could be obtained even if the 
apparatus was carelessly made, ‘whereas in 
the days of crystals all connections had to 
be good, and the adjustments accurate, and 
the general efficiency had to be high before 
signals could be heard. Nowadays, if the 
signals were not as loud as desired, there 
was a tendency to add more valves rather 
than to look for the real .cause of the 
trouble. Personally, he said, he was very 
fond of crystals, and advocated using one 
crystal and one valve, particularly for 
beginners. This combination ‘was both 
efficient and cheap. oft oe 

The next section of the lecture was of a 
more advanced nature, and several ques- 
tions were dealt with by Mr. Reece. Mr. 
Dixon had a lot to ask regarding grid 
leaks and grid condensers, one of his 
favourite subjects, and ten o’clock came 
and members still had questions to put. 
At the close of question time, the Chair- 
man thanked Mr. Reece in a few well 
chosen words, and the applause which 
followed left no doubt as to the way in 
which the lecture had been received. 

During the evening nine new members 
applied for election. Particulars of the 
club may be had on application to the 
Hon. Secretary, E. M. Savage, Nithsdale, 
Eversley Park Road, Winchmore Hill, 
N.21. 
mee > 6 ~~ 


SCIENTIFIC NEWS. 


n 

The Royal Observatory at the Cape of 
Good Hope announces, the discovery of a 
new comet, which at the time of the dis- 
covery, on May 17, was moving rather 
quickly in a north-easterly direction near 
the bright stars Castor and Pòllux, which 
mark the eastern boundary of Gemini. 
This is the second comet found this year, 
the first having been discovered last 
January, also at the Cape. The comet’s 
movement will take it through Cancer 


‘towards the little group of stars which 


form the Lynx, below the Great Bear, and 
as it is increasing both its Right Ascension 
and North Declination it will nightly pro- 
long its stay above the horizon. At present 
it is not bright enough to be seen with 
the naked eye, but quite a small telescope 
will show it. By the end of the week it 
will be just below the Lynx group, and 
remain above the horizon until 3.50 a.m. 


Professor G. Elliot Smith, F.R.S., 
announces the discovery in Upper Pliocene 
beds in Nebraska of a tooth which is de- 
clared to belong to a hitherto unknown 
genus, its nearest resemblance being to 
Pithecanthropus, the ape-man of Java. It 
will be remembered that in an interview 
which was published in “ The Times ” on 
November 9 last, Professor Elliot Smith 
drew attention to the importance of the 
Rhodesian man whose fossilised remains 
were found in the Broken Hill mine in 
Northern Rhodesia. 

The discovery is announced of what is 
believed to be the germ of typhus fever 
by Dr. N. Kritch, the woman director of 
the Sokolnichersky Hospital Laboratory in 
Moscow. Dr. Kritch is said to have succeeded 
in isolating a coccus which is disc or biscuit- 
shaped and in appearance much like the 
pneumo-cocous. The germ was found in 
the brain tissue and spleen of 150 cases 
of typhus one hour after death. The 
organism was then grown in media com- 


“we 
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posed of a sterilised emulsion of pan- 
oreatised spleen.* Inoculation of guinea 
pigs with it invariably produced the 
symptoms of typhus.fever. The work will, 
of course, require confirmation. 


A wireless lighthouse, in effect, is what 
has been evolved as a result of the ex- 
periments. now being completed on the 
island of Inchkeith, in the Firth of Forth, 
in directing ships during fog by wireless. 
A revolving reflector is employed, by 
which waves may be sent out after the 
manner of a revolving light: In tests 
made. between a vessel in the Firth and 
the ‘‘ wireless lighthouse,” a working 
arrangement covering seven nautical 
miles has been obtained.. 


“ Astronomy for Busy People,’’ by Mn. 
H. Periam Hawkins (London: Simpkin, 
Marshall, Hamilton, Kent, and Co., Ltd., 
3s. 6d.), is as readable and informative as 
all its author’s contributions to the study 
of the science she has so well helped ta 
popularise in the best sense of the word. 
It covers 135 pages, but will slip easily 
into the breast pocket, and with Mrs. 
Periam Hawkins’ “A.B.C. Guide to 
Astronomy,” which can be had of the 
same publishers for half-a-crown, will start 
the student pleasantly and profitably on 
his further acquaintance with the most 
fascinating of all the relaxations from the 
worries of the times. We need only add 
that acouracy of fact throughout is guaran- 
teed by Dr. Crommelin’s reading of the 
proofs to ensure as wide and well deserved 
a sale as any of Mrs: Periam Hawkins” 
books. i 


At last a device, designed to do away 
with tho necessity of affixing postage 
stamps to correspondence, has been put — 
to a test in the Engineer’s Department 
of the General Post Office. The inven- 
tion is known as the Pitney-Bowes Post 
age Meter, and is capable of pinana 
postage impressions directly on 
matter. The postage is paid by means of 
a small detachable meter, without which 
the machine cannot act. This meter has 
to be taken to the Post Office at intervals 
to be set or charged with postage. It 
stops when the amount of postage for 
which it is set has been exhausted, and 
prevents the user from. making further 
impressions with the machine. The ides 
originally is American, but ‘the machines 
will be manufactured and marketed here 
by an English company. ‘The machine 
operates automatically by electricity, an¢ — 
handles over 250 pieces of mail a minute — 
The meter is detachable, and several — 
meters representing the different values 
of postages can ‘be used on «the same 
machine. Surely the machines might be | 
installed in the sorting 'rooms of the Post: 
Office itself? If it is of any real use; it . 
is there the work will be saved. 


Sir Ernest Henry Shackleton, of East- 
bourne, the Antarctic explorer, who die¢ 
on board the steam yacht Quest, at South 
Georgia, left £556. | 


“ Metallurgy of Iron and Steel ’’ (Sir 
Isaac Pitman and Sons, Ltd., 2s. 6d.) is 
another of Pitman’s botanical prints.. 
based on the work and papers of Sir 
Robert Hadfield. SAS 


The death is announced of Professor 
Henry Marion Howe, a distinguished 
American metallurgist,. well known also 
here and on the Continent. By his 
“ Metallurgy of Steel,” published in 
1891, he did much to develop the science 
of metallurgy, which was then emerging. 
from its embryo state. Professor Howe, 
who had received numerous honours from 
this and other countries, played a notable 
part in the introduction and development 
of manganese steel in the United States- 


Iiri 


7., held at the 
Atlantic City, N.J., beginning June 27, 
.and continuing to July 1, 1922. Among the 


May 26, 1922. 
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> .Born at Boston on March 2, 1848, he ‘was 


the son of Dr. Samuel Gridley Howe, who 
was among the first to assist the Greeks 
in their struggle for freedom. His mother, 
Mrs. Julia Ward Howe, was the author 
of the famous ‘‘ Battle Hymn of the 


n ~ Republic.” 


“ Blectricity and Matter ” was the sub- 
ject of the Kelvin Lecture, delivered by 
Sir Ernest Rutherford at the Institution 
of Electrical Engineers on the 18th inst. 
He described the theory of the structure 
of matter on the basis of atoms and 
electrons. Electrons, he said, were 
arranged in groups revolving in their own 
orbits, and the phenomena of radio- 
activity were due to an explosion in the 


. nucleus of the atom and not to the elec- 


trons. When -the nualeus of an atom 


altered the intensity of its charge, the 
' atom would change from one element to 
` another, but this was not easy, as the 


nuclei were extremely stable, but when 
change did occur the energy evolved was 
considerable. It. was thought that all 
energy was formed by the building of com- 
plex atoms from hydrogen, which was the 
simplest, as it only had one charge. It 


' was supposed that the Sun derived its 
` radiant energy from this source. In that 


case it would be the formation of the 


; complex helium atoms from the simple 
= hydrogen which would create the radiant 


> energy. 


Dr. John Macpherson, C.B., who has 


- lately retired from the post of Commis- 
; sioner of the Board of Control for Scot- 


land, has been offered, through the Agent- 


: General of New South Wales, and has 
- accepted for a period of three years, the 
; post of Professor of Psychiatry 
- University of Sydney. This Chair is the 
~ first of its kind in any University in Aus. 


in the 


tralia. 


Dr. Macpherson for some years. 


. lectured ,on the subject of mental dis- 


eases at the Royal Colleges’ School of 


. Medicine. ’ f 


The 25th annual meeting of the Amèri- 
can Society for Testing Materials will be 
Chalfonte-Haddon Hall, 


subjects selected are “ Physical Properties 
and Tests of Steel Castings,” “Fatigue 
of Materials,” “ Effect of Sulphur in Rivet 
Steel,” “Impact Testing of Materials,” 
“Specifications for Coal,” and papers 
relating to the inspection and specification 
of concrete. In addition to these special 
technical papers are expected. 


Dr. Laveran, Professor at the Pasteur 
Institute, Paris, ‘has died at the age of 
seventy-seven years. He did good work 


= in connection with the prevention of 
' malarial fever, and on retiring from active 
- practice some years ago he devoted himself 


to research work at the Pasteur Institute 


_In connection with parasitology. Dr. 


Laveran was awarded the Nobel Prize for 


. Medical Science in 1907. He had‘ been 


since 1893 a member of the Academy of 
Medicine, of which he was President in 
1919, and was also a member of the 
Academy of Sciences. 


The Council of the South Wales Insti- 
tute of Engineers will’hold an Engineering 
Exhibition at the Drill Hall, Cardiff, 
during the week commencing November 20, 
1922. Each morning a conference will be 
held .at the Institution, Park Place, 
Cardiff, when short papers on subjects con- 
nected with the Exhibition will be read 
and discussed. Offers of such papers would 
be welcomed. The .Exhibition will be 
opened each day at two o’clock p.m., and 
will comprise six sections on scientific, 
measuring and recording instruments as 
applied to all branches of engineering ; 


water-softening and cooling plant; boilers 
and equipment ; oil burners ; pipes, valves, 
Separators, etc.; drawings of models of 
modern engines; governors and safety 
devices; switchgear, cables, controllers, 
etc. ; overhead lines; electrical tools and 
other appliances; small motors; electric 
cranes ; telephone and wireless apparatus ; 
mechanical transmission of power; bear- 
ings, clutches, ropes, belts, gearing, etc. ; 
workshop appliances; machine too. 

small; pneumatic tools; hydraulic tools ; 
and a mining and general industrial 


~- 


section. 


A National Exhibition of Power and 
Mechanical Engineering will be held at 
the Grand Central Palace, New York, 
during the second week in December, 1922. 
The exposition will immediately follow the 
annual meeting of the American Society 
of Mechanical Engineers, and it is ex- 
pected that the exhibits will supplement 
the reports of special committees and dis- 
cussions at the meetings of the society. 


Asked if any further consideration had 
been given to the scheme prepared by Sir 
Eric Geddes for the utilisation of the 
waters. of the Severn for the generation 
of electrical power, the Parliamentary 
Secretary to the Minister of Transport has 
stated that the Water Power Resources 
Committee expressed the view that tech- 
nical ‘information available in regard to 
the possibility of utilising the tides in 
the Severn for the generation of power 
was not sufficiently precise to enable 
them to express a final opinion. The 
committee recommended that a technical 
commission should be set up to investigate 
the possibility from a commercial stand- 

oint, with special reference to the Severn 
estuary, but owing to the financial posi- 
tion and the necessity for drastically cur- 
tailing the expenditure of Government 
Departments it had not been practicable 
to set up the proposed commission. 


e 8 @ =< ____—. 
LETTERS TO THE EDITOR 


axed : 
REFRACTION AT THE HORIZON— 
MOON’S TRUE POSITION WHEN 
ON THE HORIZON—MARS, 1924— 
THE MEETING OF THE ASTRO- 
NOMICAL UNION—A NEW COMET. 


[207.]—Refraction at the Horizon (177, 
p. 194).—Mr. Griffith raises interesting points 
or consideration, though there is no reason to 
deny or contradict any of his statements. The 
sentence he quotes from Symonds’ ‘‘ Nautical 
Astronomy ” is certainly loosely written, but 
I cannot recall meeting with the definition 
of horizontal refraction in this form in any 
other book. Mr. Griffith’s emendation, 
‘‘Qwing to atmospheric refraction, when a 
body appears to be on the horizon it is 354’ 
below it,’ is an obvious improvement, and 
is to be found, I think, elsewhere, in sub- 
stance if not in actual words. Still, this is 
not a perfect definition, because it does not 
state that the visible horizon is implied. If 
the sentence in Symonds’ were read ‘‘ Refrac- 
tion causes a heavenly body when in the 
sensible horizon to appear to be about 354’ 
above it” it would be correct as to words, 
though not numerioally, for the figure, Mr. 
Griffith says, should be 29. : 

However, this question gf words is almost 
immaterial, for we agree on the main fact, 
which is that in Tables of Refraction the 
argument Altitude is Apparent Altitude, and 
altitude 0, assuming there is no.dip, implies 
that the celestial body is on the visible 
horizon, and is rising or setting to the eye. 
It is agreed that the angular distance that the 
body is then below the sensible horizon, or 
the angle which, added to 90°, gives the true 
zenith distance, is called the Horizontal 
Refraction, and it is of some interest to con- 
sider its exact amount. There are consider- 
able variations in this of an accidental 
nature, depending on place and circumstances, 


which could be shown by many references 
if apace permitted; but we must neglect 
these and consider mean values only. 
Chambers’ logs. gives 34’ 54.1’, which is 
said to be from Bessel’s “ Tabula Regiomon- 
tanz,’’ but these tabule do not extend right 
down to the horizon, and possibly—but I am 
not sure—this value has been found by 
extrapolation. Again, I am ignorant how 
Col. Close arrived at his figure 33’ 51’, but 
perhaps it is a result derived from geodetia 
operations, in which case the smallness of the 
disagreement is rather striking. Bessel’s 
‘‘Tabule Regiomontane ” is practically the 
result of observation, and the following com- 
panon with theoretical determinations made 
Mr. Ivory and Sir John Lubbock about 
years ago, extracted from a Memoir by 
he latter published in 1840, may be instruc- 
ive :— 
Mean Refraction 


App. Computed. 
Alt. Iyory Lubbock Bessel 
Q n" te n 
89 1466.8 1461.49 1481.8 
894 1729.5 1725.70 1764.9 
90 2072.6 2075.4 — 


Ivory and Lubbock therefore show the hori- 
zontal refraction to be practically 544’, and 
this, or the integral figure 54’, is generally 
adopted. But this is clearly a case where 
observation is required, and it would be a 
valuable contribution to the subject if same- 
one would devote himself to observing the 
exact instant of sunset or sunrise. It would 
not be an task, for an adequate series 
would probably extend over many years. 
There is one such series on record. In the 
middle of last century, Sir Andrew Lang, 
Governor of the island of St. Croix, in the 
West Indies, who was evidently a careful 
observing astronomer and was possessed of 
an altazimuth and other instruments, made 
observations on the rising from the sea- 
horizon of the Sun’s upper or lower limb, 
or both combined, so as to determine the 
exact moment of the rising of his centre. 
From his place of observation it was Pe 
to see sunrise in only six months of the year, 
and though Sir Andrew apparently used his 
opportunities assiduously, he was only able 
to make the observation 17 times in the 17 
years between May, 1831, and February, 
1848, so that it is not an easy matter to 
make a record. 

In supplementary series made in 1857 and 
in the years 1860-1863, the observations are 


rather more frequent (‘‘ Monthly Notices,” © 
R.A.S., November, 1862, and November, 


1863). 
440 k, and the dip of the horizon measured 
with the altazimuth was 20’ 56”, or, in other 
words, the apparent zenith distance of the 
Sun’s centre at rising was 90° 20’ 56”. The 
zenith distance of the Sun at the instant of 
observation being computed, the difference 
between that and 90° 20’ 56” is obviously 
the effect of refractjion and parallax, the 
latter being about 9’. The mean of such 
differences given by the 17 observations was 
32’ 18.847, with a range of about 
30” on either side. Barometer at place of 
observation (where it reads .455 in. lower 
than at sea-level) was 29.619, thermometer 
77.5 F. (means), so that the horizontal re- 
fraction, or rather, the refraction at alti- 
tude—20’ 56”, was found by observation to 
be 32’ 287. H 

Though it is impossible to argue from this 
with great confidence, because so little is 
known about the rate of change of the refrac- 
tion at this zenith distance, the observation 
seems to show that the adopted 34’ for 
zenith distance 90° is rather large, or, 
perhaps, considerably too large, especially 
as refraction is said to be greater when the 
rays cross the sea than when they cross land. 
These observations were made with a tele- 
scope, and not by naked eye. The detail 
about the amount of the dip is instructive, 
and the matter is mentioned here to some ex- 
tent with the hope that it may lead someone 
else to go and do likewise. 

Moon’s True Position when on the Hori- 
zon (246, p. 210).—Though this query 1s 
addressed to Commander Ainslie, it comes 


P aptly-after the above paragraphs that I 


cannot refrain from answering it, and ask to 


The altitude of the observatory was. 
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be pardoned for doing so. The sentence 
quoted is very curious, but the reasoning 
of the writer seems to be this (I have not 
the book to refer to) :—When a body is seen 
on the horizon, because of refraction it is 
really below the horizon. But parallax acts 
in ‘the opposite direction to refraction; 
therefore, because of parallax the body is 
really above the horizon by 57’, and the dif- 
ference between this and the 34’ due to 
refraction is 23’ above. 

The fallacy is based on some want of dis- 
tinction between the sensible horizon and 
the rational horizon. Parallax depresses the 
body with respect to the latter. But I think: 
the elucidation of the puzzle had better be 
left to each one’s discernment. 

Mars, 1924 (253, p. 210).—Mars will be in 
Opposition at 5 o’clock in the afternoon of 
August 23, 1924. At that opro iion it will 
be in the constellations Oapricornus and 
Aquarius, between 21 h. and O h. Right 
Ascension, and between 20° S. Declination 
and the Equator. At Opposition it will be 
nearly 18° S., and therefore not so low in the 
sky as at the present time. A planet is 
necessarily at its lowest when at Opposition 
ìn June, because it is immediately opposite 
-the Sun in the Ecliptic, and the Sun is at 
its highest. The longitude of perihelion of 
the orbit of Mars is 333° 18’, and the Earth 


that there is a possibility of error in the tele- 
gram. -H. P. Hollis. 


SOLAR HALO. `, 


very rough measurements a radius of 20°. : 


the same all over, and yet -the 
always brightest at the north of the Sun, 


England noticed it? H. J. 


LUNAR ENIGMAS. 


ae : tees features that he mentions, and have 
is in longitude 180° from this on August 26 , 

or only three days after Opposition, in 1924, i ce eaten the matter. 
which makes the approach on that occasion | -2Y ao ab u, as stated by 


some authorities, 
Moon is confined: 
and is very rarefied, 
to fall upon the mountain tops? 
would only appear upon the lower 
in the valleys. Or, alternatively, 


unusually close. | 

The distance of Mars from the Earth on 
August 22-23, 1924, will be 0°3728 in 
astronomical units, which is smaller than it 
has been or will be during the present cen- 
tury or was during the last. At Opposition 
on August 18, 1845, the distance was 0°3729. 
Other close approaches during the two cen- 
turies taken from a list by Signor Enzo Mora 
in ‘‘ Astronomische Nachrichten,” No. 4379, 
are given in the following table, in which the 
first column shows the date of Opposition, 
the second that of closest approach :— 


entirely to the valleys, 


from the Sun a slight fall of snow occurs. 


and less in body, 
that the crystals 


1813 .. July 31 Aug. 2-3 0.379 | am assuming that there. is now no internal 
1830 .. Sept. 19 Sept. 14 .. 0.887 | heat remaining in the Moon, and that the 
onn . Aug. 18 Aug. 18 0.372 | atmosphere, if any, is not sufficiently dense 
pe x Ae Ra! guy 5 +> 0.891 | to retain enough heat to cause the same con- 
nae pens 2 x ai "3s ° pe ditions as those existing upon our own sphere 
1909 Sept. 24 Sept. 18 0.889 so as to make it comparable to the snow 
1924 .. Aug. 28 Aug. 22-98 .. 0.872 | deposits upon our mountains. 
1989 .. July 28 July 27-28 .. 0.388 Norwood, May 20. Edwin Thorne. 
1956 .. Sept. 10 Sept. 7 ++ 0.378 | — 
ea ug. ug. 11-12 .. 0'376 
1988 3. Sept. 28 Sept. 23 2. 0.893 ARISTARCHUS—REAUMUR. | : 
| | ? (243 ji [210.]—With regard to Mr. Eliot- 
Star or Planet? ( » P- 0).—I amļ| Merlin's reference (194) to the dusky 
sorry not to be able to give a name to the'| bands in the eastern slope of Aris- 
object ‘‘ Amateur” saw just below the Moon tarchus, I have had those bands under 


on May 8. It was certainly not a planet, and 
_ the fourth magnitude star 6 Virginis, though 
not far away, was slightly above the Moon’s 
centre and 2 degrees to the left. 


Mercury.—No doubt there will be many 
communications from correspondents who have 
seen Mercury by the naked eye at this favour- 
able apparition. I have word from a friend at 
Fowey, in Cornwall (longitude 18} min. West), 
that 1t was seen there at 8 h. 20 m. Green- 
wich Time on the evening of Saturday, 
May 13, and also that he has authentic in- 
formation of the planet being seen on May 12, 
but gives no note of the time. I myself 
saw it for the first time about 8 h. 30 m. 
G.M.T. on May 19. 

The meeting of the International 
Astronomical Union at Rome apparently 
passed off with success in every way, but as 
yet there is little information as to definite 
decisions or formulated plans available for 
publication. I hear, however, that Professor 
Campbell has been chosen as President for 
the next meeting, which will be at Cambridge 
in 1925, and that the new Vice-Presidents 
are Mr. Hough, H.M. Astronomer at the Cape, 
Dr. de Sitter (Holland). Prof. Cerulli (Italy), 
M. Deslandres (Meudon), and Prof. Hirayama 
(Japan). 

There is news of a comet discovered by 
Mr. Skjellerup at the Cape of Good Hope on 
May 17 d. 6h. G.M.T., in R.A. 7 h. 53 m. 
45 s., Dec. 19° 32’ N.. with Daily Motion 
6 m. 40 s. increasing R.A., and 88’ north- 
wards in declination. The comet is said to be 


snow theories. 


between them, are not radial, but parallel. 
Delineations of these features differ much, 


of them. 
and 


only observer who claimed to have seen them. 
Perhaps since then Mr. Goodacre, with his in 


to be as elusive ad the cleft in Flammarion. 


ARCHIMEDES. 


[211.}—In reply to Mr. Burnerd (letter 180) 
there are two very shallow spool-shaped Tings 
on the floor of Archimedes. They run east and 


the north-east portion of the wall. I have no 
doubt it is these objects which Mr. Burnerd 
saw as mounds of a wave-like appearance. 
They were visible on the occasion he men- 
tioned—the 4th inst.—for I saw them myself 
on that evening, using a 12}-in. Calver, 

I first noticed these objects in February, 
1916, and drew Mr. Goodacre’s attention to 
them. He remarks, in a note which appeared 
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faint. Iam told by one who has looked for it 


{208.1—On the 17th of this month, at about 
ő o’clock in the afternoon, I saw from Here- 
ford a brilliant coloured halo, similar to those 
seen on the Moon, partially surrounding the 
Sun. After about a quarter of an hour the 
Sun clouded over, and half an hour late, 
when it cleared up again, the halo had dis- 
appeared. At the brightest period the appear- 
ance was brilliant as a semi-circle, and the 
other half could be seen forming a complete 
circle. It had as nearly as I could judge by 


The sky was clear except for very high 
feathery clouds, and as far as I could see 
halo was 


and after. three-quarters of an hour had 
vanished completely. Is such an appearance 
common, and has anyone in other parts of 


' [209.]—With reference to Mr. Merlin’s 
letter (194), I have myself observed the 


the atmosphere of the 


there would, be no snow 
erefore, it 
slopes and 
‘ let us sup- 
pose sufficient atmosphere, and that during 
the time the face of the Moon is turned away 


Then when the surface is again turned to the 
light and heat, the higher parts, being smaller 
will thaw in the same way 
of a lump of snow placed 
before the fire would do in our atmosphere. I 


observation, on and off, during forty years, 
and have never detected the slightest change 
in them and have no belief in the ice and 
But to me the two central 
dusky bands, with the brilliant white patch 


Spitta, and sold by C. Baker, 
‘the microscope. 


and I shall be glad to know what others make 


Some few years ago I raised the question 
of the clefts shown by Schmidt in Reaumur, 
Mr. Goodacre stated that they were 
requiring confirmation—Schmidt being the 


creased telescopic power, may have succeeded 
in picking them up. One hesitates in doubt- 
ing an observation by Schmidt. They appear 


west almost halfway across the floor from 


May 26, 1922. 


in the ‘‘ B.A.A. Journal ” for Feb , 1916, 
that one of these rings had been recorded by 
the iate Major Molesworth in 1897. |: It isa 
curious thing that although Archimédes has 
been the subject of special study by Mr. 
A. Stanley Williams, and other skilled ob. 
servers, these objects remained undetected for 
so long. G. P. B. Hallowes. 
Parkstone, Dorset. | 


MERCURY. 

[212.]—The planet Mercury was seen here 
‘with the naked eye at 8.45 G.M.T. on May 
17. The air was exceptionally clear, and 
judged the planet to be about 2° away from 
Venus. 

Birmingham. A. E. Newton. 

[215.]—Here the sky in the N.W. was un 
usually‘*clear on the night of the 17th inst, 
which allowed Mercury to be easily% picked 
up by the naked eye. This is writfer 
-Cause I have never before seen hi 
as brightly. Mercury is called a 
keenness of vision, but last night an 
blind could have seen him. 

Beckington, Bath Edward M. Ne 


‘MERCURY WITH AN OPERA-GBASS. 
[214.]—Mercury was easily found at 


9.20 p.m. (Summer Time) on May 18, }19, and 


20 with an ordin small opera-glasB, mag- 
nifying about Geo aiemeters at Westi Baling 
(on the West border of London). It low 
down in the W.N.W., about 5° to the right 
of Venus, and a little lower than this{planet, 


both being ‘well within one field of thp. glass. 
Mercury is far less brilliant than V -but 
anyone with such a glass could find i$ easily 


in the bright twilight, while still some dis 
tance above the horizon. Of course, the form 
of either planet cannot be seen with 
glass, but it is interesting to see M 
at all, considering that a great astro 
Copernicus, is said never to have done fo. He 
lived in a foggy district, and had no telescope, 
and an opera-glass is of most remarkable ed- 
vaniage in viewing the stars, at any rate 
eye which are “slightly short-sightéd ‘and 
astigmatic. F 
With an old Cooke three-inch teleshope, a 
Ramsden eyepiece giving 60 diameters;is just 
sufficient to show the illuminated - dsc 
of Mercury. A Ramsden eyepiece the 
advantage pointed out by Dr. Steavensdn that, 
by placing the image a little above theimiddle 
of the field, the colours due to atmospheric — 
dispersion are neutralised. A better view was | 
cbtained with a Huyghenian eyepiece! x100; . 


„with this, in viewing Venus, it was, found | 


advantageous to use an eyepiece screerf.of the 
thin pot-green glass recommended by Dr. 
for mo with 
a Q. 
MICROSCOPICAL RACK WOR 
{215.}-~-I fear I must differ from “ J. ! 
(199) oT recommending rackwork being kept 
dry. Dust will get in, and that dust is Jargely | 
silica—as he truly observes. But ff 
part I prefer that silica diluted with oy All 
moving contacts of a microscope shold be 
kept lubricated with good clock oil aftex clean- ' 
ing with petrol. Every microscopist jghould 
be capable of keeping his instrument in per- 
fect order and adjustment, which cannot be 
done without periodical cleaning and: lubri- 
cating and the tightening up of screws. Care, 
of course, is needed in using a screw- 
driver, and it is essential that that instrument 
be suitable for the particular job in hand, with 
the point in good order. Those used by clock: 
makers are to be preferred. During the war, 
when microscopes were at a premium, I was 
fortunate in picking up an excellent second- 
hand binocular by eminent makers at a very 
reasonable figure. It had been ‘much 
neglected, was very dirty, with several Screws 
loose, though: otherwise sound. 
I took it to the makers with the vie to its. 
receiving a thorough overhaul. Bub-bhey re- 
fused to even look at it, and in any case they 
couid not guarantee its return jander six 
months, being full.up,with war work. So I 
brought it ‘away “with me, and a 


Sa May 26, 1922. 


* times'glad I did so. That evening I spent 
< three happy hours in dismantling and 
thoroughly cleaning all parts, reoiling and re- 
In the endi it. looked like new, 


N 
Ae 
= adjusting. 


x subjected to Brashear’s soap-and-water treat- 
~ ment, using clean cotton “wool and’ cambric. 
‘This restored their surfaces to. their. original 
‘Justre. without the senfblance of a scratch. I 
“went to bed that night pleased with myself. 

,, and my purchase. - i - H. H. 

i ee | - , ` paa oi 

a © PSEUDO-SIRA DOMESTICA. 

z (216.}-—-L am_ enclosing ‘a photo-micrograph 

sof a Podura. scale of a species that I think 


Fis not well known. It is rather rare, The 
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‘ Collembola are continually having their names 
‘changed, ‘and this was known as Seira 
' domestica until a few years ago, when it was 
: changed to/Pseudo-sira domestica. 
* .In bygone days, when Podura scales’ were 
“ so‘much. used as test objects, the species 
: Lepidocyrtus curvicollis was selected as thes 
- favourite, but the. great drawback was that 
; -some specimens have bold and clear markings 
‘on the scales, while others have small scales 
“and faint, indistinct markings. S. domestica 
‘has not this peculiarity, and although some. 
‘scales are more transparent than others the 
markings are very uniform. From the photo 
it wiil be seen that each marking has a “pin 
‘head ” and a white “exclamation mark,” 


transverse striæ are very distinct. I am not]. 
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CENTRING | 
CENTRING SUBST AGE. CONDENSERS: 
[217.]—I think that “ R.-D:” has answered 


‘ | 


oo 4 


: 3 7 


convex or concave. Perhaps someone who has | 
sufficiently powerful Jenses can clear up that 


point for me. . 


Owing: to the scale being made to fit the 
*: working smoothly and with. precision. The| curved back of the insect it is very difficult to 
< eyepieces, prism, condenser ‘and mirror were | get all parts in focus at onde, so that the 
only shows the ‘‘pin heads” in one 


photo 


place. 


this photograph for me with the ‘‘ Davon ’ 


super-microscope, and it is-one of the best 


I have seen. _ G. A. Clout. 
226, Tonbridge Rd., Maidstone. 


OBJECTIVES VERSUS 


his own question in letter 187 correctly. The 
microscope is adjusted with a low power ob- 
jective in position, and all parts are truly 


centered. On substituting a high-power it is 
found that something has deranged the center- 


ing. Obviously the new objective is in fault, 
and the defect should be removed by adjust- 
ing it alone. I look with suspicion on all 
revolving nosepieces. Each.one should have 
centering screws. 


that the instrument can produce. But a great 
deal of useful work can be done when the 
centering is not perfect, and many micro- 
scopists are content with this, or instruments 


would not be sold without adjusting screws. 


A. Woolsey Blacklock, M.D. 


certain whether the. head of the marking is! Ipswich. ‘ 


a 
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; pression ' citrated rm 1 
Mr. Cornell, of Tonbridge, very kindly took should read “ciliatedi wormlike creature. 


. + Observer ill. 


' Accurate’ centering is- 
necessary when we want to get the best image. 


| 5 : - oe T 


i 


© ERRATA > 
_ [218.]—In the report of my lecture given at 
the. Quekett Microscopical Club on May 9 
there are a number of printer’s errors. 
The ex- 


been ‘‘ miliaris,” not ‘‘‘ mitiaris.”’ 
“citrated wormlike creature’ 


The word . “germination ’’ in the next sen- 
tence should have been ‘‘gemmation.’”?  . 


The starfish printed as ‘‘ Gibbon’s’’ starlet 


{should have been: “ gibbous starlet.” 


i 


should have been, ‘‘Synapta.” : ` . 
_ *€ Mollusca °? was printed with only ‘one 
1,? and the free-swimming 
be spelt ‘‘Salpa,’’ nat, ‘ Salfa.’’ 


. t , 


Trusting you will have no objection to in- 
serting this list of corrections in your next 
issue. — ‘oo. E. Cuzner, F.R.M.LS.. 


WEATHER IN APRIL, 1922. 
[219.] ` l 
my ce RAINFALL. 


No.of | ` 

days . |Grea- | 
with | test 
otal| —_.__| fall 


in: |01” .04"lin 24| Date 


Station 
; or , or hours i 


Manaton ssseseoes.o.| 4.90 


19 


-* Taken at 6 p.m., allothersat9a.m. - 

§ Average for month 1.69 in. 
|| Average2.llin. Total rainfall from January 
lst, 16.08 in. The general rainfall on the 3rd in 


S.E. England was due to heavy snow followed 


by steady rain. , : 
. TEMPERATURE. | a 
- Max. Min. Max. Min, 
Stations. Shade. Shade. Solar. Grass. 
° _o ' O o 
Holborn Viaduct 68 .. 32 .. 114 .. 19- 
Lewisham eer rr 66 ae 20 ee — ee 16 
Plumstead seoba — es a ee =" ee mR 
Tunbridge Wells— — .- ` ie 
Calverley Park 68 +. 23 .. 121 .. 12 
; Sydenhurst. een | 66 ee 28 ee -R .. 28 
Brighton acacoooo 59 ‘eee 27 ee w= ' oe 23 
Worthing* eceso o 58 ee ‘26 ee 118 ee 19 
Cheltenham .... 64 .. 28 ..121 .. A 
Northwich eo, e0ee8e 08 58 ee 27 ee 114 ee 29 = 
Allerford FETTET 58 ee 98 - 'e o 125 . -24 
Tor UBYTiecceces 67 eo §3° ee va eo en 
‘{Ipplepen'........ 58 .. 30 o e= o = 
* Mean temp., 44.1°; t mean temp., 45.7°. 
SUNSHINE. 
ae Month. Sunniest 
, \ Hours. Day.. Hours. 
| London, (Holborn 
Viaduct ............ 124.15 .. 19th & 20th 
9.25 hrs. each 
Tunbridge Wells ...... 187.6 .. 19th .. 11.3 
Brighton...scceseeesee 173.0 ee 29th ee 12.9 
Worthing .......-..-. 172.5 .. 29th .. 18.0 
Cheltenham ........-- 166.0 .. 2nd .. 11.8 
Torqtiay .............. 184.2 .. 18th .. 118 
May 18. D. W. Horner, F.R.Met.Soc. 


i 


SPEEDS OF ROWING AND SWIMMING. 


[220.]—In reply to letter 205, it must be 
remembered that what stops the boat 1s the 
forward swing and sliding; if the eight men 
remained still between the strokes, the whole 
momentum of their mass and that of the boat 
would be acting, but as they move astern, 
“to get forward,” much of their weight is 
eliminated and \doés not make the boat pro- 


+ 


. The specific name of Noctiluca should have 


i 


. In the next sentence the word “‘ Squapta ae 


Tunicate should — 


| "i B 'B | In. 
°° 9 ; 
mt an | 
` 2 @ © 
London (Holborn l / 
l Viaduct) ........-.| 2.54] 19 | 14 |0.48| *8rd 
London (Lewisham)..| 2.87 | 20 | 16 | 0.48| 3rd 
-| London (Plumstead)}ł — | — | -| —} —. 
Tunbridge Wells ae 
(Calverly Park) ..| 8.04] 17 | 11 |0.70| 8rd. 
Tunbridge Wells) . E SoS 
(Hawkenbury) ....|3.86/ 16 | 11 | 0.78] 3rd 
Tunbridge ` Wells a A 
_'(Sydenburst) .....;/ 3,19 | 19 | 13 | 0.73}, 8rd 
Brighton ee e s ecenes 3.09 18. 12 : 0.73 8rd 
Worthing§ ..........| 3.80 | 17 | 11 | 0.81|, 3rd 
Cheltenham ........| 2.90] 19 | 16 |0.46| 13th 
Northwich (Barnton)| 2.39 | 18 | 14 | 0.39| 5th 
Allerford §..........| 4.87] 18.| 15 |0,68} 18th 
į Torquay|| ....<....-| 4.75 | 20 | 16 |0.99) 18th 
Ipplepen ...........| 5:80 | 20 | 18 | 1.06} 18th 
18 | 0.95 | 18th 


` 


. fitted it to their microscopes. 


~ 


` 
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gress. Too rapid.a sliding ‘‘forward’’ is 
largely responsible for ‘“‘ stopping the boat,” 
and this is a fault that the coaches are always 
down on. I do not think that the short, 
scrappy stroke has maintained favour amongst 
prize-winning crews. I take it the writer has 
never rowed in a light racing boat—let him 
try a turn in a racing coxswainliess four, and 
he will soon find how a little want of simul- 
taneity on stroke and bow sides affects the 
boat and its travel between strokes; the 
steerer would have his work cut out, and 
remember that every use of the rudder stops 
the boat; a good four or pair do most of 


their steering with the ‘‘ port and starboard 


engines.” As regards swimming, when 
aniongst rowing circles at Cambridge, it was 
stated that a swimmer could just maintain a 
rate of 40, but not for long. Malays I have 


seen swimming do use their outspread arms |q 


alternately ; they look as if they were quite 
half out of the water most of the time, almost 
as if speedily crawling on the surface; differ- 
ing from the nearly immersed style ‘of the 
western overhand stroke. H. E. D. 


THE REVEREND JAMES CAMPBELL. 


[221.]—This saintly clergyman in one of the 
Shetland Islands passed peacefully away on 
May 9, 1922, aged 77. He was interested in 
most scientific matters, and was a skilful 
amateur mechanic. He made his own micro- 
scope, both the instrument, the objectives 
and eyepieces. Subsequently he made a fine 
dioptric ‘telescope, calculating, grinding, 
and polishing the object-glass and eyepieces. 
He was the inventor of the Campbell dif- 
ferential screw fine adjustment, which was 
described in these pages thirty-six years ago. 
It was adopted by Baker, who for many years 
He was an 
expert sailor, and managed his ‘boat in those 
stormy seas with great skill. Mr. Campbell 
rarely corresponded in .THE ENGLISH 
MecuHantic, but was a great reader of it. He 
took it in from the beginning, and bound up 
all the volumes himself. . 
Edward M. Nelson. 

A TIMELY PROTEST. 
[222.]—For a considerable time, whilst read- 
ing the daily papers, I have been impressed 
by the sensational headings which are given 
to certain kinds of reports. Is it necessary 
for such horrible titles to be used? Column 
after column—murder, robbery, suicide, and 
divorce—and, unfortunately, all described in 
detail, making the papers into yeritable 
criminal reference books. It is ai ane 
Sensation probably means a good sale, and 
the resulting £ s. d., but the future must 
be considered as well as the pocket. The 
future will be in the hands of the children of 
to-day, and as the growing children read the 
newspapers the details of the latest outrages, 
etc., cannot have any good effect on their 
minds. A more elevating influence would be 
of benefit to all. Sensation is steadily pushing 
out education; in fact, the proportion of 
educational matter to sensational is infinttesi- 
mal, almost like the size of our own little Earth 
to the vastness of space. Our “E.M.” being 
an educational magazine of the first water, I 
do not think that this statement of opinion, 
which jis sure to be in the minds of others, 
will be considered in any way out of place 
amongst the many valuable letters which are 
published in its pages. L. Mosley, 

Sec., Nottingham Astronomical Soc. 


CLOCKS. 


[223.]—In reply to “H. H.” (letter 204), 
the major portion of the potential energy of 
the driving weight is used to overcome fric- 
tion in the train and only a small part 1s 
required by, and delivered to, the pendulum. 
Consequently, the minimum weight required 
to drive the train as well as to maintain the 
pendulum vibrations depends on the transmis- 
sion efficiency of the wheelwork, and serves 
to indicate the goodness of the train. It 
should be noted that while there is little loss 
of power in most direct impulse escapements, 
some forms of gravity escapements may be 
very wasteful. With regard to weight of pen- 
dulum, there is no need to protest against a 
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heavy bob because, providing it can be 
rigidly supported, the heavier it is the better 
the result. The inevitable variations in the 
impulses are not increased for the heavier 
pendulum, and become, relatively, smaller, 
and therefore their interferences with the 
regularity of its rate are less. A. J. P 


(224.|—In reply to “H. H.” re driving 
weights and weight of pendulums. The 
heavy weight required to drive grand. 
father clocks is due to the fact that there is 
so much friction in the train, owing to bad 
workmanship, low-numbered pinions, wrongly- 
shaped teeth, inaccurate depths, friction at 
the clutch, and unsuitable suspension springs, 
that insufficient power reaches the scapewheel, 
unless these detects are overcome by brute 
force. As they usually have recoil escape- 
ments, grandfather clocks require a lighter 
pendulum than that of a regulator, which has a 
ead-beat escapement, which needs a heavier 
pendulum to insure unlocking. In the case 
of precision clocks, the workmanship is far 
superior, higher-numbered pinions are used, 
correct depths, properly-cut epicycloidal-teeth, 
and correct suspension-spring, etc., therefore 
the friction is reduced as much as possible, 
and the clock will go with a much lighter 
driving weight. It is surprising how small the 
weight may be, if everythineg is correctly 
made and polished. I have just completed a 
regulator which is jewelled throughout, which 
is going with a weight of less than 1 lb:, with 
a pendulum weighing 15 lb., and an arc of 
2 degrees each side of zero. I made one 
some years ago, which has been going in an 
observatory with a 1-lb. weight and a 16-lb. 
pendulum. A heavy pendulum is more capable 
of counteracting variations in the motive 
force, and is less susceptible to vibration, etc., 
but there is nothing gained by exceeding a 
weight of bob of 20 lb. for a good regulator. 
Whatever the weight of a pendulum, for a 
given angle of oscillation it will require the 
same, or nearly the same motive force fo main- 
tain its movement. For two pendulums of 
equal length can be compared to two heavy 
bodies falling from equal heights as gravity 
exerts the same force on all bodies placed in 
a given situation, so that in vacuo they would 
fall with equal velocities, it is only necessary 
to restore the force absorbed in overcoming 
the resistance of air, and of the suspension- 
spring, for if these resistances could be entirely 


J 


a TA AA 


removed, the pendulum would continue in 
motion for an indefinite period. The experi- 
enco of over a century has shown that the 
best astronomical regulators do not require 
a motive force greater than that which will 
sustain the movements of a seconds pendulum. 
in other words the force is not so great that 
the pendulum is incompetent to counteract its 
irregularities., If the length be increased so 
that the pendulum beats I4 or 2 seconds, the 
regulating is diminished, as the rod has to be 
thicker to avoid flexure and torsion, and its 
mass becomes considerable, in proportion to 
the bob, and the centre of oscillation will be 
found to be at some distance up the rod,. and 


May 26, 1922. 


not to satisfy the conditions of having a my. 
mum of weight with a minimum of volume y $ 
in the theoretical pendulum. 

London. R. N. Pickering, 


—e e o 
REPLIES TO QUERIES, 


[181.—SPECULUM POLISHING.—I rege $ 
that my reply has not ‘given the informatia 
that was required. Mr. Hindle asked howp 
get rid of a turned-down edge. describe 
the method by which I had done this. | 
appears now that he really wanted to im 
how to prevent its formation. - : That is a dë 
ferent matter. His experience has been fe 
greater than mine, and, therefore, I write wit 
diffidence. I think that this defect may b 
caused in several ways. When working wit 
the speculum face downwards the tool 
be larger than the mirror. When the mire 
is face upwards the tool should be smale. 
The proportion in each case boing about 1l to 
10. Lengthening the stroke tends to prodi» 
this defect. I abandoned pitch-polishers ma 
years ago, and, vot pa a no opinion 

is point. prefer -polishing on pape. 
The tool does not change its figure ae 
intervals. , p 

Ipswich. A. Woolsey Blacklock, M.D. 


a ee a A ee G.—See my 
reply to ‘ ou mi rig up someting 
similar with a hand drill, but, generally spesk- 
ing, you require motive power to get the bet 
out of a polishing machine. The orthodx 
type of machine gives an_ elliptical stroke, 
and is capable of variation in numerous ways 
I have had one in use for several years, 
incorporates many valuable features hitherto 
unpublished, and which can be arranged {or 
Hand or power enye ii submit a anra 
and description if the Editor is agreeable. 
j ' J. H. Hindle. 

(217. —PENNY-IN-THE-SLOT MODELS- 
This is a rough idea of how you could work it 
I hope I have made it fair ly clear :—A coin. 
C, on being dropped into slot Sl) come 
to rest on the rim of the disc D, when it ther 
closes an electrical circuit by coming into con- 
tact with two springs at the terminals T T, 
thereby lighting the lamp L and starting the 
small motor M. This motor sets in motion 
same mechanism (not shown), which causes the 


disc D to slowly rotate in the direction show 
by the arrow, taking three minutes (the tim 

ou require the lamp to remain alight) to gë 
half way round. The disc, which ig made œ 
wood, has a slot, S2, running through i 
diameter. On the rim of the disc are two 
curved strips of metal at both ends of the slot. 
but cut so as not to cover the openings of the 
slot. Two free-running metal rollers, R, 
mounted on metal arms joined to the t 
connectors, T T, rest on the disc D. On the 
dise getting round so that its slot S2 come! 
exactly in line with the slot S1, the coin drops 
through» slot S2 into the receptacle R. The 
springsat \T T cannot hold! the. coin, They 
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an 

n:zive with its weight, springing back into the 
yosition shown immediately they are free to 

iló go. ‘Phe circuit is now broken here, but 
he lamp and motor are not cut off yet. as 

—here is now @ connection by means of the two 
‘ollers, R R, and one of the metal strips on 
he rim of the wooden disc D. This is to carry 
e disc slightly further round, so that when it 
tops ite slot, S2, is out of line with slot Sl. 

\.Without the metal strips and the rollers R, R. 

«the disc would stop with the slots dead in line, 


and all further coins inserted would drop right |. 


. through without any effect. Projectionist. 


, 227.}-ICE-BOX.—@ork chippings are the 
“est, according to some experiments on cold 
;torage in a work I have; but sawdust will 
„lo a good deal. Years ago I had one of the 
j dinary ice-boxes or refrigerators cased in 
vith a six-inch layer of sawdust. Before 
„ Teatment a new lump of ice had to be put in 
2 daily (it had to be in rather a warm situa- 
l jon in a laboratory); after treatment the 
.ame-sized lump lasted nearly’ a week, if 
‘memory serves me. . E. D. 


yi (228] — NUMERICAL APERTURES. — 
v: R.-D” is quite correct in stating that N.A. = 
ia sin. - if u is taken to be half the angular aper- 
‘sture of the lens and n the refractive index of the 
-nedium surrounding the object. It is more 
iasual to take w as representing the refractive 
y.ndex. It is also qute correct to take N.A. 
“= D/2f. But recollecting that it is the back 
“lens, not the front, D/2f does not equal tan. u. 
JA very neat proof of the identity of the two 
- expressions for N.A, is given in the footnote to 
-age 82 of ‘‘ Microscopy,” by Spitta, third 
‘dition, In case the Editor has the space.to 
: . ` 


«spare, I append a copy :—“ In the figure let L 
-be a lens, or system of lenses, producing an 
zmage I of an object C. Let F be the point 
where thə upper focal plane cuts the axis; 
-hen, if C D is the marginal ray of the pencil 
which the lens is capable of receiving, E I the 
.3ame ray after refraction, if a and b are the 
_angles-of divergence before and after, refrac- 
aon, n the refractive index of the medium in 
which the object'C is imbedded, M the mag- 
ification of the image formed at I, and f the 
\eauivalent focal length of the lens or system of 
pase we have, by a fundamental dioptrio 
‘ormula, 


| | I. FI = Myf. 
/In order to be aplanatic the lens must fulfil 
Abbe’s sine-condition, which demands :— 
iz II. nsin.a = M sin. b. 

Yow b is always a small angle, and we may 


take its tangent as sensibly equal to its sine, 
wt: i 


Be _FG_=FG 
sin. b = FI” WF approx. 
Introducing thie value of sin. b into II., we 


a 


FG _ FG 


A Mf f° 

n sin. a is the numerical aperture of our lens, 
and F G is the semi-diameter of the emerging 
pencil taken in the upper focal plane, hence 
III. forms the proof we require, viz:— 

VA. = semi-diameter of the emerging pencil 

| - eq. focal length 

_ (The semi-diameter of the emerging pencil 
18 near enough equal to the avaiable semi- 
diameter of the back lens.—W. G. M.]. 

_ That b is always a emall angle follows from 
this: the back lens of an objective cannot be 
larger an N in.; the tube-length is sel- 
dom less n 7 in. (with such a large lens), 

ence :— 


Zan. b is less than 5 = 0'5 or b is less than 2° 62’ 


| Til. nsin.a = M x 


For thig angie the cosine—which is the ratio 
of sine to tangent—is about .9987; near 
enough unity for purposes of N.A. measure- 
ments. It is needless to remark the above 
proof includes any sort of objectives.” In the 
above extract I have substituted a and b for 
alpha and beta, alpha, or a, of course oor- 
responding to u in the expression given bv 
“R.-D.” I hope this will clear up “R.-D’s” 
perplexity. W. é. Millar. 

_ (233.--OXFORD FRAMES.—There is an 
ingenious little machine figured and described 


Joxide of tin, or tripoli and water. 


e Í ~ 
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in “ Engineering,” May 5 last; but I am not 
sure if it would be useful for Oxford frames, 
though apparently excellent for other sorts. 
If querist likes to advertise his address I will 
lend him: the cutting, which will go into my 
workshop album, if he cannot see it Pa aa 


(240.}—-CRACKED JUG.—Years ago there 
was on the market stuff called ‘‘ cementium,” 
I believe a metastannate cream; when dry 
and baked it became very resistant. More 
recently stuff called ‘‘ Fortafix,’”? or some 
such name, was obtainable; it looks much the 
same, but I have not tried whether it becomes 
completely insoluble by baking. A dab in- 
side and out might do what is regoied.. 5 


(244. —TELESCOPE.—If you can obtain 
Dr. Draper’s work on the making of a 15-in. 
Newtonian, you will have all the practical and 
technical information required. ` Use car- 
borundum for grinding, and down to 100- 
minute grade for fining. Metal tools are un- 
necessary, a glass disc, same size as mirror, 
being substituted. The mirror is tested by 
Foucault’s method, described in the above 
publication. No serious alteration in the 
curvature of the mirror can be effected when 
pam ; that must be done when grinding. 
Mirror on top slowly shortens focus, mirror 
underneath, the reverse. Gregorian type too 
difficult for a commencement. See my reply to 
255. Hindle. 


{244.}—TELESCOPE.—The back volumes of 
the ENGLISH MECHANIC contain more in- 
formation on the details of constructing re- 
flecting telescopes than is to be found any- 
where else. But it needs judgment to separate 
the wheat from the chaff. Generally the mis- 
takes are exposed and corrected by other 
writers, But not always. There is a valu- 
able series of articles °by C. Francis in 
“ Amateur Work,’’ and I can strongly recom- 
mend the reprint of Benson’s lecture to the 
Liverpool Astronomical Society on “ Making 
a Speculum.” But I can assure “Reader” 
that no machine’ is required for making 
mirrors less than ten inches in diameter. 
When some practical experience has been 
gained I would recommend “Reader” to try 
a fair-sized Newtonian, but to be content at 
first with something much less ambitious, 
though still a thoroughly useful instrument. 
This is a Herschelian, 3 or 34 inches in 
aperture and 5 feet in focal length. This 
should bear magnifying powers of 120 to 200 
diameters, or even more on suitable objects, 
and be practically equal to a or 3-inch 


achromatic. It is a very useful telescope, and 
has been atrangely and _ undeservedly 
neglected. I should be glad to show anyone 


how easily and cheaply such an instrument 
can made. Four discs of plate glass § in. 
thick would be needed, one of them for the 
grinding tool, and some flour emery. I have 
recently been making such mirrors on e turn- 
table made from a circular tin that held fifty 
cigarettes. This is fixed! by screws to a base- 
board, and the grinding tool is fixed to the 
lid, but a second tin that fitg inside or out- 
side the first one is better than the lid, being 
less liable to tilt. Save all the used emery 


and glass mud, it will furnish the fine emeries 


for fine grinding. Do not use pith for polish- 
ing. Paper is much better. Ordinary writ- 
ing paper, soaked in water, is covered wi 
paste and rubbed into close contact with the 
tool, and painted with rouge, oxide of aan, 
ese 
should be stirred up with water, allowed to 
stand one minute, and then poured off and 
allowed to settle. This gets rid of grit. When 
the polisher is thoroughly dry the mirror is 
worked on it with oross strokes, as in grind- 
ing. With a mirror of this focal length a 
good spherical curve is all that is required, 
but I find that there is a tendency to become 


hyperbolic. This is easily cured with a paper 
polisher. 
Ipswich. A. Woolsey Blacklock, M.D. 


{245.1 — CLOCK-LUBRICATION. — I «am 
giving this information as it may be of use to 
you, though it does not apply to clocks. I 
had trouble with some spring-driven apparatus 
which had to work in a warm moist atmo- 
sphere. The springs soon got rusty and stuck, 
in spite of frequent oilings, the oil’ being 
rapidly dried up. Neat ‘“ Oildag” was then 
applied to the spring, and the trouble ceased, 
the springs running for years without trouble. 
The “‘Oildag ” resembled a paste, and was 
used as received without adding any oil. For 
general lubrication I have used ‘‘ Suspensol,” 
which, as its name implies, is oil with graphite 
‘in suspension. The lighter kinds of this oil 
would probably answer well for fine work, such 
as eeka: David J. Smith. 


is largely 
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(247..-MOTOR QUERIES.—What do you. 


mean by check and line-up, and what is’ the- 
axle, dead, worm, bevel, or internal gear- 
drive? If you merely wish to ascertain 
whether the axle is square with the frame, this. 
is a simple matter of measurement, but if you. 
want to check the mesh of gears, etc., it is a 
much more complicated matter, and will de- 
pend on the type of axle. “Maximum position. 
of magneto probably refers to position of 
maximum advance, and can be easily ascer- 
tained by noting the popition of any one 
piston when contact is broken. You had better 
et a good motor-mechanic to do these jobs. 
or you, and give you instruction at the same 
time. There are hundreds, unfortunately, at. 
the present time who would be only too glad. 
to do so. . David J. Smith. 


{248.}—GAS-ENGINE.—The trouble is pro- 
bably due to carbon under the rings or carbon 
deposit in cylinder. Draw the piston, take off 
rings, and n out grooves and ihside of 
rings. Then take a look up the cylinder, and. 
see if there is a ridge at end of piston travel. 
Don’t continue to run it like it is or very 
rapid wear will result. If the tightening-up 
of crankshaft bearings was at fault they would 
run hot and engine would be hard to turn all 
round, not only when piston is at inner end 
of its travel. Wearing of the rings, allowing 
gases to blow past piston, will also give- 
trouble, as the oil is blown out of eyes and. 
piston soon gets dry and scrapes. If rings are 
clean, and there is no ridge in cylinder at. 
end of piston-travel, fit a new set of rings, and 
you will probably find trouble cease. , 

' David J. Smith. 


250.—BAND-KNIFE.—Why will not the 
ordinary band-knife of commerce.suit you? Sa 
many people want to use some special device 
when ordinary everyday appliances would do 
their work quite well. Your pullies are to 
be 16 in. apart, but what space do you want. 
between them? With no space the pullies. 
could, of course, be 16 in, diameter as a maxi- 
mum. You could get a band-knife to run 
round this or even less diameter, but it is 


advisable to keep the diameter as large as. 


possible. e band can certainly be brazed so. 
as to run true in the same way as band-saws. 
Look up the lists of band-saw makers, and you 
will probably find what you want. l 

i David J. Smith. 


{251.1—CORN ERADICATOR.—Corns and. 
callosities, commonly called ‘‘ seggs,” ‘should.. 
of course—except in extreme cases due to con- 
stant friction of the skin against some hard, 
smooth surface, such as hammershaft—not be 
allowed to form. The use of glacial 
acetic acid will remove same after a ifew: 
applications, but will not prevent their further 
formation. This may be accomplished by. pay- 
ing attention to the balance of the inorganic 
tissue elements of the body, and by restoring, 
this balance by the administration of those 
elements which are deficient in a molecular 
condition. Tonised. 


(252. —BLEPHARITIS.—The rage 
of lotions and salves can only be palliative in 
this ailment, which is a direct symptom of a 
disordered blood, and should be remedied by 
taking a triturated preparation of a 6X 
potency of those elements the blood is deficient: 
in. Which of these are required can only be 
pointed out after a careful consideration of 
the symptoms present in each indicus eee: 
onised. 


(254. }~PRESERVING RHUBARB.—Cut the - 


stalks into short, convenient lengths, and put 
them fairly close together into wide-mouthed. 
jars or bottles, adding a teacup full of water 
to every pound of rhubarb. Put the jars or 
bottles, with the mouths open, in a boiler with 
the water about three-fourths up. Boil till the 
rhubarb is just tender, and then tightly cork. 
up and seal. Or the rhubarb may be made into. 
ordinary “jam” in a stewpan, adding sugar 
to taste, and just enough water to keep the 
pan from ning. E. H. J. 


{255.SPECULUM POLISHING.—I send: 
a drawing herewith of my method of polishing: 
small mirrors in a drilling-machine, and which: 
self-explanatory. A, drill-spindle; 


B, driver, bent out of 4-in. round rod; C, 


‘circular. metal box, pitched on to glass tool 


.D; E, mirror, pitched on to metal plate F 
'resting.on drilltableG. For a6-in. mirror, the 
throw of the driver should be 3 in., and 
‘the speed of the drill-spindle 150 to 200 revo- 
lutions per minute. It is preferable to do the 
fine grinding in the same way precisely, after: 
which the tool is covered with bitumen (elec- 
trical grade), and faced with ‘beeswax, as 
described in a recent issue, using rouge and 
water as the polishing medium. Whilst the 
jwork is proceeding, the plate F is moved 
about by hand, or-it maybe placed eccentri-- 
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eally and the entire table, G, rotated by hand. 
If this point is attended to and the facets 
properly arranged, no grooving or . ringing 
appears, and a perfect spherical surface of the 
Highest lustre is obtained. By trimming pad 
to usual starfish shape, parabolisation can be 
“.effected by simply continuing the process. In 


eas) 


Vidded tah A VA r 
y 


-place of metal box C it may be convenient 
to use a sealer piece of solid metal, with 
a clearance hole drilled in it for the driver. 
‘The polisher rotates very slowly, automati- 
cally, and any point, therefore, traces out an 
-epicycloidal curve. J. H. Hindle. 
Union Engineering Works, Haslingden. 


{256.--RAISING STEAM.—A moderately- 
efficient boiler will evaporate 8 to 10 Ib. of 
water per lb. of coal. Call it 7 lb., and at the 
‘figure you give it would be equivalent to 2 lb. 
of coal for 3d. 13d. per lb. This is 16s. 4d, 
per cwt., or £16 6s, 8d. per ton. Something 
wrong somewhere! Coal is now anything up 
to three times its pre-war price, and taking 
the average donkey-boilcr as requiring 1 lb. 
of coal for every 7 lb. of steam, it would still 
be far below the price you give. What it will 
cost depends on the price of coal, and which 
“you can readity work out for yourself, If 
‘you will correct your query, I shall be glad 
-to go further into the matter. , 

David J. Smith. 


{258.)—ANALYSIS OF FOODS, ETC.— 

“ Seeker” should read Allen’s ‘“ Commercial 
` Organic Analysis”’ (6 vols.) or Winter Blyth’s 
“Food Analysis.” The information he re- 
-quires cannot be compressed into a ree Hoes: 


(258. —ANALYSIS OF FOODS. ETC.—The 
analysis of foods, medicines, liquids, and the 
tete,” may be taken as covering the whole 
range of organic and inorganic analytical 
chemistry—a_ vast subject running into 
‘thousands of volumes. It is obviously ‘im- 
-posstble to give either the barest summary 'of 
-the numerous methods in the limited 
(although generous! space which the Editor 
affords his correspondents. The nature of 
‘these analyses, however, may be briefly stated. 
‘In organic analysis ‘(e.g., of minerals, of mx- 
‘tures containing salts-of the metals and the 
-non-metals, etc.) the methods are com- 
‘paratively simple, because one is dealing 
with elementary substances, and a very high 
degree of accuracy can be attained. In food 
analysis, which is applied organic chemistry 
-—the chemistry of the complex compounds of 
earbon—the results obtained:are very often 
only approximations, and the interpretations 
of the results of analysis is frequently diffi- 
cult. For example, in the analysis of a 
mixture of animal and vegetable oils, where 
we have substances of very complex constitu- 
tion. the physical and chemical ‘‘constants”’ 
of the individual oils may so overlap one 
` another (and morcover the *‘ constants ” them- 
-elves frequently vary within more or less 
wide limite) that the analyst does not feel 
certain of even his whole numbers, whereas 
in inorganic assaying it is quite customary 
to work to several places of decimals. To 
illustrate my point: an elementary student 
‘of chemistry could, in an organic mixture of 
metallic salts, with careful work estimate the 
various percentages of metals and acid 
radicles correct to a whole number, while the 
most experienced analyst on earth could not 
arrive at the proportione of. say, tea-seed 
‘and olive oils in a mixture correct to within 


ten’ per cent. In the case of. food analysis 
the analyst is chiefly concerned with the esti- 
mation of ‘constituents the percentage content. 
of which is fixed by law (e.g., water and pre- 
servatives in milk, butter, etc.; alcohol in 
wines and spirits). Each constituent may have 
to be examined for purity: the fat in butter, 
for Instance, must be pure butterfat, the pre- 
cence of the purest vegetable oil would be 
considered illegal adulteration, The examina- 
tion of tea would involve the estimation of 
water, tannin, theme, and possible adultera- 
tion with spent tea leaves. Drug analysis 
comes within the domain of pure organic 
chemistry, and in this conection the differ- 
ence between qualitative and quantitative 
analysis may be indicated. It is, for instance, 
comparatively simple to prove the presence of, 
say. strychnine in a medicine, but quite 
another thing to estimate the amount, especi- 
ally if several other substances are present. 


Methods of inorganic analysis involve 
operations of precipitation, filtration, 
|solution, fusion, ignition, ete.; in the 


case of organic analysis these methods are 
supplemented by determinations of melting- 
point, boring pomi vapour density, among 
others. In the analysis of natural products 
(foods, and especially fatty oils) still further 
determinations are necessary, as specific 
gravity, refractive index, acid, and saponi- 
fication values, iodine value, etc., full details 
of which may be found in text books. Good 
general works of reference, euch as Thorpe’s 
excellent ‘‘ Dictionaries of Pure and Applied 
Chemistry,” are unfortunately very expensive, 
but may often be found (with other books 


į dealing with individual subjects—foods, drugs, 


oils. etc.) jn many public libraries. 
Oleum. 


{1259.-—WIRELESS.—Your indoor aerial 
will do well with a valve receiver. but is not 
quite so good as an outside aerial free from 
surrounding obstructions. The G.P.O. pro- 
pose to abolish restrictions on size of re- 


ceiving aerials. Derby Wireless Club. 


| 

{259..~WIRELESS.—In reply to inquiry, I 
used, for some months, an aerial] placed just 
below the ceiling in one of the top rooms of 
house. It consisted of about 500 ft. of 20- 
gauge: wire, which was carried on four pieces 
of wood slung from the corners of the room. 
The aerial was about 12 ft. square. Starting at 
one corner, a coil was taken round the room 
and carried in saw-cuts in the wooden supports, 
the second coil was about 4-1n. within the 
first, and so on until about 10 coils were up. 
One end only was joined to the set, and an 
earth-wire to a water-cistern was used. The 
signals were nearly as good as with a straight 
100-ft. aerial outside. If the house roof is'a 
Jong one. I should try three or four wires, 


of equal length, placed at least 2 ft. apart and 


joined, at one end, to one wire leading to the 
set. I believe it is bad practice to double a 
wire back on itself like a letter U. I under- 
stand there is no limit to the length of wire 
used for an indoor aerial. With modern valve 
sets it ie wonderful what can be heard with- 
out any aerial at all. Nomad. 


{260.—-DISCHARGE FROM STEAM- 
TRAP.—BEverything depends on what work 
the steam-trap is used. Take the case of a 
trap fitted to a steam-jacketed still, filled with 
cold liquor. On turning on steam, the con- 
densation will be heavy, and therefore a big 
discharge from trap. As the contents of stil¥ 
heat up, the discharge will diminish until it 
will reach a minimum, when the tempera- 
ture of the still contents balances. If 
the trap is on a cylinder-jacket, then allow 
half an hour for warming up after the engirie 
has started, and then measure the discharge 
for four separate periods of half an hour dur- 
ing the time engine is running. and take the 
average. There is no other way than measur- 
ing the discharge, and it should be easily done. 

David J. Smith. 


—__—__—_ >.» 9 e-<—__—___. 


Making Hollow Bars, etc.—By a recent 
patent by Mr. C. V. Brindley, 919, Chester- 
field Road, Sheffield, hollow bars, shafts. 
tock drills, etc., are formed with a smooth 
bore by placing a mandrel inside an ingot 
having a clean hole, sealing the ends of the 
ingot by welding or other means, rolling 
down, cutting off the sealed ends, and ex- 
tracting the mandrel. The mandrel may be 
made of ferrous alloy or of a material not 
readily oxidised, and may be covered with 
oil or other material to prevent adherence 
to the mgut. Oil. gases, or other material 
may be used to displace oxygen prior to 
sealing. 


QUERIES. 
P 
(261.}—-FLY PAPERS—I have some white 
arsenic, but cannot dissolve it to make ebove. 
What can I add to dissolve same? it 
structions would be esteemed by—A Thi 
Years’ Sub. 


(262.--HARES SACRED TO THE MOON 
—Was this expression derived from the fag 
‘that Diana was a great huntress, or because. 
as I am told. the Hindu astronomers affirm 
that the outline of a hare is distinctly visth 
on the Moon? If the latter, have our ow 
lunar observers some other name for it?—A 
Baxter. | 


[263.—PAWL AND RATCHET.—To D. J. 
Smith—Would it be possible to use the pami 
and ratchet free-whee! clutch or the frictio 
free-wheel clutch for transmitting power, sy 
for fairly heavy loads. provided they wer 
made strong enough ?—J. S. B. 


.(264./-PRESSURE ALONG LOG—With 
much pleasure I find the ENGLISH Msonamo 
is being taken at the Vancouver Carnegie 
Library, and so one is able to renew an ed 
acquaintanceship that was broken off when I 
became a peripatetic vearg ago. May I new 
avail myself of a rediscovered “fountain d 
truth” to ask a couple of questions, the 
second of which, for a practical matter, is 
surprisingly slighted in the engineering 
pocket-books: Please show me how to de 
termine -the instantaneous pressure et ey 
point along a log lying in the water (the 
water resistance per foot of length) when 
truck by another floating body at a point r 
eet from its centre; trace the resistance 
offered till the log has swung through e definite 
angle—say 15, degrees—this to determine th 
‘beam loading”? of a floating shear boom 
when struck by a boat coming alongside, Alw 
please give approximate oil requirements per 
twenty-four hours of babbited or brass beer- 
ings, oil ring. and bar or coil. in terms a 
journal diameter, weight of rotor, speed, etc 
J. A. W. 


(265.]J-H YLOZOISM.—Is this a new namé for 
Pantheism? What are the grounds on which 
it depends ?—J. Wood. 


(266. —* WATERS UNDER THE 
EARTH.”—What is the proportion of the 
rainfall which reaches the sea by rivers, s% 
compared with that finding its way there 
under cover of the rocks?—J. Wood. 


1267. —ELECTRIC CLOCK.—Would some 
one supply me with suitable dimension: | 
number of turns, thickness of wire. ete., for 
an electro-magnet to work an electric clock! 
It is proposed to use a single “ironclad” 
stopped solenoid type with plunger, if ths 
will be the most suitable, supplied with cor- 
rent from a Leclanché cell at the master 
clock 18 yards away, which distance ig already 
wired with copper wire .048 inch diameter 
(36 yards total length). The magnet will have 
to lift a weight of two ounces 1-30th part of 
an inch, three times per minute, and the 
space available for same is 64 in. X 2 am X, 
2 in—John C. Penney. 


1268.}-PAINT OR ENAMEL REMOVER 
FOR BRIGHT TIN.—Could one of “ ours” 
oblige me with a formula for a paint an 
enamel remover of quick action not injuriou 
to bright tin, and not very dangerous to us’ 
:-~A. Ryan. - 4 


{269.; — “GAZELLE” EXPEDITION 
PLATES.—In 1839 a number of plates ile' 
trating the diatoms found during the ext 
dition of the Austrian steamer ‘‘Gazelle’' 
were distributed to certain favoured diatomists: 
the set was never ccmpleted or published. 
Van Heurck’s ‘Treatise. p. 107, mive 
number of plates as 14; Mann, Albatre 
p. 407, gives the same number; and I bme 
two sets of fourteen plates, Nos 1, 2, 34 
5. 6 9, 11. 15; 16, 19, 20. 21, 22 Vw 
Heurck, in “The Voyage of S.Y ‘ Belgia.” 
p. 55, mentions two additional plates, Ne- 
10 and 14, and says that the remaining plete 
were not prepared by Janisch. I saw the 
two plates mentioned in a second-hand ca 
logue some years ago. Deby, however, in th 
* Bibliography of De Tonis Sylb 
Algarum,” o. lxvii.. and in his monograph o 
Campylodisous, p. 85. savs there are seventeen 
plates, giving no details. Can anyone të 


me where I can find a set containing plates 
i0 and 14, and the 17th plate, if it exists; end 
what diatoms are figured in those plate’ 


There is no set at all in the Museum Librar 
at South Kensington.—F. B. Taylor. . 


[270..—GLYCERINE FACE CREAM.—an 
any of ‘fours’? give me a recipe for above, a 
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' such as “Ven-Yusa” face cream?—Thirty 


Years’ Sub, | l 
a» (271.J—THE COMING ECLIPSE,—I should 
x: be obliged if Mr. Hollis would give a list of 
x the stars, with their Right Ascensions and 
n Declinations and magnitudes. within one 
‘degree of the Sun’s limb at the time of the 
n total eclipse of the Sun next September; and, 
= if possible. the minimum time of exposure to 
= secure photographs of these stars.—61 Cygni. 


~. [272,.}+-NEWTON AND EINSTEIN.—What, 


~ briefly, is the nature of the difference between | 


.. Newton’s theory of gravitation and Ein- 
„- stein’s to account for the faet that by New- 
‘ton’s theory star light passing ‘near the Sun, 
„assuming it is affected by the solar gravita- 
E-tional field, would be deflected by only half 
isthe amount demanded by Relativity ?—61 
“ Cygan ae . 
xi See GD e a 


. ANSWERS TO CORRESPONDENTS. 
e i —ja 

l The following are the initials, etc., of letters to 
€ hand up to 1 p.m. on Tuesday, May 23, and un- 
| acknowledged elsewhere :— | , 

è H, E. D.—V. D.—Geo. Mathewson—Arthur Butler 
my P.—V. J. P. Byrne—F. H.A `- 

| > ORIENTAL.—No. 
: E. F. C.—Please send. 
: J. Nasu.—We know nothing of them. ; 


 . PRESSURE.—Tho terminal pressure will be 10 lb. pe 
7 square inch. i 


T. GARCA.—St. Paul's Cathedral was Arst lit with gas 
on May 6, 1882. i , 


< @. L. O.—Wet the pole well and then hold the 
». convex éide to the fire. 


< H. R.—All depilatories injure the skin, the one you 
x ‘name less so than some, ; 


»¢ J. B. B—Your foreman is right. The ‘‘ backlash ” 
.: would smagh everything. Use belts. 

~ G, M.—The quotation is from Horace, Book I., Ode 
z:o di, line 45; it originally referred to Augustus, 


- A. B.O.—No advantage, except, of course, the sav- 
~ ing of the present far higher cost of platinum. | 


CHELTONIAN.—-We suggest 3 ft. for the l-in. tap and 
7 in. for.the 3-in. tap; other sizes in proportion. 


p PRACTIVAL.—No, but it would work till the zine is 
exhausted, which, of course, wotld not be very 

* Jong. 

‘ice’ PressurE.—Better inquire of the makers. 

-< Guesses as to the causes of accidents might easily 

-prove to be libellous. . i 

- S. K.—Bither the epring is not strong, enough to 

T ' lift the key up, or the latter hus swelled by damp 
and requires easing on the pin. 


H. A. J.—For lacquering, the articles should be 

. heated so that the finger can just be put quickly 

* against the metal. Hotter or cooler the lacquer 

~ does not work well. 

- Dysreeric.—Fried victuals; as mostly so cooked 

` here, are indigestible, because they are leathery 
and only half cooked—often simply scorched. 
Covered with boiling fat, such food is more 
digestible. — , , 

- C. J. L—We know of no recent experiments of the 

~ kind in this country; but a Dutch bee master 
tried some of the kind—it was reported success- 
fully—more than forty years ago. Look up p. 79 
of our issue of September 26. 1879. ‘ 

Soutu ATLANTIC.—There are no “ precise limits,” but 
an old reliable correspondent once told a similar 
querist that the whole pee of 40 might be 

, taken as the northern limit generally, allowing 
an extension to the Australian Bight. 

V. C.—There fs no alcohol in bread worth men- 
tioning. It is driven off in the baking. If there 
were the Excise people would soon look you up, 
so “ Bread with the gin in it’’ is not likely to be 
again placarded in the bakers’ shop windows. 


Juuius.—Better take it to one of our optical adver- 
 fisers, The eye Jens in,an opera-glass is a con- 
cave, so that the addition or, a second conte 
would only use ite light. But your query Is 
vague that we quite possibly misunderstand you. 


Le a 
ADVERTISEMENT RATES. 


For Exchange. For Sale. Wanted. 
Addresses., Situations. 


ae ars F 

The Charge for Advertisements inserted under any oy 

the above headings is Is. for the first 16 words, and 6d. for 
each succeeding eight words, which must be prepaid. 

p 


For Exchange. 


Broadhurst, Clarkson and Co., Manufacturing 
Optictans, Exchange or Buy Anything Optical. The 
Firm with a Reputatlion.—63, Farringdon Rd., E.C.1. 


Clarkson's, 338, Higb Holborn. | 
Optical Instruments. 


t 


Second-hand’ large or tco small. 
Optical Mart. Make, Buy, Sell, Exchange First-class Í BROADHURST, CLARKSON AND CO. 


Witts., Opticians, 3, Buckingham. Palace Road, 


S.W.1, Buy, Sell, and Exchange Optical Instru- 
ments. Repairs quickly executed. l 


For Sale. 


Eefleoting Telescopes, Mirrors, Silvered by new 
method. More light and durability.-G. OALVER, 
Manse, Walpole, Halesworth. 


Microscopical Slides.—Entomological, Diatoma- 
cer, and General Interest, $3. 6d. dozen, postage 6d. 
— BAKER, 244, High Holborn, London. ` 


64-Page Book about Herbs and How to Use 
Them, 2d. Send for one.—TRIMNELL, The Herbalist, 
144, Richmond Road, Cardiff. ' 


Milling Attachments, with Vices for Lathes.— 
THR WHEELER MANUFACTURING CO., LTD., Trench Cross- 
ing, Wellington, Salop. 


Greenhough Binooular, Leitz, complete set, £35; 
bargain.—CLARKB AND PAGE, 23, Thavies Inn, Hol- 
born Circus, E.C.1.. . Í 


Home ‘Radio: How to Make and Use it. 25,000 
copies sold. 4s., post free, on approval.—Below. 


Books Bought. Best prices given.—Foyr.es, The 
Booksellers, 121, Charing Cross Road, London. 


Blattis is used in the Royal Palace and all 
domestic dwellings down to the humblest cottage, 
and has never failed to accomplish its purpose. We 
guarantee it to exterminate cockroaches. - The 
Editor recommends it. : ‘ 


Tins, 1s, 6d., 2s, 84,, or 58, post free, from 
Sole Makers, HOWARTES, 471, Crooksmoor, Sheffield. 


, Ionised Tablets for rheumatism, enlarged pro- 


‘state, head noises, deafness. back pains, neuritis, 


adenoids, polypus, pyorrhea, migraine. 


N Ionised ‘Tablets increase vigour, vitality, func- 


tional activity, mental clarity, physical fitness, and 
non-liability to disease. . s i 


Ionised Tablets contain only natural bodily con- 
stituents, have no secondary harmful action, and 
produce marvellous results. 


Ionised Tablets, the latest system of disease 
cure, 3s. 6d., 6s. 6d., and 12s 6d.—LABORATORY, 62, 
Newport Street, Rolton. 


Yost Typewriter, good make, but wanta repair. 
Price £3.—Can be seen at ENGLISH MECHANIC Office, 
Effingham House, Arundel Street, Strand, W.C., 
during office hours. 


Money Easily Earned by selling rubber stamps.— 
Free particulars from RicHFrorDs, LtD., Snow Hill, 
London, E.C.1. 


Mineral Specimens, British and Foreign, all 
kinds and prices. Send stamp for free catalogue.— 
Address below 


Geological Specimens, Rocks and Fossils, all 
prices.—RICHARDS’ SHOW Rooms, 48, Sydney Street, 
‘Fulham Road, London. 


Radio Magazines.—Al]l the latest. ‘Radio 
‘World,’ post free, 10}d.; “Popular Radio,” post 
free,’ 103d.; * Radio Broadcast,” post free, 1s. 6d.; 
“ Radio News, post free, 1s. 6d.—INTERNATIONAL 
News Co., Ltd., 5, Breams Buildings, London, E.C.4. 


Special Offer May Bargains! 6}-in. Ellison Re- 
flector, mounted’ complete with finder. stand, etc.. 
as new, £18 108.; 6}-in. Irving ditto, £10 (cost 
£27 10s.).— BROADHURST, CLARKSON AND CO. 


May Bargains (continued)!! Cooke S8triding 
Level for erecting astronomical telescope, 25s.; 
Transit Instrument, 1£-in. o.g. silver circle, striding 
level, and case, 708—BROADHURST, CLARKSON AND Co. 


May Bargains!!! 3-in. Grubb Telescope on equa- 
torial stand, eyepiece, and case, £15 15s.; 68 mm. 
o.g. Callaghan Telescope, 2 astro. eyepieces and day, 
steady rod. and case. £10 10s.; 2}-in. Browning, on 
trunnion garden stand, and case, £8 10s.; 2}-in. 
Troughton and Simms, finder, 2 eyepieces, table 
stand, £7 153s.; 3-in. Standard Telescope, £4 4s.; 
>}-in. Burnerd. 70s.—Below. 

May Bargains!!!! 12-in. Divided Circle (de- 
clination). with vernier, suitable fort reflector or re- 
fractor, 20s., post free.—-Below. l 

May Bargains! Filar Micrometer, by Dollond, 
with divided position circle, in case, £5.—BROAD- 
HURST, CLARKSON AND Co. a 

May Bargains!! Set 1,000 Grain Weights, as 
new, in case, 203.; Table Camera, Lucida, in case, 
15s —Below. 

May Bargains!!! 6 dozen Pathological Slides, 


| by Cole,°in cabinet, 20s.; 12 Rock Section Slides, 9s. 


—Below. 


May Bargains!!!! Pocket Aneroid to 8,000 feet 
(new), 32s. 6d.; Liquid Compass, 163s.; Prismatic, 


Z1is.; Box Sextant, by Troughton and Simms, 25s.— 


BROADHURST, CLARKSON AND CO. 


May Bargains! Maximum and Minimum Ther- 
mometer with magnet, 93. 6d., post free. A very 
useful instrument. Usual price, 21s—Below. 


Microscope Bargains! Student's Models, 25s., 
$0s., 358., 408., and 45s.; Microscope Lamp, 21s.; Ob- 
jectives from 15s.; Eyepieces from 4s.; Slides, 4d. 
and 6d. each.—Below. 


Binocular Telescope 12x, 70s.¢ 8x Binocular, 
603.; 10x, 638.; 12x, S4s. . Many other field glass 
bargains.—Write, call, or ‘phone, BROADHURST, 
CLARKSON AND Co., London. 

“Send Us Your Optical Inquiry.—Nothing too 
Prompt attention. All repairs.— 
"Note address :— 
63, Farringdon Road, London, E.C.1. 


vice. Price £175.—Apply 


D. J. Smith and Ce. Ltd.—Below. 


Have You Seen the “* Hamilton ” Light carr 
An ideal car at a moderate price. Hood, screen, de- 
tachable wheels, dynamo .lighting, ready for ser- 


makers, D. J. SMITH AND CO., -LTD. 


Spare Parts Made Tor @ny Car at reasonable 
prices. ? 


White Spare Parts. new and second-hand; brige- 
stock, cheap. 
20 H.P. White Steam Chassis, suitable for van; 


paraffin fuel, £25. 
15 H.P. White Steam Chassis, paraffin fuel.. 
£30 


10 H.P. 6tanley Four-seater, price £60. 
One-ton Napier Van, solld rear tires, £60. 
8-owt, Darracq Van, ready for service, £75. 


15'‘H.P, Humber Landaulette, guit 
ry station work, recently overhauled and repainted,,. 


815 x 105 Goodrioh Safety Covers, cheap, new.. 


Several Sets 2- and 3-throw Power Pumps, 


with gun-metail barrels; throw from 1,200 to 6,000» 
galls. per hour; 1 Vertical 2-cylinder Steam Engine;. 
Capstan Lathes; for Sale, cheap.—Apply: 


several 
for full particulars and prices. 


The Hamilton Light Car. Fifty miles to the. 


gallon. Tax £9. Easy to drive, econdmical to run. 
Smart appearance. Forty miles per hour if desired. 


Paraffin Incandescent Mantle Lamps for table 


or banging. Perfect light. Easy to keep in order.— 


Write for particulars and prices. 


or particulars to the: 


rivate hire» 


1 H.P. Stanley Four-seater, needs overbauling, . 


F Annae ZU4 genuine Bosch Magneto, new,. 


Several White Steam Boilers. and Engines 


cheap. 
4-Cylinder Eisemann Magneto, £9. 


4cylinder Stearns Knight Two - seater, with. 


double dickey, electric lighting; excellent order; 


Hammond Typewriter, good order, £4. 


D. J. Smith and Co., Ltd, Compton Works, . 


Wickford, Essex.—Above. 


Boiertifc Appliances._11 and 29, Sicilian 
Avenue, London, W.C.1, for Electrical, Magnetic, Op- 
tical, and Static Materials , 


Lenses, Prisms, Magnifiers, Condensers, and. 


Optical Sundries, Thermometers, and Drawing In- 


struments.—As above. 


Morse Keys and High-Note Buzzers. Our 
famous Signalling Box for Learners.—As above. 


Galvanometers, Pheostats, new and second-hand: 


instruments, Wimshurst machines. 


Experimental Materials and odd parts for every 
one. Fifty years’ ‘experience. Write for information. 
Our special new illustrated catalogue, 6d., post free. 
Scientific Appilances—As above. 

Intercommunication Telephones, Domestic and 
Portable Magneto Sets, Wireless Telephone Re- 
cvivers.—Inquiries, B., 77, High Street, Wandsworth. 

The ‘ Patternscope.”—The full-view-hoth-eyes, 
much-admired, and double-ended kaleidoscope, post 
free, &s., of ‘ Patt£RNscopEs,” 85, Duckett Road, 
Harringay, Loudon, N.4. 


Wireless.—Make your own receiving set. Costs. 


under 80s. Full instructions and drawings, 2s. 6d., 
post free.—AEFRIAL SUPPLY Co., 73, Horsford Road, 
London, S.W.2. l 


Tool Box containing almond drill chuck, blow- 
lamp, stocks and dies, taps, files, drills, trammels, 
dividers, vee-blocks, etc.. £3. 
BIRD, 71, Grosvenor Road, Rugby. 


New Abbe Condenser with iris diaphragm, 


£1 &. @d.; } Roes C.C., £1 10s.—POLLON, 128, East- 
combe Avenue, Chariton. 


Special Microscopical Slide, Female Gnat, . 


Culex plpiens, mounted whole without pressure, an 


Stamp particulars.— - 


exceptionally fine object, post free, 18. 8d.—DaRLAas- - 


TON, 31, Freer Road, Birchfield, Birmingham. 


Set of Very Aocurate Graduated Beam Scales . 


in mahogany «ase with glass door and drawer 
under, perfect condition, £3 103.—ENGLISH, 22, 
Campbell Road, Hanwell. 

50,000 Choicest Microscopic 


3 Objects, Micro- 
scopes, Books, Mounting Materials. 


Collections pur- 


chased. —SUTER, 10, Highweek Road, South Totten-. 


ham. 

Army Pattern Telescope, by Dallmeyer, in 
leather case, with high and low eyepieces, very 

werful, in good condition, 57s. 6d.; approval will- 
ngly. Also Set of Accurate Scales in glass case, 
pointer, plumb-bob, and graduated scale, Agate 
Edges’ high-class instrument, 583. 6d. Also Smaller 
Set, noe in case, 258s.—ENGLISH, 22, Campbell Road, 
Hanwell. 


Microscopical Slides.—Hundreds at 7d.. 50 for 
£1: others.10d. upwards. List free. Radium Slide, 
brilliantly scintillating, 2s. 9d.—H. J. GRAY, 40, 
Grange Road, Lewes. 

Refractors and Refiector.—Exceptional bargains. 
4}-in. Cap. Wray. mahogany garden stand, rack 
motions, 20, 65, 150, 225, and 310x eyepieces, sun 
and star diagonals, ete., £38: 34-in. Browning, £10: 
8-in. Cox, on table stand, £5 15s.; 63-in reflector, 3 


eyepleces, etc., £12 10s.; | equatorial mounting. 
£7 15s. Highest testimonials still arrive of satis- 
faction. Microscopes andy accessories stocked.— 


MACKETT, Manufacturing Optician, Tunbridge Wells . 


” 
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rack and pinion focussing, rack rising front, 
hooded screen, swing back, Aldis Uno anastig- 
mat [/7.7, Lukos III. sector shutter, speeds 
1 sec. to 1-100th and time, 6 slides. film pack 
adapter, and case, £4; in new condition. 

6x Monocular and case, 47s. Gd. 

8x Monocular and case, 47s. Gd. 

4 x 20 Zeiss Monocular and case, 21s. 


Binocular Microscope, inclinable stand, rack 
and pinion focussing, Interocular adjustment, 
movable stage, pair eyepicces, objectives l-in. 
and }-in., «analyser and polariser, and case, 
£6 2s. 6d 

i.pl. Stand Camera, double extension, rack 
focussing, wide angle movement, rising front, 
swing and reversing back, Bausch and Lomb 
R.R. lens f/& adjustable speed time and inst. 
shutter complete, 1 double slide and stand, 
37s. 6d., in good order. 

Pr. Goerz Fago 21x Overa Prismatio 
BINOCULARS. central serew focussing and eye- 
piece, bending bar, complete in leather case, 
£3 5s. - 

}-p1l. Watson’s Alpha Hand or Stand. 
CAMERA, rack and pinion focussing, swing back, 
rising front, }-pl. Watson R.R. lens, f;/S, Thorn- 

` ton-Pickard time and inst. roller blind shutter, 
ang 1 double book-form slide, £3 12s. 6d., in fine 
order. 

Microscope, on heavy foot, slip tube and 
micrometer screw focussing, substage dia- 
phragm, 3 eyepieces, }-in. dividing objective, 
and solid mahogany case, £4 7s. 6d. 

Set Drawing Instruments, best make, 6-in. 
compass, and all parts needie points and double 
knee joints, pr. 5-in. dividers, with hair spring 
adjustment, pen. spring bow, drawing pen, all 
complete in leather pocket case, £3 3s. 

Beginner's Microscope, slip-tube focussing, 
eyepiece, 3-in. dividing objective, and case, 
18s. 9d. ‘ è 

Pr. 8x Heath’s Prism Binoculars, eye- 
piece focussing, bending bar, and leather case, 
£4 4s. 

Postcard Folding Excelsior No. 8 Pocket 
Camera, focussing, rapid Aplanat Jens //7.5, 
speeded inst. shutter and time, and 3 slides, 
£? 12s. 6d. 


*Phone, 
CITY 6981. 


5 x 4 Klimax Folding Pocket Camera, | 


` 
‘ 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 2983. 


City Sale & Exchange 


3} x 2; Salex Refiex, deep focussing hood, 
full-size finder, adjustable speed, focal-plane 
shutter from 1-15th sec. to 1-1,000th sec., Salex 
j/4.5 anastigmat in focussing mount, 3 slides, 
and film pack adapter, £10 17s. êd. 

Koristka Microscope, on horseshoe stand, in- 
clinable stand, lraw-tuhe graduated. dust-proof 
triple nosepiece, spiral focussing substage, Abbe 
condenser, N.Ap. 1.20,-and iris, 2 eyepieces, ob- 
jectives 4-in. and }-in., mechanical stage, and 
Icck-up cabinet, in fine condition, £18 10s. 

Pr. Lee Southsea Marine Glasses, very 


powerful, leather-covered, screw focussing, com- 
plete, leather case, 30s. 


Every Article 
in this Advertisement 
is Guaranteed 
in Perfect Working 
Order. 


lipl. Folding Pocket Camera, focussing, 
rising, and cross front, hooded focussing screen, 
anastigmat lens /;6 S. adjustable speed butter 
1 sec. to 1-100th and time, direct viewfinder, 
complete, 3 slides, £3 5s. 

Koristka Student’s Microscope, on horse- 
shoe foot, inclinable. rack coarse and micro- 
meter screw fine focussing, triple nosepiece, ree _ 
volving and centring stage, focussing substage, 
Abbe and iris, 5 eyepieces, objectites 3 and }, 
in case, £13 10s. 

Tourist 4-draw Portable Telescope, very 
powerful, 2-in. o.g.. brass tubes, morocco- 
covered body. complete, strap and caps, £3 15s. 


93-94, FLEET STREET, E.C.4. 


speeded time and inst. shutter, £4 


May 26, 1922. 


No. 1 Enalignette Vest Pocket Camera, 
diaphragms, achro. lens,’ T.-B. and I. shutter, 
for daylight loading roll films, 22s. 6d, 

Transit Theodolite, by Sprenger, éavered 
horizontal scale and vernier, vertical scale and 
2 verniers, microscopes of reading in both hori- 
zontal and vertical, all divisions on silver, two 
4-in. levels, one on horizontal bed and other on: 
telescope, one large central level, telescope with. 
rack focussing, spider lines ‘in eyepiece, 3 level 
ling screws, each with clamping adjustment, 
levelling plate, plummet, stand, and pine travel. 
ling case, £22 10s.; in new condition. a 

Abney Level, by Watson and Sons, with tele.. 
scopic tube and silvered arc, with vernier, in 
case, 29s. Gd. ‘ ae 

Service Signalling Telescope, by Negretti 
and Zambra, three-draw, 2}-in. o.g., sling, caps, 
and strap, as new, £5 17s. 6d. ., j 

Pr. 12x Lumex Large Aperture Ster 
PRisM BINOCULARS, 45 mm. 0.g., central screw, 
also eyepiece focussing, bending bar, eompkte 
solid leather case, £10 10s., in new condition. 

Naval Cadet Telescope, l-draw, 15x map 
nication, 12-in. o.g., 42s., in good order, | 

Zeiss Microscope, stand IVa., jimtlinable, 
rack coarse and micrometer screw fine focussing, 
triple nosepiece, rack and pinion, swing-out with 
rack and pinion oblique movement to substag, 
Abbe condenser, detachable mechanical stage, 
2 eyepieces, objectives 3 and 34, complete, lock- 
up cabinet, £32 10s. 

1-pl. Folding Pocket Klito, focussing Ret- 
timat lens f/8, Ensign Simplex auto speeded 
shutter, and 3 slides, 458., a bargain. 

No. 1 2} x 31 Folding Pooket Kodak for 
daylight loading roll films, fitted Beck Ikostig. 
mar f/5.8 anastigmat lens in Kodak ball-bearing 


Jones 6-in. Gregorian Reflecting Tele 
SCOPE, star-finder, mechanical head, slow motions 
in both directions by Hooke’s jointe, steadying 
rod, mounted on heavy ciaw stand,, two eye 
pieces, anil two small specula, £7 158. 

Beck Micro. Objectives, 1-29th oil-imm., 
£5 15s.; 3 mm. }-in., £2 17s. 6d.; 3-in., as new, 
latest, £2 10s.; ł-in., 428.; %-in., 17s. 6d.; 1-in 
Smith and Beck, 22s. 6d.; 1/5th-in. Smith and 
Beck collar, 29s. 6d. 


WIRES: “FILMS, 
FLEET, LONDON." 


Steward Binocular Microscope, rackwork ad- 
justment to drawtubes, universal movements to 
stage, }-in., }-in.. ahd l-in. objectives, 2 pairs eye- 
pieces, in case, £14° 10s. 

Object Cabinet, Spanish mahogany, to hold 500 
objects, knobs and name-plates to drawers, glass 
front, almost new, £12 10s. Lists of new and second- 
hand microscopes and accessories on request.—W. 
woe AND SONS, LTD., 313, High Holborn, London, 
W.C.. ‘ 


Gramophones for open air music must have my 
wonderful compound ‘* super’’ diaphragm, 5s,, all 
s'zes, including Pea to sound-box if desired. Com- 
plete “ super” sound-boxes 2ls., post free. Numer- 
ous testimonials.—-Tracy, * The Rodway,” Roehamp- 
ton, S.W.15. ; 

Si-in. Reflector Altazimuth, Ellison mirrors, 2 
eyepieces, etc., perfect, £20; 5-in. clear aperture 
refractor, superfine 0.g., 2 eyepieces, étc., £30. Lists 
of telescopes, 2d.—F. BURNERD, Dryburgh Works, 
Putney, London, 8.W.15. 


Telescopes.—Big reductions. We are putting on 
the market a fine 3i-in. Reflector, complete with 
stand and star-finder, slow motions, eyepieée, price 
£5 155.—IRVING. 

6l-in. Reflector, complete, £23 10s.; Standard 
Eyepieces 12s. Gd. All lenses hund ground, not buffed 
up to please the eye. Come and try one before 
buying. Easy. terms arrapged.—IRVING, 135, High 
Street, Teddington. 

Por Good Clean Castings, any metal, Gas En- 
gines Cuystings, Alterations.—LITTLEOVER WORKS, 
Derby. i 

Model Petrolmotor Castings, 3-H.P., cylinder 
‘Yored. 0s. 9d.: 6-in. Scroll Chucks, new, 6 jaws and 
key, £3 12s, 6d.—LITTLEOVER WORKS, Derby. ! 


Micro. Objectives.—1}-in., 18s. 6d.; 2-in., 18s. 6d.; 
Jin., 35s.; Swift 1-12th-in o.i., £5; Zeiss 1-12th-in. 
oil-imm., 1.30, £9; Watson's * Standard” Micro. 
Lamp, 38s. 6d.—Below. 


Corked Specimen Tubes for pond life, ete., job 
lot, per dozen, 3 x l-in., 58.; 3 x țin., 4s. 6d.; 
21 x &-in., 18. 3d.; 14 x 3-in., 2s. 3d.—Below. 


Diffraction Grating Replicas on Glass, 14.438 
lines per inch, a few small strips, 5s. each; larger 
on selected glass blocks. 10s. and 20s. each; Hilger 
Table Spectroscope, school pattern, £11 10s.; Pocket 
Spectroscope, adjustable slit, £2.—BROWNING, 37, 
Southampton Street, Strand, W.C.2. 


Wireless.—Single Valve Sets. £5; 
Sets, £6; Three Valve Sets, £7 10s. Everything for 
“the experimenter in stock, Lists two stamps.—ELEc- 
aR SUPPLY STORES, 5, Albert Terrace, King Cross, 

alifax. 


Two Valve 


Books for Bale Prices inciude postage or oar- 
riage. ‘“ The Develupment of Birmingham,” by Wi- 
iiam Haywood, F.R.1.B.A., first edition, 7s. 6d. ‘* The 


. * Presto’ Shift of Hours Worked Calculating Card,’’ 


ls. ‘Italian Sea Power,” by Archibald Hurd, 18 
“ Aeroplane Construction,” by Sydney Gamme, 6s. 
“Inhabited House Duty and the Laws Thereon,” 
by W. E. Snelling, 10s. ‘ The Origin of the Forms 
of the Earth and Planets,” in French, by M. Emile 
10s. “The Law of Checkweighing,” 
by J. H. Cockburn, 5s. ‘* Factory Management 
by James F. Whiteford, fs. “The 
Housing Problem: Its Growth, Legislation, and 
Procedure,” by John J. Clark, M.A., F.8.8., 168 
* Aviation,” by Benjamin M. Carmina, 68. ° Domes- 
tic Architecture in Australia," with 47 plates, 10s. 
* Electrical and Other Eagineerng Contracts,” by 
W. S. Kennedy, LL.B., Barrister-at-Law, 5s. ‘* Metals 
in Aircraft Construction,” by Wilfred Hanby, 8s. 
“Man and His Buildings,” by T. 5. Atlee, A.R.I.B.A., 
a plea for the revival of the Guild epirit of the 
past, 3s. 6d. ‘* Victoria History of the Counties of 
ongtand: Parts 1 aud 8, Herts,” 10s. “ Air Screws 
in Theory and Experiment,” by A. Fage, £1. 
“ British Standard Forms of Notched Bar Test 
Pieees,” 1s. “ Model Aeroplaning,”” by V. E, 
Johnson, 10s. “ The Science of Ventilation and Open- 
air Treatment,” 295 pp., 3s. *“ Asphalte and Allied 
Substances,” by Herbert Abraham, 10s. “ Examples 
of Ancient Scottish Architecture,” 18 large plates of 
Scottish towers, etc., with full descriptions, Parts 1 
to 4, with 72 plates, “Chromium Ores,” by 
W. G. Rumbold, 2s. 6d. ‘** The Mechanical Principles 
of the Aeroplane,” by 8. Brodetsky, 119 illuetrationa, 
16s. ‘* Hyper-Acoustics,” by J. M. Dunk, 88. * Stella 
Maitland; or. Love and the Stars," by Mrs. H. 
Periam Hawkins, 6s. ‘‘The Age of Power,” by J. 
Riley, 38. “ A History of French Architecture from 
1661 to 1674," by Sir Reginald Blomfield, R.A., 2 
vols., 200 plates £3 3%. “ Aluminium and its 
Ailoys.” by Lieut.-Col. C. Grard, 10s. “The Hygiene 
of Town Planning and Vegetation,” 2s. ‘‘ Heredity 
in the Light of Recent Research,” by the late L. 
Doncaster, D.Sc., F.R.S., 88. “Farm Buildings and 
Building Construction in South Africa,” Second Edi. 
tion, by W. 8. H. Cleghorne, 15s. 850 pp. and over 
250 illustrations. “Modern Workshop Practice,” 
by Ernest Pull. Sixth edition. About 700 pp. and 
over 560 illustrations. 12: ‘*Sydney  QObser- 
vatory Catalogue of 1,068 Stars.” 5e. “ A Firet 
Book of Chemistry,” by A. Coulthard, 3s. “ Jigs, 
Tools, and Fixtures,” by Philip Gates, with 165 illus- 
trations, 6e. “The Beginner’s Guide to the Micro- 
scope,” by Charlies E. Heath, F.R.M.8., 1s. 6d. 
“ Practical Metal Engraving,” 1s. 6d. ‘‘ Model Steam 
Locomotives,” by Henry Greenly, 376 illustrations, 
4s. 6d. “Dynamo Design and Construction,” by 
A. H. Avery, 48. 6d. “ How to Appeal Against Your 
Rates,” by G. F. Emery. 2s. 6d. “County Court 
Practice Made Easy,” 5th edition, 28. 6d. “The 


Renaissance of Roman Architecture,” Par} IL, b 
Sir Thomas Q. Jackson, many illustrations, & 
` British Engineering Standard Specifications ir 
Dimensions and Resistances of Bare Annealed Oo 
per Wire for Electrical Apparatus,” 1s ‘“ The Ker 
Heavens.” by Geo. Ellery Hole, 6s. ‘‘ The Collected 
Papers of the Late Professor Wallace Sabine «| 
Acoustics,” with many illustrations, 10s.—Gm. 
NEWSPAPER CO.. 1, Arundel Street, Strand, W.C2 

“ Hours and Wages Caloulator’’ at Farts 
Rates, from 2d. to 113d. per Hour, le. “8mo 
Abatement,” by H. Hamilton, 4s: ‘‘ The King's ie 
ing,” done into verse, by Charles Mercier, 1s. “Tw 
Vandalisms of Peace,” 1s. “New Methods of sé 
justing International Disputes-of the Future,” d 
Sir Thomas Barclay, 38. “ The Craft of the Caducm, 
or Ohasing the Aspirate,” fs. The Woman's Mot 
Manual,” 2s. “ Shipbuilding Indnstry,’’ by R.T. 
Kelly and F. J. Allen, 7s. 6d. * Aircraft in Peso 
and the Law,” by J. M. Spaight, 6s. “ Mallesbi 
Cast Iron,” by 8. Baa 108. “* Hot Bw 


Uil Engines,” by W ollock, 80s. * Disa 
Engine Design,” by H. F. P. Purday, 800 
te uetra tipne; 14s. ** Commercial Arby 
ons,” : 6 


-First Réport of the Int 
tution of Oivil Engineers on the Deter 
tion of Structures in Sea Water,” 801 pp., ssf 
many illustrations, £1. “Tungsten Ores,’ by B. 2. 
Rastall, 2s. ‘Technique et Pratique de la Magam 
a Haute Tension,” by MM. A. Courcyrim aad 6 
Dubedat, 2s. ‘The Blind aad Their Condition ì 
the United States,” by Hany Best, Ph.D., 768 pags 
10s. “ University College Calendar,” 1020-1921, # 
pp., 28. “Coal,” by J. H. Ronaldson, 4s. “Bpo 
Builders’. Price Book for 1921," 5s. ‘* Photograph 
Technique,” 2s. ‘The Metric System for Bs 
neers,”’ by Charles B. Clapham, 7s. 6d. ** The 
dom of tha Beasts,”’ by Charles Augustus Stroy. 
Sign ar ed Accounts and Office Sape 
vishon,” by 


Haray Keen, 4s. Last, 

‘* Transactions the American 

Society,” 3s. Autographic Posteard from 
the Editor for services rendered during the Mit 
lothian Campaign, 15s. ‘Two Autographde 
from John Bright to the Editor, date 
October 16, 1888, and June 5, 1887. 10s. each 
two for 15s. “Poems from Beyond,” 
die Makett, 2s. 6d. “A System of 
tics,” by Geo. H. Jaques, 58. ‘ Some 
in Thermal Sanitation GAY or 
Geo. Walter Grabham, “ Applied 
graphy,” by Alex. Stevens, 6s. “ English 
Cases,” with 69 illustrations, by the Rev. An 
Freeman, 68. “ How the Hague Rules Affect 
chants,” by A. E. Jackson, O.B.E., 2a “ 
Faraday Society's Report of the Discussion 
peril 6, 1921, on thé Failure of morau uncer I> 


ai and Prolonged Stresses,” Ulustra' 
10s. 6d. ‘‘ A. Conciee Guide to the Town and Us 


or 


page ML 
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METAL-CASTING FOR UNSKILLED 
WORKERS. 


For any man to become a moulder and 
_ general foundry worker in the production 
: „of articles in cast metal as they are. placéd 
. before him necessitates a long apprentice- 
: ship and considerable after practice, but 
' j does not follow that where only one or 
- two articles have to be made in quantities 
. that more knowledge is needed than is 
sufficient for the purpose in hand. At the 
. same time, the. man who makes, some 
_ things specially should extend his know- 
“Hedge as opportunities occur, because in 
_ ‘this way he increases his chances. of earn- 
< iig money. The mart: who casts lead 
_ soldiers in metal moulds which he pur- 
- -Ghases ready made really does not know 
"much about metal-casting, and usually if 
_-a mould goes wrong he is done for, but if 
~ he ascertains why his mould goes wrong 
‘ -and how to remedy the defective article, he 
- Js.in a much better position right away. 
i P the same lines, if a man using molten 
~ Jead, or a soft metal alloy,. “ stews ” the 
„stuf until it becomes’a pasty dirty mass 
3 which will not ran up in a mould, he does 
. a foolish thing, as in this state the. metal 
t has mo, casting value; but if that man 
'' omits. to learn .that a small amount of 
. phosphor-tin, chloride of zinc, or sal- 
= ammoniac ‘will clean his metal and make 
‘it again fit for work, he is yet more foolish 
-‘and loses money through his want of 
` knowledge. 
` To make a casting a mould is made 
: which, in appearance, is the reverse of the 
- casting’ to be produced, the mould being 
-in two'or more parts usually. The mate- 
tial of which the mould is made is not of 
, ‘partipular importance so. long as it will 
s answer its purpose, but its method of pre- 
_ paration must follow certain llines. There 
must be. no parts into which air can be 
forced and held to resist the metal, what 
z is termed venting being used to prevent 
+ airlocks in any kind of mould, those which 
are of impervious material needing special 
:.attention. Moulds made of sand or other 
porous material absorb and transfer the 
air and' gases from’the metal space out- 
‘wards, and are vented differently to, say, 
‘metal moulds of an impervious nature, 
while in some cases no venting is neces- 
sary with porous moulds, owing to the 
‘-shape of the casting'to be produced. In 
any case moulds of a solid ‘character, such 
as metal or plaster, must be absolutely 
dry, but what are called greensand—not 
artificially dried—moulds are‘more or less 
‘damp, but not wet. 

Either solid or hollow -slush-castimgs 
-are those usually produced by unskilled 
workers, the hollow castings made being 
'- produced in metal moulds, the hollow 
. being ,produged by pouring out the bulk. 
of the ‘wolten metal after sufficient has 
> attached itself to the sides of the mould. 
| Metal-melting is the more troublesome 
part of the work, as to get the best results 
the melting should be done without an 
-excess of heat. Anything melting below 
§°1,000° Fahr. can be dealt with in an iron 
melting-pot over a clear open fire, but over 
‘this melting temperature a crucible and 
* properly constructed furnace becomes 
. necessary, Gas furnaces are made, but 
© they are usually too costly for small 
' -pdople to deal with, unless in the simpler 
. forms where low temperatures only have 
' to be dealt with, as in the case of metals 
; nsed for casting toy-soldiers and that class 
/ of goods where probably from 500° to 
-650° -Fahr. is high enough for anything 
. dealt with. Of course, where anyone 1S 
; -nsed fo furnace work gas-furnaces are ex- 
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: «cellent, but where practical knowledge is 
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not possessed by the operator gas is 
to control than coke. For the beginner, or 
anyone who is not up to melting, the best 


because in this there is no danger, while 
the whole of the melting can be seen, and 


comparatively low heat. 


bered that the metals used are at their most 


metal by excessive overheating a dull slug- 
run up properly, and which is difficult to 


get into a usable state again. Metal which 
is kept in a molten state for long periods 


clear the molten metal of suspended 
oxides. A little red phosphorus will also 


oughly stirred into the pot of metal while 
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usually more expensive and more difficult 


furnace is ‘an ordinary brick’ furnace, the 
top of which is leve with the floor, 


the metal can be handled as soon as ready. 
With metals melting below 1,000° Fahr. 
an open fire and ordinary iron metal pots 
are sufficient, there being a sufficient 
range of alloys to provide almost any 
degree of hardness, and which melt at a 


In melting it must always be remem- 


fluid state soon after fusion takes place, 
and at this stage make the sharpest cast- 
ings. ‘Increased heat does not then in- 
crease the fluidity of the metals, but 
rather the reverse, and by burning the 


gish material is produced which will not 


ilso goes: wrong, because the oxides formed 
get entangled with the body of the metal 
and are difficult to dislodge, although in 
most cases the use of a small amount of 
15 per cent. phosphor-tin will asually 


have ‘the same result when properly 
handled, but it can scarcely be recom- 
mended to the inexperienced worker. For 
some purposes a little sal-ammoniac. will 
prove useful as a flux for white metals, 
but it must be well crushed and thor- 


the metal is in a molten state. 

The weight or specific gravity of the 
metal used has a lot to do with success 
in getting moulds properly filled, because 
a heavy metal like lead, when properly 
melted, will force its way into thin places, 
while a light one, like aluminium, 1s 
easily held up by a moderate air resist- 
ance, and then comes out of the mould in 
a faulty state with faintly-run edges. For 
this reason, it becomes a necessity to 
have high runners with light metals, 


and often to have the moulds vertical 


when pouring such things as aluminium 
alloys and the like. Heavy metals like 
brass, iron, lead alloys, and similar metals 
and alloys can be cast with the moulds in 
any convenient position and without 
high runners, as the weight of the metal is 
more than enough to overcome the resist- 
ance of air and gases, but solid moulds 
must be vented to allow of the escape of 
the air and gases: porous moulds do 
not always need much venting, although 
the beginner had better overdo the vent- 
ing rather than get excessive pressure 
against the metal. This matter is of so 
practical a character, however, that only 
practical experience gained in actual 
working will enable the operator to secure 
exactly the right amount of venting to 
allow, there being no exact hard-and-fast 
rules to be laid down which can be uni- 
versally applicable 
although it is always safer to be on the 
excess side of the matter. 

In regard to metals first attempted, pro- 
bably a lead and tin alloy of the solder 
series is best to start with, as not only 
would this melt to a fluid state at a low 
temperature, but it would set quickly, 
while it could be used in metal, dry plas- 
ter, or sand moulds equally as well. Fol- 
lowing on this a type-metal of lead and 
antimony could be handled for a time ex- 
‘perimentally, and following on this cast- 
ing with Britannia metal could be tried, 


if any old articles could be secured for 


the purpose of melting down. 


to all cases alike, 


~N 
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Following on these, zinc and some of the 


zinc-tin or zinc-lead alloys could be prac- 
tised with for a time as these give a dif- - 
ferent result to lead and its alloys, while 
usually melting. at a higher temperature. 
In particular some little experimenting 
with making hollow ‘‘slush”’ castings 
should be done, as zinc alloys usually 
answer best for this class of work, zino 
broken: down with lead or tin being easier 
to. melt than zinc broken down with 

copper. | 


Succeeding these, some little time could 


well be spent’ in practising with : alumi- 
nium-zinc alloys, as some of these have the 
hardness of iron and can be used in its 
place except where heat is concerned, but 
these alloys do not cast in precisely the 
same way as those previously mentioned. 


Having got some idea of handling the 


alloys mentioned in such a way that cast- 
ings can be made with some degree of 
exactness of detail, it will then be neces- 
sary for the operator to decide as to what 
kind of article he proposes to deal with 
ae then to lay himself out for making 
at 
ing that he can always get assistance 
through our query columns. 
speaking, the person who has had no 
training in melting and casting metals 
always selects things which are most diffi- 
cult to deal with as a start, instead of 
beginning with the more easily dealt with 
materials and modals 
tions which the writer has to deal with, it 
would appear that a large number of 
pérsons wish to melt and cast brass in 
ridiculously small quantities as an initial 
venture, and for very obvious reasons they 
invariably fail. l 
, phe average amateur metal-melter, find- 
ing 


articular class of goods, remember- 


Generally 


, and from the ques- 


it quite easy to melt a few ounces of 


lead or solder or some similar metal or 
alloy, would appear to think that all 
metals and alloys melt quite readily in as 
short a time, but it will be found in prac- 
tice that time is needed to allow any 
metal to absorb the heat necessary to 
reduce it to a molten condition, quite irre- 
spective of the weight of the sample being 
dealt with, and the more refractory the 
‘metal the longer will be the period of heat 


absorption as a general] thing, and there is 


little time difference in melting 11b. or 
20 lb. of say, brass in a suitable furnace. 


But, in addition to this, there is another 
point to consider, this being that at cer- 


tain crucial temperatures many metals 
absorb oxygen and are altered in composi- 
tion, so that instead of melting they be- 
trome a dry oxide or “ash,” which is of 
‘no use for casting purposes and which can- 
not as a rule be again reduced to a metal- 
lic state with the means and appliances 


which the amateur melter has at his com- 
mand. In this way the melting of many 
metals and alloys in small quantities be- 
comes very difficult without especial appli- 
ances for the purpose, and it is quite pos- 
sible to burn away the bulk of a small 
charge of metal and get only an extremely 
small spot or two in a molten state. As 
a rule, melting is much more difficult than 
moulding or pouring the moulds, and cer- 
tainly causes more failures. 

As to making moulds, either purchased 
metal moulds have to be used or the ama- 
teur has to be personally shown how to 
make plaster or sand moulds, because in 
this part of the work there are details of 
practical work which cannot be described 
in writing. Every one writing on metal- 
moulding tries to clearly explain how to 
do the work, often appearing to be too par- 
ticular when their work is read by the 
trained moulder, but in no case can mould- 
ing be learned from written descriptions 
alone. Besides this, the amateur usually 
sticks to_one form of casting—say, toys, 
and has no,use for other forms. 
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PROFESSOR A. S. EDDINGTON’S 
ROMANES LECTURE, 


The Romanes Lecture was delivered in 
the Sheldonian Theatre at Oxford on the 
night of May 24 by Mr. A. S. Eddington, 
Plumian Professor of Astronomy at Cam- 
bridge and President of the Royal A:strono- 
mical Society. Professor Eddington, . as 
reported in' the ‘‘Times,’’ as follows, took 
as his subject “‘ The theory of relativity 
and its influence on scientific thought.” 

The lecturer started by referring to the 
revolution in astronomy ‘brought about 
when the Copennican system was substi- 
tuted for that of Ptolemy, and the paths 
of the planets, which a geocentric 
astronomy had to explain by a cumbrous 
machinery of spheres and wheel, now 
appeared as simple ellipses. But the out- 
look of modern physics was still geocen- 


tric in regard to the ‘‘ frame of space and 


time” in which jit was conceived. An 
observer in the sun would see things in a 
quite different ‘‘ frame,” and Hinstein’s 
great discovery was that there were many 
such systems of reckoning time and space, 
and that our geocentric ‘‘ frame’’ was not 
universally applicable. To the observer in 
the sun a circle drawn by us on the mov- 
ing earth would appear as an ellipse. This 
was the central idea of Einstein’s concep- 
tion of the relativity of space, and it was 
none the less true because it turned out 
not to be mysterious. We must become 
accustomed to the idea that distance and 


duration and all the physical quantities 
derived from them were relative to quanti- 


ties which altered when we passed from 
one observing station to another with 
different motion, just as we have 
recently learnt in economics that a pound 
sterling is not an absolute quantity of 
wealth, but in certain circumstances may 
be really seven-and-sixpence. So Kant 
said that ‘‘space and time are forms of 
experience,” but the frame is supplied by 
the observer. 

The lecturer then passed to the con- 
sideration of the applicability of the ideas 
to the theory of the fourth dimension—the 
work of Minskowski. The world common 
to all obsevers, he said, was one of four 


dimensions—three of space and one of. 


time: to our experience of right-and-left, 
backwards-and-forwards, up-and-down was 
added the experience sooner-or-later. We 
were apt, owing to our solely terestrial 
experience, to separate the fourth dimen- 
sion sharply from the other three and tg 
think of the enduring worla as composed 


. of a continuous succession of instantaneous, 


states, as it were, stratified: the anstant 
“ now’ representing one such stratum. 
But this supposed stratification was an illu- 
sion, and the instantaneous state an 
arbitrary partition created by us to corre- 
spońd with our geocentric outlook. What 
was instantaneous in our ‘‘ now” was not 
the events, but our sense-impressions of 
them, as we could easily see im the case 
of light, travelling to us from the syn or 
a star. We tried to patch up this incon. 
sistency by ‘‘allowing’’ for the time 
necessary for ibs transit, but the thepry ot 
relativity recognised these ‘‘ instants ’”’ 
as artificial partitions constructed for pur- 
poses of calculation. Illustrating this 
point, the lecturer said it .was found that 
particles shot off from radio-active sub- 
stances, which sometimes attained speeds 
of 100,000 miles a second, increased in 
mass. This was so in our space-time 
frame, but in truth mass, too, was a rela- 
tive quantity, and from its own point of 
view the electron was at rest, retained 
its mass, and was astonished at the in- 
credible rate with which we were flying 
past it. The calculations as to the differ- 
ences between our space-time frame and 
those of the electron led precisely to the 


ty 
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proportionate increase of mass which was 


indicated by refined physical experiments. 


But the distortion was subjective and de- 
pendent on our transformation of the 
frame of space and time. `` 


FOUR-DIMENSIONAL GEOMETRY. 


Professor Eddington then pointed out 
that our geometry, at present concerned 
with the three-dimensional world, must be 
extended to the four-dimensional world. 
We must not only speak of ‘‘ time- 
triangles ° as well as space-triangles, but 
must learn to combine both in a new four- 
dimensional geometry. ‘This led on to a 
discussion of gravitation under the aspect 
of relativity. He iumagined an observer 
falling from an aeroplane, but in vacuo. 


‘From his hand he lets go an apple, which 


continues to fall poised in contact with 
his hand : in other words, in his new time- 
space frame it is at rest. 
natural frame of the free observer. New- 
ton kad to invent a mysterious force drag- 
ging, the apple down; the apple observed 
only a familiar physical agency propelling 
Newton up! ` 


Einstein had changed our picture, and 


just as we had already found that a flat 
map, such as Mercator’s Projection, , did 
mot truly represent the earth, so now we 


were finding that a flat Euclidean frame 


did not fit the world, for it was not flat, 


but curved. Einstein had propounded a 


new theory of gravitation, which was re- 
markably confirmed at the total eclipse 
of the sun in 1919. He attributed the 


‘gravitation of massive bodies to a curva- 


ture of the world in the region surround- 
ing them ; this new law was not a reversal, 
but only a modification of Newton’s law, 
which proved to be a rough generalisa- 
tion holding in our space-time frame, but 
not consistent with what was now 
of the general plan of world-structare. 

In all fields, Professor Eddington con- 
cluded, scientific thought was being 
revolutionised, but the revolution was 
natural sequence of earlier revolutions. 
Einstein’s theory crowned the work of 
Copernicus, but it would. in due course, 


sink into the commonplaces of educated 
thought. 
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HARVARD COLLEGE OBSERVA- 
TORY: BULLETIN 767. | 


Decreasing Period of RR Cassiopeie 
255053.—The long period variable stat RR 
Cassiopeie has been measured by Miss 
Applegate on 200 Harvard photographs 
covering the interval from 1889 to 1918. 
Miss Leavitt’s discussion of the observa- 
tions shows that an abrupt shortening of 
the period by 8 per cent. occurred in the 
years 1905 and 1906. Before 1905 the 
period was maintained, with some fluctua- 
tions, at 314 days. For the last twelve 
years the period has been approximately 
290 days. | 

The change in the period is verified by 
visual observations from 1905 to date. 
according to a discussion made by Mr. 
Campbell of an extensive series of observa- 
tions, including those submitted by the 
American Association .of Variable Star 
Observers and the Variable Star Section of 
the British Astronomical Association. 

The mean visual range is from 10.8 to 
13.2. The light curve, which is more or 
less symmetrical, with the maximum 
longer in duration than the minimum, 
resembles very closely the curves derived 
for R Arietis, 021024 and R Virginis, 
123307. 

Note on Ionised Calcium in 8 Aurige. 
—The suggestion that occasional double 
stars, and possibly some single stars, move 
in gaseous envelopes has frequently been 


This was the 


known 


the 


made to explain the appeafance of 
stationary H and K lines of calcium in the 
spectra of binary stars of the first specteal 
type. (Lee, “Ap. J.,’’ 37, 1, 1913; Saha, 
‘“ Nature, 107, 488, 1921). Such ane. 
velope of light gases would probably act in 
some, cases as a resisting medium, s 
phenomenon that would be of much signi- 
ficance in the evolutionary develqpment of 
a double star. i 
From Saha’s theory of stellar spectra ġ 
appears unlikely that such a gase 
envelope could be easily detected for any 
element but calcium, for which the resp 
nance lines of the ionised atoms are cor 
spicuous and lie in the available part 
stellar spectra. At the writer’s reques, 
Miss Maury has examined a large numbe 
of photographs of the spectrum of the clos 
spectroscopic binary £ Aurigæ in order 
see if evidence could be found of th 
dependence of calcium absorption on th 
condition of approach or recession of th 
light-emitting surface. 

B Aurige was the second spectroscopic 
binary, discovered, being found by Mis 
Maury in 1889. The Harvard collection 
contains approximately 600 photographs 
of the spectrum. About one-half ofthe 
plates show the lines double. One com- 
ponent is slightly brighter than the other. 
The spectrum is given as A in the Heny 
Draper Catalogue, but is more advance 
than Vega and Sirius. 

A clear deduction from the present 
examination. of more than 300 photographs 
is that, as previously suspected by: Mis 
Maury, the bluer component of the 
doubled K line of calcium is diffuse, the 
redder component sharp, whichever star is 
approaching the observer. When the 
bright component is approaching, the line 
is very noticeably wider than when itis 
receding, as well-as much less clears: In 
other words, there is for both components 
a difference in the appearance of the spe- 
tral line for the front and back side of the 
surface. This effect cannot be clearly see 
for any other metallic lines, which on the} 
Harvard plates are relatively faint Th 
H line of calcium is not. separated: from 
the He line of hydrogen, and all the 
hydrogen lines are too strong to permits 
study of the doubling. | 

It is not clear why the following side of 
a revolving star should show sharper lines 
than the preceding side. That there isa! 
difference! (whatever its explanation) 
argues for the existence of an envelope o 
ionised calcium gas in the system of 2 
Aurige. Baker’s spectroscopic elements 
indicate a nearly circular orbit ; he findss 
suggestion of a lengthening period 
(“ Alleg. Pub.,’’ 1, 163, 1910). 

Miss Maury has also examined the Har 
vard spectrum plates of ¢ Urse Majors, | 
which has the same type of spectrum, bu 
a more eccentric orbit. The abnormality 
noted in the case of 2 Auriga is not pr! 
sent in Urse Majoris. The period ú 
the latter is 20.5 days; the period of tht 
former is 3.96 days. | 


Evidence that, in some eclipsing stats, 
the preceding side of the component 
differs in -brightness from the following 
side has been pointed out by Dugan and. 
Stebbins. A difference in the sharpness o 
the spectral lines of the secondary com 
ponent before and after conjunction, * 
noted by Adams-and Joy for one or Wo 
eclipsing binaries, is also probably tol 
associated with this same phenomenon. 

Variable Star of the W Cephei Type— 
An examination of Harvard photographs 
confirms the variability, through a sm 
range in magnitude, of the star H.D. 
42474 = B.D. + 239 1243. The veriabililr 
of the stań was announced,in 1901 by; Back- 


3 June 2, 1922. 
* house (“ Obs., 24, 198), but has not been 
k admitted to variable star catalogues. 
è Myr, Milton Humason, ‘of the Mount 
2 . Wilson Observatory, has ‘announced iin the 
: April Publications of the Astronomical 
1.. Society of the Pacific that the spectrum is 
= peculiar, the bright lines closing resembling 
u those of Boss 5650 and W Cephei, both of 
~. which are slightly variable in light. , The 
irregular yeriability of W Cephei was 
x announced in H.B. 764. The peculiarities 
: in the spectrum of Boss 5650 have been 
x described by Adams and Joy in the Pub- 
t Jications of the Astronomical Society of 


s the Pacific, 33, 265, 1921. . 

:: Al three stars of this peculiar group are 
x in the Milky Way. d 
` ` BIRDS MOBBED BY OTHER 

` BIRDS. 


s One day recently, while I was approach- 
ing the railway station at Portọbello, my 


z attention was attracted:by a pigeon flying | 


over the bridge a few feet above the tele- 
graph wires, on one of which a sparrow 
- was perched. As the pigeon passed the 
-. sparrow darted after it, keeping within a 
„` few feet for some seconds, when it lost 
ground somewhat owing to the langer bird 
. imcreasing its speed. From the flighting 
movements of, the pigeon it was observable 
| that it desired to alight below the bridge 
where a number of its companions sat. 
. But the sparrow gave it no rest, and on 
; one occasion actually gained on the bird, 
z finally getting so close as to pluck a feather 
= from the tail end of the pigeon, when it 
i immediately ceased its persistent attack, 
and again alighted on the telegraph wire. 
: The pigeon darted under the bridge, 
+ apparently much frightened. The sight 
- was of an extraordinary nature, and the 
-~ first occurrence of its kind I have observed. 
. Some days ago, while watching a number 
_ of wild duck .an the lake in the grounds of 
Niddrie Marischal, I heard the hoarse cry 
_ of a herdn, and looking up‘I observed the 
bird at.a fairly high elevation closely pur- 
: sued by a rook, who was making deter- 
” mined efforts to drive him from the 
locality. Following the heron closely, the 
_ took made frequent fierce rushes at him, 
- apparently endeavouring to approach level 
* with him, but on each occasion he was 
foiled, although on one occasion he 
- managed to get within less than three feet. 
- Every time the rook made a flying rush the 
‘heron invariably heightened his flight, 
always keeping above him. Occasionally 
the heron uttered a hoarse screech, but 
. made no effort: whatever to retaliate or 
drive off its determined pursuer, as it well 
might have done to some purpose with its 
strong, sharp-pointed bill. For the best 
- part of fifteen minutes both birds flew 
found and round in a wide circle, the 
heron always keeping above the rook, till 
at last the rook, apparently tiring of his 
fruitless exertions, gave up the attack and 
retired to its nesting tree. Several minutes 
later the heron rapidly lowered his flight 
and took up his stand at the far side of 
the lake, probably to fish for eels, of which 
there ‘are numbers here. 
Again, near Mount Lothian I recently 
observed a pair of lapwings making a com- 
bined determined attempt to injure, or 
scare away, a rook from their immediate 
neighbourhood. The rook was walking 
about in a stretch of meadowland about 100 
yards from the roadway, and had dis- 
turbed and. annoyed a pair of lapwings 
‘which, no doubt, had either a nest or young 
Ones close by. The lapwings, uttering 
angry cries, at once commenced to swoop 
down at lightning speed, and just as each 
<areered past and when immediately. above 


fats 
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the rook, they each in turn struck a blow 


j| at him with their wings, the noise of the 


rapid movement being distinctly -heatd 
from the road. Up and down they sped, 
attacking him from one particular front. 
So close did each attacker pass him that he 
had perforce to lower and crouch his body. 
close to the ground on each occasion as the 
now thoroughly roused birds endeavoured 
to strike him. Ptessing him mercilessly, 
they forced him up to the base of a dry. 
stone dyke, and here, as he turned his, left 
side to view, I noticed for the first time 
that his left wing was hurt, ‘but whether 
this handicap was occasioned by the wing- 
blow of the lapwings it is impossible to 
A few minutes later the lapwings 
ceased their fierce attack, and took up 
their stand close to a piece of marshy 
ground, the rook meanwhile proceeding 
further afield.—W. A. N., in the ‘‘ Scots- 
man.” | l 
a a A. A oa 
HELIUM v. HYDROGEN FOR 
DIRIGIBLE BALLOONS. 


A recent article in the ‘“‘ Science News 
Bulletin ’’ (Washington) indicates the be- 
lief of Dr. R.. B. Moore, chief chemist of 
the Bureau of Mines, that America is ap- 
proaching the day when she will lead the 
world in lighter-than-air aviation. Inci- 
dentally, he believes that helium is not 
only safer than hydrogen, but that it en- 
ables dirigibles to be much more easily 
handled. He says :— 

Wood, 


Lieutenant-Commander who 


‘piloted the C7, declared that the helium- 


filled ‘ship is steadier and moves with 
greater momentum thar any hydrogen- 
filled airship with which he has had ex- 
perience. Paradoxical though’ it may 
seem, the helium gas, twice as heavy ‘as 
hydrogen, with 92 per cent. of its lifting 
power, acts in an airship just as a heavy 
automobile on a road at high speed in 
comparison with a light car. Wind 
currents do not deflect it easily from its 
path, and after it gets under way it 
travels more smoothly. 

In hydrogen-filled ships it has, been 

necessary, in descending, to let part of 
the gas escape after a long trip, to make 
up for the loss in weight of the fuel which 
has escaped after being burned in the 
engine. With the helium ship its weight 
is sufficient, so that by nosing the ship 
downward the propeller will pull it to the 
ground. 
* Dirigibles in flying pick up static elec- 
tricity from the atmosphere. With 
hydrogen ships there was always danger 
in landing, since when the ship touched 
the ground ap electric spark of consider- 
able power resulted. If this spark 
touched the envelope, fire and an explo- 
sion. was extremely likely to result.' 
Helium, being absolutely non-inflammable, 
does -away with this danger. 

Dr. Moore asserts that present known 
sources are sufficient to take care of the 
‘urgent needs of the United States for 
‘twenty-five years. 

“t In a properly designed ship,” he 
said, ‘‘ the loss of helium is one per cent. 
per flying day. In such a ship the vapours 
from the gasoline Diesel ‘engines, which 
-will be used eventually, will be condensed, 
and thus saved for ballast. It is an in- 
‘teresting fact that the water procured by 
condensation is almost as heavy as 
gasoline before it is burned in the 
engine.”’ : 

‘Dr. Moore said that the helium used in 
the C7 was shipped from Texas plants in 
nearly 1,000 cylinders, each containing 
-200 cubic feet of the gas compressed. 

‘The tremendous value of helium for use 
in dirigibles was made apparent during 
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the war. British scientists mdde en- 
deavours to find a sufficient supply to en- 
able them to use it in their ships. The 
supply, however, was limited to very 
small amounts obtained from mineral 
wells which give off gases containing 
helium and from minerals. These sources _ 
were wofully insufficient. | 
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A MODIFIED BARBER PIPETTE.* 

The writer has been much interested! in 
the various modifications of the Barber — 
pipette. One, which seems to be more — 
simple than any heretofore described, has 
been in mse in these laboratories ‘since 
1916. It seems worth while to describe 
it. The device consists of a bar A (side 
view—Fig. 1, top view—Fig. 2) fashioned 
to fit partly around the objective and 
fastened to it by the thumbscrew B. The 
rod C passes through this bar and is held 
in position by the thumbscrew D. The 
bar E is fastened to the rod C by a screw 
which also passes through the spring F. 
The part G is composed of a ring through 
which a glass rod passes (the latter held 


in position by the thumbscrew H) and an 
angular piece with pivots at the angle. 
There is a thumbscrew I which controls 
the upward and downward movement of 
the point of the pipette J. The camera 
bulb K completes the apparatus. This 
device, minus the hollow tube and the 
camena bulb, was devised by the late Dr. 
J. J. Wolfe for use in the picking up of 
diatoms by adhesion. The hollow tube and 
camera bulb were added by the, writer 
for picking up copepods. This device later 
became very useful in the segregation of 
living diatoms. A mechanical stage may 
be used with the pipette. Although the 
laboratory possesses a real Barber pipette, 
this simpler apparatus is preferable when 
diatoms or larger organisms are to be 
segregated. Bert CUNNINGHAM. 
Trinity College, Durham, N.C. - 


* From the Journal of the American Microscopical 
Society. 
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Filming the Atom.—For years the mole- 
cule, the atom, and the electron have existed 
to all practical purposes only in research 
laboratories. hen now and again their 
names have been mentioned in the news de- 
spatches that go before the public, ithas been 
indicated that they play a Targo rôle in the 
everyday affairs of mankind; but just what 
this rôle was, or just what the molecule, 
the atom and the electron themselves were, 
has not been made clear to the unititiated. 
As a means of bringing abbut this wider 
appreciation, the molecule, the atom and the 
electron have gone into the movies, under the 
personal conduct of the heads of the General 
Electric Research Laboratories at Schenec- 
tady. ‘‘ Beyond the Microscope ” is the title 
of a film prepared by C. F. Bateholts, of this 
company, which is the first attempt to por- 
tray in a vivid manner some of the prevalent 
concepts regarding the structure of matter. 
The story of this film and of the scientific 
facts and researches behind it is told in the 
current issue of the ‘‘ Scientific American 
by Dr. Dushman, one of those most involved 
in the laboratory work which preceded its pro- 
duction. 
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SCIENTIFIC SOCIETIES. 


MANCHESTER GEOGRAPHICAL 
SOCIETY. 


At the annual meeting of the Manches- 
ter Geographical Society, held at the Man- 
chester Town Hall last Friday, Colonel 
Henry T. Crook, who presided, said dur- 
ing the latter half of the nineteenth cen- 
tury the ri of geography became 
gradually widet, until utimately it seemed 
to break up into a number of separate 
Sciences. So it came about that geography 
as a whole was in some danger of being 
squeezed out of the curricula of the 
secondary schools to-day; the Board of 
Education appeared to be indifferent to 


its fate; and it had not yet obtained at 


the universities the recognition which he 
believed was essential. 

The notion that geography was a self- 
contained science might account, Colonel 
Crook suggested, for some of the opposi- 
tion to the full recognition of its place in 
education. Those responsible for the con- 
duct of other departments of education 
might fear that geography as a newcomer, 
an intruder or competitor, would encroach 
upon the time, and possibly the funds, 
of the particular departments with which 
they were concerned. But if geography 
were regarded as the science of sciences, 
the co-ordination and co-relation of an 
infinite variety of knowledge, it must be 
accorded the place due to its importance. 
As had been said by Sir Joseph Hooker, 
‘it must permeate the whole of education 
to the termination of the university career, 
every subject taught having a geographi- 
cal aspect.’’ Since Hooker’s time further 
research, particularly the development of 
the idea of geographical controls, had de- 
molished more barriers between the 
sciences, and thus strengthened the claim of 
geography to permeate education from first 
to last. To restrict it to a pure science of 
“spatial distribution,” or break it up into 
sections for separate study would, Colonel 
Crook thought, be destructive of its all- 
embracing, vivifying, and co-ordinating 
influence in teaching the relativity of all 
kinds of knowledge affecting the actions 
and reactions between man and his sur- 
roundings. . 

The function of geography must have no 
bounds. Its teachers must not be held to 
have trespassed if they traversed the field 
of any special branch of knowledge. The 
ever-extending domain of knowledge neces- 
sitated the division of studies, but with 
division came risk of narrow specialism, 
particularism, and pedantry. 

Manchester surely should stand in the 
front rank as a centre of geographical 
education and research. The -university 
should have its chair and staff and its 
school and laboratory of geography. The 
difficulty of funds stood at present in the 
way of the full development of a geographi- 
cal department, but that difficulty must be 
removed, for the matter would not brook 
delay if the interests of the community 
were not to continue to suffer. 

——__ >» o o 

Australian Railways.—Doubtless it will be 
a surprise to many to learn that a single 
suburban railway station in Melbourne, Vic- 
toria, handles as many passengers as any other 
single station of the world, and that at the 
present time there are 1,500 trains and at least 
200.000 passengers that arrive or depart each 
working dav of the year. A general survey 
of the varions systems, as furnished by the 
Australian Government. to a correspondent of 
the ‘‘ Scientific American,” shows that in all 
Australia the total number of railroad em- 
plovees is 109,768, that there are 6,044 
passenger cars which carried last year a total 
of 313.579.440 passengers. and that the 
number of freight cars is 76.322. The total 
capital invested is £244.625,456. and the total 
amount of track is 23,263 miles. 


e 
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SCIENTIFIC NEWS. 


From the observations received last 
week, Dr. Crommelin has computed an 
orbit and ephemeris for the new or 
Skjellerup’s comet- According to this, 
it must have passed its perihelion on the 
19th inst., but will not be approaching the 
earth until June 12, when its distance 
will be about thirty million miles, and it 
may perhaps appear as bright as a star 
of the eighth magnitude. It has left the 
constellation of Cancer, and will pass 
through Lynx and among some of the 
“paws” of the Great Bear, passing on 
June 10 close to y Ursee Majoris, and pro- 
ceding through Boötes into Hercules. Its 
motion will be less and less north until, 
on June 18, it will be moving eastwards and 
afterwards more and more rapidly south- 
eastwards. For nearly the whole of June 
the comet will not set in the latitude of 
London; but it will hardly be visible in 


the bright northern sky when at its lowest 


altitude. 


This week the Royal Astronomical 
Society has celebrated the centenary of its 
foundation, as the London Astronomical 
Society. The celebration should have taken 
place two years ago, as the society was 
originally founded in 1820, but was post- 
poned. On Monday, at 8.30 p.m., there 
was a conversazione in the Royal Society’s 
rooms. On‘ Tuesday, at 2.30 p.m., there 
was an ‘‘historic meeting,” at which Dr. 
Dreyer, Professor Turner, and Professor 
Eddington (president of the Royal As. 
tronomical Soviety) delievered addresses. 
At 8.30 there was a dinner at the Criterion 
Restaurant. On Wednesday the visiting 


“associates have been invited to attend the 


meeting of the British Astronomical Asso- 
ciation at Sion College, and it is hoped 
that; Dr. Harlow Shapley, formerly ot 
the Mount Wilson Observatory, California, 
who was recently appointed Director ot 
the Harvard College Observatory, in suc- 
cession to the late Professor E. C. Picker- 
ing, will give an account of his astro- 
physical researches, whick have added 
greatly to our knowledge of stellar dis- 
tribution dn recent years. On: Saturday, 
June 3, at 3.30, a visit of inspeetion will 
be made to the Royal Observatory, Green- 
wich. 

“The Elements of Astronomy,” by D. 
N. Mallik, B.A., Sc.D., F.R.S.E. (Cam- 
bridge University Press, 14s. net), is a 
brief and clear account of such sections of 


astronomy as can be dealt with by the. 


help of elementary mathematics. Profes- 
sor Mallik’s own experience as a teacher 
of the science at the University of Cal- 
cutta has been well utilised, and his his- 
torical introductory chapter is interesting, 
and covers ground not usually traversed by 
Western writers. 


the 


Vedic times, and that we have 


Chinese records nearly 5,000 years old,. 


indicating that their authors had learnt 
to describe the motion of the Sun by its 
position among the stars. 


In response to the representations of 
the Wireless Society of London, the Post- 
master-General has modified the regula- 
tions governing the fransmission of wire- 
less messages by amateurs. They are still 
to be confined to experimental work, and 
will not be allowed to broadcast general 
calls, news, or advertisements, but will be 
permitted to transmit for two hours a day, 
provided that they do not interfere with 
privileged stations. The wave-lengths 
allocated to them are 150-200 metres and 
440 metres. 


j . The importance of helium for use in air- 


ships was .demonstrated by Professor 


He argues reasonably,, 
for instance, that an extensive astronoml-. 
cal knowledge obtained in India even im 
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R. B. Moore, .of the United States Bures 
of Mines, speaking at the University 
College, London, last week on the “ Com- 
mercial Manufacture of Helium by the 
United States Government.’’ Professor 
Moore said the American Government were 
extracting helium from natural gas con: 
taining about 1 per cent. of helium. Over 
2,000,000 cubic -feet.had been produced, 
and they expected the output next year to 
be between 7,000,000 and 10,000,000 cubic 
feet. The cost of production in America 
was at present 33d. to 5d. a cubic foot, 
and it might. be possible in three years to 
reduce the cost to 14d. or 1d. Successful 
experimental flights had been made, one 
of over 200 miles, it being found that the 
airship operated much more efficiently with 
helium than with hydrogen. The diffusion 
through the fabric’ operated for a month 
without any new gas. He estimated that 
500,000,000 cubic feet of helium were going 
to waste in the United States every day 
through the natural gas pang burned or 
escaping. It was hoped ultimately to 
produce liquid helium in large quantities. 


Coal smoke and: the presence of sul- 
phurous acid in the atmosphere have for 
long been two of the greatest trials with 
which the Royal Botanic Gardens, Kew, 
have to contend, and the winter condi- 
tions are so bad that it is almost im- 
possible to cultivate certain evergreen | 
trees. Winds from the north and_north- 
east almost invariably carry: coal smoke 
to Kew. In summer the smoke may only 
be noticeable as a slight hazé, but in 
winter it takes the form of dense fog. 
A fog‘of a few hours’ duration causes the 
flowers and leaves of many indoor plants 
to fail, owing to the sulphurous acid in 
the atmosphere, whilst out of doors every- 
thing is covered with a thick deposit of 
fine greasy soot. This deposit is very 
noticeable upon water, ‘giass, and- the 
leaves of plants. The breathing pores of 
leaves become clogged and the plants are 
enfeebled ; in fact, so disastrous is the 
dirt to health that it has: become im- 
possible to cultivate many: of‘ ttie firs and 
spruces. A temporary exhibit has been 
arranged in Museum III. -at Kew, con- 
sisting of leaf specimens showing the 
difference between clean foliage and smoke 
or soot-laden foliage,. and of glass from a 
greenhouse showing: the effect of fog. 

The British Engineers’ Association has- 
been entrusted with. the task of organis- i 
ing the Shipbuilding, Marine, Mechanical 
and General. Engineering Section of the 
British Empire Exhibition to be held in 
London. in 1924, The work of organising 
this seetion and allotting space therein 
will be: controlled by a special committee 
composed of the President and Council of 
the Association and a. number of inde- 
„pendent representatives of engineering in- | 
dustry. Within the limits of the spac 
available—-about 238,000 sq. ft.—every 
effort will be exerted to make the engineer- 
‘ing exhibits representative of all that is 
best in modern British practice. Full 
particulars, plans, and forms of applica- 
tion for space will be available for issue 
jat an early date. Inquiries sliould be 
‘addressed to D: A. Bremner, director, the 
British Engineers’ Association, 32, Vic | 
toria Street, London, S.W.T. | 


| A joint excursion of the Edinburgh Geo- 
logical and Field Naturalists’ Societies 
took place to Kirkcaldy last week. when ə 
‘large party was conducted over the shore 
isection between Kinghorn and Kirkcaldy 
‘iby Mr. Wright, of Kirkcaldy, and Dr. 
‘Campbell, of Edinburgh University. It 
was shown that fhe strata on the north 
side of the Forth were a continuation 
‘north-eastwards of the Pentland anticline, 
land thé syncline of the Midlothian basin, 
and ‘belonged’ to: the lower carboniferous 
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period: The intense volcanic activity 
which prevailed at certain periods was 
illustrated by the thick series of lavas 
between Burntisland and Kinghorn. 
pecial attention was directed to the lime- 
stone series, so well ex d along the 
shore. The outcrop of the Abden bone bed 


> was visited and described; the two Abden 


: limestones, the Hurlet and the Hosies lime- | th 


: 


stones, with their abundant fossil con- 


: tents, were examined, and the changing 
- conditions of sedimentation inferred from 


_ the associated sandstones, 
- coals. 


Y 


| ' shales, and 
Occasional evidences of igneous 
activity in the form of “pillow” lavas, 


. ash beds, and intrusive sills were pointed 
- out as they occurred on the shore, and 
- several interesting structural features, dip 
- faults, and a series of well-displayed 
reversed faults or small “ thrust planes” 
r were noted. ` 


Professor F. Widal, of the University 


’ of Paris, on May 22, lectured before the 
_ Royal Society of Medicine on Antiana- 


- or shock, due to toxins. 


phylaxis—a sensitive state of the tissues, 
Professor Widal 


- pointed out that the accidents of shock do 
. not belong to an intoxication, and do not 


~~ 


- obey chemical laws. Skaptophylaxis must 


. be specific when the agent producing the 


. shock was known. 


He discussed preven- 


_ tion of the return of the shock by desensi- 


tisation—an important point for the 


_ physician, and symptomatic treatment to 


_ prevent 


sympathetic disturbance. He 


- advocated experimental methods, and ex- 
plained the valuable. assistance obtained 
- from testing blood. The physician had 
-varied and numerous means of combating 


- anaphylactic manifestations. 


There had 


been remarkable successes and also 


l failures, and he never.knew in advance 
` the therdpeutics that would succeed. He 


_ must be patient and try 
. gesses successively. 


the different pro- 


“ A deputation of the Family Basic Wage 
League, in a conference with Sir George 


: Fuller, the Premier of New South Wales, 


has asserted that the Australian race is 


threatened with extinction, and suggested 
that the State basic wage should be ad- 
- justed so that provision should be made 
- for the maintenance of children. 


Mr. 


- Piddington, K.C., who was chairman of 


- the Federal Basic Wage Commission, 


quoted statistics showing how the birth- 


- rate was declining. In 1860 it was forty- 


four per thousand ; in 1919 it was twenty- 


. three, and it was still falling. Unless the 


_ State benevolently intervened with the 
necessary legislation, he predicted that 


Australians would: ultimately disappear. 


_ Sir George Fuller promised to draw up 
- a sympathetic minute for the consideration 


of the Cabinet. 
The seventy-seventh general meeting of 


- the Institution of Mining Engineers will 


be held at Sheffield, by invitation of the 


= President and Council of. the Midland In- 
' stitute of Mining, Civil, and Mechanical 
_ Engineers, on Tuesday, Wednesday, and 
Thursday, June 20, 21, and 22, 1922, at 


the Cutlers’ Hall, by permission of the 
Master Cutler. 


A course of instruction for officers and 


- non-commissioned officers will commence 


at the School of Signals, Maresfield, on 
September 14. There are fourteen 
vacancies for officers and forty-two for non- 
commissioned officers among the various 
Home Commands. There will also be’ a 
special allotment of six vacancies for 
officers and eighteen for non-commissioned 
officers. 
“Simple Weather Forecasting for 
Everyone,” bv D. W. Horner and W. M. 
Robertson (The Courier Printing and 
Publishing Co., Ltd., 1s., post free 
ls. 14d.), incorporates all the papers 


due to the fact that the districts are not 


hitherto published in our own pages and 
elsewhere on the Horner-Robertson system 
of periodic weather forecasting, together 
with an introduction by Rear-Admiral 
H. D. Wilkin, C.B.E., D.S.O., who says 
he is sure anyone dependent on the 
weather either for their business or 
pleasure could not do better than follow 
e system. The official meteorological 
forec&sts as given in the daily Pres are, 
he remarks—‘“ shall we say—somewhat 
misleading last winter, for ex- 
ample, almost ludicrously so as a rule—at 
any rate in the district (Yorkshire) in 
which I reside. This is to a great extent 


very judiciously defined, and with appa- 
rently no regard to the topographical con- 
formation of the land.” 


“ The Cinema Handbook,” by Austin C. 
Lescarboura, managing editor of the 
“ Scientific American ” (London: Sampson 
Low, Marston and Co., Ltd., 100, South- 
wark Street, S.E., 14s. net), is a capital 
illustnated guide to practical motion work 
of the non-theatrical order, particularly 
as applied to the reporting of news, to 
industrial and educational purposes, to 
advertising, selling, and general publicity. 
There are obvious signs that the day 
of the theatrical phase of the motion 
picture industry is not far from over, 
but a far wider application of cine- 
matography will follow -in business, col- 
lege, school, church, club, and home. To 
the naturalist, traveller, explorer, astrono- 
mer, microscopic worker, teacher, engineer, 
and others who aspire to see the results of 
their work on the screen this wonderful 
book of 507 pages and 221 illustrations 
will come as a boon and a blessing. 


“ Discovery ’’ for June (London, John 
Murray, 1s.) opens with some extremely 
interesting illustrations and details of 
‘Some New Discoveries in Prehistoric 
Art,’ by George Frederick Lees, one of 
the illustrations being a very fine one of 
the Colomfiere Cave near Poncin, one of 
the typica! prehistoric caves of France. 
Prof. Douglas Knoop has a timely article 
on “ Taxation and Unemployment.’’ The 
other papers are on ‘‘Some Recent, Work 
on the Ductless Glands,” by Dr. Lance- 
lot T. Hogben; ‘‘ Animal Pets in Ancient 
Greece,’ by Prof. W. R. Halliday; 
‘“ Fertility Rites in Modern Egypt,” by 
Winifred S. Blackman; ‘‘ Imperial Wire- 
less Communication,” by Lieut.-Col. C. G. 
Crawley ; and “‘ Biology in Shakespeare,” 
by Prof. D. Fraser Harris. The reviews 
include a notice of Pierre-Emile Cor- 
nillier’s recently published book on “‘ The 
Survival of the Soul, and its Evolution 
after Death.’’ 


“ Wireless Telegraphy and Telephony,” 
by R. Redpath (London, Cassell and Co., 
Ltd., 1s. 6d.), supersedes a former and 
now out-of-date book by the same author, 
and will be found useful by amateurs. 
There are 87 illustrations. 


t 

Autogenous Welding. — An important 
development in the system of autogenous 
welding has ‘been made at the Eveleigh rail- 
way workshops in Sydney. The chief 
mechanical engineer of the New South Wales 
Government Railways has designed the under. 
frame of a locomotive tender which is being 
constructed by means of that process, which 
it is said, has not before been applied to 
constructional work of the same character. 
The method employed is to connect the parts 
by mortises and tenons, and then to wel 
them, thus obviating to a great extent the use 
of rivets. The Railway Department intends 
to build a number of tendefs by the aid of 
electric arc welding, and it is estimated that 
a considerable economy in cost, as well as in 
time, will be effected. The strength of the 
frame, it is stated, will also be increased. 


LETTERS TO THE 


ee 
SUN. 


[225.}—A more pleasant surprise I have 
never had in my lite than one that happene¢ 
on April 19, about five minutes ‘before sunset 
While casually looking at the western sky 
from the verandah of our house, my eye 
caught sight of the Sun quite transformed i 
appearance and displaying solar phenomen: 
I have for years been desirous of witnessing 
again under favourable atmospheric ‘condi 
tions, but seemed hopelessly doomed to dis- 
appointment. 

Despite a tinge of pink in the western 
sky—probably caused by cirrus clouds—the 
Sun’s disc was homogeneously dull white, 
comfortable to gaze upon, of normal size, with 
clear-cut edge, and surrounded by a dark ring 
about one-fourth the discal diameter in height. 
Continuous with but beyond the discal edge 
brilliant white light flashed without seeming 
at first sight to have any particular direction 
or rhythm, but evidently never attaining any- 
thing like the height of the dark ring. For 
the dark ring remained wholly visible in its 
upper region all the time. Selecting a point 
on the edge of the disc approximately cor- 
responding to Sun’s ‘equator enabled me to 
get a better impression. At this point the 
brilliant flash appeared, disappeared, and re- 
appeared at regular intervals of about one 
second. The height of the flashes seemed uni- 
form, and limited to about half the height of 
the dark ring. The very moment a flash dis- 


EDITOR 


appeared the dark ring became continuous ` 


with the edge of the dise under observation, 
and remained so till reappearance of the flash 
or another flash. The upper limit of the dark 
ring was not clear-cut. Its outline compared 
favourably with the upper edge of the rain- 
bow seen when the observer is between the 
Sun ‘and rainbow. Descriptions of de- 
liberately planned observations of the dark 
ring were published in the ‘‘ E.M.,” August 
11. and November 3, 1916. z 
A. O. Holcroft. 

East London, South Africa, April 29. 

P.S.—I forgot to mention that each flask 
was crescent shape, the horns overlapping the 
poles, and giving the flash an appearance 
more like the crescent on a Turkish banner 
than the natural crescent Moon. Taken alto- 
gether, I consider the observation highly in- 
structive, and a great acquisition to the 
theory of the visual angle.—A. O. H 


MERCURY. ' 

[226.}—In reference to the planet Mercury 
in your columns, I made an attempt to find the 
planet with my 3-inch telescope, but failed to 
see it; but just as I was bringing the telescope 
in the house, I caught sight of it. This was 
on the evening of ‘(May 15, below Venus, 9.30 
Summer Time. a, 

Mr. E. M. Nelson thinks it quite easy to 
see, but let him try near the City of London. 

Seen also with the naked eye on 17th, 19th, 
and 24th, in the evening. 

Wm. T. Jennings, 
Member of Chaldean Society. 

10, Ewell Place, Camberweil. 

[227.—May I take this opportunity to 
congratulate those responsible for despatching 
THe ENciish MEcHANIC to eubscribers on 
publication for the extreme promptness and 
punctuality in that department. 

My husband received his copy Wednesday 
p-m., and I am able to add my notice 
sof (Mercury’s naked-eye early appearance. I 
saw Mercury in a clear twilight sky, a beau- 
tiful little diamond just far enough from 
Venus rot to be influenced in the slightest 
by her glorious brilliance. The date was 
May 14. G. M. Nicoll. 

Fountain Children’s Mental Hospital. 

- Tooting Grove, Tooting Graveney, S. 17. 


MERCURY.—REMARKABLE STORM. 

(228.}—Mr. Hollis, in letter 207, p. 218, 
says that an observer at Fowey, who saw 
Mercury on the evening of May 15, states 
that ‘he thas authentic information of the 
planet being seen on May 12.” It may 
interest (Mr. Hollis and_others to know that 
Mercury\.was_easily.visible here on May 12. 
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so easily as to give the impression. that it 
might, with favourable weather, have been 
seen a day or so earlier. 

Personally, I always begin to look for the 
planet full early in any given evening appari- 
tion—a fortnight or more before the greatest 


made here during the present appearance 
may not be oub of place:— | 

May 8-11.—Sky overcast. 

May 12, 8h. 40m. (G.M.T.).—Planet first 
seen, in very clear sky, on coming out of a 
building at Scunth Planet a fairly con- 
spicuous object, and Venus must certainly 
have led the eye of a casual observer to it. 
Kept under observation during the walk 
home, and finally watched from the garden 
at Ashby, which faces W., with a practically 
clear horizon, until 9.27, when it disap- 
peared behind a distant roof. Planet in- 
creased in brilliance, becoming a conspiou- 
_ous object, until 9.5, owing to the darkening 
‘of the sky; but after that the lessening 
of the altitude more than counterbalanced 
tthe first effect, and the brightness of Mercury 
very slowly ‘diminished, though it remained 
conspicuous until 9.20. It was fairly easy 
to. see, especially in its frequent ‘* flashes”’ 


of brilliancy, right up tto the very instant of 


disappearance. l 
9h. Om.—Magnitude estimated at 0.0. 
The planet, as usual, twinkled constantly, 


and looked yellowish to the naked eye, espe-|h 


. cially in those frequent ‘“‘ flashes ’’ of bright- 
ness (distinct from twinkling) which it ex- 
hibits. 

May 13-19.—Sky overcast (i.e., so far as 
observation of Mercury concerned), ` 

May 20.—Mercurp looked for with field 
glasses from 8h. 27m., but it was not until 
8h. 46m. that he was picked up, and at 8h. 
50m. first certainly seen with naked eye. 
Increased in, brightness up till 9.27; fairly 
conspicuous until 9.39, after which the low- 
ness of its position ‘began plainly to affect 
it. Disappeared in a low cloud at 9h. 44m. 

Pianet obviously not so bright as on 
May 12; magnitude estimated, 0 1-3, from 
a comparison with Capella and Procyon, due 
allowance being made for the differences of 
altitude and brightness of sky. 

May 21-25.—Sky overcast. 

A somewhat remarkable. storm burst over 
this district on Sunday evening last, May 21. 
After a sultry day, storm-clouds began to 
drift over from S.W. about 65h. 45m. 
(G.M.T.). After a few preliminary rumbles 
of thunder, thick hail began to descend a 
few minutes before 6h. Om. 

(a) For the first five minutes hailstones 
were almost perfectly round and of uniform 
size, 4-in. diameter. These fell so thickly 
that in a minute the landscape presented 

uite a mid-winter scene (despite the fact 
that, owing to the heat of the ground, the 
hail was melted at first with great rapidity, 
flooding the ground to the depth of more 
than an inch in a couple of minutes) and 
with guch force that hailstones were ob- 
served to rebound several yards into the 
air from roofs of houses. A tremendous 
rattle filled the ears, and I understand that. 
several places of worship in the district 
had to suspend Divine service on acount 
of the deafening din caused by the bom- 
bardment of the roofs. 

(b) After this five minutes the hailstones 
became less densely packed, less uniform in 
size, and larger—average size, ł in. Many 
were rather flattendd and elongated, and two 
of these measured 1 2-10 in. Several round 
ones could not have been less than 1 in. 
in diameter. 

This phase lasted until 6h. 20m., when, 
the hail, passing away to the N.N.W., was 
succeeded by heavy rain until about 6.40. 

(c) There were frequent rumbles of thunder 
during the display, though I noticed but 
little lightning, possibly partly through 
being absorbed in the observation of the 
hailstones. (d) After sunset, for some hours, 
very frequent lightning was observed flash- 
ing among heavy clouds low in the N., 
which’ would indicate a severe lightning 
storm over Yorkshire. 

I am moved to give this account for two 
reasons. First, several newspaper reporte 
emanating from Scunthorpe (less than two 
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stones as l$ in. ‘ 


ress. 


Of course, there was the usual accompani- 
ment of broken windows, torn and beaten- 
down plants, etc. One other remarkable in- 
Towards the end of 
the hailstorm vapour, like a mist or fog, to 
a height of several feet, and no doubt due 
to evaporation from the hot soil, covered 

ds, and rolled away to the south, 


cident deserves notice. 


the fie 
almost in the teeth of the storm. 
A. King. 
Ashby, Scunthorpe, N. Lincs, May 26. 


SOME REMARKABLE STORMS. , 


[229.}—Y esterday (May 25) we experienced 
here at Tunbricge Wells two of the worst 
thunderstorms that it has ever been my lot 
to witness. (All times given here are G.M.T., 


not §.T.). 


At 6 am. a sharp storm approached from 
the W., and in the five minutes between 6.10 


and 6.15 as much as 0.43 in. of rain fell. 
During the quarter of an hour the storm 
lasted, three houses and one tree were struck 
by lightning in this district. This storm, 


what was in store fo n the afternoon, as 
at 3 p.m. a violent storm came u 
N. It only lasted a quarter of an hour again, 
but during that time 1.08 in. of rain fell, 
accompanied by 3 in. (1 ft. in the “ drifts ’’) 
of hail, the ‘“‘stones’’ being in the shape of 
small tangerine oranges and measuring from 
7 in. to 1 in. in diameter, some exceptional 
stones measuring up to'2 in. 
lay on the ground this morning. 

From a purely meteorological view-point, 
the most remarkable thing was the N . to 
N.E. to E. gale which accompanied the 
storm, as ıt is very seldom that ‘‘ heat thun- 
derstorms’”’ in England have a high wind as 
one of the peculiarities. It was partly to this 
cause that so much damage 
weight of the hailstones was augmented by 
the force of the wind, which for five minutes 
assumed the velocity of a veritable hurri- 
cane, the noise of wind, thunder, rain, and 
hail combined making -it quite impossible to 
hear oneself speak. 

This storm will long be remembered in this 
neighbourhood, the last one at all approach- 
ing it being as long ago as June, 1 
year I first thought of taking up my residence 
in the town. 

D. iW. Horner, F.R.Met.Soc. 

Hawkenbury, Tunbridge Wells, May 26. 


CENTRING OBJECTIVES v. CENTRING 


CONDENSERS. 


(230.}—Perhaps “R. D.” and others to 


whom this matter appeals might be interested 
in my Axial electric illuminator, which can 
be seen at Messrs. Ogilvy, 18, Bloomsbury 
Square, W. There the principle advocated by 
“R. D.’’ is worked out in extenso. Put 
simply, 1 amounts to carefully finding and 
firmly fixing the farther end of the optic axis 
and bringing everything else into strict cen- 
trality. The modus operandi is simple. The 
triple nosepiece has means of being put at 
mechanical centrality, then a good low-power 
objective is put on the ‘‘A” thread of the 
nosepiece—I use a Zeiss ‘‘ A.A.” Next, the 
sub-stage iris is closed and focussed, its aper- 
ture being adjusted tothe margin of the field, 
centred and fixed, not to be moved again. 
A slide,is now sharply focussed. Next, the 
illuminator iris is closed to a bright spark, 
focussed by the substage condenser into the 
slide, opened again to the margin of the 
field, carefully centred and firmly clamped, 
not to be moved again. An achromatic 
parallelising lens is now swung in, the 
illuminator iris still further closed, and the 
lens carefully positioned so as not to appa- 
rently decentre the illuminator. All is now 
in alignment, and only the work of a few 
seconds. The B and C threads of the nose- 
piece carry higher powers, which, when re- 
volved in, are simply centred by the nose- 
piece screws, which in my case are on the top 
and right side, so that they are better seen. 


miles N. of here) give the size of the biggest 

his is probably an estima- 
tion. The largest I measured was 1 2-10 in., 
as above. Secondly, our meteorological cor- 
respondents may find a little interest in a 


more precise account than appeared in th 
W. elongation. ‘A résumé of observations| P i ppe in the 


It has other decided advantages, which, if 


owever, was aero a ‘‘preliminary’’ to 
us i 


from the 


The hail still 


was due, as the 


the 


Ff 
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The, variation from normal can’ be noted for 
each of these two objectives. l 
The Axial illuminator provides a meäns of 
fixing the optic axis of the microscope. It 
dispenses with lanp and mirror, and is inde 
pendent of the inclination of the instrument, 


thought to be oi sufficient interest to the 

readers of the ‘‘E.M.,’’ I shall be pleased to 

describe later. Charles F. Williams. 
10, Bolt Court, Fleet Street, London, KC. 


BRITISH MICROSCOPES AND FOREIGN 
MARKETS. . 

(231.}—It has recently been stated, om good 
authority, that the vital question as to whether 
British manufacturers should produce micro- 
scopes to compete successfully in the world's 
markets with foreign competitors might be 
decided in the near future, so that an ampar- 
tial examination of this matter may not be out 
of placè. When the writer commenced.obser- 
vational microscopy as a youth, the typical 
British microscope, as represented by the 
Powell and Ross models, was held in universal 
esteem throughout the scientific world, and 
even abroad, on its own ground, the *‘ Con- 
tinental’’ form was considered and generally 
ackrowledged to be inferior, as witness the 
repeated triumphs of the magnificently de 
signed Powell No. 1 at all the great interna- 
tional exhibitions, where it was invariably 
awarded the ‘‘Grand Prix.” Even at the 
great Antwerp Exhibition, where the then re- 
cently designed Van Heurck British-made 
model, heavily based in essentials on the 
Powell form, but differing in outline, was in 
competition, the Powell carried off the highest 
award, it being remarked by someone at the 
time that its makers’ not very modest descrip- 
tion of it as ‘‘the most perfect stand oon- 
structed ’’ was upheld by the judges. In fact, 
the Powell stand had been originally designed 
in the best possible way to work satisfactorily, 
the celebrated 1-6, 1-12, 1-16, and 1-25 ina 
objectives constructed by that firm, not to 
mention lenses of even greater initial magnify- 
ing power lacking in the possession af suffi- 
cient aperture to justify the enormous magni 


fication obtainable with them. Thus, Powell's 


lenses, in their time far in advance of 
others, were pre-eminently adapted for show- 
ing up mechanical imperfections in the sta- 
bility of stand and smooth and accurate work- 
ing of focussing and stage movements. Hence 
the Powell model was evolved and designed 
with ‘almost uncanny foresight to combine 
steadiness and accurate working throughout 
with the minimum weight sufficient to attam 
the end in view. It was also the most port- 
able of all the large stands, fitting into a com- 
pact carrying vase by merely unscrewing the 
tube. It is obvious that, given certain condi- 
tions, a competent designer should evolve 
a stand of maximum possible efficiency _ not 
susceptible of radical improvement so long as 
working conditions are not more exacting, 
such as would be the case were greater magni- 
fications and apertures than formerly now em- 
poyed. But in place of the 3,000 and 5,000 
diameters commonly used in the past by well- 
known biologists, a power of 1,000 is now 
usually thought ample with oil-immersion up- 
to-the-mément lenses of large aperture, and 
thus the small, handy ‘‘ Continental ’’ stands 
have been adopted as the standard by the 
medical and laboratory workers in this ‘coun- 
try, who are almost invariably ignorant of 
optical knowledge, and, therefore, have not 
unnaturally depended on the advice of optical 
mathematical experts and computers, them- 
selves not primarily practical working miero- 
scopists or mechanical designers. The prac 


‘ised microscopist knows by long experience 


that the essentials in a microscope stand are 
stability, rigidity, and convenience of arrange- 


ment, combined with the minimum weight 


necessary to secure them, and these points 
being attained, it is also vital that the focus- 
sing and stage movements must be entirely 
trustworthy and work perfectly evenly and 
smoothly under the most exacting conditions. 
With the Powell\No. 1 the object will remam 
in focus after the stage has been moved’ sev 

times by the mechanical motions under & large 
apertured objective used critically, and conse- 
quently very sensitive to focus. The rigidity 
of the writer’s ihstrument is such that, with 
an apochromat of:1.4.N.A. employed with 3 


t 
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slide rest by making: both of the Slides, 
which are below the worm-wheel, based — 
directly upon the lathe bed. Perhaps some 
critic will arise for the following—be he 
destructive or not !—with the dovetailed sec- 
tion of lathe bed, a cradle similar to the one 
I figured {“ E.M., March, 1921, p. 100), but — 
provided with gib strips to adjust, the lower 
ib being for the lathe bed and the upper one 
or the base plate of the rest. The parallel © 
motion would be controlled by a screw 
attached to an independent block, the cross 
slide one to the cradle; in either cake, as 
the range of movement needed is small, com- 
paratively short screws only would be needed. 
Thus the base plate is bedded. on the lathe 


‘cated was the true focus; personally I think 
otherwise, but I- had hoped that some con- 
tributor would have suggested the cause of 
the appearance of the dark rings. ‘Cannot a 
‘reason be given why the dots should appear 
black or white, as the case may be, at the 
‘‘true’’ focus, when the same bead, perfora- 
‘tion, spot, or whatever it may be, looks white 
or black at another focus? In this -connection I 
am referring to visual examination (not photo- 
graphic results). E 
With regard to ‘“‘ N. E. B.’s” opinion that 
some of ‘the photographs in the late Dr. 
Spitta’s book give an out-of-focus view of ithe 
structure ‘of the diatom, it was these photo- 
grapks (considering the skill and apparatu: 
available for their production) © which 
prompted my first letter. oe, eT 
Of course, ‘‘N. E. B.” is aware that in the 
dark spaces.’ between the double rows of 
‘‘ white ’? dots on Epithemia turgida, a further 
row of dots can be observed if we look for 
them. 
Tiford. F. W. Meadway. 


' 31.3 N.A. illuminating cone, the image has re- 
mained in exact focus after the inc.ination of 
the stand wag altered more than once. It has 
: been asserted that the high pre-war price of 
: the. Powel No. 1, which amounted to £45, 
’ with two eyepieces, was the cause of its fall 
‘ from favour. To our post-war six-shillings-in- 
 the-pound income-tax ideas, this does not seem 
: a startling sum for an instrument of the very 
` highest type and ‘‘presentation ° finish 
: eM ae '. The “presentation grand 
model ’ Van Heurck, the nearest approach in 
| general construction and efficiency to the 
owell No. 1 still actually shade, is catalogued 
. at £165 for the stand alone, sé that the Powell 
' was, indeed, modest in price, considering its 
perfection and workmanship, which evoked 
_ the admiration of:a great foreign manufac- 
. turer, whe requested that a Powe] should be 
-sent him for inspection. ~ 
` However, the cold fact remains that this 
_ world-famous all-British model has not con- 
` tinued’ to find favour in the sight of our pre- 
-gont influential optical experts, the result 
' being that the world’s markets are to be'| 
” dazzled with more or less successful copies of į 
-+he modern ‘‘ Continental’* stand, which has |, 
` been altered so often that it reminds one of'the | 
‘celebrated long-wearing umbrella, which had 
b een recovered several times and stick, and 
: e frequently renewed. ‘‘ Latest model ”’ 
is an announcement now common in our opti- 
- cians’ windows in true motor-car and camera 
` style. Foreign buyers are, in the writer’s 
- view, hardly more likely to be attracted by 
-such productions than a painter would be 
: charmed with a copy of his picture, even if 
- it posed as being better than the original. 
‘ The writer has in his possessibn two ‘‘ Conti- 
mental” stand; of first-rate foreign make, and 
’ finds them extremely handy for medium power . 
- rough-and-ready work. They are useless for 
very low and high-power exacting critical 
+ work, to all of which the Powell model lends 
- itself admirably. The pity is that it would 
- have been quite possible to modify the main 
- features of the Powell form in smaller stands 
of more simple construction lending themselves 
- to mass production, and suitable for ordinary 
- laboratory requirements, ‘ind thus preserve 
© the distinctive British model, the superior effi- 
ciency of which had been generally conceded 
_ at home and abroad. — E | 
' A. A. C. Eliot Merlin. 
> Ealing, May 25. 


=~ RACKWORK. 

_ [823 —“ It is an axiom in the instrument 
- trade that the leaves of rackwork should 
-always work dry, and this is borne'oųt in 
- practice.” ; ' 

_ “Tt ig our experience that a well-cut rack 
“ and pinion in hard brass and mild steel re- 
- spectively. will work continually for half a 
- century without any wear so long as it re- 
- ceives no rough or improper treatment.” 

“The end bearings of the pinion are 
slightly greased with a composition consisting 
’ mainly of lanoline, paraffin wax, and a little 
; mdiarubher.”’ os 
» Don’t attempt to stop the dropping defect 
: yourself. Send the instrument to us, and we 
| will speedily put matters right.” “H. H.” 
. (215) may read above quotes from makers’: 
n correspondence to me with interest. My ex- 
; perience has been that screws are easily ex- 
. tracted, byt only an expert can replace them 
, **just so.” J. B. G. 


wheel could be used and give more rigid 
support to the upper slides.” I may add that 
I have succeeded in ornamenting with spiral 
cuts on the sphere over a small sector. 


Plain Cup ‘Chucks.—Is not “K. €. A. J.” 
just the wee-est bit supercilious over these? 
Surely they are of the greatest utility, and 
the lathe that will not stand the slight taps 
that are needed to get good fixity of the plug 
if the interior is on 1° to centre taper and 
the plug is well to the samé angle must surely 
be getting near the scrap-heap. It is well 
when fitting the plugs to scratch a number 
of rings when turning, so that if extra tight 
fixing is‘ needed ‘the whole may be done, in | 
the hand and found true when put to run. - 
Such lines are also valuable if the tapping- 
on’ is done on the mandrel. As regards 
material, some years ago I advocated the use 
of aluminium alloys. These have been quite 
satisfactory, the lightest being some of mag- 
nalium; possibly some/of the more modern 
alloys ‘ger be akin wae design was to 
diminish strain, especially when long mount-. 
change then occurs, and a third straight line ings on one or more. ornamental chucks are 
is followed up to 1914, and possibly beyond, |,!n use. For screw-headed cup chucks I ces- | 
but I have not the data. a ane e finer ee eer 11 z 

Turning to Ganot’s ‘‘ Physics,” I find the Dette) an eads, such as to or 19, may — 
saaguatio declination sue for a period of | be all right when glued—but how about re- 
sixteen years, in which the suddenness of the | ™OvVIng when glued and the chuck wanted in 
change from one straight line to another is] è hurry ?—then give me the plain cup chuck 
truly startling. They all lie close to one| by „all means. The long centre referred to 
or gther of three straight lines, which dof (Fig. XIV., Vol. CXI., p. 25) is unduly com- 
not. even intersect. These observations are plex, for it is shown permanently fixed to a 
from the Kew register from 1865 to 1882; | cone fitting for the poppet. Just for keeping 
the others are Greenwich Observatory records. | up a bit of work, a simple rod, which may 
Do later tables show a continuance of this|be coned at both ends, or one end coned and- 
peculiarity ? 'Glatton. | he other counter-sunk for the ordinary centre, ` 

ner is all that A needed ; dave rape Pee à 
applied to the work may be flat-ended. ere 
NOTES FROM AN AMATEUR TURNER. wooden rods are used, it would be preferable 

[235.}—Eccentric aces r = Spa to make the Oae or the cone j 
Rest.—In the first note (‘‘ E.M.,” January 15, | in a previouslv-ins brass or iron. woo 
1922, p. 289) on this subject there were some | screw, for the friction is much less. A plain 
primitive ‘conditions which required atten- j bar or piece of pipe is a common objeet in 
tion and improvement. First the worm | engineering shops to keep up a flat work ' 
was made double-ended, sO net ee ne against a flange or chuck. ‘| 
could be put on at either end; the exist:| Bow or Frame Saw.—The old-fashioned 
i ew-plug for keeping the cone-ended LS rash i 
worm soraw in, place was ii, wilh 28| zmeeialy for roughing, oub dics eue Plank 
threads tiis allowed e, teed bash with he of the grainy må also for otding of 
-10-1n. : á ? : work instead of the parting tool; in the latter : 
enough to yield a 4-In. af ea key ee case the narrow blade ees not give so much 
As originally described, hag Arai f th frictional surface as a full-bladed saw. But 
tool meant an alteration in the ra er t 8 | the string tension has frequently given me. 
sphere or spherical surface. In order to give | trouble, broken string just when you want to 
some rectification in this direction, strips of | use it in a hurry. Now that surplus wire- 
metal were attached by ordinary clamps to strainers or turn-buckles are so plentiful ang 
the base plate, one: in front of the bed and cheap, I have fixed one up with some stout - 
the other behind; thus the base plate was|wire to replace the old string arrangement, 
converted into a slide. Thus, when working | and I lock for no more troubles on this count. 
on the tail end hemisphere, by means of a| By the way, much sawing can be avoided, 
screw butting against a fixed ‘point the tool|and comfortably so, when getting a disc out 
arr be Bacay ee oe meo of 2 or sar pee? by ory Le au 
radius. is was easily effected, as ave, | auger and the brace or ge _ driller, the 
for use as stops, a cued piece which goes | marked circl2 being made 4 in. wider if a 4-in. 
cations.. into the base of the poppet; but it Toe auger is e ee sang he chisel- 
| Tth o : for the pur- | be easy to rig up a piece of pipe with ajliyg is then wantea/ ge e piece 
Spout ith regard to the use of heat for the Bogs (bolt. sliding in it (say }in.) and a nut onj out. When sorewing’ on the flange it 
: not appear to be suitable for this process, but the bolt. This makes a useful depth-stop | 19 well to make a sig peek Tih 
I hope to be able to try the method later. for various works, and may be butted up|at the hole for the oe ot. Ait : 
' At present I am inclined to prefer to be able | against any convenient object bolted on the fibre of the wood gets burre up an Re mo 
+o accurately focus with an immersion 1-12 in, | bed. On looking up in Holtzappfel, I found afford a reliable face contact; he erpa wh A 
- or 1-15 in., leave the instrament in a horizon- | that such wag the arrangement adopted in the holes in the eae he £ N d 
. tal position for an hour or so, and return to | the more primitive spherical rests. With this countet anniv : JA the bbe - fat 
- find the focus as perfect as I left it, which | easily accomplished addition the remaining eee so eras ae d ln to a the foot- 
- was my experience recently, notwithstanding’| want is for a cross slide movement, in order ae Cht eather an p to Ja 
. my walking about the room. | to make things “perfect ”’; and this suggests plate tight. l ee 
- "It. will be remembered I did not state in| that greater rigidity and scope might be intro-} Tool Holder (vide; Fig. XLII., See 
' my letter that I considered the position indi- | duced in the design of the proper spherical |,1921,,.p.. 69) This 1s a> very useful article, 


é 


DEVIATION OF THE MAGNETIC 
| COMPASS. 


- [234.}-Has Professor Boys or any other 
physicist - noticed the apparently abrupt, 
change in the rate at which the declination 
of the compass from the true North-South line 
alters, which seems to occur at intervals of 
four or five years? J have plotted the de- 
clination as ven in a 1915 ‘‘ Whitaker’s 
Almanack ”’ for. the years 1898 to 1914 at 
equal intervals on a base-line representing 
years, using a very large scale., From 1898 
to 1904 they lie close to a straight line. The 
slope of this line then changes abruptly, and 
from 1904 to between 1909 and 1910 they 
again lig an a straight line. A further 


“TRUE” FOCUS. 
' _ [233.}—In confirmation of my letter, No. 
° 168, p. 172, I should like to express appreciation: 
; of the good reproduction you made of my 
: photograph, and to thank “J. B. G.,” 
“R. i and “N. E. B.” for their communi- 


bed and firmly supported, and a heavy worm- > 
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according to fancy. 


of the flat-made tools. 


MAN POWER v. MECHANICAL FORCE. 


[236.]—Apropos of the “E.M.” as anedu- 
ccticnal magazine—see letter 222 of current 
The combined 
quick growth of potato top and the extra hot 
weather made earthing up of potatoes at once 
a necessity, in spite of hard soil already crack- 


issue—here is an instance.- 


Ing 


tock weighing, with its handle, 74 lbs. 


If we reckon 12 strokes to the yard as a 
minimum, and 30 minutes for a 5-yards row, 
there arises an interesting problem as to the 
natural {ime swing of a 3 ft. 6 in. pendulum 
and a 4 ft. 6 in. one, as the tool is part of 
the time swinging from the wrist and part 
‘The proportion of the 
swing from the shoulder, whenso used, must 
not be neglected. Now, if we try to reckon 
the force required to replace human effort by 
mechanical force, some rather involved calcula- 
tion has to be done. It is here that the letters 
225 and 224, about pendulums and clock trains 


from the elbow-joint. 


and driving weights, come in usefully. 


In the case of a 7lb. mattock, each stroke is | 


_ made up of two half-swings. 


If Mr. Pickering’s 15 lb. pendulum stopped 
dead at every half swing, and had to be raised 
two feet to complete the swing, it is evident 
weight would not keep 
e pendulum moving. The 
letter is useful in showing what a difference 
may be made by the kind of gear employed 
on the size of engine that would be required 


that a 1 Ib. drivin 
the clock going or th 


to drive a 7 lb. mattock. 


I had an idea that a motor-cycle could be 
adepted by gearing the engine to drive a 
needle of 4-inch cross-section into the earth 
after the fashion of a sewing machine, ‘moving 


the cycle along by hand meanwhile. 


This idea was carefully considered by a firm 
of agricultural engineers, but was not thought 


a good commercial proposition. 


For that reason I have not sent it to the 
firm recently advertising for something which 
it would pay to develop. I think it would 
have saved me some backache if I could have 
loosened the soil by some such appliance just 


now E. Sloper Toomer. 


NATURE STUDY. 


(237.}—Phenoiogy is the name given to 
that branch of meteorological science which 
has at its object the studied effect of weather 
conditions upon the seasonal development of 
animal and plant life. > 

From the late ’seventies, and since 1891 
on a uniform systematic plan, the Royal 
Meteorological Society has issued an annual 
report on phenology. This report, by collat- 
ing and co-ordinating the work of a number 
of observers—mostly amateurs—in the British 
Isles, is able to present in summary form, 
supplemented by tables and maps, informa- 
tion of a most valuable botanical, ornith- 
ological, and agricultural nature. 
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but is better made to take rather larger and 
stiffer rod than 4-in. as figured. The end of 
the 9-16 in. square steel is thickened up at 
the forge, ‘‘ jumped,” for an inch or so, or, 
alternatively, a :ump of gunmetal may be 
brazed, on, so as to give enough thickness for 
the fixing-screw ; then the hole may be 9-32 
or 5-16 in., or even a 64th larger, which 
will allow the use. of 5-16 in. speedicut rod for 
the tools. Any shaped point may be used 
The square stem should 
be a good length, say, 9 or 10 in. ; this will 
sometimes permit a cut when things are 
nather difficult to get at. When thickening 
up the,end only use a wooden mallet on the 
other end, this will avoid some filing and recti- 
fying of the burr that woald be formed by the 
hammer ; this other end may alsə be thickened 
up and drilled for the same sized tool points— 
but at right angles to the stem. Many tool 
points can be made by grinding down the rod 
to the semi-diameter and then shaping, no 
forging being needed. Having round-shanked 
tool points is an advantgge, as they can be 
posed to give a slight side rake, which can 
only be got by grinding suitably i ne gs 


To do this the soil was loosened with the 
fork, and then broken with a cross-cut mat- 


-- JUNE 2, 1022 


Nevertheless, to accomplish such results, {seem to have been at least three photograph; 
reproductions of the Leipzig edition of 14, 


all that its observers are required to do 1s dur ; 
to note carefully the first appearance of cer- | published a ae in ree ha 1696, ani 
tain birds and insects, twelve in number, | Milan in 1909, All are now ou tite af 
and the first blooming of fourteey common Florenca & elition is -S Nereu Thin 
plants. Other migrants and notes are asked | Logarithmorum Completus.  Riprodurim 
for, but these are of secondary importance. | fotozincografica dell’Instituto  Greogmin 
Here is a work which should surely appeal | Militare. Firenze.” — With regard to th 
to the Nature-lover. By simply recording a] latter half of Mr. Nelson’s hee (p. 216), [ 
few observations on a prescribed form, and a Ace if e na er "ee ar wih 
forwarding the same promptly about Novem- | %30 ie S emake The word ~ eran 
ber 15 (the close of the phenological year) to | 00% 1 : 


> lly used in this connection to devote th 
the office of the Society, 49, Cromwell Road, uber of figures in the mahtissa of a logarithn. 
S.W.7, the work of the amateur is lifted i 


With this definition Bauschinger and Peta: 
from a purely local value to become a real 


table is an 8-figure one, and goes from ii 
link in the progress of scientific research. | (not 100,000) to 200,000. Sang’s table has the sm: 
Stations are still urgently needed in many 


mange but na = eal tie ee pea 
. Bauschinger an eters’ Vol. IIL., which » 
parts of our islands, and a copy of our ob- the tizo doned] canon to 1”, has one figure 


serving form will be forwarded upon appli-| more than Shortrede, or Peters { Logan 
cation to the office or to any of the follow-| mic Tables to Seven Places of Decimak d 
ing :— the Trigonometrical Functions ;' for, «ey 


second of the Quadrant,” Leipzig, 
Engelmann, 1911), which is undoubtelly th. 
best 7-figure trigonometrical table in existen 
to-day. I feel certain that Mr. Nelsop hi 
been misinformed when he told that Sang 
was the author of Shortrede’s ‘ Logarithm 
of Sines and Tangents for evéry Second.” h 
extension of my original reply_to “‘ American 
Reader” I may mention E. Erskine Scui 
“ Short Table of Logarithms and Aw- 
logarithms to Ten Places”; London, C. wi 
E. Layton, 1897, which is still in print, and 
will be found very convenient if an occasion 
10-igure logarithm. is required. Actusliy 
there are only 8 pages of the table, but t 
author claims that the computer may obwr 
“a ten-figure logarithm much more readily 
than even by using Vega’s large table.” Car- 
tainly the process is very short and simple 
If more than 10 figures are required the mos 
convenient table is Peter Gray’s “Tables for 
the Formation of _ Logarithms and Anti 
logarithms to Twenty-four or any le 
Number .of Places,” by the same pu ers, 
2nd edition, 1900. The principle of both these 
‘tables is the same—i.e., the resolution of s 
number into. suitable — factors, whose 
logarithms are tabulated; then the logarithm 
of the number is the sum of the logarithms « 
l L. J. Comrie. R 


J. E. Clark, B.Sc., 41, Downscourt Road, 
Purley, Surrey ;.H. B. Adames, F.R.A.S., 
5, Hoicombe Road, Ilford, Essex; I. D. 
Margary, M.A., Chartham Park, East Grin- 
stead, Sussex. ; 


SNIPE DRUMMING. 


[238.}]—I had the opportunity of watching 
a snìpe this evening, and of observing when 
the so-called drumming occurred. 

The sound 1s very much like the bleating 
of a goat or of an intermittent buzzing 
through tissue paper and a comb. 

The ibird never made it when in ordinary 
flight, but only while taking its characteristic 
dives or swoops. Suddenly coming to a halt 
or poise in the air, its wings would give an 
extra quick flutter and the sound would then 
commence, the wings keeping perfect time 
with the bleat and continuing so throughout 
the dive. At the end, when a quick turn in 
the flight is made, the note finishes with a 
decidedly drawn-out slur (as though the extra 
strain in suddenly turning was evident), and 
as the bird continues upwards the sound 


immediately ceases. F.J. W. P. [its factors. eee 24 at oe 
~~ [228.|}-NUMERICAL APERPURES.—I am 
oe~< a very much obliged to “J. H. J.” and to Mr 


W. G. Millar for their replies to my question 
regarding numerical apertures. The prod 
given ky Spitta,- however, leaves much t 
be desired in clearness of expression. It we 
this very proof which led ,to my questio. 
After much thinking I have come to the cor 
clusion that, for dry lenses only, the value of 
the numerical aperture is, mumerically, the 
number.corresponding to the sine of half the 
angular aperture. For example, a lens havnt 
a N.A. of °65 has an angular aperture af 
approximately, 81°, since the half of 81° = e 
30’, whose sine is, approximately, ‘65. ! 
this is correct, then the following remark 
must hold. good. Suppose we have a lens 
whose N.A. is ‘65. Then, °65 is ithe value 
of the sine, of 40° 30’ (approximate). Upon s 
line A B construct an isosceles triangle. AB 
C, whose vertical angle, C, is 2 x 40° 30’ = 8l. 
From C drop a perpendicular on to A B 
meeting it at D. Then EA =sin. ACD 
= sin, a (= sine alpha of Spitta) = sm 
40° 30’ sin. $ angular ‘aperture. The 
numerical value of this ratio is called the 
“numerical aperture,” or N.A. for brevis. 


REPLIES TO QUERIES. 


(181.}-SPECULUM POLISHING.—I read 
with some astonishment Dr. Blacklock’s re- 
marks on page 220. Surely this makes con- 
fusion ‘worse confounded. I certainly never 
made any query as to turned! edge, and, after 
the experience I have enumerated, I should 
be a dull scholar if I did not know both how 
to cure and prevent it. Dr. Blacklock, doubt- 
less with the Lest intentions, thought fit to 
criticise my views on the subject. As the 
original querist has now got over the diffi- 
culty, probably in his own way, further com- 
Ment is superfluous. J. H. Hindle. - 

(207.--TEN-FIGURE LOGARITHMS. — I 
have much pleasure in: complying with Mr. 
Nelson’s request. I note that he has been a 
victim of the compositor’s attempt to improve 
copy, for the latter has evidently changed 


10” and 1” to 10 in. and 1 in. H. Andoyer's for dry lenses only. Now ‘we come to th 
tables are entitled ‘‘ Nouvelles Tables Trigono- expression— eae te A e 
métriques Fondamentales.” They are pub- N.A. = Semi-diameter of emerging pencil. 


lished by A. Herman et Fils, Paris, and may 
be obtained in England from Messrs. C. and 
E Layton, 56, Farringdon Street, E.C.4. 
There are several volumes. The first, pub- 
lished in 1911, has the word (Logarithmes) 
added to the above title, and gives to 14 places 
of decimals at intervals of 10” the logarithms 
of the functions sine, cosine, tangent and 
cotangent. In 1915 there appeared a volume 
with the above ‘title plus (Valeurs naturelles) 
Tome I., which gives natural sines and cosines to 


15 places of decimals at intervals of 10”. There 
are some later volumes (which I have not seen) 
which give natural tangents, cotangents, 
secants and cosecants. For all ordinar 


Equivalent focal length. 


The numerator may ‘evidently be taken as th 
radius of the back Iens (W. G. Millar em 


Spitta), so that we have N.A. = a But the 


distance f, the fooal length, is measured alont 
the axis of the lens, that is, along A D: 
while r is measured at right angles to the aus 


or along A B. The ratio va represents the 


tangent of the angle A C D, not the sme. 
It was here that I stumbled when studyint 
Spitta, His Fquation II. is an equation of 
condition, not one of equality. It demand: 
that N. sin. a must be made to have the same 
value as M. sin, 8. Then he goes on to s 


poses Mrs. Gifford’s excellent tables : . hat 
natural sines and tangents to 8 places of |¢*t sin. 2 is always a small angle, and t 


decimals for every second of are will serve | 't tangent is sensibly equal to its sine, or om 
excellently. They may be obtained from] sin, 8 =” 
Layton’s or from the author. Chard, Somerset. Mf, 
With regard to Vega's 10-figure table, thereibad distance P I Ysao-W. G. Millar, lete 


where M is the magnification at 


a 


l 
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228). But he gives ‘no explanation of why 8 

is @ small angle until he concludes his 
remarks, and then it is not so much an expla- 

nation as a statement involving tube-length. 
' Take an example. 

Let 7 = ‘216, M = 30, f = 3”. Then, sin. B = 

r _ 216 ax _ : d P 
‘MF 30x a 0216, so that 8 = 1° 16’, and 
_ the tangent of this angle is also approximately 
“0216. , _ 


. sin. a = Msin. $ 
a 65 = 30 x 6216. 
: : ”. 65 = ‘65 l 
. —that is, in this objective Abbe’s condition that 
. the sine of half the angle of aperture must 
. be made to have the same numerical value as 


M times sin. 8 has been fulfilled. Spitta’s, 


. concluding sha that 
ab š 
- “ian. B= = = *05.” 
= a sH I belepi | ii Ai 


Tube-length has no 
although tan. B, 


Toun ae i 
~ th 
.or sin , has Beet taken as uF, that is 


Fr where F I is no doubt ‘meant to 
e 2 


‘be the tube-length. In conclusion, I pre- 
sume the term ‘numerical’ aperture,” when 
: applied to dry lenses only, means the value of 
. the sine of half the angular aperture; it also 
.. denotes the ratio of the radius of the back 
-Jens of the objective to the focal length of 
. the objective. In good lenses, the two values 
- must be made equal to one another; when 
. they differ, the lens is inferior. I would ask 
“J, AL J.” and Mr- W. G. Millar if I am 
=- correct in what I have written. If I am in 
| error, I would esteem a correction. By the 
: way, why~ use the long expression “ semi- 
» diameter’? What is wrong with the word 
<. radius? Is it too simple a term to use in so 
: recondite a subject? R. D. 
© [944.]—TELESCOPE.—You must be a ver 
recent “Reader.” If you will write me I will 

send you’ a copy of my little book, ‘The 
'- Amateur’s Telescope,” which came out as a 
© series of articles in the “E.M.” so recently 
* as 1918. Everything which the amateur maker 
= gan want to kr.aw is there, whether he is con- 
v tent with a Newtonian or aspires to an achro- 
— thatic. . A speculum cannot be figured by 
- machinery. Wm. F. A. Ellison. 


(244. -TELESCOPE.—You will _ find all 
the information you require in *‘The 
” Amateur’s Telescope,’ price 7s. 6d., obtain- 
+ able ffom the author, Rev. W. F. A. Ellison, 
The Observatory, Armagh, Ireland. This 
© book, prokably the only one of its kind extant, 
.:. gives full practical directions for the construc- 
© tion of both reflecting and refracting tele- 
+ geopes, from the manufacture of the optical 
c equipmént of both types, and the necessary 
-* mountings for same, to their installation in e 
i home-made observatory, if desired. Tho 
© author bas spared no pains to simplify and 
<: make all details of construction quite clear. 
+s The financial limitation of the amateur has 
j 


l 'is not at ‘all ‘well put. 
‘ been méntioned before, 


+ not been lost sight of, the necessary outlay 
x} being reduced to the minimum consistent with 
r- eficiency. I am at present engaged on similar 
. work to ithat! whioh you contemplate, and 
7 should be pleased to hear further from you in 
_ the matter. | V. J. P. Byrne. 
+ 17, Dargle Road, Drumcondra, 
E Dublin, Ireland. 
- (245.]--CLOOCK.—“ Oildag”’ will be quite 
© the thing, but don’t put too much on. “ Oil- 
: st is sold in cencentrated form. to be mixed 
© with oil, It is made with deflocculated 
© graphite, the lubricating properties of which 
_ are well known, Lut it has the habit of adher- 
: ing to, and building up on, the surfaces 
x applied. With common sense ıt is quite safe 
. to use. In your case you could just mix,a 
a little finely ground graphite in good clock ail. 
. Stir well, and apply with a feeler. It will 
z- leave a film of graphite which will stop all 
the noise, unless it is a mechanical rattle. 
a . Arthur Butler. 
: [246.1—MOON'S TRUE POSITION WHEN 
t ON- HORIZON.—Who are = ‘‘Lecky and 
. Wrinkler’? Whoever they are they are talk- 
ing “ through their hats.” The rules of refrac- 
_ lon are the same for all heaverly bodies alike, 
| they Sun, Moon, planet, or ster. All are 
raised by approximately 30 minutes of arc 
when on the horizon. Wm. F. A. Ellison. 
249.}-COOLIDGE TUBE.—In an ordinary 
Ontgen-ray tube there is sufficient residual 
pas to enable electrio discharge to take place 
“* Setween cold metal electrodes. The passage 
of the discharge causes absorption or emis- 
„ sion of gas at the anticathode and elsewhere, 
60 that such tubes do not remain constant in 


a 
. 
` 
K 


1 


‘walking). — 


‘beneath it. 


smell, but 


‘much of a jam; 
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operation. In the Uoolidge tube the vacuum 
is made as perfect as possible, so that it is 
non-conductive, and the discharge consists of 
negative electrons, emitte] by an incandescent 
tungsten filament, and directed to the anode 
by the electric field set up by making the 
filament 
cylinder the cathode. ‘The anode is ẹ block of 
tungsten, from which the Rontgen rays pro- 
ceed. Obviously no reserve current can pass 
through the tube. The penetrating power of 
the rays produced, and their amount, are 
controllable independently by varying the 
electric pressure applied to the tube, and the 
heating current passing through the flamgnt. 
(a e 3 


[251.] — CURN ERADICATORS. — Wrap 


a small piece cotton wool round and 


between the toe and the next one, having | PO 


soaked it in cold water. Cover with a narrow 
strip of soft linen, also wet, wrapped round to. 
keep the cotton wool in place. Continue for 
three or four days, and you will be able to 
yub the corn off with your finger. Same 
method for hard corns. J. Coxworthy. 
{251J}—CORN ERADICATORS.—‘ Pedes” 
is welcome to my experience (at 69, after full 
fifty years of strenuous and mostly very roug 
Avoid all caustic corn cures. 
Never use the knife. To make a corn’ bleed 
makes it flourish exceedingly. For twenty- 
five years and more I have psed a wegetable con- 
coction, ‘‘Celandine’’ (extracted from flower 
of that name, Chave and Jackson, 
chemists, Hereford, but sold also by Boots, 
chemists). In appearance, like thick treacle; 
strong aromatic smell; highly volatile, and 
evaporates rapidly if left uncorked. Used 
upon hard (or soft) corns, forms a mahogany 
coloured skin in three or four days; two days 
later the edges become loose, and show a 
white edge underneath: the finger-nail can 
then remove the corn, leaving the skin pink 
Unless the corn has been ne- 
glected for months, relief from pain is often 
obtained at once, otherwise not until removal 
of the hard corm. Soft corns are quite as 
painful as hard oncs, and are more frequently 
recurrent, being caused ty friction between 
adjacent toes, and not between toe and ill- 
fitting leather. If feet are plunged in fairly 
hot water, and rubbed dry with rough towel 
at least every other evening before applying 
a corn cure, relicf is hastened. Erasmus 
Willis sell a corn cure exceedingly similar to 
‘‘Celandine,”’ and having a similar pungent 
I prefer ‘Celandine.”’ Ill-fitting 
boots are the main cause of corns. During 
the war the make of boots fell off sadly— 
things are better now. Decline all boots lined 
with canvas. It wears through, and the 
tatters form httle spiral rolls. which give 
exquisite pain. We pay for neglect of our 
feet: if cared for, our feet would be free from 
the horrid things. V. D. 
(254.|—PRESERVING RHUBARB.—Cut 
the rhubarb into short lengths; cut pears and 
plums into halves; top and tail gooseberries. 
Place the fruit into widenecked jars or 
bottles. Cook them in a moderate oven till 
the syrup flows freely. Take the jars out. 
If the syrup does not cover the fruit, fill up 
with ‘boiling water $ in. above the fruit. 
Pour on top 4 in. of boiling fat or suet. 
Remove the latter carefully before using fruit. 
Coxworthy. 
` (254.)—-PRESERVING RHUBARB.—To 
every pound of rhubarb add the rind of half a 
lemon and 1 lb. of loaf sugar. Wipe the 
rhubarb quite dry and put it and the sugar 
into the preserving-pan. ‘Mince the rind of 
the lemon. ‘very finely. add it to the rest, and 
put the pan by the side of the fire and keep 
stirring tu prevent the rhubarb from burning. 
When the sugar is well dissolved, put the pan 
more over the fire, and let the jam boil, 
taking care to skim off afl scum as it rises 
with a wooden or silver spoon. Time, three- 
quarters of an hour from the time it all 
simmers equally. For old rhubarb allow 14 
to 14 hours. Pour into pots and cover down 
with oiled paper. Mater. 
[254 —PRESERVING RHUBARB.—Rhu- 
barb by itself does not, to my thinking, make 
c but made according to a 
recipe handed down from my Sccttish grand- 
mother, it eats as well as orange marmalade. 
Ingredients: One quart of ‘finely cut rhubarb, 
six oranges, and 14 lbs. of loaf sugar. Slice 
the pulp of the oranges into thin shreds, 
taking away the pith and the pips and put 
into the ipreserving-pan. Peel the rhubart, 
cut it into thin pieces, add it to the oranges, 
and stir altogether over a gentle fire until the 
jam is done. Remove all scum as it rises. Put 
the preserve into pots, and, when cold, cover 
down. Time, three-quarters t6 one hour. 
Elsie Deans. 


and a surrounding molybdenum į 


| bearing to use what it nee 
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T ERTA T RHUBARD, ETC. 
ere is the method used in oe domestic 
is a 


Ltd. 


e 
jars, but have screw tops, and a rub 
or seating the joint. Wash bottles out wel 

and fill with the fruit. ‘Then place in a ooo 
oven till well warmed through. The jars 
should “be nearly, but not quite, too hot to 
handle. When hot enough, lift out on to the 
table, ard fill rapidly up to the top with boil- 
ing water, of which a good big kettle should 
be ready on the fire. Soald the screw tops by 
uring poe meter coer them eile basin,. 
and as quickly as possible © in position an 

screw doam imodarately tight. ‘In half an hour 
give them. another. screw down. 
tant 
the jars, nor their contents touehed in any 
way after the boiling water has been poured 
in. The boiling water sterilises the contents, 
and if screwed up immediately no decay cap 
take place. Wm. F. A. Ellison. 


(259.]-WIRELESS.—By receiyer in the 
roof I expect you mean the aerial, which will 
be quite O.K. r 
they are called), fixed on the top bedroom, 
which is remarkably efficient with a three- 
valve set. Arthur Butler. 


'[260.\—DISCHARGE FROM STEAM 
TRAP.—If: you can, take the discharge-pipe 


10 in. diameter. Put water into the tank until 
it covers the end of pipe, say 6 or 8 in. 
With a depth-rod measure the exact height of 
the column of water; you can add more to 
make it even inches. Start up the trap, run 
for a given period, and then take another 
reading with depth-rod. Subtract the read- 


"2832. The answer is in gallons. _ 
Arthur Butler. 


(261.}-—FLY PAPERS.—White arserc. 
(arsenic trioxide) is soluble ‘in glycerin to the 
extent of about 20 parts in 100 parts of the- 
solvent. The product. lrowever, would not 
be soluble in fly-gum; but why use arsenic at 
all? A very effective fly-gum can be made by 
melting 7 parts of common resin with 3 parts 
of castor-oi) (any quality), and heating to 
about 300° F. If used on a hanging string 
it is advisable to fix a tin on the end, as the 
gum ‘may drip in very hot weather. The- 
best fly poison is probably formaldehyde. A 
plate is nearly filled with water (preferably 
coloured with a trace of burnt sugar), and 
about a thimbleful of 40 per cent. formalin 
added. Strips of blotting-paper are arranged 
to dip in the liquid with ends projecting opt- 
side the plate rim. The smallest sip hardens 
the insect’s tissues 
worrying you again. The effect on the flies is 
very curious; in the deac ones, the abdomen 
is often found caved in, while the legs, wings. 
etc., are sometimes so brittle as to snap ui 
at a touch. The device is most successful in a 
room containing nothing else for the fly to 
feed on, ` | Oleum. 


[263.)—-PAWL AND RATOHET.—Cer- 
tainly; and such a device is often used on 
machines and in engineering work generally. 
The old Otto and Langen gas engine had a 
pawl and ratchet free wheel for transmitting 
the power to the crank-shaft, the piston rod 
consisting of a rack gearing in with a pinion 
fixed to the free wheel. David J. Smith. 


{ 264. |—LUBRICATION.—There is no fixed 
rule, the only safe rule being ‘plenty.’ To 
attempt to fix the mirimum amount of lubri- 
cation required by an _  anti-fmotion metal 
bearing would probably result in running the 
bearing out pretty frequently. Lubrication for 
such bearings should always be provided far in 
excess of the actual minimum requiremerts. 
The addition of graphite to the oil will allow . 
of the quantity of oil being reduced, but even 
then it is best to provide plenty and allow the 

s. The oil sump on 
a motor-car engine sometimes holds a gallon 
of oil or more, the whole of which is pumped 
round the bearir.gs probably several times per 
minute, yet the quantity actually ‘“‘used” is 
very small. David J. Smith. 


[268 |—PAINT OR ENAMEL REMOVER 
FOR BRIGHT TIN.—The skin which forms. 
when a paint “ dries” is probably insolutle in 
any solvent (except, perhaps, boiling alcoholic 
potash). - Methvlated spirit, however, causes 
the skin to soften and wrinkle, when it qr 
| be rubbed off. The action is quickened bv 
using an abrasive.) but @3 tin is a very soft 


I know one frame aerial (as- 


from your trap into a tank or cylinder, say., 


ing from the original depth and multiply by | 


licable — 


They aré of the size of 2 Ib. or 3 1b. jam- | 
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(286.]—BOTLER TUBE Se T 
fi 


metal, nothing harder than chalk ought to he mathematica] astronomy is placed—Ennsteinian 
used. Whiting (better still, precipitated | bending is accepted, dnd a corresponding 
chalk) or tale rubbed to a thin’ paste with] alteration of the Sun’s distarco is Meio 
the spirit will probably euit your purpose, and | ally necessary and such an alteration will ta e 
cannot possibly injure the metal. If you have] the backbone out of the Newtonian dynamics. 
-much area to cover, this method is not a cheap| 72, Westgate, Dewsbury. T. Warburton. 


one, as the spirit evaporates quickly. Ít | — 6 0 
would probably be more economical to frst ? 
QUERIES. 
ampa 


anyone describe or give me sketch df a good 
tube-stopper for marine boilers? for 
a burst tube, without stopping the fires!~ 
Scotty. } 


[287.J—~FIRE-GRATE FOR LANCASHIRE 
BOILER.—What is the best length of fire 
“grate for a Lancashire boiler, having tw 
tubes, each 2 ft. in diameter and 22 ft. long, 
and about a 6 ft. shell. I want length d 
bars, width of dead-plate, bearing-bar, ete, 
| and the best plan to fit it. Should it be hori 
zontal, or dip down behind? If so, what fal 
should it have in the length?—G, T, E. 


-(288.]—OLD ZINC BATTERY. RODS] 
have several cwt. of old zinc battery rods | 
want to recast. But, after doing a few, I fm 
them too brittle. Can I remedy that. defect! 
—Delta. 


[289.1-INDICATOR.—I want to make a 
indicator for use with a condensing engine, and 
am advised to use the Richards form, With ths 
or any other—1. How is the piston packed? 
2. What size steel wire for spring? 3. Amy 
special points to make it work with a 
vacuum? Also sketch of the principal cat 
ing with dimensions.—Inglewood, 


{290.J—SODA ASII.—The price of sod 

is quoted to me as so much “ per degree,” 

What does that mean; and how, from it, can 
I calculate the price per ton?—User. ` 


, [291.]—PUNCHING MACHINE.—How ca 
I design the disengaging motion of slide irs 
punching machine so that I can stop the 
punch without stopping the gear?—R,-R. Vie 
cent. | 

(292.])—STEAM CONDENSATION, —1 
want a 24-H.P. hich pressure to work ats 
ae of 600 ft. from the bole What 3 
the | size of steam-pipe—a 12-in. pipe in 
diameter or less, to ersure the least Ec tig 
tion of steam?—C, Moore. 


295.1—CRANKSHAFT.—I have to line 
off and proceed witli a crankshaft with five 
centres in disc. That beats me, but I can | 
easily do the turning. Will someone help me? 
—W. T. Groves. 


-soak the articles in a closed bath of spirit for, 
say, twenty-four hours, when the skin should 
-rub off easily with soap and hot water, using 
felt as a rubber. Soap powder and hot water 
would no ‘doubt do the work, but it would 
-be tedious and slower. thé case of enamel 
-which has been ‘‘stoved” on, the difficulty 
would be greater, and it might be necessary 
to give a preliminary rubbing with a harder 
abrasive (pumice, emery, etc.). Oleum. 


(270.J—GLYCERINE FACE CREAM.—The 
‘base used in the preparation of vanishing 
creams is stearine (commercial stearic acid), 
a white crystalline, solid, fatty atid, melting 
-between 120° and 130° F., and obtained from 
oils and fats in which it occurs combined with 

lycerin ‘as tristéarin. The stearine is’ emulsi- 

ed with glycerin and water, generally by 
_ means of a small quantity of soap. The’ pre- 

‘paration needs ‘a certain amount of experience, 
and it is, therefore, advisable to experiment 
first with small quantities, The following 
‘formula gives a satisfactory product :—Stear- 
ine 9 paris, good shaving soap (Colgate’s very | 
suitable) 1 part, gure glycerin 15 parts, water 

parts; wotking in grams gives 55 grams 
{about 2 oz.) of cream. In a porcelain basin 
melt the stearine and add to it the soap in 
small pieces or shreds, stirning until: dissolved ; 
use a small flame, and do not attempt to hurry 
‘the operation by violent heating. Warm the 
mixture of glycerin and water separately to 
about 150° F., and pour it into the’ melted 

h 


(which must be done in any case) he will say 
I want new pipes. I ha’ ma’ doubts.—Q. T. 
[274. | —AMPLIFIER.—Will an: n ex- 
lain how to use a microphone button as an 
ampie or loud speaker? And as to whether 
a receiver is required or not?—E. P. 


[275.]-—RUBBER.—Why ıs it thit advan- 
tage is not taken of the present cheapress of 
rubber to make roads of it? Test lengths of 
roadway have been experimented with and, I 
believe, found satisfactory, so that the'main 
objection—the bad effect of oil upon rubber— 
has been overcome.—F. H. A. 

{276.}-ELECTRO - DEPOSITION. — Is it 
possible, in the present state of our kapnia 
of the practice of electro-depositing metallic 
surfaces on other metals, to nickel-plate a steel 
surface so that the nickel coating will not 
flake off again? Or is it possible to deposit 
an iron surface on steel? I baye heard of 
electro-plating—I think with silver articles 
by means of ‘‘secondary action.” oes this 
mean that the arode is the article to be plated 
instead of ge a What A want to do r 

i a {to build up about . an inch or so on 
TED Y, Cott ite obtained. If it is at all a steel article, with some metal ias near as 
sible in colour to the steel, and also as 
rd a metal as the operation car be per- 
formed with’—Geo. Mathewson. 


(277.)—FINE SURFACE ON COLD 
ROLLS.—How is this best got after they are 
turned? We press a brick against them when 
fin motion, and then allow them to run in 


ial bri o , 
water. Are any special bricks used? R ‘the wire into the edges and for turning the 


ae eee oe eae —I E E for jointirg the bottom and sides? 
e eee ë s. 

ish to attach chimes to a hall-clock. Will A PANI i% 
pile do to raise the levers, or should I use} [295.]—AGATE CUTTING.—How is it 
cams? If the latter, how should they be | Managed to get, black diamord dust to make 
formed ón a wheel 2 in. diameter to lift levers | a laprdary’s lap? I have some agates to se, 
4 ft. and 6 ft. long; the wheel to turn once] but cannot get the dust to snare 0 my lap. 
in the hour, having four cams on it—one for ae on agate cutting wi oblig — 
each quarter ?—J. C. K. . . tt. W., 


(279.)—-SOAP FRAME.—Will any one de- 
scribe the bést manner of constructing a scap 
frame, either in iron or wood ?—Adrian. 


- [280.}-GRINDING CUTLERY.—How are 
razors and pocket-knives ground hollow?| the centres. I have to turn and fit flanged 
Will a 4-in. emery-wheel grind hollow ?—Meath. coupling boxes for the shaifiting.—Bingo, | 


(281]—SCREW-SHAFT OF STEAM [297.]—BOG OAK.—Which is the best way 
LAUNCH.—The screw-shaft'of my 30-ft. steam | to dry bog oak, in pieces about 12 in. diam, 
launch has a small amount of play in the gun- dug up about three months ago, and since ys 
eae oe stern part. ae result is a good | mersed in water. Should xt be dried in 
cea! ot thumping, especially in a seaway.|Jog or out up first? If the latter. to what 
Should I place a thin ferrule round the shaft, fick cee I want to use it for cabinet work. 
or should something be done to the shaft —Jouner. Yi 
stuffinig box ?—Explorer. [298.]—LOCO. SLIDE BARS.—Why is it 
[282.}—-OPEN DIAPASON.—Will ‘‘Diapa-|that the slides of locomotives list more -when 
son”? or some other kind reader please running tender first than when running engine 
peyer I Do made an, eu masr ti pa first ?—Stoker. 
rom scale drawirgs “ E.M., 4 299. -—BORING.—I have two holes to 
blowing it vih the Pat It Panes cor- [2 A a 12-in. iron shaft. ard nothing to do 
rect note. ut it on ows o ee ae with but a ratchet brace. They have to be 


organ and could not get any sound from it. 24 in, diam., and what I want is a rood cutter 

Where am I wrong?—Old: Reader. , rire be worked by a hand brace. I Me 
[283.--SLIP IN BELTS.—I am toid that’ pose, if not helped with better advice, to 

if pulleys are ¢overed with leather the belt 

will transmit more power, and work better. 

How is the leather put on the pulleys; and 

should it be thick or thin?—Saw Miller, 


(284 J—THUMP IN PUMPS.—I have a pair 
of plunger-pumps driven by spur gearing with 
air vessel on main, and at each stroke they 
give a thump which is felt all over the build- 
ing. There was no noise for two years after 
the pumps were fixed Can any one help ?~- 
Troubled. 

(285.] — FITTERS’ BENCH. — A few 
wrinkles would much help me in making the 
above for a 60-Ib. vice. What Height should 
I make it, ns I wish to finish it before getting 
the vice? Best way of fastening tail of vice 


emove the flame, and 


until homogeneity is obtained. When cold 
incorporate a few drops of any desired per- 
fume: eau-de-cologne is very pleasing and 
refreshing. Oleum. 


[272.]—NEWTON AND EINSTEIN.—The 
Kinsteinian bending of light being double the 
Newtonian, it is obvious that somethi is 
wrong with one, or both, of the theorie But 
-observation bas verified Einstein in ‘the result 
of ius calculation, and thereby indicated that 
Newton was not infallible. But Einstein has 
launched an enigma. He assumes on actual 
outward bending of light from the Sun to be 
caused by its ow weight and the Sun’s attrac- 
tion. e diagrams illustrating the bending 
mdicate that a star may be seen when it is 
actually ‘behind’ the limb of the Sun. One 
would expect such a bending to be either the 
result of outward conveyance by a medium of. 
‘transmission, or of refraction by a solar atmo- 
sphere, or both. I believe there is an indica- 
tion of both m the actual bending. I was 
present when Dr. Crommelin gave his famous 
lecture on “Tho Solar Eclips», 1919,” at 
Leeds, when he said it was ar. average dis- 
placement of light that agreed with Einstein’s 
caleulation. An average displacement refer- 
ring to different radial distances from the Sun 
would take away the crucial test of Eirstein’s 
computation, because that must réfer to a 
‘given bending at a given distance; other. 
wise the calculation would be futile. The 
variation of bending referred to must, 
therefore, be latitudinal. Such a varja. 
‘tion of bending indicates vortical condi- 
tions about the Sun, and, coupled with the 
definite PSS of the. sunspots having 
higher angular velocity at the Equator than in 
higher latitudes, conveys the impression of an 
inward motion of the ether, or inter-planetary 
‘fluid, in whirlpool formation at the poles, and 
an outward spiral flow in the Sun’s celestial: 
equator, Such a movimg medium of the trans- 
mission of light: would v the displacement 
of light _latitudinally, and. account for the 
varied latitudinal motion of the sunspots. But 
the crucial point of difference between the 
Einsteinian and Newtoniar. bending of light is 
‘that if, by dynamical means, one computes a 
distance for the Sun, theoretical refraction, or 
bending of light, has to be accommodated to 
agree with it, so that Newtonian bendirg of 
light acress the Earth’s orbit was bound to 
arise with Newtonian distance, without any. 
corsideration as to the canse of bending. Tf, 
on ihe other hand, one computes a relative: 
bending of light or angular displacement, $ 
„without consideration of lineal distance, then {and putting the frame together would oblige. 
dineal distance has to be made to theoreticaliy |I thought of „having it about 21 ft. 3 in. by] practicable? If so, would someone give me- 
agree with the bending, or refraction. This isf 3 ft., and fitting up the inside with shelves,—- proper, sizes, of \wheels? (Present wheel ix 2 ft 
‘the dilemma -in which okservational and: Young Hand. over, mandrel, ditto, 5 in.—S. L.: 
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[294.|—-PANNIKINS.—I have a large rum- 
er of pannikins to supply, pints and bali- 
pints. What is the best machine for putting 


[296. |—SHAFTING.—I have about 200 it 
of 13-in. rod iron to turn for shafting; end as 
is is new work to me, should be oi 
help. I have a good 10-in. slide and screw 
cutting lathe which will take 11 irs. between 


a l-im. hole first, then to 13 in., and, lastly, 
to_24 in. Ig there a better and quicker way! 
—N. Wright. 


[300.1—HARD STEEI..—I have some bot- 
toms from pottery moulds to turn up. They 
are of hard steel, 5 in. diam. by 3 in. thick. 
A could not get a tool to touch them, so I 
softened one and finished it, but it got all 
cracked in hardening. Why was this? Could 
I do them’ anyhow without softening?—V. 
George. 


[301.}— STONE LATHE.—I have a’ laihe 
for stone-turning, and some of the work, being 
too heavy for foot-power I thought i T 
could ir place of the treadle attach a fiy-whe 
on end of strong beech frame to work with 
overhead gear with a flat strap. Ie ‘the 


June 2, 1922. 


>. Jy axe 


. give me any information about the’ making 
:: or purchasing a full-size, for public tise, camera 
obseure? I should like to know the kind of, 

. lens, length of focus of same, size of mirror, 
~ and how the whole ıs fitted up?—Edward E. 
~ Pacey. s 
E a D 6eo—<——__——_ 


, l \ 
TO CORRESPONDENTS. 
fe 


' Tho, following ate the initials, etc., of letters to 
© hand up to 1 p.m. on Tuesday, ‘May 30, and un- 


` ANSWERS 


-. aéknowledged elsewhere :— . 


- W. SHILSON—E. E. Figgins—A. Adams—R. §. V. P.— 
F. W. P.—H. B. Adames.’ 


- M. H. H—Yes. 
'T. K. L.—Thanks; no. l i 

f  BELsZE.—Probably at the Patent Office. 

:* CHRISTOPHER.—Certainly, as faras we are concerned. 

7 Vorta.—Quite useless. It would collapse as soon as 


- ` the afr inside was exhausted. 


~ FULLER BATTERY.—A good solutionis bichromate of 
potash, 1 lb.; water, 4 pints; sulphuric acid, 2 oz. 


- P. SHARP.— Better work up for the B.Sc. of London. 
" We do not think the * certificates” of the con- 
cerns you.mention would avail you. 


> OSCAR Brown.~It is best done with a burnisher; 
- ‘but you could get a fairly good polish with a fine 
- file, and, finally, rottenstone and oil. 


G. J. L—Yes; twice the pitch would, of course, act 
-~ more quickly, but it would be a weaker screw 
' unless the nut were twice the length too. 


_G, A. C.—Steard or boil the wood and pinch it up 
~- dn a vice. lt is not really a puzzle, because it 
cannot be done unless the wood is softened. 


' AVIS.—We know nothing of the system. With an 
ordinary good ear we do not think anything more 
rapid than. the ordinary notation could be em- 


ployed. i ` 
T. WRIiGHT.—Your roof is really too flat for slates. 
Strip off the slates, add give them two inches 
more lap, and cover the boards with ‘lead, zinc, 


or felt, well tarred. 

- CLARBMONT.—Thanks; no. Similar propositions have 
many times been suggested, but the drawback to 
all is that dictionaries of any sdtt, to be of any 
teal use, must be in volume form. ; 


D. F.—The title “ Professor” is mot conferred by 
. examinations. Its only value is when conferred by 
. chartered: bodies, like the Royal Academy, the 


. Royal. Society, etc., or by Universities and other } 


. wollegiate bodies. 

| STEPTOE.—No. Do not interfere with the beds of the 
lathe. Simply fix strips of iron to the guides of 
the headstocks. Secure them by screws with 
countersunk holes and file them up true so that 
the headstock slides truly up and down without 
shake. ; 

REFORMER.—We fear you are a plagiarist! Forty- 
five years ago some members of the Royal Society 
of Victoria wanted to reduce the days of the 
week to five) to be cgued Oneday, Twoday, Three- 
day. Fourday, and GOodday (see p. 83 of our issue 
of April 6, 1877). ‘ 

MICAWBER.—Try this: Ivory black, 1 part; treacle, 
4 part; sweet oil, } part; mix well, and then add 


hydrochloric acid,’ 4 pars oil of vitriol, 3 part; f 


o be separately diluted with 


each of the last two 
Then mix altogether, 


twice its weight of water. 
and put into the tins. ° - 


C. P. G.—The two little puppets turn round axles 


adapted to two parallel tubes, each containing a} 


lobule of mercury. We gave fillustrations of the 

y on p. 77 of our issue of March 22, 1889, from 
which the toy could easily be made. There is no 
patent, or if so it must have long,expired. 


M. J.—We cannot insert requests for suitable coun- | 


try lodgings, except as advertisements in our 
“ Wanted ” or ‘‘ Address” columns and paid for. 
To any readers having such to let we may men- 
tion that about this time of the year we get not a 
few queries of the sort mentioned. 


S. P. W.—Let it pass. It is often found that 
when ceftain views are opposed ‘* man’s ignor- 
ance ” is supposed to sufficiently endorse the con- 
demnations uttered; but ignorance is supposed to 
prevail always to vitiate the ideas of the con- 
demmned, never those of the condemner. 


ALERT.—A ‘good white wax for saddlery and reins 
is linseed oil, 8 oz.; powdered yellow resin, 4 0z., 
beeswax, 12 oz.; oil of turpentine, 1 pint; neats- 
foot oil, 1}. quarte. Melt the first three slowly 
and work together, then add the neatsfoot oil, and 
lastly the turpentine when nearly cool. Stir well 
and bottle, ; 


SANCROFT.—A good itch and mange lotion for dogs 
is: Flowers of sulphur, 1 oz.; hydrate of lime, 
2 oz.;' water, 40 fluid oz. Mix, and keep at a 
brisk boil for half an hour. Let it settle till cold, 
and thea decant the supernatant yellow fluid. 
Carefully wash the parts affected first and, do not 
use too much of the iotion. i l 


FP. H. S.—There is no analogy between the two. The 
ball. when vibrating in the air, is the real origin 
of the sound; but the light by which the table is 
seen is only reflected. There is no sound when the 
air is removed, for want of a medium to transmit 
it: but the table is not seen in the dark, not for 
want of a medium, but for want of anything to 
be transmitted. 


part of the United Kingdom. 
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z [302.1 —CAMER. A OBSCURA.—Can anyone R. A. 8.—With a motor-cycte, no doubt; but till we 


-. see it we do.not believe any such speed has been 
achieved by any ordinary tricycle. In our earlier 
volumes you will find many tricycles proposed to 
be similarly worked, but not at such speed. How- 
ever, if the machine is actually made and you can 

. send a description and illustration we may insert. 


M. Lona.—'‘ New Rugby” was a new colony founded 
some forty years since by ‘*men who wanted to be 
fellow workers and not rivals, and to live with, 
not upon, one ahother.’’. We gave on p. 320 of our 


issue of December 10, 1880, w report of a lecture by f|; 


the late Thomas Hughes at the Working Men's 
College about it. We do not, know if the colony 
still exists. 


F. Rooers.—The acknowledgments you refer to 
simply mean that the communications mentioned 
are either under further consideration or that they 
atrived too late for insertion that morning. We 
may mention that the non-delivery of many letters 
on Monday morning that used to reach us on that 
day has for months past caused much delay. We 
aré hopeful that wil soon cease now that the 
PM.G. is going to permit Sunday collections in 


the provinces. 


TERMS OF SUBSCRIPTION. - 
PAYABLE IN ADVANCE. > 


\ = A 

38. 10d. for Three Months, 7s. 7d. for Six Months, 
and 16s. 2d. for Twelve Months, post free to any 
For the United 
States, 17s., or $4 15c. gold; to France or Belgium, 


17s., or 28f. 80c.; to India, New Zealand, the Cape, | 


the West Indies, Nova Scotia, Natal, or any part 
of the Australian Colonies, 17s. Monthly Parts can 
be sent at subscribers’ option. Mr. Edward Pennock, 
8609, Woodland Avenue, : Philadelphia, P., U.S.A. 


will receive subscriptions for the United States at 


$4 15c., payable in advance, for direct transmission 
from this office. 


The subscription rates to Canada are:—Weekly 
numbers: 12 months, 17s., equal $4 15c.; 6 months, 
&s. 6d., equal $2 7c. Monthly Parts: 12 months, 
lds, 6d., equal $8 530. Payable in advance. 


A limited number of the following bound volumes 


are still in etock, price 7s., post free 8s. in the 
U.K.. or 8. 4d. abroad:+Vols., LX., LXVI., 
LXXII., LXXIV., LXXV., LXXVI., 
LXXVIII., LXXX.. LXXXI., 
DXXXIII.,. LXXXIV., LXXXV., 
CVII., CVIII, CIX., CX., CXI., 
and CXIV. 


All the other bound volumes are out of print. 
Subscribers would do well to order volumes as soon 
as possible after the publication of each half-yearly 


LXXXII., 
CII., 


volume in January and July, as only a limited 
number are bound up, and these sopn run ‘out of 


print. Most of our issues can be had singly 


through any bookseller or ueweagent, or from the 
office, price 3d., or post free 4d. Cloth cases for 
binding Tag ENGLISH MECHANIC, price 3s., post free 


8s. Od 


` 


ADVERTISEMENT RATES. 


For Exchange. For Sale. Wanted. 
Addresses. Situations. 


The Charge for Advertisements inserted under any oJ 
the above headings is 1s. for the first 16 words, and 6d. for 
each succeeding eight words, which must be prepaid. . 


For Exchange. 


Broadhurst, Clarkson and Co., Manufacturing 
Opticians, Exchange or Buy Anything Optical. The 
Firm with a Reputation. —63, Farringdon Rd., E.C.1. 


‘Clarkson's, 338, High Holborn. 
Optical Mart. 
Optical Instruments. . 

Witts, Optioians, 3, Buckingham Palace Road, 
8.W.1, Buy, Sell, 
ments. Repairs quickly executed. 


For Sale. y 


Rofieoting Telescopes, Mirrors, Silvered by new 
method. More light and durability.—G. CALVER, 
Manse, Walpole, Halesworth. 


Microscopical Slides.—Entomological, Diatoma- 
cew, and General Interest, 3s. 6d. dozen, postage 6d. 
—BakerR, 244, High Holborn, London. 


64-Page Book about Herbs and How to Use 
Them, 2d. Send for one.—TRIMNELL, The Herbalist, 
144, Richmond Road, Cardlff. . 


Milling Attachments, with Vices for Lathes.— 
THR WHEELER MANUPACTURING CO., LtD., Trench Cross- 
ing, Wellington, Salop. 


Swift’s Delepine Microscope, spiral Abbe, 
oculars, £14—CLARKB and PaGE, 23, Thavies Inn, 
Holgorn Circus, E.C.1. 


LXXVII., 


CVI., 
CXÌI., CXIII. 


| The best Breast-drilling 


Second-hand 
Make, Buy, Sell, Exchange First-class 


and Exchange Optical Instru- 
f 
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Home Radio: How to Make and Use it. 25,000 
‘copies sold. 4s., post free, on approval.—Below. 

Books Bought. Best prices given.—Foy.ses, The 
Booksellers, 121, Charing Cross Road, London. 

Blattis ig as simple and safe tQ use‘as it is sure 
In its effects. No trouble or disagreeableness about 


it. perros all cockroaches. The Editor recom- 


mends it. — 
Tins, 1s.: 6a., 2s, 8d., or 58, post free, from: 
Sole: Makers, HOWARTHS, 471, Cnooksmoor, Sheffield. 


Ionised Tablets supply the blood with . those- 
elements the body needs, increasing vitality, func- 
tional activity, powers of concentration, mental 


‘clarity, physical fitness, and immunity from disease. 


Adenoids and Polypus cured by natural means ;. l 
operations unnecessary. Tonsile saved Intact, thus- 
avoiding a Hfelong handicap. 

Ionised Tablets, 3s. 6d., 6s, 6d., 128. 6d. Send 
full details of allment.—THE LABORATORY, 62, New- 
port Street, Bolton, - 

_ Yost Typewriter, good make but wants repair. 
Price £8.—Can be seen at EN Lisa MECHANIC Office, 
Effingham House, Arundel Street, Strand, W.C., 
during office hours. l 

Money Easily Earned by selling rubber stamps.— 
Free particulars from RicHrorDs, Ltp., Snow Hill, 
London, E.C.l. . 


Mineral Specimens, British and Foreign, all 
kinds and prices. Send stamp for free catalogue.— 
Address below 


Geological Specimens, Rocks and Fossils, alt 
prices.—RicHarDs’ SHOW Rooms, 48, Sydney Street, . 
Fulham Road, London. , 


Radio Magazines. All the latest. “Radio 
World,” post free, 103d.; ‘‘ Popular Radio,” post 
free, 10}d.; ‘‘ Radio Broadcast,” post free, 18. 6d.; 
“ Radio News,” post free, 1s. 6d.—INTERNATIQNAL 
NEws Co., Ltd., 5, Breams Buildings, London, E.C.4. 


| Wireless.—Make. your own receiving set. Costs 
under 30s. Full instructions’ and drawings, 2s. 6d., 


post free.—AERIAL SUPPLY. O0., 73, Horsford Road,. 


London, 8.W.2. — 

D. J. Smith and Co., Ltd., Compton Works, 
Wickford, Essex,.make all kinds of spare parts and 
carry out ali classes of motor and engineering. work. 
repairs. 


The “Gem” Turkish Bath Cabinet.—Cleanses- 
and SORTS IES cures diseases without nauseous- 
drugs. heap, convenient, efficient. A powerful - 
preventive of diseases. Should be in every home im 
the land. : 
` The Bditor of “ Bnglish Meohanic” says :— 
“ We strongly recommend readers suffering from 
rheumatism, pneumonia, neuralgia, liver trouble,. 
skin disease, pepepsia, insomnia, to get one of the 
Gem Bath Cabinets. They will never regret the 
small outlay, and will thank us many times for our 
advice.” 

Gem H. Supplies Co., Ltd., 67, Southwark: 
Street, Lendon, S.E, Booklet, 100 pages, post free. 
Mention “ E.M.” l 
'8}-in. Reflector Altazimuth, Ellison mirrors, 2 
eyepieces, etc., perfect, £20; 5-in. clear aperture: 
refractor, superfine 0.g., 2 eyepieces, ete., £30. Lists. 
of telescopes, 2d.—F. BURNERD, Dryburgh Works, . 
Putney, London, 8.W.15. 


Spare Time Employment with Firelighter - 
Machines, 70s,; also ‘Bundlers, 93s. Waste materials 
utilised.—HILL and HERBERT, Ltd., Great Central 
Street, Leicester. : ‘ 

Gentleman has for Disposal a eet of accurate - 
Dispensing-type Beam Scale. by Day and Millward, 
born scoop, mahogany base with drawer, set of” 
weights to weigh from .01 to 1,000 grammes, quite 
new, 38s. 6d., carriage forward.—ENGLISH, 22, Camp- 
bell Road, Hanwell. 

The “ Patternscope.’’—The full-view-both-eyes, 
much-admired, and double-ended kaleidoscope, post 
free, 33., Of PATTERNSCOPES, 85, Duckett Road, 


4 


‘Harringay, London, N.4. 


Castings, clean, soft, done in Bronze, Brass, ‘and 
other metals, from your patterns. Henry Milnes 
4-in. Screw-cutting Lathe, 3-ft. hed. power, £22. 
Machine in the world, 
double-geared, 3-jaw chuck, 2183.—LITTLEOVER AEROS,. 
Derby. 

5,000 Manufacturing Secrets.—Latest money- 
inaking recipes. All kinds. Catalogue, 24.—Tecna- 
NOLOGIST, 262b, Edwards Street, South Shields. 


Podura Scales, Seira domestica and Lepidocyrtus 
curvicollis, 1s. 3d. per slide, post free.—226, Ton- 
bridge Road, Maidstone. 


Davon Patent Micro. Telescope, in case, long 
and short focus attachment; see spider size of cat: 
1}-in., l-in., %-In. objectives, No. 2 eyepiece, new 
February, 1922, reflector; cash needed.—Offers, 42, 
Nelson Street, Hyde Park, Doncaster. 


Carpenters’ Squares, true, steel-bladed, 6-in., 
ls. 2d.; 9-in., 18. 9d.: 12-in., 2s. lld.; delivered.— 
MANUFACTURERS, 434, Wandsworth Road, London. 


Reveal-o-Strad Violin Bridges, fitted with 
microphone sound amplifying box, makes any violin 
sound equal to a Strad; sample. 2s. 6d., post free.— 
H. TINKLER, 40, Silver Street, Peterborough. 


Goods by Wireless,_We cannot send goods by 
wireless yet, but we can, and do, make prompt 
deliveries. Lists, two stamps.—ELECTRICAL SUPPLY 
STORES, 5, Albert Terrace. King Cross, Halifax. 


When writing, please tell them that 
you saw it In the) ENGLISH MECHANIC 
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1-pl. Lizar’s Folding Pooket Camera, rack 
focussing, rising front, Beck symmetrical lens 
f/8. Automat adjustable speed shutter, 1 sec. 
to 1/100th and time, 3 double bookform slides ; 
47s. 6d.; a bargain. 

Koristka Folding Portable Microscope, 
inclinable stand, rack coarse and side micro- 
meter screw fine focussing, substage, Abbe and 
iris, 3 eyepieces, dustproof triple nosepiece 
objectives, 4 and 3, complete in solid leather 
carrying case; £14 14s. ` 

i-pl. Thornton-Pickard Imperial Pocket 
CAMERA, rack and pinion focussing, nack rising 
front, R.R. lens f/8, speeded time and inst. 
shutter, complete, 3 slides; 63s. 

3-draw Pocket Telescope, morocco covered, 
enamelled tubes, 123 o.g.; 25s. 6d. 


Bruce 6-in. Sextant, silver are and vernier, 
reading to 10 secs., 4 eyepieces, star blank, 
erecting and inverting complete, in case; 
£6 19s. 6d. ? si 

Jules Richard Thermograph, or Self- 
recording Thermometer, in all-weather metal 
case, outside mercury chamber, fitted 8&day 
clock, in cylindrical revolving drum, carrying 
chart, showing week’s record, complete, chart 
and ink; £6 7s. 6d. 

Powerful 3-draw 


Telescope, morocco 


0.g.; £3 12s. 6d 
, Pair 6x Prism Binoculars, bending bar, 
eyepiece focussing; £2 19s. 6d. 

No. 2C Folding Autographic Brownie 
ROLL-FILM POCKET CAMERA, focussing adjustment, 


achro. lens, speeded time and inst. shutter, for 
daylight loading roll-films; 45s.; in good order. 

Tourist 3-draw Telascope, brown leather- 
covered body, oxidised tubes, 2-in. 0.g., pan- 
cratic eyepiece, magnifications 25x. 35x, and 
40x, complete caps; £6 58.; as new. 

4x Carl Zeiss Monocular and leather case; 
21s. 

Goerz 6 x 13 Cabinet Form Stereoscope, 


best achro. lenses, rack focussing, to hold 12 
views, on endless chain; £2 15s. 


*Phone, 
CITY 6981. 


ENGLISH MECHANIC-AND WORLD OF S 


leather covered, plated tubes, sunshade, l-in. 


93-94, 
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City Sale & Exchange 


}-pl. Rapid Rectilinear Lens, f/8; 12s. 6d. 


3-in. Cuthbert Gregorian Reflecting Tele- 
SCOPE, focussing adjustment, star finder, eyepiece, 
mounted on heavy claw table stand; £2 19s. 6d. 

1/12-in. -Oil Imm. Obijis.: Crouch, £5; 
Beck, £5 12s. 6d.; Watson, £5 15s.; Leitz, £6; 
Koristka, £5 19s. 6d.; Brock, £6 7s. 6d. b 

Pair Vest-pocket Folding Opera Glasses, 
screw focussing; 15s. 

Standard Micro. Eyepieces, No. 2, 3; or 4; 
7s. 8d. 


ANY ARTICLE 
SENT ON FIVE 
DAYS’ APPROVAL 


AGAINST DEPOSIT 


Pair 12x Goerz Prism Binoculars, screw 
and eyepiece focussing, screw interocular adjust- 
ment, complete, leather case; £6 lis. 


Beginner’s Microscope, on horseshoe inclin- 
ablé stand, rack and pinion focussing, 2 eye- 
pieces, 2-in. objective, large size stage, complete, 
in case; £3 12s. 

i-pl. Field Camera, double extension, rack 
focussing, wide-angle movement, swing and re- 
versing back, adjustable speed roller-blind 
shutter, R.R. tens £/8, double bookform slide | 
and stand; 52s. 6d. - 


CIENCE: 


FLEET STREET, E.C.4. 


No. 2984. Jone, 2, 1922, 
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Koristka High-power Binocular Micro 
SCOPE, on heavy foot, inclinable stand, rack 
coarse and side micrometer screw fine focussing, 
rack interocular adjustment, focussing- adjust- 
ment on one eyepiece, dustproof triple revolving 
nosepiece, mechanical stage, rack and pinion and 
swing-qut substage, rack oblique revolving move 
ment for centring of iris, Abbe condenser, 
n.ap. 1.40, 3 pair eyepieces, objectives, 2, $, and 
1/12-in. oil-immersion, n.ap. 1.30, complete, in 
lock-up case, in fine order; £37 10s. 


1/l-pl. Perken Square Bellows Cameras, 
rack focussing, rising front, swing and reversing 
back, leather bellows, and I bookform slide; 
£2 16s. aa 

Postoarā Folding Pocket Camera, double 
extension, rack focussing, , rack rising. front, 
cross front hooded screen, reversing finder, extra 
rapid Aplanat f/S lens, Ibso Sector speeded 
shutter, 1 sec. to 1/100th and time, complete, 
6 slides; £4 12s. 6d.; a bargain. 

Pair Powerful Field Glasses, screw focus 
ing, leather-covered body, large objective. glasses, 
complete. in case; 30s. 

j-pl. Box Camera,, fitted portrait Jeng, in 
rack and pinion mount, and 3 single metal 
slides; 138. 9d. (Job.) é 

Hand Spectrometer, eyepiece focussing, with 
adjustable pointer; 15s. 


Crouch Microscope, on tripod foot, inehinable 
stand, rack coarse and micrometer screw fine 
focussing, substage, Abbe and iris, double nos 
piece, 2 oculars, objectives 3 and 3; £8 10s, 

Pair Gilt and Ivory Lorgnette Opera 
GLASSES, in fine order; 21s. : 

1/18-in. Koristka Semi-Apochromatio Oil 
IMMERSION MICRO-OBJECTIVE, n.ap. 1.80; £9 58; 
for 160 mm. tube. ee 

Thornton-Pickard Aero ` Camera, focal- 
plane shutter, quick-wind, self-capping, taking 
12 pictures on No. 2 Brownie spool, complete 
antinous release and travelling case, 168, 64 


i1-pl. Wizard Folding Pocket Camera, 
focussing adjustment, achro. lens, T. B. and]. 
shutter, 1 slide, and leather case; 15s. 9d. 


WIRES: ‘‘ FILMS, 
FLEET, LONDON." 


Buy a Glass with a Name!. Our Object-glasses 


are known all over the world, and in the second- 


hand market stand well on top. All sizes in stock, 
l-in. to 6-in. Write for list.—BROADHURST, CLARKSON 
AND Co., Telescope House. Note address :—63, Far- 
ringdon Road, London, E.C.1. 

Second-hand 3}.in. Superfine O.G., in cell, with 
metal cap, and extension to fit on to a 3-in. Tele- 
scope Cost £18 153. Bargain, £10.—BROADHURST, 
‘CLARKSON AND CO. 


Second-hand 5-in. Superfine O.G., in cell. 
£50. Bargain, £20. 
CLARKSON AND CoO. 


Buy a Glass with a Name! It will pay you. 
Our Telescopes and Eyepieces command a wonder- 
‘ful price on the second-hand market.—BROADHURST, 
CLARKSON AND Co. 


\ 
3-in. Starboy Telescope, complete, £11. Delivery 
from stock. This instrument is often sold second- 
hand at £12 10s. The most wonderful value in 
Telescopes.—Write to BROADHURST, CLARKSON AND CO., 
63, Farringdon Road, London, E.C.1. : 


‘3-in. Advanced Starboy, complete, £23 10s. 
Délivery from stock. Call and inspect this.— 
BROADHURST, CLARKSON AND CO., London. 


Astronomical Eyepieces! Our Eyepieces are the 
finest that money can buy, and the cheapest of 
their kind on the market. 16s. 6d.; High Powers, 
21s. Approval  willingly.—BROADBURST, CLARKSON 
AND CO., 63, Farringdon Road, E.C.1. 


Prismatio Binoculars! £2 10s., £3 3s., 
£4 4s. Tourist Telescopes, 15s. to £12 10s. 
free.— BROADHURST, CLARKSON AND CO. 


Watchmaker’s Eyeglass, ]s., 6d. ; Pocket Lenses, 
2s. Magnifiers for all purposes. BROADHURST, 
rel AND Co., 63, Farringdon Road, London, 

CA: 


Leitz Microscope, Stand “ C,” centring and re- 
volving stage, continuous safety micrometer move- 
ment, fine adjustment, mechanical substage, Abbe 
illuminator, 6 eyepieces, objectives, la, 3, 7, and 
1'16-in. oil-immersion, triple nosepiece, present 
price £58 10s.; as new, for £42 10s. 

Leitz Large Polarising Apparatus, 
aualyser, complete, £5 2s. 6d. 


Cost 
4-in. Ditto, £15.—BROADHURST, 


and 
Lists 


with 


Leitz Mechanical Stage, divisions to movements, 
£6 10s. 


Lists of New and Second-hand Apparatus on 
Tequest.—W. WATSON and Sons, Ltd., 313, High Hol- 
born, London, W.C.1. : 

Equatorial Head-carry, 3}-in.. slow motions 
R.A. and Dec., adjustable polar axis, £5.—BIDLAKE, 
Vicarage, Crewe. 


Refractors and Reflector,—Exceptional bargains. 
44-in. C.ap. Wray, mahogany garden stand, rack 
motions, 20, 65, 150, 225, and 310x eyepieces, sun 
and star diagonals, etc., £38; 3l-in. Browning, £10; 
3-in. Cox, on table stand, £5 15s.; 6}-in. Reflector, 3 
eyepieces, etc., £12 10s.; Equatorial Mounting, 
£7 15s. Highest testimonials still arrive of satis- 
faction. | 

Microscope Accessories,—1]1/12th Watson Oil- 
Immersion Objective, £4 10s.; 7a Reichert, £2; 
ith, 38s.; Stand Condenser, 9s. 6d.; Polariscope, 35s. ; 
finest quality Abbe and iris, 28s. 6d.—MACKETT, Manu- 
facturing Optician, Tunbridge Wells. 


Telescopes.—Thirty-three years’ experience. Why 
pay shop profits when you can obtain all you 
require from us at trade prices? We are the makers 
of everything for the telescope. Silvering, Refigur- 
ing, Flats.—IRVING. ` 

3}-in. Fine Reflecting Telescopes, £8 15s. Beats 
the finest refractor made. Including star finder, 1 
standard eyepiece, rack motion, and 1 slow motion, 
on stand. Atl sizes to order. Easy terms arranged. 
— IRVING. l 

Standard Eyepieces, hand-ground lenses, net 
moulded. Our Standard Eyepleces are only 12s. 6d. 
each.—IRVING, 135, High Street, Teddington. 

Splendid Micro. Slides, all different, duplicates 
from a private collection; not rubbish; splendid 
value; 4s. per dozen, post free.—Below. 

Moller Type Slide, over 400 specimens, with 
book of names, 45s.—Below. ; 

Powell and Leyland Silver Side Refiector, 
very fine, 258.; Zeiss Plankton Searcher, with 
trough, £2.—Below. , 

Two Cases, each hold 108 micro. slides, flat trays, 
5s. 6d. each.—W ATKINSON, *“ Westwood,” Welholme 
Road, Grimsby. 

Diffraction Grating Replicasion selected glass 
14-438 lines per inch, 5s., 10s., 208., 25s., 30s., ie 
Hilger Tahle Spectroscope, £11 10s.; Browning ditto, 
£9 10s.; Pocket Spectroscope, 38s. 6d.; ‘McClean 
Star Spectroscope, 50s.— Below. 


Micro. Objectives.—Browning 2-in., 188. 6d.; 
1}-in., 18s. 6d.; 1-in., 20s.; 3-in. Corr. Collar, 25s.; 
4/10-in. Beck Corr. Collar, 258.; Centring Nosepiece, 
20s.; extra large Polariser and Rotating Analyser, 
£3; Cheshire new Thorium Micro, Lamp, 25s.—Below. 


Watson's ‘‘ Praxis”. Microscope, 3 and } in.. 
nosepiece, 2 oculars, case, as new, £15; Leitz Stand 
“ E,” circular centring stage. rack substage, Abbe, 
Zeiss }-in., Swift 3-in., etc.. £28 10s—BROWNING, 37, 
Southampton Street, W.C.2. 


Holtzappfel 5-in. Lathe, No. 2360, and outfit; 
a bargain.—CHADWICK, The Mount, Gravesend. 


Microscopical Slides at lowest prices for bid 
quality. List free. 50 Stained Botanical, £l; 
35 Polar Crystals, £1. Many others, 10d. to ñ 
Radium, brilliantly scintillating, 2s. 9d.—Gray, 4, 
Grange Road, Lewes. i 


Books for Bale Prices inciude postage or e? 
riage. "The DevelJpment of Birmingham,” byi 
liam Haywood, F.R.I.B.A., first edition, 78. 8d. ‘The 
‘Presto’ Shift of Hours Worked Calculating Car," 
ls. * Italian Sea Power,” by Archibald Hurd, ii. 
“ Aeroplane Construction,” by Sydney Gamme, i 
“ Inhabited House Duty and the Laws Theron’ 
by W. E. Snelling, 10s. ‘‘ The Origin of the Form 
of the Earth and Planete,” in French, by M. Enk 
Belot, 10s. “The Law of Checkweighiz,,” 
by J. H. Cockburn, 5s., ‘Factory Managemat 

astes,” Dy James F. Whiteford, 6s. ‘Tw 
Housing Problem: Its Growth, Legislation, si 
Procedure,” by John J. Clark, M.A., F.88,: le 


'“ Aviation,” by Benjamin M. Carmina, 63, ” Doms 


tic Architecture in Australia,” with 47 piates, Ik 
“ Electrical and Other Eacineesug Contracts.” b 
W. S. Kennedy, LL.B., Barrisve:-at-Law, 58. “ Metili 
in Aircraft Construction,” b» Wilfred Hanby, & 
“Man and His Buildings,” by T.5. Atlee, A.R.I.B.4, 
a plea for the revival of the Guild spirit of th 
past, 33. 6d. ‘* Victoria History of the Counties d 
England: Parts 1 and 8, Herts,” 10s. “ Air Seren | 
in Theory and Experiment,” by A. Fage, £l 
** British Standard Forms of Notched Bar 7 
Pieces,” . 1s. “ Model Aeroplaning,” by V. 
Jobneon, 10s. “ The Science of Ventilation“antl Ope 
air Treatment,” 295 pp., 3s. ‘‘ Asphalte and Allid 
Substances,” by Herbert Abraham, 10s. * Exampis | 
ef Ancient Scottish Architecture,” 18 large platesd | 
Scottish towers, etc., with full descriptions, Parts! 
to 4, with 72 plates, £1. “Chromium Ores,” b 
W. G. Rumbold, 2s. 6d. ‘‘ The Mechanical .P 

of the Aeroplane,” by S. Brodetsky, 119 iNustrations 
18s. ‘* Hyper-Acoustics,”” by J. M. Dunk, Se, “ Steli 
Maitland: or. Love and the Stars,” by Mrs. E 
Periam Hawkins, 6s. “The Age of Power,” by J. 
Riley, 8s. ~“ A History of French Architecture from 
1661 to 1674." by Sir Reginald Blomfield; RA, 3 
vols., 200 plates £3 3s. ‘Aluminium and its 
Alloys.” bv Lieut.-Col. C. Grard. 10s. ‘‘ The Hygiewe 
of Town Planning and Vegetation,” 2s. Heredity 
in the Light of Recent Research,” by the iate L. 
Doncaster, D.Sc., F.R.S., 3s. ‘ Farm Buildings and 


Building Construction in South Africa,” Second Edl 
tion. by W. S. H. Cleghorne, 15s. 850 pp. and m 
ogge 
“ A First Book of Chemistry,” 
‘“ Jigs, Tools, and Fixtures,” 
illustrations, 6% 
Steam 


250 illustrations, ‘ Sydney Observatory Ca 
1,068 Stars,” 5s. 
by A. Coulthard, 8s. 
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(OES ON KEYS AND FEATHERS 
By Owen LINLEY. 


‘Keys and similar methods of securing 
wheels to shafts and spindles are of great 
_importance to mechanism. Some of these 
:are much easier to carry out than others, 
sand they will all be described. The hollow- 
' backed key is little known, but it has 
-the advantage of not requiring a flat on 
“the shaft, and in some cases this is con- 
‘wenient, if it is not certain where a wheel 
: or pulley will come on a shaft. It is quite 
‘adequate for moderate drives. Next to 
this in common use is the practice of filing 
“a flat on the shaft. In cases where 
-mechanism is subjected to great strains or 
shocks, it is the practice to sink the key in 
athe shaft. Whichever of these methods is 
“used, the actual fitting of the key in its 
‘place is the same. The operation has 
certain snags in it, but these are 
easily avoided if they are pointed out. 
“We will suppose that the keyway is 
already cut out in the wheel, and there 
„are several ways of doing this, but 
they will be dealt with later. A, Fig 
t, shows a key (a typical one) in the 
‘flywheel of a gas engine, and it will be 
seen that the key has a gib head, and the 
object of this is to withdraw it if required, 
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‘by means of a wedge driven in between 
it and the face of the wheel. This is a 
necessity. in cases where a drift cannot be 
PiE into the other end of the keyway to 
ive tho key out when required. It will 
-be seen that the shaft extends outside the 
wheel and supports the head of the key, 
otherwise it would be bent or broken off. 
In some cases, and where the shaft cannot 
‘project beyond the face of the wheel, a 
double-headed key (B) is used, and two 
wedges are driven in at once, as they 
alance each other, and thus prevent the 
bending of the key. The gib key is more 
troublesome to make than the headless 
one, as it has to be forged down out of a 
pes of steel the size of the head. If a 
əy has to be forged, the following is a 
dodge which helps matters. Put the wheel 
in its place on the shaft, and then file a 
slip of wood down so that it will drive 
into the keyway. When the key is forged 
1t should be left slightly larger than this 
‘dummy. 
We now come to the fitting of the key 
and the avoidance of snags. The wheel 
should be taken off the shaft, and the first 
step is to file the sides of the key so that it 
slides through the keyway in the wheel. 
‘On no account must it exert any wedging 
action on the sides of this, or it is almost 
certain to burst the boss of the wheel. The 
‘wheel shduld then be put in its place on 
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the shaft. The key being now filed flat on 
the top and bottom, its fitting is begun. 
It should only enter a little way, after 
being tapped in with a hammer and then 
withdrawn to see where it binds. Keys 
have an unpleasant way of seizing in a 
keyway, and it is often difficult to get 
them out. In order to prevent this, and 
also to show more plainly where the key 
is fitting, the best thing is to get a tube 
of Prussian blue in oil, squeeze a little of 
this out, and with the tip of the finger 
spread a thin coat over tle key. The key 
should bear evenly. in the bottom of the 
keyway, and also on the shaft, and if this 
is not so, it will be seen by the colour 
being rubbed: off the high parts, and these 
should be removed with the file, and 


_another trial made. | 
- Of course, a keyway in a wheel should 


be deeper cut one end than the other. This 
taper is generally one-eighth of an inch to 
the foot, which is equal to one in 96, but 
the Engineering Standards Committee 
recommend one in 100. A drift will now 


FIG. 2, 


be required to drive the key out after each 
trial (see C, Fig. 1), and this should be 
made out of chisel steel, and the parallel 
part must fit loosely in the keyway. The 
end of this, and also of the key, must be 
kept square and be well bevelled. If this 
is not done, the end of the key may be 
“upset” when driving it out. When the 


key is about three-quarters of the way. 


through the boss:of the wheel, when driven 
by moderate blows of a hammer, it should 
fit well all over its top and bottom surfaces, 
and the rest should be lef for the final 
driving home. This should not be more 
than is necessary to keep the wheel in its 
place. It is not possible to express this 


lin writing, but in the case of steady or 


elastic drives, such as by belts or steam, 
much driving in of the key is not required, 
but in the case of internal combustion 
engines or anything subject to shocks, it 
is different. 
FEATHERS. 

The feather differs from the key inas- 
much as its function is only to prevent the 
wheel from rotating on its shaft, it being 


kept in position by some other means. The 
change wheels of a lathe are a good 
example of this, they only sliding over 
the feather and being held against a 
shoulder by a nut. The feather should be 
a nice fit in its bed or seat, so that it can 
be pressed into it by pinching both in the 
vice. Then the sides of the seat should 
be gone over lightly with a set which is 
like a small chisel with a flat end—see B, 
Fig. 2—and this will keep the feather tight 
in its place. 

Cutting key and feather seats can be 
done in a lathe with a cutter as shown at 
A, Fig. 2, the cutter being held in a chuck, 
oi the shaft and the work in the slide 
rest. $ 

If it is a bed for a key, it is important 
that the bottom is smooth or the key will 
not drive along it properly, and therefore 
the last cut should be very light, taken 
with a fine feed; and if it is in steel or 


FIG. 3. 


iron, soap and water should be used, as 
this will leave the surface bright. 


Cutting keyways is done with a machine 
called a keyseater, and broaching machines 
are also used, and next to these the slotter. 
or shaper. For the amateur who may have 
none of these, keyways can be cut in a 
lathe in the following way. After the 
wheel has been bored, clamp the spindle 
of the lathe in any convenient way so that 
it cannot rotate, then make a slotting tool 
as shown at C, Fig. 3, and hold it on 
its side on the top slide and force it 
through the bore of the wheel. This can 
be done by the rack handle of the saddle, or 
that at the end of the leading screw, accord- 
ing to the make of the lathe, or by the 
screw of the top slide. Other methods are 
to chip out the keyway with a narrow 
chisel and finish it with files, or it can be 
done by filing alone, as chipping, in inex- 
perienced hands, may break the arms of a 
cast-iron wheel. 
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Proportions of keys and feathers vary 
somewhat with different practices, but the 
following may roughly be taken as a fairly 
good general rule. In B, Fig. 2, the width 
of the key is one-quarter of the diameter of 
the shaft, and its thickness at B one-fifth 
of the diameter, one-half being tn the 
_ shaft. The sides of the flat and hollow 

keys are both one-eighth of the diameter 
of the shaft. Of course, in many cases it. 
is not necessary or desirable that a feather 
shauld be of the width given here. In 
the case of hollow shafts or thin sleeves, 
it is better to have a much narrower and 
thinner feather. 


The Woodruff system is really a method 


of producing feathers, and its advantages 
are that it does away with the somewhat 
fragile end mill or keyway cutter and the 
so-called keys are vastly cheaper than the 
ordinary feathers, whether they are bought 
or made, and they practically require no 
fitting. A, Fig. 5, shows the system. A 
narrow milling cutter produces a hollow 
in the shaft, the circle of which is the 
same diameter as that of the key. These 
can easily be made by sawing off pieces 
from round stock of the required size, or 
if required in quantities, they can be 
bought very cheaply. z 

As a rule they are only put in their 
places and the wheel slipped over them. If 
desired, they can be held in their places 
by means of a set, as already described, and 
applied to the sides of the hollow in the 
shaft. 

In automobile practice it was found that 
the ordinary methods of keying did not 
stand the shocks and reversals, and there- 
fore the system shown in B, Fig 3, came 
into use. In this the wheel is forced on 
to the taper of the shaft (three degrees with 
the axis), and this forms a powerful drive 
in itself, and relieves the feather of much 
of the strain. The feather seat should be 
cut parallel with the side of the taper and 
not with the axis, as this latter method 
may cause the shaft to break. The correct 
method of fitting the feather so that it is 
held down in its seat is as follows: The 
wheel is driven on to the shaft, and then 
a line is scribed on the face at the back. 
The feather is then fitted in its place and 
- left standing rather high, so that when 
the wheel is put in its place it will not go 
back to the scribed line. The top of the 
feather is then reduced with the file until 
it does so. The thread on the end of the 
shaft should be the standard fine thread, 
and for the following reasons: The thread 
being of a finer pitch than the ordinary, 
the nut can exert much more pressure on 
the face of the wheel, and the core diameter 
being larger than that of the Whitworth 
it will stand more tightening up with the 
spanner. If it is required to get the wheel 
off, it is much easier to do this than in 
many cases it is to get out an ordinary 
key. If the nut is removed and a piece 
of brass or copper placed on the end of 
the shaft and given a few smart blows with 
a hammer, the wheel will come free. 

In cycle practice there are two useful 
ideas that can be borrowed from this. In 
the earlier days of cycling, attempte were 
made to secure cranks with keys of the 
ordinary proportions, but they all failed. 
Then one well-known firm used a key of 
the proportions shown in C, Fig. 3. In 
this it will be seen that the ordinary pro- 
portions are widely departed from, the voss 
and shaft are not cut into to any depth, 
and the great width of the key prevents its 
having any tendency to roll over. This was 
superseded in its turn by the present-day 
cotter-pin—see C, Fig. 3. This is very 
easy to make, and requires no skilled fit- 
ting. There is also no difficulty in remov- 
ing the lever from the shaft if required. 
The method is being adopted in the valve- 
gear of some traction engines. Of course, 
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the method cannot be applied to a wheel, 
but only to a lever. The body of the 
cotter-pin is parallel and has a tapering 
flat on one side. The hole is drilled in 
the crank or lever by putting a piece of 
round stock in the bore and drilling 
through the whole. The spindle has a flat 
on It somewhat wider than that on the 
cotter-pin. | 
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FLASHLIGHT. PHOTOGRAPHY OF 
NATURAL HISTORY SUBJECTS.* 


Little is known of the habits of many 
species during the hours of darkness, 
though it is assumed that, when not 
attending to domestic duties, birds as a 
whole merely roost and sleep. On the 
other hand, even when attending to such 
duties, some species may still sleep by 
night, whereas others may continue their 
activities throughout the day and night, 
and others, again, only attend to their 
young ones by night. We may, there- 
fore, set ourselves fo investigate and illus- 
trate the life of birds by night, of which, 
practically speaking, little is known. The 
Great Crested Grebe, for example, we 
know, take turn and turn about at incu- 
bation during the day, and each parent 
bird turns the eggs once an hour; but 
precisely what happens during the hours 
of darkness we are uncertain of, and have 
no photographic records by flashlight 
similar to those daylight studies that 
have been obtained. Owls are known as 
nocturnal species, and though there are 
many beautiful photographs available of 
their domestic habits by day, there are 
no records of their behaviour by night. 
The Manx Shearwater is a bird (not now 
found in Manxland) which nests in holes 
in the ground, like puffins. It is rarely 
seen on land, as most of its life is spent 
out at sea, only returning to relieve its 
sitting mate by night. I am told that on 
one island in the Scillies the scene at 
night is like a resurrection, so that flash- 
light records should not be a difficult 
matter. As another example we may 
consider the nightjar, which rests like a 
log all day, but becomes active at night- 
fall and feeds its young at intervals 
throughout the night. Precisely ‘ how, 
no one knows, but flashlight may yet 
provide a solutiom of the problem. 


INSECT AND OTHER Forms or LIFE. 


The study of insect life is one that 
causes a thinking man to pause. It is 
appalling in its sheer immensity, for the 
field is apparently illimitable. Sufficient 
it may be for naturalists in this country 
to confine their attentions to British 
species, any one of which will provide 
ample food for reflection and study in 
their leisure hours for years. Their name 
is legion, for spiders, included for con- 
venience sake within the category, com- 
prise no less than 500 different species on 
the British list, beetles 3,000, as against 
300,000 in the whole world, butterflies 
and moths more than 2,000, and the num- 
ber of Hymenoptera, or flies, including 
gnats, mosquitoes and the like, must run 
into many thousands. 

That photography was an epoch-mark- 
ing discovery most people now recognise, 
but outside scientific circles comparatively 
few really understand the extent to which 
it has operated in unravelling the tangled 
skeins comprising the life-histories of 
creatures connected with their health 
and welfare. 

Flashlight photography is, of course, 
no new thing, neither is its application. 
to the portrayal of natural history sub- 
jects, for Richard Kearton it was, I be- 


* From a paper read before the Royal Photographic 
Society, and published in the Society’s Journal. 


be able to ignore slight moyement on the 
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lieve, who first published records of bing 
and insects obtained in this way when ly 
lived at Elstree, in Hertfordshire.. fy 
my part, the idea did not occur to me unti 
some years later when taking up t 
photography of wild lize as a serioy 
occupation, and it was. not until the yor 
1918 that I undertook research work in 
that direction. | ) 

One’s lamp frequently discloses lare 
of moths and butterflies, feeding aj 
resting, also moths themselves, which 
ordinarily are exceedingly active at suc: 
an hour. Every opportunity should be. 
taken of figuring these finds, as som, 
such as the Golden Plusia, may prove w 
be a stranger to the locality. In this px. 
ticular case the insect had not been sem 
in my locality previously, and was thu 
recorded as extending its range north 
wards. The Brown Spot Pinion, a n 
tuid species, and very common, invyi- 
ably hides itself away by day, yet flash- 
light enabled me to figure this specina 
on the bole of an elm. It was of sucha 
placid disposition that I was able to take 
a stereoscopic record by two distint. 
flashes, and with a single lens mountet 
on a sliding panel. 

A connecting link between my earliest 
ol a P ont Arnal ones which 
suggest e possibility’ of figuring 
slightly moving objects was formed whe 
my friend Mr. A. E. Tonge, F.ES., di- 
covered the Scalloped Hazel larva at ret 
on the delicate foliage of everlasting pa, 
one. cold and windy night in October, 
1920, when it was photographed as 4 
demonstration of flashlight photography 
on such subjects. The fact that the 
foliage was continually in « state of dis 
turbance has not affected the result in 
any way. This‘result led me to think 
that it might be possible to ignore slight 
movement due to wind, and that if sch 
an assumption be true, one would al» 


part of the subject, within reasonable 
limits. In this way I came to consider 
the possibility of snapshots by night 
through a lens working at f/32, and of 
which I hope to say more later. 

It will readily be understood, I knov. 
that one can only touch upon the fringe 
of the field of work upon creatures 2 
the wild, but prior to passing on to other 
applications of flashlight photography 
one should indicate other attractive work 
for one’s camera. The night photographer 
may adopt a ruse frequently practised br 
bird-men to attract species to the vicinity 
of the camera—i.e., by setting a lure, it 
the nature of a mixture of molasses an 
rum flavoured with essence of pear or ani- 
seed, on tree trunks, fences, and galt 
posts. By this means many interesting 
records may be made of moths, earwig. 
woodlice, and centipedes, and perchme 
a fat old toad in wait at the foot of the 
tree, for intoxicated revellers to fall 
Similarly, it should be possible to attrac 
ants and burying beetles to carcases, ant 
to figure them at work in the free state. 
NATURÐ STUDY By FLASHLIGHT Inpooxs. 

We may now pass to a consideration 
of the possibilities for work upon, captive 
subjects under cover, and thus enter npor 
a field which is practically immeasurable. 
We can but subdivide it into sections 
any one of which the specialist may select 
for his life’s work, be it lepidoptera, cole 
optera, hymenoptera, and so on. Tie 
serious student, one imagines, will aè- 
dress himself to a systematic speciali 
study of one of these subjects only, with- 
out complicating matters in other dire- 
tions. He may decide to investigate the 
life-histories of British dragon-flies, of 
spiders, or pond life as a whole, and set 
himself to.study, mosquitoes and the like 
in aquaria at home; but in any case be 
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= will certainly have ample material for 
™ etudy and photographic representation. 
X It will.not be denied, I think, that the 
U. maximum utility to be derived from the 
x application of tiashlight photography in 
ë. the realm of natural history is not to be 
i. measured by the number of species merely 
i: figured, but by the otherwise unobtain- 


_ able records of incidents connected with, 


“e or inseparable from, the life-history of 
& the creature under observation. It is not 
iti what we set out to do, but what we 
= achieve, that counts most of all, and the 
ri application of flashlight photography may 
ki yet help us to learn something of insect 


w life, and perhaps lead us to new dis- 
h:.coveries. 

t Beyond proving beyond dispute the 
ii feasibility of making photographic records 


“of insect life by flashlight on life-size 
= scale, and through a 6-in. lens fitted with 


za screen, and stopped down to f/32 or 
.: £/45, I had not, up to the summer of last 
ui year, carried my investigation very much 
i. farther, but in the early summer I con- 
i: tinued my experiments indoors upon cap- 
tive subjects, and having brought a num- 
“ber of larvæ of the Painted Lady butter- 
fly to my home in Cheshire from the Isle 
> of Man, I conceived the idea of making 
za regular series of photographic records 
i illustrating pupation. In order to do this 
zī arranged a number of thistle-heads in 
; separate. bottles of water, and allowed one 
rlarva only to each plant, in order that 
zwhen the moment for pupation arrived 
; My work would not be hampered by the 
“presence of other active larve of an in- 
-quiring disposition. Happily, one of these 
-insects decided to make preparation for 
-the change before its fellows, and I made 
-@ figure of it whilst engaged upon its final 
feed, as it had become very fat and listless, 
-and inclined to wander from its food plant. 
-I then placed it on a new piece of thistle, 
-and the next day it was found suspended. 
-Iwenty-four hours later another negative 
. was made showing the pupa being formed 
inside the skin, and the head of the larva 
-assuming a hooked shape.> It was my 
‘intention to take figures every twenty- 
fotr hours until the change was effected, 
‘and fortunately, when preparing to 
expose another plate the next day, 
‘the larva suddenly became active, 
and commenced to twist itself about, 
so much so that I hesitated to fire. the 
flash. I then noticed that the skin had 
split behind the head, and that the pupa 
‘was emerging so rapidly that little time 
was lost in making the exposure. As 
quickly as possible another charge was 
placed in position and fired, but the skin 
had been cast in the few minutes that had 
elapsed, and the elongated pupa hung re- 
vealed. It was of a pale grey-green tint, 
and very shiny in appearance, but it 
slowly contracted and hardened, changing 
colour to a dull reddish brown with grey- 
ish stripes until, several days after, it had 
assumed its final form, resplendent with 
metallic points of shining gold. 

In this way many pupal changes may be 
Pp practically all the metamorphoses 
of British butterflies, in fact—and I should 
imagine there would be much difficulty in 
making such figures in any other way, on 
account of the continual restlessness of the 
subject. 

Another subject of vast importance 
which may be studied in this way indoors 
is that embracing the life-history of 
aphides. The economy of these interesting 
so-called pests may be examined indoors, 
regardless of disagreeable climatic condi- 
tions out of doors, and photographs taken 
at the precise moment when it is desired 
a record shall be made. Aphides are very 
restless creatures, at one moment. they are 
nearly all quiet and subdued, and the next 
they all Seem to turn as if obeying some 
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without showing any sign of movement. 


in situ. 


tracting honey and laying eggs. 
COLOUR PHOTOGRAPHS. 


I should like to say a word in passing 


relative to colour photography by flash- 


light Experiments have been made by the 


Paget process, but the high cost of Auto- 
chromes being beyond my slender means, 
and receiving no facilities from the agents, 
I have been unable to do more than in- 
dulge in a single exposure on an old plate. 
The slides I propose to show now are by 
the Paget process, and will, I feel sure, 
be regarded as evidence of the practibility 
of producing pictures in natural colours 
in precisely the same way as those just 
shown in monochrome A great advantage 
in figuring specimens in tas way is that 
the process becomes a purely mechanical 
one; no calculation of exposure is neces- 
sary, and figures can be made as quickly 
as the specimens can be pinned upon the 
board and the charges of powder weighed 
and laid in position. 

In regard to data relative to these slides, 
I may say the taking scale was unity with 
a 6-in. lens, stopped down to f/10. Plate, 
Ilford Special Rapid Panchromatic, Paget 
Special Flashlight Screen placed between 
the lens components, and taking screen 
in the dark-slide. Charge of Johnson’s 
professional flashpowder, 20 grains. As 
Messrs. Lumiére supply a special flashlight 
screen also, there would seem to be ro 
treascn why photographs cannot be pro- 
duced in Autochrome by flashlight a 
readily as by the Paget process. In both 
cases restless subjects can be dealt with, 
whereas this would be much more difficult 
by day, in fact almost impossible if the 
lens was stopped down to f/32. 

WORKING DETAILS. 


As already indicated, it is now my prac- 
tice to use a light-filter on all occasions, 
whether working with anti-screen plates 
or panchromatic plates, a procedure which, 
of course, necessitates an increase in ex- 
posure over the normal, For most sub- 
jects, maybe, a non-panchromatic plate 
may suffice, and in those cases the Welling. 
ton anti-screen, with a K 1 screen, will 
require a charge of flashpowder equal to 
about 50 grains, with a 6-in. lens at f/23, 
and scale life-size, or 60 grains at f/32. 
These figures are approximate, and not 
intended to be absolute. Moreover, the 
character of the subject must be con- 
sidered in all its aspects, as a subject such 
as the pupation series just shown will pro- 


bably require a large charge of powder 


than a spider resting on a white-washed 
wall, or a white butterfly at rest, and con- 
versely a smaller charge than a dull 


coloured object resting on the ground will | 


require. 
When working on restless subjects, such 
as feeding larve, or larve changing to 


pure, a very fast plate would seem to} 


be most desirable, in fact high-speed plus 
panchromaticism would seem to meet the 
requirements of the night photographers 
admirably, on account of the necessity for 
using the smallest charge of powder com- 
patible with efficiency in result. It would 
appear to me that the larger the charge, 
the greater the duration of the flash: but 
I speak subject to correction, and the 
smaller the charge the more bref it. is. 
I must, however, confess to not having 
measured the speeds, nor have I been able 


parental instruction. By means of flash- 
light a satisfactory record may be made 


My own knowledge of these creatures is 
but slight, but I understand the well- 
known Hover fly feeds upon the green 
aphis found upon rose trees, and pupates 
Finally, the fly emerges from 
this pupa and, to the best of my know- 
ledge and belief, occupies its time hover- 
Ing over flowers in the noonday sun, ex- 
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to obtain any figures from manufacturers. 


least, is that the powder employed on work 
of this character should be exceedingly 
dry, and finely ground, in order to ensure 
an instantaneous flash; so very impera- 
tive, as a slightly delayed flash would 
probably affect the result somewhat detri- 
mentally. A procedure productive of good 
results on restless subjects indoors is to 
use a high-speed panchromatic plate, re- 
frain from closing the lens aperture more 
than is necessary for depth of focus, and 
use a small quantity of fine flash- 
powder, such as Johnson’s, redried im- 
mediately before use. | 


Tae FIRING OF THE CHARGE. 


The method most frequently adopted is 
to fire the powder by means of a piece cf 
touch-paper set vertically in the charge, 
but this is open to many very serious 
objections, notably the uncertainty as to 
the precise instant of exposure. When 
using touch-paper one has to light it either 
by means of a match or taper, or some 
glowing object such as a red-hot poker, 
or the lighted end of a cigarette. In the 
interval between lighting and firing of 
touch-paper the subject may ‘have assumed 
a pose quite uninteresting and otherwise 
unsatisfactory, so that in order to over- 
come this I must confess to having fired 
my powder direct from a hot cigarette fixed 
on a skewer. Latterly, however, I have 
become convinced of the necessity for firing 
electrically. and intend to adopt this 
method in future, arranging the mechan- 
ism in such a way as to uncap the lens 
slightly in advance of the firing and to 
close immediately afterwards. No matter 
whether working indoors or out’ in the 
open, some such contrivance is quite 
necessary, but in either event, dry powder 
is imperative. In the former case such 
conditions are easily obtainable, but when 


dj out in the open it is another matter, 


especially in winter time. True, the 
operator is able in most cases to lay the 
charge a few seconds prior to firing from 
a dried supply, but frequently this is im- 
practicable ; for example, when awaiting 
the gentle noiseless descent of the nigat- 
jar to feed its young, the emergence of a 
fox or badger from its earth, or the 
appearance of the shearwater at the en- 
trance to its hole. Ng warning is given, 
the eagerly awaited and ‘‘demd elusive 
object ’* of the photographer's patient vigil, 
appears silent and unexpectedly ; he must 
therefore be prepared. How best then can 
the climatic vagaries of this country be 


‘countered? I can only offer a suggestion 
in the absence of much experience, | 


namely, the possibility of keeping the 
pawder in some form of closed and gently 
heated receptacle, the top of which can 
be thrown back, like a cycle head lamp, 
at. the time of firing, electrically. As one 
vho has spent many nights alone in the 
wild, on mountain tops, in forest trees, 
and on the rock-strewn coast, I can speak 
from expenience of the conditions, and 
having prepared and fired flash-light 
there, I can anticipate difficulties, ` and 
warn would-be experimenters of the deli- 
quescence of flashpowder. 


GENERAL OBSERVATIONS. 


One cannot do more than indicate very 
briefly a few of the many directions in 
which flashlight photography can be 
applied in the study of natural history 
subjects in the short time available on 
such an occasion as this. 

Reference should, however, be made to 
the practicability of photographing insects 
and minute forms of life on a scale greater 
than life-size by instantaneous exposures. 
This has already been proved. Experi- 
ments ;in\coleur photography also lead 


Another important matter, and not the. 
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obvious reasons, and in Roman times and 


. Herefordshire, and the three iron pigs 
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cne to feel sanguine of. ultimate succass 
in taking photographs of moving insects 
in their natural colours, and on a scale 
several diameters above life-size. 

The field naturalist is nothing if not 
optimistic and, like the fly-catcher, ever 
hopeful that something good will turn up. 
For my part I feel that ee at ass 
beginning of things, and that the applica- 
tion of photography by artificial light to 
the study of natural history will in course 
of time show startling developments. .We 
hear of moving pictures being taken by 
night by the aid of ‘‘ potted sunlight,” 
and maybe in the not far distant future, 
perchance more immediate than we antici- 
pate, the nature photographer may be ab! 
to show moving pictures of minute forms 
of insect and other life in all its forms and 
phases and in natural colours. Flashlight 
is but a light of exceptional brilliance and 
actinic power, and some means may yet 
be found for a prolonged concentration of 
light of equal intensity to that of mag- 
nesium. A modification of the existing 
type of cinematograph camera should then 
the natural history student to 
illustrate the whole life-history of many 
creatures which at the present time are 
unrecorded 

Such a hope should be our ultimate aim, 
but we may yet have to traverse a road 
beset with difficulties, and strewn with 
disappointments, before we see the realisa- 
tion of our desires in this respect. At 
the same time, there is every reason to 
be sanguine and to feel that we are on 
the threshold of further developments of 
an interesting character. 

OSWALD J. WILEINSON. 
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MEDIÆVAL AND LATER IRON- 
WORK IN GREAT BRITAIN. 


Part III., which is the concluding 
volume of the ‘‘ Handbook on Ironwork,” 
by Mr. J. Starkie Gardner, is issued by 


the Victoria and Albert Museum. It may |P 
be obtained directly from the Victoria and’ 


Albert Museum. Price, 3s. 6d. net; in 


cloth 5s. net (by post, 3s. 11d. and 5s. 6d.).' 


It may also be obtained either through any 
bookseller or directly from H.M. 
Stationery Office at the following ad- 
dresses : Imperial House, Kingsway, Lon- 
don (W.C.2), and 28, Abingdon Street 
(S.W.1) ; 37, Peter Street, Manchester ; 1, 
St. Andrew’s Crescent, Cardiff ; 23, Forth 


Street, Edinburgh; or from Eason and 


Son, Ltd., 40 and 41, Lower Sackville 
Street, Dublin. It has been considered 
desirable in the interest, of readers to in- 
clude the whole range of English ironwork 
within this single volume. The early part 
of the book, therefore, goes over ground 
more fully covered in ‘‘ Ironwork, Part. 
I.,’’ and includes some of the illustrations 
in that volume. The material provided 
by Mr. Gardner has been prepared for and 
seen through the press by Mr. W. W. 
Watts and the officers of the Museum’s 
Department of Metal Work. | 
In early times the great centres of iron 
production were in the forest regions, for 


even earlier the export must have been 
large. From the Forest of Dean, which 
remained the chief ironfield under the 
Romans from the time of Gallienus to the 
close of the third century, 4.D., came the 
so-called ‘‘ Currency Bars,” a convenient 
form for merchantable iron adopted for 
transport, and ready for use, believed to 
date back to the second century R.C. 
Roman forges and ironworks have also 
been found at Weston-under-Panyard, in 


= 


-British and the Romans was 
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found in the Roman villa at Chadworth 
show the Romans were able to smelt it. 
At Worcester, om the Mendip and Bran. 
don Hills, on Exmoor, in_ Derbyshire, 
Weardale, Cleveland, near York, and in 
Northumberland, Cumberland, and Dur- 
ham, Roman-worked iron has also been 
found. The. ores of the Weald of Sussex 
were unknown to the Britons, and only 
kmown to the Romans when the latter 
became well established here. They were 
forgotten, and the Andredeswalde relapsed 
into the impenetrable forest implied by its 
name till 1276, when the Weald once again 
comes under notice through the grant by 
Henry II. to Lewes of a penny for every 
cart and a halfpenny for every horse loaded 
with iron passing through that. town. 
The Weald prospered, till, in 1436, there 
were about 140 hammers, until, wood be- 
ginning to fail, the erection of new furnaces 
began to be prohibited. At the time of 
the Commonwealth the blast-furnaces of 
the Weald had diminished to 27 and the 
forges to 42, and the last was extinguished 
in 1828, when the local smiths were paying 
£24 per ton for their iron. The destruc- 
tion of wood brought ivon-founding to an 
end in many other places, and many, 
doybtless, exclaimed with Fuller, ‘‘ Oh, i3 
this coal could be so charked to make.iron 
melt out of the stone as it maketh it in 
smith’s forges to be wrought.’’ Early in 
the seventeenth century several tried, but 
failed, but in 1619 Dudley succeeded, and 
secured a patent; and, under the Com- 
monwealth, another was granted, in which 
Oliver Cromwell himself was a partner. 
The celebrated Carron works in Scotland 
were not started till 1760, but their 24 Ib. 
carronades soon had a great reputatioh, 
and added largely to their trade, piving 
employment to several hundréd née. 
The demand for ironwork both by the 
principally 
m connection with war. Even when de- 
feated by Cæsar the foe, though a 
fugitive, was still accompanied by 4,000 
charioteers. . Of the chariots the Britons 
ossessed enormous numbers, which they 
handled with great dexterity. The wheels 
of these, three feet in diameter, were tired 
with iron, and for these and their javelins 
and knives a large regular supply of iron 
was essential. Large quantities of iron 
must also have been required for the great 
fleet of 220 vessels owned by the Veneti, 
partly manned by the Britons, which were 
attacked and destroyed by Cæsar before 
he could attempt his invasion. Under the 
Romans ‘tools and weapons were still the 
principal requisition—helmets, greaves, 
and corselets, and other accoutrements of 
the legionaries. During the two succeed- 
ing centuries, the history of which is em- 
bodied in the legends of King Arthur, the 
serviceable qualities of armour and 
weapons were sacrificed to mere display, 
and those who wore or used such fell suc- 
cessively an easy prey to the Frisian 
pirates, the Norsemen, and the Danes. But 
the fusion of Angles, Frisians, Saxons, 
Danes, and Norsemen into Englishmen 
made for rapid progress, especially as re- 
gards our ironwork. Anglo-Saxon missals 
represent buildings with iron vanes and 
finials, doors hinged and covered with 
scrolled iron designs far in advance of 
any contemporary work on the mainland, 
several of which are illustrated. Mean- 
while the wearing of mail had fallen into 
disuse, or become optional or confined to 
the nobility. But the Norman invasion 
brought over fresh hordes of mail-clad 
warriors, and mailed cavalry thenceforth 
took the place of infantry, till the quarrels 
of the sons of the Conqueror led to the 
taking of the field once more by English 
infantry, and the Nérman dismounted at 
the 'time of battle to fight on foot. Mean- 
while the shirt of mail with short sleeves 
gradually developed by successive addi- 
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tions into the complete sheathing of mail 
which covered the man-at-arms from head 
to foot. < a 
During the first decades following ths 
Norman conquest the first care of the 
invaders was to- build strongholds and. 
fortify the towns, and at this work the 
English smiths, reinforced by others fron $ 
the Continent, were busy, in addition to’ 
fashioning implements of war. The first $ 
extensive patron of English smiths -and: 
other craftsmen generally was Henry IIL 
The Royal Smith, Master Henry ot 
Lewes, made the grille for Henry’s tomb‘ 
in 1258-59. His pay was sixpence per day, 
but other smiths had only threepence or, 
fourpence. His name first appears on the 
Palace Rolls in 1253. He died ih 1%, 
leaving houses both’ in Lewes and Londo 
to. his daughters and wife. He was su- 
ceeded in his office of smith to Edward 
by Thomas de Leighton, who was employed 
in 1204 on the Eleanor grille in Wes- 
minster Abbey, the cost of which was £13, 
equal to about £118 of our present money. 
Until the fine tomb of Henry Y. wa 
erected English kings had been content 
with the altar tomb of effigy, not differing 
materially from those of nobles and pr 
lates, but the regal splendour ‘of the rs- 
ing-place of Henry V. was in its tum 
eclipsed by the gilded iron gates and pies 
for the monument of Edward IY. «t 
Windsor, which Pugin, Wyatt, Burgs 
and other experts ascribed to foreign wor- 
manship till documentary evidence proved | 
it to be by Master John Tresilian, “ chie 
smith- at London,” first heard of in M8.. 
His work at Windsor took him six yeas 
to finish, and he was paid at the tha. 
high rate of 16d. per day, perhaps ir. 
cluding assistance. ; | 
By this time the zenith of smiths’ work: 
in England seems to have been reached;, 
at any cate, smithing under the Tudon: 
ceased to be a fine art. Foreigners wert: 
preferred, and’ Henry VIII. alternately 
patronised and threatened the Germar 
Steelyard, in whose hands the iron trade 
was then concentrated, and from whom he 
extracted largs sums of money. The 
Flemings were the other most favoured in- 
truders. The chief smith for ma or 
supplying the builders’ ironmongery dur- 
ing the building of Hampton Court wa 
John of Guylders, and immense quant- 
ties of ironwork came from the Dute 
doubtless originally from Germany. With 
the accession. of Elizabeth, a new ers 
seemed to open, and our own merchant 
adventurers and explorers were encouraged 
and foreign mercenaries dismissed. Ow 
native iron industry, however, failed & 
share her favours, for she viewed with 
alarm the destruction of timber which th 
iron industry entailed, timber being the 
as essential for shipbuilding as iron B 
now. For a time she forbade the use £ 
timber at all, and the erection of ner: 
ironworks within twenty-two miles of Lor; 
don, and four miles of Hastings, Rye, 
Pevensey, or Winchelsea, under p 
ties of £10. Finally, however, she closed 
the German Steelyard for good and all 
The rail to her own tomb in the Abbey was 
produced in 1604 by Patrick, the black-: 
smith, to the order of James I., at a cast: 
of £95. ! 
James himself did little for the art 
and its real renaissance was due to Charles 
I., and in some degree to Charles’ IE. 
but the vear 1688 marks the change of 
dynasty and much else in England, for 
in that year the fashion of decorative 
smiths’ work commenced to thange æ 
directly as the British constitution 
Charles and James. had favoured. France 
and French influence, but Marot became 
the court architect of William IIL, and 
made the designs for the laying-out of the 
gardens at Hampton Oourt, which Wit : 
had decided from the first to. mele his 
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country residence. 
on the scene, and within a year of Wil- 
liam’s arrival had set up his forges at 
Hampton Court and was busy with his 
screens im the gardens. A whole chapter 
is devoted to Tijou and his work for the 
King and other clients during his thir- 
teen years’ sojourn here after the publica. 
tion of his book. Much of Tijou’s work 
was done on St. Paul’s Cathedral, then 
being built by Wren, and nearing com- 
pletion. His final work connected with 
the Cathedral was in 1711-12, for a railing 
round the statue of Queen Anne. That 
Tujou returned to Paris and died there 
_ poor and broken-hearted seems probable, 
_ since the original copper plates of his book 
were published there. He remains a some- 
_ what mysterious figure, coming from no- 
where, and disappearing to die obscurely 
-in Paris. Of the English smiths who were 
influenced by Tijou, and whose work is 
described in Chapter VIII., William 
Edney of Bristol, Robert Davies of Wrex- 
ham, and Robert Bakewell of Derby, 
adhered mostly to his style, making free 
_ use of sheet metal for embossing acanthus, 
_ draperies, and the like. The most impor. 
tant of English smiths contemporaneous 
with Tijou was Thomas Robinson, whose 
name first appears in the building accounts 
of St. Paul’s as the maker of the morning 
chapel. He seems also to have been en- 
_ trusted with some of the railing at Hamp- 
-ton Court by Wren, and in 1711 to have 
- completed the fine garden screen at New 
= College, Oxford, one hundred and thirty 
feet long. Other work of no less good 
, design and proportion ds attributed to 
him. and his firm existed for over a cen- 
_ tury. Other goed smiths of the time were 
Partridge, of London; Warren, at Cam- 
- bridge ; George Buncker, who did the gates 
_ to the Inner Court at Dulwich for Edward 
fe ©. : 


Of eighteenth century date, the many 
large groups of gates in Greater London 
are, on the whole, of better design than 
those. met with elsewhere in England; 

whether they were supplied by firms in 
= London or by local smiths is not certain. 
Most of the existing examples are to be 

_ found about Stratford, Stoke Newington, 
_ Hampstead, Highgate, Tooting, and Chis- 
wick. The craftsmanship is excellent, but 
the work late—1720 to 1730. A second 

— group of earlier and sturdier work fur- 
_ Mshès examples at Iver, West Drayton, 
Chiswick, Twickenham, Chelsea, Stoke 
Newington, Tottenham, and Enfield. Of 
gates actually made for their present 

_ positions, in London of the eighteenth 
century, but few exist. The most inte- 
resting are the Bridewell gates preserved 
in the offices in Bridge Street, Black- 
friars, and those at the foot of the stairs 
of the headquarters of the Honourable 
Artillery Company in Finsbury. The Inns 
of Court have preserved some, to be found 
in the Temple, and—with others more 
modern—in Lincoln’s Inn. The only iron 
Screen to a London hospital forecourt is 
at Guy’s, but the whole must have been 
considerably restored and altered. Of the 
ironwork left in the London churches, the 
Specially fine gate and the window grilles 
to St. Paul’s, Covent Garden, dating from 
1727, are fortunately intact. Most of the 
old London church porch gates are of plain 
spiked bars and dog-bars, with lock rails 
filled with circles, as that to Bow Church 
and the church of St. Anne and Agnes, 
in Gresham Street. A pair in the porch 
of Christ Church, Newgate Street, are 
unusually decorative, but the much finer 
gates and railing to St. Andrew, Holborn, 
were destroyed in the making of the Via- 
duct. The City Livery Halls and public 
uildings were generally secured by iron 
Bates and rails, but hardly any remain 
xcept those to the Bank of England, by 


Tijou then appeared 


interested. 


pretty 


ings by different architects. 
ture of the time was certainl 
much. Batty Langley publi 


publication. 


ledgment. About 1750 the 


Adam 
Robert 


it they woul 


out. 


and decoration held ‘the field while the 
brothers lived,-and, as in our own time, 
would-be competitors followed more or less 
closely, so that wrong attributions may be 
possible. r 
A- chapter on Cast Ironwork and an 
appendix dealing with the principal 
centres of iron manufacture complete the 
volume, which includes fifty-five good 
illustrations, and is well indexed. 
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LAST YEAR’S PATENTS, DESIGNS, 
AND TRADE MARES. 


As might be expected, the transac- 
tions under all the three heads fell to a 
low point during the war. Many in- 
ventors, doubtless, had military duties 
thrust. upon them then, and in any event 
manufacturers had not much need of their 
services. Business picked up, however, 
in 1919, and was better still in 1920 and 
1921, although the figures for last year 
showed a decline in designs, the falling 
off being chiefly in textile goods, lace, 
and wall-papers. The following table 
gives the figures for 1916, one of the worst 


George Sampson, erected in 1734. Except 
near Stationers’ Hall, no good old iron- 
work seems to exist in situ associated with 
the City Livery Companies. Many of the 
mace and sword holders in the City 
churches, and in those of other corporate 
towns, remain, some extremely simple, 
others more elaborate. Hat pegs, chande- 
liers, font-cranes, signs, and vanes furnish, 
other objects of interest, and many of 
them will be found noted and their loca- 
tion indicated for the benefit of those 


The tenth chapter, on eighteenth century 
architects and their use of ironwork, 
favours the conclusion that the architect, 
from Wren downwards, left the smith to 
himself, and his designs were selected 
uch as wallpapers are to-day, 
with the result that similar designs in 
ironwork recur not infrequently in build- 
The litera- 

not worth 
I ed a book, 
in 1736, of “curious designs of iron 
gates,” lifted bodily from a German 
l Perhaps the compilation 
paid, for in 1739 eight more pages of. 
designs “ of the most exquisite taste ’’ were 
reproduced from Tijou without acknow- 
“ Builders’ 
‘Magazine,’’ appeared, by T. Carter, archi- 
tect; it included some designs from’ iron- 
work, and was carried on for several years. 
About 1760 the upholsterers seem to have 
taken up ironwork, and others followed 
suit with neither better nor worse results. 
Later in the century, however, the brothers 
panien their way to the front. 
eld his appointment as architect 
to George III. until he entered Parlia- 
ment, and James was much patronised by 
the King, especially at Windsor, and by 
the nobility. Their taste was based almost 
entirely on the Classic and Italian, and. 
for their time their influence carried all 
before `it, and over all connected with 
their buildings, for if the client permitted 
ald not allow so much as a pic- 
ture or a piece of furniture to be placed 
without their approval and consent, or 
until complete schemes had been drawn 
Of the large number of original 
drawings by Robert Adam in the Soane 
Museum there are many for gates and 
«grilles, more noticeable for the beauty and 
dignity of the stonework, in which they 
are set, than for the ironwork, whiclt might 
be partly cast, for smiths’ work did not 
appeal to Adam except as a means to an 
end. Relatively few of these designs were 
carried out, but the Adams architecture 


for the last two years :— 


-1916 1920 1921 

Patents: Applications.. 18,602 .. 36,672 35,132 
Do. sealed........ ewe 14 14,191 17,697 
Designs: Applications.. 15,399 3,669 13,387 
Do. registered........ 14,766 3.071 12,313 
Marks: Applications 5,837 .. 14,064 1,959 
Do. registered........ 2,878 .. 7,122 7,518 


The women inventors numbered 297, as 
compared with 311 in 1920. 

Trade marks are rather dull things, 
because they are mastly personal to those 


their value. The Comptroller-General of 
Patents, Designs, and Trade Marks men- 
tions that by an arrangement sanctioned 
by the Treasury in 1920 the Cutlers’ Com- 
pany retain the whole of the fees received 
by them up to £800 in any financial year, . 
and half fees above that amount. 

1921 they received 103 applications— 
showing that cutlers have faith in tnade- 
marks—and in that 
retained £811 17s. 9d. 
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SCIENTIFIC SOCIETIES. 


“THE BRITISH ASTRONOMICAL 
| ASSOCIATION. 


At last week’s meeting of the British 
Astronomical Association a discussion on 


took place. | 

Dr. Shapley led off with a full account of 
his investigation of stars in clusters, from 
which he had reached the conclusion that 
the greatest diameter of the Milky Way 
cluster was of the order of 100,000 parsecs, 
or about 300,000 light years. It has re- 
cently been found that 15 new stars, down 
to about the tenth magnitude, appeared 
every year. So that in the thousand 
million years suggested as the age of the 
Earth there has been time for a great deal 
of evolution. Dr. Shapley considers that 
the origin of the whole system was prob- 
ably a huge globular cluster containing 
many smaller clusters, and that those near 


the main plane of the galaxy have spread. 


out into open clusters under the gravita- 
tional forces of the syatem, so that there 
are practically no globular clusters in the 
Milky Way itself. 

But since there are 43 to north of it and 
43 to south, he is forced to conclude 
that they do belong to the same system, 
and so also do all the stars and nebule 
in the sky, with the exception of the spiral 
nebule. He showed some very fine lan- 
tern slides of nebule and clusters. The 
most distant cluster is at .a distance of 
220,000 light years. Another main cluster. 
Messier 13, on which a great deal of work 
has been done, has its distance determined 
in several different ways, all agreeing in 
their results. 

Dr. Shapley’s opponent, Dr. Curtis, who 
thinks the galaxy is only one-tenth as 
large, rests his argument on the doubtful 
validity of one of these. 

Professor Eddington considered that Dr. 
Shapley had proved his case. 


MAGNITUDE STANDARDS OF Stars. 


Professor Seares mentioned that at the 
recent international conference at Rome 
agreement had been reached in revising 
the magnitude standards of the stars from 
the 2nd to the 16th magnitude, the agree- 
ment being such that the error of one of. 
the stars at a single observatory was less 
than one-fortieth of a magnitude. He 
found that in some parts of the sky only 
red stars could be seen, and gave reasons 
for assuming that this did not mean that. 
there wag absorbing.matter which stopped 
evertthing "but the red rays. In some 


of the war years, as compared with those . 


who want them registered, but they have- 


year to June 30 they ° 


the measurement of vast spaces of the sky 


Paden ome 
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cases, he felt sure that if there was ab- |. 


sorbing material it must be behind the 
star. In one region where the Milky Way 
' forks into two branches there is some doubt 
on the point. | l 

Dr. St. John spoke on enhanced lines 
in the spectrum. This originally meant 
that Lockyer found certain lines brighter 
in the ‘“Spark’’ spectrum than in the 

Arc,” and it was originally attributed 
' to increased temperature only. Afterwards 
it was found that diminished pressure had 
a similar. effect in brightening the lines, 
and so had an addition of hydrogen. All 
these are now concluded in the statement 
that where atoms are ionised by the with- 
drawal of one electron the lines are en- 
haficed. He showed that enhanced lines 
of Titanium Strontium, Scandium and 
magnesium are strengthened over solar 
facule, and weakened over sun-spots, and 
gave details in particular of two mag- 
*nesium lines of wave-length 4,481 whose 
behaviour he traced through stars of 
different surface temperature. In this 
way, he said, astronomers are making use 
of the sun and stars to provide laboratory 
temperatures far higher than ‘they can 
attain artificially. 

Dr. Aitken, in conclusion, spoke of the 
great benefit to double-star astronomy of 
the new interprometer method of measure- 
ment, which had enabled Dr. Merrill to 
rediscover one of Aitken’s double stars, 
which had become too close to be mea- 
sured by the micrometer. He expected to 
be able to correct any systematic personal 
errors of measurement, as he could with 
the micrometer work down nearly to. one- 
tenth of a second of arc; while the inter- 


prometer could not only go below this 


limit, but could also be used up to two- 
tenths of a second, thus checking the 
visual observations and oxtending them to 
much closer objects. 


SOUTH-EASTERN UNION. 


__ The twenty-seventh annual congress of 
the South-Eastern Union will be held at 
Svothampton, on June 14-17, 1922, inclu- 
‘sive. Headquarters of the Congress. will 
be at the Avenue Hall, the Avenue. The 
chairman of the Southampton Committee 


is the Mayor of Southampton, Councillor 


F. Bath, and the hon. secretary is Mr. 
A. W. Oke, F.S.A. Headquarters will be 
open at 12 noon on Wednesday, June 14, 
when members will assemble, and tickets 
for the various excursions will be issued. 
The new president will be elected at the 
evening meeting of the first day, when 
Col. Sir C. F. Close. K.B.E., C.B.. F.R.S., 
will be invited to fill the presidential chair 
for the coming year. The subject of the 
president’s address will be ‘“‘ Small Rivers 
as Sources of Power: with Special Refer- 
ence to the River Itchen.’? The address 
will be illustrated with lantern slides. 


_ FIBROFERRITE.—A newly-discovered metal- 
hferous substance possessing unusually strong 
solvent properties is being prepared for com- 
mercial use at Central Greta, New South 
Wales (about 125 miles from Sydney), writes 
the United States Consul at Sydney, and 
gives promise of the development of extensive 
new industries. This mineral, known as fibro- 
fermite, is composed, so it is stated. of fer- 
tous sulphate, 50 per cent. ; oil of vitriol, 15 
per cent.; ferric sulphite, 10 per cent.; and 
several alums and sulphur compounds. It 
is a very potent combination when used as 
a solvent for various organic substances, and 
the constituents of the mineral are already 
being employed in the manufacture of red 
oxide of iron, disinfectants, dyestuffs, and 
copperas. Four patents have been obtained 
for the use of the mineral, creat quantities 
of which are deposited in the Greta district. 


London, last week, when the Royal medals 
and other awards for the current year were 
presented, und the Earl of Ronaldshay was 


| Wing Commander R. H. Verney, O.B.E., 


secured. The advance which has bem 
made in the quality of materials as a result 
of the increasing demands of the engineer 
is not always easy to appreciate even by 
those most closely connected with the in- 
dustry. Well-defined specifications and 
the provision of a greater variety of tests 
have certainly assisted in these improve- 
ments. Brass both in itd cast and worked 
forms has shared in full measure in this 
progress, but the demand is ever for 
further improvements. The prime object 
of the present work is to study the condi- 
tions necessary for securing both surface 
and internal soundness of strip brass | 
ingots such as are required for cold-rolled | 
sheet metal. The investigation will throw | 
much light on, other types of casting in 
non-ferrous alloys, and should interest a 
wide circle of manufacturers in the metal. 
and engineering trades. Dr. Harold. 
Moore, O.B.E., and Mr. B. Gender, 
B.Met., who have already been engaged 
successfully on similar work, will have 
charge of the research, which will be con- 
ducted partly in the works of members‘of 
the Association and partly in the Wool- 
wich laboratories. i : 


Among the papers to be read at the 
Paris and Liege summer meeting of the 
Institution of Mechanical Engineers this 
month is one by Professor F. C. Lea, a 
Birmingham University, on ‘The Effect 
of Temperature on some of the Properties 
‘of Metals.” The proceedings will open 
next Wednesday in Paris, and on the fol- 
lowing Saturday the members will proceed 
to Liege, where they will attend the official 
opening of the International Scientific Ex- 
hibition by King Albert and the Congress 
organised by the Liege Association to 
celebrate the seventy-fifth anniversary of , 
its foundation. 


Mr. R. L. Robinson, O.B.E., wrifing 
on ‘‘ Forestry in the Empire,” in the new 
quarterly journal of the Empire Forestry 
Association, “Empire Forestry,’’ takes 
rather a gloomy view of the position and 
outlook. His article summarises the situs- 
tion in every part of overseas Britain; 
and contrasting German methods and our 
own, he argues that it would pay. us to 
devote greater attention to our timber re- 
sources throughout the Empire. 
figures are very startling ; and the need for 
research and experiment with a view t’ 
better cultivation and wiser exploitation 
is evident. Other articles deal with 
forestry matters in India, Canada, and 
Australia; and, in addition to much tech- 
nical information, we are told interesting 
facts about the Douglas Fir Flagstaff at 
Kew, Tree Worship, and so on. There 
are also handy lists of forestry publics- 
tions and trade returns. Altogether, the 
new quarterly promises to appeal to a wide 
circle, and to fill a most important place | 
among the forestry and kindred journals | 
of the Empire. ‘‘Empire Forestry” is 
published by Messrs. Macmillan and Co. 
Copies of the first number of the journal, 
price 4s., can be obtained from the En- 


SCIENTIFIC NEWS. 


The Royal Geographical Society held its 
anniversary meeting in the Æolian Hall, 


formally elected to succeed Sir Francis 


Younghusband as president. Colonel 
Howard-Bury was present to receive the 
Founder’s Medal, which has been bestowed 
on him for his services: as leader of the 
Mount Everest reconnaissance expedition 
last year, but all the recipients of the 
other awards were abroad. The Patron’s 
Medal, which has been awarded to Mr. 
E. de K. Leffingwell for his surveys and 
investigations on the coast of Northern 
Alaska, was accepted on his behalf by Mr. 
Oliver B. Harriman, First Secretary to the 
American Embassy, and the Murchison 
Grant was accepted by Mr. P. C. Larkin, 
High Commissioner for Canada, on behalf 
of Mr. Charles Camŝell, of the Canadian 
Survey. The Victoria Medal had been 
granted to Mr. J. F. Baddelay for his work 
on the Historical Geography of Central 
Asia; the Back Grant to Khan Bahadur 
Sher Jang for his surveys on the Indian 
frontier and in adjacent countries; the 
Cuthbert Peek Grant to Mr. F. H. Mel- 
land for his explorations in Northern Rho- 
desia, where he has served for many years 
with distinction as a Government official ; 
and the Gill Memorial to Mr. A. R. R. 
Boyce for his triangulations in the Sudan. 


The awards in the 1921 competition for 
the R. M. Groves Memorial Essay on “A 
Forecast of Aerial Development,’’ open to 
all members of the Royal Air Force, are as 
follows :—First Prize (£30 and books): 
Wing Commander C. H. K. Edmonds, 
D.S.0., Royal Air Force Staff College, An- 
dover. Second Prize (£20 and books): 


Royal Air Force Cadet College, Cranwell. 
Third’ Prize (£10 and books): Flight 
Lieutenant W. P. Groves, British Delega- 
tion, Air Section, Paris. A special prize 
of £10 for the best imaginative résumé 
on “‘ Aviation in the Next World War ”’ 
has been awarded to Flight Lieutenant 
W. P. Groves. The Memorial Essay was 
established by the family of the late Air 
Commodore R. M, Groves, C.B., D.S.O., 
who died in Egypt in 1920 as the result of 
an aeroplane accident. 


Examined last week before the Com- 
mittee appointed by the Board of Trade 
under the Safeguarding of Industries Act, 
Professor J. W. Bone said -he represented 
the people engaged in scientific research, 
and in particular the Imperial College of 
Science, South Kensington. He com- 
plained that scientific workers were im- 
peded and retarded by the duty on foreign 
instruments. Their work demanded the 
very finest apparatus that could be pro- 
cured, and in many cases such could only 
be purchased from abroad. If the applica- 


tion to the Committee to impose an addi- aa I 
tional 334 per cent. duty was successful | PYS Forestry Association offices, Imperial 


the additional expense would hinder Institute, South Kensington, S.W.7. 


science. The consensus of opinion was de-| William Carruthers, Ph.D., F.R.S, 
cidedly that microscopic lenses made|F.L.S., F.G.8., who died last Friday at 
abroad were slightly better than those] Norwood, was a botanist and a student 
made at home. of Puritan history and literature. Bom 

The British Non-Ferrous Metals Re-|2t Moffat, Dumfriesshite, on May 2, 
search Association, 71, Temple Row, Bir-| 1830, he was educated for the Presby- 
mingham, has carried out an extensive | terian ministry, but his taste for science 
research on the influence of gases on high. | was so developed under P rofessor John 
grade brass. A further investigation is | Fleming that he made that his life work. 
now being started by the Association at} In 1859 he became assistant in the De 
‘he Research Department, Woolwich, ir|Ppartment of Botany in the British 
which the support of the Engineering Co- | Museum. In 1871 he became head of the 
ordinating Board of the Department of | department, and the same year he wes 
Scientific and Industrial Research has been | elected “a Fellow| of the Royal Society. 


In that year also he became consulting 
botanist to the Royal Agricultural Society 
.of England, which work he continued till 
1910. He was president of the Geologists’ 
Association, of the Linnean Society during 
its centenary, of the Royal Microscopical 
‘Society, and of the Biological Section of 
-the British Association. He was a botanist 
almost equally eminent in the systematic 
paleontological and economic branches of 
‘this science. He fought a successful battle 
before the Royal Commission for the con- 
-tinuance of this department at Kew. 
“When the Science Department of the 
- British Museum went to South Kensing- 
„ton he was proud of forming the finest 
botanical library in the world. At the 


;time of his ‘retirement in 1895 his know-. 


-ledge of the literature of botany was 
. probably unsurpassed. His British Asso- 
ciation address was on the persistence of 
specific characters in plants. 


'. The Lancashire and Western Sea 
‘Fisheries Committee placed their steamer, 
-the ‘‘ James Fletcher,” at the disposal of 
‘the Zoological Department of the Uni- 
‘versity College, Bangor, on Saturday week, 
and the students were able to enjoy some 
profitable hours in the study of marine 
zoology. Conway and Redwhaft Bays 
were explored, and among the captures 
‘was a crab affected by the remarkable 
-parasite known as Sacculina—a parasite 
which, in the adult state, is fixed to the 
tailflap of the crab; it is little more than 
an egg-bag, which sends roots throughout 
-the whole system of its host, and so affects 
vit that the crab ceases to grow and moult 
“for several years. If the crab happens to 
“be a male it gradually changes into a 
‘female. : 

- A somewhat insignificant-looking old 
house in a remote Kentish village now 
being offered for sale might well be 
bought by some’ millionaire and preserved 
as a national possession. In 1842 Darwin 
‘removed there from Gower Street. In 


' those days the only means of approach to] 


‘the village was a twenty-mile coach drive, 
cand it was, to. some extent, this inaccessi- 
‘bility which appealed to the great 
scientist. The house stands on a chalk 
“plateau 400 ft. above sea level, and com- 
zmands wide .views across the Kentish 
:wolds. When Darwin took it, it was a 
square brick building of three storeys, 
covered with dilapidated whitewash, with 
; overhanging tiles. He faced it with 
„stucco, built out a drawing-room and 
ystudy, and here, in the extensive garden, 
“he conducted those epoch-making experi- 
-ments regarding earth worms which ex- 
tended over thirty years. For the last few 
‚years Down House has been used as a 
school, 

* Applicants for the post of guardian of 
ithe Santis Observatory do not appear to 
shave been deterred either by its lonely 
‘situation on the mountain top, or by the 
‘tragedy which took place there in Feb- 
‘tuary, when the guardian and his wife 
‘were murdered. No fewer than 400 appli- 
ications were received, and the choice has 
‘fallen on M. Steyer, a former inspector 
fof forests, who is used to life in high 
altitudes. ° 

“Wireless Valve Receiver Set: How to 
Make It,” by E. K. Spiegelhalter (London, 
'E. and F. N. Spon, Ltd., 57, Haymarket, 
S.W., 3s. 6d. net), is a practical and well- 
‘illustrated guide, by means of which any 
amateur may speedily rig up a simple 
“valve receiving set. Full instructions are 
“given for’ getting the necessary licence, a 


-detailed list of the prices of apparatus, and | 


‘the tools wherewith to put together and 
instal the-set. The two forms of aerials 
‘allowed by the Post Office are contrasted, 
‘and their respective advantages pointed 


noticed, though the changes do not appear to 


seven annual changes that followed, i.e., from 
1888 to 1895, was - 6°l’. 


out, and if the instructions given are 
followed, and the good advice is taken 
to join one of the many Wireless Clubs 
now in existence, any difficulties the 
amateur may meet with will be promptly 
and fraternally solved by the members 
thereof. 

‘* Wireless at Home,” by Captain H. de 
A. Donisthorpe, R.E. (London, Percival 
Marshall, 66, Farringdon Street, 
E.C.4, 6d.) is a useful popular guide to 
receiving wireless news, etc. 

‘* Clocks and Watches,” by G. L. Over- 
ton (London, Sir Isaac Pitman and Sons, 
Lid., 3s. net), is a well-compiled little 
history of the various measuring means of 
time, and their most up-to-date develop- 
ments. There are 28 illustrations, includ- 
ing the frontispiece, which shows the 
mechanism of the clock at the Law Courts 


in the Strand, made by Messrs. Gillett and | 


Johuston, of Croydon. 

A supplement to Fenton’s ‘‘ Qualitative 
Analysis,“ Concise and Explanatory ”’ 
(Cambridge University Press, 3s. 6d.) is 
the result of suggestions by teachers who 
use these notes a brief introduction 
to the reactions of the rarer ele 
ments would be a useful addition 
for more advanced students. In it Dr. 
Fenton has given a concise list of those 
reactions, selecting those which can be 
identified by chemical tests alone. In 
addition, he has included an account of 
the reactions and properties of a consider- 
able number of organic and inorganic com- 
pounds which have not been already de- 
scribed in the earlier part of his book. A 
short list is also giveri of the solubilities 
of the principal reagents commonly em- 
ployed in chemical Jaboratories. 
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LETTERS TO THE EDITOR 


——2—4— 
DEVIATION OF THE MAGNETIC COM- 
PASS — STARS VISIBLE IN THE 
COMING ECLIPSE — COMET SKJEL- 
LERUP. ) 
[239.}—Deviation of the Magnetic Compass. 
—As answer to the question in ‘‘ Glatton’s”’ 
letter (234, p. 231) the following paragraph is 
extracted from the Astronomer-Royal’s report 
for 1917 and some subsequent years :—‘ It 
may be noticed that the annual diminution of 
declination increased considerably about 1910, 
its average value from 1900 to 1910 being 4°9’. 
The horizontal force, which had been increas- 
ing since measurements at Greenwich were 
begun in 1846, reached a maximum about 
1910, and is now diminishing. The dip, 


were begun in 1843, appears also to have 
recently reached a turning-point ’’ (1914). This 
ig quoted to show that the fact that there are 
sudden changes of rate in the progress of the 
mean annual declination has not passed un- 


have occurred regularly every four or five 
years, as suggested. Between 1872 and 1888 
the mean of the changes from year to year 
was about — 7’, but the records I have at 
hand at the moment are not very trust- 
worthy for these early years. Themeanof the 


There was then 
some uncertainty in the Greenwich record, 
‘because of the erection of buildings containing 
iron in the grounds adjoining the Magnet 
House and subsequently the removal to the 
newly built Magnetic Pavilion in Greenwich 
Park; but beginning again in 1898 the mean 


which has been diminishing since measurements | 


The gibbous diso 
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individual values ranging about half a minute 
on either side of this. it may be convenient 
to recapitulate these in tabular form. 
—7.2 |, 1905-1910 ... <.. 
—6.1 | 1910-1920. 
—4,2 


1872-1888 ....... 
1888-1895 


I have not Ganot’s ” Physics’’ at hand to 
refer to, but in his book on Magnetism pub- 
lished in 1870 Sir George Airy writes : “In 
1819 the westerly declination at Greenwich 
was about 24° 23’, which was probably its 
maximum; in the last thirty years it has 
diminished from 234° to 20°. It is believed 
that the magnetic poles are rotating round 
the geographical pole from East to West.” 
This is quoted as written, but I am not 
sure that the belief mentioned in the last 
aragraph is general, It does not seem to 
be written to prove anything, and I doubt 
whether there is a known explanation of 
these abrupt changes. 

The Coming Eclipse (271, p. 223),—The 
stars near the Sun at the time of totality of 
the Solar Eclipse on September 21 next (civil 
date) were given by the Astronomer-Royal in, 
the Monthly Notices for 1920 May. The list 
contained 20 stars, some of them about 2° 


‘from the Sun’s centre; but as this querist 


asks only for stars within 1° from the limb 
the following are selected, the distance given 
being that from the Sun’s centre. The 
faintest of these stars have been photo- 
graphed with 7-in. aperture with exposure 
of 30 sec. 


Dist. 
B.D. Zone from 
and No. centre. R.A. . Deo. 
g Mag. ' c G 2% we 
+ 1 2617....8.7 75..11 46 99.38..1 2 35.3N. 
+ 1 2618....9.2 70..11 45 46.94..1 4 20.8N. 
+ 1 2621,...9.0 88..11 48 16.71..0 40 50.9 N. 
+ 1 2628....8.9 91..11 49 36.13..1 30 35.3 N. 
+ 0 2858....8.4 70..11 5l 1.35..0 7 16.0 S. 
+ 2 9498....8.6 44, 11 61 4.96. ol 46 8.4 N. 
+ 1 2628....8.0 38..11 51 24.54..1 81 52.3N. 
-+ 1 2629....9.0 33..11 52 4.11..1 24 44.7N. 
+ 1 2631....9.1 39..11 53 8.24..1 3 82.3N. 
+ 1 2688....7.7 59..11 54 13.48..1 18 17.6 N. 
+ 1 2636....6.2 69..11 55 4.11..0 57 50.2 N. 


Comet Skjellerup. 1922b.—Following are 
the elements of the orbit of this comet as 
computed by Mr. G. Merton and by Dr. 
Crommelin, which it will be seen are essen- 
tially in agreement. The Ephemeris 1s by 
Dr. Crommelin. 


» 


Merton. Crommelin. 
T ...... 1922, Mag. 18.820 .. Mag. 19.22. 
EE 0° 35' ws 1° 15’ 55” 
O vesaws 207 23 .. 207 56 17 
E wea 21 61 l ea 21 19 4 
Log. q.. 9.9454 e.. 9.9457 
Dec. 
June h.m.s. o ; log.r log. A 
6 10 18 28 40 58N. 9.975 9,568 
10 11 4 58 44 39 
14 11 57 18 47 6 0.001 9.560 
18 12 61 8 48 2 
22 13 41 43 47 18 0.032 9.588 
26 14 26 20 45 21 
30 15 2 56 42 45 0.065 9.642 
As mentioned in the number of last week 
(p. 228), the comet will be nearest the Earth _ 


on June 12 when log. 7 will be 9.994 and 
log. A 9.569, or its distance something less 
than 34 million miles. It is computed that 
its magnitude may then be 8, but cometary 
magnitudes are somewhat uncertain. 

H. P. Hollis. 


VENUS, JUPITER, SATURN. 

(240.}—On. May 27, at 6 h. 15 m. G.M.T., 
Venus was picked up with the 5-in. reflector. 
bore a magnification of 200, 
but except for some elusive shading nothing 
could be seen on the surface. 

Later in the evening, between 9 h. 50 m. 
and 10 h. 15 m. G.M.T., Jupiter and 
Saturn were observed under ideal atmo- 
spheric conditions. 2 

A fair amount of detail was seen on 
Jupiter, particularly in the N. equatorial 
belt, which exhibited several dark spots, a 


change was - 9-2’ as a mean value, thet very, prominent) one being situated on the 
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South edge of the belt, and was on the 
central meridian at the commencement ‘of 
observation. 


Saturn presented a spectacle of exquisite 
beauty. The shadow of the ring, now quite 
broad, was of a coppery brown tint; the 
equatorial zone and the rings a pale yellow ; 
the northern portion of the globe was 
golden ‘brown, while the southern portion 
presented a delightful contrast in a purple 
blue, deepening towards the Pole. 

There were two faint belts South of the 
shadow, and a faint line suspected where the 
inner (crape) ring crosses the planet. The 
Oassini division was seen quite sharply at its 
extremities, and the shadow of the globe on 
the ring was easily seen. 

The colours above referred to were very 
striking, and I should like the opinion of 
others who have been observing the planet 
this apposition. The following - evening, 
under less favourable conditions, I could not 
see the blue tint with any certainty, but the 
. other colours were detected. I have a note 
of the bluish appearance of the South polar 
region in 1911, seen with a 3-in. refractor. 
So far I have not been able to see much 
colour on Jupiter, and on the occasion of the 
27th the belts appeared to me a sepia tint. 

We are not. favoured with many such 
nights in this locality, and as a test object I 
tried the mirror on the double start Zeta 
Boötis, which has a separation of 0.8 
seconds of arc. With x200 it appeared as 
two minute discs in contact. This I think 
“may tbe ttaken as evidence of the good 
„quality of the mirror and of the steadiness 
of the air. E. Denton Sherlock. 

Manchester, June. 2. 


THE SUN—MERCURY—WEATHER. 

[241.}—The Sun (as seen in a 2-inch Bur- 
nerd achromatic) has not been much dis- 
turbed during y. A small grup, first 
seen April 26, developed considerably later, 
and might possibly have been caught iby a 
sharper eye than mine without optical aid. 
Its following portion disappeared before the 
group reached the limb, May 8. From that 
date till the 24th the surface seemed per- 
fectly quiescent except for some facule on 
the Zlst. On the 24th a small spot had come 
round: ? the first mentioned. Spot- 
lets appeared in front of it, increasing in 
size by the 30th. Silst, overcast. June ist, 
every trace had disappeared, though the solar 
surfaco was beautifully defined, and showed 
some faculic distunbance along the preceding 
imb. 

Somebow or other, I did not find Mercury 
so easy as some of your correspondents. 
Though I have a fine horizon to the north- 
west, I never saw him with the naked eye 
at all, and only once (May 21) with 6-m. 
reflector—about sunset. Some years back I 
found him an almost glaring naked-eye 
object. 

(Major Green. ‘of Neath-—an experienced 
meteorological observer—informs me that on 
May 31 at 4 p.m. the mercury in his maxi- 
mum thermometer registered 78 degrees, 
at 5 p.m. 86, falling to 76 an hour later. 

Mr. Robertson’s prediction that the fine 
weather would run into June has up to date 
(2nd) been verified. 

Llanishen, Glamorgan. 


MERCURY. 

(242.}—Some excellent naked-eve views of 
Mercury were obtained at Rivington Pike, 
near Bolton (1,190 ft.), on May 11, 12, 13, 
and 15, for about twenty minutes each even- 
ing. 

As a tiny golden point of light the planet 
contrasted greatly with the silver lustre of 
Venus close at hand. 

On the 12th it was easily seen through the 
house windows. 

Further observations at this elongation had 
to be made from Oldham, where, despite our 
noted ‘‘ atmosphere,” the planet was seen by 
ordinary vision above a pincushion of 
chimneys for a few minutes on the 17th, 21st, 
and 25th. 

On* the 26th, against an exceptionally clear 
horizon, it remained visible to the eye for 
twenty minutes. 


Ti 


Arthur Mee. 


a| letter to me, writes: “I am sorr 


‘has promised 'to build me up a portable 3-in. 
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On.this date Steward’s 3” refractor with 
powers of 120 and 170 clearly defined the 
phase for a few minutes at 9.55 p.m. 


Uidham. W. Shilson. 
l TELESCOPICAL. | 
(245.]—A well-known maker, in a recent 


to say 
the telescope business is terribly slack just 
now.’ Possibly’ this is in some measure due 
to the modern inconceivebly ridiculous fad 
of falsifying our clocks. Jf I had liturgical 
influence I would suggest that the following 
petition be added to the Litany: ‘‘ From the 
miseries and  mischief-makings fad- 
mongers may we be delivered.” 
surveillance calls me from my observing 
ground at ten by the clock, just as I am 
beginning to see things. I always obey the 
command in an elevated frame of mind in- 
duced by quiet contemplation of the 
heavenly ‘bodies. Those whose minds are only 
bent on sport, and know not one star or one 
flower from another, are not aware of the 
uplifting pleasure they miss. I feel I have 
arrived at my last optical flutter. 3 x 100 


4 
being my age formula, my eyes are jaded, 
and deep eye-piecing .on the microscope 
‘baffles them. In. definition my little Cooke 
is superb, especially with a 12 mm. eye- 
piece, ‘but its ‘nght grasp does not supply 
my eyes now sufficiently, and deep eye- 
piecing on it robs me of more light than I 
can spare. Our good friend, Mr. Burnerd, 


just suited to my needs at a price within 
my modest means. So I hope with that and 
a Zenith prism I may fbe favoured with a 
few more years’ star-gazing in efficient oom- 
fort. l B. G. 


DEAD SPOTS IN WIRELESS. 


(244.\—Those meditating the erection of 
wireless aerials may have been somewhat 
perturbed by the knowledge, recently pub- 
lished, that in certain parts of the world 
even the most sensitive receiver refuses to 
pick up messages from certain directions. 
The majority of these persons have no cause 
for anxiety, as these places are very few, 
and probably not one person in a thousand 
will be living in such a locality. 

These localities are called ‘‘ Dead Spots.” 
It is not intended here to suggest any way 
of getting over this phenomenon, which, in- 
deed, would be impossible, as no definite 
reason for its occurrence has yet been found, 
but rather to point out probable reasons for 
these most undesirable effects of Nature. 

Consider a miniature compass needle 
placed in the field of influence of a magnet. 
It will be attracted by the south pole of the 
magnet. If, then, we place the compass at 
the north pole, and use it as an explorer, we 
may trace out innumerable lines of force due 
to the magnet. -It will be found that all 
these lines radiating from either pole tend 
to turn to the other one. There will thus 
be an area left at each end of the magnet in 
which no lines of force can be found. If the 
explorer be placed in the middle of this area 
it will be found to be attracted in no par- 
ticular direction, but will remain in what- 
ever position it is placed. Such a point is 
called a ‘‘null point.” At this point the 
magnetic influence of the earth exactly 
counteracts that of the magnet, and conse- 
quently the effective force is zero. It should 
be noted that when the magnet is placed 
with its north pole to the north, and south 
to the south, the null points bear north and 
south of the north and south poles respec- 
tively, and when the magnet is placed along 
the east and west line with north pole to the 
east the result is the same. 

A similar explanation may be applicable 
to the so-called ‘‘dead spots.” Machinery 
generates a small quantity of electricity by 
friction. This would escape and set up pulsa- 
tions in the ether. If there were a large 
quantity of machinery in the neighbourhood 
of the receiving set these pulsations would 
either counteract those of the transmitting 
station or cause continual jammings. An in- 


crease in the height of the aerial would-tend_|- 


to overcome this difficulty. 


41 this. 


not carry an aerial hundreds of feet high 


JUNE 9, 1922. 


It may not be generally known: that dy 
trical influences may be cut off in the sm 
way as heat waves may be cut off by; 
screen. A practical experiment will illutny 
Take a hollow cylinder of soft in 
and place in it a miniature co » ad 
move it round. The compass will be foni 
to behave in a precisely similar way to ty 
explorer at the null point. No Giffen 
will be observed, however many highly dw 
trified bodies be brought near the ontside o 
the cylinder. This shows that the cylin 
completely cuts off afl external : electric ai 
magnetic influences. : 

If, therefore, a receiver be set up ins 
valley in the midst of iron fields in fhe bik, 
the iron will act as a screen and cut of th 
waves from surrounding transmitters. Im 
ordinary mountains will greatly damp th 
strength of the waves. Again, a lofty am. 
will tend to overcome these difficulties. — 

Wireless waves are sent out in sphem 
round the transmitting station. Some ot ths 
go directly upwards for several thous 
yards, and then come into contact wit + 
layer of the atmosphere that is thought w 
act like a kind of mirror and reflect tha 
down again. This layer completely surroub, 
the earth, and has a common centre with it 
This, combined with iron fields, may accom 
for the fact that in certain places, like th 
well-known spot in the Red Sea, ships ar 
not pick up messages from certain direction, 

Consider a transmitting station and an ime 
field at some distance from it. Now, ware 
transmitted from the station will be reflected 
downwards, and will be attracted by. thie 
iron field, which will effectively earth w 
discharge them. Some of the waves beyon 
the edge of the field remote from the statia 
will be attracted towards the field, but.s 
the influence of the field weakens they wil 
fall normally again at some distance 
the field. There will thus ‘be an area betwen 
the edge of the field and the place whee 
they begin to fall normally where the wars. 
will not reach a ship. Slight distortion o 
the waves may occur before the nearer edp 
is reached, but owing to the oncoming wavs 
this- would be practically negligible. In tb. 
field itself, the waves would probably strike 
the receiver with extra energy. The accuray 
of this theory could easily be tested b 
ascending to a height of several thonsa 
feet above the area between the field and t 
place where the rays begin to fall normaly, 
and observing if the receiver works satishe 
torily at that altitude. . 

Should the above theories prove correct, 1 
appears that the remedy is to have a lolty 
aerial. This would be practicable in al 
cases except in that of a ship which coal 


This latter case seems, at present at any rate, 
to be. . J. Warren Barnsles 
Queen's College, Taunton. 


RESTORATION OF YOUTH TO HUMAN 
BEINGS. 


{245.J—Very great public interest is n% 
centred on the recent experiments by R. 
Serge Voronzoff, in (Paris, on two 
persons in whom he has grafted the glan 
which restore youthful energy. | 

These glands, “however, like the rest of © 
body. are chemical compounds, and of ew 
greater interest; are -the successful exper 
ments of Professor Childs, of the Chap 
University, in restoring youth to ceran 
organisms by the use of chemical element: 
in solution. 

In our laboratory bere in Dover we hate 
been carefuliy trying to make these solutos 
assimilable by human beings, and have 2 
ceeded by making the solutions “rede 
active.” ` anal 

Experiments’ on a patient, Mr, He 
Cooke. J.P., a retired banker, neariy eights 
years old, have met with success. He n% 
has the health, energy, and appearance of s 
man of half his age. The uric acid ailment. 
rheumatism, arthritis, are eliminated, ond > 
prolonged existence in a healthy. and actif 
state made available for mankind. 

Barton Scammell, M.S.C.L, 
President, The Radium Ies 
Society, Dover. 


z diameter of a penny). 
: slowly and continuously rotated on a spindle 
: by means of 
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REPLIES TO QUERIES. 


(217.}--PENNY-IN-THE-SLOT MODELS. 
—There is perhaps a better way of working 
these machines than the way I described in 
last. week’s issue of. the “E.M.” Fig. 1 
shows a Circular piece of wood, the thickness 
of which is -l4 in. (a trifle more than the 
This wooden disc is 


ork. Running completely 


. round the rim of the disc are two metal bands 


. the screws which attach the plates to the 


or hoops (shown shaded). Two circular metal 
plates, PP (see Fig 2.), of a diameter an inch 
o: two larger than-that of the disc, are 


: screwed on either side of the disc, giving it 
’ the 


arance of a spool. The plates must 
each of them touch the metal band on its own 
aide, but there must be no connection between 


the metal of the opposite sides. sore at 
iso 


` are long, care must be taken to see that screws 


a 


- of the spindle. 


' from op f ) 
- contact: by means of the spindle on which the 


site sides do not meet. To prevent 
rotates, a circular holé can be cut in the 
centre of each plate, larger than the Jiameter 
e lamp and battery are not 


. shown, as there is no need. They are joined by 
. a wire, and then a wire is taken from the free 


“al 


. terminal of the lamp and another from the 
' other pole of-the battery, and their ends or 


- terminals are fixed so that they are in contact 


` each with one of the metal plates, PP 


As 


- the plates rotate with the disc, the connection 


: is best made with two métal rollers. 
_ explains the operation of the machine. 


= go as to show the rim of 


Fig. 3 
lere 
thé disc is shown from a different viewpoint, 
and the two outside metal lates are left out 


ə disc. On drop- 


ping a penny into the slot it falls on to the 
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tim of the rotating disc at the point A, and 
coming in contact with the two separated 
metal banis, closes the electrical circuit and 
lights the lamp. The coin is then carried 
slowly round on the disc’s rim, until it reaches 
the point B, when it slides off into the 
receptacle R, breaking the lamp circuit and 
extinguishing the lamp. The speed of rota- 
tion of the diso must be so regulated that 
coins, when dropped on to the disc at the 
point A, take three minutes to travel to the 
point B. The two circular metal plates on 
either side of the disc; which have been 


omitted in Fig. 3, are to ensure that coins 


Pipes be replaced when this 


remain on the rim of the disc during their 
travel from A to B. The clockwork must, of 
course, be wound periodically, but this 1s not 
much extra trouble if done at the same timè 
as the coin receptacle is emptied. This 
machine, if properly made. is quite reliable. 
By the way, seo that the two metal bands 
on the rim of the disc are far enough apart 
to prevent a halfpenny pace. the gap 
between them. rojectionist. 


114, Kennington Park Rd., London, S.E.11. 
(254.}—PRESERVING RHUBARB.—Care 
should be taken when preparing rhubarb for 
use as food to steep it im cold water for at least 
twelve hours before cooking. The water should 

thrown out. It is poisonous. For further 
safeyy’s sake it is as well to remove about 
I in. of stem with the leaf. P: 


(273.—-FURRED BOILER-PIPE.—As a 
general thing, where hard water is used 
the boiler and first 5 ft. or 6 ft. of both 
pipes get badly scaled, the pipes aften being so 
reduced in bore as to practically plug them and 
cause excessive pressure in the boiler. For this 
reason it ig necessary that the boiler should be 
opened out each year at least and that the 
is necessary— 
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in soMe cases each year and in others possibly 
less frequently, according to the state of the 
water which is used.’ The only way in which 
can be prevented is by some method of 
extracting the lime and magnesia (softening) 
before the water reaches the er, not 
often being done in domestic work, rie 
appliances for the p se are to be had. 
practice, however, suoh things are neglected 
'* on account of the trouble,” and they are thus 
doubtfully efficient when taken en bloc, the old 
remedy of the hot-water sitter still having to 
be adopted. There is nothing which can be 
safely used to dissolve the scale when once it 
has been deposited, and “Q. T.’s” idea about 
acids placed in the cylinder and boiled up 
would inevitably result in a “bust up” sooner 
or later, as anything which will remove the 
scale will also attaok the iron and eventually 
cause collapse. Walter J. May. 


{273.}-FURRED BOILER PIPES.—If the 
Pipes are really furred up they must come out 
and have the fur removed by hammering, and 
can then, if sound, be replaced. `The labour of 
taking out and replacing the pipes costs so 
much more than the pipes that the matter of 
having new pipes or replacing the old is not im- 
portant. To dissolve the fur in place is really 
not a practical proposition, as it would mean 
filling up the whole system with a strong acid, 
and there is then no way of removing ie sludge 
which would be thrown down. he average 
domestic engineering is woefully backward, and 
it is a wonder that such things are still tolerated. 
Prevention, with fur, is better than cure. Even 
if vou added one of the anti-encrustants to your 
water there is, as previously stated, no means 
of removing sludge thrown down, which 
would in time become a danger. The only real 
remedy would be to soften the water before it 


COIN SLOT 
N 
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entered the heating system at all, but so far 
there are no small water-softening plants avail- 
able for the man of moderate means, though 
water softening is now in common operation in 
large houses or: institutions. t 
David J. Smith. 


2715.--RUBBER.—The present low price of 
rubber will introduce many new uses for it, and 
this will so increase the demand that the price 
will soar above the commercial factor for many 
applications. Rubber for roads has been tried, 
and is quite successful; the method of applica- 
tion is not yet settled, our science of road mak- 
ing being rather poor at present. The other 
wearing factor, the tyre, is made readily detach- 
able and replaceable, and there is no doubt that 
roads, at least the main roads, will have to be 
constructed on the same principle. -When sec- 
tions become worn they will be lifted and, re- 
placed by new in a few minutes, the old sections 
being repaired away from the site and at leisure. 
At present our roads are repaired at leisure all 
right, very much so, but on the spot, the total 
cost in loss of time and disorganisation of traffic 
costing anything up to fifty times the cost of the 
road repair. London is suffering very_badly 
from this just now in many main thoroughfares. 
The cost of the material used is. therefore, of 
little moment: If gold was a reliable material 
for a quickly replaceable road it would be cheap 
compared to present methods. 

David J. Smith. 

{276..—ELECTRO DEPOSITION. — Quite, 
and I frequently make use of it to avoid the 
expense of new parts. Steel of high quelity 
can be deposited on steel, and if not hard 


enough when deposited oan be heat treated | ' 


without separation and ground to size after. 
Several firms specialise in this work ; one at least 
advertised for work in the “ E.M.” about a year 
or eighteen months ago. ; 

; David J. Smith. 
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277.}—FINE SURFACE ON COLD ROLLS. 
—Probably you are using the wro ind of 
brick, What you require is a fine carborundum- 
block. A. B. S. 


(277.}—FINE SURFACE ON COLD ROLLS.. 
—No; I can quite undersand this, and, I doubt. 
if even London stocks or Flettons would im- 
prove the matter! Before the days of grind- 
ing-wheels we used to finish off the rolls after 
turning with emery cloth pressed up to the roll. 
with a lump of wood held in the tool rest and 
fed along by the saddle traverse, with plenty of 
oil. The best way to finish them now would 
be to mount a grinding attachment on the 
saddle, and either finish them by -this after 
turning, or do the whole job by grinding, the- 
latter being the cheapest and best. l 

David J. Smith. 


(281.}—-SCREW SHAFT OF STEAM: 
LAUNCH.—This is bad, and will finally 
fracture the shaft by orystallisation. The best 
method will be to renew the stern bush, which 
may be either of bronze or lignum vitæ. The. 
shaft will probably be badly worn where it runs. 
in the bush, and you cannot turn it down, as 
you would probably turn off some of the taper 
on which the propeller fits. This will probably 
mean building up the shaft and fitting a larger 
bush. A split bronze collar can be pinned on 
the shaft over the worn portion and turned 
true, and then the new bush for stern tube- 
made to fit. The stuffing box should not need 
alteration so long as the neck bush at the end 
of box is a good fit. David J. Smith. 


[282..—OPEN DIAPASON.—Right you are 
to go for pipes. Take the pipe to some organ 
builder and coax him to try it on his voicing 
machine, The American “ organ’’ is an instru- 
ment of free reeds (tongues only) sounded by 
exhaust wind—not by pressure at all. But where- 
have you been reposing of late? Diapason. 


283.)—SLIP IN BELTS.—Leather-covered: 
pulleys have the thin.leather cemented on, the 
leather being sewn or otherwise fastened at the. 
joint. Probably there is no gain in the prac-- 
tice, because a leather or textile belt in good. 
condition run on clean pulleye with just a sus- 
Picion of syrup will, if properly put on, transmit 
power without more than the normal amount 


-of slip, which even paper or leather covered. 


pulleys do not prevent. To transmit power by 
the aid of belting you must have sufficiently 
wide pulleys and belts, and run at a sufficiently 
high speed, no pulley covering or other adventi- 
tious aid being able to compensate for the lack 
of these essentials. In any case, you can only 
get rather less power than the engine puts in, 
while in working from large to small pulleys 
for increasing speed a considerable loss of power - 
is inevitable, and particularly so if working 
with narrow belts is adopted. 
Walter J. May. 


{283.}-SLIP IN BELTS. MRoughen the face - 
of pulleys with a rough file. and wash in petrol 
to remove all grease. Coat face of pulley with. 
good rubber solution. and when it is ‘tacky ” 
wind on ordinary domestic tape about 1 in. 
wide, taking care to wind it on so that the- 
drive will tena to tighten it, mot unwind it. 
Coat the layer with solution and wind on 
another, finishing up with a good coat of solu- 
tion over all, and let dry before using. Any 
such treatment, however, is only a makeshift, 
and there must be something wrong with either 
your belts, belt sizes, or pulley sizes for the 
job to need it. and it would pay you to make- 
a good job of it right away. Send details of the 
drive and I will try to'help you. 

David J.Smith. 


(284.;—-THUMP. IN PUMPS.—Looks like- 
either the air vessel leaky or a choke in the 
rising main. If there is a leak in the air vessel 
there is no cushion on the delivery, and a water- 
ram action is set up. Sometimes when the air 
vessel becomes water-logged it can never empty. 
owing to its shape. Try turning a narrow- 
necked bottle upside down when it is full of 
water, and the water will barely run out, even ' 
with the neck open. Yoyr delivery pipe would i 
lie-full, thus holding the water in the air vessel. 
Drain the air vessel and try pumps. If there is- 
no knock you will know where the fault is. A 
small vacuum valve fitted on the suction pipe 
close up to the pump will probably keep it: 
right, as it will allow a slight leak of air into 
the p, which will make up what is absorbed 


by the water in the air vessel. f 
á David J. Smith. 


(285. —FITTER’S BENCH.—What is your: 
height? as if you are going to use the bench you 
had better have it the height which best suits. 
you. The top of vice jaws should be level with 
vour elbow when at bench. It will, I presume, - 
stand against a wall, If so: make up a pattern 
for the legs. having a lug- in front to bolt to- 


floor, also a boss on~front of leg to take the - 
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tail of vice. The arm of leg will be made with 
a fork at end to build into wall. The bench 
should be of 3 in. by 12 in. with 1 in. stuff 
behind. Thig will be bolted to the arms. In 
the ,length you mention you should have five 
legs. David J. Smith. 


[288.}—OLD ZINC BATTERY RODS.—In 
the first place, your old rods will be very dirty, 
and should be melted under granulated char- 
coal in as large weights as you can manage. 
As soon as martea the metal should be fluxed 
very efficiently with dry zino chloride, being 


careful that this reaches to the bottom of the 


metal, After skimming off the charcoal and 
dirt this should leave the metal clean, and if 


cast in dry moulds the rods should not be 
brittle unless you overheat the metal. If you 


use meta] moulds have them heated to about 
300 deg. F., and cool the rods slowly; if you 
use sand moulds let them be dry, and let the 
rods cool in the moulds. By annealing for 
some hours at approximately 450 deg. F. con- 
siderable toughness (comparative) would be se- 
oured, but you cannot get quite the same results 
-s with new metal. Walter J. May. 


{300.--HARD STEEL.—You must either use 


‘the same tools as are used in chilled! roll turn- 


ing or otherwise yrind your steel to shape, in 


many cases grinding being the better method 
for several reasons. If you use carborundum 
wheels and discs of different grades of fineness 
‘you can get a good finish in grinding. You 


cannot draw the temper and reharden after 


‘turning up‘unless you are well up to the job, 
while in many cases thorough annealing would 
be necessary to prevent cracking durin 
“hardening process. Walter J. May. 


[300.}-HARD STEEL.—Instead of turning 


the mould-bottoms, grind them with a oar- 
‘borundum wheel, suitably mounted. This is 
‘much better than softening, A. B. Searle 


QUERIES. 


 [303.-—CHOKED SUCTION PIPE.—The 


2-in. suction pipe, 80 ft. deep, of a hand-pump 


hae become choked with a deposit of lime. 
Can this be removed by chemical means? The 
pump has been lying idle ten years, and a $-in. 


diam. iron rod cannot be lowered down the pipe 
more than 20 ft., although the water will come 


through slowly.—E. E. Figgures. 


[304.J—-WEIGHTS ON WHEEL.—Imagine 


a wheel the diameter of which is 20 ft. A 


weight of 30 tons and another of the same weight 


will naturally balance, being suspended by a 
hawser over the wheel. Now, if the 20 ft. 


wheel is fixed on a stand, and providing the 


‘shaft has been turned as true as engineering 
-ekill can turn it, and also revolves on ball bear- 
ings, and whatever other devices are employed 
‘to do away with friction, what additional 
weight is required on eithér to cause the wheel 
‘to revolve and bring the side down on which 
the weight has been placed? Am I correct in 
king that a whee] could be so truly made 
that, providing the weights are equal and 
each 30 tons, an additional weight of 1 owt. 
on either side will cause the initial momentum 
and bring that side down?—A. G. Adams. 


[305.J—LAMBERT DE LINTOT.—About 
‘the year 1769 or 1770 Lambert de Lintot pub- 
‘Hshed six plates (or engravings). The names of 
the plates are known to querist, but he would 
‘be glad of information ag to treatment of the 
subjects and where either originals or copies 
‘oan be seen.—R. S. V, P. 


[306.)—LIGHTNING FLASHES.—During 
the recent frequent thunderstorms, did anyone 
undertake to count the flashes of lightning? 
At present the highest for this country stands 
for June 6, 1889, when there were 1,244 flashes 
in two hours. On June 28, 1892, the flashes in 
‘two hours numbered 902. On August 2, 1906, 
during London’s grand lightning display, there 
was almost a perpetual light for two hours. 
With the aid of the brontometer the watcher 
has only to press a key and obtain not merely 

e number of flashes but the time, true to a 
second, at which they occur.—G. Prince. 


[307.] — SEXTANT ADJUSTMENT. — Is 
there any method, other than the quite 
inadequate one given in the text-books, of 
ascertaining whether the index mirror is per- 
pendicular to the plane of the instrument? 
—James G. Rodger. 


: (508. ] — AMBER. — What is the refractive 
mdex £ lycerine and of liquid amber? What 
1:2 mean 


liquid amber? I have a slide of 


Ta 


ba 


the 
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diatoms mounted, according to the label, in 
this substance, and the diatoms are very diff- 
cult to resolve. Can water-immersion objec- 
tives be used with glycerine as immersion fluid, 
if so, is it considered that better resolution 
is obtained by its use? I have endeavoured to 
obtain this information from Spitta and other 
microscopical works, but find that most autho- 
tities seem to ignore water or glycerine immer- 
sion systems altogether.—S. H. Blackaby. 


foe REE NG CYLINDER FACE. 
—I have a traction-engme with cylinder and 
valve faces roughly cut and worn. The cylin- 
der is ‘boxed in; how shall I best be able to 
face it up?—Scribo. 


{310.J—-SHUTTLE TONGUE FOR PAPER 
TUBES.—I have a number of these to supply 
éonstantly. Which is the best sort of shuttle 
tongue to use? Those we get pull the tube out 
of shape and cause the weft to break when the 
cop is half woven off.—A, D. B. 


Pe ee UP CART- WHEEL 

LES.—Would someone give me a sketch of 

a simple tool to hold brass caps for cart- 

wheel — in a lathe while I turn them up?— 
. Clark. 


[312.1 —BEVEL WHEELS.—I want to drive 
a machine by treadle with two bevel wheels. 
Which would run the lighter, a 6-in. wheel into 
a õ-in. or a 12-in. into a 6-in.? I want to run 
the vertical shaft twice to the horizontal shaft 
once.—Concord. 


ie oe FILMED BY SPEL- 
T FUMES.—The windows of our drawing 
office get covered with a yellow film from adja- 
cent spelter works. i 
laborious work to scrape it off with a e 


there any acid that would remove it?—J. Nicol, 


[314.]—TANNIN.—Is there any other or 
better method than the tartar emetic and 
gelatine processes for estimating the quantities 
of tannin in different substances? 
accurate estimates, and where I am I cannot 
get tartar emetic.—Caronian. 


[315.]—PEDAL PIPES. — Wanted, scales, 
lengths, etc., for an octave of 16 ft. Bourdons 


CCC to CC. ee eize Will 


someone oblige?—T. T. 


[316.j—STAIRCASE. — Would anyone tell 
me how to put a well in a flight of stairs with 
four winders in the quarter space? The string 
to be out.—J. Murray. 


[317. -THROWING THE HAMMER.—In 
the exercise of throwing the hammer I have 


possible. 


broken half-a-dozen shafts. ers are 
16 lb. weight, shaft 4 ft. long, regulation 
length. there any mode of seasoning 


handles? My shafts are pretty thick, and_ of 
ash and hickory. The breaks occur from just 
at the ball to about a foot from it, and occur 
just when the hammer lands on the ground.— 
Scot. Sub. - 


[318.]-SIGNBOARD.—I have a large sign- 
board to paint, and letter in gold. I can do 
the gilding all right, but I find that many 
blacks in time discolour and tarnish the gold. 
How should the wood be best prepared, what 
is the best black, how mixed, and how many 
coats given on new wood? Ditto on old wood? 
Would the whole be better varnished when 
finished?—T, King. 

[319.]—CLOUD NEGATIVES.—Could any 
bettersinformed brother amateur tell me the 
best way to print clouds into the skies of nega- 
tives so that no join is visible? Are both land- 
sape and clouds printed simultaneously ?— 


[520.1—DESMIDS.—Can anyone give me a 
recipe for a medium that will preserve desmids 
eng eeneate alge in their natural colour?— 


[321.J STAINING WINDOW -GLASS 
GREEN.—What is the means of doing this? 
Can it be done by a chemical solution? If so, 
please give recipe.—O. C 


[322.|—LATHE FRAME.—Is it a fact that 


a wooden frame for a lathe is better as regards 


checking vibration than one with iron 
standards? If not, what are its disadvantages? 
A sketch or description of such a frame suit- 
able for a medium heavy metal lathe, 4 in. 
centre, 5 ft. 6 in. bed, would much oblige. 
The lathe is for screw-cutting.—N. Gray. 


[323.] - LEVERAGE OF SPANNER.— 
There is a variance of opinion in our shop as 
to whether there is any difference in the 
leverage of a straight spanner and that of a 
bent one, both of the same oneto Is there? 
If so, what power is gained or lost, and why? 
—Dubious. 


itraverse motion for a winding machine. I hare 


It is pretty constant and 
Is 88 @ club; room; the existing floor joiste sper- 


i have 
worked the gelatine processes, but do not get 
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[324.] — MOTTLING. — Will some ert 
give us a few hints on the art of motti 
with the scraper as done on finished 
tools, such as diamond plaids, half-moon,- 
squares, and other patterns? Also how to share. 
and get up the scraper?—J. Bennett. 


[325.]—LORD KELVIN’S WATER ACCT. 
MULATOR.—What was the "heo of the 
above arrangement, invented, I believe, by 
Lord Kelvin some fifty years ago? It accumu- 
lated a charge of static electricity by meam 
of a fine jet of falling water. Has any 
tical use ever been made of €t7—T. F 


[326.] —SPIRAL BARRELS. — How ar 
-chain barrels made for aana 


spiral or screw j 
I am told they are run up in loam. I sh 
rs hat aaa how the spiral is formed— 


[327.)—TRAVERSE MOTION.—I wani a 


- 


seen one sometvhere worked by a right | 
left hand screw thread, but I am stuck fo 
want of knowing how the traveller is made to 
change from one ead on to the other at 
Sees of the traverse. A hint would help 


528.] PETROL ENGINE. —I have a 
4-H.P. petrol engine which is very difficult to 
start. Would it improved by s with 
a lighter grade of epirit, and if so, what 
strength? Any suggestion would be gratefully 
received.—An Old ’Un. ; . 


[329.] — STRENGTHENING FLOOB 
JOISTS.—-The clear dimensions between ths 
walls of a room are 21 ft. by 15 ft. 6 in. The 
room above is the same size, and is to be used 
ning the short way of room are not strong 
enough for the purpose, and it is desired to 
place an R.S.J. in centre under the joists long- 
tudinally, and thus halving the span of the 
joists. | Will some kind reader please show 
what size tbe R.S.J. should be?—J. S. R. 


[330.--WATERPROOFING BOAT.—Would 
someone kindly advise me as to ightes: 
waterproof material (available at a mo 
cost) with which to cover a collapsible boat 
Minimising weight ig more im b than 
strength or durability, but it would have to bear 
folding up, once or twice, without cracking.— 
abo. 
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ANSWERS TO CORRESPONDENTS. 
nn e, 
The following are the initials, etc., of: letters to 


hand up to 1 p.m. on Tuesday, June 6, and vr 
acknowledged elsewhere :— 


WILLIAM GODDEN—John James Hall—E. C. B.—¥. J. 
.Fraser—W. M. Roberteon—N. J. B.—W. Bower- 
J. E. T.—F. Sargent—C. A. Walters—Phthynx. 


FAIRLOP.—No. 
CosM0.—Misprint, 3s. 
J. S. WEsST.—Please send. 


CONCHOLOGY.—Use warm water with a little common 
spirits of salts in it, and a soft brush. 


P.Lanco.—The Greck words “en nukti boute’ mean 
os um une night there is counsel"; i.e., deep well 
on it. . ; 


SANGUINE.—Very likely, if; as you say, ‘* Friction 
and resistance could both be removed °! And 
then pigs might fly! 


H. MILLS.—An apotheosis means deification. Aa 
aposiopesis is a sudden breaking off in a sentence . 
for the sake of effect. 


R. S. P.—There is no cule that we know of. The 
strength of rubber varies too much in the 
quality, especially nowadays. 


D. B. J.—There is no such thing as “ fossil" water. 
It occasionally happens that small quantities of 
water, often charged with salte, are found is 
cavities of rock, etc., when broken. 


JACE StroNG.—The foot should not riso more thar 
eight inches. Bearing this in mind, have the hook 
and treadle as long as possible, so that the anges 
they make will be as small as possible. 


REMUS.-We san only suggest getting the card 
typewritten; ordinary printing is far too dear 
now. Programmes, menus, etc., are done in the 
same way, and at a quarter of the cost of 
printing. 

BINGO.—Lightning paper is made by soaking thi? 
tissue paper in a eolution of medium strength of 
either of the following ealts:—For red, nitrate 
of strontium; blue, sulphate of copper; green, 
nitrate of barium. 


T. H. W.—The simplest way ís to lay the outlive 
drawing, or a tracing thereof, upon gine and 
prick At off with a sharp pointed tool, and cut the 
template. out (with) a (pair of zinc scissors, ard 
finish off witha file, j 


Junz 9, 1922. 


H. 0.—This is a good mouth wash, and helps to 
keep the gums in a healthy state:—Liq. code 
chlo., 4 0z.; tinct. galle, 14 oz.; ammonie 
muriat, 2 drs.; melles, } 02z.; aque rose, 3} oz. 
Well mix and Keep well corked. 


LOUVRE Boarps.—These are generally fitted as in |. 
most breweries. The boards fit loosely in the 
window frame at both ends, and are connected 
to an upright, which acts as a lever for opening 
and shutting all the boards in one window. 


A. ALLEN.—On the contrary. From an examination 
of some 200 of the more serious railway accidents 
during the past ten years it would appear that 


ADVERTISEMENT CHARGES. 


The charge for Advertisements in the columns headed 


For Exchange, For Sale, Wanted, Addresses, 
Situations, 


is ONE SHILLING for the first SIXTEEN WORDS 

and 6d. for every succeeding Eight Words—which 

must be prepaid. No advertisement will be inserted 
for less than ONE SHILLING. 


The address is included as part of the Advertise- 


% per cent. of the cases originated in failure of 3 

modani, wile G0 per cong. were direol dus | Mend, And charged fcr, No Displayed Advert 
0 uman element. 

se SORS vies ORDINARY (NOT DIS- 


l ADVERTISEMENTS 

J. H. S—The “ gum of life” of the 16th century PLAYED). 
parean was gum guiacum, and “that which 

the oak” meant ivy. The prescription is as 

likely to cure you as the moss from a skull, or a 

bit of hemp from a suicide’s rope, which would 

probably have been tried by the healers of the 
period dndicated. 

H. Bosgrts.—All sash-lines are more or less 
nuisances. They can be dispensed with by the 
“‘non-cord ” sash-raiser, which can be fitted to 
existing windows with very little expenge. Write 
bo Mr. H. Li. Evans, 10, John Bright. Buildings, 
John Bright Street, Birmingham, and ask him to 
send you prices and particulars as illustrated on 
p. ix. of the “ Building News” of June 2. 

G. W.—Mitre, as usual, and afterwards let cross- 

. wise into the back of mitre *‘ cross keys” of any 

. hard wood, cut taper-shaped, and wedged in as 

tightly as possible. The edges of the “key” 
must be bevelled towards the top to prevent it 
from shifting upwards and losing a firm bedding. 
A better way is to dovetail as well as mitre, but 
it requires more skill than most amateurs possess. 


. >» GREEN.—It would seem so. The French doctor 
who has been lecturing here on dentistry says 
that until he began touring about and demon- 
strating on dentists he never guessed that the 
profession had so many mouths containing so many 

. teeth badly needing repair work. Certainly some 
of our best lawyers have made their own wills 
badly, but we cannot say if most men neglect 

_ themselves as far as their own occupations are 

' con ; whether, for instance, tailors go out 

- at elbows. or cobblers down at heels, or plumbers 
put up with their own leaky taps. 


— e 0 œ 


Improving the Candle.—It has been proved 
that the candle may be made to last quite 
double the usual time by giving it a coat of 
white varnish. The varnish shou'd be applied 
down the sides with a brush, and a day must 
elapse before using so that the coating may 
harden. The effect of the hard varnish is 
to prevent the hot wax running down the 
side when the candle is alight. Even if there 
‘Should be a draught the candle does not 
gutter, as usually happens. All the wax is 
thus kept for the flame, and the life of the 
candle is much increased. The varnish does 
not affect the burning of the candle in any 
way.—* Conquest.” 


Thirty Words ee ee ee ee 
Every Additional Eight Words .. >» 06 
Front Page, Five Shillings for the frst 40 words; 
afterwards, 6d. per line. Displayed Advertisements 
on Front Page, 108s 6d. per inch. Paragraph Ad- 
‘vertisemente, One Shilling per line. No Front Page 
or Paragraph Advertisements inserted for less than 
Five Shillings. 
Rates for Displayed Advertisements ọn applica- 
tion to the’ Publisher 
All Advertisements must be prepaid, aNd in cases 
where the amount sent exceeds One Shilllng, the 


sent, and not stamps. Stamps, however—preferably 
halfpemny stamps—may be sent where it is incon- 
venient to obtain P.O.’s. 


Advertisements must reach the Office by 
3 p.m. on Tuesday to secure insertion in the 
following Friday’s number. 


should be distinctly addressed to: 


THE PUBLISHER, 
THE “ ENGLISH MECHANIC,” 
EFFINGHAM HOUSE, ARUNDEL STREET, 
STRAND, LONDON, W.C. 


For Exchange. 


Broadhurst, Clarkson and Co., Manufacturing 
Opticians, Exchange or Buy Anything Optical.— 
Note address, 63, Farringdon Road, E.C.1. 


Clarkson's, 338, High Holborn. 


Optical Instruments. 


S.W.1, Buy, Sell, 
ments. Repairs quickly executed. 


For Sale. 


method. More 
Manse, Walpole, Halesworth. 


--BAEER, 244, High Holborn, London. 
64-Page Sook about Herbs and How 


to 


144, Richmond Road, Cardiff. 
Milling Attachments, 


TERMS OF SUBSCRIPTION. 


PAYABLE IN ADVANCE. 


3s. 10d. for Three Months, 7s. 7q. for Six Months, 
end 15s. Yd. for Twelve Months, post free to any 
part of ‘the United Kingdom. for the United 
States, 17s., or $4 15c. gold; to France or Belgium, 
17s., or 28f. 80c.; to India, New Zealand, the Cape, 
the West Indies, Nova Scotia, Natal, or any part 
of the Australian Colonies, 178. Monthly Parts can 
be sent at subscribers’ option. Mr. Edward Pennock, 
$689, Woodland Avenue, Philadelphia, P., U.S.A., 
will receive subscriptions for the United States at 
$4 16c., payable in advance, for direct transmission 
from this office. 


' The subscription rates to Canada are :—Weekly 
aumbers: 12 months, 17s., equal $4 15c.; 6 months, 
3. 6d., equal $2 7c. Monthly Parts: 12 months, f 
tts. Gd., equal $3 63c. Payable in advance. 


A limited number of the following bound volumes 
are still in etock, price 79., post free 8s. in the 


ing, Wellington, Salop. 


Swift’s Delepine Microscope, spiral Abbe, 
oculars, £14.—CLARKE and PAGE, 23, Thavies Inn, 
Holborn Circus, E.C. 


copies soid. 48., post free, on approval.—Below. 


Books Bought. 
Booksellers, 121, Charing Cross Road, London. 


Blattis is the only absolutely efficient remedy 
for exterminating Cockroaches and Blackbeetles. 
The Editor recommends it. 


Tins, 1s, 6a,, 2s, 8d., or 6&8, post free, from 
Sole Makers, HOWARTHS, 471, Cnooksmoor, Sheffield. 


Ionised Tablets supply the blood with those 
elements the body needs, increasing vitality, fume- 
tional activity, powers of concentration, mental 
clarity, physical fitness, and immunity from disease. 


Adenoids and Polypus cured by natural means; 
operations unnecessary. Tonsils saved intact, thus 


UK. of 8s. 4d abroad:—Vols., LX., LXVI. avoiding a lifelong handicap. 
See LXXIV., een ee eee XIL. |, 20nised Tablets, 3s. 6d., 6s. 6d., 128. 6d. Send 
. LXXX., XL. | full details of ailment.—Tue LABORATORY, 62, New- 
LXXXIII., LXXXIV., LXXXV., CII., CVI., port Street, Bolton. A 


CVU., CVU., CIX., CX., CXI., CXII., CXIII. 
and CXIV. l 


AH the other bound volumes are out of print. 
Subscribers would do well to order volumes as soon 
4 possible after the publication of each half-yearly 
lume in January and July, as only a limited 
lumber are bound up, and these soon run out of 
print. Most of our issues can be had singly 
rough any bookseller or newsagent, or from the 
fice, price Sd., or post free 4d. Cloth cases for 
nding Tas ENGLISH MECHANIC, price 8s., post ae 
6. Od. 


Yost Typewriter, good make, but wants repair 
Price £8.—Can be seen at ENGLISH MECHANIC Office, 
Effingham House, Arundel Street, Strand, W.C.. 
during office hours. 


Money Easily Barned by selling rubber stamps.— 
Free particulars from RICHFORDS, Ltp., Snow Hill, 
London, E.C.1. 


Mineral Specimens, British and Foreign, all 
kinds and prices. Send stamp for free catalogue.— 
Address below 


Geological Specimens, Rocks and Fossils, all 
prices.—RIcHARDS’ SHOW Rooms, 48, Sydney Street, 
Fulham Road, London. 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 2985, 


Publisher would be grateful if a P.O. could be 


All Cheques and Post Office Orders to be made 
payable to THe STRAND NBSWSPAPER COMPANY, LTD., 
and all communications respecting Advertisements 


Second-hand 
Optical Mart. Make, Buy, Sell, Exchange First-class 


Witts, Opticians, 8, Buckingham Palace Road, 
and Exchange Optical Instru- 


Eofiecting Telescopes, Mirrors, Silvered by new 
light and durabiiity.—G. CALVAR, 


Microscopical Slides——Entomological, Diatoma- 
cere, and General Interest, 3s. 6d. dozen, postage 6d. 


Use 
Them, 2d. Send for one.—TRIMNELL, The Herbalist, 


with Vices for Lathes.— 
Taun WHEELER MANUPACTURING Co., LTD., Trench Cross- 


Home Radio: How to Make and Use it. 25,000 


Best prices given.—FoyY.ses, The 


Radio Magazines.— Al] 
Wond,” 103d.; ‘‘ Popular 
Broadcast,’ 1s. 6d.; “ Radio News,’ ` 5: 
“Science and Invention,” Is. 9d.; "Scientific 
American,” 2s. 6d., post free.—INTERNATIONAL NEWS- 
Co., Ltd., 5, Breams Buildings, London, E.0.4. 


Spare Time Employment with Firelighter 
Machines, 70s.; also Bundiers, 95s. Waste materials 
utilised.—HILL and HERBERT, Ltd., Great Central. 
Street, Leicester. 

5,000 Manufacturing Secrets.—Latesat money- 
making recipes. All kinds. Catalogue, 2d.—TECH- 
NOLOGIST, 262b, Edwards Street, South Shields. 


Refractors and Refiector.—Exceptional bargains.. 
4}-in. C.ap. Wray, mahogany garden stand, rack 
motions, 20, 65, 150, 225, and 310x eyepieces, sun 
ant star diagonals, etc., £38; 3}-in. Browning, £10; 
8-in. Cox, on table stand, £5 10s.; n. Reflector, 
8 eyepleces, etc., £12 108.; Equato Mounting, 
£7 10s. Highest testimonials still arrive of satis- 
faction—MAcKETT, Manufacturing Optician, Tun-- 
bridge Wells. 

D. J. Smith and Oo., Ltd.— Below. 


Have You Seen the " Hamilton” Light Cart? 
An ideal car at a moderate price: Hood, screen, de- 
tachable wheels, dynamo lighting, ready for ser- 
vice. Price £175.—Apply for particulare to the. 
makers, D. J. SMITH AND CO., LTD. 

Spare Parts Made for any Oar at reasonable: 
prices. 

White Spare Parts, new and second-hand; bargo- 
stock, cheap. 

2 H.P. White Steam Chassis, suitable for vaa,. 
paraffin fuel, £25. 

15 H.P. White Steam Chassis, paraffin fuel. 

30 


the latest. 
Radio,” 


10 H.P. Stanley Four-seater, price £60. 
One-ton Napier Van, solid rear tires, £460. 
8-cwt. Darracq Van, ready for service, £65. 


15 H.P. Humber Landaulette, suit private hire 
e evetee work, recently overhauled and repainted, 


Soe ZU4 genuine Bosch Magneto, new, 
8 


815 x 105 Goodrich Safety Covers, cheap, new. 


Several Sets 2- and 3-throw Power Pumps, 
witb gun-metal barrels; throw from 1,200 to 5,000 
galls. per hour; 1 Vertical 2-cylinder Steam Engine; 
several Capstan Lathes; for. Sale, cheap.—Apply 
for full particulars and prices. 


The Hamilton Light Car. Fifty miles to the 
gallon. Tax £9. Easy to drive, economical to run. 
Smart appearance. Forty miles per hour if desired. 

Paraffin Incandescent Mantle Lamps for table 
or hanging. Perfect light. Easy to keep in order.—. 
Write for particulars and prices. 


Pir H.P. Stanley Four-seater, needs overhauling. 
15. 

Several White Steam Boilers and Engines. 
cheap. 

4-Cylinder Bisemann Magneto, £2. 

4-cylinder Stearns Knight Two - seater, with. 
double dickey, electric lighting; excellent order; 


Hammond Typewriter, good order, £4. 
12 H.P. Serpollet, needs overhauling, £30: 
1921 Carden Two-seater, perfect order, £75: 


D. J. Smith and Co., Ltd., Compton Works, 
Wickford, Essex.—Above. 


Soiertific: Appliances.—11 and 29, Sicilian. 
Avenue, London, W.C.1, for Electrical, Magnetic, Op-- 
tical, and Static Materials 


Lenses, Prisms, Magnifiers, Condensers, and: 
Optical Sundries, Thermometers, and Drawing In. 
struments.—As above. 


Morse Keys and High-Note Buzzers. Our- 
famous Signalling Box for Learners.—As above. 


Galvanometers, Rheostats, new and second-hand 
inetruments, Wimshurst machines, 


Bxperimental Materials and odd parts for every 
one. Fifty years’ experience. Write for information. 
Our special new illustrated catalogue, 6d., post free. 
Scientific Appiiances—As above. 


Expensive Microscope Lamp, 10s.; beautiful 
aoe “ Christolphe ” Harmonium, 70s., paid.— 
ow. l 


Pine Old Lion Head Violin, “ Turner,” greand 
outfit, £6 10s. Goerz Prisms, 9x, Frieder’s, leather 
case, £5 10s.—Below. 


Antique “Luminoscope,” folding, magi 
ror, makes photo heads lifesize, stereoscopic, 
elow. 


Magnificent Heavy Mahogany Coin Cabinet, 
270 compartments, euperbly made, 30s., forward. 
Cost about £15.—BLAKE, 17, James’s Street, Portsea. 


Telescopes.—Thirty-three years’ experience. Try 
our famous 4}-in. Reflector, complete. reduced 
price, only £23 15s. Easy terms arranged.—IRVING. 


3j-in. Fine Reflectors, just on the market. 
£8 15s. Our fine Standard Eyepieces, of highest 
quality only, 12s. 6d. each.—IRVING, 185, High 
Street, Teddington. 

Richard’s Steam-engine Indicator, in box, 
complete, with 4 springs from 1/12 to 1/64, all 
correct, no lost motion or breakage, £6 10s. Also 
few Text-books on Steam and Mechanical Engineer- 
0E TEONE SON, 1, (Albion; Street, Brighouse, York- ` 
shire! 


mir- 
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i-pl. Folding Express Pocket Camera, focus- 


‘ _ sing hooded screen,’ Beck R.R. lens, Lukos II. 


>E ditto, 20s. 


` speeded shutter, and 3 double slides; 37s. 6d., 
a bargain. 

Dalimeyer day or night Telescope, 1 draw, 
12-in. o.g. pancratic eyepiece, 10x,' 12x, and 15x, 
complete in solid mahogany case; 68s. 

2-in. Bull's Eye Condenser, ball and socket 
joint, 32s. 6d.; 1§-in. ditto, 23s. 9d.; 1§-in. 


Palr 8x Busch Roja Prism Binoculars, bending 
bar, eyepiece focussing; £2 19s. 6d. — 

pl. Cameo Folding Pooket Camera, focussing, 
R.R.: lens, speeded inst. shutter and time, com- 
plete, 3 slides; 228. 6d. 

Leitz Darkground Illuminator for fixing to 
microscope stage, complete, in case, £3 108., as 
brand new. . : 

i-pl. Planex Reflex, rack focussing, full size 
finder, adjustable shutter, speeded 1-10 to 1-1,000 


“wm sec. and time, Aldis f/6 anastigmat, iris, and 


3 double slides; £6 10s. 
Speciat Research Microscope, stand only, on 


P 
; heavy horseshoe foot, inclinable to any angle 


zE for centring iie, Abbe condenser, 


with clamp, rack coarse and side micrometer 
fine focussing adjustment, dust-proof quadruple 
nosepiece, revolving and centring stage, rack 
and swing substage, with rack oblique movement 
N.Ap. 1.40, 
. and iris, complefe, in first-class case; £17 10s., 
a ‘bargain. . 


8 No. 3a Postcard Folding Pocket Brownie, R.R. 


‘ lens, T.B. and J. shutter, in fine order; 30s. 


Beck ‘‘ London ” Microscope, latest model, on 


` solid horseshoe foot, inclinable, rack coarse and 


a E a A 


side micrometer screw fine focussing, dustproof 
triple nosepiece, rack and swing-out substage, 
with centring movement to Abbe condenser, iris 
diaphragm, mechanical stage, with scale and 
verniers, no objectives or eyepieces, in brand 
new condition; £20 10s. 

Microscope, on horseshoe foot, inclinable, rack 
coarse and side screw fine focussing, dustproof 
triple nosepiece, focussing substage by large 
milled headscrew, Abbe condenser and iris, re- 
volving and centring stage by two large screws, 
3 eyepieces, 2, 3, and 4. objectives #-in., 4-in., 
and 1/12-in., oil imm., N.Ap. 1.30, complete in 


95-94, 


-= City Sale & Exchange 


Naval Cadet Telescope, 15x magnification, 
large view, 1 draw, in new condition; 39s. 6d. 

. Pair 6x Carl Zeiss Silvamar Prism Binoculars, 
bending bar, eyepiece focussing, and solid 
leather case; £7 108 

pil. Solid Base Field Camera, rack focussing, 
double extension, wide angle movement, swing 
and reversing back, “ Rectoplanat"’ lens 7/8, 
adjustable, speed and time, roller blind shutter, 
complete, 1 double slide and stand; 60s. 

62 x 3} Stereoscopic Folding Camera, rack 
focussing, double extension, rising front, pair 
Wunsche R.R..f/8 lenses, roller blind shutter, 
adjustable speeds, 1-15 to 1-90 sec. and time, 
3 double slides; £5 5s., in good condition. 


OUR NEW > 
MICROSCOPE 
LIST 


NOW READY 


Send P.c. for a copy. 


2: x 3} Folding Ensign, 2} b, focussing, R.R. 
lens, ‘iris, T.B. and J. shutter for daylight 
loading, roll films; 32s. 6d., as new. 

Negretti and Zambra Laird Portabie Tourist 
TELESCOPE, 2}m. o.g., 3 draw. oxidised tubes, 
pancratic eyepiece, magnifications 30x, 35x, and 
40x, in solid leather sling case; £7 10s. 

Pair Salom (Edinburgh) very powerful Field 
GLASSES, 25-mile range, large field of view, sun- 
Slade, screw focussing, complete, leather case; 

s. : 


FLEET STREET, 


. 


es 


Zeiss Microscope, upright model, slip tube 
and micrometer, screw focussing, .2 Ocalens, 
objectives, 2 and 3, complete in case; £5 68. 
2-pl. Thornton-Pickard ‘‘ Folding Ruby*’ hand 
or stand camera, triple extension, rising, falling, 
and swing front, swing and reversing back, Beck 
convertible aplanat, //7.7., automatic shutter, 
speeded 1 sec. to 1-100 and time, 2 double book- 
form slides; £5 5s. 
Borrett 3-Draw Telescope, brass tubes, 1f-in 
0.g., 238, 6d.; 2-draw Ruberyall pocket tele- 
scope, lj-in. o.g., leather covered body, 2s. 9d 
_ No. 1 Ensignette Vest-pocket Camera, achro. 
lens, T.B. and I. shutter and case, for~daylight 
loading roll films; 22s. 6d., a bargain. 
No. 1 Kodak Panoram Camera, taking: pic 
shee rile x 7-in., for daylight loading films; 
' 6. oe ` 
3} x 2} Folding Pocket Camera, double exten. f- 
sion, rack and pinion focussing, rising and cross 
‘front, direct view finder, hooded screen, Weks 
ouble anastigmat, lens //6.8, Ibso sector 
speeded shutter, 1 sec. to 1-100 and time, and 
8 slides; £3 15s. 
Micro Objectives, 1-5-in. Gilmer, 398. 6d; 
in. Beck, 458.; 2-in. Swift, 42s.; 1-in, Collar 
correction, 358.; -in. Collins, 35s.; $in. 
Koristka, 22s. 6d.; 3-in. objective, 138. 64: 
1-25-in. Zeiss oil-imm., ‘£7 18s. 6d.; }-in. Beck, 
558; 2-in. objective, as new, 24s; 6d.; l-in. water- 
immersion, 28s. 6d ‘ve 
3-in o.g. Astra Telescope, mounted on claw 
table stand, rack and pinion focussing, 1 Ter- 
restrial and 2 Astra eyepieces, complete in 
travelling-case; £12. l l 
_ 45 x 107 Jules Richard Taxiphoto Optical Model, 
interocular adjustment, rack focussing, auto- 
matic lever changing, short and long focus 
lenses, cabinet with trays to hold 800 v ews, in 
good working order; £22 10s. 
Pair 12 x 60 m/m o.g. Zeiss Artilierie Prism 
‘BINOCULARS, sunshades, eyepiece focussing, bend- 
ing bar, complete, leather case; £15108. 

spi. Thornton-Pickard Triple imperial, latest 
pattern stand Camera, triple extension, wide 
angle movement, rising and fallin front, swing 
and reversing back, T.-P. roller blind shutter, 
and ee heeds au i ane A double bookform 
Slides, complete, 3-fold stand, i 
condition, £6 12s. 6d. _ an 


E.G. 


WIRES: “FILES, 
FLEET, LONDON." 


- *Phone, 
CITY 6981. 

Prismatic Binoculars! For holidays, seaside, 
country. Finest value in London. 8x Glasses 
from 50s. Write for List. Repairs and Exchanges.— 
BROADHURST, CLARKSON and CO., London. 


14-in. Level, with stand, by ‘Troughton and 
Simms, £8 10s.; Box Sextant, 25s.—BroaDHuRsT, 
Ca and Co., 63, Farringdon Road, London, 
E.C.1. 

Davon Super-Telesoope, with extra powers, in 
case and stand, £10 10s. Cost £16 10s.—BROADHURST, 
CLARKSON and Co., London. 


Our Super-Telescope, power 60x, the most 
powerful, most portable Telescopé made, £12 103.— 


` BROADHURST, CLARKSON and Co. 


Everything Optical. Microscopes, Telescopes, 
Binoculars, Spectacles, Barometers. Write or call.— 
BROADHURST, CLARKSON and Co., 63, Farringdon 
Road, London, E.C.1. 


Zeiss Binooular Microscope, Greenough pat- 


‘tern, with electric light attachment, one pair of 


No. 2 and No. 4 eyepieces, four pairs of objectives, 
f/55, Ac, <A3, PI, together with Stereoscopic 
Camera and 6 slides, £38 10s. 

Lists of New and Seoond-hand Apparatus 
sent gratis on request 

wW. Watson and Sons, Ltd., 313, High Holborn, 
London, W.C.2. . 

Carpenters’ Marking Gauges, fine, 1s. 3d.; 


better and highly finished, ls. 9d. Delivered.— 
MANUFACTURERS, 434, Wandsworth Road, London. 


Carpenters’ Squares, true, steel-bladed, 6-in., 
1s. 2d.; 9-in., 1s. 9d.; 12-in., 28. 11d. Delivered.— 


“(TMANUFACTURERS, 434, Wandsworth Road, London. 


Table Spectroscope, by Browning, £9 10s.; 
ditto hy Hilger, £11 10s.; Pocket Spectroscope, 
adjustable slit, 40s.; High Power Solar Spectro- 
scope, £10.—Below. 


Diffraction Grating Replicas, 14.438 lines per 
inch, on glass, 58., 10s., 208., 258., 30s., 35s.; McClean 
Spectroscope, 50s.; Projection Microscope Attach- 
ment for Lantern, 3 powers, tank, carriers, etc., in 
case, £4.—Below. 

Micro. Objectives.—Browning }-in., 25s.; 3-in., 
18s. 6d.; l-in., 208.; l}-in., 18s. 6d.; 2-in., 18s. 6d.; 
Beck 4/10-in., 258.; Zeiss 6 mm. Apoch. Corr. Collar, 
£9.—BROWNING, 37, Southampton St., Strand, W.C.2. 


Up-to-date Wireless—Get our lists and bring 
your set up to date. Complete lists, two stamps.— 
ELECTRICAL SUPPLY STORES, 5, Albert Terrace, King 
Cross, Halifax. 

Cinematograph Films.—Home Cinemas from 
16s. Catalogue free. Write to-day.—H. GENERAL, 
114, Fernlea Road, Balham. 


Dynamo.—]10 v. 10-12 amp. Crompton Shunt- 
wound, semi-enclosed type, carbon brushes, in work- 
ing order. 

Engine.—1} H.P. Petrol-Paraffin Horizontal, two 
fly-wheels 16}-in., Webster tripolar oscillating mag- 
neto, 500-750 r.p.m. 


Switcohboard.—Charging and lighting, with volt- 
meter 0-60 v., ammeter 0-15. amps., auto. cut-in-au-- 
out, fuses and regulating resistances. 


Accumulator.—Twenty cells of 40 amp.-hrs., in 
open glass boxes, filled electrolyte, and charged; in 
good order. 


Lamp Resistance.—Charging-board, with six 
‘100-v. 50-watt carbon lamps, controlled by two 
switches. What offers for any of above five 
items? Can be seen by appointment only.—Write, 


"A. BENNETT, 99, Eccles Road, Lavender Hill, S.W.11. 


The Patternscope. — The  full-view-both-vyes, 
sociable, much-admired, Press-commended (“ E.M.,’’ 
*C.N.,"’ etc.), double-ended kaleidoscope. Count- 
less beautiful designs.—Post free, 3s., of PATTERN- 
SCOPES, 85, Duckett Road, Harringay, London, N.4. 


Anglers’ Secrets.—Catch fish in abundance. 
Instruction book, posted, 2s. 6d.—EXPERT, 59, More- 
cambe Street, London, 8.E.17. 


Microscopical Slides——Many unique prepara- 
tions. Price lowest, quality highest. List free— 
Gray, 40, Grange Road, Lewes. 


Telescope Work.—Equatorial Heads, best design; 
on large ball race movement; divided circles.—GQG. 
WHITTLE, 166, Longmoor Lane, Liverpool. 


New Abb& Condenser, with iris, £1 8s. 6d.; 
Projection Micro., £3 12s. 6d.; 2 Ross, 1/5 Beck.— 
POLLON, 128, Eastcombe Av., Charlton. 


Books for Bale Prices inciude postage or car- 
riage. “The Develupment of Birmingham,” by Wil- 
liam Haywood, F.R.I.B.A., first edition, 78. 6d. “The 
‘Presto’ Shift of Hours Worked Calculating Oard,”’ 
1s. “Italian Sea Power,” by Archibald Hurd, Is. 
“ Aeroplane Construction,” by Sydney Gamme, bs. 
“Inhabited House Duty and the Laws Thereon,”’ 
by W. E. Snelling, 10s. ‘‘ The Origin of the Forms 
of the Earth and Planets,” in French, by M. Emile 
Belot, 10s. “The Law of Checkweighing,”’ 
by J. H. Cockburn, 6s. ‘‘ Factory Management 
Wastes,” by James F. Whiteford, 58. ‘’ The 
Housing Problem: Ite Growth, Legislation, and 
Procedure,” by John J. Clark, M.A., F.8.8., 16s. 
“ Aviation,” by Benjamin M. Carmina, 60. *‘ Domes- 
tic Architecture in Australia,” with 47 plates, 10s. 
“ Electrical and Other Eagineer:ng Contracts,” by 
W. S. Kennedy, -LL.B., Barnster-at-Law, 5s. ‘‘ Metals 
in Aircraft Construction,” nv Wilfred Hanby, 8s. 
“Man and His Buildings,” by T. S. Atlee, A.R.I.B.A., 
a plea for the revival of the Guild spirit of_ the 
past, 3s. 6d. ‘* Victoria History of the Counties of 


England: Parts 1 and 3, Herts,” 10s, “Air Scren 
in Theory and Experiment,” by A. Fage, 
British Standard Forms of Notched Bar 
Pieces,” 1s. “ Model Aeroplaning,” by V. 
Johnson, 10s. ” The Science of Ventilation and Ope 
air Treatment,” 295 pp., $s. “ Asphalte and Allied 
Bubstances,” by Herbert Abraham, 10s. “E 
of Ancient Scottish Architecture,” 18 large plates ol 
Scottish towers, etc., with full descriptions, Parts 1 
to 4, with 72 plates, £1. “Chromium Ores,” by 
W. G. Rumbold, 2s. 6d. ‘‘ The Mechanical Prindpla 
of the Aeroplane,” by S. Brodetsky, 119 illustration, 
16s. “ Hyper-Acoustics,” by J. M. Dunk, 8a, “ Btells 
Maitland; or, Love and the Stars,” by airs. E. 
Pefiam Hawkins, 63. “The Age of Power,” by J. 
Riley, 88. ‘* A History of French Architecture fron 
1661 to 1674," by Sir Reginald Blomfield, R.A, 3 
vois., 200 plates £3- $s. “Aluminium and tt 
Alloys,” by Lieut.-Col. C. Grard, 10s. “The Hygiene 
of Town Planning and Vegetation,” 98, “ Heredity 
in the Light of Récent Research,” by the Yate I. 
Doncaster, D.Sc., F.R.S., 8s. * Farm Buildings ani 
Building Construction in South Africa,” Second Edi 
tion, by W. S. H. Cleghorne, 15s. 850 pp. and ore 
250 illustrations. “ Sydney Observatory Catalogue d 
1,068 Stars,” 5s, ‘A First Book of Chemistry” 
by A. Coulthard, 3s. “ Jigs, Tools, and Fixtures” 
by Philip Gates, with 165 
“Model Steam Locomotives,” by Henry Green). 
376 illustrations, 4s. 6d. ‘Dynamo Mest and 
Construction,” by A. H. Avery, 4s. 6d. * 
Appeal Against Your Rates,” by G. F 
28s. 6d. ‘County Court Practice Made 
edition, 2s. 6d. “The Renaissance 
Architecture,” Part II., by Sir Thomas G. Jacks 
many illustrations, 25s. “ British Emgineeriot 
Standard Specifications for Dimensions ang Resit 
ances of Bare Annealed Copper Wire for Blectrial 
Apparatus,” 1s. “The New Heavens,” by Ge. 
Ellery Hole, 5s. “The Collected Papers of the lave 
‘Professor Wallace Sabine on Acoustics,” with aman! 
illustrations, 10s. “The Elements of Astronomy, 
by D. N. Mallik, 10s. “The Artistic Working d 
Tron in Great Britain from the Earliest Time” 
2s. 6d. “The Cinema Handbook,” 507 pp. and %i 
illustrations, 10s. Supplement to Fenton's * Note 
on Qualitative Analysis.” 2s. 6d. “The Wireles 
Valve Receiver Set, and How to Make It,” by 
E. K. Spiegelhalter, 3s. “ Simple Weather For 
casting for Everyone,” 1s. “Clocks and Watches" 
by G. L. Overton, 2s. 6d. “Empire Forestry ani 
all About It,’’ 28.—STRAND NEWSPAPER CO., 1, Arw 
del ‘Street „Strand, W.C.2.- 


" Aeroplanes in Gusts,” by S, L. Walkden, & 
“ Seasonable Trades and Unemployment,” 5e. “A 
Living Wage,” by Philip Snowden, M.P., 1s, “Bri 
tish Standard Spec‘fications for Wall Plugs an 
Sockets,” 2s. 6d. “ Handy Insurance Act and Wage 
Calculator,” 1s. “Petrol as Fuel for Locomotives.’ 
39., _“* The Principles )of ‘Urban Traffic,” by -H. V. 
D.' Stone; 5s“ New “Edition of the Russian Dir: 
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WORKSHOP WAYS AND MBANS— 
PULLEYS. 
By Omarcn Hann. 
, Many small rotary pumps are now on the 


market, but the majority of them, if in- 
tended for power drive, have a single fixed 
‘pulley. This means that while the belt is 
on, the pump is working. If the belt is 
‘thrown off, a ladder is usually needed to 
‘put it on again, and so the user feels in- 
xslined to add a loose pulley. The spindle, 
however, is too short to carry the addi- 
‘tional one, being made just sufficiently 
Jong enough to carty the fixed pulley: 
therefore the carrying out of the idea has 
to be indefinitely postponed or a new and 
‘longer spindle must be made. 

> The accompanying sketch, Fig. 1, shows 
how a fast and a loose pulley can both be 
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made from scrap and be adapted to a short 
spindle in a very little time, and yet make 
a first-class, practical job. 

It will be seen from the drawing that the 
fixed pulley is turned with an extended 
spigot which forms the axle for the loose 
one. One or two set pins key it to the 
shaft. The loose pulley has the inner 
edge of its rim one-sixteenth under the 
face of the boss, giving the necessary clear- 
ance to prevent the faces from rubbing, 
and its diameter js smaller than the fixed 
one by the amount of the convexity of the 
latter, so that the maximum size of the 
idle wheel is the same as the minimum 
diameter of the other. By this means some 
of the tension of the belt is taken_off when 
the pump is not working, and the loose 
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FIG. 2. 


pulley is less likely to cut its bushing 
away. (This stepping down is perhaps 
worth a further reference’ later on.) 

The total depth of the boss is one thirty- 
second less than the length of the spigot, 
0 that it will run clear when the set pin 
and washer shown at the end of the spindle 
ire in. place. 

An oil hole completes a useful and 
ficient attachment to the pump. The 
rouble of.rigging up striking gear is not 
necessary. 

Another useful device is shown in Fig. 2. 
A machine, taking 12 h.p., was driven 
ïy the larger pulley on the armature shaft 
$ a 15 h.p. motor, and, being a split 
lley of the unkeyable type, it often 


n 


“ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 2986. 


‘slipped, with consequent delay during re. 


tightening. On the spare inch of shaft 
(the drawing shows rather more than this 
amount) a small pulley was keyed and 
was attached to the split pulley by four 
plates and bolts. This pulley, by driving 
a bandsaw, took up part of the surplus 
power of the motor, and, being itselt 
keyed, prevented the split pulley slipping. 
It was a case of mutual help, as neither 
was capable of working in its position 
without the aid of the other. 

Much of the trouble experienced with 
loose pulleys when fitted with solidified 
oil cups is due to inattention on the part 
of the machinist. If the pulley is cast 
iron and the Stauffer extension tube is of 
brass or even of wrought piping continual 
turning is likely to cut a longer thread 
on the tube, until finally it is being cut 


| away by the revolving spindle, and the 


metallic particles clog the end of the tube. 
With brass-lined pulleys, if the daily 
screw down is omitted, and the liner 
brasses up Fig. 3, this will clog the grease 
tube end, and all subsequent turning will 
only force the lubricant out between the 
cap and its body, and none will go into the 
bearing. ae: 

The Stauffer cup and extension tube (if 
any) should then be removed, and paraffin 
oil run into the hole to remove from the 
bearing what has become, in effect, a 
grinding paste. 

Stauffers are often roughly threaded: and 
are consequently hard to turn, but they 
should not be issued from the stores when 


in that condition. They should be a 
fairly easy fit, so that any undue resist- 
ance will immediately indicate a defect in 
delivery at the other end. i 

Tell-tale Stauffers are preferable for 


| high-speed machines, as, by regulating the 


throttle, a small amount of lubricant is 
being absorbed while the axle is rotating. 

Reverting to the up-to-date practice of 
having an idle pulley smaller than the 
fixed one, its inception was due to the 
fact when the fork of the striking gear 
starts pushing on the belt-side in the act 
of throwing it on the other pulley, the 
opposite edge is tilted away from the 
pulley face and is thus enabled to jump 
the step. On a six-inch belt it is possible 
to have a three-quarter inch drop, equiva- 
lent to a reduction of one-and-a-half inches 
in diameter. It is, of course, hardly 
necessary to step down to such an extreme 
case_as this except with very short drives 
where a more than normal tightness is 
required to avoid belt-slip. 

Another: advantage of the stepped 
pulleys is that the dangerous creeping over 
of the belt from loose to fast pulley is done 
away with. This is an undoubted boon 
to the wood-working machinist who has 
risks enough in his trade without the un- 
expected starting of his machine at incon- 
venient times. 
= Most times it happens that when the 
bushing of a loose pulley gives out, it does 
so at a most inconvenient time, and when 
it is essential that the machine should not 
stand by for repairs. The easiest way to 
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overcome the difficulty is to bandsaw a - 


temporary one out of elm or other hard 
wood and drill out the spindle-hole. 

This will run for a day or two while the 
loose pulley is rebushed. Step down the 
diameter as previously mentioned, keep 
well oiled to prevent charring and no 
trouble will be experienced. 


— y 6 O 
THE AGE OF THE EARTE. 


When the British Association discussed 
the problem of the age of the earth at 
Edinburgh last September, geologists 
and physicists seemed to agree to a few 
thousand million years (remarks ‘‘ Engi- 
neering ’’). That is to say, while the 
geologists only arrived at estimates of 
150 million years from their own arsu- 
ments, they—at least Professors J. W. 
Gregory and Sollas—were ready to multi- 
ply that figure by ten or even twenty, in 
view of the uncertainties of their assump- 
tion and the higher claims of astrono- 
mers, physicists, and biologists. 

Discoursing on the same subject at the 
Royal Institution recently, Professor 
John. Joly, F.R.S., of Trinity College, 
Dublin, was not inclined to go beyond 
175 million years. But he limits his geo- 
logical arguments to the period during 
which actual denudation by water of the 
cooled surface of the earth has been pos- 
sible. That period is shorter than the 
astronomical age. The đverage rate of 
denudation, the rate of sedimentation of 
the washed-down soil, and the salinity 
of .the ocean all, Professor Joly pointed 
out, gave much the same estimate of 
about 130 million years. The conclusions 
based upon the radio-active products 
accumulated in the.accessible strata had 
also been made on various lines. Strutt 
(Lord Rayleigh) had first estimated the 
helium found in rocks; but some helium 
might have escaped. Then the disinte- 
gration, both of uranium and thorium, 
into lead had been taken up. Uranium 
calculations had given an age of 1,640 
million years, thorium only 130 million, 
and the uranium figure has been pre- 
ferred for some reason. But Professor 
Joly would rather rely upon thorium, 


especially on the strength of his study of 


the microscopical “ pleochroic halos.” 
A speck of a radioactive mineral in 
granite or mica would surround itself 
with a disc and rings marking the limits 
to which the ejected a particles had pene- 
trated in the rock in the course of ages. 
Uranium gave, and should give, six such 
i the latter rings 
being slightly larger. 
Now, in the case of thorium minerals 
the rings had exactly the theoretical dia- 
meters ; in the case of uranium the first 
(innermost) ring was a little too large, 
by about 10 per cent. There was, more- 
over, some uncertainty about U1, the 
first disintegration product of uranium. 
That might indicate that uranium-radium 
had decayed at a faster rate in ancient 
days than later; Rutherford had acknow- 
ledged that the rate of the uranium- 
radium clock might have changed. If that 
were so, the halos in the oldest rocks 
should show a larger first ring than the 
halos from more recent rocks. Professor 
Joly had been able to confirm this by 
observation—not of his own mostly, but 
by his assistants, who did not know what 
they were expected to find. Thus they 


had actually measured radii of 0.0160. 


mm., 0.0146 mm., and 0.0155 mm. in the 
(oldest) Cambrian, in some Devonian, 
and in (recent) Eocene rocks. This seems 
indeed: a triumphant confirmation of the 


general argument and jof thé change of. 


the rateof the(radium clock. 
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THE HISTORY OF. PRINTING 
TYPES. 


We extract the following from a notable 
printing supplement issued on the 23rd 
ult. by the ‘‘ Manchester Guardian,” 
always the best printed daily newspaper 
in the country, especially as regards the 
‘reproduction of its frequent and excel- 
lent illustrations :-— 

Handwriting is, of course, the fore- 
runner of printing. The livelihood of ine 
first printers depended upon their being 
able to reproduce by movable types a fair 
imitation of the manuscript books of their 
generation and locality. Hence it is that 
Gutenberg, of Mainz, in Germany (who, it 
is generally held, invented printing with 
movable types in 1448 or ’50), cut gothic 
letters. In Germany these letters have 
held their own until the present century. 
In France, Italy, and the Latin countries 
generally, the roman letter was much used 
by the scribes in later Renaissance times. 
The gothic letter had therefore a short life 
everywhere but in the Netherlands, Ger- 
many, and England. In 1465 appeared an 
edition of Lactantius printed at Subiaco 
in a letter more roman than gothic in 
spirit. Semi-roman letters were also cut 
by Gunthier Zainer at Augsburg in 1475, 
but five years before this Nicolas Jenson, a 
printer at Venice, brought out a Cicero 
in which was used the first pure roman 
letter. This letter completely defeated the 
gothic in Italy. Aldus, also of Venice, fol- 
lowed in 1494 with a type founded upon 
Jenson, and in 1501 astonished his genera- 
tion with the first italic letter. It was 
Geofroy Tory, artist, scholar, and painter, 
who achieved for France a victory over the 
black letter. Tory, who was born at 
Bourges an 1480, associated himself with 
the printer Simon de Colines about the 
year 1520. In 1524 they published in part- 
nership a magnificent Horæ, in which was 
used an elegant roman letter. We cannot 
aver that these characters were actually 
cut by Claude Garamond, but their feel- 
ing is very similar to those known to 
have been cut by Tory's famous workman 
some years before 1540. Jenson headed 
the Venetian type family with his own 
creation, and to Garamond belongs the 


pointed Geofroy Tory 


1693 the royal punch-cutter, 


du roi.” 


of alignment. 
that the ‘‘Romain du roi ” 
“ modern ”’ 


and ‘‘ descending ” letters. 


condensed or narrow-bodied letter. 
new fashion was now well set. 


number of decorated types. 


jeune, Gravelot, Boucher, 


veritable rage. 


imitation, and these letters 


into modern Germany. As 


similar honour of inventing the second|to provoke an antiquarian interest. Eng- 
great type family—the old face. The differ- | Mnd was in the meantime muddling along 
ence between the Venetian and the old face| with the help of Dutch matrices. The 


is mainly a matter of serif formation. The 
Garamond letter at once commended itself 
to printers generally, and in a short time 
became the model type of Europe. Though 
a little roman letter of the Venetian family 
was introduced into England by Pynson in 
1509, gothic type was in complete posses- 
sion until 1572, when John Day cut a 
series of types. These were copied from a 
letter made in 1565 for Plantin of Ant- 
werp by Robert Granjon, the illustrious 
Lyonese cutter, himself an ardent admirer 
of Garamond. Day’s was the first roman 
type made in England. ‘The repressive de- 
crees of the Star Chamber, however, suc- 
cessfully forced typefounders, and almost 
the printers, out of existence. Elizabethan 
and Jacobean printers were obliged to 
secure their type from abroad. Their pur- 
ehases consisted for the most part of Dutch 
adaptations of Garamond’s letter. In this 
connection we may note the admirable 
types cut by~such Dutch craftsmen as 


tion in the art. The Caslon old face is 


was too late, however, for immediate suc- 


modern cut letter was only too well set. 
The attempts of John Baskerville and 
Andrew Wilson also failed to reinstate the 
old faces. The former’s magnificent press 
work, however, astonished Europe, and 
produced a famous exponent in G. B. 
Bodoni. By means of the Baskerville 
methods in press work, i.e., large margins, 
wide spacing, and careful machining on 
the one hand, and a supply of imitations 
of Fournier’s types on the other, Bodoni 
successfully captured an enormoys reputa- 
tion, the works of Walpole even being 
printed on his presses. This was more 
than the successors to Caslon’s business 
could stand. The Bodoni types were 
therefore reproduced. adapted, and de- 


Christoffel Van Dijck and Dirck Voskens, | based by various English and other 
whose work formed a large part of Bishop | foundries. In 1812. at the Royal 
Fell’s extensive purchases on behalf of the Printing. House, Paris, where the 
Oxford University Press in 1672. French f|'modern types had been originated. 


founders also adhered very closely to the 


i Tirmin Didot prod lett i 
type of Garamond. His pupil Guillaume 100k o PrOnUCEN A Erer mori 


finished in cutting. though less condensed, 


Le Bé, and the latter’s family, continued | than either Fournier's or Bodoni’s. These 
the typefounding business of Garamond. In} types had at first no great success. The 


1640 Louis XIV.. at the initiative of Riche- | thirst for noveltv had led Thorne, of Lon. 
lieu, inaugurated a Royal Printing House. don, to cut the first bold face letters, and 
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From the times of Frangois I., who ap- 
‘“ printer to the 
king,” a like privilege was conferred upon 
outstanding members of the craft in Paris, 
but was a mere title or patent. To the new 
Royal Printing House, situated in the 
Louvre, came, as a matter of course, large 
supplies of the Garamond letjer, but in 
Philippe 
Grandjean, created a new face—‘' Romain 
This letter displays a marked 
difference in the treatment of the serif and 
a great neatness in cutting and regularity 
It is not too much to say 
. was the first 
type. For the first time 
Grandjean employed the flat double serif 
at the head and tail of the ‘‘ ascending ” 
Louis Luce, 
royal punch-cutter under Louis XV., also 
drew further away from the old face of 
Garamond, and produced in 1740 the first 
. The 
Pierre- 
Simon Fournier, who purchased in 1736 
the Le Bé foundry, which was established 
in 1552, cut several romans and italics in 
the new spirit, and he was the first to em- 
ploy the term ‘‘modern’’ in respect to 
type design. To Fournier printing is in- 
debted for the invention of a vast collection 
of -ornaments, vignettes, fleurons, and a 
These were 
derived from the florid characters affected 
by the master engravers of eighteenth-cen- 
tury France, e.g., Le Veau, Simonet, Fos- 
sard, and Chenu, who engraved on copper 
the designs of Nicolas Cochin, Moreau-le- 
and others. 
Thus were evolved certain caractères. de 
fantaisie which, reproduced and marketed 
by Fournier, became for a few years a 
The family of Enschedé, 
owners of the oldest (and to-day the 
largest) Dutch foundry, were quick at 
even 
found their way into the backwater 
of British printing, and more recently 
a reent 
revival of the Peignot foundry of Paris 
has led to their reintroduction, it is worth 
while remarking that in discriminating 
hands these types may still be used where 
it is desired to suggest an atmosphere or 


advent of William Caslon I in 1720 at last 
raised English reputation to a high posi- 
and Garamond to design their admirable 
kased upon the best Dutch letters, them- j 
selves dependent upon Garamond. Caslon 


cess, except locally. The fashion for the 
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these were at once much sought ate 

Thorne was even commissioned to mts 
bold face for~the Royal Printing How $ 
itself. In 1818 Jacquemin cut a face igh 
the same house, and the Didot foundy 

evolved a variety of fat-faced letters beg 

upon Thorne’s. In 1820 William Pigs. $ 
ing, the eminent London publisher, e 

deavoured, by redrawing several of th 
old French borders: and headpiece, t 

rescue English printing from- the aiff 
Bodoni and the heavy Thorne infine $ 
but he was compelled to use modern typa, & 
His printer, Corrall, was hardly a gi 

second to him, and it was not until th i 
accession of the younger Whittingham t 
his father’s printing business at Chiswik 
that Pickering secured a suitable colleague. 
Their revival of the old face is too wl 
known a story to justify a repetition her. 
At least, it must be said that the Picke. 
ing-Whittingham combination became m 
important influence upon English domeste 
printing, greater perhaps than that of 
William Morris, whose work was and i 
interesting mainly to the speculator. Fu 
the past twenty years or so initiative in 
fine type design has passed to Ameria 
Mr. Bruce Rogers hag designed for printe 
use the Centaur type and the Montaigne 
types. Of these, the first is of Frend 
inspiration, while the second is predomi 
nantly Venetian. The American Tye 
founders Company are reviving such hit 
toric types as Garamond and Jenson, whil 
Mr. F. W. Goudy has oreated two or thre 
faces and adapted several others of estab 
lished position. In spite of the activity 
of modern typefounders, the future of fae 
letter design is none too. secure. 

are, and always will be, a vast array ot 
bad novelties to embarrass the choice o 
the printer. Unfortunately, too, eva 
when the printer knows better, the cr 
‘tomer does not. There is but one remedy 
for the general bad taste exhibited by many 
printers and their customers. The or 
stant imitation and adaptation of th 
ancients, however lively’ and good asà 
beginning, threatens to be carried to 
palsied end. In the absence of creative 
‘genius the old mines are being worked, 
and there is great danger of their bem 
soon worked out. The real remedy ie 
bad type designing is not to be fou' 
in the reproduction of ancient models 
however good, but lies iri the evolution 
of a school of beautiful writing. It wë 
this existence of a tradition of besulifd 
writing that made it possible for Jens 


creations. In our own generation 
Edward Johnston has effected a remat 
able renaissance of calligraphy. While bs 
teaching kas secured an extraordinary 
change in formal handwriting, it is note 
able that, unlike their master, the pupil 
for the most part rarely use any other 
the somewhat heavy guill-written rm! 
Mr. Johnston's triumph over eh 
Bland, Bickham, and the other “ le! 
round hand ” copper-plate calligrapher 
complete. Is if too much to ask that 2 
will supply the present generation % te 
series of new copybooks in. which ' al 
taught a variety of hands? Who will } 
us back to the great sixteenth-centary n5, 
ters, Palatino of Rome, Tagliente 
Venice, Yciar of Saragosa, and Besuches 
of Paris? Only then shall we be a 
evclve letters and types original as Ta 
beautiful. In Germany the zeal © ford 
Anna Simons. and in Austria the eF, i 
of Prof. Rudolph Larisch in populari’ 
Mr. Johnston’s teaching have h om 
able resnits, as the letters of as 
E-hmceke, Tiemann, and Rud. Koch tes?” 
That these types are not in all ? 
satisfactory is certainly true, but at dip 
thev represent ay living craftemsn s 
ethen than the)mere revival of other 
work, ee 
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LIGHT GIVES THE ALARM. 


Of all the instruments designed to trap 
the elusive burglar, a German device, 
called ‘‘the electric eye,” is.one of the 
Most burglar alarms 
are caused to operate by the action of 
some direct contact, such as pressure on 
The electric eye 
cperates quite independently of any such 
The inventor 
of this alarm has taken advantage of.the 
fact that a thief does not usually work 
in the dark; though his step may be 
stealthy and his touch light and skilled, 
he almost never fails to carry some kind 
of a lamp or flashlight to prevent him 
from stumbling, and to enable him to see 
And it is 


most ingenious. 


a door or window. 


contact, direct or indirect. 


just what is worth ‘‘lifting.”’ 
this light which is te be his undoing. 


The operation of the electric eye 1s 
based on the action of selenium, which 1s 
a non-conductor of and a resistant to 
electricity in the dark: but as soon as 
light falls upon it, it becomes an electrical 
If it is inserted in an elec- 
tric circuit, it operates ‘to break off the 
electric current as long.as it is in dark- 
ness; but even a faint gleam of light 


conductor. 


causes the current to go on again. 
The apparatus 


inches square. 
an electric circuit. 
with a special intermediary apparatus 


known as the “call,” and to another ap- 
paratus which is usually spoken of in vati- 


ous mechanisms as the “relay.” The call 


operates with the flow of the current, and 
starts the contact with the bell which. 
gives the alarm. This bell contact: may 


be installed in the room of a watchman ; 
or several alarms may be installed in 


various parts of the house so that the 
alarm may be given in more than one 
place. The electric {resistance of the 
‘selenium cell in the dark operates to cut 


off the flow of the electric current 
‘through the conductor so that the alarm 
apparatus is put out of circuit until a 
‘streak of light falls on it, - 
_ This brings up the question whether 
‘ordinary daylight will not operate to give 
‘the alarm. Of course, special care is 
taken to prevent this. So long as the 
‘oom is lighted by daylight or artificial 
‘light, the selenium cell is made light- 
tight by means of a flap. When the room 
as vacated and is left dark, the electric 
‘eye again is inserted into the electric 
‘current and the flap aver the selenium 
cell is lifted. Then, because the room 
is dark, the apparatus is put out of cir- 
cuit. The device is also operative in a 
room which is not in absolute darkness, 
for the susceptibility to light of sele- 
‘Mum can be regulated. For example, if 
“light from a street lamp falls in a room, 
the electric eye can be adjusted to that 
-light so that the electric current is shut 
“Off. If additional light is brought into 
“the room, the dim light already there is 
7 Strengthened and the apparatus is: put 
m operation. Experiments have shown 
that even the faintest of lights will 
` Operate to give the alarm. For this 
' Tason, the electric eye may be a protec- 
j tion against fire as well as burglary. _ 
_ dhe box inclosing the selenium cell is 
‘ € small that it may be hidden in a hun- 
‘dred inconspicuous places, where it will 
' bo unobserved, and where it will work 
¢flectively. It may be placed behind the 
“carved work on a clock, behind a mirror, 
f Placed unostentatiously. on a pile of 
aP .- 


Me l l 2 j e 


is quite simple. It 
consists of a smali, but highly sensitive 
selenium cell, in a little box, about six 
The cell is inserted in 
It is connected up 


‘are redistributed in the germ cells 


safes, 
all lights. 


tric eye. 


can.”’ 
—— 0 0u 


OLD AND NEW IDEAS ABOUT 
HEREDITY. 


In the Natural History Theatre of the 


Old College, Edinburgh, on the 9th inst., 


a lecture was delivered by Professor 
Ph.D., LL.D., 


Thomas Hunt Morgan, 
Professor of Experimental Zoology in 
Columbia University, City of New York, 
on the subject of ‘‘Old and New Ideas 
About Heredity.” 


Professor Morgan pointed out the dif- 


ference between some of the older theories 
about heredity and the mewer work, which 
started with the discovery of an old 


paper by Gregor Mendel, an Augustinian 


monk, which was not even known to Dar- 


win, although the work of the latter 
covered a great deal of the gronnd that 


Mendel had already gone over. In the 
latter part of last century it had gener- 
ally been supposed that germ cells were, 
so to speak, chips from the old block; 
and it was also supposed that, as a 
body changed, the change was in some 
way reflected in the germ cells. Both 
these ideas were obsolete. Another 
widely prevalent idea had been that if a 
new type appeared and was crossed with 
the original type the offspring were 
intermediate in character, and the ori- 
poe character would in course of time 
isappear. To-day they knew that the 
original type was not lost; it might dis- 
appear from the surface for a time, but 
when it did reappear it came back in all 
its original strength, and nothing was 


lost by in-breeding. 


MENDEL’S EXPERIMENTS. 


Mendel showed by means of experi- 
ments which he carried out in the garden 
of his monastery in Austria that when 
two plants were crossed with each other 
—two plants that differed from each other 
in a single characteristic—those different 
characteristics did not blend into a single 
one, as had been formerly supposed, but 
reappeared in subsequent generations, 
and, moreover, reappeared in definite 
numerical relations. From these ratios 
he developed his two famous laws of 
heredity, which formed the basis of all 
modern work. 

The first of these great laws was that 
the elements that go in from the parents 


their children, and reappear in full force 
in the grandchildren. The second law 
told us about what happened when 
several characters entered a ‘‘cross”’ at 
the same time. Mendel showed that these 
behaved independently .of each other, so 
that all possible recombinations were 
obtained in the descendants. 

Every gardener was familiar with that 
fact when he combined the colour of one 
flower with the form of another, or the 
shape of leaves with the kind of stem 
that a plant developed; but while the 
gardener knew how to get these kinds of 


papers in a desk, or wherever the imagi- 
nation of the electrician may dictate. It 
may be provided with other protective de- 
vices which will operate at the instant 
the bell contact is accomplished. There 
may be special protective conductions for 
There may follow a putting on ot 
Even after the installation, 
improvements may be added to the elec- 
And if the thief happens to 
know of this particular methad of alarm, 
and attempts to disable it by cutting the 
circuit, this effort is fruitless: for the 
very act of cutting the conduction will 
give the alarm.—“ The Scientific Ameri- 


not understand, or but little understood, 
the laws governing the process. To-day, 
owing to the better knowledge of the laws 
of Mendel, a great deal of useless experi- 
mentation could be avoided, and one 
could go directly for the results that he 
wanted. : 

At the close of the lecture, which was 
illustrated with lantern slides of speci- 
mens of the flies with which Professor 
Morgan has carried out his experiments, 
showing the effects of the separation and 
reunion of chromosomes in the sperm 
cells, a vote.of thanks to the lecturer 
was proposed by Principal Ewing. Pro- 
fessor Morgan was then presented as a 
recipient of the honorary degree of Doctor 
of Laws of the University by Professor 
Mackintosh, Dean of the Faculty of Law. 


—— 0 Ol 


POETS AND THE TWITTERING 
AT DAWN. 

In spring and early sammer, more per- 
haps than at other seasons, the early 
morning twitter of small birds is thrust 
upon the notice of most people, for even 
in large cities we hear the ubiquitous 
sparrow long before it is time for us to 
get up. By many this early chorus is 
only thought of as a nuisance. To the 
imagination of poets, however, it has 
always made a strange and fascinating 
appeal. In proof of this only a few quo- 
tations need be given. Virgil, in his 


«© Æneid,” Book VIII., speaks of “the 


gracious daylight and the matin songs of 
birds from the eaves’’ (Mackail’s trans- 
lation). In Ovid's “Fasti, Book IV., 
the sensitiveness of the feather tribe to 
morning influences is sympathetically 
referred to as follows:—‘‘ When the 
night shall have passed away and the 
sky shall first begin to blush, and the 
birds, touched by the dewdrops, shall 
complain ” (Riley’s translation). Coming 
down to more modern times, we find 
Chaucer, in his ‘‘ Prologue to the Canter- 
bury Tales,’’ describing April as the sea- 
son when birds are wakeful and ready to 
hail the dawn: 
« And smalé fowelés maken melodye 
That slepen al the nyght with open 
eye.” ; 
Later still, Milton, in his ‘ Paradise 
Lost,” thus alludes to the early twitter: 
“Sweet is the breath of morn, her 
rising sweet, 
With charm of earliest birds.” 
And Keats, in his poem on ‘Fancy,’ 
tells of ‘‘Sweet birds antheming the 


‘morn’’ as a feature of summer which it 


is delightful to recall even in winter. 

In these quotations the ‘‘soft early 
chirpings’’ are for the most.part touched 
upon as having’ in them the note of hope- 
fulness, even of ecstasy. In contrast to 
this, and as a last reference, we shall 
turn to Tennyson’s ‘‘ Tears, idle tears,” 
where we find the subject introduced in 


circumstances which give it a melancholy 


tone :— 


of |“ Ah! sad and strange, as in dark summer 


dawns | : 
The earliest pipe of half-awakened birds 
To dying ears, when unto dying eyes 
The casement slowly grows a glimmer- 
ing square.” 
Just as the poets have been arrested by 
the salutation of dawn on the part of the 
numerous songsters of the day, so have 
they been attracted by the salutation of 
the summer dusk by the solitary songster, 
of the night. But, alas! the strains of 
the nightingale are unheard in these 
northern Aatitudes.—J. T. B., in ‘' The 
Scotsman..’ l 


combinations in a practical way he did - 
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SCIENTIFIC SOCIETIES. 


ROYAL: SOCIETY OF EDINBURGH 


_ At a meeting of the Royal Society of 
Edinburgh held on Whit Monday, Pro- 
fessor Alfred North Whitehead, Sc.D., 
F.R.S., delivered an address, with lantern 
illustrations; on ‘‘The Relatedness of 
Nature.” Professor Whitehead said he 
felt some natural diffidence in speaking 
upon that theme in the capital of British 
metaphysics, haunted by the shade of 
Hume. That great thinker had made 
short work of the theory of the relatedness 
of nature as it existed in the current philo- 
sophy of his time. The conclusion which 
he (the speaker) wished to enforce was that 
they could discern in nature a ground of 
uniformity, of which the more far- 
reaching example was uniformity of 
space, time, and the more limited ex- 
ample was what was usually known 
under the title ‘‘the uniformity of 
nature.” His arguments must be based 
upon considerations of the utmost gener- 
ality, untouched by the peculiar features 
of any particular natural science. Every 
entity was an abstraction from the con- 
crete, which in its fullest sense meant 
totality. The point of that doctrine on 
which he wanted to insist: was that any 
factor of nature by virtue of its status as 
a limitation within totality, naturally re- 
ferred to factors of totality other than it- 
self. He called that equality of limitude 
the significance of factors. The uniform 
significance of events became the uni- 
form spatio-femporal structure. In that 
respect they had to dissent from Einstein, 
who assumed for that structure casual 
heterogeneity arising from contingent re- 
lations. The structure was uniform be- 
cause of the necessity for knowledge that 
there should be a system of uniform re- 
latedness, in terms of which the contin- 
gent relations of natural factors Could be 
expressed. Otherwise they could know 
nothing until they knew everything. It 
was evident that a scientific object such as 
an electron must qualify future events, for 
otherwise the future contingency was un- 
affected by it. In that a scientific object 
differed decisively from a sense-object. A 
sense-object qualified events in the present. 
Thus, the seemingly contingent play of the 
senses was controlled by the conditions in- 
troduced by its dependence upon the 
qualification of events introduced by the 
scientific object. 


THE James Scorr Prize. 

The first award of the James Scott Prize 
was made to Professor Whitehead. This 
prize has its origin in the bequest of Mr. 
James Scott, sometime farmer at East 
Pittendreich, near Brechin, who died on 
September 20, 1896, and who directed his 
executors to expend the sum of £1,000 on 
charities, chiefly educational, connected 
with the county of Forfar. 


— 0 0 


MICROSCOPICAL SOCIETY OF 
VICTORIA, 


At an ordinary meeting held in the 
Society’s rooms, 57, Swanston Street, 
Melbourne, on Tuesday, March 21, the 
President, Mr. James Alex. Smith, who 
occupied the chair, said that Mr. Roy J. 
Bennie—himself an engineer—would in 
his paper, “ Small Mechanical Errors and 
their Microscopic Determination,” intro- 
duce them to the most recent practice in 
microscopical measurement in engineer- 
ing. 


N ° / 
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The paper, said the lecturer, was in- 
tended to show members how the micro- 
scope was applied to test precision in. 
The subject merited the 
Society’s attention, as it was of vast im- 


engineering. 


portance. A-common rule could read to a 
two-hundredth of an inch; a workshop 
micrometer indicated to the thousandth, 


while with a vernier it measured in ten- 
There were commercial 
instruments for checking to the hundred- 
thousandth of an inch. For curved sur- 


thousandths. 


faces, such as screws, teeth of wheels, 


gauges for profiles of shells and similar 
forms, more complicated machines were 


required. One of these was illustrated on 
the screen. 


meter-stage. 


meters. 


minute. 
instance, of ‘screw threads. 


measuring instrument. : 


During the munition drive of 1916, the 
urgent demand for interchangeable muni- 
tions in immense quantities led to the 
adoption of a projection testing apparatus 
of far greater rapidity in use. The shadow 
of the object to be tested was optically 
projected on to a screen on which was a 
fifty times enlarged diagram of the exact 
form required. The object, or the tool 


producing it, could be accepted, altered, 


or rejected, according to the coincidence 
of the image on the diagram. Another 
machine, by. optical inversion, brought 
the spaces of.one side of a screw into com- 
parison with the other side; and faults 
By the 
image of an actual rotating screw the 
mode of detecting errors of pitch, form of 
thread, diameter or taper, were clearly 
The projector, which had to be 


of form were at once apparent. 


shown. 
free from distortion, was a camera lens, 
with its front and rear combinations 
Slightly further apart. 


The mode of determining tooth forms, 


and the shadow method of correcting the 
actual forms of gears required to reduce 


high-speed- turbine velocities to propeller 
speeds, were shown. The reason for the 
adoption of these forms was thus demon- 
strated :—Two pulleys, each with a card 
affixed projecting beyond its rim, were 
connected by a cross belt having a pencil 
attached to it. Rotation of the wheels 
caused the pencil to describe curves on the 
overlapping cards. Without removing 
the cards the superfluous parts were re- 
moved, and it was shown that the two 
curves rubbing against each other could 
replace the belt. Even a micro-camera- 
lucida image projected upon a comparison 
drawing of a standard object, taken with 
the same apparatus, would give effective 
results. 


There were many other uses of the 
microscope. Everywhere the definite 
methods of Science were replacing the 


“rule of thumb,” and it behoved manu-]. 


facturers to adopt means such as would 
not only retain the protected markets of 


Australia, but, ‘with an abundance of raw 


materials and intelligent labour, win 
markets abroad. 


Fourteen lantern slides illustrated the 
hundred-thousand machine, gear-cutters 
and machines for forming gears, micro- 
meter measuring machines, and three 
types of projecting machines for testing 
them. Cutters and screw chasers were 
exhibited, and shoWn under actual test. 


Mr. A. Walter, Vice-President, taking 
the chair, a demonstration of an example 


It consisted of a vertical 
microscope mounted on two large hori- 
zontal slides at right angles, like a micro- 
Points were, to the twenty- 
thousandth of an inch, determined by 
reading the two distances on the micro- 
The angle between the two hair 
lines of the eyepiece was adjustable to a 
Thus were measured angles, for 
This was by 
far the most accurate form of profile 


‘Claude H. Hall, jun., Chairman of Astrot 


Brooker Klugh, “The Plunge 
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of mechanical precision exceeding th 
limits of microscopical resolution wy 
given by the President. Mr. Smith ai 
that at a recent meeting he had shm 
that the nature of light precluded foral! 
time the visual microscopical separatim 
of points less than about 1/2000 a 
apart. He had impressed, and woli 
again impress, that beyond that lini 
there might—must—be whole univers ¢ 
activity closed to research by the visul 
microscope. Now, to give the mate 
further weight, he proposed to show tht 
mechanical surfaces, produced by th 
simplest means, might be so accurate thi 
the thickness of a uniform film of dl 
separating them was less than onethin 
oñ the above limiting distance. Farther 
that the .tests of measurement wer v 
simple and obvious that they must om 
vince. l 


Two cast-iron discs, 23 in. diameter, 
were shown trued by accurate working ly 
an ordinary “scraper, and finally 
finished by gently rubbing together unti 
the surface flow of the metal had oblite 
rated all marks. One placed gently œ 
the other, dry, glided upon the air fila 
as though without weight or friction 
Slid on to exclude air, they could be 
separated only by a considerable fore. 
A minute drop of clock-oil measured in $ 
tube 1/40 in. diameter and about 1/10 i 
long, was then applied and spread. Om 
surface was then cleaned and agi 
applied, thus halving the oil film thid- 
ness, and so on until by repetition it wa 
less than 1/300,000 in. thick, whilst œ 
maining quite uniform and obvious. 
Cleaned, rubbed dry, and separated, tl 
discs gave off a strong smell of “imon. 
propably dué to molecular detachment 
The demonstrator explained that by mor. 
refined means, he had worked surfac 
with an error of less than 1/1,000,000 in 
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SCIENTIFIC- NEWS. 


l 
The following ‘ephemeris of Daniels 
Comet (1909, IV), communicated by Mr. 


omy of the Maryland Academy of Scienc#, 
has been computed by him and Mr. E. le 
Kinsey from Ebell’s Eléments (AN. 18- 
263) :— 


R.A. Dee 
G.M.T. h.m. 4151 
1922, September .. 2.6 .. 58. 68 
75 .. 67 - 64 
12.5 . 6 28 ® 1 k] 
17.6 .. 639 . rT) 
2.5 6. 65T + ig 
27.5 .. THM . T 
October .... 2.6 .. 787 - na 
75 .. 750 - aid 
12.6 e 8 9 ° #9) 11 
17.5 .. 825 - oH 
92.5 .. 841 .- 938 
27.5 .. 8659 - 4! 
November .. 16 .. 917 = yy 
6.6 .. 933 > 95 1 
11.5 .. 949 > 95 3 
16.5 .. 10 6 = gg) 
j 215 .. 1021 + xa! 
26.5 .. 1036 pg 
December .. 15 .. 1042 ~” 


*Perihelion 


EET jal 

A meeting of the Royal Micro i 
Society will be held in the Leche, o 
20 Hanover Square, London, 13 
Wednesday, June 21, 1922, golloviss 
for 8 pm., when the tos 
papers will be read :—Mr. Apps 
Chapman, F.I.C., F.R.S., p ” 
“The Use of the Micro, 1 
the Brewing Industry”’; Pipe 
(ane 
Mr. E. A. Spaul, B.Sc., “LP? sx 
gendis of» Nepa cinerea (W ak pth 
pion)”; Mr. James Stracharte  — 4 


ee ES a: a 
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“F.R.M.S., “The Microscope in Paper 
Making.” The annual conversazione of 
‘the society will be held at the Examina- 
‘tion Hall, 8, Queen Square, Bloomsbury, 
-W.C.1, on Wednesday, October 11, 1922, 
‘from 7.30 to 10.30 p.m. Offers of assist- 
‘ance from Fellows of the Society who can 
‘bring exhibits will be greatly appreciated 
‘by the Hon. Secretaries. 


-* Sir Hugh Allen discoursed at the Royal 
Institution last Saturday afternoon on 
‘early keyboard music, taking for his 
theme many of the gems in the “ Vir- 
‘ginal,’ which Queen Elizabeth loved so 
much. He dealt with the beauties of the 
music, and Sir Hugh selected the “Fall 
‘of the Leaf ’’ as the most beautiful tune 
‘in the book. He also played “La Volta,” 
‘to which Queen Elizabeth was very fond 
of dancing, and gave the renderings of 
Byrd and Farnaby, remarking in passing 
‘that neither of these composers desired. to 
be clever for the sake of being clever. 
‘They were moved by the desire to be 
‘really musical, and even if they were apt 
to repeat themselves they were always 
instructive and interesting. One of the 
songs was ‘‘The Carman’s Whistle,” a 
favourite with carmen of the sixteenth 
‘century. It would be delightful, said Sir 
Hugh, to hear our own carmen whistle 
‘such a tune. The. lecture made one feel 
that the Elizabethans must have had a 
joyous time musically. 


|. Sir Oliver Lodge was 71 years of age 
last Monday. Of the thousands of people 
who pass the Queen Victoria Memorial, 
‘Liverpool, daily, probably few are con- 
scious of the fact that the bronze figure 
which, symbolical of knowledge, looks 
‘across Lord Street from one of the four 
‘pedestals reproduces to perfection the 
‘face and form of Sir Oliver Lodge, who 
about the time the memorial was designed 
was just severing his conneetion with 
Liverpool University College, after com- 
Peting close on twenty years’ memorable 
‘service as professor of physics. At that 
time, says the “Liverpool Post,” it was 
regarded as peculiarly fitting that Pro- 
fossor Lodge should be asked to sit to the 
sculptor (Mr. Allen) as Liverpool’s repre- 
sentative man of science. - 


On the previous afternoon he was taken 
ill and removed to a hospital, where he 
passed away about seven o'clock. 
Rivers ! 
Anthropological Institute and the Folk- 
Lore Society. During the war he served 
as a captain 
amongst other duties was psychologist to 
the Central Hospital, R.A.F. Born in 
1864, he was educated at Tonbridge and 
St. Bartholomew’s Hospital. 
Croonian Lecturer to the Royal College 
-of Physicians in 1906, FitzPatrick Lec- 
turer from 1915-16, President of the sec- 
tion for anthropology, British Associa- 
tion, in 1911, and he was awarded the 
Royal Society’s Royal Medal in 1915. 
He was formerly lecturer on Psychology 
at Guy’s Hospital, and lecturer on Phy- 
siological and Experimental Psychology 
at Cambridge. 
were ‘‘The History of .Melanesian So- 


Dr. 


was President of the Royal 


in the R.A.M.C., and 


He was 


Amongst his publications 


William Garnett, M.A., D. 
bridge ‘University Press, 6s. 6d. net), has 
many claims to the attention of most of 
us just now. It is true it did not meet . 
with the approbation of 
authority,’’ who thought it did not enable 
the reader “to prepare for any public 
examination,” 
assumed the dimensions of a 
reading book, and we should like to, see it 

take the place of one of the many 

“ examination ” cribs, for many of them 

are little mòre, which the rising generation 
.is burdened with. 
put into good shape facts which are 
almost unknown to the majority of us, 
and which it certainly seems desirable we 
should digest in view of probable, contin- 
gancies. .It is well illustrated, and wilb 


are likely to cevolutionise some of our 


industries, 


“ A Little Book on Water Supply,” by 
D.C.L. (Cam- 


“a ve 


high 


but it has gradually 


school 


The author has 


ciety,” ‘‘Kinship and Social Organisa- 
tion,” ‘‘ Mind and Medicine,” ‘‘ Dreams 
and Primitive Culture,” ‘‘The Influence 
of Alcohol and Other Drugs on Fatigue’’ 
and ‘‘The Todas,” and he contributed 
various papers in reports of the Cam- 
bridge expedition to the Torres Straits 
and in scientific journals. 
held the degrees of M.A., M.D., and Hon. 
LL.D., of St. Andrews, and was a Doctor 
of Science of Manchester University, @ 
Fellow of the Royal College of Physicians, 
and a Fellow of the Royal Society.. 


F.S.A., Professor of Metallurgy at the 
Royal School of Mines, died last Saturday 
at 13, Russell Road, Kensington, in his 
eightieth year. 
College of Chemistry and the Royal School 
of Mines, where he took the first and 
second year scholarships, he subsequently 
had the Murchison and De la Beche 
Medallist Associateship in Mining and 
Metallurgy. In 1872 he was appointed 
Chemist Assayer and foreign head of the 
Imperial Japanese Mint, and also acted 
as Metallurgical Adviser to the Japanese 
War Department. Professor Gowland was a 
Past President of the Institute of Mining 
and Metallurgy, of the Royal Anthropo- 
logical Institute and of the Institute of 


be found useful, and we wish it a wide 
and increasing sale. 


‘The All-Electric Age,” by Adam 
Gowans Whyte, B.Sc., A.I.E.E. (Lordon, 
Constable and Co., Ltd., 7s. 6d.), 13 an 
interesting and well-compiled history of 
the. birth of the electric age and its de- 
velopment. It is’ well illustrated, and 
should help materially to popularise and 
extend the use of electricity in the home, 
the factory, and elsewhere. Somehow we 
do not get along as fast towards the 
realisation of the future which Mr. 
Gowans Whyte so temptingly depicts in 
chapted xiv. as one could wish, especially 
in the household. His book, we hope, 
will sell largely and help to familiarise 
the general public with the matchless 
advantages of electricity for lighting and 
heating, and so quicken their production 
at reasonable cost. 


“Textiles,” by A. F. Barker, M.Sc. 
(London, Constable and Co., Ltd., 10, 
Orange Street, Leicester Square, W.C., 
15s.) is a revised edition of a book which 
has found a sufficiently high place in the 
estimation of those interested to render 
the present revision and additions very 
welcome. The volume covers practically 
the whole range 
special chapters by Professor Gardner, 


Dr. Rivers 


Professor William Gowland, F.R.S., 


Educated at the Royal 


of textiles, including . 


Metals, Gold Medallist of the Institute of 
Mining and Metallurgy, and Fellow or 
member of all the principal scientific 
societies. He contributed largely to the 
various scientific journals, and was for- 
merly Examiner in Metallurgy to the 


The judges have awarded the Rolleston 
Memorial Prize to Gavin R. de Beer, B.A., 
‘Demy of Magdalen College, Oxford. The 
puze, which is now of the value of about 


£90, is-given once in two years for original 
Tesearch in any subject under the follow- 
ing heads: Animal and Vegetable Mor- 
phology, Physiology and Pathology, and 
‘Anthropology, to be selected by the candi- 
dates themselves. 


In the ‘‘ Manchester Guardian ” of the 
8th inst. Sir William Boyd Dawkins de- 
Scribes and illustrates a huge cuttlefish 
stranded on the African coast near Beira, 
which, as he observes, is a truly remark- 
able instance of the habitation of the sea 
by creatures of a size almost fabulous, and 
totally unlike the whales and other giants 
of the deep with which we are familiar. 
The posterior part of the cuttlefish 
measured six metres (19ft. 6in.) long, three 
-metres (9ft. 10in.) broad, and 1.20 metre 
(Sit. 1lin.) high. It was embedded by its 
weight in the sand. The weight was esti- 
mated at from six to eight tons. The 
length of the animal when it was first dis- 
covered on the sand near Macuti, accord- 
ing to the conflicting statements of the 
Kaffirs, make it to vary from 30 to 50 
meters (98 to 164 feet). 


Dr. William Halse R. Rivers, «Fellow 


and -Prelector in Natural Sciences, St. 


John’s College, Cambridge, died on the 


evening of Whitsun Day at Cambridge. 


‘Board of Education and the Unicersity of 
London. 


Bain, who for considerably more than 
thirty years was superintending engineer 
of the Cunard Steamship Company, and 
who was responsible for great develop- 
ments in marine éngineering, particularly 
as applied to Atlantic liners. 
who was born in 1841, was the son of an 
engineer who worked under Sir Robert 
Napier, one of the pioneers of marine 
engineering. | 


The death is announced of Mr. James 


Mr. Bain, 


“Coal Tar Colours in the Decorative 
Industries,” by A. Clarke, F.C.S. (Lon- 
don : Constable and Co., Ltd., 10, Orange 
Street, Leicester Square, W.C., 6s.) deals 
instructively, in not too technical lan- 
guage, with the use of the coal tar dyes 
for decorative purposes not only in lake- 
making, but in the staining of wood, in 
varnish making, and *for leather, for 
paper, linoleum, and a variety of other 
materials. As yet, undoubtedly, the 
general utility of the coal-tar dyestuffs 
has not been realised fully by those 
engaged, and this useful text-book should 
stir up those concerned to efforts which 
may not impossibly reward those encour- 
aged to make them as profitably as they 


Mr. R. Snow, Mr. W. H. Cook, and Pro- 
fessor Bradbury, on sections regarding 
which they are well recognised authori- 
ties. The practical man, in his everyday 
difficulties, and the student alike will find 
the book as valuable a guide as it is reli- 
able. 

‘‘Model Electric Locomotives and Rail- 
ways,” by Henry Greenly (London, Cassell 
and Co., Ltd., 6s. net) is a thoroughly 
practical volume, illustrated by 326 draw- 
ings and excellent photographs. Its scope 
is indicated by some of the chapter head- 
ings : Development of Electric Locomotive 
Types, Notable Model Electric Locomo- 
tives, How an Electric Motor Works, The 
Four-conductor System, Electric Motors 
for Model Traction Purposes, Collect- 
ing Shoes, Overhead Bows and Track- 
bonding Signals, Power Supply, ete. 
Mr. Greenly is not only clear but 
concise. He has closely condensed his 
information, and the book is literally 
packed with data, instruction, and details, 
all of which model engineers will welcome 
eagerly. i , 

With reference to the notice in our 
issue dated May 26, concerning ‘‘ Metal- 
lurgy of Iron and Steel ” (Pitman, 2s. 6d. 
net) this book was described, by a printer s 
error, as a ‘‘ botanical print.” Actually, 
the volume is one of the Technical Primer 
Series, and deals with the development of 
moderp practice in the metallurgy of iron 
and steel and its bearing on the conserva- 
tion of \metal.and fuel. 
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LETTERS TO THE EDITOR | optical deception. It is easily visible with a Qn a different plane perhaps, yet to me 


5-in. 0.g., so much so as to attract the eye at| of questionable taste, is the use Of letter 
eo signifying membership of scientific societies for 
business purposes. Culprits are perhaps not 
numerous, but I have known a few glaring 
cases. Whatever membership may signify, i 
is no guarantee of efficiency in busine 
matters in connection with the science in 


volved, and it may not be amiss to allay 
argent, 


THE SUN—MEROURY—SATURN. 


[246.J—Mr. A. O. Holcroft (225) must 
indeed be a simple soul. He gazes steadily 
into the eye of the setting Sun, and then 
takes the protests and contortions of his own 
dazzled retina for objective solar phenomena. 
A child of average intelligence would not be 
deceived as to the origin of the dark ring, 
brilliant flashes, coloured crescents, ete. I 
would suggest to him one or two further ex- 
periments. After gazing at the Sun let him 
look away to the sky or landscape in some 
other direction. He will then see coloured 
images of the Sun floating about for several 
minutes. He should suppose these -are real 
objects if he is to be consistent. Both. they 
and his other solar phenomena are in his eyes 
. only. He reminds me of a joke which was 

tried upon me in my childhood’s days. I was 
told by grown-ups, who should have known 
better, that to sea Jupiter’s satellites it was 
only necessary to look at the reflection of the 
paie in a common looking-glass. I did not 
believe it, bub nevertheless I took the first 
opportunity of observing the planet from my 
mother’s bedroom window, armed with her 
dressing-glass. Sure enough, four faint, stars 
could ‘be seen about the planet, lined u 
three on one side, one_on the other. Tf 1 
had been Mr. A. O. Holoroft I should there 
and then have proclaimed the discovery in 
some scientific paper. But though only aged 
ten at the time, 1 had some reasoning powers 
developing somewhere, and, after thin. ing a 
bit, I turned the glass on Sirius. Behold! the 
Dog-star had four satellites also! Then I 
reflected the flame of the bedroom candle, and 
lo! that also was attended by four fainter 
counterparts of itselfi—and the murder was 
out. . 

Referring to Mr. Holcroft’s comparison 
‘of his “dark ring” to the upper edge of a 


rainbow ‘‘seen when the observer is between’ 


the Sun and the rainbow,” I should like to 
ask him if he ever heard of a rainbow being 
seen under any other conditions. It would be 
a truly remarkable rainbow which could 
appear when the observer wag not so placed. 
e centre of a rainbow is always exactly 
opposite the Sun, and cannot be anywhere 
else. I should advise Mr. Holcroft, for his 
own credit,. to t to obtain sufficient 
acquaintance with the elements of physical 
science to enable him to write to a scientific 
Si without perpetrating howlers. 
Referring to various letters om the recent 
apparition of Mercury (226, 227, etc.), I am 
surprised that none of the observers managed 
to spot the planet before May 12. He was 
quite conspicuously visible here on the even- 
ing of the 7th, and every clear evening from 
that till the 26th. Itis, I think, the longest 
time during which I have followed the planet 
with the naked eye. While on this subject, 
may I ask if any reader hag remarked the 
very curious shapes sometimes assumed by the 
terminator of Mercury when nearly dichoto- 
mised. I have seen it once or twice as a 
sort of ‘‘Cupid’s bow” curve projected for- 
ward at the equator (if he has an equator), 
and concave near each pole. 
Desloges draws the same appearance, and also 
@ curve somewhat like an oblique letter S, a 
convexity near one cusp, and a concavity 
approaching the other. What sort of shape can 
the planet’s surface have to give such results? 
M. Desloges also draws Saturn in a recently 
issued report from his observations of Setif 
and Laghouat, with what I have before in 
these columns called the ‘‘ black cat’s ears ” 
strongiy and unmistakably shown—I mean 
the strange angular projections on the planet's 
shadow where it meets the Cassini division 
on the ring. I could understand these being 
an optical illusion produced by the shadow 
when it is visible; but not when it is wholly 
concealed by the planet’s globe, as it is at 
opposition. Yet there they are, two little 
black triangles, one on each side of the globe, 
just as I formerly saw them. How does any 
part of the shadow of Saturn contrive not 
to ‘be hidden by Saturn at opposition. Can 
there be some sort of refracting medium about 
the inner edge of the Cassini division. The 
Phenomenon is too conspicuous to be a mere 


M. Jarry |; 


once. Wm. F. A. Ellison. 
Armagh Observatory. 


JUPITER—SOLAR HALO—“ PRO- 
FESSOR.” 


[247.]}—-In letter 195, page 206, I recorded 
the presence of dark spots on the north edge 
of the South Equatorial Belt of Jupiter 
possessing an abnormal rate of motion. I 
mentioned that these spots had recently 
become faint and difficult. Since my letter 
appeared there has been an increase in the 
intensity of the spots, althopgh to recognise 
plurality is not easy. They are certainly 
easier to observe than at the time I wrote. 

On June 3 I found their centre to be in 
longitude 241.4 Sys. I., so that during the 
one hundred and fifty-six rotations I have 
observed, the longitude has increased by more 
than sixty-eight degrees, the abnormal rate 
being maintained. Anyone interested may 
estimate when to look for these spots, if th 
remember that they retrograde on the Sys. I. 
rate slightly more than the equivalent to one 
degree per day. 

There is another abnormal movement taking 
place in the same Jovian latitude. Through- 
out the present ‘‘ opposition ” there has been 


P | a half-tone slanting channel crossing the South 
Equatorial Belts from the South Tropical Zone 


in. a north preceding direction, and, as l 
believe, opening definitely into the Equatorial 
zone; that is to say, cutting through the 
north component of the South Equatorial 
Belts. This opening has been in the samo 
longitude as the preceding end of the South 
Tropical Disturbance a few degrees south, 
throughout the season. We have, therefore, 


the appearance of a gap in a Sys. T. belt moving 


with a-Sys. II. rate ‘The explanation of this 
may be simple, if we allow that the apparent 
channel is in reality a cloud formation, hav- 
ing its genesis in the §.T.D. and drifting or 
‘“‘ climbing ” towards the equator, influenced 
by the planet’s rapid rotation, the gap being 
merely the over-lay of the S.E.B. by it, after 
which the cloud merges with the material 
of the E. zone. My difficulty then will be, 
why are such occurrences so infrequent? 

Re Solar Halo (letter 208).—At the precise 
time given, I, too, observed a solar halo from 
here, due doubtless to a similarity in meteoro- 
logical conditions with those at Hereford at 
the time. This is, of course, mere coincidence, 
aS, for optical reasons, it could not have been 
the same halo. Solar haloes are frequently 
to be seen, scarcely a week passing without 
records of such from somewhere in these isles. 
These ‘haloes usually appear white, but 
coloured haloes are not infrequent. When 
colours are shown, the outer border is green, 
the inner red. : 

Referring to letter 209.—The great difficulty 
I have in accepting the snowfall explanation 
of the intense brightmess of certain lunar 
features is that the Moon’s mass is not nearly 
sufficient to retain water vapour, or, for the 
matter of that, any gas known to us, unless 
the whole of the molecular theory of gases 


is unsound. It is doubtful if the Moon could 


retain water vapour if its mass was anything 
less than twenty times what it is known to 


è. ' 
Letter 225 makes curious reading. Would 
it not be well for the writer to consult an 
oculist? A dull white sun near the horizon 
with a dark ring around it seems a bit out of 
the ordinary. The observation is certainly 
instructive, even to me. If, as stated, it is 
really a great acquisition to the theory of the 
visual angle, it comes at. an opportune 
moment, as it seems sadly needed. 

In a reply to “ D. F.” in the Answers to 
Correspondents, you touch a topic worthy of 
even greater extension in your columns, We 
seem to glory in prefixes and suffixes. We 
smile at the Germans unloading iron crosses, 
and then scattered O.B.E.’s and similar bfoad- 
cast, until the distinction lost appreciation. 
“ Prof.” X. stands ina markai place, 
draws teeth gratis, and sells pills and their 
purchasers at the same time. “Prof.” Y. 
reads your planet at a charge of gi ce, 
The honourable title is assumed with the 
deliberate intention to deceive. Such. prosti- 
tution of honourable and recognised titles 
ought to be preventable by law. 


out. P; 
The University Observatory, Durham. 


P.S.—The region of the abnormal moving 
spot on Jupiter referred to in my earlier note 
is undergoing changes so marked and rapid 
that I should think its equal has not been 
seen before, yet such changes may and pro 
ably will be missed by the casual observer. 
To aid such, will you please let me point 
out that this remarkable region will be œ 
or near the central meridian of the plang 
at the times given below? 


June 17, at 9 hrs. 37 mins. 

June 19, at 10 hrs. 53 mins. 

June 21, at 12 hrs. 10 mins. 

June 22, at 7 hrs. 53 mins. A 

June 24, at 9 hrs. 10 mins. G.M.T. 
The principal spot is now followed by a bdi, 
light oval, like an undersized Red Spot Hd- 
low inverted, this being followed by another. 
dark spot, but as the latter has only de 
veloped very recently I am at present unable 
to say whether or not it shares in the ab 
normal rate of rotation. I first ‘‘ timed” 
it last night. A careful observer will re 
cognise the unusual movement in two days, 
as in that interval the departure from the 
normal of the belt is upwards of five minote. 
__ June 9, 1922. . 


JUPITER. 


[248.]-—Severa] features call for special 
mention. The N.T.B. has faded consider- 
ably, but shows dark condensations in some 
longitudes and is very faint in others. 

The breaking-up of the N.E.B. since lest 
year is very striking, the belt now showing 
a maze of white streaks and spots, dark 
spots, and some fine projections into the 
Equatorial Zone, the activity being greater 
in similar longitudes to those of the “p” 
and ‘‘f”’ ends of the S.T.D., whereas about 
the longitude of the Red Spot Hollow the 
N.E.B. seems quieter. Some of the white 
spots on thjs belt are exceedingly brilliant. 


In the Equatorial Zone, which has Jost its 
previous yellow tinge, many large white areas 
appear and the Equatorial Band is visible m 
short sections. ; , 

On the South-East Belt a fine featare is 
the wonderful rift following the ‘p’ end of 
the §.T.D., made up apparently of three or 
four half-tone spots. The S.T.D. is mot 
uniform in tone. In the centre, adjoining 
the S.T.B., it is distinctly Eghter, and st 
the ‘‘f”? end several whiti ots are 
visible, the general effect being when 
the disturbance is on the following side 
the disc there is a curvature given to th 
S. edge of the S.E.B. on the preceding side. 
The Red Spot Hollow is a beautiful sight 
when central, the “‘p ? side of the bay being | 
very white, while the “f” side, to & pomi 
just following the “f ” shoulder, is distinctly | 
shaded. There is also a curved dark streak} 
at the S. margin of the spot itself. The 
curve of the bay seems uniform, althoogh 
under good definition in early May the “‘p’ 
slope appeared steeper than the ‘ f.” Pre 
ceding the Hollow are some fine white mark. ' 
ings. 

. On the N. edge S.E.B. is a very fine dark 
spot of a triangular ghape almost black, 
flanked by two magnificent white . re 
minding me of a si area to which J drew 
attention in the “E.M.” last June (1921'. 
and which Mr. Sargent showed was po- 
sessed of abnormal speed. The presant ap 
parition was not seen on May 18, bat was 
very prominent forward of C.M. May 2l, and 
more so in same position May 50. It was 
timed on C.M.G.M.T. 9 h. 17 m., June l, | 
I 2399.45, and again G.M.T, 8 h. 52 m., June ' 
8, I 249°, seventeen>revolutions giving aa 
average-of 9 h: 51,m>28.2 s. ee abe 


~ 


-æ 


June 16, 1922. 


= The S.T.Z., apart from the South Tropical 
` Disturbance, is very white, and especially so 
following the “f” end. 

= The S.T.B. is darker in places and broken 
. in others—one break occurring just in front 
_of the §.T.D. and another “f” the R.S.H. 
On occasions the two main bets have pre- 
—gented a beautiful red tinge, very marked, 
. put. generally the tone is more of an olive- 
: brown. During the last three months defi- 
_ pition here has been in striking contrast to 
` that of last year; no less than 42 nights being 
good or very good, allowing the use of high 
powers, 288 to 480 on an 8-in. Slade mirror. 


E. L. Attkins. 
Squirrels Heath, June 10. 


THE WEATHER OF MAY, 1922: SOME 
FREAKS. ` 

{[240.}-If one may ‘be permitted to para- 
phrase a crude metaphor permitted to the lead- 
ing light. in our domestic politics, the closing 
remarks of my last letter ‘‘ sounded the tocsin 
of’ summer. For the month of May rose 
_ every whit to, and exceeded my most sanguine 
expectations jin the matter of weather, 

generally. 


other, hail-storms so interestingly 
described by two correspondents in last issue 
of “E.M.” gave me the go-by altogether. I 
_ have been waiting for years to see some of 
these lumps of weighing perhaps two 
ounces hurtling through the air; but I am 
afraid if they were to come along now they 
would play the very deuce with some of my 
apparatus in the garden. That is one curious 
feature about these formidable happenings: we 
read of windows smashed and sun-blinds torn 
—I have- been witness to this sort of thing 


when the hailstones were no larger than peas— 


bub never a case of Homo Sapiens having his 
head cracked by a two-ounce missile falling 
perhaps a mile under the acceleration of gravi- 
tation. . No doubt the lower atmosphere serves 
as a cushion ; but, as the budding lecturer on 
- sidereal time remarked when taxed as to why 
we do not get 366 days every year, ‘‘ It do 
seem funny, don’t it?’* However, I am not 
challenging the general tenour of the reports: 
I have got a detailed and very interesting 
account of similar experience from a highly 
respected correspondent of ‘‘ Ours.’’ A sound 
theory as to the origin of these lumps of 
1ce would be a real jewel. The mere coales- 
cence of raindrops weighing little more than 
one grain each seems far ‘‘ too too.” 

May just past treated me to 286.5 hours of 
bright sunshine. That for the fraction of the 
year covered by the first five months tots 
up to only 623.5 hours; hence mother Maia 
fairly shone. Only two days went sunless, 
vız., rd and 11th. Days 21,.22, 28, and 29 
wero simply brilliant. The mean temperature 
of four nearly equal consecutive sections ct 
the month runs, 52°, 55.8°, 66.3°, and 64.2°, 
that of the full 31 days 59.5°, or 4.5° above 
the average. The warmth of May, therefore, 
brings the mean temperature of the fraction 
of the year so lapsed up to 45.32°, to set 
against an average of 44.8°. The lowest read- 
ing in the screen, 54.89, marked the morning 
of day 12; and the highest, 87°, was read off 
on day 22. The mean temperature of the 12th 
was only 45.75°; that of the tenth day later 
74.25.° On six days a reading higher than 
80° was entered. During the month earth 
temperature at 28 in. down rose from 45.5° 
to 56.3°. Considering this is in dense clay soil, 
and shaded from direct solar radiation by en 
ash tree, such advance seems astonishing. 


Rain fell here on nine days in May. The 
greatest fall for one day, 0.29 in., occurred 
ina thunderstorm in the early morning cf 
the 25th, and has, therefore, to be credited 
to day 24. The slight showers of day 18 
were unregistrable; and, although on the 
22nd and in the morning of the 23rd, showers, 
hail, and thunder were noted in W.C. district, 
we had nothing of the sort here. The totel 
rainfall of the month amounts to 0.86 in.; 
so bringing that of ihe five months lapsed up 
to 30.15 in., to meet an average of 9.41 in. 


aul William Godden. 
_ Richmond Avenue, 
Willesden, N.W.10, June 5. 
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MERCURY AND VENUS. 


{250.}—Mercury was seen ten times this 
apparition between May 7 and 23, with the 
naked eye. On the 7th the telescope was 
used-as a pointer; on the 8th, at 8.30, he 
was picked up without, using Venus as a 
guide. ` eo 

Besides the poor observations previously 
recorded, Mercyry was app i in the 
4.2 in. on May 194 15 and 17, about the time 
of sunset. Definition very good, on 15th 
especially, The markings on the three 
nights appeared similar, the most certain 
being as follows :— 

1.-A dark narrow line running from the 
limb near S. horn to terminator, cutting off 
a thin slice of the S. horn. Best seen before 
sunset, and therefore regarded with suspicion, 
but it seemed too conspicuous to be an illu- 
sion. 

2. A very noticeable dark marking on 
terminator just S. of. centre, like a ‘‘sea’’ on 
the Moon; causing an indentation in the 
terminator. 

5. Running from this, northwards and a 
little W., a grey streak. It faded out gradu- 
ally towards the N.W, limb, and was slightly 
concave to the E. Best seen after sunset, 
especially on the 15th. | 

Other markings were sometimes suspected, 
but uncertainly. The above markings seemed 
to move westward during 40 minutes’ observa. 
tion, and on the 17th seemed to cross the 
terminator later than on the 15th; but in 
such a matter it is very difficult to avoid 
bias, so I am not sure of this. I found the 
terminator straight on the 17th, and de- 
cidedly concave on the 19th, in twilight. 

The white markings on Venus began to 
fade on May 13 or 14, and the disc has 
shown the more usual aspect of faint, in- 
definite grey shadings, which cannot be cer- 
tainly identified from day to day. Except 
for a slight clearing-up about the 20th, the 
markings have become steadily fainter, and 
on June 1, under exquisite definition, I could 
not even suspect the slightest: trace of mark- 
ing. I think I should record, however, that 
on May 24, at 11.30, among other markings 
which I attempted to draw, there was visible 
along the S.W. limb a most beautiful white 
streak, contrasting in colour with the rest of 
the disc, which seemed dull yellow to me. 
At 12 noon definition was worse, and it was 
not nearly so conspicuous. , 

I succeeded in picking up Procyon with 
the 4.2-in. on May 21 at 1 p.m. with x50. 
Once seen it was quite ar easy object. Pol- 
lux was also found, then accidentally lost. 

Oxford, June 4. J. H. J. 


MERCURY. 

(251.]—-On Sunday evening, May 7, I made 
the first of ten observations of the planet 
Mercury, verifying them with the field-glass. 
On the above date Mercury had passed 
superior conjunction by only fourteen days, 
having been in conjunction on April 24. At 
the time of the elongation, however, the 
planet’s Jight seemed feeble, although the 
sky appeared clear and Venus shone bril- 
liantly. But on my last observation Mercury 
appeared to have recovered, making allow- 
ance for the brilliant twilight of the season. 
To make observations cf Mercury I have 
generally to take to the road to obtain a suit- 
able horizon; and I find a railway ‘bridge or 
railway cutting is most useful for amateur 
astronomers living in big cities. It was in 
the month of February, I believe, that your 
valued correspondent Colonel Markwick 
wrote of his observations on the young Moon 
of January 31 of this year. I was also ad- 
miring the beauty of the Moon, and also made 
the only observation of Mercury in his 
January elongation. It was one of the most 
beautiful evenings of the winter, and the 
shy little planet was flashing over a lovely 


sunset at 5.30 p.m. 
Bishopston, Bristol. Francis Froude. 


[252.1—Mr. Mee’s difficulty (letter 241) in 
seeing Mercury may have heen due to haze 
in the light sky, and perhaps he looked too 
soon after sunset. It was easy. to find. 
because of the neighbourhood of Venus as a 
guide. I did not look for it until Mav 18. 
I saw it with the opera-glass on May 18, 19, 
20, 21, 23, 24, and with only spectacles on 


withoyt its aid on none. 


-the Polar Cap, seen. 
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18, 21, 24. On the 27th the crescent was 

visible at 8.50 G.T. in 3-inch refractor and 

its l-inch finder, but not with the 

glass. On all other nights to the 3lst there 

were clouds or too much haze. K. Q. 
West Ealing. 


MERCURY—RAINFALL. `. 


[253.}—My experience with Mercury some 
sixty miles west of Llanishen is similar to 
that recorded by Mr. Mee. Not on many 
nights could I detect it with a binocular—~ 
Nor was it always 
the seemingly clearest evenings on which it, 
was seen. 
affecting eyesight, or were atmospheric con- 
ditions in fault? There were some notable 
sunsets in the period, especially two, wher 
most unusual pale lilac tints pervaded sky 
and sea. Had the conditions which coloured 
the sky an obscuring effect? As to weather 
forecasts, one locally current was for per- 
sistent cold wind till June—a sufficiently bad 
shot. I gather that the Tunbridge Wells 
hailstorm was curiously restricted, as none 
fell at a place just six miles from tie 
Pantiles. A letter announcing that the 
spring rains had put fear of drought out of 


question was mischievously premature, and 


many of us will anxiously watch our springs 
and well till near.Christmas, or even longer 
on the chalk. > 


COMET SKJELLERUP—MARS. 

[254.]—From the positions given ‘by the 
ephemeris in last week’s ‘‘E.M.,’’ it ap- 
pears that the comet will pass some 16’ south 
of the third magnitude star v Urse Majoris 
to-morrow (10th), and 9’ south of the pretty 
little triple star 65 Ursæ Majoris (mags. 7, 
94, and 7), P.A. 37° 114°, dist. 4”, 63”) on 
the 13th-14th. It will also pass pretty close 
to two fairly bright nebule. Thus, on the 
15th-16th, it will be 10’ south of 43H V, 
a large white nebula with a  brightish 
nucleus, and its place will then be indicated 
oe a line from a through y Urse 

ajoris and carrying it about 74° beyond 
the latter star. On the 21st the comet will 
be 10’ south of M 51, the spiral nebula in 
Canes Venatici. It is possible to give the 
exact hour of conjunction in R.A., because 
the time of the ephemeris is not stated, but 
RA presuming it refers to Greenwich mid- 
night. 

t would be interesting to have some 
accounts of observations of Mars by our 
astronomical enthusiasts. For my part, I 
have only had a chance to make one obser- 
vation so far this apparition. This was on 
April :29 d. 14 h. 45 m. G.M.T. My note- 
book reads: “‘ Mars observed x163, 8}-in. 
equatorial reflector. Though near meridian, 
lanet very low and air very tremulous. 
owever, the familiar form of the Syrtis 
Major was easily recognised near the centre 
of the disc, and above it a white patch, 
which I took to be Hellas.” 

The vernal equinox of Mars’ ‘southern 
hemisphere will occur on the 25th of this 
month, so that the South Polar ice cap will 
definitely begin to melt about mid-July and , 
the blue-green areas will be about at a maxi- 
mum intensity at that time. 

June 9. M. B. B. Heath. 


OBSERVATIONS OF PLANETS, 1922. 


(255.]—Mercury has been easily seen with 
the naked eye on clear evenings during the 
Elongation in May-June. The phase has been 
seen with the telescope, but not any mark- 
ings that one could be sure of. Venus has 
been examined several evenings. The only 


. markings that. were definite were three broad 


streaks radiating from a dark area which 
was sometimes further inwards from the ter- 
minator than at other times. 

Mars has not been seen with steady de- 
finition, and on two dates only (April 17 
and June 5) were any markings, besides 
June 5 Oh. was the 
best definition. Two broad shadings reach- 
ing from the Polar Cap nearly to the oppo- 
site Polar regions were visible. 

Jupiter presents an interesting and attrac- 
tive spectacle. The South Tropical, Equa- 
torial, and North. Tropical Zones- are very 
bright, nearly white at times. In the South 


Was it the passage of years _ 


1 


t 
t 
| 
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Equatorial Belt, besides the red spot and 
the disturbance mentioned by Mr. Sargent 
(letter 195, May 19), another spot has been 
seen preceding the red t on April 20, 
May 26, and June 7. May 8 and 20 and 
June 1 a spot was seen about à 85° Sys. JIT. 
This belt was quite red at times, and the 
faint markings appeared to be covered by 
the redness; this was especially noticeable 
on May 29. Saturn has made a fine show, 
but nothing beyond the ordinary features 
have been noticed. John E. Thrussell. 


LUNAR MAPS—THE CALENDAR. 


[256.]—In an account of the International 
Asironomical Union held at Rome last May 
I read: ‘‘Professor Turner reported that the 


maps of the Junar surface had been com- 


pleted and the list of crater names peparen 
but not yet inserted in the map con- 
fess all this is news to me, as I have heard 
of no great lunar chart since the publication 
of Mr. Goodacre’s. Perhaps some better- 
informed correspondent can explain. 


It seems a pity the Union was afraid to 


tackle a much-needed reform of the calendar. 
Do we trace the odium theologicum here— 
tho same baneful influence that hindered for 
generations the introduction of the Gregorian 
calendar into these islands? | 
Llanishen, Cardiff. Arthur Mee. 


SOLAR HALO. 


[257.As no meteorologist has replied to 
“H. J.’s”’ letter 208, I may say that on the 
date he mentions I observed from here the 
phenomenon exactly as he describes it, except 
that the portion of the halo to left of the 
Sun was not made out distinctly, owing, no 
doubt, to the wispy clouds that mixed them- 
selves with it. This confirmation may be 
of interest as coming from a district so far 
removed from Hereford. Phthynx. 

Meare Giffard, Bideford, North Devon. 


WEATHER FORECASTS. 


[258.j—Will you alow me to supplement 
Mr. Horner’s letter in your last issue, and say 
that warning of these storms in eastern dis- 
trict of England was given in Evesham paper 
on 16th and on 24th definitely, and that as 
early as April 17 a forecast of a very warm 
May, probably running into June, was issued 
in ‘‘ Dundee Courier,’’ giving 11th to 15th to 
be cold and possibly frosts, with about 23rd 
to 25th to be watched for fogs and low tem- 
peratures? The 20th to 25th were very, 
noticeable for fogs. My last forecast of 
May 28 reads as follows for June :—At first 
generally fine. Culmination of present spell 
June 1 or 2, and will be probably followed 
by local or sporadic storms between 2nd and 
7th, then a further fine spell, with 13th to 
17th to be watched for storms and indica- 
tions of variable or léss settled weather for 
the end of the month. If Mr. Godden spent 
1s. on the new issue of my book he might 
read, mark, and learn. 

W. M. Robertson. 


The Longacre, Cheltenham, June 3. 


DECLINATIONS OF FUNDAMENTAL 
STARS. 


[259.J—Probably many amateur astro- 
nomers may use, for the purpose of adjusting 
equatorial telescopes, the valuable table of 
Right Ascensions and Declinataons of 100 
Fundamental Stars on page 82 of this year’s 
Whitaker. It may be of service to them to 
point out that by an obvious stp the de- 
clination of a Cygni is given in the table 
as 44° 0’ 3” instead of 45° 0’ 3” as it should 
be. Alfred F. Butler. 

20, Graham Avenue, West Ealing,, W.13. 


DEAD SPOTS IN WIRELESS. 


(260.]—There is evidently a mistake in my 
letter (No. 244) of last week. The last para- 
graph should read: ‘‘ This latter case seems, 
at present at any rate, extremely difficult of 
solution, though it might be worth while 
flying a kite carrying a wire when the ship is 

in such a neighbourhood.” 
| l J. Warren-Barnsley. 
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REPLIES TO QUERIES. 


{1179.—CUTTING WORM WHEELS ON A 
LATHE.—The necessity of a dividing head 
mentioned by the querist, at any rate for 
wheels to mate with a single thread worm, is 
not quite clear. If the correct rotation is 
given to the blank so that the cutter correctly 
cuts one space, the cutter will come into the 
correct position for cutting the next space. The 
methed to be described of outting worm wheels 
on a lathe will deal with worm wheels with any 
number of teeth which are likely to be required 
in practice, provided the lathe is equippéd with 
the usual set of change wheels—i.e., wheels 
which will enable all prime numbers up to 23 
to be dealt with. A certain amount of adapt- 
ing of the lathe must be carried out. Arrange- 
mente must be made for the automatic cross- 
feed to be driven by a complete set-up of 
change wheels such as are used for screw out- 
ting; and for varied jobbing work it will be 
necessary to arrange that this set-up can be 
varied to an even greater extent than in screw 
cutting. The automatic crossfeed is not actually 
used, not being required, but the crossfeed 
driving gear is utilised, as suggested by the 
querist, to rotate the blank. A numerical 
example will be investigated. Suppose it is 
required to cut a worm wheel of 53 teeth (53 
being a high prime number) to mate with a 
single start, right-handed worm. It is necessary 
to find an integer n, such that 53 x n +1 
can be factorised into factors that fall within the 


‘range of the change wheels. Upon the magni- 


tude of n also depends the rate of feed, so that 
m can only fall within certain limits. In this 
instance a suitable value for n might be 8, and 
we have 53 x 8 +1 = 424 + 1 = 425 = 25 x 17. 
The change wheels are so set up that the 
blank is rotated 8-425ths of a revolution for one 
revolution of the cutter. This can fairly 
readily be arranged since 425 can be factorised 
Into 25 x 17. is rate of revolution is slower 
than the correct rate, 1-53rd of a revolution of 
the blank for one revolution of the cutter, by 
1 in 425, Remembering that the worm is 
right-handed, the blank will revolve counter- 
clockwise (viewed from above) at a rate that 
is 1 in 425 too slow. To correct this, and, at 
the same time, provide for an automatio feed, 
16 1s necessary that a slow motion be given to 
the saddle of the lathe, on which the blank 
is mounted, through the lathe lead screw. The 
amount of this travel will be 1-425th of the 
pitch of the worm for one revolution of the 
cutter, and, in this case, will be from left to 
right. This travel is so slow that it can best 
be effected by causing a pawl operated by the 
mandrel of the lathe to intermittently rotate 
a suitable wheel on the lead screw, or, if neces- 
sary, the last wheel of a train geared to the 
lead screw. The relative movement of the 
cutter and the blank will cause the cutter to 
be fed tangentially with regard to the blank, 
and the tooth spaces will be gradually formed. 
In the case of worms of more than one start, it 
will probably be most satisfactory to arrange as 
Many cutters as there are starts, taking great 
care that the cutters are all alike and are 
correctly spaced. The intermittent feeds should 
be arranged to take place while the cutter is 
not cutting. N. J. B. 


[246..—MOON’S TRUE POSITION ON 
THE HORIZON.—I suppose. Mr. Ellison, in 
referring to “ Lecky and Wrinkler,” means 
Capt. Lecky’s ‘‘ Wrinkles in Practical Navi- 
gation.” It is true that the rules of refraction 
are the same for all heavenly bodies, but Mr. 
Ellison omits to take into account the effect 
of parallax in the case of the Moon. In the 
introduction to Inman's Nautical Tables 
(1918), page xvi., in paragraph “ Correction to 
Observed Altitude,” it states:—‘The pre- 
ceding Table is calculate] for the moment 
when the Sun’s or body’s true altitude is 0. 
The apparent altitude of Sun or star is then 
about 34’, owing to the effect of parallax and 
refraction. The apparent altitude of the 
Moon is about 20’ below the ge 

.G. R. 


[249..—COOLIDGE TUBE.—In my answer 
on p. 233, ‘‘reserve’’ should be ‘“ reverse.” 


'266.—“ WATERS UNDER THE EARTH.” 
—I think the best source for such information is 
that dealing with questions of water supply, and 
in this connection, when the effective rainfall is 
taken as 24 inches for the year, the following 
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figures are commonly used: 34 is ‘‘ run off,” 44 
is evaporated and absorbed by vegon, & 
percolates the ground. Strictly speaking, 
rainfall which is not lost by evaporation o 
absorption by vegetation is ultimately tram 
ported to the sea, by rivers, since water whic 
sinks into the ground is eventually thrown out 
at lower levels as springs or seepages. 
factors determining: the figures are many and 
varying, and include type and porosity of rock, 
season, climate, extent of vegetation; these 
factors are again intimately related to om 
another. _ impervious rocks, such as day, 
there is practically no percolation; in a hi 
porous rock, such ag sand, chalk, there is ver 
little “‘run off.” For further information se 
“ British Rainfall,” published annually by the. 
British Rainfall Organisation; Strahan’s ie 
vestigation of Rivers (Final Report), Royal Geo | 
graphical Society, 1916, 3s. 6d. ; U.S. Geological 
tvey Memoirs; Encyclopedia Britannia, 
“ Water Supply’; while Arnold, Whittaker, | 
Woodward, are authors of books on wate 
supply in which this and similar questions an 
discussed. R. J. Fraser. ` 
$1, King Edward Road, Moscley, 
Birmingham. 


'275.-RUBBER.—When this material is » 
cheap that it is sold it so much per ton instead 
of so muoh ; ., It may come into vogue s 
road maral.. Comparative values may be 


roughly ls ee this way, Be pe a 
radium -` e milligram, ‘by the az, 
= = Charge Hand. 


[276.]—ELECTRO DEPOSITION.—I beg to 
thank Mr. Smith for his reply, and next eer 
him if he can give me any more inf ión’ 
The main point is to know: the suitable eleciz- 
lyte, and if there is mo trade. secret in this I 
should be obliged if he could let me know whai 
it is; or, and also, if he can give me the nam 
and address of any firm doing this clas o 
work. He states that a firm ertised in the 
“E.M.” about twelve or eighteen months ag, 
but I did not know of.the paper then, so cannot 
look up any back numbers for it. 

i . Mathewson. 


'278.1-CHIMES FOR HALL CLOCK. Dow 
«J. C. K.” really mean “feet” as ted? 
Two inches is very small for a cam wheel for 
such service. Indeed, I never knew cams u 
in hee or house clocks. But I have to do wi 
an 
ce J 


taken to allow a little space below the line of 
centres (in this case a line drawn thro the 
centre of wheel and that of the lever arbor) to 
prevent the lever from dropping from one cam 
on to the next—an equivalent to giving a pin- 
wheel a little run (which should always be done) 
before contact with the hammer lever. 

are usually screwed, separately or together.’ to 
the main wheel. John James Hall. 


1280.J—GRINDING CUTLERY.—I have just 
tried my razors—they were ground with a 
inch diameter wheel. Four-inch emery will do 
for pocket knives if they must be hollow- 
ground (which seems unusual); but should not 
care to shave with razors done on it. They are 
usually finished off on fine small sandstone 
wheels. Charge Hand. 


1282.1 OPEN DIAPASON.—Try an _ organ 
pipe on an American “‘ organ ” (so called)—oh! 
Hold your hand close to the hole that you tried 
the pipe on, while somebody “blows” the | 
bellows with the pedals. E. C. B. 


'283..—SLIP-IN BELTS.—I have always put 
mine on with copper rivets, burring them upon 
the inside of the rim. Any leather will do, but ° 
thick leather on a small pulley will reduce the 
speed considerably. I append an Americar 
cement recipe with diffidence, as I have not tried 
it. If effective it would save the necessary dril- 
ing of tho pulley for the rivets. For a good 
cement for fastening leather to pulleys eoak six 
pounds of carriage glue overnight, then heat 
thoroughly till dissolved, and add six pounds of 
white lead ground in oil. Reduce the mixture 
with oil until it is-of a free working rior. 
Add one ounce of nitric acid, and stir 
thoroughly mixed. The pulley surface should 
be made thoroughly clean, ‘and should be 
warmed to about 125 degrees Fahrenheit. Thea 
apply theycement and clamp on the leather, and 
let stand, twelve (hours before using. If the 
job is done right, it is claimed the leather will 


bhaa £ 


oe | iin. 
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have to be turned off in a lathe in order to 
: remove it. e Hand. 


` 1284.3 —THUMP IN PUMPS.—Probably the 
' valves now have too much lift. Shorten the 
' stroke by some means, if you can; or have new 
- valves fitted. They should have sufficient sur- 
face to strike against when up to prevent them 
` from battering up, and so giving them more 

lift; but most likely the extra lift is caused by 

E. ©. B 


- guccessive grindings m. 


(286. —BOILER, TUBE STOPPER.— 
. There is no one device for stopping tubes, 
each each type of boiler has to be con- 
neetec e ila SEA I neve oases 
- where plugs of woo ve been driven in the 
ends of tubes | One of these cases, a donkey- 
. boiler, terminated fatally; unfortunately, the 
: man killed, as is so often the case, nothing 
| ae Riki putting A the plugs. Tor marine 
c the stopper has to go in through the oom- 
- bustion aaber doors. The simplest stopper 
I have seen consisted of a rod of steel about 
. ł in. diameter screwed at each end, and long 
enough te project about 2 in. beyond each 
tube plate when in place. On one end a plug 
or fange was screwed an easy fit to the inside 
of tube in front of this an asbestos cup 
. “leather” was placed edges inwards. Another 
flange on the inside of cup kept it in place. 
. This flange was tapered, and was held up to 
the cup*by a length of tube slipped on tho 
ay At ms. ote ond i a amii: cup 
flanges, but the outside flange a lon 
- hexagonal boss or nut on its outer side. The 


action was as follows. - The rod with the 
cod flange was pushed into the burst 
tube. _ The other loose flange was then 


screwed down until the cup edges were insi le 
- mouth tube. ‘The pressure generally ex- 
_ panded the cups sufficiently to stop all leak- 
age, but if not the screwing up of the loose 
flange was continued. This, by means of the 
tube mounted on the rod, forced the two 
inner tapered flanges into the and ex- 
panded them a pressure tight dit against the 
tube. You cou'd make up a few of these very 
cheaply, and keep by you. 
David J. Smith. 


(27.I—FIRE GRATE FOR LANCASHIRE 
BOILER.—Are you going to build a boiler, 
as if the boilet'is in existence now. all these 
points are already settled for you. In any 
oase, the diameter of boiler is small for a 
ire, an] the flue tubes are also small 
about 2 ft. 9 in. being the smallest in general 
use, though in your case the small shell 
diameter would prevent these being above 
2 ft. 4 in. diameter with safety. Grate should 
dip at the back, about 3 to 4 in. in the length 
is enough, though some have less, and flat 
grates are common. Total length of grate 
6 ft. You will get stock firebars for Lanca- 
shire boilers, so need not worry about making 
patterns for them. Dead plate about 8 in. to 
10 in. wide. David J. Smith. 


(289.1—-INDICATOR.—Indicators for steam 
engines are highly specialised pieces of, ap- 
paratas, and you will do far better to either 

y or hire one. The idea of making one of 
these is on a par with making one watch for 
your own use. David J. Smith. 


[291. ]-—PUNCHING MACHINE.—These 
are of massive yet simple construction, and the 
method employed to the purch or ehear 
is usually by sliding a block between the end 
of lever or cam and the punch block. The 
slide with block is then lifted by the cam to 
itə usual height at each stroke, and this allows 
the work to be manipulated beneath it, but on 
the down stroke of cam the slide ard punch 
merely rest on the work. If on the next up 
*troke the sliding block is interposed the cam 
on the down stroke forces the punch through 
the metal. David J. Smith. 


(292.] -STEAM CONDENSATION.—An 
engine of this size should not require more 
than a 24-in, diamoter pipe, and even with 
_ this condersation will be heavy over this long 
distance. To put in a 12-in. pipe would be 
fluite a mistake, as the condensation. would be 
argely increased owing to the larger surface 
af the pipe. Fit a good steam trap at engiue 
erd, and also another at any point where pipe 
may take any considerable vertical deviation 
to keep condensed steam olear, or else sovere 
water hammer may be set up. Cover prpe 
thickly with Leroy’s or other good non-con- 
ducting material. , David J. Smith 

[293.}CRANKSHAFT.—Centre up and 
rough-turn over discs, also down faces. See 
that each end of shaft is rough-turned the 
seme diameter. Before removing from lathe 
trace a lino on outside faces of end discs corre- 
sponding: to centre line of pins. Take out of 
lathe and lay in V-blocks or, surface cr 
scribing-table. Take any one pin and gauge 


up metal carefully to see what ‘s to come off, | pipe. 


and even this on each side. Then mark centre 
by the scmbing-block on one diso and carry 
round to the other, the centre of pin being 
where the scribed line crosses the line or circle 
traced on lathe. Do not centre-pop yet. With 
dividers set out the other pin centres equidis- 
tant, and then bing each one round to 
scriber, carry round to other disc, and check 
off the metal available. If all sre equal or 
will clean up, centre-pop the centres in each 
diso and crill up if you are going to turn on 
the discs. If the shafts are tco long to allow 
of this, you will have tc fit cast-iron plates or 
flanges on the shaft-ends 4nd carry centres out 
to these. Iam, of course, presuming that the 
shaft is a steel forging, as you give no details. 
David J. Smith. 


[296.}-SHAFTING.—Sell the iron end buy 
either new steel turned sbafting or bright 
drawn steel rod of the size you require—I pre- 
oume l4 in., as this is quite good enough for 
shafting purposes. Otherwise mount the bars 
in lathe in usual way, but fix a good strong 
following stay on the saddle and a good fixed 
stay about half-way along bed. After drilling 
up centres, put on lathe and straighten—a block 
of wood and a crowbar will do the business. 
Skim up the place where fixed stay is to go 
and adjust the stay. With a keen tool take 
it dowh to within 1-22 of finished size in one 
cut, adjusting the following stay to the turned 
part. | When you come to the fixed stay undo 
it and transfer it to the other side of saddle, 
and go on. Finish with the next cut, which 
must have a rlentiful supply of soap and water 
all the time. (ot the top slide of rest over 
taper, so that very fine adjustment cen be 
given to tool while outting, as the cross sls 
must not be touched. Turn up as close to 
headstock as possible. After second cut put a 
ring gauge on shaft and ease any high places 
with a smooth file well . Then polish 
with an emery cloth clamp and oil. When all 
the lengths are done, mount a self-centring 
or dog chuck, fit up the fixed rest at far en 
of | end put each far in and part off the 
unturned part and put in 2 centre hole. 

‘ David J. Smita. 


{300.I—HARD STEEL.—Hardening cracks 
are ugually due to the cold article being exposed 
to great heat suddenly. Try heating ore gradu- 
ally, and see if that cures it. | Charge Hand. 


(300.}—HARD STEEL.—I have no claim to 
be a practised hardener of steel, but I have 
had alittle troublesome experience. In the first 
place, there is no reason, normally, why a piece 
of steel containing at least .5 per cant. of carbon 
should fail in hardening if. every care is taken; 
but the trouble is that very often every care 
is not taken. Every different grade of steel, 
and every different mass and shape requires to 
be individually pandered to. The piece referred 
to im query under notice is a fairly large 
thick lump, and therefore requires to be heated 
slowly, to ensure that the temperature is fairly 
uniform throughout. It must also be hardened 
by a slower cooling than a smaller or thinner 
piece would require, for the sudden cooling of 
the outside of a lump of metal causes shrinkage 
of the exterior layers, while the central mass 
remains the same size, being still.at the original 
high temperature; thus the hard and cold ex- 
terior layer is subjected to great stresses in the 
nature of a radial bursting force, which split 
the article once the outside skin is burst. It 
is a safer way, with thick objects, to Immerse 
them in the cooling medium for a second, then 
withdraw the article, and allow a certain amount 
of the retained heat of the central mass to 
reheat the exterior before the final plunge to 
cool outright. To do hardening really well, it 
is almost necessary to know the carbon content 
of the steel; it is at least necessary to know 
approximately that quantity. Some hardening 
is done in oil instead of water, as the cooling 
action is not so sudden. I am presuming that 
the article was not ‘“‘case-hardened.”” It must 
also be borne in mind that it is not good to heat 
the article beyond just what is required to 
temper or harden it, as the metal is liable to be 
“burned” and its properties injured, Carbon 
steels are generally heated to from 1.400° to 
1,600° F., (1,450° F. for about .5 per cent. carbon) 
—this is a “ dull cherry-red ’’—thon the article 
is quenched in water or oil, according to the 
degree of hardness required, and then the 
remaining heat allowed to reheat the quenched 
surface, and’ the article tempered by final 
quenching. THe main cause of fracture is 
sudden cooling of large masses, for the sudden 
cooling is only superficial. Geo. Mathewson. 


[303.}-CHOKED SUCTION PIPE.—Some 
pump! How did it manage to suck waʻer 
60 ft.2 I presumo you mean the delivery 


d| cylinder off 


pressures. 


_ Anyway, the only way to clear the 
ripes is to take them out,. hammer them, if 
wrought iron, ard replace. 

t David J. Smith. 


[304.}-WEIGHTS ON WHEEL.—At the 
nearest library turn up any standard work on 
“ Physics,” and therein read up the desorip- 
tion of “‘ Atwood’s Machine.” This will put 
you in possession of exactly the information 
you are asking for, and much better than can 
be done within the limits of a phort TORIY: 


[3071..—SEXTANT ADJUSTMENT.—With 
regard to this query, would some oom- 
petent oritio among your readers say 
whether the following method is theoretically 
correct and practical? , To test the diou- 
larity of the index mirror of a sextant: The 
requisite apparatus consists of a sextant stand 
and a surveyor’s staff. Fix the sextant in the 
stand and adjust the frame horizontall 


means of a gpirit-level, the arm of the 
sextant ‘being at zero. Block out the 
image of the index mirror by means of a 


card placed in front of it, and with the tele- 
scope, sight on the staff (fixed upright at 
50 or 60 yards distance), read the height, as 
nearly as sible in the centre of the tele- 
scopic field. Then, removing the card from 
the front of the index mirror, with the sex- 
tant (or other) telescope, from the staff, and 
at the height read, observe the index mirror. 
If the refector reads the same, the, index 
mirror is perpendicular, if tho aici is 
reater the mirror inclines backward; if lees, 
it inclines forward. J.G.R. 


[309.] -REPAIRING CYLINDER FACE.— 
There is no need to take the cylinder off the 
boiler to-make good‘the wear. You can hire 
from certain firms portable boring bars and 
valve face truing machireg for deng the work 


in place. It is uscless to try a this work 
except with the proper apona on, and unless 
you can get theso it will be better to take tho 


the boilor and do the work in the 


lathe and plaring machine in the usual way.’ 
David J. Smith. 


(311.]-TURNING UP CART-WHEEL 
AXLES.—What you want for this work is a 
good self-centring chuck. A chuck with boti 
inside and outside jaws would_be best, or even 
a good dog chuck. David J. Smith. 


.[312.]—-BEV EL WHEELS.—Providing the 
wheels are properly cut and meshed, there 
would be no difference in the running with 
either pair. It will be necessary to put in a 
thrust bearing to tako the thrust of the wheels 
if you want to get easy running. ; 

David J.~ Smith. 

1313.}—_SPELTER FUMES.—Apply a mix- 
ture of commercial hydrochloric acid (“‘ spirit of 
salt”) with an equal measure of water. Use a 
mop made by tying cotton-wool on to a small 
stick. Wash the windows thoronen with 


water afterwards, so as to remove all the acid. 
A, B. S. 


[315.]+-PEDAL PIPES. — There ig no 
“smallest size possible ’’—even though v:e 
guessed such necessary particulars as the use of 
the organ, its scheme of stops, and its wind! 
Diapason. 


[322.J—LATHE FRAME.—For a lathe to 
turn metal and especially a screw cutting 
lathe, the greatest possible rigidity is required. 
Therefore nag should have a cast-iron trame 
to which the bed should be rigidly attached. 
You will probably be able to get the necessary, 
cast-iron standards from one of the firms 
advertising in the “Sale” columns if you send 
them the dimersions of your f 
David J. Smith. 

[323.]—LEVERAGE OF SPANNER.—If 
the distance from the centre of the bolt to 
where the power is applied is the same in each 
case there is no difference in the leverage. 


David J. Smith. 


[323.}+-LEVERAGE OF SPANNER.— 
Theoretically there is no difference; but in 
practical operation one often gets the impres- 
sion that the one is often more effective than 
the other, simply because the power can be 
more effectively applied—like the old contro- 
versy as to the relative merits of a long and 
a short screwdriver. W. J. G.F. 


(323. —LEVERAGE OF SPANNER.—The 
leverage depends only on the distance in a 
straight line from the centre of the nut to the 
hand. The actual form of the material between 
these points makes no difference at all. 

(325.1I—LORD KELVIN’S WATER AC- 


CUMULATOR.—This. is are! a form of 
electric influence machine. A fine jet of water 


(d 


_ plug or leads may be 


BEAMS.—I find the 


. ends of the R.S.J.s are 


~it would be possible | 
` ceed 24 times the depth of the joist, to avoid 


258 


falling from an uninsulated nozzle, within an 
electrically charged metal cylinder, carries 
opposite charges to a metal funnel below. 
‘Two such arrangements have the funnel of 
‘each connected to the cylinder of the other, 
to charge it. The apparatus is of little use 
as @ source of electricity, because the mois- 
ture makes insulation difficult, and with 
any considerable electrification the spray is 
„deflected. l K. Q. 


* e 


low advice given there. Ganot’s " Physics ”’ 


is a good book for the purpose. .Turn up the 
section, dealing with ‘“ Meteorology ? and under 


‘* Atmospheric Electricity” you will find a de: 
tai description of the instrument you ask 
about. It is used for making continuous 
records of variations in the electrical tension 
of the atmosphere, W. J.G. FP. 


a 
called “mangle gear,” and that you will find 
it ed and figured in any book on gears, 
though perhaps in not too modern an edition. 
soi W. J.G. F. 
(327.J—-TRAVERSE MOTION.—īt all de- 


pends on the type of machine and the work it. 


3s to perform. There are planing machines 
fitted with a screw traverse, only one screw 
being employed. This is reversed by changing 
the belt driving the machine on to another 
pulley, which instead of drivicg the screw 
direct drives it through ‘gearing and thus 
reverses the motion. This would be a much 
‘simpler arrangement than having two screws. 
Instead of employing gearing to reverse the 
screw you could use straight and! cross belts 
which could be alternately drawn on to the 
‘driving pulley from loose pulleys as required. | 
David J. Smith. 


[328.J—PETROL ENGINE.—Quite probably 
. yes, a lighter grade of spirit | 


: would facilitate 
starting, but ‘an ounce of practice is worth a 
ton of theory, Mr. Old ’Un”—ergo, try it, and 
see! The most likely source of the trouble is 
in the ignition. Give full particulars of this, 
and one might be able to make some useful sug- 
gestions. Magneto may be weak, or deficient in 
speed at starting. If low tension, make and 
break may need attention ; if high tension, spark 
: be faulty; if battery and coil, 
a still larger choice of possible faults is avail 
able. Try the effect of advancing the ignition 
as far as you possibly can without “ back- 
firing.” ` W. J.G. F. 


[328.]—PETROL ENGINE.—Light grade 
‘spirit starts up very much easier than heavy, 
but it is quite possible. that your starting 
troubles may be due to one of many things. 
The ignition may be faulty, the carburettor 
may be out of adjustment or of bad desigr.. 
At any rate, try the lighter spirit, and if this 
makes no improvement. in the starting, then 
“the fault must be elsowhere. . 
David J. Smith. 


[529.] — STRENGTHENING FLOOR 
JOISTS.—As the span of 
21 ft. it will need to be 
should advise you to put 
steel joist on this job. This will stand any- 
thing that you are likely to get on the floor 
above. David J. Smith. 


[329.1] — STRENGTHENING FLOOR 
I. total load on the club- 
room floor (size 21 ft. by 15 ft. 6 in.) calculated 
at 1 cwt. per ft. super is 164 tons. The R.S.J. 
section required for the span of 21 ft. to 
carry the proportionate load of 8 tons will be 
12 in. by 5 in. by 32 lbs, by R.S.J. This 
means that each end‘ of the R.S.J. will 
transmit a load of 4 tons. It will be necessary 
for your correspondent, in dealing with this 
matter, to ensure the walls supporting the 
of sufficient strength 
for the purpose, and if the walls are only 9 in. 
thick it would be advisable to build up brick 
piers, or otherwise support the ends of R.S.J. 
on steel stanchions, and in this caso the span 
would be reduced to, say, about 20 ft., whenn 

; to use a lighter section. 
In selecting sections the span should not ex. 


a fair depth, and I 


undue deflection. Calculations of R.S.J.g are 
based on an extreme fibre stress of 7.5 tons per 
square inch, being one-fourth of the average 

eaking stress. I shall be very pleased to be 
of assistance to your correspondent. 


F. J. Cooke, M.S:A. 
Prudential Chambers, Banbury. ee 
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this joist wull be |} 


in a 43-in. x 12-in | 


QUERIES. 
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self 
for, 


Ypucu, St. Rosa, Misiones, Paraguay. 


-332.1 —0QAN 
POISON WATER 
kettles for about two years, 
able that since then the users have 


the water. 


ring used for kettles has a white, hard, 


off. 
water?—I. E, T. 


tensively every summer for years. 
scarcely a square yard is left intact. 
-tried in vain 


C. A. Walters. 


of ours 
soft black enamel for 
Wheeler. 


by chasers? I have tried in several shops, 


Flood. š 


out cracking? I want to run 
the. solution.—T, Cullen. 


[337.]}—DICHROISM.—What is the 
explanation of dichroism on the 
co 
and transmitted light?—Zetox. 

'338.1—-AG AIMO-GENESIS.—What, 


tion,” Vol. I., 
queen bee?—B. C. 


Bob Ridley. 


27 ins, 


mainsail «nd jib. I want her for use on the 
coast in rough weather.—Queenslander. 


'341..—SPEED OF LATHE.—What can I do 


to buck.up my old lathe and make it work 


quicker and more easily? It is an old-fashioned 


one and works hard. The fly-wheel is 3 ft. diam., 
and works the head-wheel, 6 in. diam., with a 
2-in. belt, The bed is 4 ft. long, but I can only 
work a piece of wood 2 ft. 3 in. long.—J. J. 


(342.1—NEW VERGE.—If after turning in a 
new verge the escapement is too deep, ought 
the verge pallets to be filed. off, or a new dove- 
tail fitted? Also should the pivot be turned 
and finished before or after riveting on the 
balance.—Fisoj. 

'343..—EYEPIECES FOR TELESCOPES.— 
I am very familiar with the Galilean, Huyghen. 
ian, and Rameden eyepieces. What are the 
following eyepieces specially adapted for: holo- 


scopic, ‘hhomogen, Kellner, oplanatic, orthascopic, 


and monocentric? 


Will someone explain how 


their lens systems are made up?—H. D. F. 


NIC AND -WORLD OF SCIENCE: No: 2986. 


[331.]—COOLER.—To Colonel D. J. Smith.— 
I am very much interested in the cooler you 
describe (No. 518, July 22, 1921), as I described 
ilar thing and sent it to *‘ Ours ” asking 
for confirmation, sizes, etc., but, unfortunately, 
it must have got lost, as it has not appeared. 
My idea included a weighted valve on escape 
from coil, so -as to ensure sufficient compres- 
sion. Surely if it is so efficient as to stop it- 
by forming ice (a result I never hoped 
although a confirmed optimist), it is the 
very thing that everyone wants who, like my- 
self, lives too far from any centre to obtain ice. 
If it could be arranged to run off a windmill 
with pump, I think that hosts of people in 
South America and other hot countries would 
welcome its introduction.—W. Bower, Estancia 


ALUMINIUM KETTLES 
?—We have used aluminium 
if is remark- 
ere 

from indigestion. All articles of food have been 
suspected in turn—bread bought from different 
places, the only thing left unchanged being 
We wonder if this .is dissolv- 
ing any of the metal from kettles and causing 
a form of poisoning. I notice that the gas- 
cry- 
stalline deposit on it which is difficult to file 
Can I apply any simple test to boiled 


333. -PAPERING.—A thickish wall-paper 
on passagea of three floors has come loose ex- 
i This year 
I have 
trade preparations, The paper 
was put on by a leading firm and is now crack- 
ing off audibly. Can anyone suggest a really 
strong adhesive that would hold on being pro- 
perly applied? I.-have always allowed time for 
the adhesive to soak well into the paper.— 


'334..-SOFT BLACK ENAMEL.—Will any 
give me a good recipe for a nice 
jewellery jobbing ?—F. 


1335. —“' BRINDLES.”—Are these still aes 

re 
they seem not known. I want to ornament 
a few things, not for trade purposes, and in my 
’prentice days found brindles very useful.—A. 


'336.1—WIRE-COATING.—Is there any. mix- 
ture similar to coal tar, sulphur, and boiled 
linseed oil which, after being applied to wire, 
will dry to the consistency of gutta-percha with- 
the wire through 


physical 
ifferent 
ours shown by substances seen by reflected 


if . any, 
other instances are found of Agamo-Genesis as 
mentioned by Haeckel in his ‘‘ History of Crea- 
p. ii, where he instances the 


[339.}-SPECIFIC GRAVITY BEADS.— 
How are the above weighted? I can make the 
beads, but am at a loss how to adjust them.— 


-1340.--BOAT FOR ROUGH WEATHER.— 
I have a 22 ft. boat over all, 7 ft. from bow to 
mast, 14 feet mast to stern, beam 6 ít., depth 
What sizes of mast, gaff, boom, and 
bowsprit should I fit her with, also hoist of 


r 


[344.—FREEZING MIXTURE. —Could any. 
one tell me the ingredients and proces q 
making a reliable freezing mixture to take th 
place of ice, which is sometimes difficult to 
get. We tried one formula which was given 
in a daily newspaper (nitrate of ammonia and 
water), but which in our case had no freezing 
effect whatever.—J. E. Briggs. 


1345. —-WATER.—I am just now confused in 
my mind as to-the chief source of our supply 
of drinking and household water. at [ 
specially want to know, and which I cannot 
discover by.reference to numerous cyclopedia, 
is: Do we very ‘greatly depend upon rainfall} 
I have alwaye supposed that the water we 
drink is chiefly supplied from subterranean 
sources, which can be very little affected by 
surface water, a proportion of which no dow 
percolates; bit great bulk passes in ew 
poration and into the sea. Do we not depend 
chiefly on subterranean waters, and how 3 the 
supply kept up? I shall be grateful for the 
removal of my ignorance.—H,0. 

- 1346.--SATELLITES OF URANUS.—In ths 
year’s Nautical Almanac, page 549 has a dia- 
gram of the orbits of these satellites. Most of 
such diagrams are. ambiguous, there being 
nothing to indicate which is the side of the 
orbit nearer the observer; but in this one from 
the disposition of the lines represending the 
inner orbits with regard to the circle repre 
senting the planet, the left edge of eee 
of the orbits appears to be in front the 
right edge-to the rear. Presumably, the plane 
of the ecliptic is perpendicular to the paper, 
and cuts this paralel to the lines of type. 
diagram agrees with that of Mars on e 511, 
and this I cannot understand, since the esta- 
lites ‘of Uranus move retrograde, while those 
It seems to me that the 


of Mars move direct. 
arrow on the diagram for Uranus should te 
reversed, for the motion indicated by 4t, if 
projected on the plane of the ecliptic, would 
direct. Perhaps someone could kindly æ- 
plain.—K. Q. 
__[347.|—COMETARY LONGITUDES AND 
INTERFEROMETER \IEASUREMENTS- 
In the “E.M.” for January 23, 1920, dir. 
Holiis described a method for findirg a - 
mately the heliocentric longitude of the p 
by applying the term “2 e sine né” to the 
mean longitude. I take ıt that any discrepancy 
betweer the result obtained by this method 
and the actual heliocentric longitude would be 
the result of perturbations caused by the other 
planets. Would Mr. Hollis please say if the 
method he describes may be used with equi 
or ‘reasonable accuracy for determining the 
heliocentric longitude of comets, and, if rot, 
how this can be roughly obtained? I should be 
obliged, too, if he would state limits of magni- 
tude and separation reached by the interfero- 
meter measurement of double stars as carried 
out at Mount Wilsor.—S, H. P. 


[348.J]—HARMONIC WAVE LINES. — I 
shouid be glad af some reader would give a 
sketch, or description, of æ device for draw- 
ing harmonic wave iires. The wave of a sne 
curve has amplitude in fixed relations to ware 
length. I want a-device by which both ampli- 
tude and length may be varied at will.—T. A. 

[349.]—FRAME AERIAL.—I wish to *‘con- 
struct one for indoor use. I have made the 
frame 5 ft. sq., and intend putting 10 bb. ol 
Wire on it to use with three-valive toeni 
set. Will some interested reader kindly tell 
me which gauge of wire to use, whether insr 
lated or not is the best? And is one end af 
the wire attached to ar insulator on the frame 
like ar outdoor aerial? Is there any best or 
special way of applying the wire round the 
frame?—A. F. R. . i 

[350.|—ELECTRIC TRUMPET. — Will 
someone tell me how to make a small electric | 
trumpet? Sketch would serve.—Denys Smith ` 

[351.]—ELECTRIC LAUNCH.—How can I 
best make a watertight ‘fitting for propeller 
shaft to pass through? -Boat is wood, 2 ft. 6 in. 
long. I can use all ordinary tools; but have 
ro ai: I have a casting of thrust-block.— - 


ery 


_ [352.]—CIRCULAR SAW.—Could a treadle 
circular saw be driven by sprocket wheels and 
a cycle chain better than by a plain belt? My 
belt on a 2-in. pulley slips-a good deal, and a 
larger pulley would he in the way of the work. 
I have put pins in the pulley and punched holes 
in the belt, but though the holes seem rightly 
spaced the pins will not run in them.—T. C. 
Nash, 

_ [353.]—TIRES WITHOUT ` HEAT.—Is 
there any means of putting, tee or. Yarrisg® 
wheels without heat, by hydraulic pressure? I 
am told it is done in the United States, but no 
details are’ obtainable-—-Sylvanus, ssi; 
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[354.)—CHILLED CASTINGS.—I have al C. M.—What experiments? Gelatine films tinted 


large number of chilled castings to produce, 
triangular in shape and 1 in. to 1% in. thick. 
One face has to be chilled and free from 
marks and blow-holes. Can any one tell me 
‘Low to cast them free from holes, and what is 
the best sort of chill ?—Sarsax. ~ 


[355.)—BENEFITS OF MASTICATION.— 
I see in one of the dailies that it has been 
found that mastication increases the flow of 
blood through the carotid artery, and that is 
why men here chew tobacco, and in America 
men, women and children-are always chewin 
gum. Is this one of the little tales with whic 
some of our daily newspapers fill up instead 
of news, and does chewing “ insure” us—of 
course, if “‘ registered readers ” !—against blood- 
laziness in the carotid artery?—T. Pearce. 


{356.I—PHOSPHOR TIN.—How., is phosphor 
tin made? How much phosphorus is re- 
quired for 1 cwt. of tin, what temperature, and 
which is the best time and way to add the 
-phosphorus?—G. Driver. | 


[357.—PREVENTING HALATION.—Will 
some photographic friend give a good formula 
Tale plates to prevent halation?—G. 


—_ (368.].—HEAT AND COLD.—I eam put- 
‘ting up a large weaving shed, and have to kee 
‘the same as.cool as possible in summer and 
warm in winter, but in both seasons the 
paet amount of moisture must be retained. 

ould skylights with double frames of glass, 
half an inch apart (or more or less), with the 
cavity sealed, be any protection from the sun 
in summer and the cold in winter? Also what 
‘is the least permissible angle for pitch of sky- 
lights looking north-east for the most vertical 
sun of summer?—G. H. J. 


_[359.}-STEAM EXHAUST.—Is it prac- 
ticable to return steam from engine cylinder 
back to boiler in the form of steam at every 
half-stroke? Is there any other reason than 
that why steam cannot be’retained to do the 
same work over and ovér again, instead of being 
wasted in exhaust or condenser? Is it a 
meen impossibility to obviate this?— 
Hylas. 


[360.-—SPANNER.—What is the rule for 
ce right size of spanner between the jaws? 
hould the spanner be one and a half times the 
diameter of the bolt—ie., should _ a 4-in. 
spanner ‘be ,ł in. between the jaws?—E. Wood. 


[361.} SPEED COUNTER.—Can anyone 
ve me particulars of magnet and number of 
Pedanchs cells required to lift the lever of 
a reciprocating speed counter? The end of the 
lever travels 5 in. and requires B oz, to balance 
it and 3 oz. to work it when fixed to a pair of 
scales.—C: Beverley. 


(362.}-STOW’S FLEXIBLE  DRILL.— 
ve any readers any knowledge of the above 
drill, which I saw nearly forty years ago at 
some exhibition? It was stated to be capable 
of being twisted any way and still keep up its 
rotation. Is it still used?—G. Peters. 


(363.]—TAPS.—Having some large taps to 
make, 4 in. to 8 in. diam., for drawing artesian 
well tubes out of the ground, I should be glad 
of advice. Which of the following methods 
would be advantageous? r 
to a solid iron forging, a solid steel forging, 
or a welded steel ring, with an iron sha 
screwed into it? If the last, what is the best 
kind of steel to get?—W. Fuller. 


—— >» oa —__——_ 
ANSWERS TO CORRESPONDENTS. 


en ieee 


The following are the initials, 
hand up to 1 p.m. on Tuesday, 
acknowledged elsewhere :— 

K. Srrancg Rowanp—W. Huxley—The 

| Bociety—Rev. C. Robinson, M.A.—Glatton— 
borne—W. D., Gateshead. 

CHRISTOPHER.—No. 

A. J. Topp.—Thanks, no. 

CARTE BLANCHE.—Quite impossible. 2. Yes. 

Cenrxt. “et it with Stourbridge clay, procurable 
ot most builders’ merchants. 

Barca.—A theatrical “ length " is 42 lines, by which 
measure the copylst of the part is, or was, 

INvEstoR.—Cannot say. Personally, we should not 
buy the.shares of a “ philanthropic company as 
a safe investment. 

L. EVaNS.—Mr. Proctor long ago effectively answered 
Professor Tait. Look up our article on p. 53 of 
our issue of September 29, 1876. 

. a “King of Bark” was Christopher 
A. Nasu.—The “King a ae of t] 


Ill. of Scandinavia, who. in : 
scarcity, ordered. birchwood bark to be mixed with 


meal for food. . 


etc., of letters to 
June 13, and un- 


Optical 
. Os- 


‘s “ae 


Steel strips welded |` 


| A limited number of the following 


with aniline colaurs may look nice, but conclu- 
sions as to colour based on experiments with them 
way cr may not be worth consideration. 


B. R. S.—Take what is offered you and build your 
ma half-brick wall close up against your neigh- 
ur’s. 

as much to go to law with the builders. _ 
EXcEss.—The recipes differ—probably because the re- 
quirements of those who use them do. Yours 
gives the fullest amount of shellac. Try 3 oz. to 

a pint of naphtha, adding } 0z. of benzoin. 


A. NICHOLSON.—The. Mamelon was the French name 
given to‘the fort of that name captured by them 
during the siege of Sebastopol in the Crimean war, 
ea it was a mound of the shape of a woman’s 

reast. 


G. BAILEY.—We never heard of the food you men; 
tion. Probably it is a misprint for -' spagirie ” 
food, which was Cagliostro’s ‘ elixir of immortal 
youth,” which is adopted from the Latin word 
i spagiricus ’—chemical. 


Meccas.—The “Lombard fever” is laziness. Pawn- 
brokers are called Lombard brokers because they 
exhibit the three golden balls of- the Lombard 
money-changers; and lazy people will pawn any- 
thing rather than work. f 


Novice.—Don’t plaster the straw hives over} it does 
the bees no good, to say the least. Have some 
straw shackles made the shape of a big extin- 
guisher, the straws lying yertically and reaching 
down well below the floor-board, cutting a small 
gap for the bees to enter by. , 


E. W. 8.—Our own opinion is that wires are of very 
little use. But fet and read the article on Archi- 
tectural Acoustics in the Building News of May 
12, which we can send you post free for 7d. It 
reviews the conclusions of the late Professor Sabine 
on the subject, who spent many years on experi- 


ments. 


NapAB.—The earliest miniature painters were -the 
Miniatori, a sect of monks noted for painting with 
minum, or red lead. ` They were at first the ini- 
tial letters of the rubrics in the service, books, 
and, as the head of the Virgin or some saint was 
usually introduced, the word came to express a 
small likeness. 


S. H. Grey.—The healing power of Nature is a pro- 
ferb, but there have been unbelievers. One was 
the celebrated physician Sir William Gull, who 
pulled ‘King Edward VII. (then Prince of Wales) 
through a dangerous illness. Huxley once re- 
ferred in his presence to the “vis medicatric 
-natura,”” when he was surprised to hear Gull ex- 
claim, “Stuff and nonsense! Nature is mostly 
occupied trying to put a man into his coffin. 


PuRIST.—The expression ‘':a steel pen ” is, of course, 
a misnomer. The word pen means a feather, and 
ig derived from the Latin penna—a wing. Mis- 
nomers are probably the longest lived of all anoma- 
lies, and, from memory | alone, one might 
fill a page with them, of which perhaps the most 
glaring are catgut, which is not the gut of cats, 
but of sheep; the Iron Mask, which was made of 
velvet, and mot of iron; lunar caustic, which is 
not derived from the moon; natives, which are 
oysters raised in artificial waters; salad oil, which 
wus not oil for salads, but for cleaning sallets— 
i.e., helmets; foxglove, which is not the glove of 
a fox, but of the fays, Or little folk; and down 
for adown, in which the absence of the negative “a 
utterly perverts the meaning, as the Saxon dun 
was an upland or hill, and a-dun its opposite— 
viz., a lowland or descent. 
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ADVERTISEMENT RATES. 


For Exchange. 
Addresses, 


For Sale. Wanted. - 
Situations. 


The Charge for Advertisements inserted under an 
the above headings ts Is. for the first 16 words, and rd fot. 
each succeeding eight words, which must be prepaid. 


> For Exchange. 

] roadhurst, Clarkson and Co., M 

Opticians, Exchange or Buy Anything Oaa 

Note address, 63, Farringdon Road, E.C.1. l 
Clarkson’s, 338, High Holborn 8 

Optical Mart. Make, Buy, Sell i R 

Optical Instruments. t; ees meee 
Witts, Opticians, 3, Buckingham Palace Road,. 


8.W.1, Buy, Sell, and Exchan e Onti 
ments. Repairs quickly executed. prone, LOPU 


a For Sale. 

efieoting Telescopes, Mirrors, Silvered by new: 

method. More light and durapility.— tin, 

Manse, Walpole, Halesworth. ENN 
Microscopical Slides.—Entomological. D - 

ces, and General Interest, 3s. 6d. dozen. E ARE 

—BAKER, 244, High Holborn, London. 


64-Page Book about Herbs and How to U 
Them, 2d. Send for one.—TRIMNELL n 
a aan Road. Cardiff. DaN HEDMAN: 

ing Attachments, with Vices for Lathes.— 
Tus WHEELER MANUPACTURING CO., LTD. 38- - 
ing, Wellington, Salop. a Oreee 


Swift's Delopine Microscope,’ spiral Abbe 
oculars, £14.—CLARK& and PAGEB x 
Holborn Circus, £.C.1 P A eee ee 


Home Radio: How to Make and Use it. 25,000 
omea eoa 48., post free, on approval.—Below. 
ooks Bought. Best prices given.—FoYLeS, Th 
Booksellers, 121, Charing Cross Road, London. z 


Blattis is an established scientific remedy, first 
adopted by E. Howarth, F.Z.S., to clear SELU of 
cockroaches from the Sheffield Workhouse at the 
Te mae Pame Government, which it effectually 

, i O 50 W 
A E A rever uscd. The Editor 

Tins, 1s. 6d., 2s, 8d., or 58, post free, f 
Sole Makers, HOWARTHS, 471, Crockamoor, Sbefileld. 


Ionised Tablets supply the blogd with those: 
elements the body needs, increasing vitality, func- 
tional activity. powers of concentration, mental 
clarity, physical fitness, and immunity from disease. 


Adenoids and Polypus cured by natural means;. 
operations unnecessary. Tonsils saved intact, thus- 
avoiding a lifelong handlcap. i 

Ionised Tablets, 3s. 6d., Gs. 6d., 12s. 6d. Send 
full details of ailment.—THE LABORATORY, 62, New- 
port Street, Bolton. 


Yost Typewriter, good make, but wants repair.. 
Price £3.—Can be seen at ENGLISH MECHANIC Office, 
Effingham House, Arundel Street, Strand, W.C., 
during office hours. 

Peale Oe eee oe and Toreign, all: 
kinds an rices. Send stamp for free — 
Address below j een 
rbd Mr Specimens, Rocks and Fossils, all 
prices.—RICHARDS’ SHOW Rooms, 48, Sydn t yx 
Fulham Road, London. aioe i 


Radio Magazines.—Al] the latest. “Radio. 
World,” 104d.; “ Popular Radio,” 103d,; “ Radio- 
Broadcast,” 1s. 6d.; “Radio News,” 1s, 6d.; 


“Scienco and Invention,” Is. 9d.; “ Scientific 
American,” 28. 6d., post free.—INTERNATIONAL NEWS 
Co., Ltd., 5, Breams Buildings, London, E.C.4. ° 

Spare Time Employment with Firelighter 
Machines, 70s. ; also Bundlers, 95s. Waste materials 
utilised.—HILL and HERBERT, Ltd., Great Central 
Street, Leicester. ; ; 


5,000 Manufacturing Secrets—Latest money- 
making recipes. All kinds. Catalogue, 2d.—TEcH- 
NOLOGIST, 262b, Edwards Street, South Shields. — 


Anglers’ Secrets._Catch fish in abundance. 
Instruction book, posted, 2s. 6d.—EXPERT, 69, More- 
cambe Street, London, S.E.17. 

Telesoope Work.—Equatorial Heads, best design ; 
on large ball race movement; divided circles.—G. 
WHITTLE, 166, Longmoor Lane, Liverpool. 

Cinematograph’ Films.—Hiome Cinemas from 
16s. Catalogue free. Write to-dey.—H. GENERAL,. 
114, Fernlea Road, Balham. 

D. J. Smith and Co., Ltd., Compton Works, 
Wickford, Essex, make all kinds of spare parts and 
carry out all classes of motor and engineering work 
repairs. 

“ Drinking water is more or less poison,” 
says the Editor of THE ENGLISH MECHANIC. *“ The- 
one safeguard is the persistent use of distilled 
water. This is easily and cheaply effected by the - 
admirably constructed ‘Gem Pure Water Still’ ™- 
Further, he says:— 

“ Distilled water is not merely a preventive. 
of disease—it is a positive remedy for Many com-- 
plaints, including dvapepeia and bladder troubles. 
Let any reader thus affected try a glassful taken 
nal an hour before each meal.” Gem Still pamphlet 
ree, 

The Gem H. Supplies Co., Ltd., 67, Southwark 
Street, London, S.E.1. 

The Patternscope.—Full-vicw-both-eyes, much-- 
admired, double-ended kaleidoscope. ‘Ingenious ” 
(“E.M.”) ‘ Beautiful pattcrns seen comfortably.” — 
(*Nature.”)  " Jolly.” —( Children’s Newspaper.” 
Post free, 38:--of ‘‘ PATTERNSCOPES,” 85, Duckett Rd., 
Harringay, London, Nit, 
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City Sale & Exchange 


2} x 3} Folding Klito, focussing, focussing 
screen, R.R. lens, f/8, Ensign Simplex shutter, 
ecinerane speeds and time, complete, 3 slides, 


Pair Gx Goerz Stereo Prismatic Binocu- 
LARS, eyepiece focussing, bending bar, and leather 
case, £6 12s. 6d. i 

Koristka Speoial Researoh Microscope, 
large stand on heavy foot, 45 mm. tube, inclin- 
able, rack coarse cussing, side micrometer 
screw fine adjustment, quadruple nosepiece, large 
revolving and centring stage, rack and swing-out 
sub-stage, Abbe N.Ap. 1.40 and condenser, 3 eye- 
pieces and 2 compensating eyepieces, objectives 
li-in., 2-in., and semi-apochromat objectives, 
2-in., 4-in., and 1/15-in., oil-immersion, N.Ap. 1.30, 
ae py fine condition, complete in lock-up case, 

S. 


2-in. Gregorian Reflecting Telescope, com- 
plete, eyepiece and case, no stone (Job), 23s. 6d. 


Micro. Objectives. — }-in. Watson Para., 
£2 183. 6d.; l-in. Koristka, 3-in. ‘Ross, 23s. 6d. ; 
ł-in. Swift, 30s.; 1/5-in. Reichert, 55s.; 1/14-in. 
Winkel Collar, £4 4s.; 2-in. Koristka, 22s. 6d.; 
4-in. Collins's Collar, 32s. 6d.; l-in. Smith and 
Beck, 22s. 8d. 


}-pl. Uno Cameo, fitted Aldis Uno anastigmat 
//7.7, Lukos II. speeded time and inst. shutter, 
complete, 6 slides, £4 4s. 


Pair 12x Carl Zeiss Telfort Prism 
BINOCULARS, eyepiece focussing, bending bar, 
30 mm. o.g., complete, leather case, £10 10s. 


Pair Very Powerful Negretti & Zambra 
FIELD GLASSES, double screw focussing, large 
object-glasses, sunshades, and case, 43s. 6d.; a 
bargain. 


l-in. Plankton Water-Immersion Micro. 
OBJECTIVE, as new, 30s. 


4} x 6 oms. Sprite Vest-pocket Camera, 
R.R. tens, diaphragms, adjustable speed shutter 
and time, complete, 6 slides, 32s. 6d. 


Naval Cadet Telescope, brass tubes, 1-in. 
0.g., pancratic eyepiece, 15x, 20x, and 26x, 


93-94, 


*Phone, 
CITY 6981. 

Dynamo.—li0 v. 10-12 amp. Crompton Shunt- 
wound, semi-enclosed type, carbon brushes, in work- 
ing order. 

Engine.—12 H.P. Petrol-Paraffin Horizontal, two 
fiy-wheels 16}-in., Webster tri-polar oscillating mág- 
neto, 500-750 r.p.m. 


Switchboard.—Charging and lighting, with volt- 
meter 0-60 v., ammeter 0-15 amps., auto. cut-in-and- 
out, fuses and regulating resistances. 


Accumulator.—Twenty cells of 40 amp.-hrs., in 
open glass boxes, filled electrolyte, and charged; in 
good order. 

Lamp Resistance.—Charging-board, with 
100-v. 50-watt carbon lamps, controlled by two 
switches. What offers for any of above five 
items? Can be seen by appointment only.—Write, 
A. BENNETT, 99, Eccles Road, Lavender Hill, $.W.11. 


Heliographs, pair, gun-metal instruments, 4-in. 
mirrors, complete adjustments, duplex mirrors, 
sighting vanes, mahogany tripods, and cases, perfect 
condition, £6.—NEVILLE, 80, Bancroft Road, £.1. 


A Valuable 5}-in. S.C, Lathe, complete with 


all chucks, change wheels, and appliances (scarcely 
hy elke L 158, c.o. Duwson’s, 121, Cannon Street, 


Six 


Make Your Own Castings.—Furnace, tongs, cru- 
cibles, ond moulding material; also book of instruc- 
tions, 45s. List stamp.—-W. NAYLOR, Metallurgist, 
75, Simpson's Road, Bromley, Kent. 


Special Microscopical Slide, an uncommon 
British spider, Cyclosa conica, the hump-back spider, 
mounted whole, post free, 18. 3d.—D&ARLASTON, 31, 
Freer Road, Birchfield, Birmingham. 


Going Abroad—For quick Sale, 5 3-16 Achro. 
Refractor, large finder, steady rods, tripod, rack 
focus, large terrestrial eyepiece, £12.—SHARPLES, 6, 
Peter Street, Daisyfield, Blackburn. 


Castings in brass, iron, gunmetal, oheap. Model 
Gas or Petrolmotor Castings, }-H.P., with cylinder 
bored, 9s. 9d. List 4d.—LITTLEOVER Works, Derby. 


3-in. Achfomatio Astro. Object Glass, second- 
hand, edges chipped, but serviceable, in large brass 
cell, 10s.—40, Stondon Park, London, S.E.28. 


Watson’s No. 1 Van Heurek Microsoope, with 
fine adjustment to substage, glass shade and base, 
® eyepieces, objectives 4-in. and*}-in., double nose- 
piece, achromatic Abbe condenser, £60; Mahogany 
Cabinet to hold 500 microscopic objects, ivory knobs 
and nameplates, and large drawer, almost new, 
£12 10s. Lists of new and second-hand microscopes 
and accessories on request.—W. WATSON AND SONS, 
LTD., 313, High Holborn, W.C.1. 


Build Your Own Wireless Set—We supply 
every part, from a crystal to a complete set. Lists 
two 8 arope- ELECTRICAL SUPPLY STORES, 5, Albert 
_ Terrace, ing Cross. Halifax. 
" 
G $ 
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_Negretti and Zambra Powerful Doer- 
STALKING TELESCOPE, 3-đraw oxidised tubes, 
leather-covered body, in brand-new condition, 
£5 17s. ôd. 


& x 4 Thornton-Pickard Oxford “ Auto- 
MAN ” FOLDING HAND OR STAND CAMERA, double 
extension, rising front, Beck symmetrical lens, 
f/8, panoptic shutter, speeded 1/15 to 1/100 
sec. and time, double slide, 32s. 6d. 


Vortical Illuminator for Microscope, 
fitted iris diaphragm and condensing lens, com- 
plete, in case, £3 10s. 


r 


APPROVAL. 


Any Article sent on 
Five Days’ Approval 
against full „deposit 


Ensignette Vest-pocket Camera, time and 
inst. shutter, Zeiss anastigmat, f/6.8, for day- 
light loading roll-films, £4 10s. - 


}-pl. Folding Klito Pocket Camera, 
focussing adjustment, rising front, achro. lens 
Ensign Simplex shutter, adjustable speeds an 
time, complete, 3 slides, in fine order, 31s. 6d., 
a bargain. 


& x 4 Thornton - Piokard Aero Camera, 
focal-plane shutter, adjustable speeds, Macken- 
zie-Wishart slide, 6 envelopes, complete in 
travelling case, £3 12s. 6d. 


FLEET STREET, 


Prismatio Binoculars! Deal with the manufac- 
turers. Our 16x glass, the finest value in London, 
£8 5s and £10 10s.; 20x, £15. Client writes:— 
‘Please find cheque enclosed for the 16x glasses, 
which I have kept. I shouid like to express how 
pleased I am with them—W. A. C. Moule, Esq., 
9/6/22" Exchanges and repairs. List free.— 
BROADHURST, CLARKSON AND Co., London, E.C.1. 


4x Monoculars, by Goerz, in case, complete 

(new), 21s. A very handy glass at very low price. 
wee now. Only a limited number available.— 
elow. 


Astronomical Telescopes! The actual manu- 
facturers will welcome your inquiry and send list 
free upon request. 3-in. Telescopes from £5 10s.— 
BROADHURST, CLARKSON AND Co., Telescope House, 63, 
Farringdon Road, London, E.C.1. 


Portable Telescopes!! The value we offer is the 
best in London. Pocket Telescopes from 21s. 25x 
Tourist, 708.: 40x, 958.; 60x, our super telescope. 
£12 10s. Exchanges and repairs.—BROADHURST, 
CLARKSON AND CO. 


Portable Telesccpes!!! Client writes:—‘‘I Te- 
ceived 2-in. telescope safely and it gives every satis- 
faction and is a splendid glass. I find it ideal for 
use on the Welsh mountains.—H. Hathway, Glam., 
6/6/22.°°—BROADHURST, CLARKSON AND Co. 


Portable Telescope Repairs! Client writes :— 
“I am well pleased with telescope, and thank you 
very much, for you have made a grand job of it; it’s 
such an improvement to what it was.—-T. Amos, 
Esq., Hawick, 10/6/22.”-—BROADHURST, OLARKSON AND 

0. 


Astronomical Eyepieces! ifs. 6d. and 21s. We 
are the actual manufacturers, and our standard eye- 
pieces are the finest on the market. A client writes: 
“ June 12, "22.—I want to thank you very much for 
eyepiece and to say I am very satisfied with the 
lenses for telescope.—C. Yale, Esq., Wolverhampton.” 
—BROADHURST, CLARKSON AND Co. 


Send Us Your Inquiry. You will be equally 
satisfied with your purchase.—BROADHURST, CLARKSON 
AND CO., for “ everything optical.’’ Note our address: 
63, Farringdon Road, London, E.C.1. 


Collins’ Binooular Microscope, double eyepiece, 
3 objectives, condenser, and iris diaphragm, coarse 
and micrometer adjustment, separate stand con- 
denser, set of stops, complete in teak case, £20; 
Dictaphone and Record Scraper for 200-250v. alter- 
nating or continuous current, perfect order, £12 108.; 
4-cyl. Elseemann Magneto, as new, £4 58.; 2-cyl 
Eisemann Magneto, as new, 180°, suitable for 8-H.P. 
engine, 55s.; Swies Automatic Screwmaking Lathe, 
make any screw up to 8-16-in., £15; Electric Motors, 
20v. continuous current, 3-HP. to 4-H.P., apply for 
prices.—STANLBY J. WATSON MAGNETO Co., LTD.,\87, 
Sheen Road, Richmond, Surrey 
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Pair 9% Goerz Frieder Prism Binoculars, 
central screw and eyepiece focussing, screw inter 
ote adjustment, complete, solid leather case, 


Student’s Microscope, on horse foot, indin 
ale, Poti wae i mon crag i largo tite 
stage, 7-in. x 3-in., 2 e eces » Objective, 
and case, £8 12s. 6d. s pAn 


_j-pl Cameo, rack focussing, double ertemio, 
Tising and cross front, hooded screen, Sed 
Isostigmar anastigmat, f/4.5, “Universal shutter, 
adjustable s 1 eec. to 1/150th and time, 
complete, 6 slides, in new condition, £10 17s, 0. 


-3-draw Tourist Portable Telescope, bron 
leather-covered body, oxidised tubes, Ifin. og, 
complete slings, £8 5s. . ; 


Binocular Microscope, inclinable stam, 
rack and pinion focussing, inter-ocular adjut- 
ment, movable stage, pair eyepieres, objectives 
yee nd 3-in., analyser and polariser, end cas, 


Koristka Microscope, rack coarse ani 
micrometer screw fine focussing, focussing sob- 
stage, Abbe and iris, triple mosepiece, obje- 
tives 2 and 3, 3 eyepieces, revolving and centring 
stage, and case, in fine order, £13 10s. 


4-draw Portable Telescope, brass tube, 
moroceo-covered body, 2-in. o.g., complete with 
caps, in fine order, £3 15s. 


l.pl. Pooket Wizard II., rack and pinim 
focussing, reversing finder; R.R. lens, f/8, T3. 
and I. shutter, and filmpack adapter, 30s.; in 
fine order. 


1/12-in. Crouch Oil-<Xmmersion Micro. 
OBJECTIVE, in good condition, £4 10s. 


45 x 107 Jules Richard Walnut Cabinet 
Form STEREOSCOPB, to hold 25 views, on enù 
less chain, with outside adjustment, pair achro. 
lens, with rack and pinion focussing adjustment, 
£4 15s.: in new condition. 


E.C.4. pirer tow: 


FLEET, LONDON.” 
Newtonian Mirrors and Plats—If you are w 
satisfied with your mirror or flat, send it to us ai 
we will surprise you with results. Definition like iœ. 
All sizes refigured up to 30-in.—IRVING. 


Telescopes.—A]l parts supplied. Standard eè 
pieces, highest quality, 12s. 6d. each. Rack mote 
stands, all sizes.—IRVING. 

ewtonian Telescopes, from 8}-in. to 18-in., {0p 
plied. Write us for trade terms. Lowest ae ut 
tip-top quality only.--IRVING, 185, High Street, Te 
dington. 

Refractors and Reflectors -in,. C-ap. WN, 
£38; 3-in. Browning, £9 5s.; Cox 8-{n., £5 iss 
Reflector, £12 10s.—Write now for particulars, beor. 


Microscopical.—To those interested in pond lite 
watch next week’s advertisement. Watson ee 
mersion Objective, £4 103.; 7a Reichert, £2; fb 
quality Abbe and iris, 23s. 6d.—Mucker, Manuli 
turing Optician, Tunbridge ‘Wells. 


Two Nicols, length of side of face of one; 7 = 
the other 9 mm., in metal cases (ore revolving 
with brass caps on each end. Offers.— 


Beok Objectives. achromatic, 1-10., in., 4i 
(90°),—Offers to SpENcR, Trinity College, Dubin. 


Carpenter’s Squares, accurate, steel bhg, 
G-in. 1s. 6d., 9-in. 28., 1%in, 3s. 3d.; Bevels, 2% 
Marking Gauges, Is. 3d. Free deitvery gW. 
facturers.—434, Wandsworth Road, London, © "~ 


Zeiss lo Microscope, fitted 3, 4, 8, 16 mm. a 
chromatic objectives. with sliders, 6 ¢0 Vs 
oculars, etc., as new, £55.—Particulars, P 

62, St. Maur Road, Fulham. 


Microscope (Pillischer), mechanical stasé ro 
rotary movements, 3 eyepleces, 3 objectives, yer | 
1.{n., }-in. polariscope, paraboloid, stand, co elent 
frog plate, live box, stage forceps, 2 dozen ett cot 
slides, compact portable instrument, excel 
dition, in mahogany case, with drawer. 
£8 8s., quick sale; worth double. No s 8 
callers. Letters for appointment.—NHs 
Ambler Road, Finsbury Park, London, N. 


Microscopical.— Beautiful iridiscent dye #, 
stals, opaque, 10d., posted; six 3s. 6d.—GE! 
Grange Road, Lewes. . ; o 

Mail Order Business.—Unmounted Me > p 
jects, good stock, full information, Ilsts, 25. 
GETT, Williamson Lane, Droylsden. BR 


Folding }-pl. Hand or Stand cone gint: 
lens, 3 slides, etc., 328 —5, Springfield Roat, 
ston-on-Thames. : at 

Books for Sale. Prices include postage by Wit 
riage. (‘* The-Development of Birmingham. ed, 
liam Haywood, F.R.LB.A., first edition, 73, =ar, 
‘Presto’ Shift of Hours Worked Calouleti9s 


S ° June 23, 1922. 
SOME FACTS ABOUT BOLTS, 
NUTS, AND SPANNERS. 
By OweEN LINLEY. 
~ Jfa nut comes off a bolt, owing to vibra- 
ition, the results may be very serious for 
“two reasons. The parts of the machine 


that they were intended to hold together | 


‘may come apart, or in some cases the bolt 
Py 


may come out of its place and get in the 


way of moving parts and cause an CX- 
-tensive smash-up. 

` In order to prevent this locking 
‘arrangements have been devised, some 
‘peing in the nut itself and others in the 
“form of a washer, but most of them had 
‘some weak point and failed to hold the 
market. Some were not really: efficient, 
-and lulled the user into a sense of false 
security, and others when they came to 
‘be used developed snags that did not make 
themselves apparent before. Certain 
types were difficult to apply in places that 
were awkward of access, and did not allow 
of the nut being pulled a little tighter, if 
required, after the machine had been in 
use for a time, or gave trouble if the nut 
-had to be removed, as it had damaged the 
thread of the bolt. . 

Many locking devices fail through being 
„improperly applied, and-one of the com- 
“monest causes of this is the way some 
workmen tighten nuts. In some cases 
«where there is great vibration, if a nut 
‘gets fairly loose it will wear the locking 
device away: while, on the other hand. 
oo is always better than cure, and 
‘if a nut is tightened as it should be it is 
“surprising what a little will keep it from 
oming loose. If it is made certain that 
‘oll is present in the thread and on the 
lace of a nut and it is pulled up as tight 


wis it should be, and previous to this 1s 


tightened and slackened two or three 


‘times, it will stand a remarkable amount |. 


‘of vibration without coming loose, and 
‘for the following reasons. A proper 
amount of tightening tends to elongate the 
bolt, and this puts an elastic pressure on 
the nut which is a great factor in prevent- 
‘ing its coming loose; and the successive 
-tightenings and slackenings bed the 
threads together and also the base of the 
‘aut on its seat, and the locking device then 
‘becomes an additional safeguard. Nuts 
‘often come loose for the very simple reason 
‘that they have never been pulled tight 
‘mough in the first place, and this is due 
‘to the standard spanners being too short. 
_ The Engineering Standards Committee 
on screw threads and others give the 
length of a spanner for a three-quarter 
„jolt as ten inches, a seven-eight as twelve. 
‘and for an inch bolt as fifteen inches. 
With this amount of leverage the average 
‘man cannot apply the proper amount of 
tovce to a nut, and this is more especially 
30 if it happens to be in a position where 
it is difficult for him to exert his full 
‘strength. I believe that these short 
spanners are a survival of an idea which 
‘originated when bolts were made of iron, 
and that of uncertain quality, so that in 
some cases they were easily broken. It is 
the practice of one of the largest com- 
panies manufacturing commercial vehicles 
to use spanners of nearly double the 
‘standard lengths when making their final 
‘assembly. If a nut is tightened as it 
should be it takes a remarkably small 
amount of holding to prevent its coming 
loose. There is another point to be con- 
sidered in this subject, and that is that 
for many purposes the Whitworth threads 
are out of date, as they are too coarse, and 
this causes their core diameters to be un- 
duly small. The British Standard Fine 
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Threads are as follows compared with] that the true state of affairs came to be 


Whitworth :— 
Wuitworts THREADS. BRITISH STANDARD FINE 
. THREAD. 

Diameter. No.of threads Diameter. No. of threads 
per inch. per inch. 

oT 20 E err 25 

r E ETT 18 o denies 22 

E 16 @. diees 20 

ia — vees. 14 Ia “‘niiewes 18 

T aeiewi 12 S 16 

, aris 12 Jao ravers 16 

Bo aceon, 11 E E 14 

Ce 11 ZAO errr rr 14 

D eheee 10 Jo yai 12 

io co 9 aes 11 

To enas, 8 Ae 12 


Above lin. they are in about the same proportion. 


Much more force can be safely applied 
to these bolts than to the Whitworth, 
and, in addition to this, the reduced angle 
of the thread causes the nut to be less 
likely to come’ loose. — 

It is a somewhat significant fact that 
in the cases where failure would-be most 
serious a very simple device is used. The 
engines of commercial motor vehicles are 
often run at as high a rate as 2,000 revolu- 
tions per minute, and not intermittently 
as in pleasure cars, but for long Journeys 


every day, and the conditions under which 
they work are very trying. On the hig 
ends of the connecting rods of these 
engines the nuts are secured to their bolts 
in the following manner:—The nuts are 
what is termed castellated ; that is to say, 
three grooves are milled across the top, 
and when a nut is tightened up finally a 
hole is drilled through the bolt in line 
with one of these grooves and a split-pin 
inserted. This would appear to form a 
positive lock, for it might naturally be 
argued that the nut cannot turn on its 
bolt without shearing the pin, but ex- 
perience has disclosed a somewhat curious 
fact. If the split-pin does not fit the 
hole, but is allowed to shake in it, the 
rapid movement of the rod will cause it 
to wear away. In the earlier days of the 
industry, when engines came to be 
examined after a spell of work and no 
split-pins were to be seen, it was thought 
that they had been forgotten, and it was 
not until their remains had been found 
in the oi] in the bottom of the crank case 


known. 

Apart from the length of spanners, 
there are several points about them 
which may be of interest to my readers. 
The correct angle of the jaws of a span- 
ner with its handle is 15 degrees, because 
it will then, by turning the spanner over, 
tighten a nut in the smallest possible 
amount of space, namely, the twelfth part 
of a circle, or an angle of 30 degrees. 
A (Fig. 1) shows this, but, of course, some 
allowance must be made for the width of 
the handle. B shows the spanner devised 
by Professor Sweet. It is an ingenious 
idea, although it seems to be but little 
known in this country. As will be seen 
by the hatched figure portions of the 
ordinary type of spanner are absent, and 
these are shown by the dotted lines. He 
states, and rightly, that these latter parts 
are inoperative when a spanner is tighten- 
ing a nut; and not only this, but he 
claims that by his method the width apart 
of the jaws can be exactly that of the 
flats of the nut and without the clearance 
that is necessary in the ordinary spanner, 
and whick is so inclined to tear or crush 
the corners of the nut, as these are in 
reality the only parts that they engage. 

He also claims that it is more rapid to 
use than the ordinary type, because there 
is no need to withdraw the spanner from 
the nut when it is required to take a fresh 
hold, for if the spanner is moved in the 
opposite direction to the arrow it will dis- 
engage itself from the flats of the nut. 

Pipe or tube spanners are being largely _ 
used for some work. Originally intro- 
duced for special work, they are found to 
be better for many purposes than the 
ordinary type. They do not bruise the 
nuts so much, because they take hold of 
six corners instead of two, and they are 
quicker to use, especially if nuts are close 
together or in awkward positions. 

C shows a dodge that I saw used when 
large numbers of nuts had to be tightened 
rapidly. The lever or tommy was cranked 
so that it was used as a handle to wind 
the nut home with, and then, being drawn 
to one end, is used for the final tighten- 
ing. 

It 1s sometimes very difficult to start 
nuts that have become rusted on their 
bolts, and more especially if they are in 
awkward positions, and to some extent 
the same applies to tightening them. 

The little contrivance shown at D can 
be bought at some tool warehouses. If a 
set or flat-ended piece of metal.is applied 
to the projecting lug and struck a few 
sharp blows with a light hammer it will 
start almost any nut. It is also very good 
for a final tightening-up in an awkward 
place. ; 
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VISCOUNT HALDANE ON 
HUMANISM. 


Viscount Haldane’s new book on “The 
Philosophy of Humanism, and of Other 
Subjects,” iust published by Mr. John 
Murray at 12s. net, will doubtless rival his 
recent expositions of Relativity and kin- 
dred subjects. It manifests in a very high 
degree the same aptitude for the assimila- 
tion of all that has appeared about his 
subject, and an unrivalled capacity for 
marshalling the facts and opinions thus 
collated into a clear and full statement 
thereof which must commend itself to 
every reader. | Ei 

The book is divided into two parts, 
Part I consisting of an introduction, and 
three chapters on the philosophical signifi- 
cance of Humanism; and Part IT, which 
consists/ofthe-philosophical significance of 
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other subjects—Mathematics, Physics, Bio- 
logy, and Psychology. 

What is “ Humanism ”?”? Lord Haldane 
devotes his first chapter to an exposition 
which is clear and cogent. 


‘‘Humanism means what conforms to the 
standards of value in domains such as those of 
Literature, of Music, of Art, and of Religion. 
The standards there employed are diffcrent 
from those by which we test values in Science 
and Metaphysics. There is a kind of value re- 
cognised in what we call direct apprehension 
which is other than that which we set on cor- 
rectness in inference from general principles. 
Still, there must be a common standard of some 

ind which will bring into congruence know- 
ledge of the most different sorts. The purpose 
of these three chapters is to endeavour to bring 
this question under the light cast by the prin- 
ciple of the Relativity of Knowledge. What 
lies at the foundation of this principle is, that 
when we say we know it is not sufficient merely 
to regard the self as a thing that establishes an 
external and accidental relation between some- 
thing that knows and an object outside the rela- 
tion of knowledge. Our personal thoughts do 
not make things, and yet things have no mean- 
ing, and therefore no reality, apart from know- 
ledge. We are ourselves objects in knowledge, 
but knowledge not the less must come first in 
logical order in our interpretation of ourselves 
as actual. For, outside of actual or possible 
knowledge, existence has no significance. It 
was reserved for Kant to point out, as against 


the British school of thinkers, that when we. 


know we are always more than we take our- 
selves to be, and that meaning is the essential 
foundation of existence. The question of the 
genesis of knowledge is thus an inherently irra- 
tional one. All scepticism assumes that it pos- 
sesses the instrument for which it sets out to 
account. We must, therefore, inquire what 
knowledge in the fuller sense imports. The 
problem is as old as the Greeks. In the rela- 
tion of the Active to the Passive Reason there 
seemed to them to lie a solution, When we 
talk of thovght as making things we conceive 
it imadequately, and represent it under the 
form of a set of abstract conceptions which we 
present to our minds as if objects. The ulti- 
mately real appears to be, on the contrary, 
neither mere subject nor mere object, but the 
significance of an activity within which both are 
distinguished in reflection. By his application 
of the principle of relativity in knowledge to 
mathematical physics, Einstein has awakened 


a vivid interest m this subject. His application 
is, however, only a partioulag and limited one.” 

In the second chapter illustrations are 
given of the meaning of Humanism, illus- 
trated by references to the works of Car- 
dinal Newman, Hegel, Matthew Arnold, 
Wordsworth, and others. Chapter III 
further emphasizes the values of Human- 
ism in literature, and warns us against the 
excesses of which it is capable—of excesses 
as great as those of the abstract mind. The 
summing up of the three chapters is that 
while Reality is indissolubly one with 
knowledge, but is neither a construction by 
merely abstract thinking, on the one hand, 
nor, on the other hand, has its meaning or 
existence apart from the setting which 
thought gives to the particularism implied 
in all knowledge, Humanism is an interpre- 
tation which owes its nature to thestand- 
point from which the entirety is surveyed. 

Chapter IV reviews the fresh ideas re- 
cently introduced into mathematical phy- 
sics, and indicates their relation to philo- 
sophy. Max Planck.is quoted on the tme 
point of departure for the physicist, to- 
gether with the views of Newton, Kant, 
Faraday, Clark Maxwell, and others. 
Chapters V and VI deal in great part with 
the opinions of Minkowski. Chapter VII 
has biology for its theme, and is one of the 
most interesting in the volume. The vari- 
ous conclusions about the nature of life 
are examined, and illustrations are given 
to show how different a living body is from 
a machine. One of those will probably he 
perused with eazerness by many sufferers. 
Says Lord Haldane :— 

“Tt is now known that the most important 
agent is the action of the kidneys. It was for 
long common knowledge that the urine varies 
in acidity or alkalinity according to the diet. 
What was not known until it was recently dis- 
covered is that under ordinary conditions the 


blood which they purify from it. 
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variations in hydrogen-ion concentration of the 
urine are enormously greater than those of 
the arterial blood. This astounding fact seems 
to he due to the responsiveness of the epithelial 
cells in the kidney. These answer so precisely 
to the demands arising from variations in the 
hydrogen-ion concentration in the blood that 
the very smallest variation in this concentra- 
tion, in the acid or alkaline direction, stimu- 
lates them to excrete in the urine what is acid 
or alkaline with an intensity which is far in 
excess of any proportion to the state of the 
blood at the moment, bringing about the result 
that the condition of the 
is kept practically constant. There appears to 
be good reason to believe that in the case of 
other features in the blood, such as the salts 
and amount of water in it, a similar quast- 
purposive regulation is exercised by the kid- 
neys. The delicacy with: which they discharge 
this kind of function, in such a way as to pre- 
serve the normals required for the circulation 
of blood of the proper kind by the organism, 
is of a character that would appear miraculous 
were it only explicable by the physicist or the 
chemist as taking place apart from the pheno- 
mena that pertain to the order of life. The 
gland cells of the kidneys eliminate urea, for 
example, with such thoroughness that there is 
present as the resuit in a given volume of urine 
usually about ten or fifteen times as much of 
urea as in the same volume of the blood. 
When the kidneys secrete sugar there may be 
as much as twenty or thirty times more sugar 
in the urine than there is on the average in the 
When the 
kidneys excrete with this remarkable power it 
is because the conoentration of the substance 
excreted is above what the normal conditions 
of the blood permits. Not only is the normal 
maintained there, but if the concentration in 
the blood falls for any reason below it the kid- 
neys cease to excrete the substance. The capa- 
city to do this work may be, of course, inter- 
fered with by pathological conditions. Minute 
doseg of certain poisons or the want of oxygen 
may disturb it, and it may be heightened by 
the administration of drugs. 

_It has been found, too, that if a large quan- 
tity of water is drunk, the water which becomes 
present in the bl in an undue amount is 
excreted into the bladder without there being 
passed with it from the kidneys the ordinary 
normal constituents of the blood. However 
we look at the matter, what we find in the 
case of the kidneys is the same kind of regula- 
tion for preservation of the normals of the liv- 
ing body that has been referred to in connec- 
tion with other organs. Whether it be breath- 
ing or circulation or the activities of the struc- 
tures which form the liver or the kidneys the 
same type of phenomenon presents itself. We 
can neither perceive the actual living object 
excepting as manifesting the character that is 
distinctive of life, nor can we describe it in any 
terms belonging to an order more abstract than 
that which life forces on our recognition.” 


‘Chapter VIII examines varying mean- 
ings attached to the word ‘ Psychology,” 
quoting at some length Mr. Bertrand Rus- 
sel’s book “ The Analysis of Mind,” which, 
Lord Haldane says, is in truth “ written 
by a metaphysician who has not satisfac- 
torily weighed the legitimacy of the cate- 
gories he employs.” Lord Haldane’s last 
words are, at any rate in part, true: 
“If there is a service which philosophy 
can render with more advantage to science 
than any other, it is probably to keep re- 
minding men of science never to forget to 
oo their categories before employing 
them.’’ 


a_a 6 o-_@—____— 
WIRELESS FOR THE DEAF. 


Dr. Dan McKenzie, in an article in the 
‘“ Medical Press and Circular,” records the 
case of a man aged fifty, who had been 
deaf for many years—so deaf that he 
could only hear the shouted voice, and had 
long since abandoned all hopes of any im- 
provement. However, quite recently he 
again sought medical advice, explaining 
that he was a wireless telephony enthu- 
siast. At first when trying his instruments 
he found that his deafness interfered with 
his reception of the wireless messages that 
were “ broadcasted,” but it occurred to him 
that by increasing the number of ther- 
mionic valves in his receiver he might 
thereby raise the sound to a degree of 


lood in this respect | 
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intensity to be heard comfortably. Ths 
he did, working up gradually until he hi 
as many as five thermionic valves in lif 
apparatus, with the pleasing result thi 
he can now hear a man in Holland mn§ 
plainly than a person who is sitting beip 
him. Not only this, but he had also ba 
surprised to find that since he had km 
to use his improved apparatus habituly 
his hearing for ordinary sounds and fe 
the ordinary voice had become more aut. 
The discovery certainly opens up am 
field of hope for the deaf. The thermimi 
valve is practically an electric lamp ¢ 
high vacuum in which the filament ism. 
rcunded, first, by a metallic grid, an. 
secondly, by a metal cylinder with atid 
tension. Current is connected with tè $ 
outer cylinder, and the filament is hesta, 
when ‘certain electrical phenomena tit 
place which result in powerful magnifyag 
effects. The thermionic valve is the i 
vention of Dr. Fleming. It mesm 
about 2 in. in length and 3 in. in breath 
The obstacle to the general use of suds 
device is lack of portability, some cm 
plexity of apparatus, and the necessity o 
recharging accumulators, as the batters 
are heavy and require recharging tre 
quently. Experiments are being conduta 
with a view to adapting the discovery v 
ordinary electrical hearing apparatus. 


M 6 o-_@____- 
ANIMALS AND PLANTS 154? 
ADVERTISE. 


Many animals are enabled to elude the 
enemies—as Gilbert White found out: 
century and a half ago—or successfully w 
lie in wait for their prey, because the: 
colour and, markings make them look lit 
their surroundings or some special thių 
with which they are usually associated. 

These creatures, says Mr. Wilfred Mari 
Webb in the Morning Post, spend, prati f 
cally speaking, their whole lives in avoit 
ing publicity, but there are others whit 
advertise themselves quite boldly. Th: 
latter are not trying to make known ther 
ability to help others, nor do they seek it 
any way to extol themselves or their attr: 
butes. Curiously enough, matters are ju 
the other way round. Their wish is tosh 
at once that they can hurt, and to male 
themselves’out just as bad as they are. 

Nature has dressed the wasp in a bli 
and yellow uniform, so that other anima 
will remember that she may sting ani 
leave her alone. It is true that man dë 
not always do this, but then he is only të 
prone to be thoughtlessly or ignorantly vm 
dictive towards all beasts which are able t 
defend themselves, or which look ew 
something like those that do. How mam 
unfortunate examples of the elegant gn“ 
snake, or the pretty legless lizard, «r 
monly called the blind worm, which ər 
now to be seen basking in the sun, hi 
been slain because on a few rare occasio! 
an adder has bitten someone who stupid’ 
handled it or trod upon it by accident. 

There is a third kind of advertiser rept 
sented by the wasp-beetle, another lover ë 
the sunshine, which has already made! 
appearance. As it flies or crawls bus! 
about, its yellow and black markiné 
make it look very much like a wasp, but! 
has no sting, and merely poses as sud. 
living upon the reputation of the arme 
insect and gaining immunity from enem 
which would otherwise devour it. Thi 
beetle may well be described as a sheep # 
wolf’s clothing. 

Turning now to plants. one finds ths 
they follow a practice which commende! 
itself to our ancestors more than it does ® 
ourselves. namely, that of hanging oit 
signs. These are, of course. a simple kin 
of advertisement, useful alike in tbe c3® 
of local residents and of casual passers-ty. 
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A bush on the front of a house for many 
“years indicated that wine was sold within. 
“Conspicuous petals, in their turn, show 
“that honey is to be had inside the flowers 
“which produce them. These blossoms might 
“perhaps be likened more to a workhouse 
“than to an inn, for bees and other insects 
‘are made to carry pollen away with them, 


‘if they do not leave it behind them, in re- 


“turn for the honey supplied. 

` Some blossoms are publicity agents pure 
~andsimple. They may surround less showy 
“flowers which ‘produce honey and pollen 
“and, in the end, seeds. A good’ instance 
“is to be seen in the wild guelder-rose which 
-will lighten up our hedges and woodlands 
- for some time to come. Here there 
“are umbrella-like clusters of flowers, of 
“which the outer circle consists of five large 
“white petals and.no pollen or seed-bearing 
“organs such as are’ to be found in the 
~small-petalled blossoms in the centre. In 
‘the garden variety all the perfect, flowers 
have, under cultivation, been changed into 
‘advertising ones, making a spherical mass 
sor “snowball.” This is more showy, per- 
“haps, but less graceful'than the original 
‘form, as is the case with many nursery- 
‘men’s flowers, and gives none of the beauti- 
ful berries with which the wild tree de- 
‘lights our eyes later in the year. 
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WIRELESS IN A FACTORY. 


- With the new facilities now being 
granted by the General Post Office for 
“t listening-in ° for wireless communica- 


tions, concérts, etc., nearly everyone will 
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Wireless in a Factory: State Express Cigarette makers being entertained by & 
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‘their motor-cars in an endeavour to obtain 


direct communication from traveller to 
factory at any and all times. The inter- 
vention of the war prevented their pur- 
suing this idea to a successful conclusion, 
but this development of “ wireless,” which 
was then regarded as impracticable, has 
long since been achieved. 


e 0 >x 
” AERONAUTICAL RESEARCH. 


The tenth annual lecture in memory of 
Wilbur Wright was given under the aus- 
pices of the Royal Aeronautical Society 
on the 15th inst. by Mr. Alec Ogilvie, his 
subject being ‘‘Some Aspects of Aero- 
nautical Research.” | 

According to the ‘‘'Times ” report, after 
deploring that it had not been possible to 
publish the results of the wind channel 
work which was done in the workshops at 
Dayton after the 1901 gliding was over, be- 
cause the actual figures of those experi- 
ments would: have dispelled the last doubt, 
the lecturer went on to discuss some of 
the technical details in the construction 
of the Wright machines and to narrate the 
history ‘of some of the Wrights’ experi- 
mental work. Wilbur, he said, was ex- 
plaining to an interested audience what 
was wanted, and was using an open-ended 
cardboard box, which had probably con- 
tained puffed wheat, or some other 
strange American breakfast food, to 
illustrate his remarks. As he was holding 
it by the two ends and twisting it about 
he suddenly realised that in his hands he 


COI rgi 
a oon Ne 


at etetete ene 6: aa 
erases tee 


wireless concert on one of the =e floors of the Ardath Tobacco Co's, Factories. 


soon be familjar with this wonderful in- 
vention. This pleasure will still, however, 
be denied to many, such as workers in 
factories, etc. l 

The proprietors of State Express cigar- 
ettes, whose constant desire it is to improve 
the. condition and comforts of their 
workers, have installed on one of their 
largest cigarette-making floors a fully 
equipped ‘‘listening-in” installation of 
the most powerful kind, with an experi- 
enced operator. In this way they hope not 
only to give their workers the pleasure of 
hearing whatever may be broadcast during 
the day, but they ‘will also have the oppor- 
tunity of learning the principles governing 
this fascinating problem. 

The proprietors of State Express cigar- 
ettes, we believe, are the first to recognise 


their workers in this way. It is not, how- 
ever, their first adventure into the realms 
It will be remembered that. 


of wireless. 
some years -ago they erected a wireless in- 


stallation on ‘their factory and on one of: 


-a lateral . direction, 


had a biplane structure firmly braced in 
two planes, but able to be twisted at the 
two open ends, and that was just what 
was wanted for the lateral control of a 
flying machine. In tke first machines the 
warping wires ran fore and aft, instead of 
forming the bracing of the back spars, in 
as had been the 
practice. 

The lecturer next described the struc- 


‘tural details of some of the Wright gliders, 


and, continuing, said. that the 1905 
machine was flying with so small a margin 
of power that sometimes on a turn the 
angle of incidence of the lower wing-tip 
would exceed the ‘‘ critical angle ’’ of lift 
and lateral control would be lost. As was 
well known, serious accidents were still 
happening from that cause. 

The first lesson to be learnt from the 
work of the Wright brothers was the im- 
mense importance of furidamental research 
work in the laboratory. The first period 
was devoted to the study of all the avail- 
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able information and to thought about the 
essentials of the problem. Then came two 
periods of practical experiment in the- 
field, the first short and the second’ of 
considerable length. This full-scale work 
gave the Wrights considerable experience 
and confidence in what they were doing, 
but, above all, made it clear to them 
that, whether they liked it or not, they 
had to go back again to the beginning and 
get down to the fundamental: research, 
which was the only foundation on which a 
permanent structure could be built. With 
fresh data in their possession, they re- 
turned to the application of it on the full 
scale, with immediate success, and from 
then onwards their progress was steady 
and-continuodus. The reason why this re- 
search data obtained by the Wrights could 
not be given to the world was that their 
own financial situation and their obliga- 
tions to the purchasers of their patents, 
in their opinion, compelled them to keep ° 
the data in their possession. 

Continuing, Mr., Ogilvie said that it 
was not his wish to exaggerate the im- 
portance to the world’s knowledge of aero- 
nautical research of the work of 
the Wright brothers, but it was his 
\desire to lay the strongest emphasis 
on the lessons to be learnt there- 
from—namely, that the whole‘ basis of 
aeronautical progress rested.on genuine re- 
search in the laboratory, on the develop- 
ment of mathematical lines of attack, and 
on full-scale research work in the-field. It 
could not possibly ,rest only, or even 
mainly, on technical development. 

In conclusion, he said that the im- 
mediate problem was the improvement 
of the present type of aeroplane so 
as to. increase its safety. The main 
defects were that the minimum flying 
speed was too great, and the stability and 
controllability round about that speed 
It was foolish to put 
the responsibility for accidents on the 
engine. The other main problem was de- 
creasing the danger at the landing itself, 
but that could not adequately be attacked 
until funds were forthcoming. - It could 
never be the case that mechanical break- 
downs were absolutely impossible, and it 
was essential that emergency landings 
could be accomplished without danger to 
the passengers and anxiety to the pilot. 
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SCIENTIFIC SOCIETIES. 
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QUEKETT MICROSCOPICAL CLUB. 


The 571st ordinary meeting of the Club 
was held on June 13 at 11, Chandos Street, 
Cavendish Square, Dr. A. B. Rendle, 
F.R.S., vice-president, in the chair. The 
minutes of the previous meeting were read- 
and confirmed. One new member was 
eiected and three nominations were read. 
The Secretary announced that a slide had - 
been received from Mr. Williams, of Mel- 
bourne, of the leg and wing of a peculiar 
predatory fly that settles on twigs with 
some of its legs hanging free, . ready to 
strike at and catch the flies on which it 
feeds. .A paper by Mr. Bryce on “ Some 
Rotifers from Spitzbergen: Results of ithe 
Oxford University Expedition to Spitz- 
bergen in 1921” was taken as read. The 
Hon. Secretary announced that Mr. Rus- 
‘sell had. received a letter from the Red 
Triangle Club at Plaistowe Lane asking if 
he would be willing to arrange another Ex- 
hibition there similar to the last, which 
was much appreciated. Mr. Russell was 
willing tő undertake, it-and would be glad 
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to receive the names of any members able 
to help. The next ordinary meeting will 
be held on October 10, the gossip meetings 
being held on the second and fourth Tues- 
days of the intervening months, as usual. 
The next excursion will be on June 24 to 
Elstree Reservoir, starting at the usual 
time from St. Pancras. The Hon. Lib- 
rarian (Mr. C. S. Todd, 42, Church Road, 
Leyton, E.10) will attend at the Natural 
History Museum, South Kensington, on 
Saturday, July 1, from 1.30 to 3.30. The 
library will be closed in August, and be 
opened, again on the first Saturday in Sep- 
tember. Mr. Swanton exhibited a drag 
fitted with a safety device to prevent its 
loss in case of entanglement at the bottom 
ofapond. The end to which the cord is at- 
tached is separate from the rest of the drag, 
and attached to it by a thin piece of wire. 
If the tension is too great this wire gives 
way, and the pull is transferred to the 
other end of the drag, which is also attached 
to the cord. This reverses the position of 
the barbs so that there is a good chance of 
the drag freeing itself. The Chairman 
then called upon Mr. E. K. Maxwell to 
read his paper, “ Some Notes on Rotifers 
as a Leisure-Time Study.” Mr. Maxwell 
said that he had been unable to find suffi- 
cient time or energy under present condi- 
tions to prepare a paper that would do 
justice to the subject, but he had put to- 
gether a few ideas that he hoped might 
prove helpful and suggestive. The great 
majority of us, he said, become attracted 
to the microscope for the sake of the plea- 
sant entertainment that it affords, and 
most of us can hardly hope to become more 
than intelligent dabblers at any of the 
many subjects it brings before us. To be- 
come expert at any subject involves con- 
siderable study and time, and, from his 
experience, Mr. Maxwell was forced to 
think, the microscope would, if one got 
drawn into the vortex of specialisation. 
prove to be a taskmaster more than a 
friend. Bearing this in mind, he 


proposed to consider in a general way. 


the points that arose in pursuing 
the rotifer quest in the amateur way. 
The beginner who wants something that 
will give him an interesting show is likely 
to have his attention engaged by the roti- 
fers. The commoner forms are just of a 
convenient size for a Zin. with dark ground 
to give an effective show, with plenty of 
room in the field for supporting weed to 
set them off. The lusty vigour rotifers dis- 
play, quite unhampered by their narrow 
domain, gives an impression of joy of living 
and even of a desire to please, so that the 
idea of restraint is banished. With the 
% in. and dark ground illumination many 
Species may be identified, and it is a very 
pleasant way of working through an after- 
noon’s catch. Then, again, there is plenty 
of scope for high-power work in solving the 
difficulties of structure. Any rotifer may 
be identified with. a 4 in., and such a 
power 1s necessary to see the small forms 
satisfactorily. There is also scope for the 
highest powers, and a water immersion 
with correction collar is a very useful addi- 
tion to the outfit if the amateur has a 
really inquiring mind. The water im- 
mersion objective is valuable for examin- 
ing both line and mounted specimens (the 
latter being in weak formalin). Mr. 
Maxwell had never been able to use an oil 
immersion objective adequately on any 
rotifer, alive or dead. As regards speci- 
mens, the rotifer hunter is in a more for- 
tunate position than most microscopists, 
for there is no season of the vear in which 
they cannot be found, provided there is 
water. The types found vary with the sea- 
sons, but there is no season at which none 
can be found. Mr. Maxwell had even 
taken floscules and melicerta from under 
several inches of ice. The best time for 
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rotifers is in: the springtime, before the 
crustacea begin to flourish, when they can 
be found in suitable ponds, etc., in count- 
less numbers ; but it ıs not Mr. Maxwell’s 
experience that the greatest variety of spe- 
cles is found in such hosts of specimens. 
Rousselet was apparently of the opinion 
that if search were sufficiently thorough it 
should be possible to find in these islands 
all, or nearly all, the known species. 
No slowly moving or still water should be 
neglected by the rotifer hunter. Little 
temporary pools, drains at the sides of 
fields, especially at the foot of grassy, mossy 
banks, old roof gutters are all worth ex- 
amination, and on one occasion Mr. Max- 
well found a cow-hoof mark, 5 in. deep, 
swarming with Syncheta. The Club haunts 
are good, said the speaker, but he thinks 
Mitcham Common ‘ponds, unless radically 
changed by last year’s drought, are worth 
serious investigation. He had found the] 
rare floscule, F. trifidlobata there, and 
saw what appeared to be a rare species of 
Apsilus, while.there were also many dit- 
ferent forms of Oecistes. The best place 
for tube-building rotifers about London 


The meeting closed with a demont. 
tion by Mr. F. Davidson of his “mim 
telescope °’ and ‘‘super-microscope.” 4 
number of instruments were erhibitel 
and a series of photographs and lanten 
slides showing the results that had ba 
obtained by means of the apparatus d 
scribed. The thanks of the Club wen $ 
accorded to Mr. Davidson for his trouk 
in bringing such a quantity of apparatu 
to the meeting. - ALM. J. 


Ce Pe a ng Tan at a = W. 


MICROSCOPICAL SOCIETY OF 
VICTORIA. 


An ordinary meeting of the Society wx 
held in the Rooms, 57, Swanston Strg, 
Melbourne, on Thursday evening, April 4%, 
The President. Mr. Jas. Alex Smith 
occupied the chair. 

The President announced that it ws 
anticipated that at an early date ther 
port desired by members re a proposed a- 
hibition, would be available. 

The President said that they were, bh 
in Australia and abroad, receiving wy 


in his experience is undoubtedly the| satisfying Press notices of the work of the 
Thames at Kingston, Ditton, and} members. Last month the notices to hau 
Datchet. He had found a great many | exceeded 5 ft. in total length. 


tube builders thére and in great plenty, 
also Cephalosiphon, Limnias, many forms 
of Oececistes, and the beautiful colonial 
form Lacinularia socialis, while many of 
the loricate rotifers which haunt the 
weed were also present. For examination 
of a gathering Petri dishes 4'in. or 5 in. 
in diameter and łļ in. deep are convenient. 
They are placed on a glass plate sup- 
ported about 3 in. above the table, under- 
neath which is a concave mirror that can 
be tilted to give dark ground illumina- 
tion for the hand magnifier. The Petri 
dishes may be used on the stage of a ver- 
tical microscope when small forms are to 
be picked out. Rotifers may be picked 
out with a pipette which should not be 
too fine even for small forms and males. 
In the case of the males, which move. 
quickly, it is best to isolate them on a 
watchglass, and then get them in a drop 
of clean water on a slip. This drop may 
be reduced, and when small enough the 
cover should be put on with three pellets 
of wax as supports, which may be pressed 
down as much as required. Cavity slips 
are also useful, and flat tinfoil cells such 
as Mr. Bryce uses. For identifying roti- 
fers, the most useful book is the German 
“Süsswasser Fauna”; there is als 
Hudson and Gosse, and a bibliography 
may be found in the Synopsis of Harring, 
giving references to various papers in the 
Q.M.C. and R.M.S. Journals, etc. Mr. 
Maxwell follows the Rousselet method of 
mounting, and finds it gives excellent 
results. Rarities are not too uncommon 
for the persistent rotifer hunter, and he 
thinks the difficulty of handling the speci- 
mens is the reason that there is still so 
much to be discovered. Males, which are 
comparatively rare, should always be 
looked for. In some species the male only 
seeks the female when she is just hatching 
out, so that the speculative amateur may 
find interest in the habits and customs 
of a race of creatures who relegate all 
their matrimonial problems, whenever: 
these rare events occur, to the nursery. and 
apply themselves to the serious study of 
vortex motion and hydrodynamics, and, 
most earnestly of all, to gastronomics, 
with occasional specialising in architecture, 
precise and slap-dash. Besides all the 
normal healthy forms there will at times 
be found specimens affected with para- 
sites which are of interest. With the aid 
of lantern slides Mr. Maxwell then de- 
scribed the various types of rotifers and 
explained some of the chief points in their 
structure. 


PAPER. 


The President said that they had deal 
recently with many phases of microscopy. 
Mr. Stickland was now to give them a 
insight into another realm ; they would 
cognise that in the field of Aquatic Mic 
flora he was a most competent and reliatk 
guide. 

Harr an Hour wirta Aquatic Mico 
| FLORA. 


By John Stickland. 


These highly interesting and often bav 
tiful organisms may be found anywher 
where water stands, or very damp onli 
tions exist for a length of time, sometime 
even in street gutters. The slimy gret 
‘masses on the surfaces of stagnant po 
consist of beautiful microscopic plants. 


The lowest group of aquatic plants me 
with is the Bacteria. The Chytridisce 
constitutes another low-type allied to the 
Fungi. Some of these are saprophyte- 
others parasites. Most microscopic plants 
may be classed as Algw. An Alga is 
plant in which the constituent cells are n 
differentiated into root, stem, or leaf, bat 
which nourishes itself after the manner oi 
ordinary flowering plants. Some are ui- 
cellular, others form cell aggregates af 
various types. The best known of the Myx 
phycese or blue-green alge probably ' 
Oscillatoria, the principal point of interes 
in which is its extraordinary power ° 
movement. | 

A very large and cosmopolitan group of 
unicellular plants is the Bacillanee 
Diatomacee which fascinates most ara 
scopists. Perhaps the most wonderful © 
the diatoms is Bacillaria paradoxa, whi 
resembles a number of tiny rods placed side 
by side in one plane, and which slide t 
and fro nast one another in an astonishing 
fashion. ee 

The largest group of micro-iora——™ 
sibly with the exception of the Bacillarie? 
—is the Chlorophyces, or Green Alge. "e 
select a few of these as a e 

A very simple form, Chlorella vuga™ 
is specially interesting from the fact that 
it is frequently found in symbotic come 
tion with such well-known animals f 
Hydra viridis, Stentor polymorphus a! 
Paramecium bursaria. It is then me 
as Zoochlorella. Many interesting P er, 
consist of a few cells grouped tagetie; 
often within a gelatinous envelop. in 
Ceenobium is such a group which etl 
increase in number of its constituents w 


{ 


cel 
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tions in the direction of a beam of light 
emerging from a collimator by placing 
near the focal plane of the latter a 
“ variable prism” of simple design and 
construction. 

“The Changes in Aberrations when the 
Object and Stop dre Moved,” by T. Smith, 
M.A., F.Inst.P.—If the aberrations of 
any centred optical system are known both 
for an object which intersects all rays 
transmitted by the system, and also for 
the centre of the effective stop, the posi- 
tion in the image space of the emergent 
portion of a given incident ray is known, 
and the aberrations in the image of any 
other object for any stop position can be 
expressed in terms of those for the first 
object. The investigation aims to express 
the relations in the second case in terms 
of those present in the first, when the 
objects are planes normal to the axis of 
symmetry- whatever the order of the 
aberration may be. 

«The Classification of Optical Instru- 
‘ments,’’ by T. Smith, M.A., F.Inst.P.— 
Exception is taken to the classification of 
optical instruments by the signs of their 
powers, and an alternative division com- 
prising five classes is proposed, based upon 
the separation of the four Gaussian con- 
stants into two groups according to their 
signs. This classification cannot be modi- 
fied by the addition to the system of in- 
verting prisms and the like, and the pro- 
perties usually associated with the sign 
of the lens in reality depend, upon its class 
according to the new system. Each class 
may have systems of positive or of nega- 
tive power. l 

‘‘Note on Achromatism with One 
Glass,” by T. Smith, M.A., FInst.P., 
and L. M. Gillman, B.Sc.—Systems com- 
posed of thin lenses of the same kind of 
glass and achromatised by selecting suit- 
able positions for the components are 
members of the class (A D) (BC), so that 
if the object is real the image is virtual. 
Apochromatic systems constructed from 
normal achromatic lenses belong to the 
same class. ‘The outstanding aberrations 
for systems constructed of a single glass 
but belonging to other classes are of con- 
siderable magnitude sy. | 

“An Improved Subjective Test for 
Astigmatism,”’ by Herbert S. Ryland.— 
This test has been designed to obviate cer- 
tain difficulties which patients experience 
when the usual test card is used. It con- 
sists of an opaque disc perforated along 
two diameters at right angles with a series 
of square apertures. These apertures and 
the distances between them subtend an les 
of 1” at the usual testing distance. e 
plate is illuminated by diffused light from 


the rear. 


and oogonium are formed in the one 
plant. The dicecious species are divisible 
into two groups, the macrandrous and the 
nannandrous forms. In the former anthe- 
ridia and oogonia are formed in separate 
plants in the latter antheridia are not 
formed in the non-female plants. In these 
“ androgonidia ’’ are produced, which are 
ciliated. One (sometimes more than one) 
oi these androgonidia finds its way to the 
female plant and attaches itself to the 
cell below the oogonia, developing-into a 
“nannandrium ”?” or dwarf male plant, 
which becomes an antheridium, producing 
antherozooids. 

The paper was illustrated by a number 
of diagrams. 


mature. A not uncommon plant of the 
seenobic type is Scenedesmus quadricauda, 
consisting generally of four cells, the two 
uter ones bearing flagellate appendages, 
which, however, possess no power of move- 
nent. 

_ Some other plants of this type worthy 

if mention belong to the germs Pediastrum. 

[he cells in different species vary from 4 

10 128 in number, arranged in the form ot 
t star. Botryococcus Braunii consists of 
ı number of cells grouped together like a 

munch of grapes. Ankistrodesmus falcatus 

and Kirchneriella lunaris are formed of 
unate cells differently arranged. In 
jpirogyra—a filamentous alga—the 

‘tructure of the cell with the centrally 

‘ituated nucleus can ‘be distinctly made 

mt in the larger psecies. Vaucheria, 

another alga of the filamentous type, is 

‘emarkable as being devoid of septa, or 

Transverse cell walls, the planto being 
asractically unoicellular. 

. A very important subdivision of the 
Jhlórophyceæ is the Desmidiacese, con- 

“aining very beautiful and widely distri- 

juted forms, a description of which will 

œ found in the Proceedings of this Society 

or October 1919. : 

_ A number of organisms claimed by both 
otanists and zoologists consist of flagellate 
ells and are thus motile. Special mention 
‘nay be made of Pandorinia morum, Eu- 
lormia elegans, Gonium pectorale, and the 
‘vell-known Volvox of several species. 

: The variation in the methods of repro- 
suction of the Microflora is very interest- 
ng. Bacteria increase by simple fission. 
n Oscillatoria the filament breaks into 
nieces known as hormogones, each growing 
nto a new plant. In the Bacillaries new 
ants originate by the formation of new 
‘rustules between the old ores, thus divid- 
‘ng the old plant into two. Remarkable 
-pares known as Auxospoyes restore the 
diminishing race of diatoms to their ori- 
-inal size. Such coenobia as in Pediastrum 
te formed by the breaking of the proto- 
glasts in the cells of the mother plant 
nto “ gonidia.’? The product of each 
nother cell forms a new cenobium. A 
onidium is a reproductive body asexually 
“roduced. 

- In Eudorina and Volvox sexual elements 
Te produced and, on fertilisation, 
Ospheres become oospores. Sexual repro- 
:uction in Vaucheria is very interesting. 
-Wo or three processes are budded out of 
„he filament close together, one developing 
nto an anthetoridium, the remainder into 
„ne or more oogonia. An antherozooid, en- 
ing an osgonium, fertilises the contained 
“osphere. 

-A large group of alge is known as the 

-Onjugatee, including desmids, Spirogyra 


NORTH MIDDLESEX WIRELESS 
CLUB. 


The ninety-third meeting of the club 
was held on Wednesday, the 14th inst., 
at Shaftesbury Hall, Bowes Park, N. The 
chair was taken by the president, Mr. A. 
G. Arthur, and after the minutes had 
been read by the secretary, he announced 
that the committee had been considering 
the question of instruction classes for the 
beginners, of whom the olub has had a 
large number joining in the last few weeks. 
The secretary pointed out that it would 
not be fair to the old members to confine 
the lectures to elementary subjects, while 
at the same time the beginners could: not 
be expected to take an interest in lectures 
which were too far advanced for them. It 
was therefore arranged that elementary 
classes would be held each meeting night, 
starting at 7.50, for one hour. Will all 
those interested kindly make a note of 
this for next meeting on the 28th inst. ? 

The chairman then called on Mr. L. C. 
Holton to read his paper on ‘‘ The Towns- 
end Wavemeter, and how to use it.’’ Mr. 
Holton commenced by explaining how 
waves were produced in water, and com- 
pared these with those produced in the 
ether in wireless work. He made clear to 
the beginners that wave-length was quite 
independent of range of transmission. He 
also explained the meaning of the terms 
Frequency and Amplitude. The wave- 
meter was used in a number of ways, but 
one of its chief uses was to measure the 
incoming waves at a receiving station. 
The lecturer gave a demonstration of this. 
and showed how fo use the charts supplied 
with the meter. 

This wavemeter is the property of the 
club, and has been calibrated by the 
National Physical Laboratory at consider- 
able cost, so that its accuracy is to be de- 
pended upon. It is available for use of 
members under the club’s loan scheme. 


‘“ygnema, and others. In the Desmidi ` Full particulars of the club may be had ae 

-he whole plant Becomes : parmete. and on application La a T _———>-see-< i 
mites with another producing a zygospore. | M. Savage, Nithsdale, Eversley Park 
imple asexual cell division is i on Road, N.21. — SCIENTIFIC NEWS. 


„ommon mode of increase in the case of 
‘lesmids. In Spirogyra and Zygnema con- 
gation generally takes place between two 
‘Uaments; thus, two cells opposite one 
‘nother in adjacent filaments bud out pro- 
esses, which meet, the cell wall separating 
„nem, being removed, a clear passage is 
:ormed. The contents of the two cells form 
“WO gametes, one of which—regarded as 
“he male—passes over and unites with the 
ther, a zygospore resulting. In some spe- 
“les of Zygnema the zygospore is formed 
tween the two filaments. When two 
‘laments are not available, two adjacent 
vells in one filament may conjugate, a con- 
2gation tube connecting the two. The 
former is known as the scalariform, and 
che latter as the lateral method. 

„The complicated sexual reproduction in 
“dogonium is remarkable. In the mon- 
£clous species of this genius, the antheridia 


There was an unusual scene of bustle 
and excitement at St. Katherine’s Dock, 
London, on the 14th inst., on the depar- 
ture of the yacht ‘‘Malaya’’ for a three 
years’ scientific voyage to the Southern 
Seas, in search of rare specimens of ani- 
mal, fish, and plant life. Dr. C. Lock- 
hart Cottle, F.R.G.S., of Liverpool, is the 
leader of the party, with Dr. Sinclair, of 
Glasgow, as chief officer, and Captain King- 
ham, of Belfast, as master of the 90-ton 
vessel. ‘‘ We are going out,” said Dr. 
Sinclair in an interview just before the 
vessel set sail, “to collect dolphins and 
porpoises for the British Museum, and 
orchids for Sir Jeremiah Colman. Our 
serious operations will begin at the Grand 


THE OPTICAL. SOCIETY. 


At a meeting of the Optical Society, 
held on Thursday, June 8, Sir Frank 
Dyson, F.R.S., president, in the chair, 
the following papers were read and dis- 
cussed :— 

‘“ Angle Comparators of High’ Precision 
for the Goniometry of Prisms.” by J. 
Guild. A.R.C.Sc., F.Inst.P., F.R.A.S.. 
described applications of the method of 
substitution to goniometric measurements 
of high precision. A simple arrangement 
was described with which measurements 
accurate to within one or two seconds can 
readily be made, and a more elaborate 
arrangement with which an accuracy of 
‘about 0.1 second may be attained. The 
latter embodies a method, which appears 
to be new, of obtaining very minute varia- 


‘ 
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` Canary Island, after which we expect to 
visit the Verde Islands off the African 
coast, proceeding thence 15 degrees north 
of the equator to the West Indies. Here 
we hope to carry on dolphin hunting, and 
bo discover many rare fish. After going 
up the Carribean Sea our itinerary will 
carry us through the Panama Canal to 
the lesser-known South Sea Islands, where 
film work will be included in our study of 
animal and fish life, and also the ancient 
customs of the people who inhabit this 
romantic region. Our next objective will 
be North New Guinea, where we shall pro- 
bably remain six months, taking observa- 
tions and notes of wild life, filming, and 
collecting the remoter kinds of ‘orchids. 
Visits to Sumatra and North Borneo are 
also to be included in the expedition.” 
“ As a mascot,” Dr. Sinclair added, ‘‘ we 
are taking with us on the voyage a chim- 
panzee. It is a docile, clever, and intel- 
ligent animal which sits at table and 
passes the salt or pepper as required. It 
is not confined in a cage, but has the 
whole run of the ship, and is very friendly 
with the crew.” a 


A great gathering of scientists met in 
the grand amphitheatre of the Sorbonne 
on the evening of the 14th inst. to do 
honour to M. Camille Flammarion, the 
astronomer, who celebrated his eightieth 
birthday. M. Paul Painlevé, of the Insti- 
tute, lectured on “ Man and the Signs of 
the Heavens.” M. C. E. Guillaume fol- 
lowd on “The Work of Flammarion.” 
Distinguished artists of the Comédie Fran- 
çaise read extracts fronr Flammarion’s 
works, and astronomical photographs 
were thrown on the screen. M. Camille 
Flammarion, who bears his eighty years 
more lightly than many men do at sixty, 
is without question the most popular 
astronomer in France. He has done more 
than any Frenchman, living or dead, to 
bring the study and understanding of the 
heavens within the range of the people. 
He watched his first eclipse of the sun in 
a pail of water when he was five years old. 
At nine he was busy copying the cabalistic 
signs of the planets and the zodiac. At 
fifteen he was apprenticed by day to a 
chaser of silver, and spent his nights pre- 
paring his first works, ‘‘The World Be- 
fore Man’s Apparition ” and ‘‘ The Plu- 
rality of the Inhabited Worlds.” ‘ Our 
own readers, many hundreds of whom are 
as familiar with his work as his fellow 
countrymen, will very heartily second 


their felicitations, which we tender with: 


the ‘sincerest admiration to our distin- 
guished confrère. 


The Albert Medal of the Royal Society 
of Arts for 1922 has been awarded by the 
Council, with the approval of the Presi- 
dent, the Duke of Connaught, to Sir 
Dugald Clerk, in recognition of his im- 
portant contributions, theoretical and 
practical, to the development of the in- 
ternal combustion engine, which in its 
later forms has rendered aerial naviga- 
tion possible, and is also extensively em- 
ployed in the motor-car, and in the sub- 
marine, and for many other purposes. 


The great Mathematical Tripos was pub- 
lished at Cambridge on the 14th inst. 
There were thirty-six wranglers in all, of 
whom one was a woman, Miss A. M. Coote, 
Newnham and Walthamstow High School. 
Perhaps the most remarkable thing was 
the extraordinary success of Sidney-Sussex 
College, which, although one of the 
smaller foundations, had no fewer than 
five wranglers. Of the schools, Christ’s 
Hospital had four of their old pupils 
amongst the wranglers. India was, as 
usual, well to the fore: while Australia 
and the smaller universities of England 
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were represented. There are no Blues 
amongst the wranglers, but W. C. D. Con- 
sidine, the Rugly Blue, 
Optime, and C. B. J. Hunter, last season’s 
Cambridge University Association captain, 
is a Junior Optime. 


nounces the death of the well-known astro- 


that this should be an annual rather than 


drawn. 
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scupists, with hints on mounting micro 
scopic objects and taking photo-micr 
graphs. The author is an ola contributor w 
our own pages, and his capacity of impar. 
ing information of reliable character and 
as free from technicalities as possible has 
always been appreciated. ‘The book deals 
successively with lenses and the origin of 
the microscope, the simple microscope, 
the compound microscope, how to chios 
it, the optical system of the microscope, 
the substage condenser, how to use the 
microscope, the preparation and mut 
ing of microscopic objects, and photo 
graphs with the microscope. The priced 
the book is 5s. 6d.; it can be procured 
irom the author, at 78, High Stree, 
Dovercourt, Mssex, and from Messrs. W. 
Watson and Co., Ltd., 313, High Holborn, 
Lendon, W.C.1. 


A fifth edition, revised and rearrange 
by Herbert F. Angus, of a standard bsi 
on its subject, © Modern Microscopy,” by 
M. I. Cross and Martin J. Cole, firs 
published in 1893 (London, Bailliére, Tin- 
dall and Co., 8, Henrietta Street, Covent 
Garden, 10s. 6d. net), is well known to 
many of our readers, and will be appre 
ciated by them and by all who have mwt 
seen it. The first part has been entirely 
re-written to bring the book up to date, 
and Parts II. and III. have been added to 
and rearranged with the help of numerous 
able friends and contributors. . There are 
twelve plates, and 144 illustrations in th 
text. The' four makers of microscopes tt 
commended, whose catalogues should te 
consulted by readers, are Charles Baker, 
244, High Holborn, W.C.1; R. and J. 
Beck, Ltd., 65, Cornhill, .E.C.3: J. 
Swift and Son, Ltd., 88. Tottenham Cour 
Road, W.1; and W. Watson and Sun, 
Ltd., 313, High Holborn, W.C.1. 


C. Baker's néw catalogue of second-hand 
scientific apparatus (No. 75) is even mer 
than usual a perfect encyclopeedia and ap 
pendix. It includes many new features 
and special announcements of new 4p)? 
ratus introduced since the last edition 
issued in January. Altogether it include 
over 2,500 pieces of apparatus. Several 
fine equatorial telescopes are offered i 
bargain prices. There are several items o 
considerable interest in the photographx 
department, amongst which are the Metre 
binocular focusser, non-slip telescopic tr- 
pod and plate back adapters. As usual 
every instrument is guaranteed to be 2 
adjustment. Nine-tenths of the apparatus 
purchased or sent for sale goes mw 
Baker's workshops to be repaired and 
overhauled as a result of the thorough 
examination to which each piece js sub 
jected before being passed into stock. 


is a Senior 


A Reuter message from Amsterdam an- 


nomer, Professor Johannes Cornelius Kap- 
teyn. Born at Barneveld, Holland, in 
1851, Professor Kapteyn became astro- 
nomer to the observatory at Leyden in 
1875, and in 1878 was appointed Professor 
of Astronomy’ in Groningen University. 
Together with Dr. David Gill he carried 
out the great photographic survey of the 
southern heavens, the results of which were 
published in Capetown in 1896 under the 
title “ Cape Photographic Durchmuster- 
ung.” 

Mr. A. Stevenson Taylor (Home Office 
Senior Engineering Inspector), addressing 
the Institute of Mechanical Engineers last 
week on “Safety First’ in the engineer- 
ing industry, said that in 1920 nearly 
£6,000,000 was paid in compensation for 
industrial accidents, He was convinced 
that by proper teaching a great number 
of those accidents were preventible. In 
the same period 1,400 fatal. accidents were 
reported under the Workmen’s Compensa- 
tion Acts, and 140,000 accidents of all 
classes occurred. Proper safeguards would 
prevent many accidents, but the best 
education, both for the workers and em- 
ployers, was inculcation of the ‘“‘ spirit of 
safety ’’ in both of them. 


The Bill to render “ Summer Time ” a 
permanent institution was read a second 
time on the 14th instant after a good deal 
of very reasonable opposition by members 
of all politics. Mr. Shortt said there was 
every desire to reach some agreement be- 
tween the town and agricultural interests. 
He was prepared to accede to the request 


a permanent Bill. But, without discus- 
sion with the interests concerned, he 
could hardly be expected to give a definite 
pledge that April and September should 
be wholly exempt from the extended 
hours. The best course would be to dis- 
cuss the matter between then and Com- 
mittee. Sir F. Banbury contended that 
summer-time was a purely war-time expe- 
dient, and that there was no reason for 
perpetuating it. After further debate Mr, 
Shortt said he could promise that there 
should be a reduction of three weeks at 
each end of the term. 


The Postmaster-General presented a 
bill in the House of Commons last week to 
amend the Wireless Telegraphy Act, 1904, 
and to make further provision with re- 
spect to the regulation of wireless tele- 
graphy and visual and sound signalling. 
The Bill was read a first time. The Bill 
gives the Postmaster-General powers to 
make regulations as to the conditions and 
restrictions. on which licences are to ‘be 
granted, renewed, suspended, or with- 
Full scope is left to inventive 
genius by allowing the erection of experi- 
mental stations. Permission will be 
readily given for receiving stations, and 
transmitting stations of small power will 
he allowed with practically equal freedom 
when the applicants can show, that they 
are serious students of wireless. The Bill 
gives power to refuse licences to foreigners 
and also to prevent interference with wire- 
less by the generation or use of electric 
waves for other purposes. It also gives 
the Postmaster-General power to take 
control in all cases of emergency. 


‘The Microscope: How to Choose It,” 
by S. E. Dowdy, M.P.S., F.R.M.S., is 
a very useful manual for amateur micro- 


“The Instanter Interest and Discount 
Tables,” just published at 1s., marks: 
distinct advance on any tables of the kin 
hitherto published. By a simple and 10 
genious arrangement, the interest € 
amounts from 1d. to £1,000 can be ioun 
instantly at rates varying from ẹġ of 1 pë 
cent. to 95 per cent. Messrs Bowman am 
Murdoch, of 99, Shoe Lane, London, E.C. 
are the publishers. 


— o 0 0 


Motor Spirit.—Mr. S. W. Blake, of P 
Rust, Oudtshoorn, South Africa, bs 
patented a motor spirit produced by agitat 
ing, say, 3-9 lb of calcium carbide m è 
pressure-resisting vessel with, say, 9 galloni 
of commercial aleohol and, say, 1 gallon of 
acetone, and allowing the mixture to sta 
with occasional] shaking until the acetylere 
is absorbed. The liquid is cleared from 
bulk of the lime by carbon, mangane® 
dioxide, or other insoluble flocculating-age"- 
A fuel-of the composition specified contam? 
over 12.5 timés( its (volume of acetylene, 82 
0.025-0.05 per cent. of lime. 


EN o O i 


l June 23, 1922. 
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‘LETTERS TO THE EDITOR 


i a 

- ERRORS OF THE LUNAR TABLES— 
. LORD KELVIN’S WATER-DROPPING 
COLLECTOR—DIAGRAM OF SATEL- 
DITES OF URANUS—COMETARY 
LONGITUDES. 


. [261.]—According to the . Astronomer- 
‘Royal's Report, the error of the Moon's place 
` given in the ‘‘‘Nautical Almanac ` (which is 
‘derived from Hansen’s tables with New- 
“ eomb’s correction) appears to have reached a 
' maximum, and may be decreasing. ‘The nean 
‘.tabular error of the Moon’s longiiude shewn 
. by the Greenwich observations in 1921 ‘was 
: -13."38, which is numerically greater tian 
: the similar errors in 1919 and 1920, Lut is iess 
. than the mean of the five years 1916 to 1920. 
- The comparison with vhe ‘‘ Connaissance des 
~ Temps,” in which the Moon’s place 1s Cerived 
from the new French tables, shows a similar 
. decrease in the same sense, and the excess of 
_ observed (R.A. above tabular is becoming 
` smaller. The ‘‘ Nautical Almanac” of the 
. current year (1922) is the last in which Han- 
, sen’s tables will be used. In the Almanac for 
:- 1923 the P oi the Moon have been taken 
` from Prof. E. W. Brown’s tables of the motion 
: of the Moon. Hansen’s tables have been in 
. use since 1862, and Newcomb’s corrections to 
- them were introduced in 1883. 


+ Lord Kelvin's Water Dropping Collector 
_ (825, p. 246).—The theory and description of 
. this appliance and its adjuncts as used at 
. Greenwich to measure the electric condition 
_ of the atmosphere is as follows :—A pipe pass- 
Ing out from an insulated reservoir of water 
extends about 6 ft. into the atmosphere, and 
has at its nozzle 10 ft. from the ground a small 

` hole through which the water passes and 
- breaks into drops. If the potential of the 


a 


reservoir be above that of the air surrounding |. 


_ the spot where the water breaks into drops, 
each drop will carry away with it a positive 
charge, and this will go on until the potentials 
are equalised. The reservoir or cistern is 
connected by a wire to one of the pairs of 

_ quadrants of a Thomson electrometer. and the 

_ Varying atmospheric potential thus influences 

the motion of the needle included in the quad- 

Tants, causing it to be deflected from zero in 
one direction or the other according as the 
atmospheric potential is greater or less than 

- that of the earth. Records are to be found in 

the Greenwich annual volumes. I do not 

. know whether these have ever been collected 

and discussed, but inspection of the monthly 
mean of one or two years shows that the posi- 
tive potential is greatest in January and Feb- 

-fuary and least in September and October. 
By a coincidence there happens to be a para- 

graph in the Astronomer-Royal’s recent 
report about the use of this” electrometer 

which modifies the statement made above. 

Whereas formerly a constant charge was 
placed on the needle, and the variable poten- 
tial communicated to one of the pair of quad- 
rants which influence it, for certain reasons 
the variable potential is now connected to the 
needle, and the pairs of quadrants are kept at 
a constant potential difference. 

Satellites of Uranus (346, p. 258}.—There 
should not be any ambiguity so far as the pur- 
pose of this diagram is concerned, for it states 

uite plainly that when the Satellites are seen to 

e right of the planet they are moving upward, 


and vice versa. But it may help to elucidate 


the matter if it is remembered that the longi- 
tude of the Ascending Node of the orbits on 
the plane of the Ecliptic is about. 166°, and 
that the longitude of Uranus at Opposition 
this year is about 3414°. Next year (1923) 
the longitude at Opposition (September 8) is 
5453°, and at that date the Earth will be 
very near the plane of the orbits of the Satel- 
lites. and the apparent orbits will approxi- 
mate to straight lines, and for this reason 
no diagram is given in the “ N.A.” In 1924 
we shall be looking at the other side of the 
orbits to that now visible. and in the diagram 
for that year the arrow denoting motion is 
in the opposite direction to that shown for 
this year. The Ecliptic apparently is not 
parallel to the lines of tvpe, but is inclined 
upwards to the left. The position of the 
Ascending Node, which is towards us. shows 
that the direction of the arrows is consistent 
with the diagram in both cases. The puzzle 


about the retrograde motion obviously de- 
pends on the exact direction of the line 
indicating the Ecliptic. 

Cometary Longitudes (347, p. £58).—The 
method of finding Heiiocentric Longitude to 
which ‘S.H.P.” refers is approximate 
because of the geometry, and not because of 
the perturbations caused by other planets, 
though this may also be a contributing cause. 
In the example given in the number from 
1920, January 23, p. 7, the terms of the for- 
mula nt + 2e sin. né only were taken, and 
later terms neglected. These terms have e? 
and higher powers of:e as coefficients, so that 
if e is a small fraction, as it is for most of 
the planets, their value is small, and their 
omission makes little difference. If, how- 
over, e is large, as in the case of a parabolic 
orbit of a comet, the method is, not ap- 
plicable. A comet, whose perihelion distance 
q , has, when in perhelion, a velocity 
V2 times that of the Earth—1,e., it moves 
in longitude about 83’ per day, and with 
any other fperihelion distance this motion 


must be divided bv gi These figures ‘will 
give a very rough approximation to the. 
longitude from perihelion, but this approxi- 
mation soon becomes discordant, especially 
when g is small. Actually, the longitude at 
any time is found by the solution of a cubic 
equation, which is facilitated by tables for 
the purpose to be found in various places. 
If the querist has access to early volumes 
of the Journal of the British Astronomical 
Association, he will find in the number for 
1896 January (Vol. VI., p. 105) an article 
by Dr. Crommelin with a table of this kind 
that will give him much help. ' 
H. P. Hollis. 


—_ 


MICROSCOPICAL AND TELESCOPICAL 
MATTERS. : 


(262.J—The writer has quite recentiy had 
the good fortune to spend some days at the 
beautiful Somerset homes of Mr. Nelson and 
Coionel Gifford, every moment of which 
period was filled with such interest that the 
remembrance of his experiences there is not 
likely to quickly fade. The days passed 
with Mr. Nelson in his study, replete with 
the ‘best microscopes and objectives in 
existence, manipulated by the most skilful 
practical microscopist of our time in the 
atmosphere of the quiet typically English 
country house, proved bewilderingly full of 
instruction to even one who has for more than 


twenty years enjoyed the personal friendship 


and ever-ready help of the veteran authority 
of all things pertaining to the microscope. 
From thence the writer proceeded, by kind 


invitation, accompanied by Mr. Nelson, to 


the residence of Colonel Gifford, whose 
valuable work in spectroscopical and gptical 
matters is so well known. ere the interest 
was divided between a splendid spectro- 
metrical laboratory equipped with great 
spectrometers second to none in the world, 
even if they are equalled elsewhere, which is 
doubtful, and an observatory containing a 
5-inch apochromatic equatorial telescope, the 
triple o.g. of which was computed by Colonel 
Gifford for glass meltings in his posses- 
sion, th» refractive indices of which had 
been previously exactly ascertained by 
means of the above mentioned spectro- 
meters. ‘Three consecutive fine nights were 
sufficient to convince one of the super- 
lative quality of tha telescope, which was 
successively turned to the Moon, Jupiter, 
Saturn, and some double stars. The images 
appeared. as free from colour as in a reflector 


furnished with an achromatic eyepiece, and 


strongly recalled such in the colour rendering 
of planetary surfaces. In comparison, the 
images: afforded by an ordinary achromatic 
are so crude that it is easy to understand the 
late Sir David Gill’s enthusiasm when he de- 
clared these objectives to be the finest he had 
ever seen, and Sir David Gill had certainly 
seen a good many of the best examples pro- 
duced by leading makers. Few probably 
realise the immense labour entailed in ob- 
taining the optical constants of the glasses, 
which vary in every individual melting, and 
thus cannot be ascertained once and for all 
for one kind of glass if the most perfect 
results are aimed at. 


manufacturers are obtained, viz., 


It was gathered that j common gulls. 


different prisms at hazard from three 
different parts of a melting, and to spectro- 
scopically meusure the refractive indices in. 
the most exact manner possible by not de- 
pending on arbitrary. measurements of re-. 
fracting angle or the accuracy of the prism 
construction, but by using a method based on 
the mean value of the three angles of a 
triangle. It was found that the error due 
to the method itself amounted to less than 
unity in the seventh figure. But in practice, 
witli every care, and in spite of correction 
for temperature, errors even exceeding unity 
in the fifth decimal place were frequently 
manifest, requiring repeated and tedious 
observation to eliminate. Hence suspicion 
fell on the barometer, and it became evident 
that such influence was not altogether to be 
neglected, and a recent application of baro- 
meter readings as a correction for the varia- 
tion of the refractive index of glass under 
pressure made it clear that such effects 
exceed unity in the fifth decimal piace, and 
may therefore have significant value. It 
may suffice to add, in order to demonstrate 
the exacting nature of the work entailed, 
that with regard to errors due to the eccen- 
tricity of the 8 in. and 18 in. goniometer 
circles employed, deviations were measured 
respectively when © of the circle was made 
zero, when 120 was made zero, and when 
240 was made zero. The total number of 
readings required for each index is 36, and 
the number of indices required are 9, there- 
fore the optical constants of each of Colonel 
G:fford’s numerous glasses have been obtained 
from 324 readings. This procedure may be 
compared with the manner in which the con 
stants given in the catalogues of optical glass 
by six 
readings of Pulfrich’s relkactomietes a 
rough-anil-ready but inaccurate instrument. 
Colonel Gifford's method may be likened to 
a measurement made by an iridio-platinum 
standard, andthe other to one made by a 
tailor’s tape. Considering that such laborious 
procedure with spectrometers of the largest 
and most perfect type is necessary, and must 
be repeated with every individual melting of 


‘glass employed in an objective combination, 


it is not strange that telescopic objectives of 
the highest class are rare and extremely diffi- 
cult to obtain, apart from the question of 
cost. In most cases it is probable that the 
refractive index of any given kind of glass is 
roughly obtained once and for all. and varia- 
tions of individual meltings ignored. 

Colonel Gifford generously presented 150 of 
his beautiful 24-in. apochromatic telescopes, 
complete for the use of our artillery in the 
war. The magnificent nature of the g:it can 
be judged when it is stated that the pre-war 
price of the writer’s little 2-in. apo telescope 
was £20, without any stand. Further, a little 
high-power f/7 trench telescope, for use on 
a sandbag, was especially designed and com- 
puted, but unfortunately the only existing - 
example, which had been sent to the War 
Office, was lost there, with the result that 
complete drawings had to be made and a new 
mount designed. Consequently, it, was not 
until January, 1917, that another, the first 
of a dozen offered to and accepted by the 
War Office, could again be sent in. By the 
time a portion of these were sent for trial to 
France trench warfare had practically 
ceased, and the demand for a short high- 
power telescope was no longer felt. 

A. A. C. Eliot-Merlin. 


THE MICROSCOPIST’S HOLIDAY. 


[263.]--Many ardent micro-men are now 
thinking about their ‘holiday abodes. A 
friend wrote to me recently to say he was 
going to the Norfolk Broads, and wondered 
if he should take his microscope with him. 
To my mind the only optical aids needed 
to add interest to a seaside sojourn are a 
good pair of prism binoculars and an achro- 
matic pocket-lens. It is my great delight 
to go to Sheppey and watch the sea-birds 
feeding on the muddy flats when the tide 
is out through a fine <9 Busch binocular 
with aluminium fittings. It came from the 
body of a dead German, and I purchased it 
cheaply., The pictures this gives me of 
scootérs common terns, her- 


Colonel Gifford’s procedure is to take three” ring gulls, curlews; and on a distant flat- 
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topped bnoy a cormorant digesting its food 
and drying its wings thrills me as much as 
a microscopic view of infusorians. Once I 
saw the Glaucus gull chasing other sea-birds 
and making them disgorge their prey, and 
then seizing it. 
According to the “Ads,” in, ‘‘ Ours” 
plenty of good cheap binoculars are on the 
market at the present time. One of my 
joys used to be to row a boat out half a 
miie from the shore, and, anchoring down, 
drop a tow-net over the side and with a 
pocket-lens examine the creatures the flow- 
ing tide had swept into it. In fact, before 
I possessed a microscope, by the aid of a 
Browning pocket-lens, I became acquainted 
with hosts of sea organisms, while serving 
as a supplementary hand on a Whitstable 
oyster-dredger. Our local museum possesses 
now many of my catches properly prepared, 
named and mounted. Many readers of 
‘‘Ours’’ are residential in holiday resorts. 
Could they not induce some of the best of 
the lodging-house keepers to advertise their 
accommodation in our own science journal,, 
for all advertisements that appear in it, 
according to my experience, can be relied 
upon, and whenever the editor discovers they 
are not reliable he turns them permanently 
down. J. B. G. 


THE THREE DIMENSIONS. 


(264.—In your issue of June 2 you report 
Professor A. S. Eddington, in his Romanes 
lecture, as saying :— 

‘The world common to all observers is 
one of four dimensions—three of space and 
one of time: to our experience of right and 
left, backwards and forwards, up and down, 
is added the experience sooner or later.” 

This appears to me to be a very imperfect 
expression of the truth: The old-world 
philosophies invariably sought for trinities, 
and the three dimensions was one of them, 
inadequately expressed, as in the state of the 
science of the time they were bound to be. 
Trinities in unity were to be found in all old 
religions and philosophies as a matter of 
course, and prior to the Christian teaching, 
.Plato and other ancient philosophers and the 
religions of Greece, Egypt, and India fur- 
nished examples of the persistence of the 
doctrine. It is, indeed, probable that their 
ideas originated in greater and much truer 
philosophical discoveries of some still more 
ancient peoples, long since - forgotten, but 
whose knowledge we are gradually regaining. 
Joh’s description of the Deity as the One 
“ Who hangeth the Earth upon nothing ” is 
supposed to be a remnant of this ancient 
learning. 

As to the fourth dimension, is it not 
obvious that time is not of the same quantity 
and quality as the length, breadth, and 
thickness of space? May we not, in the pre- 


sent state of our knowledge, express the 


actual facts more on the following lines :— 


There are three co-existent infinite dimen- 
sions, each of which has three finite dimen- 


sions. The three infinite dimensions are 
endless—space, eternity, and illimitable 
energy. 


_ Endless space contains an infinite number 
of places. Each-place has the dimensions— 
length, breadth, and thickness. 

Eternity contains an infinite number of 
times. Each time has the dimensions— 
past, present, and future. 

Illimitable energy pervades endless space 
during infinite time, and by its finite expres- 
sions—space, time, and  energy—becomes 
manifest to the senses. It has three finite 
appearances or dimensions, namely—matter, 
force, and thought. f 

Here we have a trinity of trinities in unity. 

Herbert Tangye. 

Rayhill House, Redruth. 


THE MOON. 


(255.)—Mr. Sargent, in letter 247, expresses 
the opinion “that the Moon’s mass is not 
nearly sufficient to retain water-vapour, or, 
for the matter of that, any gas known fo us, 
unless the whole of the molecular theory of 
gases is unsound.” 

I do not know how he derives this opinion 
from the known theory, but it is certainly 


unsound, for under quite a number of dif- 
ferent hypotheses for the variation in tem- 
perature of planetary atmospheres, all pos- 
sible, there is no reason why the Moon should 
not retain an atmosphere. Hopkinson thought 
otherwise, I know, but it was based on a 
mathematical treatment of the problem, which 
was far from satisfactory. On the other 
hand, the diameter of the Moon derived from 
'solar eclipses, as compared with that yielded 
by occultation of stars, shows a difference of 
over two seconds of arc, which could only 
be due to the effects of refraction through 
a lunar atmosphere in density roughly corre- 
sponding to that of the terrestrial atmosphere 
at an elevation where the loftiest clouds are 
observed. F. R. S. 


JUPITER. 
[266.)—The large dark spot on N. edge 


S.E.B., previously referred to, was last 
night (17th) observed to have caught up with 
the “p” end of the S.T.D., with the re- 


sult that the great “rift” had mostly dis- 
appeared, only a trace of it at its S. “f” 
end being visible. In its place there was a 
confusion of detail which could not be de- 
fined in the unsteady air. Transit of the 
dark spot was taken at G.M.T. 9 h. 53 m. 


| I. 266.°39, and, while it retained its shape 


and intensity, the white markings appeared 
to have changed. A similar object on N. edge 
6.E.B., also attended by white spots “p” 
and ‘‘ f,” passed C.M. at9h.. and the S. edge 
-§.E.B. just “p” pre-end S.T.D. had a very 
distinct ‘“‘bay.” The changes which are 
going on are sudden and on a vast scale. 

E. A. L. Attkins. 


Squirrels Heath, June 18. ' 


ARCHIMEDES. 


(267. —With reference to Mr. Burnerd’s 
observation of this Lunar formation (letter 
180) and to Mr. Hallowes’ remarks thereon 
(arter 211), I should like to say that the 
act of the objects observed by them having 
escaped my observation implies very little, 


owing to the fact that I was seldom able |. 


to begin observing much before 9 o'clock 
(not summer time), and by then the Moon’s 
altitude would have been too low for the 
detection of small or faint details at the 
phase corresponding to that of Mr. Burnerd’s 
observation—namely, just after sunrise on 
Archimedes. Moreover, the telescopes used 
were small, only 23-in. and 5j-in. aperture. 

The observer who paid most attention to 
Archimedes was Mr. T. P. Gray, of Bed- 
ford. This able observer, in conjunction 


with Mr. T. G. Elger and the Rev. F. B.| 


Allison, both now deceased, subjected the 
formation to a most rigorous study. Un- 
fortunately, the complete results of this ex- 
haustive examination have never been pub- 
lished. A preliminary account of the earlier 
observations appeared about forty years ago 
im Vol. V. of the ‘‘Selenographical Journal,” 
and this, so far as I remember, contains no 
reference to the objects in question. If 
they should have escaped detection altogether 
at that time, the fact would be remarkable 
indeed. 

The “ mounds,” or “spool-shaped rings,” 
do they coincide in position with one of the 
bright streaks, or do they lie between two 
streaks ? A. Stanley Williams. 

St. Mawes, June 16. 


WEATHER PROSPECTS. 


(268.]—It will be noticed that Mr. W. M. 
Robertson’s forecast given in this week’s 
“E.M.” thas proved quite correct, as the 
change in the weather occurred on Juné 13, 
as indicated, the forecast having been made 
as far back as May 28. 


His further summer forecasts are as fol- 


low:—Fine till 21st-23rd, when local 
thunderstorms are again probable, but 
generally fair up to the 26th: From 26th 


to end of month, very stormy. July 1-5, 
fair; then 6th-16th, very bad weather ; 17th- 
27th, fair; July 28-August 7, very stormy. 
All purchasers of the original pamphlet, 
“Weather Forecasting Without Instru- 
ments,” should not fail to buy a copy of the 


cheap edition of ‘“‘ Simple Weather Forecast- 


edge. 


ing for Everyone,” as it contains the very 
information they -have asked for, and the 
new edition is brought up to date. I will 
send it to anyone for one shilling and three 
halfpence, post free. (Sea advt. in Sale 


column.) 
D. W. Horner, F.R.Met.Soc. 
47, Forest Road, Tunbridge Wells. 


MERCURY. 
(269.]—It may be’ worth noting that Mer- 


cury was seen here from May 14 to 29 almost 


daily. It was easily found on the 14th 
about 10° North of Venus with a Lumins 
x 8 binocular, and was plainly visible to 
the naked eye as the night fell. Up to the 
27th it was visible going North, and the 
steady light of the smaller planet contrasted 
strongly with the flaring brilliance of the 
other. On this date it was found with the 
glass and glimpsed afterwards without diff- 
culty. It was also seen on 28th, but on the 
29th was only visible with optical aid. 
evenings here were exceptionally clear, and 
very little haze on the horizon at an_ altitude 
of 10° or 15°. Joseph Mintern. 
Killmurry, Passage West, Cork. 


DEVIATION OF THE MAGNETIC 
| COMPASS. 


-(270.]—I ois) apne oe Hollis for tis 
letter (p. . My point, of course, was 
(1) thet the changes follow straight—and 
not curved—iine laws, as might be : 


(2) that these quite abruptly chan their 
directions at the dates I 


gave. do not 
think the statements that he quotes quite 
convey the idea of so abrupt a change as I 
have called attention to: they would equally 
apply to a curved apex to the plotted direc- 
tions of the lines representing increase and 
diminution of deviation. Glatton. 


—— y 6 0 


REPLIES TO QUERIES. 


one Quire Goae 


299. —BORING.—I send the followin, 
whiek Tee be of use:—First bore a 14 m 
diameter hole through the shaft, then finish 
with a boring bar the same size, with a double 
cutter fixed in boring bar in the usual way. 
with key a little less than the cutter. Of 


a al 
ARS. , | 3 | : aS die Bat 
F l abeul / : 


course, the latter would have to be 2.25 m. 
across the cutting edges, or a single cutter 
might do, set to .5 in. from bar to cutie 
I think with a good leverage you wil 
easily accomplish the job all right. Above 1s 
rough sketch of the bar in question. - 
Gateshead. W. D. 


1272.1 —NEWTON AND EINSTEIN.—Whe 
Einstein was in Paris at the beginning 
April, he said, referring to the number of 
Germans who had entered for the “Prie 
Essay ”: “ Everyone I know has tried i 
three thousand words to explain my theory, 
but as for me, I dare not ” (“Revue des Deut 
Mondes,” April 15, 1922, by C. Nordmann), 
and he laughed. The moral of this story 3 
that the question (272), p. 223, is not one 
can be dealt with briefly, as requested by the 

uerist, Einstein’s statement with respect to 
the matter is: “Half of the deflection » 
produced by the Newtonian field of attraction, 
and half by the geometrical madification 
(‘curvature’) of space caused by the Sun. 
(“ Relativity,” by A. Einstein, p. 127). The | 
gravitational deflection was calculated by | 
Henry Cavendish in the eighteenth century. © 
Thus far Newton’s theory remains unaffected, § 
but to the deflection calculated by Cavendish, 
Einstein adds an equal amount as being due 
to diminution of the velocity of the rays 4 
light by the variable resistance of the gravi- 
tational field in the vicinity of the Sun. To 
elucidate this effect, Monsieur ©. Nordman. 
an ardent admirer of Einstoin, and supporter 
of his views, gives the following illustration: 
“The luminous waves propagate’ from the 
stars towards us are, if are employ an 


elementary analogy, comparable to a long 
in closed r 


the files placed 


column_of soldiers paranong 
and shoulder to shoulder. If 


+ 
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to the left of the column relax their paces 
and march less quick than the files placed to 
the right, and still remain shoulder to 
shoulder, 1t is evident and necessary that the 
column will no longer march straight, but 
will describe a curve the concavity of which 
will be to the left. Similarly, it is because 
the luminous rays are so much less rapid as 
they are nearer the Sun that thcy show the 
deviation announced by Einstein” (trans- 
lated from “ Revue des Deux Mondes, May 15, 
1922). The variable resistance thus described 
did not enter into the calculations of Newton 
for the same reason that led to the gravita- 
tional influence of Uranus and Neptune on 
the solar system being neglected; he had no 
evidence of the existence of these deflecting 
influences, The recognition’ of the first men- 
tioned does not invalidate Newton’s theory, 
nor does it establish that of Einstein. 
Robert Marshall. 


815 —PEDAL PIPES.—The smallest scale 
practicable is about 4 in. by 3 in. at CCC, and 
23 in. by 2 in. at OC, inside measure in each 
case. Fhe CCC pipe to be 3-in. thick, and 
CC 4-in. To obtain a good tone from so 
small a scale the wedge-shaped block is neces- 
sary. The mouth should be cut up three- 
quarters of its width; this may be increased 
should the pipe ‘‘cough.” The bores should be 
large and unplugged. It is impossible to give 
the exact length of any pipe, as so many fac- 
tors contribute to this dimension. Assuming, 
however, a wind pressure of 3 in. and a 
medium pitch, the “speaking ” length of CC 
would be about 3 ft, 8 in., and the C pipe 
approximately double this length. Of course, 
additional length must be allowed for the 
stoppers. A. F. Littlefield. 


- [33L.}-—COOLER.—To D. J. Smith.—Cooling 
or refrigeration by compressed air is not the 
‘most efficient method, but it is a very simple 
one. You can, of course, drive the compressor 
by any power available; wind power would be 
quite suitable if you have it. From what I 
gather from your query, you propose to com- 
press into one end of the cooling coil, and allow 
the air to escape by a loaded valve at the other. 
Providing the coil is long and of ample area, 
ind is well cooled by water, there would be no 
poiection to this. The valve, if of the safety 
ype, would certainly tend to become choked 
with ice from the moisture in the escaping air, 
and a plug cock, set by hand to give the escape 
desired, would probably be better. A relief 
valve could be fitted on the compressor end of 
coil to prevent any undue pressure accumulat- 
ing, should the compressor overtake the dis- 
charge at any time. Considerable power will be 
required to give any quantity of ice, and the 
cost of the plant would be fairly high. It is 
possible that one of the small: hand-power am- 
monia ice-makine machines would suit your 
Purpose and would be cheaper. As you give 
your address it is possible that makers of these 


machines will communicate with you. | 

‘ David J. Smith. 
 [332.J—CAN ALUMINIUM KETTLES 
POISON WATER?—If you have aluminium 


settles, in the ordinary way of using with 
‘lean (potable water you cannot get any 
doisonqus result, but if your kettles are made 
of an alloy of aluminium and zinc you may 
ret some amount of zinc into the water with 
unpleasant results. Most probably you are 
ooking your food in an open-flame gas-oven 
with the results you mention, while in addition 
yon use ‘such beautiful white ’? bread to help 
natters. Try cooking in a gas-oven with out- 
side heating, as applied to the “ Duck ” oven 
and the “ Multicooker,’”? and use wholemeal 
read, and your indigestion will disappear. 
Jtherwise you will have to keep it. 
Walter J. May. 


- 1332.J—CAN ALUMINIUM KETTLES 
POISON WATER?—This is a new wheeze. It 
$ quite possible that some waters might have a 
solvent action on aluminium, but this would 
soon become apparent, and could be checked by 
veighing the kettles at intervals. What do you 
ase the.water for?—tea?—as too much tea will 
n0t improve the digestion. Some time ago I re- 
-eived a visit from a very old reader of Ours, 
Mr. John Riekie, who asked me if I had heard 
shat aluminium cooking utensils caused dia. 
betes. This was also news to me, as although 
{ have been using all aluminium cooking uten- 
sls for some years, no symptoms have yet de- 
veloped, and the younger members of the 
family do not seem to suffer from indigestion. 
" believe that these complaints existed before 
aluminium came into general use, and are also 
fcund in families where no utensils of this metal 
are in use. Research work in this direction 
would ke valuable, so don’t ston at kettles, re- 
place all other utensils with aluminium, and 


write again stating what other complaints, if 
any, develop. You will no doubt have seen in 
one of the daily papers that tea causes cancer, 
but no details were given about the metal used 
for the kettles. David J. Smith. 


_ [332..-ALUMINIUM KETTLES.—Much 
depends on the quality of the water. Is it 
acid, or alkaline by 
would attack the aluminium, and so might 
cause indigestion, but this does not seem very 
probable. Is the metal attacked at all? If 
the water is used for making the tea too 
strong, I would rather suspect the strong tea. 
There is no simple test applicable. Expert 
knowledge is required. hy not substitute 
an iron kettle for a few weeks and notice the 
result? The deposit on the gas-ring seems 
quite outside the subject, and I do not see 
how it can affect the water in the kettle. ` 
F. G. Ansell. 


[533.—PAPERING.—I have seen this sort of 
thing very effectively cured by giving the walls 
a coat of washable distemper and then papering 
in the usual way after about a fortnight. A 
good dressing with hot bichromated decorators’ 
jelly size might also. be effective. Of course, 
you strip the walls before. repapering ? 

Walter J. May. 


(338. — AGAMOGENESIS. — Plenty of 


other instances of parthenogenesis are known 
—e.g., amongst the Aphides, in which many 
generations are produced during the year by 
unfertilised females; amongst the sawflies 
(Tonthredonidea), in which sundry species 
consist entirely of females, or, at any rate, 
appear so, as the males are not known, and 
only females have been reared. The males of 
the Eurppean stick insect (Bacillus rossii) are 
exceedingly rare, and the females lay fertile 
eggs freely, generation after generation, in 
captivity without the intervention of a male. 
Cases have been recorded amongst moths of 
newly-emerged females, reared in captivity, 
laying fertile eggs without male intervention. 
Amongst the rotifera also the males of many 
species have never been found, but this does 
not prove, of course, that they do not a 


[341.—SPEED OF LATHE.—This is not 
clear. If all the bearings,are in good order, 
properly adjusted, and well lubricated, then 
there are only two things you can do. One is 
to put more ginger into the treadling motion, 
and the other is to apply power to it. If your 
bed is only 4 ft. long, then you cannot expect 
to get 4 ft. between centres. Allowing for the 
headstocks, the length you give seems about 
right. David J. Smith. 


13443 — FREEZING MIXTURE. — The 
proper proportion of nitrate of ammonia. and 
water is 1 part of each, and then the crystals 
must be very small. The above proportions 
must be strictly kept to get the best effect, 
and that is a reduction of 46° F. Another 
mixture is 8 parts of sulphate of soda in 
very smail orystáls, and pour on to it 5 
parts of commercial hydrochloric acid. To 
obtain ice from either of these mixtures would 
require considerable quantities and ample 
time, and also the ingredients must be made 
as cold as possible before mixing, as the_re- 
duction of temperature may be regarded as 
46° F. from the initial temperature. If, there- 
fore, the ingredients are at room temperature 
on a hot day—that is, 80° F.—the mixture 
would not be reduced below 34° F. | 

F. G. Ansell. 


(345. —WATER.—I think the best general 
reply to this question is that we depend en- 
tirely upon the rainfall for our water supply 
and we must recognise that the geologica 
formation of a district may place the catch- 
ment area at almost any distance from any 
particular well. The earth; is a great absorber 


of the rain, and is also a vast store, conse- | 


quently many wells never run dry, though 
many, if not all, are much better supplied 
with water in winter than in summer. No 
doubt this is largely due to the evaporation 
of the rain, and the activity of vegetation 
being greater in summer than in winter: if 
we say nothing about the difference between 
the summer and the winter demand for well- 
water, There are many small streams in Eng- 
Iand which are always dry in summer, but 
never in winter, and our large water supply 


companies know only too well how short the 


supply of water is always in a drought, and 
this shows plainly how we depend on the rain 
for our water supply. F. G. Ansell. 


[345.}—-WATER.—AIl water which is under- 
ground, no matter how deep, or whatever the 
surface conditions above, is accumulated rain 
water, and rain water only, which has 
soaked iato the ground and has col- 
lected on an impervious substratum which 


otash or soda? If so, it 


will not allow it to pass lower down. 
Such underground waters may have travelled 
many miles—hundreds in some Continental 
cases. If rain ceased all over the world, the 
underground supplies—vast as they are—would 
soon vanish, by reason of evaporation. 

F. J. Fraser 


{349.--FRAME AERIAL.—An_ existing 
frame aerial 4 ft. 6 in. square, twelve turns 
of 20-gauge wire, takes short waves, and, with 
some inductance, takes Paris nicely. The 
wires can be: wound on the outside of the 
frame from 4-in. to $in. apart, or they can 


be on pegs on the cross arms, each turn being 


from i-in. to 4-in. within the previous one. 
More turns will be required for longer waves, 
and probably a loading inductance or coil as 
well. An experimental frame having trony 
turns, on 5 ft. square, with tappings, 8 ould 
enable the enquirer to find out the most useful 
size for his requirements. Nomad. 


{351.—ELECTRIC LAUNCH.—In my early 
model-making days, when there were no cheap 
small lathes to be had, I used to make my 
stern-tubes as follows:—A length of hard- 
drawn btass tube, of about g-in. diameter, 4-in- 
bore, and of suitable length was taken, and a 
thin brass flange soldered on to one end. This 
flange was of oval shape, and had two holes for 
wood screws, and by these was attached to the 
stern post,. after a suitable hole had been 
bored in it to take the tube. The propeller- 
shaft was made from a length of hard-drawn 
brass rod, 4-in. diameter, and, as bought, was 
a nice fit inside the tube. After the propeller 
had been fitted, the rod was well grease and 
placed in the tube. Having such a long bear- 
ing there was practically no leakage, an occa- 


sional renewal of the grease keeping all tight. | 


l David J. Smit 
[352 CIRCULAR SAW.—You could use 


cycle-chain for this drive, and it would quite 
get over any slipping troubles. The main 
difficulty would be the large sprocket, as the 
chain-wheels would have to be of the same re- 
lative diameter as the belt-pullies, and the 
large wheel would have to be specially made, 
ahd would be expensive. To get the ratio 
as to avoid any very 
large wheels would introduce friction and. 
noise, and also be expensive. I should rather 
advise you to use a V-belt as used on motar- 
cycles. This will transmit all the power you 
can put through it without any slip, and you. 
can fprobably get pullies and rings of the 
desired sizes from stock. A Whittle belt will 
be best, as it is more flexible than the rubber 


and canvas types for small_pullies. i 
David J. Smith. 


(353. —TYRES WITHOUT HEAT.—You 
are probably thinking of the heavy wide 
steel tyres used on steam-lorries and other 
heavy vehicles. If you care to write to Messrs, 
Hollins and Guest, at Birmingham, they will 
send you details and illustration of the press 
used for the job. The wheel, with. the steel 
band fitted, 1s placed in the press and a 
number of powerful hydraulic rams, with heads. 
curved to the correct radius, compress the 


band on to the wheel. i 
David J. Smith. 
(354. —CHILLED CASTINGS.—Use thick 


chills of cast iron. having. the casting surface 
well polished with plumbago, have the chilled 
face of your casting downwards, use your metal 
as hot as its character permits, and have the 
metal:clean. You should: be able to cast light 
work with a deep chill if you select your 
metal right, and you should be able to get 
clean iron. if you know how to melt. As you 


by several drives so 


give no idea as to size—thickness is not size— 


or depth of chill wanted, little more can be 
said, as it is presmmed that you know how to. 
gate your moulds properly. j 

Walter J. May. 


(359. —STEAM EXHAUST.—Countless 
ideas have been put fòrward to this end, and 
if you care to look up some of the very old 
text-books on the steam-engine you will find 
some of these set out. Imagine an engine 
working: at 50 lb. to the inch. Steam is ad- 
mitted over half the stroke, and worked 
expansively over the other half. We will 
assume that there is no condensation, and by 
a special arrangement of the valve-gear the 
cylinder is connected with the boiler as soon 
ressure in the cylinder equals that in 
the boiler. The piston now returns and begins 
to compress the steam until it slightly exceeds 
the boiler pressure, when it will enter the 
boiler. The power required to do this will 
exceed the power given out by the steam on 
the working stroke, so that there would be no. 


power left to do any work, in fact, the engine- 


would: have to borrow power from some out: 
side source to, enable it even to turn round. 
Nowadays, (a lotoof the heat in the exhaust- 
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steam is captured and returned to the boiler,. 


feed-water heaters are in general use, and 
on large turbine plants where expansion is 
carried well below atmospheric pressure, little 
more can be got out of the exhaust. An 
exhaust-injector will return some of the 
steam, or rather the heat’ contained in it to 
the boiler, and this is about the only way 
you can get the steam back into the boiler 
again. David J. Smith. 


(363.}—-TAPS.—The best way that I have 
seen for a job like this consisted of a number 
of steel heads of the required size, with slots 
in them like in the body of an adjustable 
reamer. As the threads on all tho diameters 
was the same, the cutters were transferred 
from head to head as required, being held in 
by a tapered plug screwing into the bottom 
of head and engaging all the cutters. The 
cutters were made from strips of tool steel, 
the thread on them being hobbed up on the 
lathe as with an outside chaser. 


David J. Smith. 


[363.1—TAPS.—The best method of making 
these is to match a mild steel shank to the 
boring-rod gauge at one end and to the inside 
of the tap blank at the other. Get right away 
from the idea of a welded ring or welded 
strips, and write to one or two Sheffield firms 
for a quotation for blanks, technically called 
“blooms” by steel folk. These come out 
cheapest and far more satisfactory. to thé 
users. The quality is ‘‘ Double Shear,” or. a 
similar carbon percentage. A tough steel is 
required for this job rather than a hard one, 
and “Double Shear” takes a nice hardness 
and is easy to work. To justify the outlay the 
tap should be made with as big a range as 
possible—i.e., to take the three kinds of lining 
tubes used in artesian work—viz., socketed, 
swelled-jointed, and flush-jointed. Of these 
the largest diameter will: be found on the 
socketed tubes. If the tap is put down 
to fish a tier of socketed tubes with a socket 
left on the top end the tap will most likely 
engage the inside edge of the socket as well 
as the inside edge of the tube. Hence, in de- 
ciding on the taper, it is as well to set. it out 
on the drawing-board before ordering the 
blanks, as by this means you may save pounds 
of steel. Remember these blooms are forged 
as easily on a taper mandrel as on a straight 
one. Tor a 4-in. male fishing-tap almost an 
ideal size is 12in. long by 48 in. diameter taper- 
ing to 33 in. in the 12 in. 4 in. thick. The 
sizes Are machined sizes before screwing. No 
machining is necessary on the inside except 
the thread at the top end to the mild steel 
shank. In screwing use twelve threads per 
inch; it is an easier thread to pick up than 
eleven, and it suits the job better. In ordering 
the blanks allow ġ-in. over these figures out- 
side diameter for machining. When thread is 
cut, plane the fluting with a forward cut same 
as a gas-tap. Flute about every 14 in. and 
slightly back off. Use a fine thread also to 
the mild steel blank. When nicely machined, 
oil-harden the job before screwing on to the 
shank. Well round off the bottom end.: Well 
‘tubes are often dented by tools hitting them 
at the top end, and by rounding the tap- 
bottom you can often dress these dents out, 
thus saving much trouble. With regard to 
the larger sizes, a casing slipper’ is a much 
more useful tool than a tap, in that it grips 
the tubes at the bottom end, thus saving the 
risk of pulling the tubes apart when drawing, 
added to which it can be engaged, or let go, 
at will, which cannot be done with a tap un- 
less all the rod joints are locked. Tf the 
customer possesses a set of left-handed or any 
form of locking-rods, screw the tap left-handed 
instead of right. By this means much casing 
can be saved, as it is often possible to unscrew 
and draw piecemeal where it never. would be 
possible to recover the whole tier at once. 
The job is not so simple as it reads, and the 
‘querist cannot be too careful in making the 
tools for it. F. G. Clements. . 
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Welding Metals.—According to a recent 
patent by G. Rustan Jarfva, Sweden, in mak- 
ing a composite article consisting of a metal 
casing welded to a core of a metal having a 
different co-efficient of expansion, the core 
is formed, prior to welding, with radial slots 
extending from its outer surface, so that 
on heating or hardening the article subse- 
quent to welding the tension in the joint 
is reduced and cracking of the article pre- 
vented. After welding, the slots may be 
opened up to the centre of the core or to the 
central axial opening therethrough. The 
casing may be of hard metal such as tool 
‘steel, and the core of a cheaper metal such 
as cast or welding steel. 


- QUERIES. 


[564.}—-WIRELESS.—I am making a five- 
vaive amplifier ‘‘ wireless ” unit, but intend to 
finish it first with three valves. As I possess a 
single low-resistance telephone earpiece, shall 
I need a telephone transformer? If so, what 
winding will it require? Can the intervalve 
transformers be used with safety? The wind- 
ings are 2,500 turns of No. 38 S.W.G. d.s.c., 
primary; secondary, 10,000 turns of No. 42 
S.W.G, d.s.c. Also, can hardwood bobbins 
take the place of ebonite in the air core inter 
valve transformer? What is the highest voltage 
in a five-valve set?—T. H. Booth. 


[565.]—STAR DISTANCES.—To Mr. Hollis. 
—At the recent meeting of the B.A.A. one 
learned gentleman stated that a globular cluster 
is * 200,000 light years distant, pretty reliable, 
as confirmed by several different methods.” 
Another learned gentleman suggested dividing 
that. distance by ten. ‘‘ Where doctors differ” 
does Mr. Hollis care to express an opinion? 
What might be the ‘several different 
methods”? Is annual parallax any guide at 
all for such vast distances? The late Capi. 
Noble gave his opinion that there are not 1€0 
stars in the whole sky whose parallax is greater 
than the limits of error of observation—but 
that was some years ago.—C. Robinson, M.A. 


366.J—DEVELOPER FOR FERROTYPE 
PLATES.—Kindly give me developer for ferro- 
type dry plates for sleeve camera work.—J. 
Gasoene. 


[367.}—GOUT.—Could any readers advise on 
gout in the feet? I only get it in the summer. 
I have never yet had it in the winter. My 
age is 38. I have been having it for about ten 
years, generally two or three times during the 
summer, which lasts about a week each time.— 
Wm, Huxley. 


[568.}—ASTRONOMICAL.—If a star has a 
declination of 15° (south) of the Equator, is the 
latitude 30° (north) of the Ecliptic?—H. S. 
Rollaud. ; 


[369.J—STELLAR MAGNITUDE.—What are 
the greatest and last figures in the scale of 
stellar magnitude, with stars of (—) and (+) 
magnitude ?—H. S. Rollaud. 


570.}-FIELD OF VIEW OF TELESCOPE. 
—How can I ascertain the number of degrees 
“visible in the field of view” with a telescope 
of anp aperture?—H. S. R. 


P OER eee AND SOLAR TIME.— 
What is the sidereal equivalent for solar time 
from one to twenty-four hours?—H. S. R 


[372.—FOCAL LENGTH OF 0.G.—What is 
the annie focal Jength of a 24-in. O.G. ?— 
H. S. R. 


[373.J—-THS STAR “ PLASKETT.’’—On 
the 12th instant I read in the columns of one 
of our London dailies of the discovery of a star 
of terrific proportions by a Dr. Plaskett, of the 
Dominion Observatory, Victoria, B.C., which 
is said to be 52,560 billions of miles away from 
the Earth and five ‘times larger than any 
other known heavenly body. It is supposed to 
be a double star performing a revolution round 
each other in fourteen days, and the light from 
which takes 10,000 years to reach us, I 
naturally looked forward to my weekly copy of 
the ‘‘E.M.,’’ expecting to find an article by 
Mr. Hollis, the Rev. W. F. A. Ellison, or other 
great authority on the subject, but was dis- 
appointed’ to find nothing. Will any of our 
astronomical contributors inform me where to 
look for it, and whether it is visible through a 


-3-in, refractor?—E. A. S. 


[374.} -WIMSHURST MACHINE.—I have a 
Wimshurst machine with two ebonite plates, 
16 in. diameter, and with 28 tinfoil sectors on 
each plate. The machine does not generate as 
much electricity as it originally did, and I am 
inclined to think that the surface of the 
ebonite has lost some of its insulating qualities. 
In a book I have on Magnetism and Elec- 
tricity it says that if a rod of ebonite loses some 
of its insulating property, to rub it with glass- 
paper. Would you advise the plates of the 
machine rubbed thus, or would it be better to 
coat them with shellac varnish? Could anyone 
recommend an adhesive for sticking ecbonite 
together? I find that. coaguline (china cement), 
shellac, glue, etc.. do not adhere very well, 
even when the surface is roughened.—J. E. 
Foster. 


(375.1—-ORGAN-BLOWER.—In a rural dis- 
trict the water-main (pressure. 140 Ib.: to 
sq. in. in 1 in. pipe) runs near my church! 


gate, but the council will not permit pme;ito3 


connect hydraulic-blower. Their reason gira 
is: “Not for domestic use.” Can any kid 
reader tell me what is the next best mecha. 
cal blower to use, and the approximate cot 
We have no electric suppiy.—Devon Rector, 


[376.--HOT-AIR ENGINE.—To Colond D. 


{377.}—TELESCOPE HOUSE FOR RE 
FLECTOR.—What is the best type of how 
for a reflector of about 6 ft. focus? Tk 
‘“Noah’s Ark” type, in which the roof rw: 
completely off, seems unsuitable for a refetor, 
as the observer, being at the upper etd of 
the tube, is exposed to the wind and ct 
I would like a wooden house, which could b 
built in sections, say, about 10 ft. square, wu 
some sort of easily-made revolving roof, whid 
would allow of a wide shutter opening. lx 
is thero any method of mounting a Newtonn 
on an ordinary equatorial, which will ava 
the necessity of climbing on a step-ladder 
observe objects near the zenith, and at t 
same time allowing one to observe objet 
down to, say, 10 degrees S. Dec. when on tts 
meridian, without having the walls of t 


telescope-house uncomforsally Aoi Water. 
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ANSWERS TO CORRESPONDENTS, 
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. . oep? ters * 

The following are the initials, etc., of let Be 

hand up to 1 p.m. on Tuesday, June 20, and `? 
acknowledged elsewhere :— 


is \ 

E. A. L. ATKINS—A. J. Forster—Fisherman-E. N. 

Butler—Watch Case—Derby Wireless Club—4.! 
—J. J. Divers. 


PLANCUS.—No. 


Cyrus FieLD.—Please send. 
J. MORDEN.—There is no suck society. 


E. A.—The fan would be the better and cheap: 
the bellows you propose would be cumbersome i 
less effective. 


i is i t 

CoiL.—XNo definite reply is possible. The result ¥- 
vary with the size ang quality of the iron to: 
and, above all, with the rapidity of the breaks 


W. M. J.—The salt will have to'be chipped 4 
Better give the job to a good boiler-maker, > 
will supply you with a blow-off cock and galvit 
meter for future use. 


P M.—“ Oceana” was a book written by Jani 
Harrington in 1656, describing an imagini 
republic, and dedicated to Oliver Cromwell. * 
know ef no modern reprint. 


T. MILNER.—Yes; the contention has been seriet) 
urged that the shape of the Earth is that "i 
four-sided pyramid. Whether with reason p 
must judge for yourself after looking up P.: 
of Qur issue of Apnil 3, 1903. 


SNEEZE.—The custom is mentioned. by Homer, b! ™ 
Jewish rabbis, and others, so that it ts probity 
far older than 558, when Polydore Vergil s$) 
took its rise in the time of a plague, when m? 
sneeziug fell down dead. 


A. MACKENZIE.—Adamida is a legendary planet, 4 
which dwell the unborn spirits of saints, mr 
and believers, and which Uriel, the angel of 
Sun, was ordered to interpose between the i 
and Earth to produce a total eclipse on the ù 
of the Crucifixion. E: 

T. C. B.—The proper position for the stays £ s 
the centre of pressure—say, about one-third © 
height from the bottom—not the top, as you =) 
to think. Make the tank of 3/16-in. sheet. r 
two stays in the length, and two in the width. 
šin. rod, and angle-iron at the top. 


D. GREGG.—The “ Panama ” hat is not a produt © 
Panama at all. The best “Panamas” are 2 
in Ecuador. There was a proposal ate : 
name of origin should be stamped on the ha a 
that Ecuador would receive ite due, but the K 
came to nothing. The Ecuadorians, we are tv 
seldom wear the hats made in their own cout. 


B. JoNes.—The hottest region of the world : 
according to the United States Department 
Agriculture, in California. The average may ie 
temperature in Death Valley since 1911 ba j 
1250 Fah., and the temperature once rose A 
The valley is from 178 ft. to 337 ft. below sea * 

TIRED.—Why not try wood carving? Bat if ya 
try to make things useful and beautiful. i 

instance, an ordinary pair of household b 

such as we gave on p. 197, No. 

welcome wedding. gift, instead of th ae 
absurd things young married folk have to a¢ 
and, get rid. of! 


y 
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_ Şteve Foster.—A man noted for indecision is called 
= “ Buridan’s Ass, from the hypothetical ass of Buri- 

dan, the Greek sophist, who maintained that if 

an ass was placed between two haystacks in such 
. @ position that its choice was evenly balanced, it 
~ would starve to death while making up its mind 
which it should choose and which it should reject. 


.- A. MITCHELL.—The first potatoes were planted in 
z England by Gerard, the well-known English 
| botanist of the time, in his garden at Holborn, 
then a pleasant semi-rural suburb. He recom- 
mended them to be roasted and steeped in 
sweetened sherry. Shakespeare mentions pota- 
toes in the “ Merry Wives of Windsor” and 
“ Troilus and Cressida,” but seems to have re- 
garded them as curiosities of the materia medica. 
Anne of Denmark paid two shillings a pound for 
potatoes, and as late as 1784 they were chiefly 
found in the gardens of the nobility or rich men. 
` Even in 1838 Cobbett vigorously protested against 
-- their substitution for bread as food. l 
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‘USEFUL AND SCIENTIFIC NOTES 


_ Alternating Current.—In alternating cur- 
“rent systems the electricity does not. always 
‘flow in the same direction. but instead it 
travels in one direction, and then reverses 

and travels in the opposite direction, this 
- reversal taking place many times a second. 
- The rate of speed at which the current 
. Teverses is called the frequency. and when 


60 cycles is mentioned it means that the cur- as, 


rent makes sixty complete reversals in one 
second. We find an analogy for this reversing 
iof the current in the swinging of a clock 
pendulum. We know that the speed of the 
hands depends upon the number of swings or 
yreverses the pendulum makes in a definite 
period of time. The same principle holds 
_true in nearly all types of alternatin g current 
‘motors.—‘‘ Railway and Locomotive Engi- 
neering.” 

Limes in ‘the Manufacture of Glass.— 
The American Bureau of Standards has 
recommended a specification for limestone, 
Dan and hydrated lime for use in the 
manufacture of glass. The qualit j 
depends upon the kind of lass ae 
Plate glass requires lime contaiging a high 
Proportion of calcium and magnesium oxides, 
‘While in the cheaper glasses the less pure 
Varieties of lime may ‘be utilised. It is re- 
commended by the Bureau that limes be 
divided into three classes, containing 96, 91, 
and 83 per cent. of oxides of calcium and 
Magnesium. It is also necessary that the 
calcium oxide content shall not vary from 


day to day, the maximum variation per- 
mitted being 2 per cent. These figures appl 
equally to limestone, quicklime, an 


hydrated lime, the percentage being calcu- 
lated upon the non-volatile matter -of the 
material. Whichever of these materials is 
ee it should be fine enough to pass a No. 

Sieve, | 


The Metallurgical Aspect of Electric 
Welding.—At a recent meeting of the Shef- 
field Society of Engineers and Metallurgists, 


+, 


Mr. J. H. ‘Paterson, D.Sc., of Newcastle-on-| 


Tyne, lectured on “ The Metallliingical Aspect 
of Electric Welding.” To a considerable 
extent the lecture was devoted to the con- 
sideration of nitrogen and oxygen in steel. 
Mr. Paterson referred to the various pro- 
cesses of welding, and laid down the asser- 
tion that the correct current-strength at 
which to weld was the highest possible— 
cortainly the higher the current-strength the 
more perfect would be the weld. The per- 
centage of oxygen ‘varied according to the 
strength, existing in globules in the metal, 
and, though generally nitrogen had a bad 
effect on the steel, it had at the same time 
a tendency to strengthen. His own expeti- 
ments at Newcastle had lbeen conducted with 
the help of a specially-prepared iron box with 
a glass front, and four openings for experi- 
ments, and the had found that by this means 
he could arrive at any strength he wished, 
often without the least trace of foreign or 
objectionable matter. It had been of very 
great use to him in his experimental work. 
It was possible even then to find occasionallv 
that nitrogen could not be wholly excluded, 
but at the most it was no more than .025 
per cent., so that it was practically negligible. 
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D. J. Smith and Oo., Ltd.—Below. 


Have You Seen the “ Hamilton” Light Car? 
An ideal car at a moderate price. Hood, ecreen, de- 
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20 H.P. White Steam Chassis, suitable for vaa, 
paraffin fuel, £25. 
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815 x 105 Goodrich Safety Covers, cheap, new. 
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for full particulars and prices. 
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Smart appearance. Forty miles per hour if desired. 

Paraffin Inoandescent Mantle Lamps for table 
or hanging. Perfect light. Easy to keep in order.— 
Write for particulars and prices. 
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cheap. 

4-Cylinder Eisemann Magneto, £2. 

4-cylinder Stearns Knight Two - seater, with 
cow dickey, electric lighting; excellent order; 

Hammond Typewriter, good order, £4. 

12 H.P. Serpollet, needs overhauling, £30. 

1921 Carden Two-Seater, perfect order, £65. 
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P.C. Midg Magazine Camera, latest pat- 
tern, 2 brilliant finders, focussing adjustment, 
Aldis Uno f/7.7, Lukos III. speeded shutter, 
1 sec. to 1-100th and time, magazine changing for 
12 plates, complete in case, £3 1ds., as new. 

i-pl. Sanderson Pattern Hand or Stand 
CAMERA, rack focussing, triple extension, rising 
and swing front, reversing and-swing back, R.R. 
lens //8, Unicum adjustable speed shutter from 
1 sec. to 1-100th and time. 3 double slides, 
£5 5s.; a bargain. 

Pr. 8x Stereo Prismatic Binooulars, 
screw and eyepiece focussing, bending bar, com- 
plete with solid leather case, as brand new, 
£4 15s. 

4-in. Bateman Astro. Telescope, starfinder, 
rack and pinion focussing, 2 astro. and 1 ter- 
restrial eyepieces, telescope with trunnion ft- 
tings, top giving universal motions, solid maho- 
gany garden stand, complete travelling case, 
£32 10s.; in excellent ordér. 

41 x 6 cms. Vest Pocket Camera, focus- 
sing Detective aplanat //6.8 lens, iris, time 
and adjustable inst. shutter, complete, 6 slides, 
45s. 

Microphoto Camera, 10 x 15 cms. (6-in. x 
4-in.), can be used horizontal or vertical, ex- 
tension to %-in. camera on rigid iron arm, rais- 
ing movement to camera to centre with micro- 
scope, special solid iron base with platform for 
microscope, 100-c.p. }-watt lamp with condensing 
Jens giving paratlel light, a solid constructed 
outfit, complete with slide, £19 19s. 

i-pl. Goerz Anschutz Focal-plane Camera, 


rising and cross front, adjustable speed focal- 
plane shutter from 1-25th to 1-1,000th see.. 


sing mount, Mackenzie slide, and 9 envelopes 
and case, £9. 

Cox Pocket Telescope, 9-draw, brass tubes, 
l-in. O.G., in good order, 32s. 6d. 

Jules Richard Weroscope, 45 x 107 mm. 
STEREOSCOPIC CAMERA, pr. R.R. lenses, time and 
inst. shutter, complete, 6 slides, a bargain, 
£4 12s. 6d. 

Pr. 8x. Heath Prism Binoculars, cye- 
piece focussing, bending bar, complete, leather 
case, £4 2s. 6d. 


*Phone, 
CITY 6981. 


Goerz III. double anastigmat /f/6.8 lens, focus- - 


1-pl. Folding Klito Pocket Camera, focus- 
sing, rising front, revers:ng viewfinder, achro. 
lens, T.B. and I. shutter, complete, 4 slides, a 
bargain, 25s. 

Zeiss Microscope, upright model, slip tube, 
coarse and micrometer screw fine focussing ad- 
justment, 2 eyepieces, objectives, A. and D., 
cqmplete, in case, £5 

Koristka Microscope, on horseshoe foot, in- 
elinable stand, draw-tube, revolving and cen- 
tring stage, dustproof triple nosepiece, substage, 
Abbe condenser, iris, 3 eyepieces, pbjectives 3 
and }, and case, £13 10s. 

3-draw Pocket Telescope, 
enamelled tubes, 25s. 


j3-in. 0O.G., 


Every Article | Guaranteed 
In Perfect Working 
Order. 


AP PROVAL AGAINST DEPOSIT 


Browning Microscope, inclinable stand, 
Tack coarse and micrometer screw fine focus- 
sing. mechanical stage eyepiece, objectives l-in. 
and -in., complete, mahogany case, £5 5s. 

Pr. 5x Military Regulation Field Glasses, 


screw focussing, sunshades, fcmplete leather 
ease, 605s. 
i-pl. Miral Model C Reftex, rising front, 


reversing back, adjustable speed shutter 1-10th 
to 1-100th sec. and time, deep focussing hood, 
Aldis lens //5.65, 2 double slides, a bargain, 
£5 5s. ' 

2-in. Gregorian Reflecting Telescope, 
screw focussing eyepiece mounted on claw table 
stand, 30s. 
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City Sale & Exchange 


Pr. 12x Carl Zeiss Telefort Prism Bin 
CUL!RS, eyepiece focussing, bending bar, cor 
plete, leather case, £10 5s.: 

No. 2K Ensignette Roll Film Camera 
Ensign anastigmat f/7.7 diaphragms, time mi 
inst. shutter, 60s.; a bargain. 

9 x 12 cms. Reflex, double extension, ng 
rising front, deep focussing hood, adjustabe 
speed focal-plane shutter to 1-1,000th. sec. an 
time. Beck .//5.8 Isostigmar lens, 3 single an! 
double slide, £5 10s. 

Greenough Binocular Dissecting Mimi’ 
SCOPE, on solid foot, inclinable, rack and pinief, 
focussing, interocular adjustment, 3 pair eef; 
pieces, objectives, 54 mm., 44 mm., % m,f 
and 26 mm., 1 pair water4#mmersion Plantel 
25 mm. hand rests, all compiete in cage, £38 lk]. 

Micro. Objectives, j-in. Dallmeyer cols, 
831s. 6d.; lìn. Plankton Water-immeria, 
28s. 6d.; 1l-in, Smith and Beck, 22s. 6d; a 
Dallmeyer collar, 32s. 6d.; 1-12th-in. Lets, ft 
¢-in. Beck, £2 15s. 6d.; 3-In. Koristka, %. 64; 
3-in. Objective, 13s.: 9d.; 1-5th-in. Smith a 
Beck collar, 29s. 6d.; 1-16th-in, Oil-imm. Paria 
collar, £5 10s.; 3 mm. Koristka Apochromatic 0i 
imm., N.A. 1.30, £12 5s. 


Microscope, “suitable for metallurgical wor. 
inclinable stand, rack and micrometer screw ix 
focussing, vertical illuminator with condensing 
lens and iris, revolving and centring stage. ; 
eyepieces, objectives 1-in., %-in., and }in, om 
plete in case, £16 16s.; in fine order. 

3} x 21 Folding Pocket Camera, ris 
front, hooded focussing screen, extra rapid 
aplanat lens, f/7.7, Actus speeded shutter $ 
slides, and film pack adapter, £3 16s.; new or 
dition. 

i-pl. Folding Pocket Cameo, focussing it 
justment, hooded screen, rising front, Prim: 
rapid aplanat f/8, Lukos I., T.B. and J. shu 
ter, complete, 6 slides, 37s. 6d.; in fine orie. 

3-draw Telescope, by O’Donohoe, mom 
covered body, oxidised tubes, 2in. og., jar 
cratic eyepiece, 25x to 40x magnifications, £. 

Pr. 9x Goerz Trieder Binoculars, cer- 
tral screw and eyepiece focussing, screw intr 
one adjustment, complete, leather cx, 

5 5s. 


E.C.4, 


WIRES: "FILMS, 
FLEET, LONDON." 


Sciertifio Applances—l1]1 and 29, Sicilian 
Avenue, London, W.C.1, for Electrical, Magnetic, Op- 
tical, and Static Materials 


Lenses, Prisms, Magnifiers, Condensers, and 
Optical Sundries, Thermometers, and Drawing In- 
struments.—As above. 


Morse Keys and High-Note Buzzers. Our 
famous Signalling Box for Learners.—As above. 


Galvanometers, Rheostats, new and second-hand 
inetruments, Wimshurst machines. ` 


Experimental Materials and odd parts for every 
one. Fifty years’ experience. Write for information. 
Our special new illustrated catalogue, 6d., post free. 
Scientific Appijances.—As above. 


Charles Baker’s Dissecting Microscope and 
Cabinet, 20s. Two costly Radiant Heat Baths, with 
electric bulbs, for reducing fat people, 15s. (cost 
about £50).—Below. 


Large Quantity Ancient Egyptian Relics, £10, 
including Mummy Coffin Lid. 1,300 Lantern Slides, 
by Watson, 70s. 
Birds, 32s.—Below. 

6 Large Government Gas Bags, for experiments 
or seat cushions.—Below. 


Large Nudity Oil Painting, by Boucher, 1750, 
“ Judgment of Paris,” £5.—BLAKE, 17, St. James 
Street, Portsea. 

Beok Pathological Microscope, micrometer 
screw fine adjustment, universal movements to stage, 
2 pairs eyepieces, 2-in., l-in. and }-in. objectives, 
case, £12 10s. 

Beck Dissecting Microscope, rackwork to focus, 
]}-in. and l-in. magnifiers, case, £2 5s. 

Beck Student’s Microtome, ether jet and razor, 
in case, £1 10s, 

Lists of New and Second-hand Microscopes 


AND ACCESSORIES on request.—W. WATSON AND SONS, 
218, High Holborn, London, W.C.. 


Refractors and Reflectors.—4}l-in, C.-ap. Wray, 
£38; 33-in. Cooke, £16 103.; Cox 3-in., £5 10s.; 6}-in. 
Reflector, £12 105. Write now for particulars.— 
Below. 


Microscopical.—Living Pond Life Specimens in 4 
different varieties, A, B, C, and D, ls. a tube; 
postage. 3d. Stanley Student’s Microscope, coarse 
and fine adjustments, 8x eyepiece, 1-4-in. objec- 
tive, £4.—MACKETT, Manufacturing Optician, Tun- 
bridge Wells. 

ls. Brings You 50 Neat Address Cards (100 
AL 6d.); Lady’s, 50 1s. €d.—THR BILLERICAY PRINTER, 
Essex. 


Pair Grand Shades of Humming 


10-in. Calver Altazimuth Eeflector, complete 


‘with eyepieces, slow motions, etc., in excellent con- 
i i 


dition, £36; Tare bargain. 


2i.-in. Burnerd ‘‘ Night-Watch’”’ BEefractor, 
complete,.on garden stand, with 1 eyepiece, £6 10s. 
—F. BURNERD, M.B.A.A., Dryburgh Works, Putney, 
London, S.W.15. 


Microscopioal Slides.—Gray’s Multum-in-Parvo 
series. A whole collection on a slide and every 
object named. Save money and cabinet space. 
Example: 8 textile Abres, 2s,; postage, 3d. List 
free.—Below. 


Radium Slide, brilliantly and permanently scin- 
tillating, 2s. 9d. Hundreds other subjects.—Gray, 
40, Grange Road, Lewes. N 


Standard Eyepieces, low powers, 12s. 6d.; high 
powers, 14s. td. All lenses are hand-ground, not 
mouded. Any eyepiece sent on full approval 
against deposit.—IRVING. 


Newtonian Mirrors and Silvering.—Send us 
your mirror to be refigured; it wll stagger you. 
Definition like ice. 
Don’t have a poor mirror or flat; see the true 
colour, as only a perfect reflector will show you.— 
IRVING. 

6j-in, and 5}-in,, 3j-in. Reflecting Telescope, 
£27 10s.. £15 10s., and £8 10s. All sizes up to 80-in. 
supplied. Mountings of all sorts.—IRVING, 135, High 
Street, Teddington. 


Gas Engine, capable 7 B.H.P., £18, near offer. 
Jaw Spindle, Circular, 60.—WATTEN, below. 


Chest of Tools, Engineer's, 2 sets of Stocks, 


Dies, suit a jobbing man, £20.—Below. 


Safe, massive steel, powder, burglar proof, 2 ft. 


& in. high by 2 ft. by 2 ft., £25.—Below. 


Chain Blocks, geared 1 ton, 25 ft. lift, £4.— 
WATTEN, 145, Larkhall Lane, Clapham, S.W.4. 


Mahogany Object Cabinet, 500 size, hinged 
roller shutter, with tock, as new, £7 10s.: extra 
large Polariser and Rotating Analyser, £3; small 
Polariscope, complete, 383.—Below, 


Browning’s New Micro. Polariscope Slides 
of Chemical Crystals, gorgeous effects, 2s. Gd. each: 
post 2d. extra. Over 100 different compounds.— 
Below. 


Lantern Microscope Attachment, 3 powers, 
tank, etc., £4; Cheshire’s Thorium Micro. Lamp, 15s, 
ind 25s.; Diffraction Grating Replicas, 5s., 10s., 15s., 
l-in. 25s., j-in. 305—BROWNING, 37, Southampton 
Street, Strand, W.C.2 


Thirty-five years at this work.. 


6 ft. Brass Telescope, tube 6} dia., iis.; Lat 
Iron Stand, incomplete, 35s.; 6 3-16 aperture Ut 
ject Glass, two chips on edge, 106 focus, g 
article, £35.—SHARPLES, 6, Peter Street, Dait 
Blackburn. 


Electric Clock, inlaid case; good Photos‘ 
Scales.— WRIGHT, 21, Blagdon Road, Lewisham. 


‘English “Mechanic,” 110 vols; ‘ Work,” * 
vols.; * Design and Work,” 10 vols; “Wo 
worker,” 9 vols.; ‘* Amateur Work,” 7 vols.; Bes 
on Organs and Organ Building —Particulars fna 
J. COKAYNE, Winston’s Poultry Farm, Tickenlst 
Nailsea, near Bristol. 


Free.—Pocket Rubber Stamp of your name : 
address; also particulars of moneymaking emp 
ment. Whole or spare time.—RICHFORD, 8 aii 
Snow Hil!, London. 


Spirit Levels! Spirit Levels!! ground and 
duated. Send for quotations.—ELLiss, 13, Bilis" 
Road, Chariton, S.E.7. 


Trade Supplied.—tIris Diaphragms for Mi 
scope work. Try my Abbe Condenser, comm te 
with iris diaphragm. £1 8s. 6d.; Davis Shutte® 
13s. 6d.; several Micro. Objectives, Bleroscopes ‘i 
Accessories stocked; also Prismatic. Surveying © 
pass, cheap.—POLLON, 128, Eastcombe vel" 
Charlton. ‘ 

“English Mechanic,” from Vol. LXXII. ~ 
consecutive volumes, in half-leather bindings a 
thy following 11 volumes, unbound, sae 
in first-class condition. What offers?—R. 2 
ney Road, Great Yarmouth. 


Field Glasses.—£10 10s. set genuine Goel X 
Binoculars, 8-lens magnification, very powerll nel 
lustable eyepiece focus and bending bar, o 
in solid leather case, accept 42s. Approval will? 
—“ R. S," 48, Maida Vale, London, W.. 


Fine Regulator Clock, suitable for obs" 
also Silver Pocket Chronometer.—Partica4®. 
Upper Berkeley Street, London. 


Don't Miss Getting a Copy of the Cheap oe 
of “ Simple Weather Forecasting for Bveryou™. ijze 
free, 1s. 13d.—HORNER, 47, Forest Road, TW 
Wells. 

Pocket Adding Machines.—<Adds pe 
to £99,999 10s. 112d. Indispensable to busil& , 
clerks, shopkeepers. Accurate, reliable. SMi 
operate. Price 21s., post free.—DIXON, 1& 


Pleasant, Liverpool. 

Beck’s “ Cornex” Dissecting microsr y 
lenses (x7, x14), second-hand, 10s.: Japane [oo 
Slide Rule, nearly new, 183.—40, Stondon P? 
don, S.E.23. 
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1 The time used in these notes is Greenwich s$ VS Green- | Terminator| (midnight). 
! ivil, the day being divided into two periods , wich, | at Transit. 
~ twelve hours each. The hour after midnight | —-| ——— | ———_ | ———_—__ 
"1 called 0. To convert this into British h i 
E ee ee a Mes | F4a75| 49 W. R. 24W.0.7 8 
z ibas l ho r í : è e . |á. . |U. 
a genera: purposes, one 200r] &| 11.3 |10 10.5 158.4 E. R. 5.0 W.6.3 8. 
iust e added. aTi. 
s The Sun. 11 | 16.3 | 1 34.3)71.1 W. S. |2.7 W.;4.3 S 
— - le 21.3 | 5 12.1 | 8.2 W. S. |3.9 BRIN 
s 26.3 | 9 9.9155.0 E. S, 16,2 E.166N 
E At Greenwich Mean Noon, p.m. 
p Souths - 26 |- 2.0 | 1 54.4 61.4 W. R. 10.3 W.12.8 N 
T A Right 31| 7.0 | 6 20.81 2.1 E. R. |5.6 W./4.9 8. 
> 
= - idereal | = LN 
Greenwich. | Ascen- aa gr R. and S. indicate whether the Sun is 
5 sion. rising or setting on the region of the Moon 
m = | where the Terminator falls. 
z er pa : ren 31 23 9 BN 35. 13 The Moon will be in Conjunction with © 
“342 424.3 |659 82245 2,,| 654441 7 | | 
-Y12_5 10.5 | 7193712211 7,,| 714 26.9 oj | Greenwich) mhe Planet 
#12 5 46.1 | 7395621 27 40,,| 734 9.7 — DH | Mean wall be 
1112 6 9.5 Y8 0 212035 4,,| 753 52.5. As | Time. i 
3| 12 6 19.3 | 819 55/19 33 49,,| 813 35.2 
“12 6 14.1 | 839 32/18 24 28 ,,| 833 18.0 
ii : d. h. m, ó i 
Saturn naaal 1. 1 24 am.) 2 43 N. 
œ The excess of the quantity in the second Sapra RES s v A ” n bs A 
umn above 12 h. is called the Equation | Uranus ......| 13 19 9 p.m.| 2 34 S. 
-E Time, and is the amount to be added to|Mercury...... 2 9 47 a.m.) 4 51 N. 
2e time shown by a sundial to find the |Neptune...... 2 8pm. 3 55 ,, 
rresponding time by a clock which is Venus.....+.. 27 | 12l ,, | 2 36 ,, 
Sear : Saturn ......| 28 {817 ,, 213 ,, 
eeping local Mean Time. Jupiter ......,| 29 |11 Oam.| 0 11 ,, 
:uy 1...Sun rises (Greenwich)... 3h. 49m° | ————___________1!_ __ese 
: sets 5 8h. 18m.} The figures in the last column give the 
Siu. Man risos 4h. 23m, | distance of the planet from the Moon’s 
mie sei ii a Th. 49m. centre as it would be seen from the centre 


~ At 10 o'clock in the evening of July 2 the 
garth will be in Aphelion, when the dis- 
ance between its centre and that of the 
‘un. will be 94,450,000 miles, which is nearly 
our thousand miles smaller than the dis- 
ance last year, when Aphelion happened 
ear the time of New Moon. 


Elements for Determining Positions on 
the Sun. 


| Heliographic Position of 
Day | Position Centre of Diso, 
nth. son's Axis 
Noon. ‘| Latitude. | Longitude, 
° b 6 a 
1; 248 wi 2 58 N.| 3i2 56 
6 0 32,, 3 29 ,, 246 45 
‘ll l 44 414,, 180 35 
16 3 59,, 4 30 4, 114 25 
31 6 11,, 4 58 ,, 48 16 
26 8 19. 5 23 n 342 7 
31 | 10 23,, 5 46 ,, 275 59 
The Moon. l 
‘irst Quarter .. July 1 .. 10h. 51.9m. p.m. 
'ull Moon .... » 9.. Sh. 7.3m.a.m,_ 


ast Quarter ..  „ 17.. 5h.11.0m. a.m.: 
lew Moon .... „ 24.. 12h. 47.1m. p.m.’ 
‘irst Quarter .. » 3l.. 4h. 21.6m. a.m.. 


The Moon will be in Apogee at 5 o'clock if 
n the afternoon of July 14, and at Perigee 
t half-past 3 in the afternoon of July 26. 
he distances between the centres of 
arth and Moon at these times will be! 
bout 251,500 miles and 225,400 miles, 
spectively. 

The Moon will have Maximum Declina.-, 
ion 18° 26’ S. in the evening of July 7 and: 
B° 23’ N. in the forenoon of July 22. 
The Mean Longitude of the Moon's: 
scending Node will be 184° on July 2 and: 
B3° on July 21. 


in previous months. 


others 


of the Earth, and require a correction for 
Moon’s parallax to show the distance as it 
would be seen from any particular place. 
The Moon is displaced downwards by 
parallax, and the distance between Jupiter 
and the Moon as seen from Greenwich on 
July 29 (given above) is, therefore, in- 
creased; but in southern latitudes the 
Moon is displaced towards Jupiter; and 
from some places between latitudes 24° N. 
and 45°S. the planet will be seen occulted. 
It appears that Perth (W. Australia) and 
Adelaide are the only observatories where 
this will happen. The Greenwich Civil 
times of disappearance and reappearance 
are given in the B.A.A. Handbook—July, 
29d. llh. 42m. a.m., and 12h. 48.5m. p.m. 
respectively for the former place; and for 
Adelaide, 29d. 12h. 2m. p.m., and 12h. 
55.6m. p.m. 


The Planets. 
The diagram below, which shows the 


{movement of the Planets in their orbits 


during July, is similar to those given 


The four inner orbits 
are drawn to scale, and to visualise the 
in due proportion 


{the Sun of the outer planets 


jin the constellation Virgo. 


it is to be! al | 
remembered that the mean distances from | 
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are : 
Jupiter, 5.2;' Saturn, 9.5; Uranus, 19.2; 
and Neptune, 30.2, the mean distance 
of the Earth from the Sun being taken as 
unity. : 

Jupiter and Saturn set before midnight 
throughout July, and at about 10 o’clock at 
the end of the month. Both are moving 
Jupiter goes 


` | towards Spica, whilst Saturn passes. from 


8 to n Virginis, with which star it will be in 


. | conjunction, the planet being about a degree 
.jnorth on the 29th. 


The magnitude of 


.| Jupiter changes from —1.6 to —1.4. Saturn 


is now at its minimum brightness of the 


- | year, its magnitude being + 1.2. 


Mars will be seen low down in the 
southern sky during the evening and sets 
before midnight at the end of the month. 
The appearance of the three bright planets— 
Mars, Jupiter and Venus—stretched across 
the twilight sky at the present time is un- 
usual and striking. Mars will be at a 


Stationary Point on the 17th, so that it. 


moves little throughout the month, but 
remains 35 or 4 degrees to the East of 
Antares at about the same altitude as the 
star. The computed magnitude of the 
planet changes from —1.8 to —1.2, so that 
it should still be brighter than Jupiter. 
Mars will be near to a 9th magnitude star 
in the evening of July 2, which may be 
occulted by the planet as seen from some 
places. 


Uranus in the constellation Aquarius is 


coming into view, and a transit ephemeris 
is given. This planet is approaching the 
Tth magnitnde star 81 Aquarii, with which 
it will be in conjunction on August 8. 
Neptune, in the constellation Cancer, will 
be in conjunction with the Sun early in 
August; and is now above the horizon only 
in daylight hours. 


Mercury, 

which moves from the constellation Taurus, 
and across Gemini during July, is a morning 
star, but rises only about an hour before the 
Sun, so that it is not likely to be a naked 
eye object. It is at greatest elongation 
20° 58’ W. in the morning of July 11, and 
at Superior Conjunction on August 7. 


Declina- | Souths at | Rises. 


‘od i 
nal Right 
A ¢; Ascension, tion. |Greenwich.| a.m. 
= 
h. m., |° ! h. m. h. m. 
l| 5 27.2 |18 49.4 N.|10 52.4p.m.| 3 8 
6| 5 33.9 |19 33.7 ,,|10 39.4 ,, |253 
11| 5 49.5 |20 38.0 ,, |10 35.3 .,, | 2 39 
16 | -6 13.8 |21 43.8 ,,110 39.8 ,, |235 
2l | 6 46.3 |22 28.4 ,,|10 52.7 ,, |242 
26 | 7 25.8 |22 27.5 „|11 12.3 „|3 2 
Sl} 8 9.2 |21 23.5 „|11 35.9 ,„ |333 


Venus, 


is still an Evening Star, to be seen low down 
in the west in the twilight. It crosses the 
constellation Leo during July, and will be in 
conjunction in R.A. with Regulus, and about 
a degree north of that star on the 13th. This 
planet will be gibbous, about three-quarters 
of its diameter being illuminated, and is 
becoming slowly brighter, its magnitude 
changing from — 3.5 to — 3.6 during July. 


os Right | Declina- | Souths at | Sets. 
e 6|Ascension.| tion. | Greenwich. p.m. 
Aa 
h. m., ° ' h. m. | h. m 
l1: 9 86 (18 19.3 N. 2 33.2 p.m.! 10 15 
6' 932.0 '16 27.2 ,,|' 236.9 ,, |10 8 
11| 954.8 {14 25.1 „|2399 „| 959 
16 1017.0 (12 14.3 ,, | 2 42.4 , 9 49 
21l | 10 38.7 | 9 56.4,, | 2 44.4 ,, 9 38 
26 | 1059.9 | 7 32.8 „ 245.93 „| 927 
11 20.7. 15 5.0,, | 246.9 ,, 9 16 
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Mars Sets ‘Mean Time of Transit at Greenwich of 
| a.m. Two Close Polar Stars. 
h. m. |° ° h, m: | h. m. 

1 | 16 42.7 (26 7.6 S110 6.1lp.m. 1 44 ô Urse Min. U.O. |51H. Cephei L.O. 

6 | 16 38.9 |26 6.7 „|9425 „i 120| pp 'R.A. 17h. 57m. | R.A>Th. 4m. 
11 | 16 36.5 126 6.1 „920.5 , | 058 y. Dec. 86° 37’. Dec. 87°10’, 
16 | 1635.7 (26 64,,:9 00 , | 037 Mag. 4.4. Mag. 5.3.. 

21 | 16 36.3 126 8.0,,!841.0 „' 018 . areca 
| -m. 8. . Mm. 8. 
lieaee E In |S Ae n |J Siaya |1120 43.0 pm.| *0 27 98 am. 
oe S i 10 41 22.2 ,, 11 47 51.7 p.m. 
- Jupiter Sets » al 10 21.1 ,, li 8 34.0 ,, 
Ee asl 9 2239.4 ,, | 1029172 ,, 
1| 12385 | 2435 s| 6 25pm. li 82 re ee ee 
. . .5p.m. ; 

6/12 40:0 || 853.9°,| 6 44:5 4,11. 55)" e a r a orck Bit oe eee 
11 | 12416 |3 5.8, | 5263 „|1114| Nights of July 1 and Juiy 81, 
16 | 12 43.5 |3190, | 5 85 ,,|1055!  ip22. 

21 | 12 45.6 3 33.4 ,, | 4 50.9 ,,; 10 36 
26 | 12 47.9 | 349.1 „| 433.5 ,,| 1017 
51! 12 50.3 |14 5.8 ,,! 4163 ,,/1 9 58 Time of Transit 
Saturn. Sets Btar, |Mag.| R.A.| Deo. E 
p. m. July 1. 3 
hem: pe 7 bh. m. h. m. ies. 

1] 12 9.2 1 35.7 N.| 5 33.3p.m.| 11 44 b. mlo , b.m. 8. |B. 

6 | 12 10.1 |1 28.8 ,„|514.5 ,, | 11 25/ Spica ....| 1.2 |13 21/10 45 S.| 6 4459.1) 1.4 
11 | 12 11.1 |1 21.0 ,, | 455.8 ,, |11 6) Arcturus..| 0.2 |14 12119 35 N.| 7 3551.8154.1 
ł6 | 12 12.3 |1 12.5 „|4 37.3 ,, | 10 46|a Libræ..| 2.9 |14 46/15 43 S.| 8 10 14.4/16.7 
2l | 12 13.5 }1 3.2 „|4190 ,, | 10 27) g Libre..| 2.7 1151219 6 S.| 8 36 24,9/27.3 
26 | 12 14.9 fO 53.2, |4 0.7 „ |10 81a Corone..| 2.3 |15 31/26 59N.| 8 54 56.1/58.4 
Sl 12 16.4 0 42.5 9° 3 42.5 Y 9 49 aSerpentis 2.8 15 40 6 40N. 9 3 57.3 59.7 

; B'Scorpii..| 2.9 |16 0/19 36 S.| 9 24 22.9/25.4 
Uranus. Rises | Antares ..| 1.2 116 24126 16 S.| 9 48 2.7] 5.8 
p.m. | 8 Herculis.| 2.8 |16 26/21 40 N., 9 50 16.1/18.5 
h. m. ‘ : h. m. h.m. | tOphiuchi] 2.7 116 32/10 25 S.| 9 56 15.4/17.9 
1| 22 0.5 7 12.28.! 4 26.8a.m.| 10 57| ¢Herculis..| 5.0 |16 38/51 45N.J10 1 43.0/45.4 
11 | 23 0.1 7 15.6,, | 3 46.9 ,, | 10 17 |e Scorpii,..| 2.4 |16 45/34 9 S./10 8 28.8/31.3 
21 | 22 59.3 7 20.6,,/3 69 ,, 9 38| n Ophiuchij 2.6 |17 5/15 38 S./10 29 12.6)15.2 
31 | 22 58.3 7 27.2,, | 2 26.6 ,, 8 58| a Ophiuchi} 2.1 |17 31/12 37 N.|10 54 52.7/35.3 
: 8 Ophiuchi] 3.9 |17 39] 4 36N./11 2 49.8|52.4 
arr | y Draconis} 2.4 [17 54161 30 N./11 17 57.8) 0.2 
Longitude of Central Meridian of Jupiter | n Serpentis| 3.4 |18 17| 2 55 8./11 40 23.0/25.7 
at 8 o’clock p.m. A Sagittarii 2.9 {18 23/25 28 8.111 46 15.5 18.3 
2 TEEF EEE T 
¢ Aquilæ .O jl ie 8. 5 
Day; I It, Day) .I Il. | 6 Ogni ..| 3.2 |19 27127 48 N.*0 50295324 
—_ ft c j | Y AGUI ..| 2.8 |19 42/10 26N./*1 5 25.6/28.5 
: : R N Aire Ws a F d 3 i a i 9 50.5153.4 

a | 3. mS ba : i 

1l 246.2 210. 2 17 z 4 ; ; a1 aprico "| 3.8 |2 36 31.2/34.2 
31 201.7 150. 9 ETE 
5| 157.2 90.7 [| 21 | 160.8 | 332.1 - * After midnight of July 1. 

3 Te E = i A Ap : The complete interval between the times 
11 93.6 271.3 || 27 27.0 | 152.6 | inthe last two columns is about Lh. 57m. 58s. 
13 | 339.0 | 211.5 || 29 | 342.4 92.7 Local mean time of transit at a place 
15 | 294.5 151.7 || 31 | 297.8 52.9 | other than Greenwich = Greenwich time 


of transit at Greenwich — 9.83 sec. x longi- 
tude in hours (and fractions of an hour) if 
west of Greenwich ; + if east. 

i Shooting Stars. 

Early members of the Perseid meteor 
stream are to be seen in July. The posi- 
tion of the radiant on July 15 is 15°, + 49? 
and from this it moves fairly uniformly to 
52°, + 54° on the 3lst. Last year a few: 
members of this stream were seen as early 
as July 8. A radiant point near a Pegasi, 
at 343°, + 12°, yielded several meteors on 
July 9 of last year, anda good display froma 
radiant point at 317°, + 31°, is predicted 
for July 13 in Mr. Denning’s list. 

Comet Skjellerup. 

Both Dr. Crommelin and Mr. Merton 

have derived an elliptic orbit for this comet. 


System I. (period 9h. 50m. 30s.) applies 
to the Equatorial region, System IT. (period 
9h. 55m. 40.6s.) to the Temperate Zones, 
The change of longitude in- one hour is 
36°.58 and J36°.26 in the two systems 
respectively. The changes in one day are 
720° +. 157°.90 and 720% + 150°.24. 


Jupiter’s Satellites. 


There are a few phenomena of Jupiter’s 
Satellites that may be observed in the short 
time available, as follows:—July, 1d. 
Qh. 56m., III. Tr.I.; 5d. 9h. 34m., I. Oc.D. ; 
6d. 9h. 8m., I. Tr.E.; 9d. 10h. 2m., 
II. Oc.D.; 12d. 9h. 9m., III. Ec.D.; 13d. 
8h. 52m., I. Tr.I.; 14d. 9h. 25m., I. Ec. R. 3} 
18d. 9h. 28m., II., Tr.E.; 19d. 7h., 58m., 
III., Oc.D. 


Greenwich Mean Time of Occultation of Fixed Stars by the Moon as seen at Greenwich, 


| 


g gjg | gjg 
— e cv Slo wy gio >» 
a 2 |Disappear-| Moon’s ESE S|| Reappear- Moon's £58 # 
ss Star. g, ance, Limb. |2™/2 H ance, Limb. |2%/28 8 
as E EAE te | P |a 
al ai EPAF. 
ze] =a — | m| ff a | ma || maea SSS es 
i h. m. o |h. m. 
4 |o Libre ....... oe. | 6, 5p.m.! Dark §9 7 11 46 p.m.) Bright 285 257 


; 2/10 3 
15 | Washington 1601.. | 7.) 

19 | B.D. +12° 436....15.8/1 2 
21 | B.D. +16°672..../5.7131 


2 52 a.m. Dark {306 |324 
2 1 43 a.m. Dark {321 p1 
4 4 9 am., Dark 1276 317 


a | ` a J 
iti Deta the \veverge side. 


|THE OBSERVATIONS OF METRO 


| ing subject and offer luminous phenometi 


Period 4°7 years. The following ephems 
is by Dr. Crommelin. 


For Greenwich midnight, 
R.A. Dec. 
hms 4 , log. r. log, 
June 30 151638 42 36N. 0.049 95 
July 4 15 4611 39 28 | 
» 8 1610 1 3619 0.075 998 
yy 12 162930 3313 
» 16 1645 45 30 16 0.100 94 
» 20 16 59 32 27 29 


———— >=» 6 ECM 


Several of the well-known meten 
showers were observed at their last retay 
under their best aspects. But, uty 
tunately, there are few habitual studa 
of this attractive branch of astronomy ' 

The Perseids of August, 1921, t 
Bootids of January, and the Lyrids« 
April last were brilliant and abundu 
and those isolated individuals who wil 
meteors enjoyed the spectacles as ah 
those people can who are prompted by a 
enthusiastic loye for their subject. 

Fifty or sixty years ago there wm 
many and able persons giving their tix 
to meteors. 

The great Leonid shower of 186 ir- 
pressed mankind with all the awe al 
appreciation that a great celestial pages 
can inspire, and the practical identity ¢ 
comets and meteors was revealed at abu: 
that period by evidence which:no scepi 
could dispute. Meteors had. thus 
raised to a higher status and place k 
ever in their true celestial significam 
They had acquired, in fact, an importa 
far beyond what their fugitive flight? 
our atmosphere had formally inspired. Te 
band of adherents to this branch has aw 
been sadly thinned. Perhaps. the ram 
is that meteoric work requires a lt? 
perseverance and time, and that patie 
must be the watchword of the o 
But meteors will ever form a most im: 


of magnificent character and considera: 
interest. 

At the end of June the meteoric seat 
may be said to open, for early Pere: 
occasionally make their appearance att 
end of the month, and at that period t 
meteors of Pons-Winnecke’s comet m: 
also be abundantly in evidence. Itis w 
however, until July that a marked incre» 
in the number of meteors visible is usai 
recognised, for the strong twilights of Ju 
are an impediment to the detection’ 
small objects. 7 

The Meteoric Section of the Briti 
Astronomical Association. under the dirt 
tion of Miss Grace Cook, is making * 
earnest effort to arouse interest in R 
branch of astronomy. 

No expensive instruments are requir 
in its pursuit, and it holds out the pr 
pect of new and important discoveries. 


———>>- 2 6 o&-< 


A Phenomenon of Grinding.—Prow 
everybody with extensive experience in g" 
ing has noted that surface grinding of m% 
tends to curl the work toward the side 
which the wheel is working, and that © 
thinner the stock the more pronounced t 
tendency. ŒE. A. Dixie, in “ American + 
chinist’’ for December 22, discusses © 
matter and puts forward a suggested expl? 
tion which is at least plausible. He por 
out that the work is heated above the ente 
point by the heater, and cooled by the fic: 
with sufficient suddenness to justify the * 
sumption that quenching takes place. He: 
gests that this may shorten the linear dime 
sions of the side affected, and points out tÈ: 
some action of comparable character with tt: 
which he outlines must be involved, since tt 
steel must be distorted with a force exceedité 
the elastic limit inorder to effect a permant:! 


——— 
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“ORISTKA MICROSCOPES AND 

| _ ACCESSORIES. . | 
‘The “City Sale and Exchange,’’ of 90-94, 
eet Street, who are regular advertisers 
. these pages, and whose dealings with 
`r readers, we believe, have always given 
tisfaction, have been. appointed sole 
itish agents for the microscopes and 
cessories of the Koristka’s Optical Co., 
d., of Milan, whose instruments ` have 
‘ways met with the recognition of their 
wh qualities by the best microscopists. 
ae “ City Sale and Exchange” will be 


“ad to send along a catalogue of the Ko- | 


itka’s microscopés designed for all pur- 
ses to any reader, and we are asked to 
ontion that Messrs. Koristka are pre- 


=red to supply .microscopes of high Í 


ality such as Koristka make on a system 
‘purchase whereby it is possible to obtain 


“nicroscope of the highest quality by pay- |. 


mt of a very small sum down, and the 


t s 1 Ld 
mainder spread over a period of twelve } 


\ a io 
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verniers, having special clamping device 
to lock revolving stage in ‘any position. 
Substage focussing by rack and pinion ad- 
justment, with swing-out movement; rack 
and pinion oblique movement for centring 
of iris diaphragm. Abbe condenser, N.A. 
1.40 and cylindrical iris. Condenser-can 


T 


Fig. 2.—Model ** D ” Microscope. 
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g l.—Model “A” for Microphotography. 


onths. This’ system of hire purchase 


lapted to the purchase of microscopes 


ill appeal to a yery large circle of people, 
articularly to students whose financial 
Sources do not always permit them to 
ay the large sum of cash down necessary, 
' Secure a really first-class instrument. 
ull particulars of this deferred system of 


urchase will be sent by the “City Sale 


ad Exchange.” 
We give herewith illustrations of. three 
t the leading microscopes made by Messrs. 


oristka. Many others will be found in 


ieir catalogue. - 
Model “ A.” (Fig. 1.) On heavy foot, 
ull-size stand, with extra large tube, 


) mm. diameter, suitable forall classes of 


ork, especially for use on miicrophoto- 
Inclinable to any angle, with 
Draw tube, engraved in 


raphy. 
amping lever. 
m. Diagonal rack and pinjon coarse, 


nd improved side-screw micrometer fine 
cussing adjustment, to 1/500 mm. Dust- 
roof quadruple nosepiece. Large revolv- 
1g and mechanical ‘stage, with scale and 


be quickly removed to allow cyclindrical iris 
to be used. 50 mm. plain and concave mir- 
rors. Eyepieces Nos. 4, 12, and 18 compen- 
sating, No. 6 micrometer, and No. 8 com- 
pensating positive. Apochromatic objec- 
tives,-16 mm., 8 mm., and 4mm. Two, oil 
immersion :apochromatic objectives, 5 mm. 
and 1.5 mm., both N.A. 1.30. The whole 
outfit supplied complete in first-class 


| polished solid oak cabinet, with lock and 


key. Magnifications 62 to 3,000. ` 
Model “D” (Fig. 2) is an economic 
but very useful and efficient instrument for 


“XN 


t 


Fig 3.—Dissecting Binocular Microscope. 


all classes of work. Solid foot horse-shoe 
pattern. 
position. 


nosepiece. Graduated draw tube. 4-in. 
stage, by two large milled head screws. 


condenser, N.A. 1.20, and iris diaphragm. 


. | wear. 


Inclinable stand to horizontal 
| Focussing adjustments, coarse 
by rack and' pinion, fine by side micro- 
meter screw. Revolving dustproof triple 


diameter circular revolving and centring 


Focussing substage, with swing-out Abbe 
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Plain and: concave mirror. Objectives : 
2 in., 1-6 in., ġ in., and 1-15 in. semi-apo- 
chromatic, N.A. 1.30, oil immersion. Eye- 
pieces Nos. 2, 3, and 4. Compensating 


eyepieces Nos. 4 and 8. . Complete in well- 


made polished case, with lock and key. 
Magnifications 50 to 1,200. l 
Fig. 3 shows a Greenough Binocular 


‘Microscope, fitted with Porro prisms, | 


which make image appear erect. Solid 
horse-shoe foot, inclinable to 90 deg. Rack 
and pinion focussing. Adjustment for 


width between observer’s eyes. Arm rests 


fitted to stage (detachable). Large stage, 


4 in. square,.with two openings, 13 in. and | 


4 in. in stage. Body of microscope detach- 


| able from foot, and fitted to special vul- 


canite base (Dermatoscope). Four pairs 


E eyepieces, objectives 54 mm., 44 mm., 


35 mm., and 27 mm. - One pair 25-mm. 
Plankton water immersion objectives. Mag- 
nifications 9 to 72. Complete in finest 
quality solid oak polished case, with lock 
and key. ` i 
ee e ——_$_ 


-“ SEMI-STBEL.” 


Mr. J. Cameron (Kirkintilloch) read a 
paper last week at the annual conference 


of the British Foundrymen’s Institution 
at Birmingham on “Semi-Steel’’—a de- 
scription he admitted was misleading: The 
“ semi-steel’’ with which he dealt was pro- 
duced in the cupola using coke as fuel and 
the usual airblast. ‘‘ Semi-steel’’ did not 
displace either steel or malleable cast iron. 
The steel scrap in its passage down the 
cupola by absorhing carbon gradually 
lost its identity as steel and became 
iron. 
a high-grade cast iron with fewer 
impurities and better physical struc- 
ture. Test-bars when pulled showed no 
elongation, and there was practically no 
ductility. “ Semi-steel’? was now being 


largely worked, and its use steadily made 


headway. The time. had come for the 


British Cast Iron Research Association, in 
co-operation with the Institution of British 
Foundrymen, to formulate a more correct 
and scientific name for the material, and, 
if possible, prepare specifications and stan- 
dard tests. . a 
Ironfounders to-day were being called 


upon to produce castings of better quality, 


which would machine satisfactorily, to 
meet the developments of higher speeds and 
greater efficiency in the engineering indus- 
tries. They were asked to reduce weights ; 
the standard of tests was being raised in 
many quarters, and all round more was 
being demanded. To maintain the use of 
cast iron for engine cylinders, turbines, 
compressors, and innnumerable classes of 
engineering and electric castings, the 
claims of “ semi-steel’’ were well deserving 
of the most serious consideration. | 

“ Semi-steel’’ was stronger than the 
usual grey cast iron as regarded transverse, 
tensile, compression, and impact tests. It 
was superior in regard to elasticity, 
toughness, and resistance. to shock: and 
Properly made it was close-grained, 
homogeneous, free from hard spots, blow- 
holes, or defects. The graphitic carbon was 
finely broken up, the phosphide eutectic 
small, well distributed, and frequently in 
well-defined mesh formation. Semi-steel”’ 
was much superior to grey iron for 
machining. It took a finer polish, while 
two very striking characteristics were its. 
faculty for taking a clean-cut screw thread 
and a clean punch impression. Owing to 
its good physical structure resulting from 
the close grain, the formation of the gra- 
phite combined with its high tensile 
strength, “ semi-steel ” had proved satis- 
factory for such castings as cylinders, 
pistons, gear wheels and castings called 
upon to withstand wear and friction. From 
experience it had been found that when 


The metal resulting was simply - 
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a theoretical equality, valid in the strah 


‘““semi-steel ” had been supplied for vari- sphere, between certain derivative 4 


ous castings the buyer soon discovered its 


cal l j ids pa é wind and of temperature. Some seventy 

qualities, and in some cases asked for t observations connected with this questin 

material in all his castings. ROYAL a have been collected by Wome o 
— E l ° 


:Dietzius ; with the result that the quant 
The usual monthly meeting of this |ties, which this theory makes equal, he 
society was held on Wednesday, 21st inst., [in fact, a positive co-relation of abo 
at 49, Cromwell Road, S. Kensington, Dr. | four-tenths. 


C. Chree, F.R.S., president, in the chair. } 


Messrs. J. E. D E TA a -o ‘ROYAL SOCIETY OF EDINBURG 
. D.M resente e report on ; ‘al Soci , 
E O for the year | A meeting of the Royal Society of Bia 


. | burgh was held on June 19, at 24, Ge 
1921. The report deals with a year of Powe Professor F. 0. Bewer ake 
exceptional interest, and earn nt most | The Council have awarded the Keith m 
Bee Peer ue -pari -p for the period 1919-1921 to Professor Ral 
plants and animals to the exceptional con- Allen Sampson, PR S- AstronomenBy 
ditions of almost unbroken drought and ; Scotl P d , i ‘ hie f romal. 
heat, the former in many parts unprece-| °F a an ath ge in BS i ET i 
dented. After mid-December the mildness | searches, i NO Nell prize to wir kd 
to late March was extreme, which gave Sparbey ie at F Urals om oe 
premature fruit blossom and its usual jee caret T Hedin ne ar of phys 
concomitant of poor fruit crops, except | 4°8Y- . ie : fits B ora ue 
apples. The four early spring flowers were | & period of fifty years, constitutes a w 
over 18 days earlier than the 30 years’ | Markable record of his many -sided invest 
mean; April and May, 14 days, June ten, | gations, and he continues as actively u 
and July six days. Grain cutting was| ever, by skilfully -devised experiment a 
very early. The isophene flower chart,| penetrative interpretation, to advance ar 
with its lines of equal flowering times, | knowledge of the structure and functi 
shows clearly this unusual earliness. The] of the animal body. Sir Edward is kum 
warm uprush along the Bristol Channel, | everywhere for his masterly work on te 
and thence up the Severn and Dee valleys} structure and physiology of the nerw 
to include the Wirral Peninsula, is almost | system, but, above all, his name will eve 
identical with the isophenal trend and| be associated with his discovery of t 
values for 1920. In the north-east of] nature and functions of the ducilas 
Norfolk we find a recurrence of the cold | glands, which opened a new vista in phy 
area, so well marked in the years 1919 and | ology and medicine. . 
1920, spreading southward from the North| Dr. John Stephenson, in a communie 
Sea, and curving ‘south-eastward by | tion on ‘The Pharyngeal Glands d 
Norwich to include Bungay. The long|the Microdrili (Oligochaeta), said i 
tongue stretching from the Scottish border |; chromophil cells in the anterior segmen 
southward to include Leicestershire and|!of the body of the microdrili, have, œ 
Rutland agrees well with that appearing trary to the usual view, no direct com 
on last year’s map, as also does the in-| munication with the alimentary canal, of 
teresting late area in the vicinity of Goole.| are not cells of the alimentary liniy 
The northerly bulge of warmth just north | which have retreated from the epithehu 
of the Isle of Wight is again very definite, layer while still retaining their connects 
as in previous years, and is confirmed by] with it by means of a long thin net 
the 30-year average isophenes recently | which acts as a ductule. They are mess 
computed. As in previous reports, high f| blastic in origin; in the enchytrasi 
ground is at once indicated by relatively (where they form the septal glands) the 


late isophenal areas. - Among exceptional | secretion reaches the pharynx by pew 
effects may be noted the brief blooming lating along special strands of tissue; 3 


period of the summer flowers and the earli-| 47] other cases special channels are wal 
ness of autumn flowers, especially the ing, and the products of the cells simp 
michaelmas daisies; the dormant or| mix with the coelomic fluid; their set 
destroyed seed-sowing experiences; the fre- | tion is thus an internal secretion. 
quency of second blossom after the August “Professor William Peddie read a pay 
rains, typically the horse-chestnut; the on “Self Light, Fatigue; Inhibition, a 
early departure pf the swallows; the Recnient Visual Images.” Formal ¢ 
dearth of tortoiseshell and allied butter- velopment of the trichromatic was mă 
flies, apparently from lack of nettles. But beyond the stage at which it was left 
in October Red Admirals abounded. the time of Helmholtz’s death. Phenom 
October brought its own record in a weel of contrast and after images, steadily 
of unparalleled heat, whilst in striking caying or oscillatory, and phenomena 
contrast November opened with killing ee fe: and inhibit on: er e treated. D 
frests. After a partial fall in late July, onai iene of colour vision © 
trees had retained their foliage to an un- h ko. basas pee ly founded on fact? 
usually late date, and these frosts had the mol tas hao y the electron the 
the effect of many of the leaves turning aes re mai a theory of Light 
brown and shrivelled as if from excess of | °F_the el ee T D Sc. ss 
heat. Planes and elms with some others, |. ie A, P. reg oe « Chem 
were exceptions, and kept their green {mitted a ana Sik ATTA ed Ewing's Mi 
leaves almost or quite until December. RE on He pate d out that ù 
A second paper entitled “ An Observa- | 2° ah aoe b Sir Alfred Ewing 6 
tional Test of the Groslrophir Poe ‘Hys lease ae Me » had profound $ 
- ° r ; S : l 
Richardson A. Wao on D. Dietzius, nificance for the chemist, as W r 
was read by Mr. Richardson. It is known | that it aa ee to ples free fra 
from the work of Gold and of Dietsch that | fixed _ an d that on the approach d 
the wind velocity, at points not too near | Polarity, and tha peata it could kt 
either the earth’s surface or. the equator, | another atom the rotating ae ad 
may be found with an accuracy of about | Moving into an unstable posit with evo! 
5 p.c. from the horizontal pressure | fall into a new stable position “how hot, 
gradient and the rotation of the earth, | tion of heat. He proceeded to to be mo- 
other considerations being ignored. A if they assumed the electrons Ps spat 
much more severe test of the error involved | ing in tiny orbits, but arrang : 
in neglecting other considerations is around a positive nucleus, would be: 
obtained by inserting these “ geostrophic ” obtained by Sir Alfred Emang pa 
velocities in the equation for the accumula-d applied to chemical combination, 
tion of mass: If we proceed thus we obtain tion, and catalytic action. 


~ 


DRAWING APPLIANCES. 


- Means for producing perspective draw- 
ings, patented by E. F. Harmer, 20, Have- 
lock Road, Southampton, comprise a 
drawing-board bearing a single diagram 
A, or as shown a reversed pair 
of diagrams representing a_ series 
of squares in perspective plan at 
any particular angle to the picture 
plane, and marked on one side edge 
with a fixed vanishing point B correspond- 
ing to one set of radiating lines of the 
diagram, the opposite edge being provided 
with a centrolinead for representing the 
vanishing point corresponding to the other 
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set of radiating lines, which point lies 
outside the area of the board. As shown, 
the edge:'C of the board is curved for use 
with a tee-square D having a curved head. 
Other essential data are marked on the 
board, such as the horizontal line of 
vision G, a central measuring line F for 
vertical distances, and a vertical scale E 
on one edge for use with the vanishing 
point on the opposite side. In use, a 
plan is drawn on tracing paper super- 
posed on one of the diagrams A, and the 
required drawing is then made by projec- 
tion from the various points of inter- 
section in the plan; using an ordinary 
tee-square on the top or bottom straight 
edge of the board. 


ar 3D 6 oe —_______.. 


Platinum Discovered in  Brazil.—'That 
platinum has been discovered in the State of 
Parahyba do Norte, Brazil, is reported to the 
Department of Commerce by the U.S.A. Con- 
sul Cameron at Pernambuco. The deposit is 
on a mountain ride three miles from the main 
automobile road leading from Campina Grande 
to Patos. Regular truck lines now operate 
over this route, and it is understood that a 
branch road from the main line to the deposit 
could be easily constructed. For the present 
the owner proposes to establish an extracting 
plant at the deposit and bring the ore out by 
truck. His funds are limited, however, and he 
may require outside capital. 


- The -Prince of .Monaco died at five p-m. on 
the 26th inst. at a private hospital in Paris, 
where he had been under treatment for some 
time. Born in 1848, he was occupied in his 
early manhood with the duties pertaining to 
his position, and it was not until the eighties 
of the last century that he seriously turned 
his attention to the science of the sea. No 
doubt his early career in the. Spanish navy 
was to some extent responsible for this in- 
terest, which absorbed most of the time he 
could spare from duties of State since his 
accession to the sovereignty of the princi- 
pality of Monaco in 1889 and for some years 
previously. ‘Thanks to his wealth the Prince 
of Monaco never hesitated to spend freely in 
the furtherance of science. But, bevond this 
patronage of oceanography, the Prince’s own 
researches and published work in themselves 
won him world-wide recognition. 
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SCIENTIFIC NEWS. 


- Mr C. F. D. Long, of Caius College, 
‘Jambridge, and York, has made a 
; horough exploration of the Stump Cross 
~ange of limestone caverns near Drygill, 
“m the high road between Pateley Bridge 
“ind Grassington. He carried out his 
inderground journey during the night, 
“nd alone. In conversation with the 
Epecial. correspondent of the ‘‘ Times,” 
ue stated that the- range of caverns ex- 
„eeds in extent any of the famous Derby 
hire caverns in the neighbourhood of the 
eak, and will rival in interest any that 
pave hitherto been found in Britain, 
hough many surprises may yet be un-. 
.evealed beneath the Mendips and the 
“Sheddar Gorge. ‘The vertical extent of 
-he caverns from the entrance to the 
` eepest point reached was between 200 
“nd 300 ft., and the lineal extent, allow- 
‘ng for the many branchings and spir- 
“lly descending loops, was probably not 
‘ar short of a mile. The trend is west- 
‘vard, and it appears probable that the 
‘yater drains towards the Wharfe between 
aassington and Bolton Abbey, and Mr. 
‘yong’s immediate task will be to investi- 
“ate the surface drainage more closely. 
-he region abounds in swallow-holes. The 
averns lie below the land on the estate 
“f Mr. Yorke, of Bewerley Halli, which 
3 leased for mining to a company thai 
3 exporting fluor spar to the United 
‘itates for metallurgical use, 


_ Experiments carried out at the labora- 
ory, and on a practical scale, on Hay- 
ing Island, says the Engineer, tave 
-roved that the salt-water mosquito, or 
ather, its larvæ, can be exterminated by 
- liquid containing 15 per cent. of soluble 
'Tesol. Diluted to the extent of 1 in 16,000 
+ proved fatal to the larvæ in one hour, 
thile it exterminated the pests in three 
nd a-half hours at a strength of 1 in 
8,000. Water treated in this way is said 
3 be quite harmless to human beings or 
nimals drinking it accidentally. 

It is possible that ocean depths will 
oon be sounded by measuring echoes. The 
ounding device consists of a development 
n the lines of the sensitive hydrophones, 
sed for hunting submarines, coupled with 
- sound signal. The depth of water is 
scertained by measuring the interval of 
he sound signal and the receipt of its 
cho off the bottom of the sea. The ecno 
an be measured to within a hundredth 
art of a second, and the soundings so 
aken will be accurate to within a foot. 
ixperiments will shortly be made on the 
‘hames. Should they prove satisfactory, 
hey will be of great importance to mer- 
hant shipping, as they will enable run- 
ing surveys to be made at full speed and 
vith the utmost exactness. At present 
t is only possible to get deep-water sound- 
ngs at intervals of a few score yards, 
zhile in between may be serious dangers 
o navigation. 


News of the Bruce expedition’s exploits, 
ubsequent to the attainment of the 
7,200-ft. level at Mount Everest, is dis- 
appointing. According to information 
lerived from Tibetan sources by the cor- 
espondent of the ‘‘ Morning Post,” 
urther progress was impeded, after an 
dvance of 100 ft., by terrible weather, 
nd the majority of active British mem- 
ers are frost-bitten. It is believed that 
he party is returning to Darjeeling. 

Between twenty and thirty very severe 
arthquake shocks were felt in the Taupo 
istrict, New Zealand, between half-past 
2 and half-past~1 last Sunday morning. 

Keen entomologists will be hunting Cam- 
ridgeshire and Lincolnshire this season 


in search of rare ‘‘varieties’’ of the 
swallow-tail butterfly. It may be taken 
only in the Fen districts of these coun- 
ties. One remarkable ‘catch ” last sea- 
son was that of a black swallow-tail 
butterfly in this district, and this almost 
unique insect found a home in the cabinet 
of a famous collector at the price of 
60 guineas. Had the butterfly been the 
ordinary colours—black and yellow—it 
would hardly have been worth a shilling. 
Freaks of colouring account for these 
large prices being given for butterflies. 
Thousands of marbled white butterflies 
can be caught every year, each worth, 
perhaps, twopence. But should one 
happen to be coloured: black there is no 
saying what price it would bring. One 
sold last March cost its buyer 35 
guineas. | 


The following officers an : 
Council AE d members of 
elected for the session 1922-1923 :—Presi- 
dent, Sir Humphrey Rolleston, K.C.B. ; 
Vice-Presidents, Prof. Sir Wm. H. Bragg 
K.B.E., F.R.S. ; Prof. Sir Ernest Ruther. 
ford, F.R.S. ; A. E. Barclay, M.A., M.D. 
Hon. Treasurer, Geoffrey Pearce, 33, Nev - 
ton Street, London, W.C.2. Hon Secre- 
tarles, E. A. Owen, M.A., D.Sc. ; Russell 
J. Reynolds, M.B., B.S. Hon. Editor, 
G. W. C. Kaye, O.B.E., M.A., D.Sc. 
Council, Cuthbert Andrews, G. B. Bat- 
ten, M.D., A. E. Dean, Kenelm Edg- 
cumbe, N. S. Finzi, M.B., F. L. Hop- 
wood, D.Sc., F. Hernaman Johnson, 
M.D., ©. E. S. Phillips, O.B.E., Prof. A. 
W. Porter, D.Sc., F.R.S., Prof. A. O. 
Rankine, O.B.E., D.Sc., Sir Archibald D. 
Reid, K.B.E., C.M.G., R. W. A. Salmond 
O.B.E., M.D. ' 


A lecture will be given on Tuesday, 
July 4, 1922, at 5.30 p.m., in the hall of 
the Institution of Electrical Engineers, 
Victoria Embankment, W.C.2, on “The 
Physicist in Engineering Practice,” by Sir 
J. Alfred Ewing, K.C.B., F.R.S. The 
chair will be taken by the Hon. Sir Charles 
esas. K.C.B., F.R.S., - Vice-Presi- 

ent. _ 4 


The Research Defence Society held its 
annual meeting on Tuesday afternoon at 
the Medical Society’s House, 11, Chandos 
Street, Cavendish Square. The chair was 
taken by Viscount Knutsford. A short 


‘address will be given by Sir Walter 


Fletcher, F.R.S., on Medical Research 
and National Life. 


“ Outlines of the Calculus,” by Terry 
Thomas, Ph.D., B.S., LL.B. (London, 
Mills and Boon, Ltd., 49, Rupert Street, 
W.1, ðs. 6d.) is a very useful help for 
science and engineering students, by -the 
head of the military and engineering side 
of Haileybury College. There are thirty- 
seven diagrams, and the answers are given 
to all the exercises. 


At the annual conference of the South 
Wales Miners’ Federation at Cardiff on 
Saturday last a proposal in favour of the 
abolition of the Summer Time Act was 
passed. 

————_>-2 6 O 


Lord Weir on Cause of Unemployment.— 
Lord Weir, sveaking at Birmingham last 
Monday, said the most substantial factor in 
to-day’s unemployment was the high cost of 
roduction, towards the maintenance of which 
abour disputes ard the terms of settlement 
had played a large part. The workers’ trade 
unions already largely controlled industry, 
but during the post-war period had malcon- 
trolled it with disastrous results. In with- 
standing the assault upon the right of man- 
agement in the course of the recent engineer- 
ing dispute employers had delivered the 
workmen themselves from trade unions’ sec- 
tional tyranny, which had done much to sap 
our national supremacy. 


Rontgen Society have heen | 


Fe 
WEATHER IN MAY, 1923. 
(271.] 
RAINFALL. 
No. of 
days |Grea- 
with | test 
Total] —__»____| fall 
Station in. |.01” .04”lin 24) Date 
or or |hourg; ° 
B BĮ In. 
°o Q 
o oo 
Londoa (Holborn 
Viaduct) ....cee... 0.85; 8| 5 |0.26/* 17th 
London (Lewisham)..}1.13/ 11 | 7 | 0.27) 4th 
London (Plamstead)ti} — {|—/—/| —]|] — 
Tunbridge Wells l 
(Calverley Park) ..|1.90| 9| 7 |1.00) 25th 
Tunbridge Wells 
(Hawkenbury) ....|2.42]) 9] 81.43] 26th 
Tunbridge Wells 
(Sydenburst) ......|2.35) 13 | 7 | 1.23) 25th 
Brighton ..........|0.74; 9} 5/0.19|) 3rd 
Worthing§ ...... ....|0.56|} 8| — |0.17;| 16th 
Cheltenham ........ 0.60 | 10 | 8 | 0.25 lst 
Northwich’ (Barnton)| 0.70 | 10 | 3 |0.29j| 16th 
Allerford || .......... 0.94] 10 | 7 |0.20|3 & 4 
Torquay} ....ssessoe 0.40; 8] 1]0.165| 16th 
Ipplepen ..esesses. 0.70; 6| 5|0.28| 16th 
Meneton Wie Werlesnie sie 0.77; 10| 610.26] 4th 


* Observations taken at 9 a.m., except at this 
station. 

+ Observations re-commence at this station next 

month. § Average for month 1.72 in. || Average 

1.66in. {Average 1°89 in. 


A very dry month everywhere, the large 
amounts at Tunbridge Wells being due to the 
thunderstorms on the 24th and 25th. Every- 
where else,.as shown by the above stations, 
except at Lewisham, the month’s precipitation 


-was less than one inch. Mr. G. E. Dacey, of 


Lewisham, reports severe hailstorms on the 
25th, the same day ib was experienced in Tun- 
bridge Wells, but the hail was not so large 
nor of such a destructive character. In con- 
nection with the storm as it affected Tun- 
bridge Wells and neighbourhood, I have been 
gathering information anent personal injuries 
from the hailstones during the storm, and it 
would appear that everyone who was unable 
to take instant shelter from the fury of the 
elements was more or less injured by the im- 
mense hailstones. Carters and other drivers 
having to remain out-of-doors with their 
frightened horses, sustained the worst injuries, 
chiefly, of course, to their faces and hands, 
one man being hit on the nose by a large hail- 
stone causing a most painful swelling ; another 
receiving a blow on the back of his head, rais- 
ing a ‘‘ bump ” the size of an egg, and two 
girls, with short-sleeved dresses, had their 
arms pricked all over as with needles. So our 
sceptical friend Mr. W. Godden- will see that, 
although ‘‘homo sapiens ’’—by which, I sup- 

, he means myself !—had the “horse 
sense” to get indoors quickly out of the storm, 
those who did not suffered accordingly. Al- 
though it is now nearly a month since the 
storm, glaziers are still at work mending win- 
dows and repairing other glass broken by the 
hailstones. 


TEMPERATURE, 


Max. Min. Mar. Min. 
Stations. Shade. Shade. Solar. Grass. 
>] Le] o o 
Holborn Viaduct 88 .. 38 .. 128 .. 35 
Lewisham ecoooo oe 2 ee = ee 8 
Plumstead ...... — — e — — 
Tanbridge Wells— 
Calverley . Park 87 .. 36 .. 143 .. 23 
Sydenhurst. ove 85 ee 85 = 82 
Brighton ecase ees 77 36 ee — ee 31 
Worthing’ ..... . 7% .. 85 .. 188 .. 31 
Cheltenham @eeae 85 oe 38 ee -R eo 28 
Northwich ...... 88 .. 80 .. 145 .. 26 
Allerford ....e. 81... 82 .. 140 .. 30 
Torquayt eooo eee 75 e 40 ee = — 
Ipplepen ........ 74 36 — — 


* Mean temp., 54.7°; + mean temp., 58.259. 

Great heat, such as has been experienced 
this May, is, in nine cases out of ten, followed 
by an unsettled and rainy summer. Such will 
be the case this year if I am not very much 
mistaken, further, fine, warm weather being 
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ES 
‘‘ postponed ” till September; at any rate in ARCHIMEDES.—JUPITER.—MARS. , rather suddenly. Probably the features form 
the south-east of England. (274.}-1 have to thank both Mr. A. Stanley |2 recrudescence of the abnormal area reported 


SUNSHINE, Williams and Mr. Hallowes for their very in-|by Mr. Sargent im the early part of the 
Month. Sunniest teresting letters re Archimedes. Mr. Williams 


Hours. Day. Hours. 


asks whether the spool-shaped rings” corre- 


London (Holborn spond with the light bands on the floor, or 


Viaduct. .........00. 248.73 .. 20th .. 18.16 | whether they lie between them. I suppose. 
Tunbridge Wells ...... 286.6 .. 29th .. 14.8 | this could only be settled by careful measure- 
Brighton...........00% 301.2 .. 29th .. 16.1 | ment, but I had the impression that the] 
Worthing* ............ 300.2 .. 29th .. 15.1 |“ waves” I mentioned corresponded with the. 
er a TET ae .. hd -e n: most northerly of the white bands. I hope eee 
OFQUBYT .esssesessos . oe -- 14. ers wi ea: i i ing ES iy a 
Arase: * 289.15 hours. f 227.3 hours. others will have a look at this very anteres tiny om, CE LOK 


formation just about the time of sunrise when 
the ‘‘ waves ’”’ should be visible with less than 
84 in, aperture. I have suspicions, however, 
that ‘these delicate features are not always 
equally visible, for some reason or other. 
Certainly, I never remarked this “ switch- 
back ” appearance on the floor of Archimedes 
before, although I have>frequently viewed 
the formation at about the same phase both 
with 8} -in. and 104 in. telescopes.: 

There have been several nights this past 
month giving excellent definition even at the 
moderate altitude of Jupiter at southing. The 
planet has been a lovely object in the 8} in. 
reflector, and the satellite phenomena a con- 
stant source of interest. On several occasions 
IV. has been seen remarkably small and faint 
at eastern elongation. 


Mars is an almost hopeless proposition in 


At Torquay. the total sunshine registered 
since January 1st, amounted to 769 hours up 
to sunset on May 31. 

D. W. Horner, F.R.Met.Soc. 

Tunbridge Wells, June 24, 1922. ` 


THE MOON. ` 


[272.}—When I wrote the remarks respecting 
the possibility or otherwise of the existence 
of a Lunar atmosphere, I had in mind the 
work chiefly of Dr. Johnson Stoney. It would 
be presumptuous on my part to argue with 
“ F. R. S.” respecting the matter raised in 
objection, but I would welcome a fuller treat- 
ment of such to the end that I become better 


informed. 


Stoney seems very definite as to the inability 
of the (Moon to retain an atmosphere on ac- : 
count of its small mass. ‘There were some| the sort of weather we have had lately. Curi- 
points of difference between Stoney and an ously enough, the disc of the planet has often 
American physicist named Cook, on the been quite sharply defined with 216, ‘but no 
general matter of planetary atmospheres, and | detail at all visible apart from a suspicion of 
in the discussion, naturally, possible and pro- whiteness around the North and West limbs. 
bable temperatures had their places. In the| Stopping down to five inches did not help, 
discussion there was substantial agreement | Neither did reducing the power to 140. Some- 
respecting the Moon. times the planet boiled like an egg being 

Su rising Stoney wrote : “When Wa poached. What a treat they must be having 
turn to the. ‘Moon, we find the conditions to away down in the Southern hemisphere ! 
be such that it can rid itself ‘of an-atmosphere F. Burnerd. 
with much ease.” 

Cook wrote: ‘‘In order to draw any more 
definite conclusions in regard to the atmo- 
sphere of the Moon and planets, it will be 
necessary to know the temperature of the 


tions. ; 
planets and the temperature gradient of their ae ‘ i 
atmosphere. It appears, howe vee from. the Three drawings sent herewith illustrate 


above figures that an atmosphere like that of | S°M® Of the features previously Taa ia 
the Earth would not reaa of the Moon, but : ned yer Ted o a ae ve aE ged ek oe 
would remain on any of the plants mentioned. tae h A T : irough. tae A componen 
Of course, in such a discussion there were | ° cue Beets . i 
several assumptions, in the selection and adop- It will be noticed in sketch, May 15, a 
tion of which probability was the guide. dark triangle follows pre-end S.T.D., and a 
Respecting the diameter of the Moon as de- | dark hook is shown edging the Southern 
rived from Solar eclipses, or, alternately, from | spot in the rift. These were striking fea- 
occultations of stars, ‘is your correspondent | tures as the S.T.D. neared “p” limb. The 
quite sound when he says that the difference | apparent bending of the S. edge S.E.B. by 
can only be due to the effects of refraction | the S.T.D. is shown in sketch, May 30, but 
through an atmosphere? An alternative is recent views Indicate that the actual con- 
given by Mr. A. C. D. Crommelin (in the| nection of tae “f° end S.T.D. with 8.T.B. 
Monthly Notices of the R.A.S., November,| has faded somewhat. „Another feature in 
1900). He there suggests that the difference| the longitude of the “f” end S.T.D. is a 
may be due to the known irregularity of the short, dark belt just below the S. Pole, which 
Lunar limb. In this, the impressive fact to l l 
me is that vne with the observatisnal experi- 
ence and mathematical ability of Mr. C. should 
seek a cause for the difference without having 
recourse to the possibility of a Lunar atmo- 
sphere. | F. Sargent. 
The University Observatory, Durham. 


` ' 1922, May 19, 8h. 34m. 
dr L321.. 


TI. 252°.9. 


apparition, which, after a short outban, 
faded to invisibility. 

On the 15th inst. sky cleared too late fa 
the main spot and following light sp, 
but transit was taken of the second an 
smaller dark spot at 9 h. 16 m. GMT. 
I = 288.24, and it looked in the rather por 
definition prevailing as if this spot ha 


JUPITER. 


[275.—The word revolutions—last line but 
one in my letter, page 254—should be rota- 


1922, May 30, 8h.20m. 
A T. 249°, 
II. 97°. 


drifted some distance from the white spt. 
Following these details are a somewhit 
similar white and a dark spot on. the edt 
of the belt, which seemed new to me. S% 
clouded before times could be taken. The 
were easy with x 160. I thought the mu 
spot was connected with projection on S. edt 
N.E.B. by a wisp, but could not be sure. 
Looking up my notes, I find the small dat 
spot was timed on C.M., May 30, 8 h. 38 m., 
I = 260°.07, a difference of 28°.17 in 16 days 
which at 39 rotations gives a period 
9 h. 51 m. 44.61 s., and which, if confirme, 
lends support to my impression it had moved 
away from its preceding white Ae The 
whole region is decidedly abnormal and w 
teresting, and observers are urged to follor 
it closely. E. A. L. Attkms. 
Squirrels Heath, June 16, 1922. 


[273.}—No less a -person than Sir Robert 

all argues in his ‘‘ Story of the Heavens ” 
that the Moon’s mass is not sufficient to retain 
water vapour or any gas known on this planet, 
and to quote from the book, Sir Robert says : 
‘* The critical velocity for any body to escape 
from the Moon is 14 miles per second, and the 
molecules of hydrogen, oxygen, and nitrogen 
would attain that velocity and more, therefore 
they would escape in the course of ages from 
the Moon.” Those who possess the book can 
follow his further arguments of the absence 
of air and water. 

If “ F. R. S.” has seen an occultation of a 
star by the Moon, he must have noticed how 
it is instantly blotted out when it arrives at 
the terminator, showing no diminution of light 
previously, because the presence of an atmo- 
sphere would reveal itself by the refraction 
of the light rays, and, therefore, by a gradual 
decrease and increase of the light at disap- 
pearance and reappearance of a star. 


ARCHIMEDES. 


[276.}—With reference to Mr. A. Stanly 
Williams’ letter 267, the south boundary of the 
spoon-shaped rings seems to coincide with ú 
south edge of light streak No. 9 in Gry: 
diagram of Archimedes which appeared m 
“ E.M.” for April 2&8, 1911. -A white spot ® 
the wall between the two rings seems to 
Gray’s crater-cone d, whilst another white sp% 
at the western extremity of the rings 1s p™ 
bably n. These rings are not difficult to sè 
at the right stage of illumination, when tbe 
shadow is about half-way across the floor, ba 
they quickly disappear as the shadow re 
They are hot (depressions in the floor, bat havé 
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1922, May 15, 8h. 35m. 
A I. 50°.14. 
IT. 12°.55. 


. 
ome? 


has persisted for some time, and a similar 

belt has also appeared immediately above 
N. Pole once or twice. 

The very interesting markings of the N. 

edge S.E.B. referred to by Mr. Sargent 

A. €. Wells. and myself are shown in sketch, May 30, and 

79a, Queen’s Road, Watford. . the whole area seems to have developed 


r 
$ 


> June. 30, 1922. . 


. low walls, possibly not more than 20 feet in 

~ height, at a rough estimate. 

© Under low illumination, I have sometimes 

. seen indications of slight differences of level 

l on the floor of Archimedes, apparently marking 
the boundaries of the light streaks and dark 
areas visible under a high sun. A shaded line, 
suggesting a dropin the floor towards theeast, 
starts from the western extremity of the rings, 
running N., and then dividing, one branch ex- 

- tending to the E. wall. This is of some in- 
terest, as the floor of Archimedes hitherto has 
been regarded as perfectly smooth except for 
the crater-cones. Possibly a similar condition 
may be found on the floor of Plato, which, with 
ite light streaks, darker areas and crater-cones, 
so closely resembles Archimedes. 


= G. P. B. Hallowes. 
Parkstone, Dorset. 


7 LOGARITHMS. 
(277.j—It sometimes happens that the pro- 
` duct of two numbers runs off beyond the limit 
of the logarithm table in use. The following 
- is a method of overcoming this difficulty, which 
is not mentioned in the. ‘‘ introduction”’ in 
any tables I am acquainted with, and, which 
ears to be unknown by many users of 
logarithm tables. The difficulty arises from 
| the-impossibility of turning a logarithm back 
into a large natural number. However, it can 
be got over by means of cross multiplication ; 
an example will make this clear. Required, the 
product of 999998 x 999997. This, when 
worked in the ordinary manner by Schrén’s 
excellent 5-figure 7-place table gives 
99 . The reader will perceive, at 
sight, that this product is deficient by 6 in the 
last place. The method of cross multiplica- 
tion 19 very simple ; first the factors are divided 
mto two halves, thus 999, 998, and 999, 997, 
these are placed in two columns, thus: 


a 999 x 999 = 998001000000 


b 999 x 997 = 996003000 
c 998 x 999 = 997002000 
d 998 x 997 = 995006 

999995000006 


It will be noticed that the first column con- 
tains, at lines a and 4, the first three figures 
of the first factor, and at c and d the second 
three figures of the same factor, but in the 
second column the figures of the second factor 
alternate. After the product of the figures in 
line a, which have been obtained by logarithms 
in the usual way, two cyphers must be added 
for each figure in the second group, so in this 
case six cyphers are added. In the lines b 
and c only one cypher is added for each figure, 
and in the line d no cypher is added. The sum 
of these products gives the required answer. 
This method is also invaluable when dealing 
with factors which are beyond the capacity 
of arithmometers; in brief, it doubles their 
output, and yet not a word of this simple 
method can be found in ‘‘the book of the 
words’’ supplied with these expensive 
machines, Edward M. Nelson. 


THE CALENDAR. 


[278.}—I do not agree with Mr. Mee (letter 
256) that it was a pity the International Astro- 
nomical Union did not tackle the reform of 
the calendar. I have never yet seen any pro- 
posed ‘‘reform’”’ that would be any better 
than what we have. ‘The only point where 

odium theologicum’’ can come in is the 
question of the date of Easter. A fixed date 
might be a slight convenience, that is all. In 

other points the proposed ‘‘ reforms ” would 
be distinct inconveniences. Who wants the 
days of the month to fall always on the same 
days of the week? Who is hurt by having 
only 28 or 29 days in February? No, thank 
you, gentlemen ; let the calendar alone. It is 
very well as it is. There is no general de- 
mand for ‘“‘reform’’ thereof, except among 
those who have the perpetual itch for change 
for its own sake. If a fixed Easter is desir- 
able ib can be fixed without throwing the whole 
year into the melting pot. It could quite 
easily be arranged that the second or third 
Sunday in April should always be Easter Day 
without changing anything else. 
Vatican would consent to this, I fancy no 
other religious body would raise any objection. 

Wm. F. A. Ellison. 


| apparatus to the meeting.’ 


If the 
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THE QUEKETT CLUB AND MR. 
DAVIDSON. 
- [279.]}—May I courteously ask for a little 
space in which to reply to a criticism appear- 
ing in this week’s issue of your excellent 
journal, | 
I was present as a visitor, by invitation, at 


the last meeting of the Quekett Microscopical 


Society, and thoroughly appreciated the 
speaker on Rotifers, and the demonstration 
and address by Mr. F. Davidson of his micro- 
telescope and super-telescope. Your reporter 
says that the meeting ‘‘.c.osed with a demon- 
stration by Mr. F. Davidson. and 
the thanks of the club were accorded . . . 
for his trouble in bringing such a quantity of 

I consider that Mr. Davidson put forward 
modest claims for his super-microscope to the 
effect that, besides the many additional -uses 
he had given to the microscope, the system 
of his super-microscope was not antagonistic 
to critical work. I have had considerable ex- 
perience of microscopy in the course of m 
career, having ‘been a recognised (and paid) 
specialist bacteriologist in the British Salonika 
Forces during part of the war. . 

i was amused at Mr. Davidson’s references 
to the critics who would not see any good in 
the super-microscope ; but while the feeling of 
the meeting was obviously one of pleasure at 
the address and demonstration, one member 


at the finish declared that the image of the] 


tubercle bacillus shown ‘‘ was a rotten one.” 
That is not criticism ; it is simply empty abuse, 
and may be left at that. 
_ It is curious how c:osed the minds of some 
people are to advances in knowledge. For my 
part, I regard the super-microscope as a dis- 
tinct and important advance and a necessary 
adjunct to our laboratory armamentaria. 
Everything that is worthy must come through 
the fires of criticism, as well as of flatulent 
abuse. I think most members present will 
have been pleased with their evening. 
Chas. S. Thomson, 
M.D., Ch.B. Oo , D.P.H.,: B.Hy. 
(lst Hons.), O.M.M. (Greece), 
Medical Officer of ‘Health for the Metropolitan 
Borough of Deptford. 


° THE QUEKETT CLUB AND MR. 
DAVIDSON. 

[280.J—In the report of the meeting of the 
Quekett Microscopical Club (in your issue 
of the 23rd inst.), at which I was accorded the 
privilege and had the pleasure of personally 
introducing the apparatus referred to, it is 
stated that the thanks of the club were ac- 
corded to me for the quantity of apparatus I 
brought there. I did not know that members 
were likely to be interested in quantity, or I 
would have brought very much more, when, 
nə doubt, I would have been overwhelmed 
with thanks. I was under the impression that 
I interested the members in what I had to 
say, but doubtless “A. M. J.” knows best. 

Fredk. N. Davidson. 

29, Great Portland Street, W. 
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A (Machine for Counting Bees.—One of the 
members of the Bureau of Etomology of the 
Department of Agriculture, U.S:A., has de- 
vised a gate to be placed at the entrance to a 
beehive and which permits only one bee to pass 
at a time. It was desired to obtain an ar- 
rangement which would automatically record 
the number of bees passing through this gate. 
It was found possible to arrange a series of 
telephone message registers in such a way as 
to accomplish this result. As in the actual 
work only alternating current was available 
for the source of power, experiments were 
made to find out the conditions under which 
these counters could be operated on recifiers. 
The difficulty of using a battery for the pur- 
po arose from the fact that 300,000 exits of 

ees per day from the hive are expected to take 


place. The amount of energy required at each | y 


exit is small, but on account of the number 
of bees which are expected to pass through 
the gate, the total energy needed per day is 
considerable. An emergency device has also 
been designed so that the apparatus will con- 
tinue to operate from an auxiliary source of 
power in case of failure of the main power 
circuit.. 
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REPLIES TO QUERIES. 


a a 


{246.}—-MOON’S TRUE POSITION ON 
THE HORIZON.—If “J. G. R.” will refer to 
my reply once more he will see that it was 
not I, but the original querist, who used the 
expression ‘‘Lecky and Wrinkler.” I merely 
asked who they were. As to the point of dis- 
cussion, it is hardly correct to lump together 
the displacement due to refraction and that 
due to parallax, as if they were effects of the 
same kind. The first is not a real displace- 
ment, but an optical illusion merely. The 
second is a rea isplacement. ‘Tine line 
joining the Moon to the observer is altered 
by parallax. It is not altered by refraction ; 
only the direction from which the Moon’s light 
reaches the observer is altered by the latter. 
In the former case also the question is raised: 
“What is the horizon?” Is it the real 
horizon or the sensible horizon? At the 
Moon’s distance the sensible horizon is above 
the real horizon by approximately one degree 
of arc. 
lax by the same amount, so when she is on 
the real horizon she is about two degrees 
below the sensible horizon, when corrected for 
refraction. And it is the sensible horizon to 
which all observations of rising and setting 
are referred. Wm. F. A. Elison. 


{290.}+SODA-ASH.—The number of degrees 
is the percentage of anhydrous sodium oxide, 
Na,O, and the price per ton is this number 
multiplied by the price per degree. ; 


[295.—AGATE CUTTING.—Making da- 
mond dust stay on an iron disc is one of those 
operations which are described in various 
books—e.g., Rutley’s “ Study of Rocks ” (Long- 
mans), but should be seen to be understood. 
A novice can waste as much dust in a day as 
would last an expert a year. K. Q. 


[298.1 —LOCO SLIDE BARS.—What do you 
mean by “ list’? wear? Owing to the different 
stresses set up, the slide bars of double-acting 
steam engines do wear in different manners 
according to the direction of rotation, but in 
the case of a locomotive, where the direction 
of rotation is changed at frequent intervals, 
this would not be so marked as engines which 
run for long periods in one direction, such as 
portable engines. David Smith. 


(299. -BORING.—A strange occupation for 
these times. Where are you situated that you 
can get no better tackle than a ratchet brace 
to do a job of this magnitude? Anyway, if 
ratchet brace it is, then the first thing 1s to 
line the job out. Score a line round the shaft 
where the hole is to go, and having centre- 
punched the hole on the line, set'a pair of 
dividers and try on each side until you find 
the spot exactly opposite, and punch this. 
Now with a in. dia. twist drill, drill half- 
way through the shaft from each side. This 
will reduce any error of the drill running out 
to a Minimum. Then get a 2$-in. dia. twist 
drill, and considerably flatten the angle of 
the point. Keep the cutting rake the same, 
but if the point angle is not taken down it 
will draw in too much.. Put this, too, half- 
way through from each end. Treat the other 
hole in the same manner. David Smith. 


[301.]—STONE LATHE.—Your query is not 
clear, but if you have power available, you 
can certainly sive your lathe with it. What 
speed do you want mandrel to run at, and 
what is the speed of your shaft? With these 
details, the sizes of your pulleys can be 
arrived at. David Smith. 


[308. —A MBER.—-Refractive index of 
glycerine, 1.47. Liquidambar, from this tree 
flows a strong balsamic substance, which has 
often been compared to ambergris, and named 
from “ambar,” amber, and “liquidum,”’ fluid. 
L. etyriciflua, in its general form and leaves, 
bears a considerable resemblance to the lesser 
maple (Acer campestre), as the wood is good 
timber and beautifully variegated. Between 
the wood and the bark issues a fragrant gum, 
which trickles from the wounded trees, and by 
the heat of the Sun congeals into transparent 
drops, which the Indians of North America 
chew as a preservative to their teeth. It 
smells like the balsam of Tolu. There is also 
L. imberbe, of the Levant. If the diatoms in 
our mount are difficult to resofve, then it is 
probably due to the refractive index of the 
liquidambar being similar to that of the silex 
of the diatoms, viz., 1.43. Water and glycerine 
immersion objectives have given place to oil 
immersion (cedarwood oil, ref. ind. 1.52) since 
the latter are able to take in a larger cone of 
light. The ref. ind. of -water is 1.33. No ad- 
vantage is gained by using glycerine in place of 
water, any. more) than)there is in using a drv 


Also the Moon is depressed by paral- 
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4 in. objective immersed in cedarwood oil. 
it, and see for yourself. R 


' [320.1—DESMIDS.—Some four months ago 
I mounted some Euglena and green alge in 
glycerine polly. They are just as green to-day. 
1-12 in. objective immersed in cedarwood oil. 


Try it and gee for yourself. .-D. 


1352)—_CAN ALUMINIUM KETTLES 
POISON WATER?—It may be possible that 
it is the heat of the tea, not the tea itself, that 
causes the cancer (letter 352) in persons suscep- 
tible to the disease. Fact 1—O 


ld cats are 
liable to cancer, they do not drink tea. Fact 2. 
—The inhabitants of Kashmir carry a kind of 
warming-pan in their clothing in winter. 
Cancer of the breast is prevalent. Fact 3.—If 
a pipe smoker has cancer it is usually on the 
tongue just where the hot vapour impinges on 
i, Perhaps we do take our food too hot. 
Our baby can scald its mouth with the tea 
that I can driuk with comfort. Perhaps we 
should be wise if we tested our food with the 
eibow like we test the baby’s rena x 
[333].—PAPERING.—A paperhanger a year 
- ago told me he feared the paper he was 
putting up might peel off in places, the reason 
being that during and since the war good 
flour for paste was out of the question. If 
made to the usual paperhangers’ recipe with 
the same materials as before the war the 
results we were then familiar with would no 
doubt follow. Glatton. 


(337.J—DICHROISM.—In many crystals 
thefe are different refractive indices for light 
polarised in different planes (except in one par- 
ticular direction in the crystal), so&that an 
incident beam of ordinary light diverges in 
the crystal into two beams polarised in planes 
at right angles, as, for instance, in Iceland 
spar. If such a substance is coloured the two 
beams may be differently absorbed in passing 
through it, so that the colour of the -trans- 
mitted light varies with the direction in which 
the substance is viewed. With a good crystal, 
or a cut stone, the effect is complicated by re- 
irections from 


flection internally in various 
the faces. H. Q 


(345.—WATER.—The original and only 
source of every river, brook, lake, or inland 
sea is the ocean. River water is but the pre- 
cipitation, in the form of rain and snow, of 
evaporated sea-water. ne cannot extract 
from the Earth more than is put into it; Nature 
puts a certain quantity of water into the Earth 
by means of rain and snow. More than this 
quantity cannot be extracted from it. There 
is no such thing as subterranean water, per se, 
not even the wells in a desert; the water of 
these originally came from the sea. R.-D. 


(348.J—HARMONIC WAVE LINES.—I am 
not quite sure what ‘‘T, A. ” requires. Does 
he want a mechanical device for drawing har- 
monic curves, or a graphical method? The 
former would require a special article, and 
would be lengthy. If the latter, here is a 
simple method for sine and cosine curves :— 
Draw a circle whose _rad-us is equal to the 
required amplitude. Divide its circumference 
into twelve equal pédrts—these will be 30° 
apart. Through the centre of the circle draw 
a horizontal line—the abcissa—and mark off a 
length equal to one complete period: divide 
this into twelve equal parts, and draw lines 
through them equal to the diameter of the 
circle—these are the ordinates. Through 
each of the twelve points on the c.rcumference 
of the circle draw lines parallel to the albcissa. 
Where each of the ordinates cuts the cor- 
responding abcisse, starting anywhere and 
proceeding consecutively, make a dot. Waen 
the twelve points on the circle have each, been 
“dotted ” to its corresponding ordinate, join the 
series of dots, and a sine curve will be the 
result. Either of the two quantities, ampli- 
tude or period, may be varied at will. Any 
harmonic curve may be analysed into a 
series of simple harmonic curves, that is, sine 
curves; conversely, complex harmonic curves 
may be evolved from a series of gine curves 
of varying amplitude and period. This is 
generally known at Fourrier’s Theorem. 


[349.--FRAME AERIAL.—Use wire, say, 
2 or 24, or stranded. If the turns of wire are 
spaced, say, 4 in. apart on ebonite ends bare 
wire can be used. You will probably want 
about ten complete turns for 500 metres, 
twenty for 1,200. For NSS (17,000 metres) 
about eighty. The reaction coil can be sub- 
sidiary. Take the ends to the terminals of a 
variable condenser, one end thence to grid, 
and the other to common negative. 

` Derby Wireless Club. 


[253.] — TIRES WITHOUT HEAT. — 


Hydraulic tiring platforms have been in use in 


ry | 
p.” 
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England for many years. In 1899, whilst fore- | 


man of leading carriage builders, we laid one 
down in the Midlands for plain steel and iron 


tires ranging from 14 ın. in. to 
2in. by Jin. It aave us good results, and we 
found work greatly e ted in busy season 


with large voiume of trade. We had a careful, 
experienced wheelmaker in charge of it. Some 
years after I had the oversight of larger type 
inachine, which took tires up to 9 m. oy 1 in. 
doing enormous output of new work. It also 
is extremely handy for tightening tires when 
loose instead of “cutting and shutting” and 
replacing them. Like.ali other matters, there 
is an aiphabet to earn and points to be 
observed in using these machines. Probably 
now they are rather expensive to lay down. 

J. J. Divers. 


[364.]|—-WIRELESS.—Low-resistance tele- 
phones, which are usually 120 ohms, will 
require a step-down transformer of about 10 
to 1. Winding about 800 turns of No. 38 wire 
for the primary, with 15,000 turns of 42 wire 
for the secondary» with iron core. Trans- 
formers, having iron cores, are nearly always 
used to couple the L.F. valves, and the enquiry 
about their being used “with safety” is not 
understood. The transformers mentioned 
should be right, if well made and provided 
with iron cores. If they are amateur made, it 
will be well to compare them, in action, with 
those made professionally. Hard wood can be 
used for the bobbins, but it must be quite 
dry, and should be coated with shellac. H.F. 
transformers. will be without iron cores, and 
for the short waves will only require quite a 
small number of turns of wire. The enquiry 
about the highest voltage in a five-valve set 
is not understood, but, with transformer 
coupling, 45 volts should be high enough for 
ths H.T. battery. Nomad. 

(364.}-WIRELESS.--If you are going to 
the expense of a five-valve set, it is worth 
while obtaining the double head-gear receivers, 
as that leaves both hands free for adjustments. 
In any case, the use of a transformer is ad- 
visable, otherwise the high-tension battery 
current flows continually through the receivers, 
and tends to demagnetise them. An ordinary 
intervalve transformer with iron core ig suit- 
able for the purpose. If the receivers are low 
resistance, step down; if high resistance, it is 
preferable the transformer ratio should be 1 
to 1. Hardwood well dried and soaked in 
melted paraffin wax may be used in place of 
ebonite. The highest voltage is that from the 
high-tension battery—50 to 100 volts, according 
to requirements. The electrical impulses from 
the aerial may be regarded as static charges, 
and that is why the best insulation material 
is necessary to prevent them leaking away. 

J. H. Hindle. 


{367.}—GOUT.—L I once met a man who had 
been a martyr to gout, but, finding doctors 
did him no good, studied the subject for him- 
self by collating various medical works, and 
completely cured himself. I saw him enjoying 
a good luncheon, with sweet dishes, bottled 
beer, etc., and he assured me he now did this 
daily with impunity. He had come to the con- 
clusion that poisonous matter, which ought to 
be ejected, remained in the lower part of the 
bowel long enough to be partly absorbed—the 
result being gout! The obvious remedy was to 
ensure the complete emptying of the bowel 
once a day. This could be achieved by (a) 
removing a few yards of the bowel, which was 
too long, or (b) by taking a dose of aperient 
exactly sufficient for the purpose. Choosing 
the latter expedient, he applied to a doctor 
for a prescription for a suitable pill, which 
would not lose its effect when taken daily. I 
am afraid I do not know its composition, but 
it contained gum guaiacum. Being an engi- 
neer, he devised a test for the dosage by eating 
a Bragg’s charcoal biscuit after the meal, be- 
tween which and the next the evacuation took 
place. If the black layer was on the top of 
the excreta the dose was correct; if below, it 
was too large; if not visible, it was insufficient, 
After ascertaining the right dose this test was 
only applied at longer intervals, and the 
strength of the pill adjusted when necessary. 
2. The above has the advantage of entailing 
no special dietary. My ‘brother, who is a 
physician, found that gouty patients seem to 
secrete a poison which is only made when a 
meal comprises both nitrogenous and starchy 
foods. By making one meal almost entirely 
of meat, eggs, etc., with little or no vegetable 
matter, and another of bread, rice and other 
vegetable substances. he was able to very 
greatly improve their health. I believe he 
cured them, but am not sure of this. Some 
doctors confine their patients to one food— 
‘red meat,” for instance. The above shows 
why this is advantageous. but also shows>that 
it 18 unnecessary. Glatton. 


‘measure by drawin 


[ 367. }—GOUT.—This ancient and aristocratic 
disorder ig now generally admitted to be due 
to: an acid condition of the blood, the reuk 
of indulgence in acid-forming foods, high 
living, and insufficient bodily exercise. The 
blood can be restored to its normal condi- 
tion by the administration of potassium salts 
in a molecular form, and further trouble pre 
vented by care in the choice of diet and the 
indulgence in some form of daily physical 
exercise. White bread, white sugar, Polished 
rice, pearled barley, alcohol in all forms, and 
flesh meat should be used very sparingly, 
whilst whole-wheat bread, Demerara sugar, and 
all kinds of fruit and vegetables may be used 
freely. Lonised. 


[368.|—-ASTRONOMICAL.—The answer de 
pends on the longitude. Do you not realis 
that the Ecliptic is inclined to the Equator 
and cuts it twice in longitude 0° and 188°? at 
these longitudes, therefore, latitude end 
declination are nearly equal. At 90° and 27° 
they differ by + 234° in the one case and 
— 234° in the other. Wm. F.A. Edison. 


{368.--ASTRONOMICAL.—The latitude of 
place on the Earth’s surface is its di 
tance North or South of 
(not the ecliptic) measured 
minutes, and seconds, and fo 
measuring the altitude of a heavenly body 
whose declination is known, when it is on ths 
meridian of the place. When the correct alti- 
tude is arrived at it is subtracted from W, 
the result being the zenith distance, North or 
South as the oase may be. If the deolination 
of the body—i.e., its angular distanoe from 
the equincctial or celestial equator—be North 
oz South the same as the zenith distance, add 
the two quantities; if they are of different 
kinds—i.e., one North and the other South- 
subtract the less from the greater, and th 
result will be the latitude North or Sout, 
according as the greater quantity is the zenith 
distance or the declination. Cosmo. 


(368.)—-ASTRONOMICAL.—The  deolinatica 
of stars does not vary with the position of 
the observer, as the querist seems to assume 
If he is 15° South of the Equator, a sar 
of that declination will culminate at his 
zenith, or directly overhead. The ecliptic i | 
the path traced by the centre of the Su 
through the sky in the course of a year, 
deviates north and south of the Eai: ac- 
cording to the season. Consult an elementary 
textbook on astronomy or Norton’s Star Atlas. 

J. H. Hindle. 

(369.}-STELLAR MAGNITUDE.—There is 

not necessarily any limit to the scale of mag- 


nitude in either direction. The light from say 


magnitude star is 2.6 times that of the ner 
lower magnitude. The Sun is magnitude 
- 26.6, Sirius — 1.58, Vega — 0.14, Aldebaran 
— 1.06, the faintest star visible to average un 
aided sight magnitude 6, and in the mos 
powerful telescope yet constructed 20 to 2 
magnitude, ` J. H. Hindle. 


{370.—FIELD OF VIEW OF TELESCOPE 
—Depends on the eyepiece. Count the number 
of seconds of time an equatorial star take 
to cross the field. Multiply by 15, and the 
result is the diameter of field in seconds o 
arc. Wm. F. A. Ellison. 

(370.1—FIELD OF VIEW OF TELESCOPE. 
—The angular diameter of the field of view n 
a telescope can be measured by focussing 
the instrument on a star that is on or vely 
near the equator, and noting how may 
seconds it takes to traverse the diameter of tht 
field. Divide. these seconds of time by four, 
the quotient will be the diameter of the fell 
in minutes of arc. This is the real diameter, 
and is correct for declination everywhere, bu 
the degrees of Right_Ascension get narrowe 
as we pass from the equator to the Pole. Th 
apparent diameter of the field in any eyepice 
is the same in whatever telescope it mey b? 
used. It can be measured by supporting 
evepiece so that the eye lens is 10 in. above 
the surface of a table, and looking through t 
with the right eye. Place a foot-rule on 
table and keep both eyes open. The circular 
field will be seen by the right eye and the cule 
by the left. and the apparent diameter of the 
field can be measured. It is usually about 
5 in. This may be converted into angal 

a line, A B, of tb 
frém its centre C drew 
ing a second line. C D, at right angles to 
A B. This line C D. must be 10 in. ~~ 
Now join D A and D B. The angle A D 
is the angular diameter of the field, and œn 


observed length, an 


be measurad by & protractor, It is usualy 
about 30°. A. Woolsey Blacklock, M.D. 
Ipswich. 


(371L4=SIDEREAL AND SOLAR TIME — 
The Earth/ rotates jon(its axis in 23°93447 hours, 
and-‘this isa sidereal day. 


June 30, 1922. 
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-B1LI-SIDEREAL AND SOLAR TIME. 
—There is none; for it is different every day 
of the year. The sidereal and mean-time 


© clocks agree at the moment of the Vernal 


~ Equinox, but the former gains nearly four 


minutes per day on the latter. 


Wm. F.. A. Ellison. 


"  872)-FOCAL LENGTH OF .0.G.—An 


ER E 


achromatic lens has usually a focal Jength 
of 15 diameters. Much depends on the refrac- 
tive powers of the glasses of which the lenses 


are made, A. Woolsey Blacklock, M.D. 
Ipswich, 
(372}—-FOCAL LENGTH OF 0.G.—Com- 


` monly from 12 to 16 times the aperture. 


ay 
-b 


, Wm. F. A. Ellison. 
(373.--THE STAR PLASKETT.—Have not 


~ heard of it, except vague paragraphs in the 


* dail 


H 


“© howler. 


. become defective. 


Press. Probably another journalistic 
The average daily paper can hardly 
ever open its mouth in astronomical matters 
without putting its foot in. 


Wm. F. A. Ellison. 
_1374. -WIMSHURST MACHINE.—Var- 


: nishing the discs ag they are will probably do 
`, no good. The only way to improve matters 


would be to scrape off the surface ween a 


(3714. —WIMAHURST MACHINE.—On 
page 71, vol. 113, of “ours” C. E. B. said, 
in reply to query 96: ‘“ Ebonite becomes coated 


: with a conducting layer in course of time. This 


can be removed with carbonate of magnesium 
... for longer sparks, very likely the knob on 
the negative side is, as usual, too small. I 
use a oistern-ball about 4 in. diameter. Jars 
too large diminish length and frequency of 
spark.” Glatton. 
[376.]-—ORGAN BLOWER.—I had forgotten 
that it is a church matter, but I suppose the 
Council would have charged water rate if you 
had used it, and probably you would not 


: have minded paying a little extra for the 


“selves into a 
i lose mental balance? 


water for this purpose. How is it that when 
a number of otherwise sane people form them- 
local council they seem to 
The pressure is quite 
a useful one, too. As you have no electricity 
available, your best course would be to fit a 
small stationary petrol motor. Several of the 


`. gas-engine makers supply petrol engines from 


4 h.p. upwards. One of these with-magneto 


' ignition would give instant starting, and run- 


- §mith:—The displacer crank should lead the 


ning at a comparatiyely low speed would cause 
little noise or vibration. David J. Smith. 
[376.]—HOT AIR ENGINE.—To D. J 


working crank by about 30 degrees. As you 
want a shorter stroke on the working piston, 
you will have to increase the diameter. I 
should, therefore, make the working piston 
6 in. diameter. Although the engine mill give 
you no useful working power, you are wank 
a rather dear fuel, and it would be as wel 
to fit a little plate regenerator between the 
two cylinders. Many years ago, waste pieces 
of best thin sheet charcoal iron could be got 
cheaply from one of the Clerkenwell metal 
warehouses, and came in well for model hot-air 
engine regenerators. David J. Smith. 
(377.:—TELESCOPE HOUSE FOR RE- 
FLECTOR.—What about the chapters on 
The Observatory in the ‘‘Amateur’s Tele- 
scope”? They fairly well exhaust the subject. 
Wm. F. A. Ellison. 
(377.—TELESCOPE-HOUSE FOR _ RE- 
FLECTOR.—The Rev. E. L. Berthon designed 


a house for a reflecting telescope which was 


very convenient, and not expensive. The 
drawings and details were published in the 
ENGLISH MECHANIC. , 
Ipewich A. Woolsey Blacklock, M.D. 
(377. J—TELESCOPE HOUSE FOR RE- 
FLECTOR.—There is nothing better than 
what is known as the Romsey pattern with 
revolving dome and sliding shutter. Illustra- 
tions of one of these with details of construc- 
tion are given in the book advertised in sale 
column. Banks. 
62, Newport Street, Bolton. 
(377.]—TELESCOPE HOUSE FOR RE- 
FL R.—If Mr. Waters lives anywhere in 
my district, I shall be happy to give him any 
information and. show him plans of a small 
observatory such as he requires. if he cares 
to advertise his address. But as regards the 
mounting, it must be obvious that it would be 
impossible to avoid the “step ladder” under 
the circumstances mentioned. To vbtain a 
clear view of the meridian from the horizon to 
the zenith is an easy matter. All he has to do 
is to build his house with the door due south; 
he has then only to open it and there will 
only be a small distance of about 9 in. at the 
plates where he will not be able to follow any- 
thing for the width of the opening of door 
and roof shutter, iwin Thorne. 
Norwood, S.E. 


QUERIES. 


[378..—MELTING BRASS AND HARD 
METALS.—I want to melt hard metals, brass, 
etc., without trouble or great expense, and ask 
advice—if a galvanic battery would do the 
work or an electric battery; and how to use 
one, or both.—T. Peersworth. 

[379.}-DOUBLE IMAGES ON NEW- 
TONIAN REFLECTOR.—How can I definitely 
track down the cause of double images in a 
Newtonian reflector? These are not observed 
at all times, and at times the definition on 


the ‘Moon is extremely good. But often I see] 35 


double stars quadruple or Jupiter’s satellites 
each doubled. This can be removed by a turn 
of the focussing screw, ‘but the resulting image 
is then not clear. The double images are of 
about equal brightness, not ghost images. Un- 
steady atmosphere would only splash the light 
about and not produce definite doubleness. A 
similar remark might be made as to stress on 
mirror or flat. Unless the stress were on each 


side of a ridge, as it were, and not a gradual | M 


deformation, no clear double image could re- 
sult. It has been suggested (1) that the eye- 
piece tube is not at right angles—i.e., to the 
optical axis of the mirror; (2) that the flat 
ought to look circular from the eyepiece tube. 


(Mine does not by a very long way. Re (1), I 


cannot seo that the regularity of the reflected 
cone can be affected by the angle of incidence 
on the flat, and surely all that is necessary is 
for the cone of rays to pass centrally along. the 
axis of the eyepiece. The image of the flat is 
central on the white diso seen through the 
pinhole, and disc is concentric with the 


circle formed by the end of the drawtube. || 


Also, the test of the dark circle round the 
image of the eye is satisfactory. Re (2), surely 
the apparent sh of the flat depends on the 
degree of elongation of the ellipse. Would the 
double images be caused by the flat getting 
twisted a little sideways in putting on and 
pulling off its cover? Though the adjustments 

ave lbeen made carefully, this might after- 
wards alter them a trifle, and one does not re- 
test them every time one uses the telescope. 
If this is necessary, one is in for trouble.’ I 
have not found that the flat does get moved 
so far as one can judge from the equatorial 
adjustments, which would get disturbed by any 
great movement, but is it at all likely that a 
hairsbreadth one way or another could produce 
such a definite phenomenon as double images? 
—Albert F. Butler. 


[380.J—-RUBBER OLOTH.—I have recently 
covered the top and sides of my large van with 
Government three-ply rubber cloth (cotton. 
rubber, and cotton), and it has already opened 
at the seams, and also shows large white 
patches on its yellow-green surface. Will a 
coating of washable distemper be suitable and 
not wash off by rain, or can I give it a light 
coat of oil paint without adversely affecting 
the material, which is pasted firmly on roof 
and sides, except canopy, which overhangs 
loose?—A. P. 

[381.]—_SOFTENING CELLULOID.—Can 
any reader inform me how to soften a cellu- 
loid watch-case to a sufficient consistency of 
putty? I can soften to bend like leather with 
hot water.—Watch-case. 


[362.}--ORGAN-BUILDING.—For an organ 
with open diapason to tenor C, sto dia- 
pason, principal, and 15th, what should be the 
size of the channel for the lowest C and for 
the F in alto? and what is the least thickness 
the partitions for the smallest channels should 
be? Also, is 2 ft. 4 in. too long for the manual 
keys, and is 2 ft. 4 in. too long for the longest 
back falls?—R. C. H. 


[383. -PAINTING LANTERN SLIDES.— 
I paint my slides with ‘water colour, and then 
shade them with oil colour and varnish, but 
when so done they do not show as clearly as I 
could wish. For red I use scarilet-lake, but witb 
the oii colour it gives only a dirty red shadow. 
The water colour shows beautifully, but I can- 
not shade with it. Any hints would be very 
thankfully received.—Alfred Short. 


(384.}—-THE INVISIBLE GIRL.—In the 
course of the very interesting extracts the 
Morning Post is publishing from ‘‘ Farington’s 
Diary,” there is in its issue of June 22 one 
relating to a visit by Farington to a place in 
Leicester Square to see and hear “The 
Invisible Girl,’’ a device by means of a sort 
of quadruple trumpet, to the mouths of the 
four arms of which persons placing their ears 
heard as from within a voice like that of- a 


girl, which answered any question, described’ 


person and dress, sang and played on a piano- 
forte, etc., etc. The Jall was suspended from 
the ceiling, and with the trumpets enclosed 
within a standing frame. The effect of the 
voice and the music was surprising, and no 
conjecture that was made by persons nt 
of the nature of the contrivance seemed eatis- 
factory. Can any reader suggest how it was 
managed? A revival might be a pleasant 
variation from most of the stale shows at 
present attempted.—F. R. S. H. 


[385.—NIGHT FOR DAY EYEPIECE.— 
Would a night or inverting eyepiece of 225 
power work well as a day eyepiece by adding 
the additional lenses required? The object- 
glass is 45-in. focus. I have two day powers, 
and 65, both very good. I have also a 
80 power inverting. What additional powers 
would be wanted to convert it into a tem- 
porary day eyepiece, and. what would the 
power then be, all on the same object ?— 

. Pitt. 


[386.]--CUTTER SPEEDS.—I wish to trace 
continuous ornamental lines on the cover of a 
box with a revolving cutter, the work turning 
at the same time at a lower speed. If pos- 
sible, how can the speeds be regulated?—T. 


 (387.]—-CARTWHEELS.—What is the best 
method of gaiting a pair of cartwheels so that 
they may run easily and freely? I have a pair 
of wheels 5 ft. dia., 6 in. felloes, 2g in. wauve, 
and 3 in. bevel on the sole of felloe. How can 
I get the length of bed and the hook of the 
arm that the wheels when gaited may run 
5 ft. 1 in. outside the felloes?—C. C. F. 


{388.}—-SCREWING PLATE.—How can I 
make a screwing plate? Suppose I buy a 
quarter-inch pair of taps, one taper and the 
other plug, and get an old flat file, I want to 
earn how to soften it sufficiently so as to 
allow of its being filed up, bored, and tapped 
with my two taps without injuring them, and 
how to harden the plate afterwards, and to 
what colour it should be brought down after 
hardening? I purpose drilling two small holes. 
outside the screwed hole and filing a slot from 
each to it. Any hints will help.—Fitter. 


(389.}-SPEED OF LATHE WHEELS.—Is 
there any difference between the speed of the 
outer circumference of a revolving lathe-wheel 
and that of the axle which carries 1t!— 
‘Doubter. 


{390.}HARMONIUM WIND-CHEST.—I 
have an old square piano, which I have cut 
shorter, and the keys being in good condition, 
I thought I might be able to fit a wind-chest 
to it for my harmonium. I want to know the 
dimensions for wind-chest, distance of channels, 
and the method of fixing vibrators. What size 
should I make the bellows? There are sixty-one 
keys to the instrument.—H. G. 


[391. -RESURRECTION PLANT.—Can the 
Californian resurrection plant (Lepido 
phyllum) be easily grown in the South of Eng- 
land, or is a hot-house necessary? Can it be 
resuscitated many times without breaking it? 
—Lemaire. 


[302.}-IS WATER A SIMPLE BODY ?— 
Searching for other things in my set of 
volumes of “Ours,” I came across an abstract 
you gave on p. 21 of the issue of September 
25, 1868, of a then recently published paper in 
the Philosophical Magazine, by a Mr. H. 
Wilde, announcing a discovery he had made 
that water, instead of being composed of 
oxygen and hydrogen, as generally believed, 
was a simple body, and capable of transmuta- 
tion either wholly into oxygen or wholly into 
hydrogen by the action of electricity. We 
know, of course, that at one time water was 
supposed to be one of the elements, but I 
thought subsequently acquired knowledge had 
convinced all to the contrary. Were Mr. 
Waters experiments ever seriously discussed, 
or was he merely a paradoxist? If any of 
“ours”? have access to the Philosophical 
Magazine, a competent opinion would be in- 
teresting.—Kappa. 

{393.}-SPECTRUM MICROSCOPE.—Will 
someone tell me how to adapt a small tri- 
angular prism to a microscope for spectrum 
purposes? Having removed the eyepiece, 
placed a slit under the tube near the object- 
glass and examined the light transmitted, but 
the image of the spectrum was so very small 
as to be practically useless. What sort of 
lens should be placed between the prism and 
the eye, and how are the absorption bands 
measured?—H. Martin. 


[394. —INCREASING STEAM POWER.— 
I have a condensing beam engine of 25 h.p.. 
cylinder 25_iu`diameterçand 5 ft. stroke, mak- 
ing 31) revs. péêr-mińute= Stroke of air-pum? 


282 


2 ft. 6 in., diameter 1 ft. 8 in.; condenser 
1 ft. 8 in, diameter, 4 ft. deep.’ I am short 
of engine power and want to know if I can 
increase it, say by one-third, without burning 
more fuel, by introducing a larger cylinder, 
say double the present area, but using no 
more steam at all, carrying just half the pre- 
sent pressure per sq. in. upon double the 
number of sq. ins., but exposing double 
the number of sq. in. to the vacuum pressure. 
The vacuum pressure at present is fully 12 lb. 
per sq. in., steam pressure not more than 4 lb. 
per eq. in. on the piston but 30 lb. in the 
‘boiler, 
the boiler. ‘Briefly, is it not practicable to 
make more use of vacuum pressure than at 
present with advantage?—T. Lewis. 


[395.]—TELESCOPE TUBE.—I would be 


I cut steam off, or half short in 


glad if anyone can advise me how to prevent. 


bending of a 9-in. reflector tube under its 
own weight. It is an open-work built-up lathe 
tube as advised by Mr. Ellison, and I find that 
there is a very slight sag at either end, as 
evidenced by the finder and main. telescope 
failing to remain in truth when the telescope 
is moved through a large angle. I have tried 
putting in a stiffener of angle-iron, but this 
was useless. .I have now arranged: three out- 
side braces of wire, stretched from end to end 
of tube, and supported on 6-in. struts at centre. 
These are equidistantly placed round tube, 
and are rendered very taut by means of wire 
tighteners as used on aeroplanes. Even now 
there is a slight whip in the tube, so that if I 
adjust the finder on a star in the East, I find 
it is well out of truth if turned to the West. 
The bend also results in slight upsetting of 
the flat adjustments. My home-made equa- 
torial is rendered of very little use by this 
trouble.—E. N. Butler. 


[306.] COLLAPSIBLE PUNT.—I propose 
making a collapsible punt by making a frame 
of laths and bolting them together when ready 


for use and dropping the frame into a water- |. 


proof bag or cover. What are the best 
materials to use? Is 7 ft. by 3 ft. by 1 ft. 
sufficient to carry two persons ?—Fisherman. 


[397.]}—DIAMETERS AND THREADS.— 
1. Are the diameters of brass and copper 
tubes expressed as outside diameters? 2. Cast- 
iron water mains, outside to inside measure- 
ments for diameter? 3. Kindly give a table 
of threads per inch for brass tubes from 
Z-in. diameter upwards, 4.I nd  -in. 
brass fittings screw on $-in. iron pipe. Is 
ee any difference in the two threads ?— 


[398.]—COCKROACH.—Could any insect 
histologist of ‘‘ours’’ enlighten me on the 
sketch shown. Jt is a low-power microscope 
drawing of a part of the heart of a viviparous 
cockroach. Are A, A, <A, valves of the 
“orifice” D? By using the fine adjustment, 


sate ANN | 
A 


N 


the part D was found to be on a lower plane 
than E; also B, D, E, F, G, are uniformly 
striated as shown. B appears to be an ulti- 
mate ramification of a trachea. Would the 
replier to my query kindly explain the parts 
labelled, giving their physiological significance? 
—Umbriel. 


[399.]—-WHICH IS THE LONGEST DAY? 
—I always thought that June 21 was con- 
sidered the longest day in the year: I see, 
however, that in Charles Lett’s No. 6 Pocket 
Diary the 22nd is given in two places as the 
longest, The table of sunrise in the same book 
gives June 20 and June 24 as of equal length, 
and one minute longer than the intervening 


davs. which are of g ; 
ee equal length to each other. 
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(400. —DREAMS.—My wife dreams at night 
and any time she sleeps so much that I think 
it cannot be a-healthy sign. The doctor says 
there is nothing to prove that it is not 
hereditary. Does he mean, then, that it can- 
not be stopped or cured. How can a person 
sleep soundly—and I take it, it is necessary— 
and yet dream ?—Pattern. 


{401.-MOTHS.—We are troubled with an 
unusual number of months this year. Can 
anyone suggest a way to get rid of these 
pests? They are in the bedrooms, mattresses, 
etc. I have been told to burn sulphur, but I 
think this woul: ruin the paper and discolour 
the woodwork. I shall be grateful for reply, 
as they are becoming a serious problem.— 
Pattern. 

{402.--HEATING.—I shall be pleased if a 
reader can answer me the following: I wish to 
heat a pattern-shop 70 ft. by 26 ft. by average 
height of 10 (ft. first floor. What system would 
bə best, taking into consideration the first cost 
and maintaining temperature - usual for 
wood-working? About cost and fuel. Stoves 
of the Tortoise type are not parmissible, are 
na Any useful information will oblige.— 

attern. ; 


(403. -MODELS.—Could any ` contributors 
bo so kind as to tell me of any small museum 
for astronomy in England or on the Continent 
where one could see exact models of the great 
historical instruments used at various times, 
such as Tycho Brahe’s, Galileo’s telescope, 
Kepler’s, etc.? Also, models of retrograde 
motion, cycles, epicycles up to 5 or 4 (epi- 
cycles), for a single object like Mars or 
Jupiter. Also solid globes, representing the 
structures of the Sun, the Moon, craters on the 
Moon, Sun spots, etc. ?—R. C. B. 


(404.-ROCK SALT LENS.—What is a 
rock-salt lens, and how is it made? I am a 
hotographer, but have never heard of: this 
ens.—TI. W. Turley. 


(405.}-ORGAN.—Can anyone kindly explain 
in a simple way the following three points in 
connection with organ-building?—(1) What is 
the idea and advantage of desoribing certain 
‘stops ” as “extension ” ? (2) Does wood 
give a better tone than metal for certain 
stops, as I have noticed that in certain organs 
a 32-ft. “ stop” is of metal in one and wood 
in another; also, is any special wood or metal 
considered the best for organ-pipes? (3) Why 
is it that in a 32-ft. stop there are as a rule 
only one or two pipes of such length, and the 
rest are in comparison quite small 
Carlisle. 


(406..—MOTHS.—In what months does -the 
moth lay ats eggs in wool and furs?—A. Z. 


(407.-—COMPOSITION. FOR FILMS.—I 
want a composition which will take a gramo- 
phonio record, and which could be painted on, 
or stuck to, a strip of cinematograph film. 
Could anyone suggest the ingredients of a 
suitable composition ?—Giovane. 


(408.J—ENGRAVING ON BRASS.—I have 
marked out the circles and angles for a sun- 
dial om brass, but do not know what tool to 
use to make them bigger and deeper. Will 
someone kindly tell me ?—Thoth. 

{1409.—SLOT CUTTING.—Can anyone sug- 
gest and describe a tool by means of whic 
slots could be cut in wood by the aid of a 
lathe. Would some modification of the Ameri- 
can twist-drill answer, the instrument being 
entered as a drill, and the slot completed by 
lateral pressure?—C. S. 

{410.--FRETCUTTING ROLLED BRASS. 
—Is there any machine or device for fretcutting 
rolled brass a quarter of an inch thick? I 
have tried several, but all fail to cut more than 
a smooth ‘file, after a short time, owing, 
suppose, to the perpendicular motion of the 
saw, as when used by hand it describes an 
arc; or is it due to the machine-saw curving 
inwards, thus losing the projection of teeth 2— 
Chippo. 

(411..—FASTENING STENCIL COLOURS 
ON PAP&R.—How can I fasten stencil colours 
on paper that will size and varnish? I have 
tried alum and vinegar to fasten the ordinary 
pigments that are ground for paint, but they 
will not stand the size. I have used stiff 
colour ground in oi! and well diluted with 


—x« 
e 


turpentine, but it is apt to make greasy and} 


dirty work.—P. R. 

{412.}—-FRICTION ON PUMPS.—We have a 
6-in. forcepump working at our colliery, which is 
too small to keep the water clear from the 
workings. I intend putting in a 9-in, forcer 
instead, and force the water through the 6-in. 
pipe as now. What will be the extra friction 
to force the 9-in- column through the 6-in. 
pipes for a distance of 600 vards up a slope 
rising 1 in 2, and plunger to work at the rate 
of 60 ft. per minute’?—B. F. 


JUNE 30, 1922. 


ANSWERS TO CORRESPONDENTS, 
—— ee i 
The following are the initials, etc., of letters to 


hand up to 1 p.m. op Tuesday, June 27, and un. 
acknowledged elsewhere :— 


A. A. C. ELIOT MERLIN—J. A. Lloyd—L. J. $.—Sand- 
rat—J. Vincent—F. R. S.—Captain Jones—M. C. P. 


_—Desiderata—Frank Crosby—W. & M.—Lictor— 


A. G.—F. R. G. §.—Charmian. 
ALOYSIUS.—Yes. _ 
R. 0’S.—Thanks, no. — 
T. H. S.—Please send. 
J. S$. R.—We know nothing of them. 


OXONIAN.—Sorry; but we have no room for 
problems, re 


ZEILAND.—Law proceedings 
French to English in 1362. 


HERMAS.—What size glass fish tank? If not more 
than nine gallons 28-in. glass would be strong 
enough. í 


C. BLuUNT.—-Beetles are certainly not blind; but the 
dop-beetle,. or. hedge-chafer, will, in its rapid 
light, bump against one as if it could not see. 


S. M.—Rupture is sometimes curable in so young a 
child. Your medical man will advise as to a suit- 
pole truss. Give rupture “ specialists” a wide 
€2 th. od 


T. PARRY.—We canuot say. The Scotch Covenanters 
wore blue as their badge in opposition to the 
scarlet of Royalty, basing their choice on Num- 
bers xv. 38. 


DALSTON.—Yes; maokerel are often much infested 
with worms. Their origin is from cysts beneath 
the peritoneum. The affected fish have a duh 
sodden look. 


B. T. C.—Kotary motion is all right if you can get 
it without too much complication. But. if 
reciprocating motion is employed to obtain it we 
should stick to the crank. 


M. G. R.—All brass will get rotten if exposed to gas 
fumes, especially to those of the gas we are 
getting now. A thin coat of vaseline, repeated 
occasionally, will protect the brass, or at any 
rate delay the rotting away. 


G. Hope.—Oil gold-size is made by grinding stone 
ochre with linsecd oil. The longer it is kept the 
better it ıs. When using, mix it well with a little 
good fat boiled oi] to a proper consistence— 
reither too stiff nor too fluid. 


PaN.—The ‘‘sea-egg’’ is the sea-urchin with its 
spines detached and rubbed off by the waves. 
The animal is the Echinus of the zoologist, and 
belongs to the class of which the star fishes are 
among the best-known representatives. 


H. R. C.—Tf you mean will you get double the 
advantage from using a larger crauk, yes. But to 
lift the weight you would have to exert a force 
equal to five-eighths of the weight., supposing the 
bar to'rest only just on the standard. 


LEAD VALLEY.—The best results will be got by rip- 
ping off the slating and putting on all new lead. 
But if you do not care to go to the cost of this 
you can cut out the old lead, leaving 2 in. of it 


from the edge of the slating, and turn the same up. 


as flushing to cover the edge of the new lead. 


. J. C. S.—It is probable that the superstitious 
belief in the efficacy of touching a relic of the 
true Cross was the origin of the expression ‘‘ to 
“touch wood"; though some authorities trace it 
from earlier ages, when a pursued fugitive sought 
safety from his enemies by taking refuge in a 
wood and clinging to a tree. 


A C. S.—The first recorded eruption of Mount 
Hecla, Iceland, was in 1004. The most terrible 
eruption of the volcano was in 1784-5, when the 
Mount was continuously in violent discharge from 
September 2, 1845, April, 1846, and the ice 
which had covered the Mount for centuries was 
melted into prodigious floods. 


WAAIER WHEEL.—Yes; the position figured in your 
first diagram would be the better, because you 
would thus add the force of gravity of a falling 
body to the impetus of the water. But the posi- 
tion shown in vour second diagram might be ad- 
visable where you had a strong head of water on, 
and depended on that for your force. 


G. D., ROTHERHAM.—A thin coating of melted wax 
has to be spread“over the metal and allowed to 
harden. The name has then to be written through 
the wax on to the metal with a sharp-pointed 
bradawl or similar instrument, and nitric acid 

oured over the wax and allowed to remain unti? 
it has etched into the metal what you want. 


W. KirBy.—Some, doubtless, are, but many of ovr 
old surnames certainly had not their origin in 
those of similarly qpelt avocations. For in- 
stance, ‘‘ Brewer” is not from the Saxon briwan. 
to brew, but from the French bruyere, heath. 
Racon, is from the High German bagar, to fight; 
and Hogg from the Anglo-Saxon hogan, to study. 
Miller from the Norse, melia, to maul or mill. 


SLIDE Rest.—Either the marks complained of are 
dus to a little play in the rest, which the makers 
would put right at once, or they are caused by 
the dullness of tool, which is probably placed 
too high in relation to the work and angle of 
clearance, thus allowing the tool to rub a \Nittle 
Lelow the cutting edge, and thus destroying its 
sharpness, or the tool is too scft. Finishing tools 
for light work should be left dead hard. or set 
down to a very light straw: but good steel pro- 
perly heated will not fail if left as hardas it 
can be made. f 


were changed from ` 


ow oe 
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USEFUL AND SCIENTIFIO NOTES 


Scotland’s Smallest Coal Mine.—Members 
of the Edinburgh Geological Society visited 
Macbiehill on Saturday, June 17, under the 
leadership of the president, Mr. T. Cuthbert 
Day, who pointed out that. Macbiehill, though 
an out-of-the-way place very sparsely in- 
habited, had its geological treasures, and 
quite of a remarkable kind, but so concehled 
as to require patient search to bring them to 
light. They afforded excellent examples of 
a phenomenon in geological science. called 
metasomatism, which meant the piecemeal 
replacement of a rock or mineral by some 


other mineral of quite a different character, 
while the form of the original rock was main- 
tained. At Macbiehill, in an old disused 
quarry, and also in the banks of the little 
Cairn Burn, basalt or whinstone was found 
with its original character completely 
changed. In the quarry the basalt had been 
replaced, first by an impure opal, and this, 
in its turn, had been largely replaced by the 
mineral calcite. Specimens from the burn 
were obtained which showed, in all stages, 
the replacement of the basalt by a dolomitic 
calcite. Macbiehill had also a special interest 
from the fact that its mineral wealth enabled 
two industries, which were intimately con- 
nected and mutually supporting, to be carried 
on. Near the station, in an open field, was 
seen the smallest coal mine in Scotland. It 
was a family affair, and had been wonked for 
many years. The coal was got about 15 ft. 
below: the surface, but was somewhat elusive 
in its course underground; consequently the 
it opening had been moved again and again. 
t was worked by two men and a boy, and 
when one saw the primitive implements and 
methdds they were obliged to employ, ono 
could not but admire the industry and per- 
severance of this little company of workers 
for so many years. The head of the small 
community, a venerable old man, was now 
past work, but three vears or so ago he might 
have been seen, at the age of 76, taking his 
turn at the winding winch with all the energy 
of a young man. The coal found its market 
and use at a limestone quarry about half a 
mile away in an outcrop of the North Greens 
limestone, also worked by members of the 
same family. The lime was of excellent 
quality and found a ready sale. 


ADVERTISEMENT. RATES. 


For Sale. Wanted. 
Situations. 


For Exchange. 
Addresses, 


The Charge for Advertisements inserted under any of 
the above headings is Is. for the first 16 words, and 6d, for 
each succeeding eight words, which must be prenaid. 


For Exchange. 


Broadhurst, Clarkson and Co., Manufacturing 
Opticians, Exchange or Buy Anything Optical.— 
Note address, 63, Farringdon Road, E.C.1. 


` Clarkson’s, 338. High Holborn. Second-hand 
Optical Mart. Make, Buy, Sell. Exchange First-class 
Optical Instruments. 


Witts, Opticians, 3, Buckingham Palace Road, 
S.W.J], Buy, Sell, and Exchange Optical Instru- 
ments Repairs quickly executed. l 


Exchange for Telescope, §-in. by 4-in. Klimax 
Camera, double extension, fitted Cooke //6.5 lens, 
Koilos shutter 1 sec. to 300th sec., 6 single slides, 
beautiful instrument. new condition, value about 
£12. Cash adjustment if necessary.—FOLLows, 295, 
Warwards Lane, Bournbrook, Birmingham. 


For Sale. 


| Reflecting Telescopes, Mirrors, Silvered by new 
method. More light and durability. —G. Carver, 
Manse, Walpole, Halesworth. 


Microscopical Slides.—Entomological, Diatoma- 
cere, and General Interest, 3s. 6d. dozen, postage 6d 
—Baker, 244. High Holborn, London. 


64-Page Book about Herbs and How to Us 
Them. 2d. Send for one.—TRIMNELL, The Herbalist. 
144, Richmond Road, Cardift. 

Milling Attachments, with Vices for Lathes.— 
THs WHRELBR MANOPACTURING CO., LTD., Trench Croas- 
ing. Wellington, Salop. 

Swift’s Delepine Microscope, spiral Abbe. 
oculars, £14.—CLaRKB and Pacer, 28, Thavies Inn, 
Holborn Circus, E.C.1 


tions, 45s. 


.in solid leather ane accept 42s. 
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Home Radio: How to Make and Use it. 25,000 
copies sold. 4s., post free, on approval.—Below. 


Books Bought. Best prices given.—Foy.es, The 
Booksellers, 121, Charing Cross Road, London. 


Blattis is as simple and safe tq use as It fs sure 
in its effects. No trouble or disagreeableness about 
it. Denese all cockroaches. ‘The Editor recom- 
mends it. 


Tins, 1s, 6å., 28, 8d., or 52, post free, from 
Sole Makers, HOWARTHS, 471, Cnooksmoor, Sheffield. 


Ionised Tablets supply the blood with those 
elements the body needs, increasing vitality, func- 
tional activity, powers of concentration, mental 
clarity, physical fitness, and immunity from disease. 


Adenoids and Polypus cured by natural means; 
operations unnecessary. Tonsils saved intact, thus 
avoiding a lifelong handicap. 


Ionised Tablets, 3s. 6d., 68. 6d., 12s. 6d. Send 
full details of ailment.—[ng LABORATORY, 62, New 
port Street, Bolton. 


_ Yost Typewriter, good make, but wants repair 
Price £3.—Can be seen at ENGLISH MECHANIC Office 
Eftingham House, Arundel Street, Strand, ; 
during office hours. . 


Mineral Specimens, British and Foreign, alr 
kinds and prices. Send stamp for free catalogue.— 
Address below 


Geologioal Specimens, Rocks and Fossils, all 
prices.—Ricnarps’ SHow Rooms, 48, Sydney Street, 
Fulham Road, London. 


Radio Magazines. <All the latest.' “Radio 
World,” 10id.; “ Popular Radio,” 10$d,; ‘* Radio 
Broadcast,’ 1s. 6d.; “Radio News,” 1s. 6d.; 
“Science and Invention,” 1s. 9d.; 
American,” 28. 6d., post free.—INTERNATIONAL NWS 
Co., Ltd., 5, Breams Buildings, London, B.C.4. 


Employment with Firelighter 
Waste materials 
Great Central 


Spare Time 
Machines, 70s.;. also Bundlers, 95s. 
utilised.—Hitu and HERBERT, Ltd., 
Street, Leicester. 


Anglers’ Secrets—Catch fish in abundance. 
Instruction book, posted, 26. 6d.—EXPERT, 59, Moro- 
cambe Street, London, S.E.17. l 


Make Your Own Castings.—Furnace, tongs, ofu- 
cibles, and moulding material; also book of instruc- 
List stamp.--W. NayLor, Metallurgiet, 
75, Simpson’s Road, Bromley, Kent. 


D. J. Smith and Co., Ltd., Compton Works, 
Wickford, Essex, make all kinds of spare parts and 
carry out all classes of motor and engineering work 
repairs. 

Free—Pocket Rubber Stamp of your name and 
address; also pafticulars of moneymaking employ- 
ment. Whole or spare time.—RICHFORD, 8&8 and 9, 
Snow Hill, London. 


Spirit Levels! Spirit Levels!! ground and gra- 
duated. Send for quotations.—ELLIss, 13, Elliscombe 
Road, Chariton, S.E.7. ı , 


Field Glasses—£10 10s. set genuine Goerz Army 
Binoculars, 8-lens magnification, very powerful, ad- 
justable eyepiece focus and bending bar, complete 
Approval willingly. 
—“ R. S.,' 48, Maida Vale, London, W.9. 


Refractors and Reflectors.—4}-in. C-ap. Wray, 
£38; 3}-in. Cooke, £16 10s.: Cox 3-in., £5 108.; 
6}-in. Reflector, £12 10s. Write now for particu- 
lars.— Below. 


, Microscope Bargains.—}-in. Objective, £2; 
Polariscope, 35s.; lf-in. Stand Condenser, 10s.; 
Student’s Microscope, £4; finest quality Abbe Con- 
denser and Iris, £1 8s. 6d.—MACcKETT, Manufactur- 
ing Optician, Tunbridge Wells. 


Valve Legs, 2}d.; Valve Leg Sockets, 2}d. Every- 
thing for wireless in stock. Lists two stamps.— 
ELECTRICAL, SUPPLY Stores, 5, Albert Terrace, King 
Cross, Halifax. 


Wireless.—Singte Valve Panel. 35s.; Single Valve 
Amplifier, 35s.; Variable Condensers, 32s. 6d. De- 
liveries from stock. Lists two stamps.—ELECTRICAL 
SUPPLY Stores, 5, Albert Terrace, King Cross, 
Halifax. 

Collins’ Binocular Microscope, double eyepiece. 


3 objectives; condenser, and iris diaphragm, coarse 
and micrometer adjustment, separate stand con- 


denser, set of stops, complete in teak case, €20;/ 


Dictaphone and Record Scraper for 200-250v. alter- 
nating or continuous current, perfect order, £12 10s. ; 
4-cyl. Eisemann Magneto, as new, £4 58.: 2-cyl. 
Eisemann Magneto, as new, 180°, suitable for 8-H.P. 
engine, 55s.: Swiss Automatic Screwmaking Lathe, 
make any screw up to $/16-in.. £15; Electric Motors, 
2%0y. continuous current, 3-H.P. to 4-H.P., apply for 
prices.—STANLEY J. WATSON MAGNETO CO., LTD., 37. 
Sheen Road, Richmond, Surrey. 
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Tourist and Astronomical Telescopes. Large 
selection in stock. Write now.—BROADHURST, CLARE- - 
SON AND Co., 63, Farringdon Road, London, E.C.1. 


Holiday Glasses! Large selection, 8x, 10x, 
12x, 16x, and 20x. The Finest in London. The 
lowest prices. Write or call. Approval gladly.— 
BROADHURST, CLARKSON AND CO. 


Holiday Glasses!! 5x Army Glasses, various 
Exchanges and Repairs 


to any Glass.—BROADHURST, CLARKSON AND CoO. 


Second-hand Mirrors for Reflectors. 51.-in. 
Calver and Flat, mounted. 70s.; 91-in. Grubb, 
mounted, with Flat and Tube, £6 10s.; 10}-in., 
“ With” Mirror and Flat, €6 158.; complete 64-in. 
Irving, on stand, with eyepieces, finder, and steady 
rod, £10 10s.—Below. 

Large 13-in. Marine Look-out Telescope, 
power 40x, 50s.; Second-hand Super Telescope, 60x. 
£10.—BROADHURST, CLARKSON AND Co. 


ll-in. Star Finder and Bands. 10s.; Astronomi. 
cal Eyepieces, a few to clear, 10s. each.—BROAD 
HURST, CLARKSON AND CO. 


Pocket Folding Microscope, very handy, post 
free, 23.; Watchmaker’s Eyeglass, 1s. 6d.; Aluminium 
Ditto, 2s. 6d.— BROADHURST, CLARKSON AND Co. Note 
address, 63, Farringdon Road, London, E.C.1. 

Lantern Microscope Attachment, 8 powers, 
tank, etc., £4; Centring Nosepiece, 20s.; Bull’s-eye, 
8s. 6d.; 14-in. Objective, 18s. 6d.; 1/12-in. Oil-Imm., 
Watson, £5; }-in. Browning, 35s.—Below. 

Browning's Diffraction Grating Replicas, 58., 
10s., 15s., to 35s.; Pocket Spectroscope, 35s.; Hilger 
Table Spectroscope, £10.—Below. 


Mahogany Object Cabinet, as new, for 500, 
roller shutter, £7 10s.; Watson’s Standard Micro. 
Lamp, as new, 38s.; Browning New Micro. Polar 
Slides, 2s. 6d. each.—BROWNING, 37, Southampton 
Street, Strand, W.C.2. . 


Best Flints, 6d. doz., 3s. gross; Gas Lighter, 6d.; 
Pocket Lighters from $d.; 6 samples, 2s. 6d., post 
free.—TAYLOR, 251, Mill Lane, St. Helens. - 


Treadle Lathe, 5-in. centres, B.G., back-geared, 
compound slide-rest, chuck, tools, etc., £14.—Bkrst- 
WICK, 7, Ball Haye Street, Leek. 


Microscope, 2 objectives, eyepiece, mechanical 
CRE, coarse and fine adjustment, case, etc., £4.— 
elow. 


New Society of Arts Coarse and Fine Adjust- 
MENTS TRIPLE-DIVIDING OBJECTIVE, eyepiece, case, and 
accessories, £4 15s.; ‘‘The Microscope,” by Dr. 
Carpenter, 8s. 6d.; Electric Engraver, 103. 6d.— 
SPoKes, 11, Claremont Road, Rugby. 


Special Microscopical Slide.—Vertical section of 
an entire Embryo Mouse, showing all internal organs 
in situ. Post free, 1s. 3d.—DARLASTON, 31, Freer 
Road, Birchfleld, Birmingham. 


Two Patents for Sale, or Partnership considered. 
Sonne articles.—SELLENS, Innisfallen, Goldsworth Rd., 
oking. 


_The Patternscope.—The full-view-both-eyes, de- 
lightfully pretty, double-ended kaleidoscopic instru- 
ment. See ‘‘E.M.,’’ March 17; “ Nature,” June 3. 
etc.—Post free, 3s., of ‘‘ PATTERNSCOPES,’’ 85, Duckett 
Road, Harringay, London, N.4. 

6}-in. Newtonian Reflector, complete on stand. 
with eyepieces. <A splendid instrument for lunar 
and planetary views, star clusters, etc. Will do up 
and make as new. £18. Deposit £8 secures.—F 
BURNERD, Dryhurgh Works. Putney, S.W.15. 


6,000 Ball-bearing Runner Wheels, 5-in. dia. 
on tread, 7-in. dia. over the flanges, mounted on 
steel spindles §-in. dia., with double ball bearings. 
Price 9s. each wheel, spindle and ball bearings com- 
plete, f.o.r. Widnes.—Apply, R. WHITE and SONS. 
Engineers, Widnes, Lancashire. 

Troughton and Simms 3-in. 
telescope, sling case, £2 10s. 


Box Sextant, 


Struve’s ‘‘ Measures Double Stars” (R.A.S. 
Memoirs), bound, 15s.—Particulars, POWELL, Haven- 
dene, Hermosa Road, Teignmouth, Devon. 


Second-hand Wedge Photometer, made to the 
order of the late Dr. E. J. Spitta, by Mason, of 
Clapham. A complete instrument, with adjustable 
square diaphragm, divided scale to dark glass 
wedges, moved in opposite directions by rack and 
pinion, complete in case. with 3 eyepieces and 
accessories, £10.—W. WATSON and Sons, Ltd., 313, 
High Holborn, London, W.C.1. 


Dollònd 4-in. Bquatorial, 11 astno. evepieces, 
2 terrestrial, 1 pancratic, sun and star diagonals 
in mahogany cases, starfinder, level, dewcaps, 
massive mahogany tripod. declination and hour 
circles divided on brass. stretcher bars and steady- 
ing rods, Hook’s joints, etc., £48. Genuine bar- 
gain. Excellent condition.—Davigs, Oakfield, 
Wood Road, Pontypridd, Glam. 


For Sale, Richards’ Steam-engine Indicator, 
almost new and complete, price £3 10s.—RICE, Lis- 
more, Waterford. 


High-class Astro. Eyepieces, 3 and 4 m.m. and 
3-in. focus, suncap, 10s. each; Star Diagonal, 25s.: 
Microscope, in case, 4-power dividing objective, 
rack focus, 100 slides. animalcule cages, £2 10s.: 
pair 5-in. Lathe Heads, as new. €2 53.—BLoom- 
FIELD, 11, Stanmer Park Road, Brighton. 

A High-class Watch and Clockmaker'’s 
LATHE, fitted with back centre, slide-rest with 
graduated stops, also face-place, fitted with three 
adjustable clamps and steel centres, gunmetal 
throughout: also mahogany chest, with top tray 
and lock-up with the above; guaranteed a genuine 
article. practically as good as new. Photo will be 
forwarded\on application. Price £10.—A. EDMONDS, 
25; Northcote Read. Strood. Kent. 
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Postcard Excelsior Folding Pooket Microscope, on horseshce foot, inclinpble, Koristka Speoial Research Microscope, 


CaMeRA, focussing adjustment, rising front, Dr. 
Farber aplanat f/7.5, speeded shutter and time, 
and 3 slides, 32s. 6d. ` 

Pr. 10x Voigtlander Stereo Prismatic 
BINOCULARS, 50 mm. o.g., eyepiece focussing, 
and bending bar, complete, leather case, £12 15s. 


‘Naval Cadet Telescove, 1-draw, brass tubes, 
1§-in. 0o.g., pancratic eyepiece, magnifications 
15x, 20x, and 25x, 37s. 6d 


Student's Microscope, on horseshoe foot, in- 
clinable, rack and pinion focussing, 2 eyepieces, 
and 2-in dividing objective and case, £3 1ōs. 

Micro. Sundries.—R.M.S. Standatd Eye- 
pieces, 7s. 6d. cadh; Compensating Eyepieces, 
Nos. 4 or 8, 20s. each; Leitz Dark-ground Illu- 
mination for stage, £2 19s. 6d.; Vertical Illu- 
minator, with iris and condensing lens, 63s.; 
Abbe Condenser and iris, 32s. 6d 

}-pl. Polding Pocket Klito, focussing, TiS- 
ing front, achro. lens, T.B. and I shutter, and 
3 slides, 228. 6d. 

Pr. 6x Carl Zeiss Silvamar Prism Bino- 
CULARS, 30 mm. o.g., eyepiece focussing, bending 
bar, and leather case, £8 5s. 


2} x 3} Carbine Roll Film Camera, focus- 
sing adjustment. rising front, reversing view- 
finder, Beck R.R. lens, T.B. and I. shutter, 
combination back for plates or films, 45s. 


}-pl. Folding Pocket- double extension, rack 
focussing, rack rising front, cross front, revers- 
ing finder, extra rapid aplanat //7.7, Vario 
shutter, adjustable speeds and time, complete, 
6 slides, 60s. 


P.C. Roll Film and Plate Folding Pocket 
CAMERA, focussing adjustment, rising and cross 
front. Ross Homocentric f/8 anastigmat, Victo 
speeded shutter and time, hooded focussing 
screen, and 4 slides, £7 5s 


Negretti and Zambra Laird Portable 
Tourist TELESCOPE, in. 0.g., 3-draw oxidised 
- tubes, pamncratic eyepiece, magnifications 30x, 
35x, and 40x, in solid leather sling case, £7 
10s. l 


*Phone, 
CITY 6981. 


rack coarse and side screw fine focussing, dust- 
proof, triple nosepiece, focussing substage by 
large milled headscrew, Abbe condenser and 
iris,, mechanical stage scaled with vernier, ad- 
justed each way by rack and pinion, 3 eye- 
pieces, 2, 3, and 4 objectives, 2-in., 3-in., com- 
plete, in case, £17 18s. 6d. 

Powerful Pair Fiela Glasses, squat model, 
leather-covered “body, sunshades, screw focus- 
sing, complete, leather case, 47s. 6d. 

2-draw Pocket Telescope, 1§-in. 0.g., 
27s. 6d.; 8-draw Pocket Telescope, 1}-in. 0.g., 
5s.; l-draw Look-out Telescope, 258.; Stanley 
Mark III. Sighting Telescope, 21s. i 


SOLE BRITISH AGENTS 


KORI 


STKA 
MICROSCOPES 


NEW LIST NOW READY. 


5 x 4 Thornton Pickard Automan Hand 
OR STAND CAMERA, double extension, focussing 
adjustment, rising front, Beck Symmetrical 
lens f/8 in T.-P. Panoptic shutter, adjustable 
speeds with time valve 3 sec. to 1-100th sec. and 
time, double plateholder, 32s. 6d., a bargain. 

l.pl. Lancaster Instanto, double extension, 
rising front, swing and reversing back, achro. 
lens, 1 double slide and case, 25s 

i-pl. Ilex Magazine Camera, rack focussing, 
Dallmeyer III. //7.5 anastigmat, speeded inst. 
shutter and tinie, magazine changing for 12 
plates, 45s., a bargain. 

Postcard Roll Film Ensign, rack and 
pinion focussing, rising front, Ensign Symm. 
lens f/8, speeded inst. shutter and time, for 
daylight loading roll films, combination back, 
focussing screen, 3 slides, and case, £5. 


93-94, FLEET STREET. 


stand only, on heavy horseshoe foot, inclinable 
to any angle with clamp, rack coarse and aide 
micrometer fine focussing adjustment, dust- 
proof quadruple nosepiece, R.M.S. standard re- 
volving and centring stage, rack and swing-out 
supstage, with rack oblique movement for cen- 
tring iris, Abbe condenser, N.Ap. 1.30, and iris, 
complete, in first-class case, £17 10s., a bargain. 

Pr. 20-mile Range Powerful Field Glasses | 
screw focussing, morocco-covered body, fitted 
with compass and case, 21s. 

4-draw Salex Portable Telescope, morocco - 
leather-covered, brass tubes sunshade, 2-in. 
0.g., complete, sling caps ani strap, £3 156. 


. 


Crouch Microscope, inclinable, on tripod 


foot, rack coarse and micrometer screw fine . 


focussing, centring and revolving stage, dust- 
proof triple nosepiece, 2 eyepieces, objectives ' 


4 and 2, £8 17s. 6d. 


i-pl. No. 3 Folding Pocket Kodak, R.R. 
rene same and inst. shutter, in good order, 
8. -0d. 


Hughes Barograph Self-recording Baro- 
METER, 6-chambes aneroid, best make, fitted 
8-day clock, finest movement, in - cylindrical 
drum, which carries chart showing week’s record, 
ebonised wood and bevelled plate-glass case, 
with drawer for holding charts, used and un- 
used, in fine order, £6 12s. 6a 


}-pl. Stand Camera, double extension, rack 
and pinion focussing, rising front, swing ana 
reversing back, R.R. lens f/8, time and speeded 
inst. roller-blind shutter, complete, double book- 
form slide, 45s 


Pr. 6x Gundlach Prism Binoculars, screw 
and eyepiece focussing, bending bar, complete, 
leather case, a very compact glass, £4 128. 6d. 


3-in. Cuthbert Gregorian Telescope, star- 
finder, two small specula, eyepieee, focussing ad- 
justment. ‘mounted on table claw stand, 
£2 19s. 6d. , 


Beginner’s Microscope, inclinable, rack and 
pinion focussing eyepiece, and 3-in. triple divid- 
ing objective, 22s. 6d. 


E.C.4, 


WIRES: “FILMS, 
FLEET, LONDON.” 


Watson’s “H” Edinburgh Student’s, Mono- 
cular and ‘Binocular Bodies, compound rackwork 
substage, centring screws, 2 pairs capped eyepicces, 
2-in., l-in., and 2-in. Parachromatic Objectives, 
Abbe, case, £42 10s.—Below. 

Simplex Dissecting Microscope, side arms, 
mirror, aplanatic magnifier, £2 16s. 6d.—Below. 

Lists of New and Second-hand Microscopes 
AND ACCESSORIES on request. 

W. Watson and Sons, Ltd., 313, High Holborn, 
London, W.C.1. 

Newtonian Telescopes; Mirrors Refigured. 
Have a Telescope that will show you the marking 
of the Moon and Planets like ice in their full 
glory. We can supply you this want.—IRVING. 


Telescope Eyepieces.—Standard make; all of 
finest make. Low Powers, 12s. 6d.; high powers, 
48s. 6d. Approval.—IRVING. 


Telescopes.—Newtonian, 6}-in., £27 10s.; 5}-in., 
£15 5s.; 4}-in., £12. Stands, Rack, Eyemounts.— 
IRVING, 135, High Street, Teddington, London. 


Roneo Duplicator No. 10, f/cap size, self- 
inking and self-feeding devices. Good as new. £12, 
or hear Offer.—Below. 


Remington Typewriter No. 7 (invisible), 
rebuilt, strong, splendid condition, last for years, 
£6 10s., with base board and cover.—Below. 

Smith Premier No. 4 invisible), two-colour, 
recently overhauled, nice clear type, £5, with cover 
and board.—Below. 


Smith Premier No. 4 (invisible), single colour 
working condition, £4, complete with board and 
cover.— Below. 


To.be Seen at Miss D. BARNES’, 37, Essex Street, 
Strand, W.C.2. 


Microscopical Slides.—Radium, brilliantly scin- 
-tillating, 2s. 9d. Hundreds others; list free.—Below. 


Osmotic Growths. — Permanent transparent 
micro. slides Chemicals that iook just like minute 
living plants and pond life. No polariscope needed. 
Three distinct types, 3s. Absolutely unique.—GRay, 
40, Grange Road, Lewes. 

2s. 6d. Brings You 100 Superior Business 
CaRDS or Billheads, Memos., Postcards.—THE 
BILLERICAY PRINTER, Essex. 


Books for Sale, Prices include postage or car- 
riage. ‘‘ The Development of Birmingham,” by Wil 
liam Haywood, F.R.I.B.A.., first edition, 7s. 6d. ‘‘ The 
‘Presto’ Shift of Hours Worked Calculating Card.” 
1s. ‘*Italian Sea Power,” by Archibald Hurd, 1s. 
‘* Aeroplane Construction,” by Sydney Gamme, 5s. 
“ Inhabited House Duty and the Laws Thereon,” 
by W. E. Snelling, 10s. ‘‘ The Origin of the Forms 
of the Earth and Planets,” in French, by M. Emile 


Belot, 10s. ‘‘ The Law of Checkweighing,” by J. H. 
Cockburn, 5s. “Factory Management Wastes,” by 
James F. Whiteford, 5s. ‘‘ The Housing Problem: 
Its Growth, Legislation, and Procedurę,” by John J. 
Clark, M.A., F.S.S., 15s. “ Aviation,” bv: Benjamin 
M. Carmina, 5s. “ Domestic Architecture in Aus- 
tralia,’ with 47 plates, 10s. ‘* Electrical and Other 
Engineering Contracts,” by W. S. Kennedy, LL.B., 
Barrister-at-Law, 5s. * Metals in Aircraft Construc- 
tion,” by Wilfred Hanby, 3s. ‘‘ Man and His Build- 
ings,” by T. 5. Atlee, A.R.I.B.A., a plea for the 
revival of the Guild spirit of the past, 3s. 6d, ‘‘ Vic- 
toria History of the Counties of England: Parts 1 
and 8, Herts,” 10s. ‘‘ Air Screws in Theory and Ex- 
periment,” by A. Fage, £1. “ British Standard Forms 
of Notched Bar Test Pieces,” 1s. ‘‘ Model Aeroplan- 
ing,’ by V. E. Johnson, 10s. ‘The Science 
of Ventilation and Open-air Treatment,” 295 
pp., 3s. ‘‘Asphalte and Allied Substances,” by 
Herhert Abraham, 10s. ‘‘ Examples of Ancient 
Scottish Architecture,” 18 large plates of Scot- 
tish towers, etc.. with full descriptions, Parts. 1 
to 4, with 72 plates, £1. “ Chromium Ores,” by 
W. G. Rumbold, 28. 6d. ‘‘ The Mechantcal Principles 
of the Aeroplane,” by S. Brodetsky, 119 illustrations, 
Ibs. * Hyper-Acoustics,” by J. M. Dunk, 8s. ‘‘ Stella 
Maitland; or, Love and the Stars,” by Mrs. H 
Periam ‘Hawkins, 6s. “The Age of Power,” 7 J. 
Riley, $s. ‘‘ A History of Freuch Architecture from 
1661 to 1674," by Sir Reginald Blomfield, R.A., 2 
vols., 200 plates £3 3s. ‘ Aluminium and :ts 
Alloys,” by Lieut.-Col. C. Grard, 10s. ‘* The Hygiene 
of Town Planning and Vegetation,” 2s. *“ Heredity 
in the Light of Recent Research,” by the late L. 
Doncaster, D.Sc., F.R.S., 3s. “ Farm Buildings and 
Building Construction in South Africa,” Second Edi- 
tion, by W. 8. H. Cleghorne, 15s. 350 pp. and over 
250 illustrations. ‘‘ Sydney Observatory Catalogue of 
1,068 Stars,” 5s. ‘A First Book of Chemistry,” 
by A. Coulthard; 3s. *“ Jigs, Tools, and Fixtures,” 
by Philip Gates, with 165 IUlustrations, 6s. 
“ Model Steam Locomotives,” by Henry Greenly, 


876 illustrations, 4s. 6d. ‘‘ Dynamo Desi and 
Construction,” by A. H. Avery, 4s. 6d. “How to 
Appeal Against- Your Rates,” by G. F. Emery, 


2s. 6d. “County Court Practice Made Easy,” 5th 
edition, 2s. 6d. “The Renaissance of Roman 
Architecture,” Part II., by Sir Thomas G. Jackson, 
many illustrations, 26s. “ British Engineering 
Standard Specifications for Dimensions and Resist- 
ances of Bare Annealed Copper Wire for Electrical 
Apparatus,” 1s. “The New Heavens,” by Geo. 
Ellery Hole, 5s. “The. Collected Papers of the late 
Professor Wallace Sabine on Acoustics,” with many 
illustrations, 10s. ‘‘The Elements of Astronomy,” 
by D. N. Malik, 10s. ‘‘ The Cinema Handbook,” 507 
pp. and 221 illustrations, 103. Supplement to Fen- 
ton's ‘‘Notes on Qualitative Analysis,” 2s. 6d. 
‘*Coal Tar Colours for the Decorative Industries,” 
by A. Clarke, 4s. 6d. “ Textiles,” by A. F. Barker, 


į M.Sc., new edition, 10s. ‘‘ Model Electric Locomo- 


tives and Railways,” by Henry Greenly, 49., 326 
illustrations. “ A Little Book on Water Supply,” by 
William Garnett, 4s. ‘“‘ The Electric Age,” by A. G. 
Whyte. 5s. ‘‘ Empire Yorestry and All About It,” 
2s.—STRAND NEWSPAPER COo., 1, Arundel Street, 
Strand, W.C.2. 


“ Aeroplanes in Gusts,” by S. L. Walkden, 52, 
* Seasonable Trades and Unemployment,” 68. “A 


‘Living Wage,” by Philip Snowden, M.P., 1s. * Bri- 


tish Standard Spec‘fications for Wall Plugs and 
Sockets,” 2s. 6d. * Handy Insurance Act and Wages 
Calculator,” 1s. “ Petcol as Fuel for Locomotives,” 
8s. “The Principles of Urban Traffic,” by H. W. 
D. Stone, 5s. “New Edition of the Russian Direc- 
tory,” over 500 pages, 4s. ‘‘ Temporary and Semi- 
Permanent Supplies," by Major V P. Smith, 2s. 6d. 
“The Diary of a Free Kindergarten,” 8s. 6d. “ Life 
of Nicholas Stone,” the sculptor, with many fine 
illustrations of his work, 10s. “ Training for Young 
England,” 2s. ‘* Modern Machine Shop Construc- 
tion, Equipment, and Management,” by Oscar BE. 
Perrigo, new edition, 10s. “ Cours d’Aérodynamique 
Pratique,” by A. Courquin and G. Serre, 6s. “ Prac- 
tical Aeroplane Construction,” by E. T Hill, 7s. 6d. 
“ Second Interim Report of the Committee of 
the {Institution of Civil Engineers on the 
Deterioration of Structures in Sea Water,” 2s. 
“ Transactions of the Society of Engineers for 1920,” 
8s. « “* Engineering as a Career,” 9d. ‘‘ Fermat’s 
Last Theorem,” by L. J. Mordell, 4s. ~“ Artificial 
Light and its Influence on Civilisation,” by M. Luc- 
kiesh, 10s. “Overgrowth on Diamonds,” by J. R. 
Sutton, 3s. ‘‘Henslowe’s English-French and 
French-English Motor Dictionary,” $s. 8d. “ Shades 
and Shadows,” by David C. Lange, M.S., 10s. “ The 
Casehardening of Steel,” new edition, by Harry 
Breareley, with 97 illustrations, 10s. ‘* Perspec- 
tive,” by A. S. Percival, 3s. “Old Chelsea Ohurch 
and its Monuments,” with 87 plates, 10s. ‘‘ The 
Cycle Industry,” by W. Grew, 2s. 6d. “Nature 
Lessons with Animals,” 1s. Economics of 
Kvery-day Life,” Part II., by Sir Henry Penson, 
8s. “ Modern Methods of elding,” by J. N. 
Davies, 10s. ‘‘ Fuel and Lubricating Oils for -Diesel 
Engines,” by W. Schenker, 6s. Vols. XIII., XIV., 
XV., and XVI. of the “ Perth (Western Australia) 
Astrographic Catalogue,” 10s. “ The Periods in In- 


ternal Decoration,” by Herbert Jeans, 4s. 
“A Useful Logarithmic Cabinet for Engineers, 
etc.,” 3s. 6d. ‘‘Town Theory and Practice,” 
with illustrations by leading 


pha es ba 
experts, 8s. 6d. “ Wall Paper: Its Origin, Develop- 
ment, and Manufacture,” by G W. Ward, 2s. 6d. 
“East Acton Manor House,” a fully-illustrated his- 
tory of that historic old manor house, now de- 
stroyed, 7s. 6d. ‘The Ancient Buildings of Folke- 
stone,” 2s. 6d. ‘' Potash,” by 8. J. Johnston, new 
edition, 4s. ‘‘ British Association Reprints,” 23. “ The 
Manufacture of Portland Cement.” by Arthur C. 
Davis, 8rd edition, 400 pages, 15s. *“ Basic Slags 
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FUEL CONSUL“ PTION IN MBTAL 
NV. SLTING. st 
iy Wooten J. May. 

Assumin: that: 2 have a metal or alloy 
in good ne mal ‘condition and that we 
have suit :le appliances, the reduction 
to a molte: stu: su table for pouring into 
moulds i: a s.mp!» matter if. properly 
done; bu vot ail metals can be reduced 
by the co:ubis“!-n o? carbon, whether this 
be pure or i >ur. At the same time, 
the ordiar,  onrdry-worked metals are 
all reducible ı v the proper use of carbon, 
as there is -a:cly anything more refrac- 
tory thao mild st ' or wrought iron to 


be dealt with, tut mo some cases blast is 


needed nder ccu ‘bles if the best results 
are to be secured. o 
Necessarily the heat needed for the dif- 
ferent metals—for melting purposes brass 
and other alloys are treated as separate 


‘metals from their bases—used in com- 


mercial work varies. greatly, but 
usually each foundry uses only a 
few things as a general rule, iron 


not often coming to the brass-founder 
or mild steel to the ordinary grey- 
iron founder who depends on the 
cupola furnace for melting. It does not, 
however, follow that the various metals 
and alloys cannot be dealt with in one 
establishment, but it simply means that 
particular men specialise and become 
expert in particular metals and the 
methods of melting and otherwise dealing 
with them in the—to them—cheapest 
known manner, having regard to the 
appliances at their disposal. 

From a more or less uncertain initial 
temperature metals gradually absorb heat 
until they melt, and beyond this they 
continue to absorb heat which, beyond a 
small rise above the point of actual 
fusion, is not necessary, while from a 
utilitarian point of view it may very well 
prove that heating the metal beyond a 
certain crucial temperature causes con- 
siderable loss. Of course, no one would 
attempt to raise the temperature of a soft 
metal like zinc to that of molten steel for 
other than experimental purposes, be- 
cause in the ordinary way there would be 
no metallic zinc left at that temperature, 
but brass and other alloys, and lead, 
aluminium, and other metals are often 
overheated, with a heavy loss in both 
metal and fuel. There are also heavy 
losses in both metal and fuel where the 
metal is kept in a molten state for much 
longer than is needed to bring it to the 
state of fluidity necessary for pouring ; 
and this has to be considered in esti- 
mating for fuel consumption, waste often 
having a lot to do with the amount of fuel 
used. 

As the heating of the walls of the 
furnaces absorbs considerable fuel in the 
earlier stages of melting. in all furnaces 
a considerable allowance has to be made 
for this, and the more metal there is 
brought down in the working period, the 
smaller the average per unit of metal 
becomes. In tests made with a particular 
furnace in which four heats of 400 lb. 
each were brought down in 74 hours, the 
respective heats used 170 1b., 106 Ib., 
92 lb., and 83 Ib. of coke, the average 
being 28.20 lb. of coke per 100 Ib. iron, 
the first heat using 42.5 Ib. and the last 
one 20.75 lb. per 100 lb. metal, and this 
would have been slightly reduced if two 
more heats had been taken, which could 
have been done in under twelve hours. 
The first melt took 22 hours and the 
fourth one 14 hours, which would be the 
average time (about) for melting grey iron 
in crucibles in any well-made crucible 
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furnace, although the fuel consumption 
would be different in all probability. In 
melting one pot of metal only with the 
furnace on which the test was made it 
would always take from 424 lb. to 50 1b. 
of coke and occupy from 23 to 3 hours in 


the process, and the same thing occurs 


with all furnaces. In the case of a cupola 
2 cwt. or 36 cwt. or more of coke is 


needed for the first bed, but on, say, a 


five or six hopr run the successive charges 
of coke will run from about 15 Ib. down 
to 7 lb. of coke per 100 lb. of metal 
charged, and usually this keeps the fur- 
nace in good running order, it being, of 
course, assumed that the coke is a really 
hard and good sample with a low ash 
and sulphur content. As a general thing 
with all furnaces a sound metallurgical 
coke comes cheaper than the hardest gas- 
coke procurable, but a sufficient induced 
or forced draught is always necessary 
where the best brands of metallurgical 
coke are used. . 


The furnaceman in charge of the melt- 
ing has much to do with the fuel con- 
sumption, as he can waste fuel consider- 
ably if he- is not well up to his work. 
and the condition of repair in which the 
furnaces are kept also affects consump- 
tion largely, because an out-of-repair fur- 
nace will likely enough send the bulk of 
the heat up the chimney instead of hold- 
ing it round the crucible. 
have to be calculated for according to 
prevailing conditions, but it is cheaper to 
have the best working conditions than 


‘make up for their absence by burning 


fuel to waste. As a general thing, waste 
accounts for from 25 per cent. to 50 per 
cent. of fuel consumed, and at least half 
of this waste can be avoided, but none 
the less it has to be provided for. A 


| good melter cokes up his crucibles accord- 


ing to the metal being dealt with, if his 
furnaces are all right, and he does not 
use as much coke for aluminium as he 
would for gun-metal or iron, because the 
aluminium is slow in melting, and this 


for the simple reason that he knows how | 


each metal behaves. | 

Furnaces differ in fuel consumption per 
unit of metal melted, and the shape of 
the crucibles causes some difference in 
this way; but for crucible work it may 
usually be assumed that square furnaces 
with a sufficiently strong induced draught 
and to hold either one or four crucibles 
would be most largely used in places 
where mechanical or gas-fired furnaces 
are not installed, the crucibles being 
stood on properly designed refractory 
stands. For calculations of fuel needed 
with these—cupola fuel consumption has 
already been dealt with—it may be taken 
generally that monel metal, mild steel 
and similar subjects will use about equal 
weights of coke and metal, grey iron will 
take from 75 per cent. to 50 per cent. fuel 
to weight of metal, copper about the same 
proportion, and brass will take from 40 
per cent. to 25 per cent. of fuel to the 
weight of metal, these proportions being 
maxima ones for full daily working and 
allowing for all losses; single melts could 
not usually be done on these averages, 
however. | 
__ With mechanical furnaces using forced 
draught, the fuel used would be very 
much less than that stated above, as the 
heat is much more concentrated on the 
crucible ; but in these things much larger 
crucibles are used as a general thing, 
while both the crucibles and furnace 
linings are more refractory than those 
used in ordinary work, as they really 
need to be to resist wear. Each make of 
furnace of this class has its own rate of 


Such losses |. 
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fuel consumption, and no general average 
can be attempted ; but as all makers try 
to keep the fuel as low as possible con- 
sistent with efficient working, it may 
always be taken that the fuel used will 


average from 50 per cent. to 75 per cent. 


less than that used in an ordinary built 
furnace with induced: draught. 

With what are called air-furnaces, 
assuming that they are well designed and 
erected, the fuel consumption depends on 
the quality of the fuel and the skill of 
the man operating the furnace, the hotter 
the fuel the better the results; while as 
this form of furnace is supposed to be a 
cheap one to operate, to secure economy 
in working both fuel and operator must 
be good, owing to there being plenty of 
openings for waste and fuel losses. 

In all cases the pre-heating of the metal 
by the partial utilisation of the waste 
gases of the furnace is a subject worth 
consideration, because it takes less fuel 
to melt metal pre-heated to, say, 500 deg. 
than it does to melt from, say, 60 deg. ; 
but necessarily pre-heating may be secured 
at too great a cost if much structural work 
has to be done to secure the required 
results, melting cheaply being the chief 
objective in ordinary foundry work, the 
question of other reductions not, usually 
occurring. ; 


> ee 
THE BUTTERFLY MAP. 


On page 495 of our issue of July 3, 
1914, we published a small illustration 
from the U.S.A. Journal of Patents of 
the ‘‘ Butterfly Map,” then recently | 
patented by Mr. B. J. S. Cahill, a well- 
known architect, of Oakland, California. 
Mr. Cahill saw it, and, remarking that 
our illustration was rather indistinct, 
sent us a long and fully illustrated de- 
scription of his map, which appeared in 
our issue of August 7, 1914, and which 
attracted considerable attention at the 
time. Par a 

Since then continuous expressions of . 
approval have reached Mr. Cahill from 
many of the leading scientists of all 
nations, including Ernst Haeckel, Alfred 
Russell Wallace, Dr. Cleveland Abbe, 
Prof. ‘Lucien Larkin, J. Milne, F.R.S., 
the late selsmologist ; Rudyard Kipling, 
and many score more. These communi- 
cations have encouraged Mr. Cahill to 


further develop his projection before final 


publication of detailed world maps. The 
basic principles thereof, as now stated, 
are briefly summarised in a batch of inte- 
resting papers which have just reached 
us. 
As not more than one-eighth of the sur- 
face of a sphere can be seen without 
noticeable foreshortening, and as the 
sphere naturally divides itself into four 
parts above and four parts below the 
equator, and as the land masses can be 
fitted into these divisions, the surface of 
the globe is first divided into eight equal 
parts or octants. In order that the land 
may fall within these octants, the divid- 
ing meridian does not begin at 0°, but at 
224° west of Greenwich, which is also the 
average historical Prime Meridian. These 
octants, each eontaining 90 degrees of 
latitude and 90 degrees of longitude, when 
laid flat become equilateral curvilinear 
triangles. They are then assembled East 
and West for the Northern octants and 
North and South for Southern octants, 
and half the sides of each flattened so that 
each octant can be joined: to its proper 
neighbour. , : 

General Scale.—The Butterfly Map is 
always.drawn to,the scale of a standard 
globe, to \which |it invites comparison. 
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Each map shows 120 degrees of arc of the 
globe from which it is derived, so that 
globe and map justify one another. The 
scale established for each map is approxi- 
mately correct in all directions, but more 
correct in the central portions than in 
the Arctic or Tropic corners. 

Mathematical Scale.—All meridians in 
the Temperate Zones are rectified and 
mathematically courect to scale. All 
parallels in the Torrid Zone are mathe- 
matically correct to scale wherever they 
cross continuous meridians. Every thir- 
tieth meridian beginning with 224° W. is 
mathematically correct from Arctic to 
Antarctic Circles. The equator and 
parallels 30° and 54° N. and S. are stan- 
dard or errorless—i.e., mathematically 
correct throughout. 

Correct Form.—Orthomorphism is main- 
tained in all the Temperate Zones and in 
the land-half of the Torrid Zone; i.e., all 
meridians cross parallels at right angles 
throughout the Temperate Zones and all 
continuous meridians cross parallels at 
equal angles throughout the Torrid Zones. 

Equal Area is maintained by compen- 
sation, each octant practically enclosing 
the same area as the eighth of the sphere’s 
surface, with slight compression of longi- 
tude in the Temperate Zones and of lati- 
tude in the Torrid Zone; and correspond- 
ing expansion across the three corners of 
each octant. 

Mechanical Qualities.—(1) A rubber 
globe can be cut on the boundaries of the 
map and then laid out flat under glass or 
allowed to relax back to a sphere again. 
(2) The octants can be cut around and 
folded over each other into a small eighth- 
part atlas or opened out into a large world 
map, all to uniform scale. (3) The free 
sides of each octant can be folded to meet 
the sides of other octants to which they 
belong, thus the Southern Hemisphere can 
be folded together the same as the Northern 
Hemisphere, or the Northern Hemisphere, 
where divided, can be folded together, mak- 
ing East join West. (4) Octants may be 
assembled with four different centres to 
suit different nations using the map by 
merely changing the position of the plates. 
(5) The 120-degree space above the octants 
_can. be filled with repeat sections, and the 
map made to revolve on a central pivot. (6) 
The articulated map can show the political 
world one side, the physical on the reverse. 
(7) It can be folded into a solid; octahe- 
dron, (8) All octants oan be fitted into a 
folding frame and eight loose-leaf sections 
inserted, replaced or substituted with new 
octants as issued by publisher to keep the 
map up to date. The Butterfly Map shows 
the surface of the world iust about as it 
appears on a globe, without noticeable 
exaggeration, distortion or errors of scale 
distance or direction. 

The embossed rubber globe cut open is 
suitable for the Kindergarten and for illus- 
trating the principle of the projection and 
how the butterfly form is arrived at; for 
teaching correct land forms in physical 
and political geography, the Butterfly 
Map is valuable for all grades of schools, 
colleges, academies. and universities ; also 
for general scientific study and research, 


touching all world-wide problems in geo- |, 


logy, geography, and kindred sciences ; 
for statistical exposition of all world-wide 
subjects whatscever ; for radio-telegraphy, 
radio-telephony, and meteorology; for 
commercial use and transportation by 
land, sea, or air; for advertising, index- 
ing, and decoration: for problems of geo- 
graphical synthesis, statesmanship. inter- 
nationalism. Perpetual Peace and Ulti- 


mate World Order. 


GIRDLING THE GLOBE BY SEA AND AIR. 
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by Mr. B. J. $. Cahill, F.R.G.S., is also 


enclosed : — 
In the year 1519, exactly four centuries 


ago, Magellan set sail from Portugal for 
the first cireumnavigation of the globe. Six 


years before that, Vasco Nunez de Balboa 


first glimpsed the Pacific ‘ from a peak in 


Darien.” But it was not until 1577 that 


Sir Francis Drake, on his way round the 


world, sailed up this coast as far as lati- 


tude 42°, that is, to the Oregon border of 


to-day, and then, on account of the cold, 
turned his good ship, the Golden Hind, 
south. This was on the fifth of June, 1579, 


and after sailing for twelve days, still in 
cold weather and “stinking fogs,’’ he at 
last discovered “a conuenient and fit har- 
borough ” in latitude 38° 30’. This would 
indicate Bodega Bay, which the Spaniards 
later identified with the place of Drake’s 
and not what is now called 


landing, 
Drake’s Bay. Here, we are told, he 
beached his vessel and had some curious 


dealings with the natives, who were well 
disposed, and who went through some sacri- 
crowned him 
The record goes on to 
speak of “an infinite companie of deere 


ficial ceremonies, and 


“ hioh,”’ or king. 


and strange kind of conies.’”’ After stay- 
ing here until July 23, Drake sailed away, 
but not before, 
Chaplain Fletcher, “ Our Generall caused 
to be set up a monument, a plate of brasse 
fast nailed to a great and firm post, 


whereon is engraven Her Grace’s name and 


the day and year of our arrival there and 


of the free giving up of the province and 
Kingdome both by the king and people 
into her majestic hands together with their 
highnesses picture and arms in a piece of 
sixpence currant english monie showing 


itself by a hole made of purpose through 
the plate.” 

Drake’s voyage round the world, 1577- 
1580, together with that of Cavendish 


(1586-1588) in the opposite direction, were 
afterwards shown on a specially engraved 
world map compiled by a Dutchman, Jodo- 
cus Hondius, and printed at The Hague 


in 1595. There is only one known copy of 


this map in the world, and that is in the 


British Museum. 

One could say a good deal about this 
fascinating old document. The first thing 
that attracts attention is the amount of 
ingenious and beautifully executed design 
forming the framework of the map. Into 
these scrolls, cartouches and strap work, 
so distinctive of the Elizabethan period, 
are woven the pictured incidents of the long 
voyage. The lower central one shows the 
Golden Hind, a ship of 300 tons only, in 
which Drake made his voyage. No mere 
map draftsman drew these details, but a 
trained artist of unusual skill. But of 
vastly more interest to Californians is the 
insert map in the-upper left corner—‘“‘ the 
port of New England,” the actual outlines 
of Drake’s or Bodega Bay in the vicinity 
of Point Reves. 

It is a long cry from that far-away 
lonely visit to a spot almost in sight of 
San Francisco’s International Exposition 
of 1915, which celebrated the piercing of 
this very “peak of Darien,” on which Bal- 
boa stood four hundred years before. 

Empires move west and history repeats 
itself, though always with startling varia- 
tions. Due west on the parallel of Lisbon 
twice four thousand miles and after four 
hundred years, in San Francisco, facing 
the Pacific instead of the Atlantic. another 
world-encireling tour is projected, not by 
sea, for that has become a commonplace. 
but by air—in and above the very clouds! 

And just as a world map with an archi- 
tectural framework was made to illustrate 
Drake’s circumnavigation of the globe, so 


The following on “ California’s Interest f again, here in San Francisco. was. made 
in a Curious Cartographicrl Coincidence,” "another world map (if not with architec- 


in the quaint words of 


‘ ` 
x 
c 
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tural embellishments, at gny rate designed 
by an architect) to illusttate the “ circum- 
aviation ” of the globe. > 

The Hondius map, at ‘rst sight, appears 
to be the familiar doXñe d sc projection 
of the world, but on cliser isspection the 
equator and central meridiar of each disc 


sare seen to be emphasised by ueavy double- 


graduated lines so that-the wap is divided 
not into two, but into eight equal parts, 
each containing 90 degrees of latitude and 
90 degrees of longitude. As each of the 
three boundaries is exactly.tae same length 
on the globe, the triangies, of course, 
should be equilateral, and not right- 
angled; but none the less each part con- 
tains exactly the same divisions of the 
world as are shown in the butterfly map, 
and this because out of a possible 360 meri- 
dians to choose from, the first map-maker 
has selected for his prime or dividing meri- 
dian practically the identical meridian 
chosen by the author of the second. 

This meridian in the middle of the 
right-hand disc comes midway between the 
east coast of Brazil and the west coast of 
Ireland, which would be about 24° 10’ west 
of Greenwich ; but, to allow for the error 
of that day in measuring a degree, we must 
check this, and we take Gibraltar, a well- 
known point to early navigators. This 
shows the prime meridian about 15° west 
of this point, or 20° 15’ west of Greenwich. 
Add 24° 10’ to 20° 15’ and divide by 2 to 
get an average, and the result is: Prime 
meridian of the Hondius map 22° 12’— or 
the same as the prime dividing meridian 
of the new map 22° 30’ within the fraction 
of one degree! | | 

Now, most double dise maps show the 
old' world to the right and the new world 
to the left, the prime meridian being in 
the centre. l > 

Quite unusual is the Hondius map in 
placing half the old and new world in each 
disc. But this is exactly the arrangement 
of the new map. Thus both maps made to 
show the girdling of the globe divide the 
world into practically the same eight divi- 


sions of the earth and both place America | 


in the centre. ‘ 
GE a 


MEASURING THE HEAT FROM 
THE STABS. 


A portable vacuum thermopile of glass— 


a form of thermo-electric battery used as 


a thermometer in measuring the radiation 
of stars—has been perfected by W. W. 
Coblentz of the National Bureau of 
Standards. The empty space is main- 
tained by use of calctum—a substance pre- 
sent in limestone and chalk—which has 
the faculty of mixing harmoniously with 


gases when it is heated. This device ! 
enables those engaged in determining the « 
‘radiation of stars and sun to maintain a — 


vacuum without being compelled to have 
the radiometer or measuring instrument 
attached to a pump. 

The thermopile or radiometer is built of 
bismuth wire, 0.08 millimetre in diameter. 
and silver wire. 1.031 millimetre in dia- 


meter. When constructed of wire 0.1 milli- | 


metre in diameter the device would be less 
fragile and therefore better adapted to 


general use, The receivers of the instrument 


being described are made of tin. size 1.7 
by 1.1 by 0.018 millimetres. The entire 
length of the receiver of the finished ther- 
mopile of a dozen elements is 12.5 milli- 
metres; it has a resistance of 6.7 ohms. 
The hismuth wire, when cut to a prescribed 
length of 4 millimetres, is pressed flat 
between glass plates as a means of height- 
ening heat conduction where it is in con- 
tact with the receivers. This facilitates 


the attainment>of thermal or ‘heat equili- - 


brium. 
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: The sensitivity of this instrument for 
measuring the heat of the stars is so keen, 
when exposed to radiation, that a gal- 
vanometer swing of two seconds is not 
retarded. Ooncretely expressed, when 
employing a galvanometer possessing a 
single swing of two seconds the sensitive- 
ness of the thermopile is so quickly respon- 
sive that observations are not made with 
ease. To illustrate, 90 per cent. or 18 
centimetres of a total deflection of 20 
centimetres is obtained in one second. 
The instrument in its new vacuum mount- 
ing, as shown in an- accompanying illus- 
tration, is 20 centimetres in height. The 
mounting takes the form of a cup made 
of a single piece of glass, which is covered 


` with a thick glass window. The quartz 


tube, a standard-size test container, holds 
the calcium and is cemented to the glass 
tube. The electrodes are of platinum 
wire 0.3 to 0.4 millimetre thick. Either 
an induction coil or a 200 to 10,000 volt 
transformer may be employed for testing 
the empty space. 

The glass window enveloping the rear 
of the container is 7 millimetres thick. 
Considerable thickness in this particular 
is essential as a safeguard against warp- 
ing by atmospheric pressure and resultant 
leakage through the ground joint. The 
latter is closed by use of beeswax and 
tallow. The lead wires to the thermopile 
are of copper, sealed to the glass with a 
platinum wire. The glass receptacle is 
mounted in a brass box capable of sliding 
in vertical directions. The calcium used 
in the vacuum is cut into tiny pieces with 
a chisel and then inserted in the quartz 
tube, which is forthwith affixed to the 
thermopile container. The device is made 
void with an oil lamp. While the pump- 
ing is under way, the calcium is heated 
with a Bunsen burner as a means of caus- 
ing this constituent of limestone and chalk 
to become identified with the water 
vapour, the air left in the container, and 
the acetylene gas which is generated from 
the water vapour and the calcium carbide, 
formed in preceding use. Pumping is 
continued for some time to clear the walls 
of the container of water vapour. The 
stopcock is then closed, and the vacuum 
is reasonably permanent.—“ Scientific 
American-”’ i 
o 0 0 


USES FOR SHARKS. 


The commercial exploitation of. sharks} 
sounds more like poetic justice than prac-' 
None the less, says the 
it is urged by an authority no. 


tical business. 
66 Times,” 
less serious than Dr. A. Gruvel, professor 
at the Paris Museum of Natural History. 
He relates that ten species, reaching a 
length of from 6 to 15 ft., abound in 
numbers and in destructiveness from Indo- 
China to Madagascar without substantiat- 
ing the argument from design by proving 
useful to man. For this he does not 
blame the sharks, bút catalogues their un- 
appreciated merits. Their flesh, rich in 
proteia and phesphoric acid, is nutritious 
and toothseme in youth; taken from 
adults, salted and dried, it would com- 


mand a ready aale among the natives of| 


the tropics; the fins, are an article of 
luxury with the Chinese. The livers yield 
60 per cent. of an oil which rivals cod- 
liver oil in medicinal value, and is highly 
suitable for the dressing of fine skins. 
The powdered bones and the harder por- 
tions of the body increase the richness of 
fertilisers; the intestines yield fish-glue 
and strings for musical instruments. 
But the Professor is almost lyrical as to 
the possibilities of the skin, hitherto em- 
ployed only on a small scale as shagreen. 
During the war leather became scarce and 


dear, and it still maintains a high price. | Part of the income from the ten thousand 


Many substitutes have been sought, but, 
at the instigation of the United States 
Bureau of }isheries, a successful method 
of tanning the skin of sharks has been dis- 
covered. The relatively smooth under-sur- 
face of the body from the larger fishes 
provides the most suitable raw material, 
and can be turned into a leather for up- 
holstery and for jewellers’ cases. It has 
great tensile strength, and can be used for 
making harness. In the Chicago yards 
use is tound for every part of a pig except 
its grunt; this utilitarian’ record, accord- 
ing to the French Professor, can be beaten 
by the shark, which has no residual cry. 
But there remains the problem of catching 
these swift, solitary, and ferocious 
creatures in quantities sufficient to serve 
as the basis of profitable industry. 


—_—_——?- 2 6 0 


SCIENTIFIC SOCIETIES. 


ee ed 


BRITISH ASTRONOMICAL 
ASSOOIATION. 


At the meeting of the British Astrono- 
mical Association in Sion College on the 
28th ult., Mr. Comrie gave an account of 
a search through old records for observa 
tions of occultations of stars by planets 
and satellites. The first observation re- 
corded is of a seventh-magnitude star, 
which J. D. Cassini, director of the Paris 
Observatory, saw united with Titan, the 
great satellite of Saturn. The star can be 


identified, but it is probable that with the 


best instruments then available, the date 
being June 19, 1691, Cassini could not be 
sure that the star was actually occulted 
by the satellite, and, in fact, 1t seems un- 
likely from his description that it did more 
than very closely approach the star. Still, 
this is not only the first known instance of 
such an observation, but the only one, for 
no occultation of a star by Titan has been 
observed since that date. 

An observation by Flaugergues in 1821, 
of an alleged occultation of a star by 
Jupiter’s third satellite, cannot be proved, 
inasmuch as no star appears in the place 
required. There is another observation by 


| Kirch in 1707 or 1708 of a star appearing 


between the ball of Saturn and its ring, 


{but the uncertainty of the date makes 
| identification difficult. 


—— M 0 O 


SCIENTIFIC NEWS. 


The arrangements for the forthcoming 
meeting of the British Association, which 
will begin at Hull on Septemter 6, are 
now well advanced. It is expected that 
from 1,500 to 2,000 men and women in- 
terested in science will attend. Sir Charles 
Sherrington will be the President for the 

ear. He is also the President of the 
Royal Society. An alteration in the pro- 
gramme has been rendered necessary by 
the death of Dr. W. H. R. Rivers, who 
was to have been President of the Section 
on Psychology. In his room will be Dr. 
C. S. Myers, F.R.S. There will be lec- 
tures for fhe citizens and for children, and 
a series of discussions dealing with the 
North Sea in its various aspects. Fishing 
experts from Denmark and other countries 
will, it is expected, be present. There will 
also, it is anticipated, be a discussion on 
“Training in Citizenship,” and Lord 
Bledisloe is to speak on * The Proper Posi- 
tion of the Landowner in Relation to the 
Agricultural Industry.’’ The Association 
is making a great effort this year to se- 
cure an increased attendance of the 
younger scientific students at the meeting, 


pounds’ worth of War Stock lately pre- 
sented to the Association is to be used for 
this purpose, and a certain number of 
British ‘Association exhibitions have been 
offered to the Universities and University 
Colleges, the Senates being asked to nomi- 
nate students not higher than the B.Sc. 
degree. The exhibition will give the student 
his travelling expenses and his member- 
ship. While the meeting is in progress 
there will be a daily exhibition by the Air 
Ministry of synoptic weather charts and 
forecasts. 


The varied character of the work of the 
National Physical Laboratory during 
1921 is revealed in the annual report of 
that Government Department issued as a 
Blue Book. The report includes ‘refer- 
ences to work done for the Research 
Boards of the Department appointed to 
co-oidinate research of general interest to 
the fighting services. Other work specific- 
ally referred to includes the maintenance 
of accurate standards of measurement ; 
the improvement of standards of quality 
and performance, particularly in connec- 
tion with metallurgy ; the examination of | 
heat and insulating materials, electrical 
insulators, X-Ray protective materials, 
and the production and examination of 
optical glass ; and the preservation of the 
radium standard for this country. The 
programme of work undertaken for Re- 
search Associations showed continued de- 
velopment, and a large number of special 
investigations had been carried out. 
Closely related to the test work were 
the special investigations carried out, 
against payment, for individuals and 
firms. Provided there be no falling off 
in the work performed for the War De- 
partments, two-thirds of the income of 
the Laboratory will in future be received 
in return for direct services rendered. 
Among the special investigations carried 
out during the year was a series of expe- 
riments on the ventilation of the House 
of Commons by.means of a scale model. 
Much progress was made with the impot- 
tant research on the lateral stability of 
aeroplanes, and with the investigation 
into the problem of control at low speeds 
near the ground. Very valuable informa- 
tion had been obtained from the full- 
scale experiments on airships in flight, 
and further work had been done on the 
problem of mooring. Experiments con- 
nected with the design of aeroplane car- 
rier ships had been continued for the 
Admiralty. The diminution in the ordi- 
nary mercantile ship work had been par- 
tially compensated by work of a different 
and more varied character, which has 
been carried out for firms. This included 
experiments on the steering of ships, and 
the determination of the forces and 
stresses involved, measurements of the 
resistance of ships in waves, and: experi- 
ments for the improvement of screw 
design. 


A pamphlet has just been issued by 
Miss Jessica M. Young, instructress of 
mathematics and astronomy in the Uni- 
versity of California, ‘‘On the cause of 
the non-appearance of certain periodic 
comets at their predicted returns.’ The 
author discusses the orbits of Barnard’s 
comet of 1884, and of Denning’s comet 


of 1881, having periods of 5.4 years and 


8.8 years respectively. The objects 
alluded to have not been re-detected in 
recent years, and Miss Young ascribes 
the reason to the fact that the sweeping 
Ephemerides did not extend over suffi- 
cient space, and that the comets were 
outside the zone swept. A number of in- 
teresting details care collected with re- 
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gard to the two comets mentioned, and 
these will be likely to help future inves- 
tigations of the same objects. 


The Commissioners of 1851 announce 
the following appointments to ‘Senior 
Studentships for 192Z2:—Johannes_ S. 
Buck, B.Sc. (Liverpool), Research Stu- 
dent in Chemistry, of the University of 
Liverpool; Geoffrey T. R. Hill, B.Sc., 
(London), Research Student in Aeronau- 
tics, of University College, London, late 
experimental engineer and pilot to Hand- 
ley Page, Limited; Albert E. Ingham, 
B.A. (Cambridge), Research Student in 
Mathematics, of the University of Cam- 
bridge; J. E. Jones, M.Sc. (Victoria), 
Lecturer in Mathematics, of the Univer- 
sity of Manchester; Cecil Edgar Tilley, 


B.Sc. (Adelaide and Sydney), Research 


Student in Geology, of the University of 
Cambridge. The scheme of Senior Stu- 


dentships is intended to give a few 
selected students, of exceptional promise 
and proved capacity for original work, 
the opportunity of devoting their whole 
time, for a period of not less than two 
years, to the prosecution of scientific re- 
search. The Studentships are of the value 
of £400 per annum (with additional 
The awards are made by 
selection from among candidates under 
thirty years of age who ane recommended 
to the Commissioners through the execu- 
tive authorities of institutions invited to 


allowances). 


make recommendations. 


_ Last Monday Shrewsbury welcomed the 
Photographic Convention for the visit 
- which will last throughout the week. It 
is the second time that the Shropshire 
county town has been the headquarters 
The Con- 
vention met there in 1895, under the pre- 
sidency of the late Mr. Alexander Had- 


of the photognaphic gathering. 


don. This year the evening proceedings, 


in addition to the presidential address by 
Mr. Bellamy Clifton, include lectures by 
Mr. Alired Watkins, Mr. C. H. Botham- 
ley, and Mr. H. E. Forrest, the latter a 
lantern lecture on the old houses of 
Shrewsbury. Excursions will be made to 
Ludlow, Buildwas, Much Wenlock, Tron- 
bridge, Bridgenorth and Stokesay Castle. | 


In the Gareloch on June 27 a trial took 
place of a novel form of ship propulsion, 
experimented with by Messrs. William 
Denny and Brothers, Ltd., Dumbarton. 
The new vessel is fitted at the stern, one 
on each side of the rudder, with two large 
vane wheels, provided with propelling 
vanes over the immersible circumferential 
portion. In the experimental vessel these 


wheels have been coupled by means of a. 


belt to the twin shafts of an oil engine. 
The craft steamed up the loch, making 
nine knots, but with the provisional 
coupling to the engine speed was not in 
the question. It was the manceuvring 
capacity which impressed. The vessel 
could turn on her heel, go astern as easily 
as she went ahead, steer the sinuous 
course of a river with perfect ease, and 
stop or swing in her own length, using 
one or the other wheel at will. 


At a meeting of the Peterborough 
Higher Education Committee at the 
Clerk’s Office, Cross Street, last week, 
Mr. James Mitchell was appointed head- 
master of the Peterborough County Tech- 
nical School in succession to Mr. J. O. 
Sibree, B.Sc., A.M.I.C.E., A.Inst.P., who 
has been selected as principal of the 
Technical Institution, Wimbledon. Mr. 
Mitchell is a B.Sec.Eng. (Lond.), 
A.M.I.C.E. and A.M.I.M.E., and at the 
present time is a lecturer in engineering 
at the University of Leeds. He is thirty- 
Sıx years of age, married, and a native 


of Glasgow. Not only is he a teacher, 
but he is an engineer, having served his 
apprenticeship with Messrs. Lamont and 
Company, of Paisley, near Glasgow. 
Later he was a draughtsman with Alley 
Maclellan, Ltd., of Glasgow, specialists 
in high-speed engines, air compressions, 
and general machinery. Since then he has 
been teaching at various places in the 
country, including Battersea Polytechnic 
and the Beaufoy Institute of the London 
County Council. During the war Mr. 
Mitchell served in the Royal Engineers, 
and is now a lieutenant of R.E. Reserve 
of Officers. Up to two years ago, when 
he went to the University, Leeds, he was 
head of the Engineering Department at 
Darlington Technical College. He will 
take up his duties at Peterborough in 
September. 


When’ the House of Commons was dis- 


cussing the Summer Time Bill a few days 


ago, a great deal was heard from represen- 
tatives of country districts as to the in- 
convenience to farmers, who “ had to wait 
an hour before they could harrow their 
wheat.” Many of the arguments bore 
evidence of the fact that the agricultural 
community had no liking for tampering 
with the clock, nor, in fact, for any inter- 
ference with the recognised methods of 
reckoning time. Long before, 
“ Morning Post” reminds us, it was, pos- 
sible for any “ fool in the forest ’’ to draw 
a ‘‘ dial from his poke,” our forefathers 
watched the sun by day and the stars by 


night, and by the revolutions they could 


tell you to a few minutes what “time o’ 
day” it was. “I pray you, what is't 
o'clock?” asked Rosalind, when she ac- 
costed Orlando in the Forest of Arden. 
“ You should ask me what time o’ day,” he 
answered ; “there is no clock in the forest.” 


Not clocks, indeed, with hands, dials, faces; 


and works, but clocks made by Nature be- 
fore a clockmaker sat at his bench. Floral 
clocks these are, which by the unfolding 
of their petals tell hour by hour the course 
of the sun. At sunrise the rose-tipped 
daisy, maybe; at eve the familiar tobacco- 
plant; and at every hour between some 
lovely bloom to tell the time o’ day. 


The first Associate Fellowship examina- 
tion of the Royal Aeronautical Society, in 
accordance with the new regulations, will 
be held on Monday, September 25 (Part 
I.), and Tuesday, September 26 (Part 
II.), in. the Library at 7, Albemarle 
Street, London, W.1. Entries should 
reach the secretary at that address not 
later than Monday, August 28. 


Messrs. Fisher Unwin are publishing 
Camille Flammarion’s second volume of 
“ Death and’ its Mystery’’ on July 5—a 
work summing up the mature convictions 
of the veteran scientist, who believes that 
‘“ man is not merely an animal organism 
endowed with material sense, but also a 
psychic being endowed with qualities 


altogether different from those of the 


animal organism.”’ - 


= “Discovery ?” for July (London: ohn 
Murray, 1s.) is well up to its high average. 


The principal articles are on ‘The Pro- 


gress of Aerial Photography,” by Major 
W. T. Blake; “The Biology of Coral 
Reefs,” by F. A. Potts ; “The Flight from 
Reality,” by F. A. Hampton ; “ New Light 
on the Piltdown Skull,” by E. N. Fal- 
laize ; “ The Fate of a Great Lyric Poet,” 
by Edward Liveing ; and “ New-Year De- 
corations in China,” by the Rev. C. W. 
Ajlan. The Editorial Notes and Reviews 
are, as usual, of current interest. 


‘Telephone Troubles and How to Find 
Them,” by Hyde (S. Rentell and Co., 
Ltd., 36, Maiden Lane, W.C.2), isthe 


as the 


nineteenth edition of a small book which 
has proved its value to the telephone en- 
gineers and linesmen for whom it was 
written. Very few alterations have been. 
required, and in view of the continued 
growth of telephony throughout the world, 
and the forthcoming big programme of the 
British Post Office, the new edition will 
doubtless find many more readers. 


“ Wireless for the Home,” by Norman 
P. Hinton, B.Sc. (London: Sir Isaac Pit- 
‘man and Son, Ltd., 2s.) is a useful guids 
for the amateur contemplating a wireless 
apparatus installation, by an expert of the 
Post Office Engineering Department. 


Readers will do well to exercise caution 
before remitting money to unknown per- - 
sons offering to supply wireless sets. At 
‘Marylebone Police Court last Friday, 
William Parsons, twenty-six, dental 
mechanic, of Monmouth Road, Bays- 
water, was charged with being in the sup- 
posed unlawful possession of a number of 
postal orders, a cheque, and a money > 
order, and obtaining two guineas by fraud 
from Leonard William Sims. It was. 
stated that the defendant had advertised 
for sale ‘‘ ten-guinea wireless sets for two 
guineas ” in the name of Barkers, Limited, - 
Queen’s Road, Bayswater, which was an 
accommodation address. Police inquiries 
showed that he was not apparently in a 
position to supply the sets. The prisoner 
having pleaded “Guilty,” Detective-ser- 
geant Heath said there were seven other 
cases. The magistrate passed sentence of 
six months’ imprisonment in the second 
division. 

_—__——_)>—~ 8 @—~<-—___. 


LETTERS TO THE EDITOR 


a 
STAR DISTANCES — THE STAR 
“ PLASKETT ” — INTERFEROMETER 
MEASURES OF DOUBLE STARS— 
DECLINATION AND LATITUDE— 
MOON’S TRUE POSITION ON THE 
HORIZON—THE “LONGEST DAY— 
COMET SKJELLERUP. 


(281.1—Star Distances (365, p. 270).—As 
Mr. Robinson says in his last sentence, it is 
some years since Captain Noble’s time, and 
during that interval a good deal has hap- 
pened in the way of stellar research. o 
doubt thé error of observation in determin- 
ing trigonometric parallax has diminished, 
which would of itself increase the number of 
stars whose parallax is greater than the 
probable error, and, secondly, methods have 
been évolved—it must be said, however, that, 
in the main, they all depend finally on 
trigonometric parallax—for estimating dis- 
tances and dimensions in the Universe. To 
quote some sentences from Dr. Shapley, 
“the determination of the distances of 
globular clusters involves a general treatment 


of extensive data bearing on the magnitudes 


periods, light curves, proper motions, and 
radial velocitiés of Cepheid variables in the 
Galaxy and other systems, and on the 
angular -diameters of clusters and the 
number, magnitudes, and colours of their 
individual stars.” To expand this and give 
in detail the different methods that Mr. 
Robinson asks for would take more space than 
is available ; but here are some hints, remem- 
bering that knowledge of absolute magni- 
tude is practically the same as knowledge of 
parallax :— 

(1) The absolute magnit:le of a Cepheid 
variable is known from its period. There 
are cepheids in globular clusters. 

(2) From analogy with near clusters, the 
absolute magnitude of the brightest stars 
in all clusters is known. 

(3) The absolute magnitude of a star is in- 
ferred from its spectral type and colour- 
index. 

(4) The actuai size of a cluster is assumed 
by analogy, and hence its measured 
angular diameter gives its distance. 

It is impossible to make any decision between 
the tonclusionslof Dr. Shapley and Dr. Curtis, 


ithe latter bf whom believes the size of the 
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Galaxy to be a tenth of that assigned by 
Shapley. Both have stated their cases with 
great elaboration, and weak points in either 
are not obvious. 
The Star ‘‘ Plaskett’’ (373, p. 270).—The 
object that “E. A. S.” has been reading 
about is evidently one that formed the subject 
of a paper read at the meeting of the Royal 
Astronomical Society on June 9 last, and 
noting the date it is scarcely to be expected 
that he should have found anything about 
it in this journal at the time when he iooked 
for it. I believe the facts are as follows, and 
when set down they are not so sensational 
as might be supposed from reading the para- 
.graph. The star is apparently an ordinary 
sixth-magnitude star, its zone and number in 
the Bonn Durchmusterung ‘being +6° 1309. 
Its spectral type 
vised Photometry is A5, and it was one of a 
- number of early type stars chosen for spectro- 
opic examination at the Observatory in 
The star proved to be a 
spectroscopic binary and details of the size 
and of the orbit of such stars may be deduced 
from the spectroscopic observation. In the 
case of this star they are much as “ E. A. S.” 
describes. There are two very bright and 
massive bodies, one 86 times, the other 72 
tines the mass of the Sun. These are re- 
volving round one another in an orbit, not 
differing greatly from a circle, 90 million kilo- 
metres in diameter, in a period of about 144 
days. The absolute magnitude of one star is 
—5.65, of the other —5.4, but because the 
system is 10,000 iight vears from us, it appears 
only as a sixth-magnitude star. Its place is 
R.A. 6h. 33m., Dec. 6° 13’ N., and it will 
certainly be visible in a 3-in. refractor; but 
it will probably only look like any other 
star of that magnitude. The interest ap- 
parent!y lies in the circumstance that the 
orbits.and masses of other binaries, spectro- 
scopic and visual, have been similarly deter- 
mined, and these masses have been much less 
than those now under consideration. In the 


` mean the combined mass of a visual bin 


is abaut twice that of the Sun, and it wil 
therefore be realised that Dr. Plaskett’s dis- 
covery is by comparison a very massive star. 

Interferometer Measures of Double Stars. 
—At the end of the query 3547, p. 258 
“S. H. P.” asked for some information on 
this subject, which can be given by quoting 
a statement made by Dr. Aitken at the 
B.A.A. meeting on May 31. He said that the 
interferometer had been applied to a double 
star near « Urse Majoris that had 
become too close to observe visually. It was 
found that in a month the distance between 
the components had diminished from .086'to 
.083 in seconds of arc, which seems to have 
been mentioned by Dr. Aitken as an instance 
of the extreme accuracy possible with this 
instrument 

Astronomical (368, p. 270).—This query 
seems to me to have been rather misunder- 
stood, judging from replies in last week’s 
number. I read the word “Equator” to 
mean celestial, and not terrestrial. The 
question can be answered by aid of a star 
map on which e peal and Ecliptic are 
marked. If we follow the parallel of 
Declination 15° S. round the map it will be 
seen to the North of the Ecliptic between 
R.A. 145 h. and 214 h., but it is never more 
than 84° North, which happens at R.A. 18 h. 
(see Mr. Ellison’s reply, p. 280). Declina- 
tion 15° S. is in latitude 30° South in R.A. 
about 4 h. 

Moon’s True Position on the Horizon.—This 
query (246) also appears to be giving trouble 
because of somé want of definiteness in the 
use of the words employed ; but I would ask 
Mr. Ellison to reconsider the statement in 
his paragraph on page 279 to the effect that 
when the Moon is on the real horizon she is 
about, two degrees below the sensible horizon. 

s Let us leave refraction entirely out of the 
question, as he appears to io, and adopt the 
usual definition, that the sensible horizon is 
the plane tangent to the Earth’s surface at 
the observer, and that the real or rational 
horizon is the plane parallel to this through 
the Earth’s centre. If we compute the 
Moon’s hour-angle when its zenith distance 


is 90°, taking its Declination from the N.A. | ccurse of the Gulf Stream! 
for that moment, the result will be the hour-! to be that because this summer gave 


angle when the Moon is on the rational 
horizon, or when its true altitude is 0. But 


iven in the Harvard Re-: 


| 


it will have been (assuming it setting) on the 
sensible horizon earlier, or when on the 
rational horizon (if this is possible), the Moon 
will be about one degree below the sensible 
horizon. But this is the effect of parallax, 
and no f er correction or allowance for 
this cause is necessary. In the Nautical 
Tables quoted by “J. G. R.” (p. 256) true 
altitude evidently implies altitude computed 
with tabular Declination, no corrections being 
applied, and the statement thas when the 
Moon’s true altitude is 0, its apparent alti- 
tude is about 20’ below the horizon is con- 
sistent. with the above remarks, the 
sensible horizon being intended, and stress 
being laid on the word “aboùt.” . I wrote a 
short paragraph on this query in the number 
for May 26 (p. 218), which I see no reason 
to alter; but the quotation from Capt. Lecky’s 
book (see pp. 210, 256) that gave rise to this 
correspondence would not have been so fal- 
lacious or so contradictory of the statement 
in Inman if the words ‘‘its computed posi- 
tion is 23’ above’’ had been written instead 
of “it is réally 23’ above.” The position 
computed as described is above the observed, 
and naturally the word above, or below, the 
horizon must be used according as we con- 
sider the apparent or computed position to 
have altitude 0. 

The Longest Day (399, p. 282).—June 21 
has a general reputation of being tho longest 
day of the year because it is a sort of mean 
of three days all of which have that distinc- 
tion at some time. There is very little differ- 
ence in the length of days about this date, 
but the day on which the Summer Solstice 
falls is a second or two longer than its neigh- 
bours. This year the Solstice happened at 
5 o'clock in the morning of the 22nd, so that 
June 22 was the longest day. But the Solstice 
in any vear happens nearly 6 hours later in 
the calendar than it did in the preceding 
year except in Leap years, when it is brought 
back by a@ little more than 18 hours. It is 
clear from this that there must be some varia- 
tion in the day of Solstice, that is, the longest 
day, and as a matter of fact it is June 21 or 
22 at the beginning of a century, and June 20 
or 21 at the end. The querist will no doubt 
be able to satisfy himself that this is so from 
these considerations which depend on the 
length. of the Tropical Year. The above re- 
mark applies to the present and last century, 
not to next, when there will be an obvious 
difference, and to this part of the world, for 
it is clear that there will be differences of 
date of Solstice depending on the longitude. 
There are also differences depending on the 
latitude, but these epecial cases are not in- 
cluded: in this answer, which is to be taken 
as quite general. June 20 and 24 would not 
appear longer than the intervening days in the 
book mentioned if the exact seconds of the 
times had’ been given. 

Comet Skjellerup.—This comet, which 
seemed at first to be quite insignificant, or at 
any rate a very ordinary type of body, may 
furnish some surprises. In the first place it 
proves to be. periodic, with the very short 
period of 4.7 years, which is only excelled in 
brevity by Encke, and secondly because there 
is the chance that it is identical with a comet 
observed in the vear 1902. On July 22 of 
that year Mr. Grigg, of Thames, New Zea- 
land, discovered what he believed to be a 
comet, but did not communicate his observa- 
tions to anyone for some weeks, and informa- 
tion did not reach England untit late in Sep- 
tember. In these circumstances, no one saw 
the comet but Mr. Grigg. but he made enough 
observations to determine a rough orbit which 
is not unlike that of this comet Skjellerup. 

Erratum: In my letter of June 23, p, 267. 
An expression in col. 2, line 25, should be 
q 3. H. P. Hollis. 


“ WHY IT IS M (?}—SUMMER TIME 


\NKS. 


(282.J—I have been rather surprised not to 
have seen any mention in the “E.M.” of 
the extraordinary idea put forward in a recent 
issue of a London ‘“ daily’’ that the weather 
was hot in the South’ of England owing to 
an American sea-railway having altered the 
The idea seems 
romise 
of following in the footsteps of last (a 
promise not to be fulfilled, by the)\way) 


our climate had been entirely changed by 
this railway from Florida to Key West, by 
causing the Gulf Stream to flow more directly 
on to the coasts of Great Britain and up 
the English Channel. As pointed out by 
my friend and collaborator, Mr. W. M. 
Robertson, in another place, this statement 
appears on a par with that made in 1902 
by M. Camille Flammarion, of the Paris 
Observatory, that the Martinique earthquake 
having been supposed to have diverted the 
course of the Gulf Stream, would cause ten 
wet years, which, as we now know, never 
happened! What a remarkable ocean current 
the Gulf Stream is! In one of your con- 
temporaries a short time since a learned 
gentleman was striving to show that it had 
no effect at all on our climate; in a book 
I recently read by a French savant he gave 
it as his opinion that (the Gulf Stream) 
“ . . . . possède en effet une importance con- 
siderable, car il donne à l’Europe son climat.” 
Mr. Robertson takes an intermediate view, 
that is, that the Gulf Stream affects our 
climate differently each year, according to 
the time`of the breaking of the ice in spring 
off Greenland and Iceland, and this seems to 
me to be the most reasonable view to take 
of the matter. 

Many people have endeavoured to show 
that our climate is changing, or is being 
changed, by some particular phenomenon, 
but it seems to me that careful investigation 
over a long period shows that our “ good old 
British climate ’’ goes through the same series 
of periodic mutations as it did in the days 
when Pepys wrote his immortal diary, and 
even before that. Thesq periods have been 
going on all ithe time, quite unsuspected 
by our “scientists,” and it has been left to 
an ‘‘amateur’ like Mr. Robertson to make 
what is undoubtedly one of the greatest 
scientific discoveries of the day. Even our 
sceptical friend, Mr. Godden, must admit the 
correctness of Mr. Robertson’s most recent 
forecasts. ‘This year ‘‘St. Swithin” has 
been replaced by ‘‘ St. Peter,” and for forty 
days from June 29 or therebouts we shall 
have more or less unsettled mee and rainy 
weather. - “St. 


was the exception, which generally a 4 
ere 


properly or not at all; half measures in any- 
thing are unsatisfactory. . If ‘‘ summer time ”’ 
is useful at all, it is in the shortening days 
of September, and if it is done away with 
then it had better cease altogether. 

Also, may I teke this opportunity of thank- 
ing all those who have sent for tthe cheap 
edition of ‘‘ Simple Weather Forecasting for 
Everyone ” and for the letters of appreciation 
I have subsequently received from many 
readers of the booklet named. 

D. W. Horner, F.R.Met.Soc. 

Tunbridge Wells, July 1. 


ATOMIC EVOLUTION. 


[283.1—Scme fifteen years ago, you published 
various letters and papers of mine, on the 
subject of Atomic Evolution. In these I was 
endeavouring to show that the atom was pro- 
bably made up of groups and not of single 
electrons, and because I found it difficult to 
imagine any application of the usual positive 
and negative electrical atomic model, that 
would make feasible any evolutionary scheme 
that to my mind fitted the facts, I developed 
the idea of a bi-polar electron. 

During these 15 years I have nowhere seen 
any indication that the bi-polar electron was 
realisable until last: year, when in Phil. Mag., 
February, 1921, and the journal of the Frank- 
lin Institute, August, 1921, Prof. A. H 
Compton clearly. indicates, on a scientific 
basis, the possibility that the electron may 
be so considered. This seems to me a very 
important innovation, for if further support 
can be provided, the positive and negative 
electrical atomic model needs reconstruction 
throughout. 

One interesting application of the new 
idea is contained in some of my old calcula- 
tionsswhich) lead(up to the figures that you 


I 
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then published. This shows that ‘I really 
went too far and that now, on account of 
Dr. Aston’s work on the subject of isotopes, 
the preliminary calculations are of more in- 
terest than the derived serial relations that 
you then published. In working out these 
relations I frequently was confronted with 
a plurality of figures where I only wanted 
one. An example will make my meaning 
= clear. In place of my series showing the 
atomic yare of Boron as 11, it gave 10, 11, 
12, and I had to take the mean of these to 
_ get my 11. In-place of Kr = 82.92, I got 
79, 82, 83, 84, 86, 80, with a mean of 82.3, and 
so on throughout the tables. But it will be 
noted that these are just the figures that Dr. 
Aston finds, and all the isotopes that he has 
found, with only very few differences, are 
indicated by my series. 


But there will be other very important 
applications of the bi-polar electron idea if 
recent work of mine turns out to be right. 
Using this guiding theory, I have been able 
to find a method of influencing the gravi- 
tational attraction of the earth for matter— 
in fact a definite relation of electricity to 
gravity, and I can foresee a simple means of 

ealing generally with the internal energy 
of the atom. 3 

So far, I am led to believe that the work 
I am engaged on, when I can find the money 
to do it, gives clear reason for accepting Prof. 
Compton's ‘* Magnetic Electron ’’ and I hope 
shortly to publish in your columns, some 
further interesting developments. 


For the present, I am publishing in a small 
monograph ‘The Evolution of Atoms and 
Isotopes ’’ (Keliher and Co., Kingsway, price 
is. 9d.), an outline of the theory of the bi- 
polar electron, which gives the interesting 
part of the old calculations and shows how we 
may be able to picture atomic evolution. 


233 W. D. Verschoyle. 
Royal Societies Club, | : 
St. James’s Street, S.W. 


WEATHER FORECASTS. 


[284. ]—While I have no faith in the weather 
forecasts which appear from time to time, or 
in the systems by which they are calculated 
(except the official ones), I am very interested 
in the subject, and should only be too de- 
lighted to welcome any system which enabled 
an intelligent and fairly accurate forecast to 
be made. 


In my opinion what is wanted is not a 
series of periods for one place only, such as 
“fine till 21-23, thunderstorms probable, but 
generally fair to 26, then stormy,” but a 
general outline of the distribution of pres- 
sure at any given date. 


If, as at present, an anticyclone is situ- 
ated over Northern France, with its outer 
edge extending half over England, it is 
obvious that, as the position of its limits vary 
every day, it is simply useless to try and 
forecast the weather in places which may 
be within its limits one day and beyond the 
next. 


For instance, last summer the anticyclone 
over Northern France varied in extent nearly 
every day, sometimes reaching as far as New- 
castle, and then again withdrawing as far 
south as Nottingham. Therefore, in this 
zone, which was under alternating anti- 
cyclonic and cyclonic conditions, no accurate 
forecast was possible. | 

It is a strange thing that none of our per- 
sistent weather prophets ever mention depres- 
sions, anticyclones, ridges, V depressions, or. 
cols, but always a monotonous series of 
periods with alternating weather vaguely de- 
scribed, and for one place only. 


If, now, some prophet will state that 
during the month of August a high-pressure 
system will be situated over the south of 
England, with depressions passing over 
Scotland, I shall know where to go for my 
summer holiday with a reasonable chance of 
having fine weather. A rough chart or out- 
line of the general distribution of atmo- 
‘spheric pressure can much more easily be 
understood, and would be far more useful, 
both at home and when on holiday, than the 
present unsatisfactory forecast. given for one 
place only, and which can always be made to 


appear to have been at least 

ful. W. T. Haskard. 

1, Melrose Avenue, Sherwood Rise, 
Nottingham. 


THE MOON. 

[285.]—Mr. Johnson Stoney’s conclusions as 
to the existence of an atmosphere to the Moon 
were quite sound on his assumed data, but he 
did not deal with the problem except on this 
special basis. But given a sufficient fall 
in the temperature as the height increased 
above the surface, and it is quite certain that 
the Moon could retain an atmosphere. It is 
simply a question whether the temperature of 
space is very low, or, as it was assumed by 
Johnson Stoney, to be only some scores of 
degrees below zero Centigrade. | 

The fact that over 90 per cent. of the occul- 
tations of stars at the dark limb of the Moon 
indicates a diameter of the Moon some five 
seconds of arc smaller than that yielded by 
eclipses of the Sun, which must be less than 
the real diameter, is sufficient to prove that 
this cannot be due to mere irregularities on 
the apparent limb of the Moon, when it is 
remembered that, except near the lunar 
Poles, unevenness of this limb, due to hills 
or depressions of the surface, would only be 
present for a small fraction of the lunation, 
owing to the effects of the libration of the 
Moon. 

The fact that the diameter of the Moon 
yielded by occultation of stars is smaller than 
that yielded by eclipses of the Sun.can only 


be accounted for by refraction by an atmo-. 


sphere to the Moon. F. R. S. 
(286. ]—Dr. Johnson Stoney’s speculations as 
to the possibility of the Moon retaining am 
atmosphere are rather out of date. The same 
authority declared it impossible for the Earth 
to retain free hydrogen and for Mars to re- 
tain water. But now the best authorities 
on the physics of the upper air hold that 
above a height of 10 kilometres the Earth's 
atmosphere consists almost entirely of hydro- 
gen and helium, while any observer of Mars 
can see quite plainly that there is water there. 
A priori speculations of the kind are usually 
quite futile. If the Earth is found to have an 
atmosphere of hydrogen and helium floating 
on top of the heavier gases as oil floats on 


partially success- ! another puzzles me. In another stream I 


was always sure of finding species of 
Pleurosigma, but in recent collections from 
the same water Gomphonema gemma has ` 
custed the Pleurosigmas. -The collection of 
Nitzchia sigmoidee made last year I have 
kept until this year, and, on examining it a 
few evenings ago, I obtained a beautiful field 
of dead diatoms utterly devoid of endochrome 
and freed trom the lashing movements of 
infusorians. There was no life of any kind 
in the water, and the diatoms sparkled as 
clearly as if they were mounted in Canada 
balsam. What I desire to inculcate by this 
statement is the advisability of not rashly 
emptying receptacles which contain diatoms, 
even when the water gets foul, for in the 
winter months (as they multiply exceedingly 
while the water is fresh) one has always at 
hand a good supply for use at demonstrations 
as well as to amaze a casual visitor. At. least, 
so I have discovered. J. B. G. 


THE QUEKETT CLUB AND MR. 
DAVIDSON. 


[289. —May I very briefly reply to the two 
letters that appear in your last issue under 
the title of “The Quekett Club and Mr. 
Davidson ” ? . 

Mr. Davidson’s demonstration was one of a 
series of trade exhįbitions and demonstra- 
tions which have been given from time to 
time, and it is not customary to report these 
in detail. I tried in my short report to state 
only facts about which there could not be two 
opinions. Had there been time to revise the 
report carefully, after an interval, I should 
probably have altered the last sentence, but I 
can assure Mr. Davidson that I had no in- 
tention in writing it other than recording the 
thanks of the Q.M.C. for all the trouble he 
had taken in connection with the demonstra- 
tion. I trust he will accept my apology for 
my apparent failure to do so. 

When at the meeting I described the image 
of tubercle bacillus as “rotten > I was speak- 
ing to microscopists. Perhaps I should have 
been better advised had I considered the 
possibility of there being at the meeting some 
unfamiliar with microscopical terminology. 
When the image formed by an objective is 
so much magnified that it ‘‘ breaks down.” it 
is known technically as: ‘‘ rotten ’’; surely 


water, in spite of the kinetic theory of gases, | very pertinent criticism when the image in 


there is no reason why depressions in the 
Moon’s surface should not contain pools of 
carbon dioxide or other heavy gases. If the 
speculations of Stoney and others of his period 
were well founded, the existence of gaseous 
nebula would be impossible, for all such 
bodies would expand indefinitely till their 


density became zero, or until.the entire uni-' 


verse became uniformly pervaded, with gas of 
uniform and infinitesimally small density. 
You cannot argue from the jars of the labora- 
tory to cosmic physics. se tes 

Wm. F. A. Ellison. 


THE SUN IN JUNE. 


[287.]—Viewed ithrough a smal] Burnerd 
achromatic, the Sun during June was pretty 
quiescent. With the exception of some faculs 
near the preceding limb, nothing was noted 
till the llth, when two small groups were 
moticed, one near centre, the other inside 
the North following limb. The first-named 
group was last seen on the 14th and the second 
on the 17th: the latter seemed very active. 
On the 2lst there was a large faculic dis- 
turbance North preceding, and a small spot 
group near centre, which was not. seen 
after the following day. 25th, grovp of 
bright facule preceding. I began contributing 
a monthly solar note to the ENGLISH 
MECHANIC years. ago, but gladly gave place 
to more competent men, who carried out the 
work for a long time. I trust someone will 
step in again; meanwhile, I send the above 
as, at any rate, better than nothing. 

Cardiff. Arthur Mee. 


MICROSCOPICAL. 


[288.]—Just a year ago I visited a small 
stream in which I had previously collected a 
quantity of Pinnularia, but at that visit this 

iatom was absent, and instead Nitzchia 
sigmoidere was the dominant diatom. The 
replacement of one genus of diatoms) (hy 


question was claimed to tbe “ critical.” 

A. Morley Jones, 

Honorary Reporter, Quekett 
scopical Club. 


Micro- 


(290. ]—With reference to the letter in your 
last issue over the name of Dr. Thomson, I 


ask the courtesy of your columns to say that 


I personally did not consider the term ‘‘ rotten 
image ’’ itself as an offensive one. I well 
know that it is an ordinary word with micro- 
scopists. I did, however, consider it unfair, 
as it was not. qualified by an admission that 


it is impossible at an exhibition to retain the 


| image originally set up unless one remains 


by ihis instrument. This, of course, refers to 

one of high magnification, such as was shown, 

neuen? tubercle bacilli x 1,200 with a 1/6” 
G. 


I was told by the critic himself that he was 
one of the first half-dozen to see it; but it 
may be permitted to remark that the indi- 
vidual or united strength of five men is not 
required to put a microscope out of adjust- 
ment. He, however, furnished a striking 
example of the sort of criticism of which I 
have at times complained. | 

Several gentlemen have called upon me 
since the meeting to satisfy themselves, and 
I have reproduced for them the admittedly 
critical image originally set up. 

I hope you will pardon my troubling you 
with the personal element, but false impres- 
sions are easily created, and I shall have 
nothing more to say concerning the matter. 

F. Davidson. 


MARS. 

[291}.—Since writing letter 274 I have had 
one or two better views of this planet; Syrtis 
Major, with the adjacent markings, was 
fairly well seen, as also the two Polar snow 
caps. At, rare. intervals the image would 
sharpen up likea picture, showing the defining 
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power of the 84” mirror, but this was merely 
tantalising, and made one - (unreasonably) 
curse one’s high North Latitude. : . 
: : F. Burnerd. 


COLONEL GIFFORD’S ARMY TELE- 

' SCOPES. a 
[292.]—With reference to letter 262 (page 
267), readers of ‘‘ Ours’ may be interested 
in the annexed photograph of Colonel Gii- 


‘ford standing by the lake on his beautiful 


estate at Chard, Somerset, and showing a 


24 in. triple o.g. apochromatic telescope, |. 


computed by himself, and similar ‘to the 130 
mstruments generously presented by him dur- 
ang the war for the use of our artillery. The 
optical quality of these telescopes is unique, 
and was, as a matter of fact, greatly appre- 


ciated by those on service who could obtain 
them—not an easy matter—the number of 
instruments available being very limited in 


: proportion to the demand. Nevertheless, it 


is doubtful whether, apart from the work 
entailed, the great monetary cost to the 
generous donor, which must have run into 
many thousands of pounds, was ever fully 
realised except by optical experts. To many 
a telescope is merely a telescope, just as an 
egg is an egg, be it fresh or otherwise. 


A. A. C. Eliot-Merlin. 
Ealing. | 
— = 8 @ 


The Conference of Chemists at Lyons last 
Saturday elected Sir Walliam Pope, of Cam- 
bridge University, President for three years. 
On the invitation of the British delegation, 
the next Conference will be held at Cam- 
bridge in 1923. | 


REPLIES TO QUERIES. 


l ! 

(272: EINSTEIN, AND NEWTON.—Mr. 
Robert Marshall’s description of the Einsteinian 
conception ‘of the bending of light does not dis- 
pose of the idea of the actual. bending .of light 
across the plane of the earth’s onbit ‘being out- 
‘ward from the sun. Let A. represent a point 
in the earth’s orbit where a ray from a star 
is seen in the direction of B., and if the ray 
were kept in a straight line, it would intersect 
the orbit later at the point C., and at that 
point would be eclipsed by the sun, ‘as shown 
by the straight broken line that intersects the 
circle that represents the sun S. But at C. the 
star is seen in the direction of E., and appears 
to be just grazing: the limb of the sun at D. 
Thus, the ray moves in the curve implied by 
the line A.D.C. The ray is bent outward from 


A. to D., and inward from D. to C. When 
I was leaving the last meeting of tne Leeds 
Astronomical Society, at- which the latè Mr. 
Cc. T. Whitmell was present, I asked him 
whether he considered the observed bending at 
the Solar Eclipse. 1919, to be inward or outward 
from the sun, and he replied, ‘‘ Outward from 
a star to the sun, and inward from the sun 
to the earth.” That reply was in agreement 
with what I understood, and what I have now 
illustrated in the diagram. The bending 
of light indicated by the diagram im- 
plies that whilst light is disposed to flood 
space evenly in its passage from any 
source, its rays are pushed aside by the re- 
pelling or the resisting force of any body in 
space they encounter. After they have passed 
the vertical celestial plane of a body, where 
they encounter the greatest resistance, they 
begin to close up again; hence the inward bend 
from D. to C. Mr. Marshall says: “To the 
deflection calculated by Cavendish, Einstein 
adds an equal amount as being due )to;\the 


.of retardation. 


= ; me ba 
diminution óf the velocity of light by variable 
resistance of the gravitational field in the 
vicinity of the sun.” I should say the repul- 
sional feld. But notice the statement that 
Einstein assumes, “a diminution of the velo- 
city of light by variable resistance’’ in connec- 
tion with his computation of the bending of 
light. That connection is logical, because ib 
is recognised’ as an experimental fact that 
the bending of'light, or reflection, is an index 
But it does not seem to have 
struck Einstein, and those who have so readily 
jumped into his train of thought, that to admit 
retardation or diminution, of the velocity of 
light across the plane of the earth’s orbit pro- 
vidés.a physical and mathematical basis for 're- 
ducing the accepted distance of the sun, If 
light velocity across the plane p£ the earth’s 
orbit is conceived to be less than the velocity 
caloulated in cqnnection with+Newton’s. sun- 
distance, then computation must make the sun’s 
distance less in the degree of the retardation 
assumed by Einstein. Assuming double New- 
tonian bending ‘and half Newtonian velocity 
of light, the sun’s distance can only be half 
Newtonian. In a paper read to the Leeds 
Astronomical Society, November 29, 1920, I 
worked out the sun’s distance to be half New- 
tonian. I based all my calculations on a new 


conception of cosmical dynamics which I mainly | 


derived from a study of experimental rotational 


‘ 


mechanics in preference to the experimental 
oscillatory mechanics on which the Newtonian 


theory is chiefly based. T. Warburton, 


72, Westgate, Dewsbury. 


[299.]—BORING.—Perhaps Colonel D. J. 
Smith will allow me to make a little addendum 
to his letter. In ‘boring holes in lathe-beda, ete., 
with a ratchet brace I have found that what 
makes it hard work is that the tip of the drill 
1s not a cutting tool, but acts as a scraper 
‘only. To obviate this, as soon as I reach the 
bottom of the centre pop with the drill-tip I 
withdraw the tooi, make another pop, and 
repeat as required. If the querist will make 
a long centre punch out of 7-16 in. steel and 
work as above, he will find his *‘ hard labour ” 
materially shortened. Charge Hand. 


[308.J—AMBER.—In my reply, on page 280, 
read for š in. 1-12 in. : R. D. 

[320.}—DESMIDS.—In my reply, on page 
280, omit Jast two lines, and after “to-day” 
read “‘but how long they will remain so I 
know not.” ; R. D. 


(368.}--ASTRONOMICAL.—Take a good star 
atlas and trace the path of the Ecliptic on the 
maps. You will see that it cuts the Equator at 
two points, viz., at R.A. O h. 0 m. 0 s. and at 
R.A. 12 h. 0 m. 0 s. If you take a protractor 
and measure its angle with the Equator at these 
two points, you will find it is 234°. From these 
points, if you follow it along, you can see that 
its distance from) the Equator is increazing, 
attaining ja Maximum at R.A. 6 h. and R.A. 
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18 h., though in one case it is North of the 

quator, and in the other case South of it. You 
will find on your map parallels of declination, 
and if you notice the number of degrees between 
the Ecliptic and Equator at maximum, or at 
the Solstitial Colures, as they are called, it is 
253°. Take the maximum South of the 
Equator. A star which is 15° South of the 


Equator can obviously be only 84° North of the 


Ecliptic. 


‘369.1 — STELLAR MAGNITUDE. — The 
brightest star is, of course, the Sun, with an 
apparent magnitude of —26.7. The lowest mag- 
nitude star visible with the most powerful tele- 
scopes is said to be the 18th magnitude, though 
whether this applies to the 100-in. reflector at 
Mount Wilson I am unable to say. 

J. A. Lloyd. 


[370.1.—FIELD OF VIEW OF TELESCOPE. 
—If your telescope is of any size you must leave 
off thinking of degrees, and confine yourself 
to minutes and seconds. However, the simplest 
method of finding the angular diameter of field 
is to let a star close to the Equator drift cen- 
trally through it, carefully timing it as it goes. 
Multiply the time in minutes and seconds by 15, 
and you get. the diameter of field in minutes and 
seconds of are. Delta Orionis is one suitable 
star. J. A. Lloyd. 


(371.1—SIDEREAL AND SOLAR TIME.— 
“ Whitaker’s Almanac” used to give this in- 
formation in the form of a table, and probably 
does still. The table is too long to copy here. You 
will also find two tables to four places of deci- 
mals in the appendix to Lockyer’s ‘‘ Elemen- 
tary Lessons in Astronomy.” J. A. Lloyd. 

Telpyn Smithy, Rhewl, Nuthin, N. Wales. 


[372.J}—FOCAL LENGTH OF 0.G.—A 24-in. 
O.G. would probably have a focal length of 
about 30 ft. J. A. Lloyd. 


(373.)—_THE STAR PLASKETT.—This is 
not a ‘journalistic howler,” as Mr. Ellison 
makes out in his reply, thus showing that he 
does not take a very keen interest in the pro- 
ceedings of the society of which he is a Fellow. 
A paper was presented to the Royal Astronomi- 
cal Society a few weeks ago by Dr. Plaskett 
dealing with this very massive star. The facts 
stated by the querist are correct, and it may be 
added that, taking the density of the stars as 
one-hundredth of that of water, their combined 
masg comes out as 160 times that of the Sun, or 
about five times as massive:as V. Punpis, the 
next most massive star known. The new star 
is of the sixth magnitude, and its spectrum is 
of the “early” type. Needless to say, its 
appearance in a small telescope would be exactly 
like that of any other sixt eens star. 


(377.I—TELESCOPE HOUSE FOR RE. 


FLECTOR—I have recently completed a housing' 


for a 125 in. Newtonian reflector of 98 in. focus, 
which is very satisfactory. Square house, 10 ft. 
6 ins. side, sides and roof in one piece each, 
fitted together quite easily, made from parts of 
an Army hut. Telescope and altazimuth stand 
mounted on a trolley running on a little rail- 
way in and out of the housing. I hope soon to 
send a full description with photo to the 
“ E.M.” (if the Editor approves). In the mean- 
- time, if you care to write me privately, I shall 
be pleased to give you any information you may 
require. J. A. Lloyd. 


[378.]—MELTING BRASS AND HARD 
METALS.—You can only melt brass or other 
metals by electricity from cells or batteries 
if the metals were in the form of fine wire. 
Incidentally, it would be the most expensive 
manner possible. If you want to melt even a 
few pounds of metal, the only reasonable way 
is to do it in a crucible in a furnace. The 
crucible can be bought of any desired size for 
a few shillings, but the furnace, unless you con- 
vert one of the household grates by the aid of 
some firebricks and fireclay, will be an expen- 
sive matter. You could by this melt brass, and 
possibly cast iron, but I think that brass will 
give you all the amusement you rant at home. 
In my young days I melted brass in this way 
for model engine work, as the only way then 
to get castings was to make them. 

David J. Smith.. 

[379.J]—DOUBLE IMAGES IN NEW- 
TONIAN REFLECTOR.—This fault is due to 
flexure in one of the mirrors, and most pro- 
bably in the large one. Sir John Herschel says 
that a similar effect was produced by placing 
a thread between a mirror and the bed on 
which it was lying. In this case the mirror 
may be slightly pinched in its cell. Draper 
used discs that were thinner in proportion to 
their diameter than what is now reeommended 
by experts. 1} inch to 154 inches. He found 
that some of them showed single images when 


one diameter was upright, and double images 
when the same diameter was horizontal, and 
supposed that the glass was stiffer in one direc- 
tion than in another. In the present case the 
telescope is mounted equatorially, and, there- 
fore, the vertical diameter of the mirror is con- 
tinually changing, and this might account for 
the double images being visible in some posi- 
tions and not in others. But pinching is more 


probable. 
A. Woolsey Blacklock, M.D. 
Ipswich. 


[379.]—DOUBLE IMAGES IN REFLEC. 

OQR.—The cause can only be flexure. You 
are mistaken in saying that strain on mirror 
could only splash the light about and could not 
produce double image. On the contrary, this 
is one of the first and most familiar symptoms 
of strain. If the mirror in question is the 10 in. 
which I recently retouched, there is no per- 
manent flexure and never was. But the mirror 
is very. thin for a 10 in., and would be liable 
to be flexured by the very slightest pressure. 
It is not necessary for the eye-tube to be at 
right angles to the optical axis of mirror. Any 
angle whatever will do; $0 deg. is only used 
for convenience. And no departure from adi 
justment could produce a double image. 
Flexure alone can be the cause. - And in your 


-| case flexure means too tight in cell, or the 


mirror resting on an irregular backing. If I 
remember aright, a certain point on the cir- 
cumference of mirror was marked “top.” If 
so, this point must be on top, or the images 
will suffer. It follows that a mirror of this 
sort is not suitable for an equatorial, for it 
cannot be kept with the same diameter always 
vertical. In the days when Draper and With 
were first experimenting and 1 in. was thought 
thick enough for a 12-in. or even a 15-in. 
mirror, such examples were common. Now 
one seldom meets with them. Mirrors are 
comparatively cheap, and more or less skilled 
amateur makers are tolerably numerous. So a 
mirror which plays tricks, or which is too par- 
ticular whieh way up it is mounted, is very 
likely to be scrapped. i 
Wm. F. A. Ellison. 


[379. —DOUBLE IMAGES ON NEW- 
TONIAN REFLECTOR.—There are two 
things which will cause very definite doubling 
of the images in reflectors, viz.. if the large 
mirror is being pinched in its cell. or if the 
flat is too tight in its mounting. Flexure in 
the large mirror will cause this doubling, and 
the flexure may be due, as stated. to pressure 
of the cell, or it may be inherent in the figure 
of the mirror and incurable. Likewise. a 
certain deformity of the flat mirror will act 
in the same manner, due to pressure or to bad 
workmanship in the optical surface. Both the 
small and large mirror should just rattle in 
their cells when shaken. Double images will 
hardly be caused by defective adjustments. 

F. Burnerd. 


_[379.--DOUBLE “IMAGES ON NEWTO- 
NIAN REFLECTOR.—Neither defective ad- 
Justments nor a defective flat will cause these. 
They are undoubtedly produced by the mirror 
itself, which is deflected either by inherent 
weakness or in the mounting, or during the 
original grinding and polishing, and it is not 
outside the bounds of possibility that more than 
one of these defects are present. Unfortunately 
you do not state the diameter and thickness of 
the mirror, which would help one to point out 
the most probable cause of the trouble. Plate 
glass, from which the mirror may be made, is 
prone to weakness in the direction of rolling. 
so that when set on edge it folds forward or 
backward along a diameter, thus producing the 
double images, but which vary according to 
the inclination of the mirror. © The fault can 


readily be detected by the shadow test, and 


usually, by rotating the mirror when standing 
on edge, a best position. can be found and 
marked, which should be observed when 
mounted in the telescope. Mechanical strain 
produced by the mounting should be easily 
traced, but if the thickness of the mirror 
closely approaches one-sixth of the diameter the 


fault is probably inherent in the mirror itself,’ 


in which case regrinding and polishing may he 
necessary to thoroughly eradicate the troubie. 
Shall be glad to render further assistance if 
necessary. i J. H. Hindle. 
Union Engineering Works, Haslingden. 


[3581.—SOFTENING CELLULOID.—Up to 
a certain point the amount of softening depends 
solely on the temperature: for temperatures 
ubove 2120 F, use oil. In oil at about 250° F. 
a strip becomes so flexible that it can be waved 
to and fro like cloth. but there is a limit to 
the temperature to which the celluloid can be 
raised without decomposition. and this point 
appears to differ with different samples. One 
Piece (from an accumulator case) became) full_of 


gas bubbles at 250° F., while another piece (a 
season ticket case) was heated in the oil to 
320° F. before any signs “of decomposition. 
occurred. I do not think you will be able to. 
obtain a “ putty consistency,” since celluloid 
is one of those substances that decomposes and 


volatilises before melting harley a strip in a 
test-tube, say, about 6 in. above a naked flame 


—it first softens, then without any‘sign of melt- 
ing suddenly *“ burns ” away in smoke without 
a trace of flame), and to obtain such a con- 
«sistency it would be necessary to raise it very 
near its melting-point. Oleum. 


[385.}—-NIGHT OR DAY EYEPIECE.— 
Emphatically, no. A power of x 225 is wildly 
too high for a day eyepiece. One-tenth of the 
amount would be more suitable. Even your 
x 35 and x 66 are too high for effective terres- 
trial work. With a 3-in. o.g. a terrestrial eye- 
piece should not exceed x 30. If you want to 
experiment all you need do is to unscrew the 
front combination of one of your terrestrials 
and insert your X 90 or x 225 inverting eye- 
Pieces in its place. ‘‘ What the powers will be 
will depend on the distance of the front com- 
bination from the erector, and it can be varied at 
will by sliding the former in or out. | This 
makes a ‘* pancratic’”’ or ‘* every-power’’ eye- 
piece. But it is not a very useful accessory, 
and the possessor of one rarely uses the higher 
powers. It is a “ golden rule” for the tele- 
scopist that the best power to observe with is 
the lowest that will show the object distinctly. 
High powers are a fetish of the tyro. 

Wm. F. A.” Ellison. 


(385.]—NIGHT FOR DAY EYEPIECE.— 
This ‘‘ night ” eyepiece is probably of the Huy- 
ghenian form Its equivalent focal length is 
1-5 in. It is too powerful to be made part of an 
erecting eyepiece. If the querist will try it as 
it is in the telescope he will find that the field 
is not sufficiently lighted, and making it a part 
of an erecting eyepiece would reduce the light 
still more. I have three erecting eyepieces; in 
each of them the magnifying power of the 
Huyghenian part is half that of the entire eye- 
piece. At this rate the magnifying power 
would be 450, and the light reduced to one 
quarter of its present amount. Stars on a dark 
field are a totally different matter. . 

Ipswich. A. Woolsey Blacklock, M.D. 


(387.J—CARTWHEELS.—Your safest way 
would be to make either scale or full-size draw- 
ing. There are two important measurements 
which are omitted, viz., the distance from back 
of the stock to face of the spoke and the dis- 
tance from spoke to face of felloe; I assume 
that you have taken this latter measurement 
into consideration in determining the dish, or 
‘“wauve,”’ and, if so, I should guess your wheels 
will run about 13 in. wider over the top than 
on the ground, i.e., if you road them on a 
downright spoke. Mark out base or road-line, 
measure off 5 ft. 1 in., mark the width of. felloe 
and the spoke, the distance on from face, an 
square up this line from base to the stock— 
I infer your stocks are about 12 in. diameter. 
From the face of spoke mark in the distance 
to back of stocks, and the distance between the 
stocks is your length for bed of arms. To find 
the dip of axle-arm, mark out 2g in. + what- 
ever the measurement gives you from face of 
felloe to the spoke (assuming this to be 13 in., 
you would get 34 in.). Set out this from face 
of spoke at the stock, and etrike a line down 
to the outside of the tire; then continue it to 
top of the wheel—5 ft. high. In the centre of 
this line mark in a square line from it through 


the centre of the stock, and this will give you | 


the pitch or dip of arms in the centre, but as 
they are probably tapered. you need to set that 
off in order to obtain the exact dip on the 
underside of the arm. Cut a piece of deal 
board to the drawing, and vou get a pattern 
which should enable you to fit the arms in the 
wood bed ^an the bench nearly correctly. and 
by trying in the wheels two or three times you 
should get them trained to road within one- 
eighth of an inch. You will find it best to bed 
the arms for wheels to run about 1 in. narrower 
in front than at the back—thev swing to their 
work better. The 3 in. bevel is too much; 
9-16 in. sufficient. 


[358 ]—SCREWING PLATE.—Be thankful 
that thers is now no need to. Years ago this 
was the only way to get screwing tackle. The 
only others available at amateurs’ prices were 
those sets sold strung on cards, the taps being 
made from square wire, with notches cut. on the 
corners to represent the threads. and the dies 
of the screwplate type, which cut (7) a thread 
whieh would not fit the taps. and looked as if 
it had been chewed out with a rake. Buy one 
of the circular split dies, now available for a 
shilling or two, dnd vou will have something 
which-réally duts @fid is adjustable. A non- 
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‘blur but the hub only lazily turning. 
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adjustable die is well-nigh useless, and your 
screwplate would be non-adjustable, as well as 
being a metal mangle. | David J. Smith. 


[389.J—SPEBD OF LATHE WHEELS.—If 
you reter to actual revolutions per minute, no. 
f you mean peripheral speed, yes. Take a 
lathe mandrel 
fitted with a faceplate of 10 in. dia. A point 
on the surface of the former is only travelling 
approximately 64 in. per revolution, while a 
point on the latter travels 31 in. If the man- 
dre} makes, say, 20 reys. per minute, its sur- 
face will travel 125 in. per minute, while the 
surface of the plate travels 620 in.—a very big 
difference in speed. David J. Smith. 


[589.}—SPEED OF LATHE WHEELS.— 
Renou y the speed is greater at the ciroum- 
ference than at the mathematical] centre, where 
it is nil. Think of the rotation of the Earth: 
a point on the Equator moves eastward at over 
1,000 m.p.h., at latitude 60° it is:about half as 
great, at the Poles it is zero; and the cycle 
wheel spun round; when the tyre is a mere 


Oleum. 


(392.1—IS WATER A SIMPLE BODY?—In 
discussion of this nature it is as well to begin 
by defining terms. This is not altogether easy, 
since, although the definition of the term 
“chemical compound ” is fixed and definite, 
that of the term ‘‘ element ” *4 only provisional, 
and represents the limit of r,resent-day methods 
o: analysis and deco position. Modern 
chemistry defines an e ment as a substance 
which, so far as we k aow, contains only one 
kind of matter. We/er is resolvable into two 
dissimilar bodies; it is, therefore, a compound. 
To doubt this would be to doubt the evidence 
of our senses and the careful interpretation of 
over a century of rigorous experiment and ob- 
servation. Probably few things in chemistry 
are so certain as the compound nature of water. 


It is far from being so certain, however, that 


the components, hydrogen and oxygen, are 
simple substances. So far no one has been able 
to obtain from hydrogen anything but hydro- 
gen, or from oxygen anything but oxygen, but 
research in connection with radio-activity and 
electric discharge in gases during the last two 
decades seems to hint that it would be rash 
to dogmatically assert of any element that it is 
irresolvable into yet simpler substances (the 
alleged transmutation of hydrogen into neon 
by Ramsay was, readers will remember, chal- 
lenged by J. J. Thomson, who considered that 
the neon was originally occluded by the elec- 
trodes or glass vessel, and expelled by the 
bombardment of the cathode rays; subsequent 
experimenters were not able to verify the con- 
version). The term ‘ chemical primaries” has 
been suggested in place of ‘“element,’’ and 
possibly the general definition of ‘‘ element” 
given above miyht advantageously be extended 
into:—An element is a substance which, so far 
as we know, contains only one kind of matter 
and is not resolvable into two or more sub- 
stances without lhe disintegration of tts atom. 
Unless the qualifying phrase in italics is added 
it is clear that radio-active metals like radium 
and uranium cannot be considered elements—at 
any rate, not without stretching the original de- 
finition. It cannot, of course, be arguéd from 
this definition that because water is resolvable 
into two substances it is, therefore, an element, 
for the atoms do not suffer disintegration, but 
remain intact, and, in spite of all the excite- 
ment over radio-activity and the newspaper 
chatter of some yeare back:on the ‘‘ death of 
the atom,” ete.. the fact remains that the atom 
of Dalton is still the smallest paricle that can 
take part in a chemical change, and his laws 
of multiple and reciprocal proportions are as 
valid as ever So far, there is not a particle of 
unimpeachable evidence of a single transmuta- 
tion of one element into another effected by 
human effort, and the so-called transmutation 
of radium is a natural process not controllable 
by man, since he is unable to either accelerate 
or retard or start or stop this atomic meta- 
morphosis. Whatever Mr. Wilde’s experiments 
were, it is quite certain that present-day men 
of science would not seriously consider evidence 
purporting to prove that water is an ea 
eum. 


[394.]—INCREASING STEAM POWER.— 
The puzzle with a query like this is, whether 
it represents an actual case or is merely an 
examination question. - If it is a real job, then 
the cost of putting in a new cylinder, air pump, 
ete.. of the required size would be a lot more 
than the cost of a new boiler working at a use- 
ful pressure. If you ara short of power, this is 
vour best course. The air pump. ete.. will 
keep as now, and continue to do useful work ; 
but some work will be done by the steam, in- 
stead of practically all by the vacuam. as now. 
You could convert the engine iuto an atmo- 


having a diameter of 2 in., 


spheric, a kind of Newcomen with a condenser ; 
it is almost that now, as the vacuum does three 


times as much work as the steam. The last 


part of your query is not clear. Why is there 
such a big drop between the boiler and engine? 
Are you short of steam? You could certainly 
muke the vacuum do more work in the way you 
suggest, but it would not be a commercial pro- 
position to rebuild your engine. Probably this 
engine, like so many others, is running on hot 
water. A small independently fired superheater 
would help your boiler out and enable a higher 
mean effective pressure to be carried on less 


steam. ‘David J. Smith. 


595.]}-TELESCOPE TUBE.—The design of 
tube you have adopted is deficient in mechanical 
rigidity owing to the entire absence of ‘‘ cross- 
bracing,” a factor to which the utmost import- 
ance is attached in all mechanical structures 
where rigidity is a necessary feature. Your 
guy wires, running longitudinally, do not pro- 
perly eliminate the defect, and there is no really 
effective cure which would not appear un- 
sightly, but I make the following suggestion, 
which will not look as bad as your present 
arrangement: Obtain a roll of hoop-iron, 4 in. 
or ł in. wide and about 22 gauge thickness. 
‘Wind tightly a long spiral around the tube, 
starting at one end, with a pitch of about 
45 degrees, and secure the ends. Another 
air! may be wound alongside, commencing on 
the opposite side of the tube, so that in appear- 
ance we now have a double-threaded ‘screw. 
Repeat this performance with another pair of 
bands, but wound the opposite hand. The two 
sets of bands will therefore cross each other 
diagonally. Drill a 3-16 hole at each eror op, 
through the hoop-iron and the lath underneath, 
and insert a 2 B.A. brass screw with nut inside. 
You can repeat the screws on every lath with 


advantage. J. H. Hindle. 


[395..—TELESCOPE TUBE.—The cause of 
the trouble is not sagging of the tube, but 
looseness of the mirror in its cell. I never saw 
a weflector in which the finder could be kept in 
exact adjustment for the same reason. The 
mirror must be loose in its cell, consequently 
the axis of collimation shifts more or less as the 
telescope is moved about. For the same cause 
it is useless to have very fine circles to an 
equatorial reflector, for they can never be kept 
in adjustment. The big 18-in. Calver equa- 
torial here, a magnificent instrument, and got 
up regardless of expense, has a good 4-in. dif- 
ference between the inner diameter of mirror 
cell and over-all diameter of mirror. The 
mirror has to be packed with slips of thick 
pasteboard, and it rests on a circular piece of 

lanket placed` in the back of cell. Nothing 
would ever induce the circles to keep within 
10 min. of arc of their mean adjustment. For 
this reason, and in order to get the most out 
of the beautiful circles, I mounted a 54-in. re- 
fractor on. the opposite end of the Decl. axis. 
This does stay in adjustment, and it is a treat 
to see how it picks up Mercury near mid-day, 
getting the planet right in dead centre of the 
field of view. And Mercury is a teaser to find 
in daylight. The conclusion of the whole 
matter is: Do not expect too much of an equa- 
torial reflector, especially a home-made one. 
The built-up tube. if properly made, is quite 
as rigid as a sheet metal one. I do not, how- 
ever, recommend spacing the laths. They 
should be placed in close contact, and should 
be of oak for choice. Your struts and stays 
are, therefore. all beside the mark, as the 
trouble lies quite elsewhere. 


Wm. F.. A. Ellison. 


[395.1—TELESCOPE TUBE.—Are_ you 
quite sure it is the tube which bends? 
it seems far more probable that your large 
mirror is too loose in its cell. and that shift- 
ing the tube causes it to alter its alignment 
with the tube, and thus upsets the adjustments 
of the flat and the finder. I have had this 
trouble myself, but slizhtly wedging the large 
mirror so that it could not tilt with different 
inclinations of the tube hes always acted as a 
complete cure. Of course. the large mirror must 
not be too tightly wedged, but just enough 
to keen it firm. I have used everv kind of 
tube. from very heavy to very light, and I 
have never been troubled with bending of 
the tube. This is whht makes me doubt that 
vonr tube does really bend. I believe you will 
find the cause as, above. F. Burnerd. 


[399.] -WHICH IS THE LONGEST DAY? 
—The “longest day” is astronomically the 
day ttpon which the ‘‘Summer Solstice” falls. 
At the end of a century it occurs on June 20 
or 21: at the beginning of a century (as at 
present) it happens on June 22. It will be on 
June 22 again next year. and for some years 
to come. The reason for this is that the 
"tropical ” or “ natural year is not an exact 
specified number of days. and in reducing it 
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To me. 


to our ‘civil’? year we make the solstice fall 
later every year by not quite six hours. a 
ìeap year day brings it back a whole day, which 
is too much,'so that it continues to fall earlier 
as the century progresses until at its end. the 
longest day becomes June 20. This is put back - 
again by the century year (except the fourth 
centennial year) being a leap year. This not 
only alters the date of the longest day, but 
that of the shortest in December also, and also 
the dates of the vernal and autumnal equinoxes 
in March and September respectively. 
D. W. Horner. 


[399.1I—THE LONGEST DAY.—In reply to 
‘“‘Glatton,” the longest day varies from 
June 20 to June 22, and no better explanation 
of the variation can be given than that of 
“Whitaker’s Almanac” for 1922, page 46:— 
‘Though there is but slight difference 
in the length of the interval between sunrise 
and sunset on the days about June 21, there is 
in general one of these days which is a few 
seconds longer than any other. This is the 
day on which the Summer Solstice falls, and 
at the end of a century is June 20 or 21. 
whilst at the beginning it is a day later, and 
June 21 or 22 is the longest day. The reason 
may be briefly stated. Because the tropical 
year is not an integral number of days, the 
Solstice falls later in the calender year by 
year by six hours, nearly. It is not permitted 
to be very late, because the intercalation of 
the extra day in leap year brings it back one 
whole day. This whole day is too much, 
because the Solstice is later yearly by not 
quite six hours, and hence, on the whole, it 
falls earlier in the calendar as the century 
progresses, and the dates of the longest day 
at the beginning and end are as stated. This 
acceleration of the date during the century is 
corrected by the omission of the intercalary 
day in the centennial year, which puts the 
date a day forward. But this does more than 
is necessary, and a further oompensation is 
made by making the fouth centennial year a 
leap year.’’. T. H. L. H. 


{401 and 406.J—MOTHS.—The opening sen- 
tence of the first of these queries suggests that 
the writer is interested in the reform of the 
calendar! Hes he tried the fumes of burning 
tobacco? This is best used in powder form, as 
supplied by horticultural dealers, some of 
whom sell special fumigating substances less ob- 
jectionable than sulphur. There are_ several 
common species of clothes-moth, and all of 
them have laid eggs by this time or are still 
laying them. As in most things, prevention 13 


better than cure in the case of clothes-moths, 


and all furs and woollen things should be 
securely wrapped in newspapers and put away 
in close-fitting boxes or drawers with naphtha- 
line (or albo-carbon) balls in little muslin bags 
placed amongst them ; two or three of these baga 
in each long drawer and at least one in smaller 
drawers and boxes. The naphthaline is better 
than camphor for keeping away clothes-moths, 
and it must be renewed when necessary, as its 
emanation, if strong, will also kill per. 


[402 I—HEATING.—For heating a pattern 
shop there is nothing so cheap as low-pressure 
hot-water, and two rows of 2-in. pipes down 
both sides and one end is sufficient. Figuring 
on working the temperature of the boiler at 
160° F., yon would have a total of 20,500 
B.T.U., and as there is some 8,000 B.T.U. 
available in every 1 lb. of coke, you would 
only use about 23 lb. of coke per hour. 

(402. ] -HEATING.—Stoves of the Tortoise 
type are hardly likely to be tolerated by the 
insurance company. For this job a low-pres- 
sure hot-water or steam installation would be 
best. The boiler will be outside the shop in a 
shed, the boiler being sunk a few feet in the 
ground in order to get the circulation. Be sure 
to get a good boiler. one with ample heating 
surface, most of it horizontal. ‘Most heating 
systems that give.trouble do so because either 
the boiler is not large enough, or is of the ver- 
tical type with little and inefficient heating sur- 
face. This method of heating is the most 
economical, the fuel giving more useful heat 
than if used any other way. The report of the 
Fuel (Research Committee just published gives. 
the efficiency of the average domestic stove as 
l per cent., or a waste of 99 cwt. of fuel in 
every five tons. A good boiler will convert 
quite 75 per cent. into heat, so you will see 
that the cost of installation will soon be saved 
in fuel alone. What this cost will be depends 
on several things, and cannot be arrived at 
without seeing the job. With hot water allow 
1 sq. ft. of heating surface to every 80 cubic 
ft.: with steam. 1 sq. ft. to every 100 cubic ft. 

David J. Smith. 


f409.1—SLOT CUTTING.—Get a tool known 


asa finger mill or an end mill, of the width 


294 
be 
desired, and run it in the lathe as you suggest. 
Although these tools are sold for miting 
metals, they, do the job quite well in wood. 
Keep sharp. David J. Smith. 

[410.] — FRET - CUTTING ROLLED 
BKASS.—A metal bandsaw will cut this. 
may have been using a band wrongly tem- 
pered for the job, running it too fast, or not 


Keeping it sharp. The last is most important. 
l David J. Smith. 

[412.]-—FRICTION OF PUMPS.—Assuming 

that the 9-in. pump delivers in exact proportion 

to the 6-in., then the quantity of water to be 

carried by the pipe will be 24 times as much. 


If the speed of the large plunger is the same as 


the old, the increased quantity will have to 
be carried in the same time. 
arrived at, and the pressure corresponding to 
the head, but the friction depends on many 
things—restrictions, or bends in the pipe, ete. 


You 


The head is easily 
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[423.]—-LATHE MANDREL NOSE.—Does 
a remale thread on lathe mandrel hold chucks 
as firmly as the usual torm? tf.not, what are 
tne objections to its use?—U. Sharp. 


[424.]—-SELENIUM CELL.—May I inquire 
selenium cell which wilt be 


how to make a 
e:ectricaliy sensitive to varying degrees of a 
beam of night? 1f the making is beyond the 
powers of an average amateur, are there any 
makers of these cells 7—Meser. 


[425.J—-WATER,. WHEEL.—Is 


wueel? 
it level with the uxle, above, below, or behind? 
it so, wayv’—IlAndian . Sub. 

[426.]—-CENTRES OF DRIVING WHEEL. 


—xsy what practical rule—I believe one is used 


in tne locomotive shops—can I find the exact 


centres of main driving-wheel gudgeons? Also, 


there any 
best position’ ior the pinion driven by a spur 
segment on the circumference of a 20 rt. water 
Can more work be secured by placing 
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ANSWERS TO CORRESPONDENTS. 


en mn en eee 


The following are the initials, ete., of letters to 
hand up to 1 p.m. on ‘Tuesday, July 4, and un- 
acknowledged else wherg :— 


H. Wart—A. H., Southport—J. R. Davi-— Amateur. 
A. KING.—Yes. 

T. L. Nokro—Thanks, no. 

J. R. B.—Yes, if to the point. 


D. L. May.—You will find what you want in “Men 
or the Time.” 

Lucivs.—'' The Queer Doyr,” a now seldom-met-with 
tavern sign, Was a corruption of Cœur Doré,, ie., 
“ The Golden Heart.” 

J. GARRATT.—The word ‘ sleight," used when we 
speak of sleignt-ol-hand, comes, not uuuavurally, 
from the German scniicn, cunning or trick. 


M. Prior.—You' will find several works of the sort 


The area of the pipe is ample and, if clear 
there should be little fnetion, Fit a large air 
vessel ; this will tend to reduce the speed of the 
water, and so reduce friction, Keeping air in 
the vessel under a pressure of about 450 Ib. to 
the inch may prove a job, however. 

David J. Smith. 


in our jist of second-hand books in our advertise- 
ment pages, which all readers suould glance 
througno every week. 


how much extra length is allowed for spring 
pins when the engine is empty so as to have 
the centre of shaft true with centre of cylinder 
when running ’—Practicus. 


[427.}—MORTAR.—In my district work-shy 


masons avoid trouble by using too much mor- 


Haco.—Richurd Cromwell 
* Queen Dick’? Irom his contemporaries, and for 
soluctiing like a century after people are re- 
ported to have said, * Ob! It happened in the 


———— >= @ 0 ie a ae gatas reign of Queen Dick!” when they meant never. 
QUERIES for building» limestone’ wall wih hich’ T am | wnan Dara ane te noemueania ta 

e about to enclose a large yard?—M. J. -| try to attempt to get short wave-lengths or 

——— fp . very long waves on the same inductance. If both 
[428.]—STAMPING.—I want to stamp out] are desired there should be two separate and dis- 


tinct sets of inductances provided for high and 
low waves respectively, which may be utilised by 
` being connected to a change-over switch that can 
be added to the panel. 


A. H. H.—Probably one of the most remarkable 
specimens of ironwork ever produced until modern 
times is the Delhi Pillar, a solid column of pure 
iron 24 ft. in length, and weighing 64 tons. It was 
made about b00 A.D., and it is only within the 
last century or two that any European iron- 
master would have attempted to produce a forg- 
ing of such length and weight. 


FiNis.—-Yes; before the war the well-known French 
author Henri Gaston pointed out that Germany 
would exhaust her own supply of iron ore in the 
Near future, and that she controlled no outside 


[413.]—-REEDS FOR WEAVING.—I w 
to clean some reeds for weaving, but cannot 
do it like the reed-makers do. I cannot get 
the ,dirt out, or get the same polish as they 
do. Can anyone give a few hints ?—Beginner. 

[414.]—OPTICS.—When rays pass thr 
a plano-concave and a Moule era tee 
combined, like that of a terrestrial tele- 
scope, what distance behind the rincipal 
ocus is the focus of the longitudinal aberra- 

Is there any rule for finding 


of one-sixteenth of an inch metal pieces 14 
inches long, with spade-shaped ends; the middle 
half of the length being removed on each side 
so as to leave a bar 15 ins. wide connecting 
two 5-in. spades. How much sheer should the 
tool have, and what thickness of steel will be 
necessary —A. Y. 


[429.J]—-OIRCULAR SAW FOR METAL.— 
‘Could Í use a circular saw for cutting a deep 
groove all along an iron bar, or for doing other 
work for whieh I generally use a hand metal 
saw. Should I fasten the work to the upper 
side of my rest, and feed horizontally, as I 
have no means for adjusting or sliding my rest 


Hou pomeeds 
e distance, or is it only to be found b 
experience ?—Young Optician. i 


415.1 — MILLSTONES. — Wanted, kindly 


got the nickname of- 


help in striking out the work of a 4 ft. 4 in. 
wheat or barley stone. Desiring to put ten 
gat, oh where shall I measure my 

rift or cast from, and how ive 
era ea ow much shall I give 


[4106.1 —VENUS AND MERCURY.—Can 
any reader tell me of any book giving illus- 
trations of the observed markings of Venus 
or Mercury ? I have Lowell’s “ Evolution of 
Worlds” and Flammarion’s large “Popular 
Astronomy.” Also, was Flammarion’s large 
book dealing solely with Mars ever published 
in English?—Wm. G. Hale, Free Library, 


Truro. 


[ 417.1—GEOTROPE.—Could someone give 
me a description „and sketch of a geotrope 
used for illustrating the changes of the 
‘seasons’—S. R. - 


[418.]—ORGAN CLAVIERS.—What dis- 
tance should there be between top of choir 
clavier and pedal naturals? How far back 
from front of choir naturals should the edge of 
the pedal short keys lie in a three-manual 
organ? Should they be placed further back 
than in a four-manual ?—Cato. ' 


(419. ]—ACHAMOTH.—Can anyone tell me 
the meaning of the word “ Achamoth’’? I 
met with 16 in an article on “Thorns in the 
Cushion” in an old back volume of the 

Saturday Review,” and could not gather 
any hint from the context.—C. E. H. 


[420.1-WATER INDICATOR.—We have 
a water level yards from our pit shaft and 
200 vards from surface. How can we con- 
struct a simple, yet reliable, water indicator 
that will show in the engine house the exact 
height of water in leve].—A, B. 


f 421. —PRESERVING COLOUR OF 
PLANTS.—In the issue of June 8, 1917, a 
report from the Quekett Micro. Club gave 
copper acetate dissolved in strong acetico acid 
as u means of preserving the colour of plants. 
No other details were given. Should be 
pleased to know details of any effective method 
of retaining the natural colours, or nearly so, 
of any plant or flower when dried and pressed. 
Recently I saw a set of Christmas and other 
cards made of pressed ferns, mosses, leaves, 
and flowers, some of the cards a few years old, 
but still almost retaining their origina] 
colours.—W. G. Town. 


[422.]—REGRINDING 0.G.—Would it be 
dificult to regrind an 8-in. o.g., 12 ft. focal 
length, down to 9 ft. focal length? I know it 
would reduce the aperture, but I should not 
mind that if it still gives as good definition as 
it does now. As it is, I find it much too long 
and cumbersome.—Short of Roon. 


verticallyi—R. F. S. 

T430. —BOILING SYRUPS WITH STEAM. 
—I have an iron pan with copper lining, with 
three-inch space between the two, in which I 
desire to heat sugar syrups to 350 deg. F. Can 
I do it with steam? If so, what pressure 
should I require’ Copper lining 24 in. dia., 
18 in. deep, 4 in. thick.—Dubious. 


[431.J—HORIZONTAL ENGINE. — What 


position should the quadrants and slide valves 


be when taking the length of eccentric rods of 
i B. 


a pair of horizontal engines?—E. 


[452.]-—ELECTRICAL.—Please give correct 


quantity and gauge required for 
winding, also particulars of 
when using four volts, suitable for an 1l-section 
secondary of spark coil wound with 104 oz. 
(total weight) of wire primary? Iron core is 
54 ins. long by 3 in. dia., and available core 
of secondary coil is 1g in. dia., with a length 
of 3% ins.—B. Law. 


[433.]—WIRELESS.—Which is the best tun- 
ing inductance coil to use with a 3 or 4 valve 
receiving set for wave lengths up to 4,000 
metres, by an amateur? The loose coupled, 
composed of a primary and secondary, sliding 
into each other with tappings, or a set of 
honeycomb coils, or, duolateral coils, as they are 
called?—Old Reader. 


[434.])—BRIDGES.—Can someone explain 
briefly the system (naming it) on which the 
upper footway (or gangway) of the Tower 
Bridge and similar large distance apart spans 
are constructed ?— Puzzled. 


[435.]—BULL ROARER.—I have been try- 
ing lately to make a bull roarer. I find by 
experiment that a piece of wood flat on one side 
and convex on the other. works best. Could 
some reader tell me whether this is right, and, 
if so, what size the piece of wood ought to be? 


—H. J. t 
l eet =I the spirometer, 
ex 


ubited at fairs and other exhibitions, of any 
real use for testing the lungs? If so, would 
anyone describe and give sketch of its construc- 
tion’—Druid. 


[437.] — SHOULDERED PINS 
RIVETS.—I have to make numbers of the 
above of No. 16 brass wire. length all over 
8-100 in., the reduced or shouldered part being 
about 4-100 in. diam. How can I best make them 
absolutely uniform in length? Should the wire 
revolve, or the cutting tool? If the latter, how 
are they to be cut off; if the former, how can 
the wire be chucked so as to revolve truly, and 
yet be moved forward rapidly?—C, P. P. 


primary 


condenser 


OR 


sources of any importance. That was why she 
Wanted the ironfields of Northern France. The 
total deposits of iron ore are still enormously 
great, particularly’ in Russia and China. 


H. P.—The long contest for supremacy between the 
Tefracting and reflecting telescope, cach of which 
at certain stages of its development was believed 
by its respective admirers to be unrivalled, was 
flerceiy participated in by many of the readers 
of, and contributors to, our own earlier volumes, 
in modern observatories both types are used, each 
kind for the purpose for which it is best adapted. 


Ortos.—The human eye is by no means so fast as 
to detect very fast motion, and can seldom detect 
motion faster than one-twelfth of a second. That 
is what the nimble sleight-of-hand conjurer de- 
pends on, ¿ud the same may be said with regard 
to motion pictures, thrown on to the screen at 
the rate of sixteen per second, which are no longer 
distinguished by the human eye, but appear as 
one continuous picture. 


H. P. H.—sSmall quantities of silver are not infre- 
quently fuund in lead, and probably that led 
many of the alchemists to believe that lead 
could be trunsferred into silver. If you heat a 
specimen of crude lead in a current of air on a 
bed of bone ash the molten mass gradually di-- 
appears, being absorbed by the ash. Not infre- 
quently, however, a small bead of metal remains, 
which is not lead, but silver. 


G. Butt.—The Yorkshire, Nottinghamshire, and 
Derbyshire coalfield is the most extensive in 
England. It extends sixty miles from Leeds to 
Nottingham, and is roughly detined on the west 
by a line drawn from Halifax to a point four 
miles east of Derby, and on the-east by an arbi- 
trary line running east of Pontefract, Doncaster, 
Worksop, Mansfield, and Nottingham, beyond 
which the measures are hidden beneath uncon- 
formable Permian =trata. 


S. NEWSON.—There is no good book on the subject. 
Whether you mean telescopes for astronomical 
purposes, or for terrestrial objects, our advice is 
to consult sich of our advertisers as T. Cooke 
and Sons, John Browning, W. Watson and Sons, 
Dollond, Broadhurst, Clarkson aud Co., or C. 
‘Baker, whose addresses, with others, you will find 
in our advertisement pages. At the last men- 
tioned you may often pick up second-hand bar- 
gains as gow as, and sometimes better than, new. 


OUR NEW VOLUME.—Our next issue will complete 
Volume CXV.. and the new Volume will commence 
With that of July 21. The Index to Volume CXV. 
will be published in our issue of August 4. May 


we, as usual, remind all helpers that, although | 


this is not the time of tag when we appeal to 
all to do their best to add to our ranks, that it is 
nevertheless possible for holiday-makere, especi- 
ally in out-of-the-way places, to introduce ‘‘ Ours ”’ 
to many who will appreciate it, and that to 
second their kindly endeavours we shall be glad 
to send a copy to any address given. The Index 
Number,owhich will be published on August 4, is 
a good copy to ask ws to send, as it gives a good 
generalidea_of-the\ wide scope ‘‘ Ours ” covers. 


+ 


i 


ee 


them 2d 
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USEFUL AND SCIENTIFIC NOTES. 


Deciphering Burned 


Bureau of Standards. Chemical means failed, 
so Raymond Davis, chief of the photographic 
laboratory, laid the charred sheet between 
two photographic plates with the emulsion 
side next the paper. After two weeks of con- 
tact the developed plates gave a plainly read- 
able record. Where there was contact be- 
tween the charred paper and the plate the 
latter was affected, but where the ink had 
been the chemicals of the plate were un- 
changed.—‘‘ Scientific American.” 


Modelling in Leather.—A skilled modeller 
in leather must have artistic perception of 
a very high order combined with the strong 
and sensitive hands of the sculptor. 
the modeller in clay, the worker in leather 
cannot reconstruct defective lines. An error 
made remains an error. Classical figures and 
conventional designs form the most effective 
designs. The gold medal offered for the best 
design for decorated furniture at the Imperial 
International Exhibition held in London last 
year was awarded for a chair with a back 
panel of coloured leather-work depicting in 
half relief a classical group of horse, rider, 
and dog. The entire modelling is done with 
the fingers. no instruments being used, and 
the groundwork is the finest grade of calf 
leather. The designs are raised into the 
relief effect solely by manipulation, without 
underneath padding of any kind being used. 
For mural 
modelled in low relief and finished in the 
pastel shades now ‘the vogue has an effect 
very similar to gesso work: 


ADVERTISEMENT RATES. 


For Sale. Wanted. 
Situations. 


For Exchange. 
Addresses, 


The Oharge for Advertisements inserted under any of 
the above headings is 1s. for the first 16 words, and 6d, for 
each succeeding eight words, which must be prepaid, . 


For Exchange. 


Broadhurst, Clarkson and Co., Manufacturi 
Opticians, Exchange or Buy Anything Optical 
Note address, 63, Farringdon Road, E.C.1. 

Clarkson's, 338. High Holborn. 


Optical Mart. Make, Buy, Sell, i 
Optical Instruments. Exchange First-class 


Witts, Optioians, 3, Buckingham Palace Road 
8.W.1, Buy, Sell, and Exchange Optical Instru. 
ments. Repairs quickly executed. 


For Sale. 


Reflecting Telescopes, Mirrors, Silvered by new 
Method. More light and duradility—G. CaLvar, 
Manse, Walpole, Halesworth. 


Microscopical Slides.—Entomological, Diatoma- 
cee, and General Interest, 3s. 6d. dozen, postage 6d. 
— BAKER. 244, High Holhorn. London. 


64-page Book About Herbs and how to use 
Send for one —TRIMNELL, The Herbalist, 
Richmond Road, Caraiff. 


Milling Attachments, with Vices for Lathes.— 
THe WHEELER MANUPACTURING Co., LTD., Trench Croes- 
ing, Wellington, Salop. 


Swift’s Delepine Microscope, spiral Abhe, 
Ocalars, £14.—Cranes and Pace, 23, Thavies Inn, 
Hotporo circus, E.C.1 

Home Radio: How to Make and Use it. 25,000 
copies sold. 4s.. post free, on approval.—Below. 


Books Bought. Best prices given.—For.es, The 
Booksellers, 121, Charing Cross Road, London. 


Blattis is the only. absolutely efficient remedy 
for exterminating Cockroaches and Blackbeetles. 
The Editor recommends it 


Tins, 1s, 6a., 28, 8d,, or 58, post free, from 
Sole Makers, Howarrtas, 471, Crooksmoor, Sheffield. 


Ionised Tablets supply the blogd with those 
elements the body needs, increasing vitality, func- 
tional activity. powers of concentration, mental 
clarity, physical fitness, and immunity from disease. 


Adenoids and Polypus cured by natural means; 
operations unnecessary. Tonsils saved intact, thus 
avoiding a lifelong handicap. 


Ionised Tablets, 33, 6d.. 6s. 6d., 12s. 6d. Send 
full details of ailment.—THe LABORATORY, 62, New 
port Street, Bolton. 

Yost Typewriter, good make, but wants renair 
Price £3.—Can be seen at ENGLISH MBCHANIC Office 
Effingham House. Arundel Street, Strand, W.C. 
during office hours. : 


Records.—Records 
charred beyond recognition in a fire at 
Augusta, Ga., have been made legible by the 


Unlike 


decoration a panel of leather 


Second-hand 


Mineral Specimens, British, and Foreign, arr 
kinds and prices. Send stamp for free catalogue.— 
Address below 


Geological Specimens, Rocks and Fossils, all 
prices.—Ricgarps’ Suow Rooms, 48, Sydney Street, 
Fulham Road, London. 


Radio Magazines.—All the latest. ‘Radio 
World,” 103d.; “ Popular Radio,” 103d,; “ Radio 
Broadcast,” 1s. 6d.; ‘* Radio ls. 6d. 
“Science and Invention,” Ils. 9d.; 
American,” 2s. 6d., post free.—INTERNATIONAL News 
Co., Ltd., 5, Breams Buildings, London, T.C.4. 


Spare Time Employment with Flrelighter 
Machines, 70s., also Bundlers, 95s. Waste materials 
utilised.—HILL and HERBERT, Ltd., Great Central 
Street, Leicester. 


Make Your Own. Castings.—Furnace, tongs, oru- 


cibles, end moulding material; also book of instruc- 
tions, 45s. List stamp.—W. NAYLOR, Metallurgist, 
76, Simpson’s Road, Bromley, Kent. 


Free.—_Pooket Rubber Stamp of your name and 
address; also particulars of moneymaking employ- 
ment. Whole or spare time.—RICHFORD, 8 and 9, 
Snow Hil!, London. 


Spirit Levels! Spirit Levels!! ground and gra- 
duated. Send for quotations.—ELLiss, 13, Elliscombe 
Road, Charlton, S.E.7. 


Best Flints, 6d. doz., 38. gross; Gas Lighter, 6d.; 
Pocket Lighters from 8d.; 6 samples, 2s. 6d., post 
free.—TAaYLOR, 251, Mill Lane, St. Helens. 


Treadle Lathe, 5-in. centres, B.G., back-geared, 
compound slide-rest, chuck, tools, etc., £14.—BESsT- 
WICK, 7, Ball Haye Street, Leek. 


6,000 Ball-bearing Runner Wheels, 5-in. dia. 
on tread, 7-in. dia. over the flanges, mounted on 
steel spindles £-in. dia.. with double ball bearings. 
Price 9s. each wheel, spindle and hal! bearings com- 
plete, f.o.r. Widnes—Apply, R. WHITE and SONS, 
Enginecrs, Widnes, Lancashire. 


Roneo Duplicator No. 10. f'cap size, self- 
inking and self-fecding devices. Good as new. £12, 
or near offer.—Below. 


Remington Typewriter No. 7 (invisible), 
rebuilt, strong, splendid condition, last for years, 
£6 108., with base board and cover.—Below. 


Smith Premier No. 4 invisible), two-colour, 
recently overhauled, nice clear type, £5, with cover 
and board.—Below. 


Smith Premier No. 4 (invisible), single colour 
working condition, £4, complete with board and 
cover.—Below. 


To be Seen at Miss D Barnes’, 37, Essex Street, 
Strand, W.C.2. 


Sciertiic Appliances.—l11 and 29, Sicilian 
Avenue, London, W.C.1, for Electrical, Magnetic, Op- 
tical, and Static Materials 


Lenses, Prisms, Magniflers, Condensers, and 
Optical Sundries, Thermometers, and Drawing In- 
struments.—As above. 


Morse Keys and High-Note Buzzers. Our 
famous Signalling Box for Learners.—As above. 


Galvanometers, Rheostats, new and second-hand 
inatruments, Wimshurst machines. 


Experimental Materials and odd parts for every 
one. Fifty years’ experience. Write for information. 
Our special new filustrated catalogue, 6d., post free. 
Scientific Appilances.—As above. 

“Drinking water is more or less poison," 
says the Editor of THE ENGLISH MecHaNic. ‘* The 
one safeguard is the persistent use of distiHed 
water. This is easily and cheaply effected by the 
admirably constructed ‘Gem Pure Water Still.’ ” 
Further, he says :— 

“ Distilled water is not merely a preventive 
of disease—it is a positive remedy for many com- 
plaints, including dyspepsia and bladder troubles. 
Let any reader thus affected try a glassful taken 
nat an hour before each meal.” Gem Still pamphlet 

ree. 


The Gem H. Supplies Co., Ltd,,.67, Southwark 
Street, London, S.E.1. 


The Following Lenses, the property of the Inte 
Dr. E. J. Spitta, are for  disposul:—Goerz  6-in. 
Celor, {/4.8-f/64, series 1B. No. 1, £6: Goerz 7-in. 
Celor, f/4.8-f/64, series 1B, No. 2, £7: Ross 5-in. 
Dagor, f/8-f/64, double anastizgmat, £4 10s.; Ross 
12-in. Dagor, f/7.7-f/64, double anastigmat, £13: 
Meyer 7-in. No, 2. £/6.8-f/50, double anastiymat. 
£4: Ross 5 x 4 Symmetrical. f. 38-F- 64. £1: Beck 
Steinheil l-in., series 1, No. ù, orthostigmat, £4: 
Dallmeyer No. 2B, in aluminium mount. £7 5s.; 
Dallmeyer No. 4, series 1. with telephoto attach- 
ment, £16.—Further particulars apply to W. R, 
ae MEcHANIC Offtee. 1, Arundel Street, Strand, 

C.2. 


Podura Scales, Seira domestica an} Lepidocyr- 
tus curvivollis, 1s. 3d. per slide, post free.—226, Ten- 
bridge Road, Maidstone. 


Old Pocket Sun Dial, 7s. (d.: Recording Baro- 
graph, mahogany case, glass sides, best quality, €10: 
Standard Fortin Barometer. bv Casella, perfect 
order, £12 103.—Below. 


Leitz Microscope Stand “E," centring state, 
rack substage, ete.. as new, £25; Mechanical Stage, 
£6: Zeiss * D”. Objective, S53. —Below. 


. Portable Telescope, Army signalling. 3-draw. 
2-in. objective, covered black morovco, 90s.; x6 
Prism Monocle. by Watson, Sts. —Brownine, 37, 


Southampton Street. Straud, W.C.2. 
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D. J. Smith and Oo., Ltd.—Below. 


Have You Seen’the “ Hamilton ” Light Car? 
An ideal car at a moderate price. Hood, screen, de- 
tachable wheels, dynamo lighting, ready for eer- 
vice. Price £175.—Apply for particularas to the 
makers, D. J. SMITH AND Co., LTD. 

Spare Parts Made for any Car at reasonable 
prices. 

White Spare Parts, new and second-hand; large 
stock, ckeap. 

20 H.P. White Steam Chassis, suitable for vas, 
paraffin fuel, £25. 


15 H.P. White Steam Chassis, paraffin fuel, 
30 l 5 


One-ton Napier Van, solid rear tires, £60. 
8-cwt. Darraoq Van, ready for service, £65. 


15 H.P. Humber Landaulette, suit private hire 
a erates work, recently overhauled and repainted, 


8156 x 105 Goodrich Safety Covers, cheap, new. 


Several Sets 2- and 3-throw Power Pumps, 
with gun-metail barrels; throw from 1,200 to 6,000 
galls. per hour; 1 Vertical 2-cyllnder Steam Engine; 
several Capstan Lathes; for Sale, cheap.—Apply 
for full particulars and prices. 

The Hamilton Light Car. Fifty miles to the 
gallon. Tax £9; Easy to drive, economical to run. 
Smart appearance. Forty miles per hour if desired. 

Paraffin Incandescent Mantle Lamps for table 
or hanging. Perfect light. Easy to keep in order.— 
Write for particulars and prices. 

Several White Steam Boilers and Engines 
cheap. 

4-Cylinder Eisemann Magneto, £2. 

4cylinder Stearns Knight Two - seater, with 
gous dickey, electric lighting; excellent order; 


Hammond Typewriter, good order, £4. 

12 H.P. Serpollet, needs overhauling, £30. 

1921 Carden Two-Seater, perfect order, £65. 

S-in. centre, 6 ft. gap bed Lathe, compound rest, 
back gear, and overhead, £30. 

D. J, Smith and Co., Ltd., Compton Works, 
Wickford, Essex.—Above. 

Stocktaking Clearance Sale! Speciál offers 
below. Write or call at once to save disappoint- 
ment.—BROADHURST, CLARKSON AND Co. 

Stocktaking Clearance Sale! 4-in. Premier de 
Luxe Telescope, as new, list price £84, €50: 4-in. 


Premier, perfectly new, list price £55, £35.—BrRoOaD- 


HURST, CLARKSON AND Co. 


3-in. Ottway Equatorial, on garden stand, with 
circles, slow motions, as new, list £25, £17 10s.; com- 
viete with 3-in. Telescope, £22 10s.: 3-in. Negrettl 
and Zambra, mounted in equatorial circles and 


slow motions, £18; 3-in. Grubb ditto ditto, £15.— 


Below. 


23-in. Callaghan, on table stand, with vertical 
steady rod, 3 eyepieces, £10; 2}-in. Browning. on 
trunnion garden stand, 8 eyepieces, £9.—BROADHURST, 
CLARKSON AND CO. 


2j-in. Troughton and Simms, on table stand, 
with finder, 2 eyepieces, and case, £6 108.—BROAD- 
HURST, CLARKSON AND Co. 


3-in. Taper Telescope Look-out, Elliott Bros., 
403.: 2-in. Taper Ditto, 30s.: Naval Cadet, 2ls.— 
BROADHURST, CLARKSON AND CO. l 

Davon Micro. Super Telescope, complete, in 
leather case. as new, £5 10s.; ecst £17 10s.—Broap- 
AURST, CLARKSON AND CO. 

Stocktaking Clearance Sale! Army 2-power 
Telescope, by Taylor, Taylor, Hobson, 70s.; Army 
Signalling Telescope, 42s. | 

Microscope Slide Cabinet to hold 1.200 slides, 
mahogany, £7 10s.; Beck ditto, for 500, £5 is.— 
BROADHURST, CLARKSON AND CO. 


_ Elbow Polariscope, by Newton, 5s.; Lantern 
Microscope, 20s.; ditto, 15s.—BROADHURST, CLARKSON 
AND CO., 63, Farringdon Road, London, E.C.1. 

Box Sextant, by Troughton and Simms, 35s.; 
Clinometer, €E. R. Watts, 7s. ¢d.; Abney Level. lus. 
—BROADHURST, CLARKSON AND Co. 

S-in. Y. Theodolite, by Adie, stand and case, 
complete, £39 Ss., bargaiu.—BRKOADHURST, CLARKSON 
AND Co., E.C.. 

14-in. Troughton and Simms Level, 4{-screw 
stand and case, complete with cuter leather case, 
bargain, £8 10s. 

Don't Forget Our Sight-Testing Department, 
with a fully qualified refractionist in charge. Terms 
moderate.—BROADAURST, CLARKSON AND Co. Note 
our address: 63, Farringdon Road, London, F.C.. 

S.H. Transit Telescope, 3-in., Cooke, £35.— 
Pelow. 

S.H. }-pl, “ King’’ Outfit, three-fold stand, 3 
d. dark slides, casket, 4 Ross R. Symmetrical lenses, 
£9 103.—Below. 

S.H. Chemical Balances, by Mertling, without 
weights, 4%s.—Below. 

Zeiss ‘‘Silvamar’’ Binoculars, new condition, 
£7 10s.—Witts, Opticians, 3, Buckingham Palace 
Road, 8.W.1. 

Cheap Printing is not really cheap unless zoo 
and ecarniage paid.—Try the BILLERICAY PRINTER, 


Essex. 


Powell and Lealand ! Oil, price £5.—CLARKE 
AND Paces CThavies lun, Holborn Cireus, E.C.1. 
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City Sale & Exchange _ 


3} x 2} Salex Reflex Camera, deep focus- 

sing hood, full-size finder, f/4.5 anastigmat lens 

. in focussing mount, 3 slides, and film pack 
adapter, £10 17s. 6d. 


Pr. Goerz Fago 2}x Opera Prismatic 
BINOCULARS, central screw and eyepiece focus- 
sing. bending bar, complete in leather case, 
£3 5s. 


12x Hensoldt Prismatic Monocular, eye- 
piece focussing, complete with solid leather 
case, £3 15s. 


Portable 3-draw Telescope, in new condi- 
tion, oxidised tubes, 1}-in. o.g., sling caps and 
strap, £3 3s. 


41 x 6 oms. Salex Vest Pocket Fooalplane 
CAMERA, direct viewfinder, {/5.5:' anastigmat lens 
in focussing mount, adjustable speed focalplane 
shutter to 1-1,000th sec.. 6 slides, and film pack 
adapter, £6 17s. 6d. 


i-pl. Lizar’s Folding Hand or Stand 
CAMERA, double extension, rising front, reversing 
back, Beck Symm. //§$ Jens, T.P. roller-blind 
shutter, adjustable speeds 1-18th sec. to 1-9th 
sec. and time, complete, 1 double slide, 43s. 6d. 


Pr. 12x Goerz Trieder Prism Binoculars, 
central screw and eyepiece focussing, scriew 
interocular adjustment, complete, leather case, 
£6 15s. 


4mm. Watson’s Holos Micro. Objective, 
n.a. 0.95 for 250 mm. tuhe, £5 12s. 6d. 


j-pl. No. 12 Excelsior Folding Pocket 
CAMERA, focussing adjustment, hooded screen, 
rising front, Special -Achro. lens //§&, speeded 
en shutter and time, complete, 6 slides, 33s. 
9d. ` 


3-in. x 2-in. No, 2 Ensignette de Luxe, 
R.B. lens, focussing adjustment, speeded inst. 
shutter and time for daylight loading roll films, 
45s.; a bargain. s 


Pr. Powerful Marine Glasses, by Lee, 
Southsea, screw focussing, leather-covered, com- 
plete, leather case, 30s. 


*Phone, 
CITY 6981. 


Refractors and Reflectors.—4}-jn, C-ap. Wray, 
£38; 33-in. Cooke, £16 10s.; Cox 3-in., £5 10s.; 63-in. 
Reflector, £12 10s. Write now for particulars.— 
Below. . 

Microscopical.—Living pond life specimens, in 
tubes, for 1s., including postage; also Student's 
Microscope, £4, by Stanley.—MacketT, Manufac- 
turing Optician, Tunbridge Wells. 


Microscopical Slides.—Radium, brilliantly scin- 


tillating, 2s. 9d. Hundreds others. List free.— 
Below. i i 
Osmotic Growths.—Chemicals that look like 


minute living forms. Transparent slides; no polari- 
scope needed. Three distinct types 3s. Absolutely 
unique. Chameleon Crystals, opaque novelty, 10d. 
and 1s. 9d.—GRayY, 40, Grange Road, Lewes. 


Watson’s Research Microscope, mechanical 
stage, compound substage, two eyepieces, 3-in. and 
l-in. parachromatic objectives. Abbe illuminator, 
triple nosepiece, case, equal to new, £32 10s.—Below. 

Lists of Second-hand and New Microscopes 
sent on request. 


WwW. Watson and Sons, Ltd., 313, High Holborn, 
London, W.C.1. 


Newtonian Telescopes.—6!-in., £27 103., com- 
plete; 5i-in. ditto. €15 .15s.; 4}-in. ditto, £12 10s.: 
3ł-in. ditto, €8 10s., including 3 eyepieces, and 
guaranteed of finest make. Monthly terms arranged ; 
no interest charged.—IRVING. 


Newtonian Mirrors Refigured. Thirty-five years’ 
experience. We will guarantce to refigure and im- 
prove any make of mirror. Definition like ice. Have 
a good mirror or non¢ at all —IRVING. 


Standard Eyepieces.—Low power, 12s. 6d.: high 
powers, 15s. All of best make and tested in the 
telescope before leaving our works. Don’t pay more. 
—IRVING, 135, High Street, Teddington. 


Mechanio with lathe anda bench will undertake 
brass finishing, experimentai work, and instrument 
making. Moderate terms.—F. ORFORD, &3, Ash- 
more Road, Paddington. 

Wireless.—Send two stamps for lists of complete 
sets. parts, and sundries. Deliveries from stock.— 
ELECTRICAL SUPPLY Stores, 5, Albert Terrace, King 
Cross, Halifax. 

Elliston’s ‘‘Organs and Tuning,” 666 


pages, 
“15. net.—WEEKES AND CO., 14, Hanover Street, W.1. 

Large Binocular Micro.. 3 cyepieces, ‘Abbe and 
iris, mechanical stage. rack substage, 2 objectives. 


Seen after 5 by appointment. £16. Abbe and iris, 
£1 8s. 6d. } Watson, £1 7s. 6d.—PULLON, 128, Fast- 
combe Av., Chariton. 


}-pl. Goerz Tenax, rising front, focussing, 
Goerz Syntor //6.8 lens in Pronto speeded inst. 
rare and time, 3 slides, and film pack adapter, 
6 ös. 


Zeiss Microscope Stand VII., slip tube and 
micrometer screw focussing, 2 eyepiece ob- 
jectives A and D, complete, in case, £5 is. 


Student’s Microscope, inclinable stand, rack 
and pinion coarss and micrometer screw fine 
focussing adjustment, dustproof triple nose- 
piece, spiral focussing and swing-out substage, 
Abbe condenser and iris, 3 eyépieces, objectives 
2 and }, and case, £13 10s. 


We take your 

Old Apparatus 

in exchange for 
up-to-date 
Apparatus 


Tourist 4-draw Portable Telescope, very 
powerful, 2-in. o.g., brass tubes, morocco- 
covered body, complete, caps and strap, £3 15s. 


Swift Microscope, on tripod foot, inclinable, 
slip tube coarse and micrometer screw fine 
, focussing, double nosepiece, draw tube, sub- 
stage condenser, eyepiece, objectives 3 and i, 
£4 17s. 6d.; a bargain. n 
Abney Level, by Watson and Sons, with tele- 
scopic tube and silvered arc, with vernier, in 
case, 29s. 6d. 
Service Signalling Telescope, by Negretti 
and Zambra, three-draw 22-in. o.g., sling caps, 
and strap, as new, £5 17s. 6d. 


93-94, FLEET STREET, E.C.4. 


Special Microscopical Slide, Longitudinal Sec- 
tion. Root of Onion. Thickness 1-5,000th of inch, 
showing mitosis. Post free, 1s. 3d.—DARLASTON, 31, 
Freer Road, Birchfield, Birmingham. 


“English Mechanic,” 16 volumes, 99 to 114; 
unbound, with indexes, 20s. the lot; Cassell’s New 
Popular Educator, just published, complete, 53 num- 
bers, 30s.—DaAvVIS, 57, Hart Street, Southport, Lancs. 


The Patternscope.—The beautiful, both-eyes, 
several-persons kaleidoscope. See ‘‘ E.M.,’’ March 
id, " Nature,” June 3, etc. Post free, 2s. 6d., 
3s. 6d. (clearer), 7s. 6d. (larger), of ‘* PATTERN- 
SCOPRS,” 85, Duckett Road, Harringay, London, N.4. 


6l-in. Newtonian Reflector, complete, on stand, 
with eyepieces, will do up and make perfect for 
£18. Equal 6-in. achromatic in light, and beat 
5t-in o.g. in definition. All styles and sizes of tele- 
scopes to order. Lists 2d.—F. EURNRERD, M.B-A.A., 
Dryburgh Works, Putney, London, S.W.15. 


Wonderful Pocket Adding Machines— Adds or 
subtracts to £99,999 19s. 113d. Indispensable in 
every office and shop. Simplicity itself. All metal, 
in attractive case. Accurate and reliable. Post 
free, 21s. -—DIxoN, 182, Mount Pleasant, Liverpool. 


A Comp?thensive Treatise on Inorganic and 
Theoretical Chemistry, Vols. 1 and 2, by J. W. 
Mellor, London. Cost 6 guineas. As new, £3 the 
two. Also Prismatic Binoculars (Seltz), 10 x 50, 
perfect, 20 miles range, £5. Also 15 Sets Meccano, 
from No. 1 to 15, nearly new, the lot, £3 10s.—W. 
SaAxBY, 38, Pilgrim Strect, Liverpool. 


You Can Save Money. by purchasing a full set 
of Lathe Castings, all clean and sound and ready 
for fitting together. Made in two sizes: 3}-in. 
centres, 3-ft. or 3-ft. 6-in. bed and 4}-in. centres, 
3-ft. 6-in. or 4-ft. bed, sliding, boring, and screw- 
cutting. Ask for Booklet X and see what we have 
to offer. Prices are cut so fine that it is an oppor- 
tunity which you cannot afford to miss.—Below. 
You Can Purchase the Lathes, finished and 
vomplete, ready for using, at prices which will 
stagger you. We are only oflering them for a short 
time owing to the general depression of the en- 
gineering trades.—Below. . 

We Guarantee the Above Lathes to be accu- 
rate and well made. Send 4 stamps for Booklets 
W.X.Y.Z.—S. HOLMES AND CO. (established 1896), 
Lathe Firm, Manchester Road, Bradford. 


20,000 Nature Bocks. Microscopy, notany, geo- 
logy, meteorology, astronomy. Lists.—NATURE BOOK 
COMPANY. 4, Hoe Street, Plymouth. 


“Native Water” jin the cure of various ail- 
ments, 3s. 6d., post free, from J. C. SLEWINSEI, 36, 
Marlow Street, Kinning Park, Glasgow. 


Leitz Microscope Stand ©, inclinable, on 
horseshoe foot, rack coarse and side micro- 
meter screw fine focussing, rack and swing out 
substage, Abbe and iris, dustproof triple nose- 
piece, 4 eyepieces, objectives l-in., 25th-in., 
i-in., and 1-12th-in., oil-imm., and case, £33 15s., 
in brand new condition. 


}-pl. Victo Field Camera, double extension, 
rising and falling front, swing and reversing 
back, Thornton Pickard time and inst. roller- 
blind shutter, Busch Symmetrical f/8 lens, iris, 
complete, slide and stand, 47s. 


Chadwick Stereoscopic Camerd for double 
i-pl., rising front, swing back, complete, two 
double book-form slides, 48s. 6d., m good order. 


3-in. O.G, Astro. Telescope, track and 
pinion focussing, mounted on claw table stand, 
1 astro. and 1 terrestrial eyepiece, complete 
in case, £11. 


Browning Microscope, inclinable, rack. 
coarse and micrometer screw fine focussing ag- 
justment, mechanical stage, eyepiece, objectives 
l-in. and 3}-in., and case, £5 5s, 


}-pl, No. 2 Planex Reflex, triple exten- 
sion, rising front,- full-size viewfinder, deep 
focussing hood, reversing back, foealplane 
shutter, adjustable speeds 3 sec. to 1-1,000 sec. 
and time, Cooke III. //6.5 anastigmat lens, 3 
double, slides, and case, £10 15s. 


44 x 6 cms. Vest Pockes Sprite, R.R. 
lens, time hulb and speeded inst. shutter, dia- 
paras, direct viewfinder, complete, 6 slides, 
31s. 6d. 


Pr. Wood, Cheavsids, Powerful Field 
GLASSES, leather-covered, complete, leather 
cas, . 428, g 


Jules Richard Barograph, or Self-record- 
ing -Barometer, fitted 8-day clock in revolving 
cylindrical drum, carrying chart showing week's 
record, mahogany and glass case, £7 lös, 


i-pl, Stand Camera, double extension, ris- 
ing front, wide angle movement, reversing and 
swing back, R.R. lens, T.P. roller-blind shutter 
speeded inst. ana time, 1 double slide, 37s. 6d. 


WIRES: '‘ FILMS, 
FLEET, LONDON.’ 


Astronomical Telescope for ‘Sale, Bateman's 


make, about 4 ft. long, in strong case, complete with . 


tripod, cheap. Appointment.—BrucE, 12, Dalmeny 
Road, Tufnell] Park, N.7. 


We Manufacture all kinds of Small Parts tor 
Wireless Sets, Microscopes, Telescopes, etc. Con- 
denser Plates cheap. We guarantee the best work, 
prompt attention. nnd lowest prices—Send@ your re- 
quirements to COWELL Bros., Scientific Manufac- 
we 21, Moreton Place, Bélgrave Road, London, 
.W.1 : 


` 
50,000 Choicest Microscopic ©Objeots, Micro- 
scopes, Books, Mounting Materials. Collections pur- 
chased.—SUTEh, 10,  Highweck Road, South Totten- 
ham. 


Superb Polished Mahogany Chest, with thou- 
sands of lenses, all kinds, £3; beautiful Burr Wal- 
ua Antique Oval Sutherland Leaf Table, £3, paid.— 

elow. i 


13 Youlton Rifle Hyposcopes, with prisms. 20.. 
paid; moths banished: 3 ft. 2 in. Camphor Wood 
Chest, 15s., paid.—Below. 


Beautiful Coloured Fur Rug,. 25s.; Dickens’ 
Works, 23 vols., old library editions, original, uncut, 
comic plates, £2.—Below. 

‘Fine Old Violin Outfit, £6 (Hill valned violin 
alone £10); Goerz 9x Prisms, fine case, £6.—Below. 


Gestetner’s No. 6 Rotary Cyolostyle, £4; ex- 
pensive Brass, Oak Cutlery Chest, 10s.—BLAEE, 17, 
St. James's Street, Fortsea. 


Books for Sale, Prices include postage or car- 
riage. ‘‘ The Development of Birmingham,” by Wil- 
liam Haywood, F.R.I.B.A., first edition, 7s. 6d. ‘‘ The 
‘Presto’ Shift of Hours Worked Calculating Card,’ 
ls. ‘‘Italian Sea Power,” by Archibald Hurd, 1s. 
“ Aeroplane Construction,” by Sydney Gamme, 5s. 
“ Inhabited House Duty and the Laws Thereon,” 
by W. E. Snelling, 10s. ‘‘ The Origin of the Forms 
of the Earth and Planets,” in French, by M. Emile 
Belot, 10s. “The Law of Checkweighing,” by J. H. 
Cockburn, 5s. ‘‘ Factory Management Wastes,” by 
James F. Whiteford, 5s. “The Housing Problem: 
Its Growth, Legislation, and Procedure,” by John J. 
Clark, M.A., F.S.S., 15s. “ Aviation,” by Benjamin 
M. Carmina, 5s. ‘‘ Domestic Architecture in Aus- 
tralia,” with 47 plates, 10s. ‘‘ Electrical and Other 
ppencerine Contracts,” by W. S. Kennedy, LL.B., 
Barrister-at-Law, 5s. ‘‘ Metals in Aircraft Construc- 


. tion,” by Wilfred Hanby, 3s. ‘‘Man and His Build- 


ings,” by T. S. Atlee, A.R.I.B.A., a plea for the 
revival of the Guild spirit of the past, 8s. 6d. ‘‘ Vic- 
toria History of the Counties of England: Parts 1 
and 3, Herts,” 10s. “ Air Screws in Theory and Er- 
periment,” by A. Fage, £1. ” British Standard Forms 
of Notched-Bar Test Pieces,” 3s. ‘‘ Model Aeroplan- 
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FRAME AERIALS. 


It has been suggested to. me, in view of 
the present interest in wireless matters, 
that there are a number of people who are 
unable, for some reason or another, to fit 
up an outdoor aerial. In these circum- 
stances a few remarks on frame aerials 
would appear to be of interest to persons 
who cannot manage to erect an aerial of 
the ordinary type. To people who are for- 
tunate enough to possess an attic of fair 
dimensions the problem simply resolves 
itself into the best method of slinging the 
aerial wires on the rafters, so as to obtain 
a maximum of signal strength. In a case 
of this kind the aerial is necessarily wound 
in such a manner that the oscillations pass 
along two wires in fairly close proximity 
to each other. As these oscillatory currents 
set up magnetic fields around the conduct- 
ing wires, it becomes necessary, therefore, 
to bear in mind that the magnetic fields 
may help or oppose each other. The rule 
follows, therefore, that wires wound, let us 


“To Earth Terminal 
; of Tumer 


Tuner 


on 
Transmitter 


Fig D 


say, in the shape of a square, should be 
so wound that the opposite portions of 
the same turn are as far as possible each 
from the other. The diagram hereunder, 
Fig. 1, will make clear how such an aerial 
should be. The wave length, in metres, 
may be approximately determined by mul- 
tiplying the total length of wire in feet by 
a factor varying between 3.5 and 4.5. 
This gives the approximate wave length in 
metres. The details of erecting such an 
aerial are comparatively simple. Four 
stout wooden pegs, covered by a layer of 
ghellac varnish or other insulating mate- 
rial, are pegged into the corners of the 
rafters so as to form a square or rectangu- 
lar shape. The length of the pegs varies 
with the distance between the pegs and in 
accordance with the number of turns it is 
desired to wind upon them. The wire, pre- 
ferably enamelled copper, of a gauge not 
smaller than No. 22, is then wound round 
the room. The two ends of the wire are 
connected to the terminals of a variable 
tuning condenser of fairly large capacity. 


‘This is necessary, as the frame aerial acts 


as the tuning inductance of the circuit,] The same holds with transmission. The 


The whole tuning of the circuit must, 
therefore, be done by varying the capacity. 
One point to be noted in connection with 
the frame aerial is that there is always an 
“optimum ’’ wave length, although the 
frame aerial, such as described, will be 
found to be sensitive over a fairly wide 
range. The aerial, as outlined above, will 
give quite reasonable results in the hands 
of an experienced operator, even if used 
only with a crystal set, but with a valve 
set the results will be found to be equal 
to any average outdoor aerial. One ad- 
vantage of the frame aerial is to be found 
in the fact that a tremendous number of 
strays which are brought to the receiving 
apparatus by the “earth” wire will be 
eliminated, as the earth connection is not 
used with this type of antenna. A diagram 
connected to a crystal detector set is given 
below (Fig. IT.) 


Modifications and on 


improvements 


Aer ia l 
Termin a | 


-| ing. 


and cannot conveniently be made variable. | method which 1 am about to describe will 


take the fullest advantage of this prin- 
ciple. The frame aerial can be wound 
upon any door of the house which is cap- 
able of being swung through an angle of 
180°. The details of construction should 
be varied to fit the change in circum- 
stances, and the two ends of the frame 
aerial connected in the same manner across 
a variable capacity, and from thence to the 
aerial and earth terminals of the tuner. 
The bearings of the station from which it 
is desired to receive may be determined 
from a map, and the door set by a compass, 
so that the aerial lies in the plane parallel 
to. this direction. Signals should then be 
received quite strongly (assuming always 
that it is a station whose signals can be 
heard on an ordinarily efficient aerial), 
and final adjustments made by swinging 
the door so as to obtain maximum signal 
strength. 

A further method of erecting a frame 
aerial, and one which has the advantage 
of being more or less portable, is by build- 
ing a framework in the shape of a cross, 
on the extremities of which are screwed 
pieces of ebonite; the wire is then wound 
on this cross so as to form a square 
(Fig. IV.). . 

The end of the upright batten is 
screwed into a revolving baseboard, so that 
the aerial may be rotated through 360° of 
angle. This method has the advantage, 
in addition to being movable bodily, of 
giving a very fine method of direction find- 
The above remarks deal briefly with 
what it is hoped will prove a helpful 
method of erecting aerials of a type which 
does not depend on the possession of a 
large garden or other open space. It will, 
I hope, be of use to those experimenters 
who live in towns and other places where it 
is difficult to obtain any space other than 
that enclosed by the four walls of a house. 

H. A. Parsons. 


— >e e 
THE MOMENT OF DEATH.* 


By CAMILLE FLAMMARION. 


The visioning of death-scenes at a dis- 
tance is not as rare as one might think. 
Two cases given in the book are remark- 
able in that they did not take place dur- 
ing sleep, in a dream, as most of them 
do. The same is true of the following 
It happened in broad daylight, perhaps 

lin a state of momentary somnolence. I 
received an account of it in March, 1899: 

It was in 1888. The mother of one of 
my friends, a student of medicine, was 
ill. One day his father, probably fearing 
an early death, sent him for his aunt. 


AT 


this circuit will doubtless occur to many, | who lived in a village fifty kilometres 


but this circuit is given as being one of the 
simplest to set up, and, moreover, is one 
with which results have actually been ob- 
tained when using a frame aerial. Other 
methods of setting up a frame aerial will 
naturally be suggested by the description 
given above, but there is another method 
which gives considerably improved results 
in the use of a frame aerial. This method 
is based upon what is termed the direc- 
tional effect of antenne. It is & matter 
of common knowledge to those who have 
followed the developments of wireless that 
an aerial receives signals more strongly 
from, or transmits signals more strongly 
to, a certain point of the compass. For 
example, an ‘‘L” aerial will detect more 
sensitively when receiving signals from 
the direction opposite to that in which the 
free end of the aerial is pointing (see 
diagram ITI.). 

The strongest signals will be received 
when the transmitting station is in a 


straight line with A.B. and is situated in. 


from their city. My friend had to travel 
by carriage. During the trip he had 
the following vision: His mother, lying 
in her room, had her hands crossed on 
her breast, holding a crucifix; her eyes 
were closed, and the pallor of her face 
was that of someone dead. Her relatives 
were around the bed, weeping. Even the 
room in which his mother lay was hung 
with funeral emblems. This sudden 
vision had been so distinct, and my friend 
had been so frightened by it, that he 
uttered a cry. When the coachman, hear- 
ing his ery and seeling his pallor, had 
learned the reason, he made sport of him. 
When he reached the house he was startled 
to see his visionary picture real! He 


armee 


6d.), 


+“ At the Moment of Death” (price 10s. 
now being published by Messrs. T. Fisher Unwin, 
Ltd.. 1. Adelphi Terrace, W.C.2, is the second 
volume of the great Ferneh secientist’s trilogy on 
~urvival after physical death. The author presents a 
mass of evidence of psyehic power exhibited at the 
very moment of bodily dissolution. The first volume, 
“ Death and Its Mystery: Before Death.” has 
aroused erormousvntere-t in the subject, which this 


the direction to which A.B. is pointing? will dowue-s_ intensity. 
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found, too, that the event had occurred 
about:the time he had had the vision. I 
say about, for my friend had not thought 
of noting the exact time; but he well 
remembers that the two occurrences took 
place before noon, and the death preceded 
the vision. It is to be noted that my 
friend was then sixteen, and that his 
father, when he sent him for his aunt, had 
not told him of the seriousness- of his 
mother’s illness; moreover, the father 
himself did not believe the end so near. 

Another case is similar, and it could 
not be taken exception to, either, on the 
grounds that the number and the diversity 
of dreams explain the coincidence. A 
- Paris official, in an omnibus, was present 
at the death of his mother, whom he did 
not know was ill 


My late lamented friend, Dr. Durand de 
Cros, informed me, in days gone by, of 
the following curious experiences of a 
clerk, a friend of the doctor, in the Paris 
Central Postal and Telegraph Office. Let 
us read this account, which he wrote to his 
brother :— : 


“I came out of the office about half-past 
` five, and took the omnibus which runs from 
Grenelle to the Saint-Martin gate. During 
the whole day I had not had a single 
thought about the region where we spent 
our childhood. Suddenly, when I had got 
to the rue Jean-Jacques Rousseau, I had 
a very distinct vision of poor Mamma 
lying in her bed ill. I had the feeling 
that she was going to die, and I remember 
that, in the sort of dream I had, I said 
to her, ‘ Wait, Mamma, I’m coming.’ I 
had no illusions as to her condition, and 
I felt drawn, so to speak, to the other 
world. This made me wish to die, too. 
- When I got back to where I lived, at 
eleven o'clock at night, the janitor gave 
me a telegram, and I must say that I 
thought at -once of what had happened 


to me in the omnibus, and did not for an: 


instant doubt that the telegram would 
announce her death. I did not go to bed, 
waiting impatiently for daylight, that I 
might leave. Leon was with me when I 
got back, and when I received the telegram 
I told him what had happened to me in 
the omnibus. He then told me that, as a 
matter of fact, I had seemed ‘ very queer’ 
at that moment, and that I had answered 
him incoherently.. He can xouch for the 
facts. It seems, too, that during the re- 
mainder of the evening I was not myself. 


This singular occurrence made a deep im- 


pression on me, which is as fresh in my 
memory a3 on the first day. Usually the 
sight of a dying person is painful, but, 
in my case, I repeat that I felt, rather, 
the satisfaction of being sure of im- 
mortality.” 

Another observation was likewise made 
by one in good health, in broad daylight. 
A London physician, who died at a dis. 
tance, was seen from the environs of the 
English capital, in the room where he 
. died unexpectedly. The vision took place 
ten hours after his death. The investi- 
gation made to verify the details of this 
narrative established that the doctor died 
in the hospital of a little village in a 
warm country, and succumbed to a more 
or less sudden illness. The doctor’s widow 
made it known that the room in which 
her husband died corresponded to the 
description given. 

This visioning of those dying at a dis- 
tance is an indubitable as it is astound- 
ing. Here is another example. Let us 
note that in all these cases there is no 
question of nocturnal dreams. A young 
girl of fifteen, seated before the fire, had 
the feeling that her father was dying 
several kilometres away. The ‘‘ Annales 
des Sciences psychiques ’’ of 1895, pub- 


from Mons. C: Thiery, telling this story 
in' the following words :— 


“ About thirty-five years ago a young 
girl who was staying with me had gone, 
with her mother, to take over an inheri- 
tance of an old uncle, who was dead, the 
parish priest some leagues from there. 
She was a child of from twelve to fifteen, 
of a very nervous—I might say a rather 
over-excitable—temperament, which she 
got from her ‘family. One day, seated 


‘before the fire, self-absorbed, her head in 


her hands, she saw, as though inwardly, 
what was going on at that moment at her 
father’s home. She saw him dying, was 
present at his death and the attendant 
happenings. That very day she told the 
persons of her immediate circle of this 
strange vision. Naturally, they did not 
believe what they considered wild state. 
ments. But she persisted in declaring that 
her father was dead, though she had left 
him in good health, and she harassed her 
mother to such an extent that the latter 
was obliged to take her back home. Up 
to that time they had heard nothing of 
the father. When they were some kilo- 
metres away—seven or eight—and had 
received no news, and since no one be- 
lieved in her vision, she thought she had 
been the victim of an illusion, and began 
to sing, to shout, to gesticulate, child-like 
to show her joy. But then it was that a 
native of the region, coming from their 
neighbourhood, shouted at her: ‘ You’re 
right to make so much noise! Your father 
is dead!’ It was true: her father was 
dead. What she had. seen was confirmed. 
In this case, then, there was not the least 


deception. This person is still living, and |. 


is the mother of a family.”’ 
— 0 oe 


A CLOCK THAT RUNS WITHOUT 
WINDING. 


For many years the bugbear of clock- 
makers has been the main-spring. Spring 
tension and spring driving power are, of 
course, greater when the spring is tight 
than when it is partly run down; and 
the regulation for this condition, to en- 
sure regular running at a uniform rate 
from the time the main-spring ‘is wound 
up tight until it is completely run down 
is the most difficult part of clock-making. 
And this is but the worst drawback of the 
main-spring—there are others which 
might be mentioned, such as the necessity 
for using highly-tempered steel, which is 
peculiarly liable to crystallisation and 
breakage when subjected to much vibra- 
tion—which it gets when used on an auto- 
mobile, for instance—and which, under 
this crystallisation, deteriorates rapidly 
and to an extreme degree even when no 
actual break occurs. 


We illustrate a clock now- on the 
market after some six years of investiga- 
tion and development, in which the main- 
spring is done away with. The driving 
force is electric, and comes from the bat- 
tery. The user of the rather short-lived 
search-lights which have. been on the 
market in recent years will be amazed to 
learn. that the dry battery which comes 
with the clock is guaranteed to run it for 
a year. The reason for this is mainly that 
current is used, not continuously, but in- 
termittently. At each tick of the clock the 
circuit is closed, and the current flows for 
an extremely short interval of time; dur- 
ing by far the Jarger part of each second 
no “juice” is used. 

There is no main-spring, and hence the 
clock is never wound. ‘The timepiece 1s 
set, the battery inserted, and at once the 
clock starts running, and runs for a year. 
It can not run irregularly—so long as 


lished (page 284) a most curious letter | there is current to run it at all itcmust 


keep uniform time. The drawing shows 
the principles of its operation. 

The spiral spring-A pulls the armature- 
B so that the driving pawl D drives the- 
ratchet wheel E (a non-conductor) in the- 
clockwise direction of the arrow. The- 
driving pawl D and the holding pawl F 
press downward on the ratchet wheel -E.- 

When this wheel turns through tho- 
length of one tooth the holding pawl F 
drops from the top of the tooth and makes. - 
contact, as shown in the drawing, with the- 
driving pawl D, thus completing the cir-- 
cuit from the battery through the magnet. 
G. The latter, energised by the. connec-- 
tion, attracts the armature B, pushing the- 
driving pawl D over the top of the next 
tooth in the ratchet wheel. D then drops. 
to the bottom of the tooth; ‘the pawl F. 
being held at the top of the ‘tooth and the- 
circuit broken. With the armature re- 
leased from the magnetic pull, the spiral 


na 
ites 
I 


aaan 
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= GROUND = GROUND. 


‘spring A is then able to pull it over again, 


and the process is repeated. — | 

Making and breaking the circuit, which: 
tensions spring A, takes less than one- 
fiftieth of a second, and it is only during 
this interval that current is used. The- 
spring remains always under the same ten-- 
sion (save for the variation between. ten-- 
sion and relaxation induced by the action- 
of the current and the magnet); there is- 
nothing to run down and no change what- 
ever in the action of the clock from hour to- 
hour or day to day. The current is either 
strong enough to overcome the spring, and’ 
work the clock; or it is not, and in this. 
event a new battery is put in—once a year. 
—‘‘ Scientific American.” 


————_ >» A A 


LOGWOOD INDUSTRY IN J AMAIOA. 


Logwood was first introduced into 
Jamaica from Honduras in 1715, and was- 
later carried to other parts of the West 
Indies. It-will grow well on all soils, 
except loose sand and heavy. clay, but it 


grows best and produces a finer heartwood’ 


on moist, mich soil where there is an abun- 
dance of vegetable matter. The climate 
must be hot, but not arid, although it has 
been found that when the plant becomes 
firmly rooted it stands a drought very 
well. Very little attempt is made to culti- 
vate it, and most of the wood is cut from 
self-sown trees, which are usually found 
on waste lands unsuitable for cultivation. 
Until quite recently, writes the United 
States Vice-Consul at Kingston, the pro-- 
duction of logwood crystals has been very 
remunerative. A large dyeworks plant 
in Jamaica has been paying only £40 for 
sufficient raw material to make one ton of: 
crystals, which sold in London for £200. 
An association of logwood growers has. 
been formed, however, for the purpose of 
obtaining higher prices for their logwood. 
Pending the formation of this association,. 
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the demand for both logwood and crystals 
-declined to such an extent that the local 
factories were forced to close down. 
There are three plants producing log- 
wood extract in Jamaica: onein Spanish 
Town, one in Lacovia, and one in 
‘Savanna-la-Mar. The plant at Spanish 
Town is the largest. Its minimum crush- 
ang capacity is 20,000 tons (of 2,240 lb.) 
per year, while the plant at Lacovia has 
a capacity of 12,000 tons per year. Figures 
are not obtainable for the plant at 
Savanna-la-Mar, as it was completely 
‘destroyed by fire shortly after its com- 
pletion. It requires from 8 to 9 tons of 
logwood to produce 1 ton of crystals, and 
a somewhat less amount to produce 1 ton 
of liquid extract. Crystals are always 
shipped in casks containing 320 pounds, 
while the liquid is shipped in barrels con- 
taining 650 pounds. 


——>>» 6oa--< 


DAYLIGHT SAVING AND ITS 
EFFECTS ON INDUSTRIAL OUT- 
PUT. 

The following well-argued letter ap- 
peared in the ‘‘Times’”’ of the 5th in- 
-stant :— R 

While a Bill to make permanent the 
Summer Time Act is before Parliament, 
daylight saving has been permanently re- 


pealed as a national measure by America,- 


Germany, Australia, and almost univer- 
‘sally. Why? | 


The case for the shift of the clock 
rests on the assumption that the more 
Recent. 


‘sunshine one gets the better. 
-ecientific research shows a needed qualifi- 
cation. Physical energy is demonstrably 


greater in the temperate than the tropic. 


zones; and to determine precisely what 


measure of sunshine produces 


langour -detrimentally affecting 
-southern races shows that we get too 


much. It is, therefore, just at the time. 


wwe get too much—when industrial out- 


‘put and school efficiency can be proved 
to decline from this cause—that legisla-. 
tion proposes, by a change of the clock, 


to compel us to have more. 


The daylight savers’ reply is that heat, 


not light, is the cause of the decline—a 
contention largely true. 
cannot at 4, by a shift of the clock, get 
3 o’clock’s light without 3 o’clock’s heat, 
‘where is the relevance of the point? 
‘Grant heat, or any factor whatever of 
sunshine as the cause of the admitted 
summer enervation, and the question 


stands: Why give a larger dose of what- 
ever—from excess—is already doing 
harm ? 


The change is open to other grounds of 
attack. It demonstrably shifts work from 
hours when our vitality is high to when 
it is lower; and when—as is now notori- 
ously being proved in practice—equivalent 
effort and hours of work inevitably pro- 
duce less. That work at early hours is 
‘markedly inefficient and tends detriment- 
allv to affect output through the day is 
evidenced by all Continental and Ameri- 
can research and endorsed by our own 
Government’s reports on industrial 
fatigue; indeed, the sacrifice of early-hour 
work altogether is found so coincident 
with increased efficiency and output, they 
ommend the hours of 8 to 8.30 a.m. as 


ghest: 
physical energy, the daily and hourly 
-industrial output of vast numbers of. 
workers has been minutely recorded in]. 
America and the Continent for years. Ail, 
evidence establishes that physical energy 
in our temperate zones rises by a material’ 
percentage in spring and autumn; that. 
in winter we get too little sunshine; while: 
in summer a touch of the enervation or. 
more. 


But since one: 


best for the commencement of our in- 
dustrial day, as already adopted by our 
great industrial rivals. 

From the standpoint of recuperation as 


well as of work the change is no more for- 


tunate. For while the stimulus of light 
is, to a point, of admittedly high value 
during hours of labour, the converse is as 
demonstrably true ®f the hours of re- 
cuperation and repair. 
hours of twilight for relaxation from the 
casual fatigues of the day, or subduing 
of light when seeking rest, has, like the 
screening of seedling life to stimulate cell 
formation and growth, a proved scientific 
oasis, and can be shown to nelghten pro- 
foundly the completeness and efficacy of 
our rest. 

So far from our welfare demanding 
yet greater heat and longer sunshine 
when the Sun is some sixteen to seventeen 
hours daily above the horizon, it is the 


-excess of radiation and heat in our cities 


through the height of the summer that 
makes so imperative our need for re- 
cuperation at that period of the year at 
all; and our holidays are rightly and in- 
stinctively sought where the effects of the 
excess may best be avoided, as om moun- 
tain or moorland altitudes or by the sea. 

Yet though the Government’s own in- 
vestigatory commissions on industrial 
fatigue urge that the workers’ health and 
efficiency demand later and not earlier 
hours, while agriculture overwhelmingly 
protests itself hampered by the shift of 
the clock, and the detriment is so widely 
evidenced in school work, a Special Com- 
mittee has had to consider how to counter 
it. Parliament now proposes permanently 
to enforce the shift. 

Why? | | ` 
| JOHN WILLIS, 
Fellow of the Royal Meteorological Society 

Southwell Lodge, 

Ipswich Road, Norwich. 
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A WATER-RAISING INVENTION. 


Sir Oliver Lodge, in a letter to the 
“ Manchester Guardian,” says the utilisa- 
tion of simple, natural forces such as 
those of wind and water is of such great 
antiquity that the invention of any new 
device must be regarded as unlikely. 
Nevertheless, what seems to be a new 
method of automatically raising water by 
its own gravity in combination with 
atmospheric pressure, wherever a small 
head of water is available, has been 
recently invented by an Anglo-American 
British citizen, Mr. Thomas Gaskell 
Allen, whose name is already associated 
with a modified oxy-acetylene process. His 
water-raising apparatus (known as the 
hydrautomat) works on a principle en- 
tirely different from that of the hydraulic 
ram: it is a quiet and static affair, in- 
volving no machinery, no impetus or 
shock, and only one necessary mechanical 
valve. The method has been described 
in several of the technical papers, and 
a model plant now working at Carshalton 
has been depicted. But it is so simple 
and interesting a contrivance as to deserve 
a more general notice, since the raising 
of water for irrigation and other purposes 
is of vital importance in many countries ; 
and it is surprising that so convenient 
and practical a plan for making it quietly 
raise itself has not been devised before 
the twentieth century A.D. 

The hydrostatic arrangement attributed 
to Hero of Alexandria, and sometimes 
used for scent fountains, may be said to 
contain the germ of the idea; and on 
working out the theory of the new in- 
strument I find that it enables water to 
be raised to very considerable. heights 


& 


The turning to 


without any solid moving parts except one 
sluice, or possibly two, without involving 
a great pressure in any part of the instru- 
ment, and with quite considerable 
efficiency. 

I know nothing about the commercial 
prospects of the invention, but I can 
imagine several useful applications for it, 
and think that a hydraulic system which 
can secure a result of this kind is. bound 
to be of service to mankind. 


— >» 6ae-___— 


SCIENTIFIC SOCIETIES. 
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INSTITUTION OF ELECTRICAL 
EN GINEERS, 

At the Institution of Electrical 


Engineers the second of the lectures on 
“ Physics in Industry’’ arranged by the 
Institute of Physics was delivered on 
Tuesday, July 3, by Sir J. Alfred Ewing, 
who had chosen for his subject “The 
Physicist in Engineering Practice.” 

Sir Charles A. Parsons was in the 
chair, and in introducing the lecturer 
referred to the fact that Sir Alfred 
Ewing, when sent to report on the turbine 
in its early days, returned with blessings 
on his lips in place of the curses that 
many expected. 

Sir J. Alfred Ewing began by empha- 
sising the close relationship between 
physics and engineering, and declared 
that should a Boundary Commission be 
appointed to determine the dividing line 
he would have to refuse to serve on it. 
The physicist sometimes made inventions 
which could be immediately applied to 
engineering; at other times he assisted 
the engineer to clarify and co-ordinate 
his ideas by furnishing him with methods 
and instruments for testing. | 

Still more striking was the large num- 
ber of discoveries made in the physical 
laboratory with no practical end in view, 
which had afterwards proved to supply 
the basis of engineering applications of 
immense importance, The oscillatory 
nature of certain, electrical discharges in- 
vestigated by Kelvin without thought of 
their application was fundamental for 
wireless telegraphy, and the emission of 
electrons from a heated wire, thought by 
the discoverers to have a purely theoreti- 
cal interest, was applied by Professor 
Fleming in the so-called thermionic valve, 
which was sv important in modern wire- 
less practice, and threatened to overwork 
the ether by facilitating the so-called 
broadcasting. 

Turning to thermodynamics. the 
science which treated of the transforma- 
tion of heat into work, and so underlay 
the theory of all heat engines, Sir Alfred 
described the fundamental importance of 
the work of the young Frenchman Sad: 
Carnot, the son of the Carnot celebrated 
as the ‘‘organiser of victory.” Early 
last century he laid down the principles - 
which Lord Kelvin and others afterwards 
combined with the results of Joule in a 
body of mathematical and physical 
theory on which the theory of the steam 
engine was founded. 

The nearest approach to Carnot’s ideal 
engine had been furnished by Sir Charles 
Parsons, who, by careful consideration of 
the causes of inefficiency in the cylinder 
engine, evolved the modern turbine. His 
engine most nearly took advantage of all 
the energy, theoretically available. 
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SCIENTIFIC NEWS. 


The British Pacific Science Expedition, 
which proposes to penetrate the unex- 
plored and densely forested regions of 
New Guinea towards the end of the year, 


opened their headquarters at 29, Newman 
Street, on the 4th inst. Mr. Neal 
McNeill, who will be director of the 
expedition, explained that it would travel 
right across New Guinea, an almost un- 
explored country, from north to south, 
landing at a point on the north coast 
about longitude 142 deg. east, and forcing 
its way across the Victor Emanuel Moun- 
tains to Mount Blucher, where the second 
base would be formed. He expected this 
part of the journey to be the most diff- 
cult, as the jungle was very dense, and 
it would probably occupy about’ six 
months. The second stage would follow 
the course of the Fly River, and this 
part he expected to negotiate at greater 
speed with the help of rafts. The third 
base would be formed at the junction of 
the Fly and Strickland rivers, and from 
there the south coast would be explored 
about the Gulf of Papua. 


The retirement of Sir Alfred Keogh 
from his position as Rector of the Im- 
perial College of Science and Technology 
on reaching the age of 65 is sincerely 
regretted by every scientist, and by all 
who have realised the great value 
of his work during the war for the 
British- troops. In the first few months 
of the war wounded men were carried 
in ordinary Army Service Corps wagons 
and left for days without proper medical 
attention. Lord Esher has told the story 
of Lord Kitchener, on hearing of the posi- 
tion, summoning without delay the act- 
ling head of the R.A.M.C., then Sir 
Arthur Slozzett, and recalling Sir Alfred 
Keogh immediately from France, where 
he was acting as Commissioner of the 
British Red Cross. This led to Sir 
Alfred’s appointment as Director of 
Medical Services at the War Office, and 
by close co-operation with Sir Arthur 
Stanley and with the medical officers in 
each centre of war the medical administra- 
tion was rapidly and effectively re- 
organised. Sir Alfred Keogh’s successor 
as Rector is Sir Thomas Holland, Major 
and Commandant of the Manchester Uni- 
versity Officers’ Training Corps and Pro- 
fessor of Geology. Sir Thomas was an 
old student at the College of Science, 
and in 1889 was the Berieley Fellow of 
- Owen's College. Much of his experience 
of mining and geology has been gained 
in India, where for a time he was a mem- 
ber of the Council. 


A new book on “Ornamental Turning 
Design ’’ is announced, by an old contribu- 
tor to ‘‘Ours,’’ the Rev. G. A. Grace, of 
Harnhill Rectory, Cirencester. It is in- 
tended to meet a want felt by ornamental 
turners of experience, with illustrations 
and descriptions of the most recent work 
executed by the lathe in ivory and the 
hardwoods. Eath object chosen for 
illustration will. possess high artistic 
form, and be of considerable interest. 
No one of the illustrations has been 
published before. They will represent 
work executed by eminent turners, such 
as the late Sir Thomas Bazley, the late 
Rev. C. C. Ellison, and Lady Gertrude 
Crawford, a very original turner, and 
exponent. of the results attained by chucks 
used in combination, and winner of the 
gold medal at the Turners’ Exhibition, 
as well as the work of other turners. 
The illustrations will be actual photo- 
graphs of whole-plate size, that is about 
8 by 6 in. The accompanying letter- 
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press will give data as to the dimensions 
of the component parts of each subject 
illustrated, as well as a general indication 
of the mechanical manipulation employed 
to effect the results shown. The photo- 
graphs will be professionally taken and 
mounted -on either thick paper or thin 
cardboard, and with the letterpress 
nicely bound. Theeprice of the work will 
be announced, but in no case will more than 
thirty be employed, or the cost more than 
50s. Those who indicate their intention 
to subscribe (please send no money) will 
have their names in the list of subscribers 
and printed in the book. 


In the House of Commons last week 
Mr. Pike Pease (Assistant -Postmaster- 
General) told a questioner that on June3 
the total number of licerices granted for 
receiving wireless messages was approxi- 
mately 11,000, and the number of 
licences granted for ‘transmission was 
approximately 450. He was not yet in a 
position to make a statement with regard 
to broadcasting schemes, as the question 
was still under discussion with the asso- 
ciated manufacturing companies. 


The Secretary of State for Air gives. 


notice that, in pursuance of Section 12 
of the Air Navigation Act, 1920, he has 
made Regulations. for the investigation of 
accidents. arising out of or in the course 
of air navigation. The Regulations came 
into force on the 12th inst. They are 
based upon three years’ experience of the 
voluntary system, which has hitherto 
existed, and their main features are as 
follows :—(1) Compulsory notification of 
accidents. (2) Statutory powers for pre- 
liminary investigation of accidents by an 
Inspector of Accidents appointed by the 
Secretary of State. (3) Statutory powers 
to order, if deemed necessary, a formal 
investigation by a person specially ap- 
pointed by the Secretary of State. (4) 
Statutory authority for the publication 
of the whole or part of the report of an 
Investigation. 


_No. 3, Vol. XXIII., of the “ Transac- 
tions’’ of the Optical Society, published 
by the Society at the Imperial College 
of Science and Technology, South Ken- 
sington—price to non-members, 10s.—is 
an excellent and well-illustrated issue. 
It contains papers on ‘‘The Structure of 
Abraded Glasses,” by F. W. Preston, 
B.Sc., A.M.I.C.E.; “The Stress Con- 
ditions Surrounding a Diamond Cut in 
Glass,” by A. J. Dallday, A.Inst.P., and 
F. W. Twyman, F.Inst.P.; “The Bar 
and Stroud 100 ft. Self-contained Base 
Rangefinder,” by James Weir French, 
D.Sc.; ‘‘A Criticism of the Nodal Slide 
as an Aid- in Testing Photographic 
Lenses,” by T. Smith, M.A., F.Inst.P., 
and John S. Anderson, D.Sc., F.Inst.P. ; 
“A Non-Polarising Spectrophotometer,”’ 
by J. A. Bull, M.Sc., F.Inst.P.; ‘‘ The 
Photometry of Optical Instruments,” by 
J. Guild, A.R.C.Sc., F.R.A.S., F.Inst.P. ; 
“A Projective Treatment of the Sub- 
marine Peuiscope,’’ by T. Smith, M.A., 
F.Inst.P. ; and a ‘‘ Further Discussion on 
Dr. French’s paper on ‘The Interocuiar 
Distance.’ ”’ 


The most interesting of the many 
articles in ‘Science Progress”? for 
July (London: John Murray, 6s.) is 
that by Mr. H. Spencer Toy, 
F.R.A.S., on “The Present Concep- 
tion of Matter,’ in which the fun- 
damental question what are the consti- 
tuents of an atom are discussed. The 
others are on the ‘‘General Behaviour of 
Optically Active Compounds,” by Prof. 
T. S. Patterson, D.Sc., Ph.D.; ‘ Diffu- 
sion in Deformed Gels,’ byn Emil 


No. 2990. Jury 14, 1922. 


Hatschek, F.Inst. P.; ‘‘ The Life History 
of the Common or Freshwater Eel,” by 
C. Tate Regan, F.R.S.; and ‘‘ Architec--. 
tural Acoustics,” by G. A. Sutherland, 

M.A. The Popular Science paper is on 

‘Colloids: or the Material of Life,” by 

S. C. Bradford, D.Sc. The “Essay Re- 
view” is on. “The. Philosophy of 

Physics,” by Prof. A. W. Porter, D.Sc., 

F.R.S. The ‘“‘ Notes” are good, as usual, 
especially the first one, “ Scientific 

Politics.” , : 

The Royal Aero Club of the United 
Kingdom will hold the 1922 Aeria} Derby 
at the Waddon Aerodrome, Croydon, on 
Monday, August 7, the course being. 
approximately 200 miles, and consisting 
of a double circuit of London, starting. 
from Croydon and turning, at West Thur- 
rock, Epping, Hertford, and Brooklands 
Aerodrome, Weybridge. The competitors. 
must comply with the Air Navigation 
Regulations in force. Entries; at £10 a 
machine, close at noon on the 26th inst., 
but late entries will be received, at £15- 
each, up to noon on Monday, Slst inst. 
The winner of the Aerial Derby will be © 
the pilot who makes the fastest time. He 
will receive a trophy and £300 in cash. 
There will, besides, be a handicap in which 
the first prize will consist of a trophy and 
£150, the second prize £75, and the third 
prize £50. 

“ The Telescope,” by Dr. Louis Belk 
(London: McGraw-Hill Publishing Co., 
Ltd., 6 and 8, Bouverie Street, E.C.4, 
15s. net, is an American book written for 
the many observers and users of tele- 
scopes. It opens with a well-written 
chapter on the evolution of the telescope, 
proceeds with its recent development by 
British and foreign makers, and con- 
tinues with optical glass and its working. 
the properties of objectives and mirrors, 
mountings, eye-pieces, hand telescopes 
and binoculars, accessories, the testing 
and care of telescopes, setting wp and 
“housing the telescope, seeing and magni- 
fication, and a brief appendix indicating 
profitable work for the astronomical stu- 
dent armed with instruments of from 
three to six inches aperture. There are 
190 illustrations and a good index. 


“ Turner’s Metal Plate Workers’ Work- 
shop Companion,” by Francis Turner, 195, 
Ince Avenue, Anfield, Liverpool (‘‘ Bootle 
Times,” Bootle, 8s.), is a valuable manual 
of instruction in the geometrical develop- 
ment of patterns and the art of working 
sheet and plate metals, alloys, etc. It 
covers 280 pages, and there are 270 illus-. 
trations, and yet the book will slip into 
the breast-pocket. It can be had through 
all booksellers. or of the publishers, or 
direct from the author, post free, for 
8s. 4d. | | 

Two recent additions to Pitman’s. 

Technical Primer Series” are: ‘‘ Electric 
Cables,” by Francis W. Main, and “ Cap- 
stan and Automatic Lathes,’’ by Philip 
Gates. Each is published at half-a-crown 
net, by Sir Isaac Pitman and Sons, Ltd., 
Parker Street, Kingsway, W.C. 

ED BF a 

Crucibless—An application for British 
patent, not yet accepted, by M. de Roiboul, 
18, Avenue de Villiers, Paris, states that 
crucibles for fusing refractory minerals are: 


composed of a mixture of the oxides of zir- 
conium, yttrium, thorium, and erbium, swt- 


able proportions being | zirconium oxide. 
60-80 per cent., yttrium oxide 15-17 


per cent., thorium oxide up to 10 per cent., 
and erbium oxide 5-20 per cent. The thorium 
oxide may be omitted. Rare earths, such as: 
cerium oxide, may be added to the foregoing 
ingredients in proportions up to 20 per cent. 
Cerium oxide or beryllium oxide may be sub- 
stituted for the erbium. oxide.. 


` bida os 


LETTERS TO THE EDITOR 


pn 
PLANETS AND THEIR ATMOSPHERES. 

{495.}—Mr. Ellison’s pregnant remark tha, 
one cannot draw conclusions as to cosmic 
physics from laboratory experiments exactly 
meets what I have been wanting some qualified 
astronomer to say, that I would much like 
him to follow it up by giving us his opinion 
on the atmosphere-retaining power of other of 
the smaller bodies of the solar system. 

The too negative conclusions of the ‘‘ astro- 
chemists ° from the critical velocity of atoms 
have always seemed to me to be in direct 
opposition to -all likelihood and to many 
observed facts. Why should it be so con- 
fidently assumed tlyat Mercury, Mars, the 
Moon, Ganymede and ‘Titan should be so 
deficient in air-retaining powers, when we 
see evidence of (1) Mars having atmosphere, 
winds, fogs, condensation and formation of 
snow-caps; (2) of the ‘Moon’s manifold varia- 
tions in colour, and what seems to be fog 
obscuration on a limited and local-scale of 
certain features; (3) of water absorption spec- 
trum bands in Ganymede and Titan? About 
Mercury next, Lavell says that his diameter 
should be nearer 3,400 than 3,000 miles, which 
brings him nearer to Mars’ bulk and mass, 
so that one can hardly see why he, too, should 
not have a considerable atmosphere. Have 
any definite conclusions been arrived at on this 

oint? I know the theorists argue that if 

ercury turns the same face to the sun con- 
tinually, the atmosphere should have all been 
transferred to the dark side and there frozen 
fast; but this is not clear to me. With Mer- 
cury’s considerable libration, would not a strip 
600 miles wide at the equator be brought into 
view of the sun east and west in turn—a 
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sun’s mass for Plaskett major. So, if we can 
accept the assumption, Canopus still holds 
first place. O. R. Walkey. 


JUPITER—MARS. 
[295.—Atmospheric conditions have much 
hindered observation so far this year. Even 
when the sky has been clear there has gener- 
ally been much atmospheric undulation. I 
am inclined to think that, at my station, this 
is caused by the proximity of the sea, which 
is within five miles to the east, south and 
west. Such distribution of land and water 
must surely cause air currents of various 
temperatures, owing to the great difference 
of heat-radiating power of the sea and land. 
Occasionally the air becomes much steadier, 
and then the 84 in. Calver shows ¢ Boötis 
as two.clear shafp discs and plenty of black 
sky between with x 519. Under these con- 
ditions I am able to see considerable detail 
on Jupiter, which is beyond my poor skill as 
an artist to delineate. I never use stops, 
even on the worst nights; I find the atmo- 
spheric tremors just as objectionable with a 
stop of 64 in., while the loss of light and 
separating power with it are most serious. 
On June 13, with the air far from steady, I 
saw, with some difficulty, the shadow of 
Satellite I. commence transit on the North 
Equatorial Belt, 20 minutes before local sun- 
set—ten minutes later it was very obvious 
even with x 30. On June 17 the region of 
the abnormal moving spot notified by Mr. 
Sargent, and so well depicted by Mr. Attkins 
(letter 275), was observed in strong twilight. 
The principal spot did not appear nearly so 
dark as the shadow of Sat. II., which was 
then transiting in fairly high Jovian latitude 
north. The bold bay following it, which Mr. 
Sargent so aptly described as rather like an 
inverted Red Spot Hollow, was easy and obvi- 
ous with x 130. Unfortunately, clouds put 
a stop to observing just before it reached the 


sun at low altitudes too, not too ardent—and | C.M 


should we not here have a large tract of 
ground habitable as far as heat goes? Can 
we imagine that Mercury—so red hot on one 
side—should be so terribly cold on the other 
as to solidify the warm air, which for a time 
at any rate would blow over from the heated 
side? <A slight current of hot, moist air has 
a tremendous heating power on a cold country, 
and it does seem to me likely that in some 
way Mercury’s air is partly retained in the 
gaseous state. The spoke-like markings on 
Venus have been interpreted to indicate vegeta- 
tion-covered areas, and it is quite evident that 
Venus has not lost all her atmosphere, as she 
should have done, according to the ‘‘ freezing ”’ 
theory, which says it shouid be all frozen 
solid on the dark hemisphere. I feel sure 
that both the atomic velocity theory and the 
air-freezing theory have been badly over- 
worked, and made to posit conditions for many 
small worlds which do not exist in fact; and 
that, as a corollary, these small planets and 
satellites are quite probably possessed of both 
air, water and carbonic acid gas, and that they 
all may possess some form of life. Lastly, 
there are Mercury’s curious criss-cross mark- 
ings—quite like those of Schiaparellt’s map of 
Mars—and if in one case they mean the action 
of intelligent life, why wot n Mercury’s 
librational zone, and if the spoke-like mark- 
ings of Venus may logically indicate irrigation, 
why may not Ganvmede’s similar spoke-like 
markings indicate the same? 
W. G. Hale. 


Public Library, Truro. 


THE STAR “ PLASKETT ” AND OTHERS. 


-[294.]—The discovery of the masses of the 
‘ Plaskett ” binary reminds us of the man 
other giant suns tucked away in space, insigni- 
ficant by their distance to our eyes and in 
their true dimensions discoverable only by 
the presence of a companion.: It is unfortun- 
ate that Canopus has no known companion to 
enable direct measurement of what must be 
an exceptional. probably the greatest, mass. 
As it is, one can only estimate from the most 
likely parallax of .0065”, or distant just 
500 light years. On this basis, the abs. mag. 
becomes — 6.75 (against — 5.65 for the larger 
Plaskett star), the sun being + 5.0. The 
mass of Canopus, from Eddington’s formule 
based on temperature and radiation pressure, 
thus becomes 118, compared with the 86-fold 


A view of Mars:through breaks in the 
clouds was obtained June 29d. 9h. G.M.T. 
Air too unsteady to go above x 163. A very 
dark marking was visible in the top left-hand 
quadrant of the disc, which I believe was the 
Fastigium Aryn, especially as I suspected 
traces of the Margaritifer Sinus to the right of 
it. It was by far the darkest marking on the 
disc and was quite easily visible with x 130. 
What was obviously the S. polar ice cap was 
just peeping over the top of the disc. This 
was so bright that at times there was a slight 
bulging effect due to irradiation. The 
northern limb was also markedly white. 

| _M. B. B. Heath. 


TELESCOPIC AL. 


[296.]—The record of that important ‘‘ pow- 
wow °’ of the three celebrated chieftains of 
the optical tribe I found most stimulating and 
instructive. Their respective efforts for the 
welfare of the members of that tribe calls 
forth much of our gratitude. One evening 
after reading 262 over and over again and 
again, I got out my Cooke 55 m/m, and using 
a x 30 Dollond Kellner E.P., began to look 
out for Jupiter. -Immediately it sent a tiny 
sparkle through the twilight, I got it in the 
field, and then, holding a Baker ocular spec- 
troscope over the E.P. there was revealed a 
lovely ribbon of continuous spectrum. This 
was the first time I had ever seen the spec- 
trum of a heavenly body through such a 
small telescope. Then I pointed on Venus, 
and saw a brighter ribbon. In both cases 
the presentment was so sharp and so clearly 
defined ‘that I am thereby encouraged to 


y | imagine that such stars as Vega, Sirius, 


Procyon, and some others not of solar type 
may display their optical hieroglyphs through 
this new spectroscope. I shall be unable to 
translate them, but they will be good to gaze 
at. J. B. G. 


TERRESTRIAL TELESCOPES. 

[297.]—The power most suitable for tele- 
scopes of first-rate quality for terrestrial work 
is 20 per inch of aperture. This result has 
been arrived at from a large quantity of work 
with a number of telescopes, used under all 
sorts of atmospheric conditions, during many 
years. Edward M. Nelson. 
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WEATHER IN JUNE, 1922. 


[298] — RAINFALL. 
No. of an f 
Station. Total, Days. ay. ate. 
Holborn...... 0.98 .. 10 .. 0.48 .. 29th 
Lewisham.... 1.57 » 12 .. 0.50 .. 28th 
Tun. Wells .. 1.45 -. 18 .. 0.28 .. 18th 
Brighton .... 1.37 .. 14 e 0.33 .. 25th 
Worthing.... 1.53 .. ll .. 0.87 . 25th 
Cheltenham.. 0.70 . 9 .. 0.21 26th 
Allerford .... 0.87 9 .. 014 .. 24th 
Barnton .... 1.67 14 0.36 .. 24th 
Torqnay .... 0.49 .. 10 0.15 .. 25th 
Ipplepen .... 069 .. 10 .. 0.20 .. 25th 
Manaton .... 1.07 .. il 0.83 .. 26th 
TEMPERATURE. 
Max. Min ® Max. Min. . 
Stations. Shade. Shade. Solar. Grass. 
[e] i] (e 


O 
London ........ 82 
Brighton ....e008. TT os 


Worthing ...... 77 «. 49 «+ 185 .. 40 
Cheltenham .... 82 .. 41 .. 127 .. 86 
Torquay eonveeeen 73 ee 47 ee — e aa 

; SUNSHINE. 
London (for Month)........+:: ... 208.4 hours. 
Brighton ,, ——esosesesaaceo . 280.1 » 
Worthing ,, — seers seaga 282.83 ,, 
Torquay 1, .. 265.8 


D. W. Horner, F.R.Met.Soc. 


[299.}—According to Mr. Horner's letter in 
the “E.M.” of Jast -week, he does mot 
‘anticipate further fine, warm weather till 
September. From my astronomical calcu- 
lations 1 find another instalment of the real 
summer will set in about the 17th inst., 
but the greatest heat will set in a week 
later, and, if I am not very much mistaken 
in my investigations of over half a century, 
such heat as has rarely, if ever, ‘been exceeded. 
Very remarkable Heat will s experienced on 
nk Holiday in August. : 
i 7 Alfred Holloway, . | 
Astro-Meteorologist. 
54, Ladywell Park, Lewisham, S.E. 


WEATHER FORECASTS. 


[300.]—Your correspondent W. T. Haskard, 
evidently a ‘believer in the synoptic chart 
system of weather forecasting of Austrian and 
German origin, will never get what he wants 
through it, therefore the official system 15 
and must be a failure. Six months ago the 
head of the department wrote my colleague, 
Dr. W. Horner, that he courted competition, 
but offered to examine six months’ forecasts 
and report on them, As I had published my 
forecasts for over nine months, weekly, fort- 
nightly and monthly, this offer I declined, 
unless they published on their charts and in 
“Daily Telegraph,” ‘‘ Times” and “ Morning 
Post ’*; the reason I declined that offer 
being that after having received snubs, rude 


“etters, and great want of courtesy, I am not 


out to teach those who do not wish. to learn, 
and whose report would be useless. I have 
found a naval man’s words come absolutely 
true: ‘ Don’t give your secret away ; they will 
absolutely down you.” I recently, in the last 
two weeks, offered Dr. Simpson six months 
or a year’s forecasts, and up to the present 
have received no reply. That farmers appre- 
ciate my efforts is now confirmed by their 
subscribing for my forecasts, and I shall be 
pleased to lecture and place my limited 
knowledge at the disposal of any scienitfic 
society, except the Royal Meteorological, 
who have twice refused to examine, and whose 
rules, as I told them, no intelligent man 
could conform sto.—A fine solar halo was 
noticeable last evening at sundown, July 6. 
It may interest your correspondent to know 
that the heavy hailstorms over the Lincoln- 
shire district in March were forecasted fe a 
correspondent and in the “Evesham Jour- 
nal” on the 16th, and that of May 25 in 
Tunbridge Wells and London in a letter to 
Mr. Horner twenty-four hours previously; 
and in 1920 the series of storms which resulted 
in the Louth disaster were forecasted from 
Teignmouth in Devon on the Sunday pre- 
vious. When using instruments, as I wrote 
to an official, this is an impossibility. One 
more instance re gales. On November 25, 1921, 
gales were predicted with a N.W. inclination 
of wind for about December 15 to 23. They 
started 15th, 16th, 17th. The Humber disas- 
ter, gales at ‘beginning of January and end of 


Í 


502 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 2990. 


Jury 14, 1922. 


December, on December 25; and writing to 
Wetherby on the 29th, early morning, I wrote, 
‘“ You are in for some soup in your district, 
probably py to-night.” This gale was missed 
entirely by the experts. Also the sudden 
change and wind on June 13, yet to a practi- 
cal observer on my lines a certainty. 

uly 2: Reviewing weather from June 13, 
when the sudden change started. The influence 
of the wind shifting from N.W. to an easterly 
inclination, viz., rainfall in certain localities, 
becomes manifest. As the wind worked 
South, so all that district south of the Humber 
had much more rain than the western dis- 
tricts of England. The change came on the 
14th-15th, wind afterwards working slowly 
back through North until June 25, when 
considerable increase in force was noticeable, 
and this led up to the very heavy storms 
on the change date which have been forecasted. 
On the 29th wind early morning backed, and 
a series of thunderstorms, with a W.S.W. to 
E.N.E. inclination, travelled the southern part 
of England and were marked especially on 
the coast between the Wash and the Channel. 
I do not hear of many north of that district. 
July 1 was marked by wind of gale force and 
a very general heavy fall of rain, 0.50 falling 
in 24 hours in this district. For two days 
just previously the extreme clearness of the 
atmosphere was a very marked feature, and 
this usually foreshadows heavy rainfall, and 
the special point to note is that the shiftiness 
of wind between the 15th and 17th from 
N.W. to E.N.E. on the 14th-15th and then 
working back slowly to its unsettled quarter 
clearly indicated the very unsettled type of 


weather. 
W. M. Robertson. 


[301.]}—There is one all-important point 
about weather which our forecasters one and 
all ignore, viz., its extremely local character. 
It is quite a common thing for the weather 
in two places 50 miles apart to be totall 
different. A few years ago, for example, 
recorded over an inch of rainfall in South Co. 
Wexford on a day when no rain fell in Kil- 
kenny, only 38 miles away. And it was not a 
local thunderstorm, but a whole-hearted pour- 
ing wet day, rain falling in torrents for over 
twelve hours without intermission. 

Again, Mr. Horner (letter 282) makes the 
remark that ‘‘ Last year there was no St. 
Swithin at all.” True of Southern England 
last year, but emphatically not true here in 
North Ireland. Drought prevailed here up to 
July 15, the rainfall from June 1 to July 
14 inclusive being only 0.35 in. But from 
July 15-31 inclusive we had 3.61 in., and 
from August 1-19 there was 2.53 in., a total 
of 6.14 in. of rain in the five weeks following 
July 15. And in the whole five weeks there 
were only four days without measurable rain- 
fall. Now, what is the use of general fore- 
casts for an area like the British Isles when 
the weather at places only a hundred or two 
miles apart is liable to be of totally opposite 
kinds 

Indeed, the weather never is the same all 
over the British Isles at once, either on a 
given date or in a season as a whole. Last 
winter Eastern England had a very severe 
winter, Western England and Ireland a very 
mild one. Until a forecaster can tell me what 
the weather will do where I am on a given 
date months or weeks ahead I shall not give 
much credit to the long-range forecaster. 

Wm. F. A. Ellison. 


THE WEATHER OF JUNE—WHAT 
PROFIT THE WEATHER PROPHETS? 
—WHENCE COME THE HAILSTONES? 


[302.J—‘‘ The tocsin of summer ”’ sounded in 
the penultimate letter of mine has proved 
demonstrably as unsatisfying as the alarm 
bell of peace rung at the Genoa Conference. 
The month of June arrived in full glory, but 
as the first “summer month ” it failed miser- 
ably, the more especially with regard to tem- 
perature. I registered a maximum of 82°.5 
on the first, and the m.t. of the day was 
70°.5. Next day had a max. of 79° and 
m.t. 68°.75. The highest reading of the third 
was only 68°.5, and the m.t. no more than 
58°. From this there was really no summer- 
like recovery throughout the month. The 
13th had a max. temperature of 75° and-a 
mean of 619.25; next day the highest reading 


of the thermometer was only 54° and the 
m.t. 51°5. The 15th-was equally coo), after 
which there was a slight but fluctuating 
warming up. The lowest temperature regis- 
tered, 45°, was read off on the morning of 
June 28. Divided into four portions of seven 
and eight days alternately, the mean tem- 
perature of the month varies, as 63°.1, 58°.8, 
60°.1, and 56°.8, that of the completed in- 
terval being 59°.7. And thus the m.t. of 
the first half of the year is brought up to 
47°.71. On the morning of day 29 I 
found the index of the radiation thermometer 
had fallen to 41°. Twenty-eight inches below 
the garden surface temperature rose fo 58° 


by day 4, thence declined to 53° by the 


end of June. The first seven days were 
fairly bright, yielding 84 hours of sunshine; 
the following three had -only 14.5 hours 
amongst them, thirty for the next two, and 
the month’s total panned out at 212 hours. 
Me me, days 14, 15, 26, and 28 went sun- 
ess. 

I got no rain until June 13. It fell in 
measurable quantities on eleven days; the 
greatest fall for one day, 0.53 in., came along 
on the 28th, and the total for the month was 
0.97 in. This brings the rainfal] for the first 
half of the year up to 11.12 in., so that, 
whilst it meant only some 45 per cent. of the 
month’s average, as that for the first half 
of the year with me hereabouts is 11.6 in., 
I am, after all, not far to the rear. Compared 
with last year, the end of June found me 
as far advanced as the third week in Sep- 
tember. I saw the Thames up to near Oxford 
a few days ago, and the Avon at Evesham. 
Both were bank-full, so there is no need to 
worry about a ‘‘ water famine” in. Southern 
England at present. 

I noticed the remarks of Mr. W. M. Robert- 
son in letter 258, page 256. It is very un- 
congenial to me to throw cold water over the 
assiduous efforts of a genuine amateur, but 
no good end is served by vagueness or dis- 
tortion. ‘The great failing of such forecasts 
as we are occasionally treated to is their in- 
definiteness; and when, by reason of this— 
or perhaps as a result of this—success is 
claimed for them, pon people are apt to 
sneer and say unkind things about the 
weather prepa Generally throughout the 
year inthis country ‘‘ weather ” is very local 
in its more salient characteristics. But it is 
this local condition or prospect which mostly 
interests people. The Eveshamites would 
take but an academic interest in the condi- 
tion of things about the eastern district of 
England, but they would greatly like to 
Inow of a certainty from day to day what to 
expect from Bredon Hill way. The same in 
London. One evening a few weeks ago I was 
standing at the door of some business pre- 
mises in W.C. district. A quite up-to-date 
lady paused on the threshold when leaving 
and exclaimed. ‘‘O! I have forgotten my 
umbrella.” Willing to save her a return and 
upward journey, I remarked. ‘‘ You won’t 
want~an umbrella to-night.”  “ Are you 
sure?’’ she asked, eyeing me very suspi- 
ciously. ‘‘Quite sure,” said I. “Yes, but 
what about morning?” ‘‘ You won’t want it 
in the morning,” I replied. ‘TIl make it 
hot for you if I do!” and off she went. But 
she did not want it, as she admitted next 
evening. There are times when I can speak 
thus positively, covering some few days, but 
the present is not one of them. If Mr. 
Robertson’s book will help me in this matter 
—if he will demonstrate its utility by telling 
us at least a week before the event, with no 
ambiguity, what the weather will be like on 
Hampstead Heath next August Bank Holi- 
day—then, the forecast being borne out bv 
the sequel, I will buy a few copies for distri- 
bution. But, in the light of experience, 
what are we to make out of the recent 
forecasts given on his behalf by Mr. Horner, 
letter 268, page 268? ‘‘ July 1-5, fair.” Both 
here and Evesham wet or unsettled! For the 
first two days of July my gauges caught 
0.12 in. of rain, for the third 0.09 in., fourth 
0.6 in.. and for the fifth 0.75 in., with plenty 
of wind to boot. and only eleven hours of sun 
in the lot. Highest temperature 66°, lowest 
48°—mean 57°. And this for “hot July!” 
I_ was in Evesham last Saturday evening 
(July 1) and next day. “Fair.” quotha! 
One might have said, very literally and 
truly, “ Well, I’m blowed!” 


I am greatly obliged to Mr. Horner for 
particulars respecting the May hailstorm in 
letter 271, page 277. I should, and I should 
not, like to experience something of the. sort. 
I wish. we had some reliable information re- 
garding the genesis of these lumps of ice in 
the air, for, you know, a great many rain- 
drops must coalesce and freeze to make one 
such, and no great length of time seems per- 
missible. Query: Are they formed in the air 
at all, or do they reach us from Wap eny 
space? But let me assure Mr. Horner that 
did not refer to himself personally as ‘‘ Homo 
Sapiens.’’ To do so would be an ill-masked, 
coarse insult, and I never go out of the way 
to insult anybody—leastways Mr. Horner or 
any honest studest of natural phenomena. I 
was referring to ‘‘ educated,” ‘‘ cultured,” or 


‘opinionated ’’ humanity generally. 


William Godden. 
Richmond Avenue, Willesden, July 8. 


NEWTON AND EINSTEIN. 


[303.}+-With reference to the first sentence 
in 272, p. 291, the reply under the same num- 
ber, p. 268, gave an explanantion of the state- 
ment, p. 223, “That by Newton’s theory 
starlight passing near the sun would be de- 
flected by only half the amount demanded by 
Einstein’s theory,” and had no relation to- 
‘Mr. Warburton’s letter on page 254. In that 
letter it is stated that Einstein “‘ assumes an 
actual bending outward of light from the 
sun,” but an outward bending of starlight 
passing the sun under these conditions has 
not been suggested by either Newton or Ein- 
stein. Mr. Warburton may have misconstrued 
the statement quoted by him as having been 
made by Mr. Whitmell, that the bending was 
“outward from a star to the sun, and inward 
from the sun to the earth.” The use of the 
word ‘‘outward’’ is somewhat ambiguous, 
but the only meaning that can be attached to 
the statement is, referring to diagram p. 291, 
let B represent the actual position of a-star, 
a light ray from that star will proceed in a 
straight line from B to D; whereas Mr. 
Warburton shows it from B to A and from A 
to D, a track that is not in accordance with 
any of the theories referred to. With respect 
to Mr. Warburton’s remarks regarding the 
diminution in the velocity of light across the 

lane of the earth’s orbit, in suggesting a 

iminution to ‘‘half Newtonian velocity of 
light,” that is, a reduction of 150,000 kilo- 
metres per second, making the actual velocity 
150,000 kilometres per second, he over-esti- 
mates any effect that could be accountel for 
by the Einstein displacement. The diminu- 
tion due to that displacement would not ex- 
ceed 40 kilometres per second, which being 
below the limits of observational error for the 
velocity of light, is negligible. The accepted 
figures for the velocity of light and for the 
distance of the earth from the sun are ap- 
proximations, and with increased refinements 
of instruments and observational experience 
it may be expected that these figures may be 
amended and limits of error reduced, but any 
amendments that have been made have left 
Newton’s theory intact. 

Robert Marshall. 


4, Wardie Avenue, Edinburgh. 


THE MICHELSON AND MORLEY EX- 
PERIMENT NOT A PROOF THAT THE 
CONSTANCY OF THE VELOCITY OF 
LIGHT IN VACUO IS INDEPENDENT 
OF THE MOTION OF THE SOURCE. 


[304.}—A beam of light travelling in the 
same direction as the earth’s motion and 
one travelling in a contrary direction shows 
to us the same velocity of 500,000 hours per 
second. <A little consideration will convince 
us that this experiment does nothing more 
than confirm Newton’s first law of motion. 
Light, like every other form of motion, is 
true to the principle of partaking of the 
motion of the earth equally with the ob- 
servers. The old illustration is of the pas- 
senger in the railway carriage marching up 
and down in a certain time his velocity will 
be different, whether he goes in the direc- 
tion of motion of the train or against it, to 
an observer outside the train on the embank- 
ment, but to an observer inside the raj- 
way carriage his Yelocity will be the same. 
It-seems, then) ‘that the velocity of light (the 
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passenger) will be the same to the observer 
on the moving earth (railway carriage), and, 
therefore, no measure we can make of that 
velocity will ever be any different unless we 
could skip over to the Moon or Mars and 
watch results through a powerful telescope. 
This very obvious way of looking at things 
makes one very dubious of accepting such 
‘suggestions as that measuring-rods are short- 
ened in the direction of their velocity, 
according to the idea of Lorentz, and other 
absurdities which seem unnecessary. 
Bernard Thomas, M.B. 
Glenorchy, Tasmania. 


THE CALENDAR. 

[505.]-—Mr. Wm. F. A. Ellison says (letter 
218) a fixed date for Easter might be a slight 
convenience, that is all, and had never yet 
seen any proposed ‘‘reform’’ that would be 
any better than what we have. Many people 
‘think it would be a very great convenience. 
As Easter Day can bob about the calendar 
from March to April 25, and Christmas 
Day can be on any day of the week, and 
„August Bank Holiday Monday can vary from 
August 1 to August 7, it would certainly be 
much better to have all the dates fixed. 

Lord Desborough’s Bill will fix Easter Day 

on the second Sunday jn April, which will 
‘be on April 8, 1923, and can be fixed perma- 
nently by having in the year fifty-one weeks 
of seven and dne week of eight days. As 
there are 365 days in the year—that is. fifty- 
two weeks and one day—let that one day be 
the last day of the year, December 31, ma <ing 
eight days in Christmas week. If this altera- 
tion is adopted in the year 1923, the ĝays in 
the last week in the year would be Monday, 
December 24, Tuesday, 25, Wednesday, 26, 
Thursday, 27, Friday, 28, Saturday, 29, 
Sunday, 50; the eighth and last day of the 
week could be named Octaveday, ` Decem- 
ber 31. 
_ In Leap Year there are 366 days. February 
29, Leap Year Day, would not be a day of the 
week—that is, not a Monday or Tuesday or 
Wednesday, but just Leap Year Day, between 
February 28 and March 1. There would be 
‘eight days in Leap Year week, as in Christ- 
mas week, | 

By this simple arrangement every date of 
every month would fall on the same day of 
ite wee every year. 

New Year’s Day is on Monday, Jannary 1, 
1923 ; the second Sunday in April, Easter 
Sunday, April 8; August Bank Holiday, 
Monday, August 6; Christmas Day, Tuesday, 
‘December 25; the last Sunday in the year 
December 30; the last day of the year, 
Octaveday (eighth day), December 31. 

New Year’s Day in all future years will 
-always be on a Monday, and every day of the 
year fixed for all time to come. 

John G. Chilton. 


IMPROVED „DESIGN. 
_ [506.]—Improved design is perhaps required 
an smaller things than aeroplanes, for in- 
-stance :— 

Trea pruners. ‘Lhe standard article, as 
supplied by all the leading seedsmen firms, 
seems to be of one type for fruit trees, and 
I find it heavy and awkward to manipulate. 
I am not sending anv plan of a new design, 
‘though I think one is desirable. i 

The following is a list of materials out 
of which I made a makeshift pruner that 
is fairly light to handle and works on the 
pull against thrust principle. That is to 
say, it can be held in one hand in position 
and the cut is made by pulling with the 
otber. The materials were (1) a young fir 
or pine tree six or seven feet long; (2) a 
thin lath, about half the substance of a buil- 
der’s slate lath: (3) a cast iron shelf bracket 
filed flat and square on one side: (4) half a 


pair of scissors (household cutting-out size); 


(5) an empty cotton spool, 400 yards size of 
the V pulley shape; (6) two screw bolts 
with double nuts; (7) two cheese head or 
door dock screws. N.B.—The cotton spool 
was cut in two, close to one of the flanges, 
so that the neck would pass through the 
thumb-hole of the scissors-blade handle, and 
the screw bolt just fitted the hole in the 
cantre of the spool. The shelf bracket was 
screwed on to the side of the tree tip, which 
<was cut squarely level to its face. 


The pivot-hole of the scissors-blade was 
filed large enough to fit the second screw 
bolt. The bolt was passed through the blade 
and through the tree tip in such a posi- 
tion that the edge of thé ‘bracket supplied 
the place of the second blade of the scissors. 

The construction proved effective and light 
to handle. What is wanted is a new design 
which will prove equally light and effective, 
or, as is reasonable, more so than a make- 
shift. E. Sloper Toomer. 


RD 
REPLIES TO QUERIES. 


[246]. —MOON’S. TRUE POSITION ON 
HORIZON.—To Mr. Hollis,—Once again it 
is the definition of the expression “‘ horizon ”’ 
that is at fault. The real and the sensible 
horizons are two parallel planes separated by 
an interval of 4,000 miles, or the Earth’s semi. 
diameter. A sphere having the Earth’s centre 
for its centre and a radius equal to the Moon’s 
distance will be\ intersected by these planes 
along .two Cn also 4,000 miles apart, and 
this interval will sub-tend an angle of ap- 
proximately 1° to an observer on the Earth. 
Now, let the Moon be on tho real horizon. 
She will, to an observer on the Earth’s sur- 
face, be lowered by parallax 1°, and will 
therefore appear tọ him (neglecting refraction) 
to be 1° below the real horizon. But as the 
sensible horizon is 1° above the real, she will 
be 2° below the former. That is how I rea- 
soned it out. Wm. F. A. Ellison. 


[317..—THROWING THE HAMMER.— 
“Scot. Sub.’s”?” trouble is that his shafts are 
thick when they should be otherwise. Plare 
your shaft down to § in. from 3 in, above the 
ball to half ils length. It’should be thin 
enough when grasped at each end to enable 
you to twist it about 4 in. or more in its cir- 
cumference. I had a hickory shaft built on 
those lines, which lasted me almost two sea- 
sors, and that is going some. J. Donaldson. 


(360.—SPANNER.—In reply to E. Wood, 
the distance between jaws does not bear any 
regular relation to the diameter of the bolt. 
The size of a 3-in, Whitworth hexagon nut 
across flats is .919 in., and of a 1-in., 1.67 in. 
The size of the spanner does rot vary directly 
as the diameter of the bolt. Querist can buy a 
very handy steel rule, 3 in. and upwards, which 
gives on the back spanner sizes, tapping sizes, 

London River. 


etc. | 


[373.J—-THE STAR “PLASKETT.”—I 
should be much obliged to “J. W.” if he 
would say where Dr.  Plaskett’s paper 
appeared. There is nothing about it in 
“ Monthly Notices” up to May. The June 
number has not reached me yet. 


Wm. F. A. Ellison. 


[379.1 —DOUBLE IMAGES IN NEW- 
TONIAN REFLECTOR.—In Dr. A. W. Black- 
lock’s reply to this, in quoting the often- 
quoted remark of Sir John Herschel about a 
thread placed between the mirror and its bed, 
he does not say (what is all-important) that 
Sir J. Herschel’s remark referred to metal 
mirrors only. It-is untrue of glass ones of 
any sort of proper thickness. The resistance 
of glass to flexure is so great that a silvered- 
glass speculum, with a thickness of about one- 
sixth of its diameter, may be, and often is, 
supported at the back on three points only 
withous in ony way affecting its perform- 
ance. In testing mirrors, both in the work- 
shop and on stars, I habitually use a support 
on which the speculum rests on the heads of 
three ordinary wood-screws. Any mirror which 
will not stand this I should consider to be of 
inferior quality glass. What they will not 
stand is lateral pinching. 

Wm. F. A. Ellison. 


._[3879.1—DOUBLE IMAGES IN NEW- 
TONIAN REFLECTOR.—I must thank the 
gentlemen who replied to my query. I shall 
be unable to conduct any tests for a few 
weeks, but I may say, in reply to Mr. Elli- 
son and Mr. Hindle, that the mirror is just 
on 63-in., and seems amply thick, but I cannot 
conveniently take it out for, precise measure- 
ment just now. Mr. Ellison recently refigured 
it for me. and wrote: “ As the mirror is over 
forty vears old. you need not be uneasy about 
the quality of the glass. It is the same French 
plate that With used. Indeed. at first sight. 
I should have called it a With. But it has 
the initials ‘C. S.’ on the back, as also the 
flat”? The instrument was obtained originally 
some forty odd years ago. I understand, from 
Messrs. Horne and Thornthwaite. I should be 
glad to know who “C. S.” was. The)|ijstar 


images were quite all right up to 350 when Mr. 
Ellison tested the mirror after refiguring, and 
the fault perhaps is that the metal cylinder fits 
very closely. What would be the most suitable 
way to expand it in diameter to make a 
looser fit? A friend says that large refrac- 
tors also suffer from flexure in the object-glass. 
I think the experiment with the thread that 
Dr. Blacklock mentions was with a metallic 
speculum, and was due to the great weight of 
the metal. Glass mirrors being lighter are, I 
understand, not so subject to flexure. 
Albert F. Butler. 


[382.]—ORGAN-BUILDING.—Assuming the 
organ in question is a chamber instrument with 
comparatively small-scale pipes, the bottom’ 
channel of the sound-board should be about 
3 in. wide,-and that for top F 4 in. It is not 
advisable to make the partitions less than 4 in. 
2 ft. 4 in. is not too long for the manual keys, 
but backfalls the same length would have to be 
made wider than usual, otherwise they will 
“spring,” and an uncertain touch result, 

A. F. Littlefield. 


(384.)—THE INVISIBLE GIRL, — 
“F.R.S.H.” will find full particulars of this 
acoustic toy in that excellent work ‘‘ Philo- 
sophy ard Sport,” by the late Dr. Paris, or 
Pepper’s ‘‘ Cyclopzedic Soience.” H. Hall. 


(384.)--THE INVISIBLE GIRL.—I think 
you will find this fully illustrated and ex- 
plaired in Brewster’s “‘ Natural Magic.” It is 
many years since I saw the description, but 
yours seems to be correct, except that I think 
the ball was suspended from the framework. 
If from the ceiling it must have hung by a 
chain or two or more cords to prevent rota- 
tion. Two of the four square pillars forming 
the corners of the frame (not diagonally oppo- 
site) were, in fact, cortinuations of a speaking 
tube beneath the floor. The trumpet-mouthed: 
tubes were directed towards the four pillars, 
and openings were made opposite them in the 
two pillars which terminated the speaking 
tube. The voice of a person at the other end 
of the tube seemed to issue simultaneously 
from each of the four trumpets. Glatton. 


[389.I—SPEED OF LATHE WHEELS.— 
‘‘ Speed ” is measured in more ways than ore. 
If expressed in revolutions per minute or -.er 
second the axle and the wheel have oxantly 
the same speed. If the speed of the ciroum- 
ference is meant, the wheels circumference 
moves D=+d times as fast as that of the shaft, 
whero D and d are their respective diameters, 
both in inches. Thus a 2-ft. wheel (i.e., 24 ins. 
diameter) will run (:24+2=) 12 times as fast 
as a 2-in. shaft. Try how much faster a 
thread attached to the one is wound up than 


when attached to the other. Glatton. 
[401..—MOTHS.—Hang . small bundles of 


dried horehound about the house, or lay them 
on shelves. This will keep the moths away, 


‘but it will not kill the grubs, if there are any, 


which are already in your materials. This was 
recommended by ‘‘ M.A.” ir Vol. XCIII. of 
“ Ours,” page 603. He got the idea from a 
wool merchant who never had any trouble 
from moths. i Glatton. 


(402..—HEATING.—You probably have a 
steam-engine, and, if so, it would be cheapest 
to use the exhaust steam for the purpose pro- 
vided the engine is running contiruously. 
Otherwise a live steam system would answer 
with pipes at top out of the way of drawings, 
ete. Brill’s Baths, Brighton, used the over- 
head system with hot-water pipes many years 
ago, and probably do so ‘still, but heating 
engineers could doubtless refer vou to other 
examples. The rames of several appear in 
“Whos Who in Engineering.” Glatton. 


[404.]—ROCK-SALT LENS.—If you can 
refer to Professor Tyndall’s ‘‘ Heat, a Mode 
of Motion” von will see he made much use 
of plates and lenses made of rock-salt in his 
experimental work. He states that rock-salt 
transmits 92.3 per cent. of the radiant heat 
falling upon it, whereas “ glass ’’ (the kind is 
not specified) transmitted, according to 
Melloni, only 39 ver cent. of that from a 
“Locatelli” lamp, 24 per cent. of that from 
incandescent platinum, 6 per cent. from cop- 
per at 400 degrees Certigrade, and none at all 
from copper at the temperature of boiling 
water. Rock-salt is deliquescent, and its sur- 
face soon spoils, except when kept in an abso- 
lutely dry case. I am not aware that this 
material has been used for other purposes than 
the transmission of radiart heat. Glatton. 


[405.J—ORGAN.—(1) An “ extension” stop 13 
one that is derived from another: e.g.. in a 61- 
note organ an open diapason of 73 pipes from 
8 ft. would form two stops—open diapason 8 ft. 
and principal 4 ft,, the pipes of the latter, with 
thevexception ‘of the top octave, which is inde- 
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pendent, brinig borrowed from the former. 
According to this system the tone and power of 
the two stops must needs be duplicated, whereas 
the law of proportion demands a special and dis- 
tinctive treatment for cach pitch, so that the 
“ extension ” organ can never equal the instru- 
ment built on orthodox lines. [2) As regards 
the use of metal or wood for organ pipes, prac- 
tically any tone, with the exception of keen-tone 
violes, may be obtained from either material. 
The 32-ft. stop is usually made of wood, except 
when it is desired to place it in the case. No 
special kind of wood is required, the great de- 
sideratum is the employment of well-seasoned, 
unknotted planks. Pure organ metal consists of 
an alloy of tin and lead. Not less than 15 per 
cent. of tin should be used, unless a third metal 
is introduced to stiffen the alloy, such as anti- 
mony, in which case it is possible to reduce the 
tin to about 8 per cent. This metal, known as 
: plain metal,” is best for diapasons, while 

spotted metal,” which contains from 25 to 50 
per cent. of tin, is best for small-scaled, stringy- 
toned stops. Zinc is only permissible for the 
bass octave of certain stops; it gives a thin, hard 
tone to pipes less than 4 ft. long. (3) In a 
“ 32-ft.”” stop the longest pipe is not 32 ft., but 
only about 28 ft. long at CCCC. CCCC sharp 
would be about 26 ft. 10 in., and so on till at 
CCC (one octave above the bottom: note) the 
pipe is only 14 ft. long, the pipes halving in 
length, approximately, at each C. 

A. F. Littlefield. 

(412.1—FRICTION ON PUMPS.—If the 
pump speed of 60 ft. per.minute is the same 
as with the 6-in. pump the speed of the water 


will be (3 y = 2.25 times its present velocity. 


The friction varies as the square of this. and 
tho horse power to overcome it as the cube: 
therefore they will be about 5 and 11.4 times 
their present amounts, whatever these may be. 
Glatton. 


[415..—MILLSTONES.—Many years ago an 
old millwright instructed me in thè art of laying 
out and redressing millstones, but I could not 
recall enough of it now to be of any use. There 
used to be a firm in the basement of the Corn 
Exchange, London, which issued directions for 
laying out, grooving. and redressing stones in 
the form of charts. I do not know if the firm 
is still there, but a stamp will find this out, and 
probably bring the charts along. 

David J. Smith. 


[416.]—VENUS AND MERCURY. ® Mr. 
Hale will find four drawings of Mercury by 
Denning on p. 432 of Proctor’s “ Old and New 
Astronomy ”’; also two figures on p. 143 of Den- 
ning’s ‘‘ Telescopio Work for Starlight Even- 
ings.” Proctor’s “Old and New Astromony ” 
has Bianchini’s Map of Venus on p. 446 (this 
is also in fifth edition Wells’ “ Celestial 
Objects ”) and a drawing of Venus, when 
dichotomised, by Folache. on the same page. 
Denning’s “Telescopic Work” has three 
figures of Venus on p. 150. It must, of course, 
be borne in mind that, for purposes of repro- 
duction, the intensity of planetary markings 
has generally to be considerably exaggerated 
by the artist. M. B. Heath. 


[420.1 WATER INDICATOR.—You do not 
state the range through which the level may 
vary, but in view of the great depth, 600 ft., it 
is probable that the range will be a wide one. 
Bailey’s—see advt. in ‘*E.M.’’—make a very 
good pneumatic indicator, which consists of a 
small bell which is sunk to the bottom of the 
water. A small bore pipe from the top of the 
bell is carried to a pressure gauge fixed at any 
desired point, and the difference in level is read 
off on the gauge by the varying pressure. The 
AE and cheapest method, if it can be 
applied in this case, would be a heavy hollow 
copper fioat arranged to slide up and down a 
rod for guide, and having a fine copper or brass 
chain attached to its upper surface. This chain 
. would be taken over small guide pulleys. and 
wind rourid a grooved spring barrel in the 
cngine room. The spindle of the barrel would 
carry a hand working on a dial, graduated in 
feet. A worm and wheel would give you any 
desired ratio between the drum and the dial, so 
a big range of level variation can be looked 
after very simply in this way. 

David J. Smith. 


[421.] — PRESERVING COLOUR OF 
PLANTS.—The secret of this is to dry the 
plants rapidly, and for this purpose (1) the 
drying sheets should be made of the proper 
absorbent paper, or good blotting-paper, and 
should be well warmed at the time of use; (2) 
they should be changed frequently—say two or 
three times a day at first—warm sheets being 
used every time for the first day or two, or 
until the specimens become pretty diy; (3) they 
should be kept in a warm, dry place, but must 
not be ironed or baked. C.N. 


[422.—REGRINDING 0.G.—Could only be 
done by a highly skilled optician, and would 
cost nearly as much as a new o.g. A few. 
ycars ago I described in the “ E.M.” how I 
successfully altered a 5-in. 0.g., reducing its 
focal length from 85-in. to 75-in. I afterwards 
sold this lens, after using it +n my own obser- 
vatory for two years. And so far as I know 
it is still at work. 9-ft. focus would be rather 
short for an 8-in. o.g. I.should be inclined 
to recommend 9 ft. 4 in. as the minimum. 
There is no need for the regrinding of an o.g. 
to reduce the aperture. Wm. F.-A. Ellison. 


[423]. LATHE MANDREL NOSE.—The 
holding of a chuck firmly on the lathe spindle 
nose is not a question of male or female 
thread, but one of “fit.” The chuck should be 
an easy fit on the thread and a “‘ push fit” on 
the plain part. The objection to the female 
thread being on the lathe spindle is that it 
necessitates a larver diam. bar from which 
the spindle is made, or a.forging. The only 
lathe known to the writer with a female 
thread is the Lodge and Shipley manufactur- 
ing lathe. Where special chucks and fixtures 
have to be made it may sometimes be advan- 
tageous to turn the male portion on the chuck 
or fixture. F. W. Cook. 


1423.—LATHE MANDREL NOSE.—Yes, it 
would; but it is not often found in use except 
on very ancient lathes. It would be more diff- 
cult to keep clean than a male nose, and all the 
chucks would have threaded noses projecting 
from the back which would not allow them to be 


laid down or hung up, and the nose: of each. 
‘chuck would have to have as much care taken 


of it as the ordinary mandrel nose. It would 
also mean a very considerable increase in man- 
drel nose diameter. David J. Smith. 


[1425..—WATER WHEEL.—No; the position 
of the pinion is quite immaterial, and it is there- 
fore placed in the most convenient position for 
the job. The weight of water in the buckets can 
exert a certain leverage on the axle of wheel, 
which is transmitted equally to all points of the 
periphery, so it does not matter where the 
power is taken from. Take the case of an 
engine driving a dynamo by a belt from the fiy- 
wheel. It does not make any practical differ- 
ence in the power required if the dynamo is 
placed in front or behind wheel, or on the floor 
above or in the cellar below. 

David J. Smith. 


{426.} CENTRES OF DRIVING WHEEL. 
This is.not clear; but by gudgeons I presume 
you mean the crank-pins in outside cylinder 
engines, or probably the coupling-rod pins in 
inside cylinder engines, which are practically the 
same thing. Then again, do you want to find 
the actual centre of tHe pin or the distance 
centre to centre, to get the right length of the 
coupling-rod? The allowance on the springing 
will depend on the weight of the engine loaded, 
and is no doubt definitely settled for each type. 
You had better get one or two good books on 
locomotive workshop practice, which will deal 
with these points and many others. 

: David J. Smith. 


(423. I—-STAMPING.—In a tool of this length, 
probably half an inch will be about right, but 
press tools have to be designed for the job, the 
press, and the metal to be worked. This will 
also regulate the thickness of the steel both for 
the punch and the die. David J. Smith. 


[429.J—-CIROULAR SAW FOR METAL.— 
Yes; and for slot work you can buy slitting 
saws, used for cutting the slots in screw-heads, 
and many other jobs in the milling machine. 
You can buy these in various thicknesses, and 
can mount them on a saw mandrel between 
centres in the lathe. You can feed the work 
under the saw by the top slide if the height of 
centres above this allows, the top slide being 
set across the rest. David J. Smith. 


{430..—-BOILING SYRUPS WITH STEAM. 
—You can certainly get a temperature of 350° 
F. by steam, but it will mean a pressure of 
125 lbs. to the inch. You had better have the 
pan tested by hydraulic to at least twice this 
‘anes as they are not often made to go as 

igh as this, and if you put it on without testing 
you will probably require an astronomical tele- 
scope, a Cassegranian probably, to watch its 
flight, and a good microscope to discover the 
fragments of the operator, Ifthe pan is not up 
to the pressure, you can still boil by steam, at 


‘quite a low pressure, by passing the steam 


through a small gas-heated superheater first, say 
at 10 lb. pressure, and then to the pan. In this 
way you could zet a temperature of 500° F. if 
you wished. The gas supply would be con- 
trolled by a thermostat to keep the temperature 
constant. Any of the engineering firms adver- 
tising in the “E.M.” would make you the super- 
heater and gas-burner complete for a small sum. 
David J. Smith. 


(431.1—HORIZONTAL ENGINE. What are 
you after? the length of both rods is the same. 
If it is a reversing engine and you have got the- 
link, valve and valve rod, fit up the link on. 
the rod, with the valve in place, put the link in 
mid position, and measure from each end of 
link to the rod face on eccentric straps, 
and this will give you the length of- 
rods. The throw of eccentrics, and there- 
fore the travel of valve, is a fixed quantity; 
the position of valve has nothing to do with its. 
travel, and is usually adjustable on the .rod, 
therefore so long as the rods are of equal length, 
their exact length, providing it is within the. 
adjustment limits of the valve on its spindle, is 
not very important. David J. Smith. 


[433.] — WIRELESS. — Both tubular and 
honeycomb tuners are good. Tubular induct- 
ances, if fitted with sliders or switches, can be 
tuned without condensers, but when used for 
short waves, after long ones, there will be a lot 
of unused wire, or dead-end, which does not 
make for efficiency. With this type of tuner, if 
loose-coupled it may be difficult to fit a reaction 
coil. With honeycomb coils, of which those- 
wound in a certain way are known as “ duola- 
teral,’? condensers must be employed to obtain 
exact tuning. These coils are very handy, with- 
out any ‘‘dead-end”’ effect, and if used on a 
three-coil stand reaction can be readily carried 
out with loose-coupling. For all-round work 
honeycomb coils are’ advised; also, for long 
waves they are compact, and do not take up 
anything like the room of a large tubular in- 


ductance. Nomad. 
— a @ 
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438.] — DEFECTIVE KEYSEATER. — 


Where I work there is a keyseater (Harper's 
patent), which has fallen into disuse owing to 
complaints of the keyways cut by it being 
‘ rounding ” on the top side of the key. Is 
this due to the spring of the cutter, to some 
defect in the machine, or to a determination 
that, like some other good things, it should 
not be used? As yet I have had no chance of 
nae out, but am asked to experiment.— 


_ (439. CUPOLA AND BLAST.—I am start- 

ing a small foundry, As the iron castings 

would be chiefly light, and never above 30 owt., 

what size and shape cupola should I install? As 

I have poy of wafter-power, which is best, a 

Root's blower, or fans, and what sort, size, 

speed, and circumference? For small runnings. 
would it be advisable to have a small cupola? - 
If so, how small, to use economically A rough. 
sketch would be welcome.—W. J. A. 


[440.]—DRAG ON REEL.—Will someone- 
give me directions and sketch for attaching a 
drag to my multiplying fishing reel, 2 5-16 in. 
diameter? I do not want to use a click, but 
pone arrangement that will act by friction.— 

iro. 


[441.] DECOMPOSITION OF WATER.—. 
Why is it that I can get no oxygen in one of 
my tubes but can get a good supply of hydro- 
gen? I have an eight coll 
battery by whioh I can light a 12-volt lamp, but 
it does not answer. Is it because the battery 
is not suited for the purpose? If so, what 
battery would? Or ought I to have anodes at 
the ond of my wires instead of the naked ends? 
—Junior. 


[442.]—-GEAR WANTED.—I want to shunt. 
a rod revolving once an hour from one level to 


about 2 ft. higher level, and then back 1 ft. to-- 


lower level, to avoid going through a square of 
plato glass. I want to do it without band 
wheels or chain wheels, and to be free of back- 
cast? Can it be done? If so, please say how?—. 
Switch. 


[443.] STEEL SPIRAL SPRING.—Which 
iə the best way of making steel spiral springs- 
to lift from 1 lb. to 14 Ib. high, and what gauge 
of wire should I use? The springs have to 
Po on a rod placed inside a metal barrel.— 


[444.]—FORCE PUMPS.—I have two pumps 
ta keep in order, and when I have to put any 
new leather buckets-into the working barrels 
can with difficulty get them in, and when we- 
get them into the working parts they seem 
too slack. Are there any means of making 
the inlet any larger to admit the buckets into- 
the working barrel? The working barrel is 
6 in., and the buckets work within 4 in. of 
the out end of the barrel.—E. P. S. 


[445.]—BIT.—I am making a machine to be- 
drivertby sterm jto bore $-in. holes through 


| pieces o oak 24. thick. Advice solicited as to 


pars 


pint size, bichromate- ` 


y 
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` 
ba 
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the best kind of bit to use and the right speed 
to run it at?—J. L. M. 


(446.)—-MOULDING RUBBER.—How can 
rubber, balata, or gutta-percha be weighted so 
as to be easily moulded in hot water? Sul- 
phide of antimony has been tried.—Nemo. 


[447.] -CHEMICAL ELEMENTS.—Would 
some kind reader tell me the symbol, atomic 
number, group number, and valenoy of the 
following chemical elenents :—Sonium, protac- 
tium, coronium, nebulium, neodymium, vic- 
torium ?—Orom H. Warren, 


(448..—METAL MELTING.—What are the 

imersions of furnace necessary to melt 100 lbs. 
of iron in one charge, and would a fan operated 
by hand supply necessary “blast”? Any in- 
formation on the subject would oblige.— 
Amateur. f 


(449. —DIVING IMP.—I have a glass jar 
3$ in. diam, and 12 in. high, and am arxions 
to know how to make an imp, which is about 
24 in. tall, dive and rise in water at command. 
I have seen it done, and should it be brought 
about by the pressure on the water, how is 
the watertight joint made at the mouth of the 
jar? Any information and sketch would be 
valued. Where can such things be bought 
complete?—A. H., Southport. 


[450.1] — CONTENTS OF OBLATE 
SPHEROID.—<An oblate spheroid having a 
major axis of 50 in. and minor axis of 10 in. is 
filled to a depth of 17 in. on its major axis with 
a liquid. What amourt of liquid is contained 
therein’? I require only the figure to check 
my own.—J. R. Davis. 


(451.J)—SHRINKAGE IN BRONZE CAST- 
INGS.—In casting bronze bushes 5 in, outside 
diam. x 3 in. core x 18 in. long considerable 
trouble has been experienced with shrinkage. 
The busheg were cast vertically, there beirg a 
joint about 12 in. from the top where the 
runner was out in. Several bushes were 
scrapped owing to excessive shrinkage on one 
side near the top. Any advice that could be 
given as to the best method for casting such 
bushes and as to temperature of metal wher 
pouring would be greatly appreciated.— 
Moulder. 

[452.1.—GLUE FOR PATTERNS.—We have 
great trouble with patterns which have been 
built up and glued coming to pieces after being 
stored for some while. 
to the very dry atmosphere of our tropical 
climate. Can any reader advise as to a suit- 
able glue which would hold indefinitely under 
these conditions?—Tropics. 

(453..—OIL LAMP.—Our | sittirg-room is 
lighted by a central-air-draught oil lamp. 
Occasionally, during these chilly midsummer 
evenings, we resort to a paraffin-oil heating 
stove to make the temperature a little more 
stove, when burning, is 
quite smokeless and odourless, yet after it has 
been burring a short while the flame of the 
reading lamp will gradually get lower and 
lower, as if short of oil. On opening a door 
or window. so allowing a freer ‘ventilation. it 
will autematically regain its original bright- 
ress, This never happens when we have a 
fire burning in the grate, so it is not a matter 
of general temperature. What is. the cause of 
this dimming of the lamp? And is the same 
cause likely to ke detrimental to health?—Con. 


[454.]—DICTIONARY.—Can someone recom- 
mend a really good dictionary of scientific 
terms?—X. Y. Z. 

[455.J—NOISY FAN.—We have a fan called 
Gunter’s patent. It was in the shop when I 
went there, and it makes such a noise we cannot 
hear ourselves speak. It is a four-fire fan, but 
only blows for three fires. It is set below the 
level of the floor, with the top of it off. It is set 
about 12 feet from the fires, and has a drain 
walled from it past the fires, leaving two damper 
Pipes for the irons. I am told that the drain is 
too large, and that causes the noise. Would it 
be better to set it level with the floor, and blow 
through a 4-inch pipe instead of a large drain? 
We run at a very fair speed, but I have seen fans 
of the same make run faster, and quite silent.— 
T. M. J. 

[456..—RED-HOT WATER.—How is this 
managed, and without boiling? The question 
occurs in the questions in the natural philosophy 


` paper of some old Irish examinations, and I 
“am at a loss to understand it.—C. C. E. 


(457.J—SILENT ALARM.—What is the best 
silent alarm for use by one who is compelled to 
rise very early, but dislikes waking the other 
inmates in the room he has to sleep in.—Nurée. 

(458.]—-DRUMS OF THRESHING MA- 
CHINES.—Can anyone tell me how accurately 
to balance the drums of threshing machines? I 
have tricd them through lathe centres, and 
found that method too dead.--Jethro. 


On a gunmetal nave a steel wheel fits. 
taper pins or keys are driven in between nave 
and wheel to secure them together. It is re- 
quired to make a number of steel wheels to fit 
the nave. 
to be cut in wheel so as to fit on nave with 
same keys? 
has a flange on one side to prevent wheel going 
on too far. 
melted at small end.—Patience. 


“ Strontia °’ process 
am told that the late Sir F. Bolton tried it some- 
where in Suffolk with satisfaction. 
carried on?—Muzio. 


This is probably due |. 


[459.1-TAPERED ROUND KEYWAYS.— 
Round 


How is the half of the round keyway 
The wheel fits on tight; the nave 


Keys go clean through and are 


[460.J—BUSHING PIVOT HOLES:—I have 


often to bush holes in frame work of clock 
trains and the principal tools given me are 
dividers and angle square. The method I have 
adopted has been to raise a vertical line through 
the centre of old pivot h@le, cutting latter by 
horizontal line, bush hole, and then make the 
lines meet; and the point where the lines cross 
I take as the centre. 
way ?—A. Price. 


Is there a more reliable 


[461.]—BEET SUGAR.—What was the 
of making beet sugar? I 


Is it now 


[462.1 —BACKLASH IN SLIDE -REST 
SOREWS AND NUTS.—I am troubled with 
this in the top slide carried by the carriage of 
a 10-in. sliding, surfacing, and screw-cutting 
lathe, especially when screw-cutting. Is there 
any remedy or prevention short of a new 


screw and nut?—Volens. 


[ 463. |—LATHE.—2-ft. iron 
untrue towards the poppet end. It runs up- 
hill suddenly within 3 in. of the end, and 
during the remainder runs fairly true. Would 
it be unsafe for me to attempt to true it up 
a bit?—Beginner. 


[464.1—SCREW THREAD ON THIN 
BRASS GOODS.—How can I compress a 
screw-thread on articles made of thin sheet 
brass, as is done by makers of paraffin lamps 
and other cheap brass work? The thread is 
not cut with a chaser, but forced on in some 
way.—Padstow. 


[ 465.|—SHOE PARER.—How are the knives 
used in the paring machines used by the trade 
to pare the edges of boots and shoes tem- 
pered? If they are: too hard they break in 
ali orbections when the machine is going fast. 
—Atom. 


[466.1 —PORTABLE ENGINE.—What will 
the right size for the cylinder for a portable 
boiler—barrel 36 in. by 19 in., with 23 
13-in, tubes, and a firebox shell of 28 in. by 
14 in. by 21 in. of breadth ?—S. Roe. 


[467.1 — GILDING ‘EARTHENWARE.— 
There is a process of bright gilding used in 
gilding earthenware which burns bright in the 
kiln. It is. I am told, a mixture of sulphide 
of gold and various essences. Can anyone give 
me the full recipe, with proportions of each 
ingredient ?—T. S. S. 


[468.1 —GLASS TAPS.—How are the small 
glass taps used in chemical apparatus made? 
I mean small taps, like those in the middle of 
a tube, say_about g-in. or ġ-in. diam. Could I 
do them with the aid of a good blowpipe and 
bellows, or are they moulded ?—A. W. G. 


[469.1—ORGAN.—I want to add to my 
organ, in the swell, a 3-rank mixture. How 
shall I proceed? It will have to be placed at 
the back of the wind-chest.—G. M. S. 


_ [470.1-HARDENING SPINDLES.—What 
is the best way to harden malleable iron 
spindles. $ in. diam., 6 in. long? I bave tried 
potash, and water, but cannot get them to 
stand.—Goth. 


[471.1 —RADIANT HEAT AND LIGHT.— 
Ts there any reliable instance of radiant heat 
being converted into light when no combus- 
tion, in the ordinary sense, occurs ?—Du 


[472..—SCREWPITCH STRIKER.—I am 
told there is a tool made by which the pitch 
of any screw may be traced by hand. Will 
any reader who possesses one describe its make 
and action?—W. G. E. 


[473.1—BOILER TEMPLATES.—Can anv- 
one describe the best mode of making . tem- 
plates for large, heavy boilers, double land- 
ing: or how to pitch off the holes for double 
riveting ?—Nomen. 

[474.]—CUTTING MATERIALS.—I wish to 
cut some thin slabs of minerals, some about as 
hard as flint, and would. like some advice on 
the matter. Diamond dust is out of the 
question. so will carborundum do? If so, what 
grade should I use? Also. should I use a 
straight or circular saw, and should it be of 
steel or copper? About what speed should I 
run the saw, and what should be the approxi- 
mate time required to cut through l-in. sqnare 
of, say, flint ?—Lens. 


lathebed is 


[475.] x? CYGNI.—Would Mr. Hollis. 
kindly give rough date of last maximum of 
this variable? If it is possible to do so, I 
think the addition of dates of max. of the more- 
prominent variables to the already excellent 
Astronomical Notes would be of interest to 
many.—M. B. H. 


[476]—ORGAN PIPES.—Is the tone of an 
organ pipe (metal or wood). produced by the 
vibrations of the body of pipe? If not, where? 
Again, (a) should wood pipes (or others) be- 
allowed to touch each other or the case; and 
(b) further, I have noticed in a big organ 
that certain metal pipes are held to a sup- 

orting framework by’ means of tape (or simi- - 
ar material)? In both (a) and ¢b) is the tone 
affected ?—Puzzled. 


[477]. —REFLECTORS AND TARNISH.— 
Is there any method of preventing silver on 
glass tarnishing? This appears to me to be 
the great disadvantage of reflecting telescopes. 
I only made my instrument in 1920, yet the. 
mirror (a professionally made one) has tar- 
nished, aa the flat so much so that some 
months since I tried to polish it with soft 
chamois leather and cotton wool, but this took 
so much silver off that I had to have it re- 
silvered—now it is tarnished again. Cannot 
“ flats’ be made of the old speculum metal? 
I have a small mirror belonging to an old 
Gregorian which can be polished quickly and 
easily, and looks almost like new; or would 
stainless steel answer ?—C. H. 


(473]-—_THE PLANETOIDS.—Is there any- 
explanation for the present state of the- 
Planctoids? Was there originally one planet? 
What is the objection to supposing that there 
was a terrible explosion, breaking such a 

lanet into pieces? A synthesis from a nebula 
has been suggested. What is the objection to. 
this suggestion? It seems to me very un- 
likely that a nebula would condense into 
separate fragments with such widely different: 
orbits, therefore I consider the explosion much 
more likely, Is there any recent book on the 
subject? Any information will greatly oblige 
and interest.—F. G. A. 


[479.]—OCCULTATION OF O LIBRZ.—. 
In the table of occultations (‘“‘ E.M.,” June 30) 
o Libre is shown as Mag. 6.2. Is this Mag. 
correct? While making the observation on 
June 4 I witnessed the interesting phenomenon 
of the occultation of two stars within a minute 
of time. The fainter star, about 7th Mag.. 
was about 8m. N. of o Libre: o Libre oc- | 
culted 10h. 32.5m.; fainter star occulted 
10h. 33.5m. No other star was visible in the 
field (34m.) Would Mr. Hollis give the cata- 
logue number of fainter star?—A. Gotham. 


[480.] — CELLULOID WATCH-CASK.— 
Could anyone inform me how they make and 
mould celluloid watch-cases? Is there anv 
difference between gelatine, celluloid, and 
mica in visibility of a watch-case and also in 
making them ?—Watch-case. 


[481.1—THE MOON.—If the Moon had an 
atmosphere similar to that of the Earth, what 
would be the difference in its angular diameter 
as measured by an eclipse of a star and an 
eclipse of the Sun ?—Luna. 


(482, )—QUICK-BOILING KETTLE.—Before 
the war there was a type of kettle on the market 
which had a raised bottom, and having across 
the hollow thus formed three copper tubes, 
which. when the kettle was placed on the gas, 
caused the water to boil very quickly indeed. Tt 
was, I believe. known as the “ Kwik ” kettle. T 
should be greatly obliged if any readers of 
“*Qurs’’ could inform me whether it is obtain- 
able nowadays, as the old one the household’ 
authorities still possess is past use. I shoula 
like to take this opportunity of thanking Mr. 
Burnerd and Colonel D. J. Smith for so kindly 
answering any previous queries.—H. W. 

(483.1—HORSE-POWER. — How is horse- 
power of a steam engine usually worked out 
m single and also in compound engines.—North 

ast. 


(484..—HEAT OF VAPOURISER, ETC.— 
What colour should the main vapouriser of a 
White steamer be heated to in using paraffin 
fuel? i put the main burner of my White 
engine on paraffin, leaving the pilot on petrol. 
I was alwavs rather cold with vapouriser, not - 
having anything to spare even when the pilot 
was doing its best. and the pilot fouled up badly 
even on Shell. <A local engineer supplied me . 
with a lamp he bad designed to get over or 
minimise the fouling. It works on paraffin. 
and gives more heat than I could get out 
of the White one. It does not need so much 
cleaning. and is easier cleaned when it does need ` 
it. Has no one designed a pilot really suitabie 
for paraffin? If s0,.I would be interested, as I 
made some experiments which were partly suc- - 


- cessful. I would value help and perhaps give 


` pening? 
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some little-—North East. 


[485..—BEST_ NIPPLE.—What is reckoned 
the best nipple for White burner using paraffin? 


. I have tried a 4-hole and a 3-hole one, but 


have least backfires with a single-hole one bor- 
rowed from an old 10 H.P. Is this a usual hap- 
Pressure 40 lb.—North East. 


[486..—POWER FROM WHITE STEAMER. 
—What power would I get out of a 10-H.P. en- 
gine on saturated steam at 90 lb, pressure, run- 
ning engine, say, 500 r.p.m? I was told 500 
r.p.m. was a good speed for a White engine. Can 
Col. Smith or anyone suggest a better, i.e., run- 
ning it stationary? I have thought of running 
a White engine off my upright boiler, or 
alternately fitting the generator on top boiler 
an getting the good of waste heat to work 
White engine as auxiliary. The exhaust goes 
up the chimney, and it gets pretty hot when she 
is hard worked, i.e., the single-cylinder engine 
presently used. The chimney is only 5 ft., so 
I don’t expect the fire, in raising steam or when 


standing idle. would do generator much harm, 


but would the gases when working ruin it? 
Opinions will be valued. The present engine 
is a 3-H.P. steamer (single) or 5-in. bore, 74-in. 
stroke, running 140 r.p.m. Steam about 90 lb.— 


. North East. l 
- 1487.. —MECHANICAL PROBLEM.—A sim- 


‘ ple device is required to effect the following 


object: A batten travels to and fro on rails in 
a direction at right-angles to its length, its limit 


_ of travel in one direction being a fixed støp. In 
- the other direction the distance travelled is vari- 


able, the variation not exceeding ten per cent. 
of the total average distance. It is desired to 
us this horizontal movement of the batten, 


‘necessarily that part representing the minimum 


amount of travel, to rotate a shaft parallel with 
the batten’s length fixed in bearings below the 
batten’s plane of travel. The rotation of the 


. shaft must be exactly half a revolution for each 


forward movement of the batten to the fixed 


- stop, and the shaft must remain stationary dur- 


ing the return movement. The result can be 
attained by fixing a rack to the underside of 
batten to engage with a toothed wheel on the 


- shaft, with a, ratchet device to prevent rotation 


of the shaft on the back stroke, but such a 
device appears to be faulty, as it includes no 


‘provision for ensuring that the shaft always 


. makes exacily half a revolution. 


. parative rarity of the various issues. 


‘Howse, 65, Sandon Road, Edgbaston, Bir- 
-mingham, has patented a coating composi- 
-tion to be applied to steel and iron surfaces 
to prevent rust and to convert existmg rust 


- phosphorus, 


- ture of wood spirit, acetone, ethyl alcohol, 


. chromium oxide and phosphorous acid is 


- met-reducing properties may be added. The 


a coating of paint, varnish, enamel, or the 


twenty-four hours with boiled linseed oil or 


À I should be 
grateful to any mechanical reader who would 


‘suggest a simple means of getting over the 


difficulty. I may add that the shaft is required 
to produce alternating pulls of equal length by 
means of a two-throw crank at its centre.— 


Phthynx. 
[488.]—MILDEW ON ENGRAVINGS.—Will 


- some kind reader explain how to bleach mildew 


spots from engravings?—S. A, F. 


- USEFUL AND SCIENTIFIC NOTES. 


The Tilleard Medal, given annually for the 
best display of stamps shown at a meeting 
of the Royal Philatelic Society, London, has 
been awarded this year to the King, who is 
honorary patron of the society. The exhibit 
for which the award was made was a dis- 
play of four annas first issue stamps of India 
from His Majesty’s collection, which was 
accompanied: by notes indicating the com- 


Freserving (Steel and Jron.—Mr. G. H. 


d of 


into an inert form comprises an oxy-aci 


h an oxide or hydrate of 
chromium, and a solvent of these, with or 
without oxides, hydrates. or chromates of 


manganese, lead, or nickel. According to 
one example, a mixture of lead oxide and 
orthophosnhoric acid is dissolved in a mix- 


and methylated spirits, and a mixture of 


added thereto. According to another 
example, chromic hydroxide is digested for 


other drying oil, with or without heating, 
orthophosphoric acid is then added and the 
mixture is agitated. Pigments possessing 
composition after drying may be covered with 


like. 


many who will appreciate it, and that to second 
their kindly endeavours we shail be glad to send 
a copy to any address given. The Index Number, 
which.will be published on August 4, is a good 
copy to ask us to send, as it gives a good general 
idea of the wide scope ‘‘Qurs’’ covers. 


ANSWERS TO CORRESPONDENTS. 


a i 


The following are the initials, etc., of letters to 


hand up to 1 p.m. on Tuesday, July 11, aud un- 
acknowledged elsewhere:— . 


SIDNEY B. MATTEY—W. G. Hale—E. Westcott—Q. S. 


ray ie aes R. S.—G. Hood— 
ee l TERMS OF SUBSCRIPTION. 
D. H. S.—Thanks, no PAYABLE iN ADVANCE. 
F. LITTLeE.--No space to spare. $8. 10d. for Three Months, 7s. 7d. for Six Months, 
MARTINDALE.—We have no details. 2. Yes and 15s. 2d. for Twelve Months, post free to any 


part of the United Kingdom. For the United 
States, 17s., or $4 15c. gold; to France or Belgium, 
17s., or 23f. 80c.; to India, New Zealand, the Cape, 
the West Indies, Nova Scotia, Natal, or any part 
of the Australian Colonies, 178. Monthly Parts can 
be sent at subscribers’ option. Mr. Edward Pennock, 
3609, Woodland Avenue, Philadelphia, P., U.S.A., 
will receive subscriptions for the United States at 
$4 15c., payable in advance, for direct transmission 
from this ofifice.. 


The. subscription rates to Canada are:—Weekly 
numbers: 12 months, 178., equal $4 15c.; 6 months, 
8s. 6d., equal $2 7c. Monthly Parts: 12 months, 
14s. 6d., equal $3 53c. Payable in advance. 


A limited number of the following bound volumes 
are still in etock, price 7s., post free &s. in the 
U.K.. or 8s. 4d abroad:—Vols., LX., LXVI. 
LXXII., LXXIV.. LXXV.. LXXVI, LXXVII. 


ENQUIREv.—The first experiment in electric traction 
was made by Robert Davidson in 1837. 


T. A—The first English tunnel was built under the 
Bridgewater Canal,*near Manchester, in 1766. 


L. J.—If your eccentrics are turned true, the fault 
probably is that the holes are not bored straight 
throughout. 


S. A.—Natal derives its name from the fact of its 


discovery on Christmas Day, 1497, by a Portuguese 
navigator, Vasco da Gama. 


Pusan BYKE.—Similar proposals have been discussed 
years ago in our columns, but the conclusion ar- 
rived at by riders and makers was that they were 
futile. Sorry, but we cannot spare half a page 
to illustrate your idea. 


NE QuiD NIMIS.—Get a shallow pasteboard box 


about 1 in. deep and 7 in. x 3 in., with a glass lid, LXXVIII., LXXX.. LXXXI., LXXXII., 
and with a very little Canada balsam fasten your LXXXIII, LXXXIV. LXXXV. CIIL, CVI, 
insects by their backs to. the glass lid. Then you CVII., CVII, CIX., CX., CXI., CXII., CXII. 
will readily be able to view them to advantage, and CXIV. 


back and front. 


DUNTON GREEN.—The late Joseph Tall did more than 
many to reawaken the desirability of building in 
concrete than most. We knew him well, and you 
will find a letter, with plans, etc., of a small 
house he built at Gravesend on p. 173 of our issue 
of May 31, 1867. 


No ScHOLAR.—Pomatum was originally so called 
hecause it was prepared with lard and apples. 
Polychrest was a term applied to several medi- 
cines credited with numerous virtues which few, 
af any of them, possessed. ‘Sal polychrestus was 
the old name given to sulphate of potassa. 


A. FORSTER.—No. The largest inland sea in the 
wolld is the Caspian Sea, to the south-east. of 
Russia, the area of which exceeds 170,000 square 
mites, and probably long ago formed a still vaster 
inland sea in conjunction with the Black and Aral 
Seas. ‘The rivers Ural and Volga flow into it. 


A. FULLERTON.—If you reflect that the Earth and 
Mars are both travelling round the Sun, the orbit 
of Mars, being, of course, outside that of our 
world, and that we are travelling the more quickly 
of the two, you will realise at once that whenever, 
so to speak, we overtake Mars he must seem to 
go back an the sphere of the fixed stars. 


W. TAYLOR.—It is said that the term ‘‘ under the 
rose” implying secrecy, had its origin B.C. 477, 


All the other bound volumes are out of print. 
Subscribers would do well to order volumes as soon 
as possible after the publication of each half-yearly 
volume in January and’July, as only a limited 
number are bound up, and these soon run ‘out of 
print. Most of our ifssues can be had singly 
through any bookseller or newsagent, or from the 
office, price 3d.. or post free 4d. Cloth cases for 
binding Tas ENGLIish MECHANIC, price 38., post free 
23, Od. 


ADVERTISEMENT CHARGES. 


The charge for Advertisements in the columns headed 


For Exchange, For Sale, Wanted, Addresses, 
` Situations, 
is ONE SHILLING for the first SIXTEEN WORDS 
and 6d. for every succeeding Eight Words—which 
must be prepaid. No advertisement will be inserted 
for less than ONE SHILLING. 
The address is included as part of the Advertise- 


ment and charged for. No Displayed Advertise- 
ments can appear in above colutmnns. 


when Pausanias, commander of the fleet of Spar- | ORDINARY ADVERTISEMENTS (NOT DIS- 
tans and Athenians, was intriguing with Xerxes PLAYED). 

for tho subjugation of Greece to Persia, and for 8 d. 
the hand of the king's daughter in marriage. The Thirty Words . e. oe 2 OB 


Every Additional Eight Words... .. 0 6 


Front Page, Five Shillings for the first 40 worde; 
afterwards, 6d. per line. Displayed Advertisements 
on Front Page, 108 6d. per inch. Paragraph Ad- 
vertisemente, One Shilling per line. No Front Page 
or Paragraph Advertisements inserted for less than 
Five Shillings. 


Rates for nisp aycd Advertisements on applica- 


business was transacted in the “ Brazen House,” 
the roof of which was a garden making a bower 
of roses. Hence the term sub rosa. 


JosnvH FREEMAN.—We know of no recent edition of 
Geoffrey of Monmouth’s “Chronicle of the 
Britons.” He Jived during the latter part of the 
12th century. His chronicle was certainly not his- 
tory, but a highly imaginative romance, which 
traced the descent of tho Britons to Brut, the 
son of Eneas, and from which the stories about 
Cymbeline and King Lear were taken, together 
with the Arthurian legends and the prophecies of 
Merlin. 


BERTRAM JOHNSON.—The blueness of the sky is due 
to the dispersion of light by small particles. The 
cause of whiteness of clouds and skies was dis- 
cussed on pp. 183, 155, 179, 222, 242, 266, and 307 
of Vol. XCVI., which you must look up, and also 
a report of a lecture by Lord Rayleigh at the 
Royal Institution, which we gave on p. 98, Vol. 
XCI. The saltness of the sea 1s due to salts, chiefly 

' common salt, and varies considerably, being an 
average of 3} per cent., but considerably less in 
temperate regions and landlocked seas which re- 
ceive large volumes of river water. It is highest 
in tropical regions, where there is much vapora- 
tion. 


tion to the Publisher 


All Advertisements must be prepaid, and in cases 
where the amount sent exceeds One Shilling, the 
Publisher would be grateful if a P.O. could be 
sent, and not stamps. Stamps, however—preferably 
halfpenny stamps—may be sent where it is incon- 
venient to obtain P.O.’s. 


Advertisements must reach the Office by 
3 p.m. on Tuesday to secure insertion in the 
following Friday’s number. 


Al Cheques and Post Office Orders to be made 
payable to THE STRAND NEWSPAPER COMPANY, LID., 
and all communications respecting Advertisements 
should be distinctly addressed to: 


THE PUBLISHER, 
THE “ ENGLISH MECHANIC,” 
EFFINGHAM HOUSE, ARUNDEL STREET, 
STRAND, LONDON, W.C. 
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MILL Boy.—Tq make compo ornaments for picture 
frames, cte., dissolve 1 Ib. of good glue in 1 
gallon of water; in another kettle boil together 
2 tb. of resin, 1. gill of Venice turpentine, and 1 Ib. 
of boiled linseed oil. Mix altogether in one kettle 
and boil, stirring the maas continuqusly till all 
the water has evaporated from the other ingre- 
dients. Then add finely pulverised winkin’ till 
the mass is brought to the consistenee of soft 
putty. The composition will be hard when cold, 
hut, being warmed, it can he moulded to any 
shape by carved stamps or prints, and when cold 
wili retain their shape more permanently than 
carvings of wood. They may be fastened with 
glue on plain surfaces or mouldings. 


OUR NEW VoLUME.—This issue will complete Volume 
CXV., and the new volume will commence with 
that of July 21. The Index to Volume CXV. will 
be published in our issue of August 4. May we, 
as usual, remind all helpers that. although this 
is not the time of year when we appeal to all to 
do their best to add to our ranks, that it is 
nevertheless possible for holiday-makers, especially 
in out-of-the-way places, to introduce ‘‘ Ours” to 


For Exchange. 


Broadhurst, Clarkson and Co., Manufacturing 
Opticians, Exchange or Buy Anything Optical.— 
Note address, 63, Farringdon Road, E.C.1. 

Clarkson's, 338. High Holborn. Second-hand 
Optical Mart. Make, Buy, Sell, Exchange First-class 
Optical Instruments. 


Witts, Opticians, 3, Buckingham Palace Road, 
§.W.1, Buy, Sell, and Exchange Optical Instru- 
ments. Repairs quickly executed. ; 


For Sale. 
Refleoting Telescopes, Mirrors, Silvered by new 
method. More light and durability —G. CALVER, 
Manse, Walpole, Halesworth. 


Mioroscopical Slides.—Entomological, Diatoma- 
ce, and General Interest, 3s. 6d. dozen, postage 6d. 
—Baker, 244, High Holborn, London. 
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64-page Book About Herbs and how to use 
them, 2d. Send for one.—TRIMNELL, The Herbalist, 
Richmond Road, Cardiff. 

Milling Attachments, with Vices for Lathes.— 
Tas WBBELER MaNUPACTORING CO., LTD., Trench Cross- 
ing, Welliugton, Salop.. 

Powell and Loaland } Oil, price £5.—CLARKE 
AND Pace, 23, Thavies Inn, Holborn Circus, E.C.1, 


Home Radio: How to Make and Use it. 25,000 
copies sold. 4s., post free, on approval.—Below. 


Books Bought, Best prices given.—Ioy.es, The 
Booksellers, 121, Charing Cross Road, London. 


Blattis is an established scientific remedy, first 
adopted by E. Howarth, F.Z.S., to clear plague of 
cockroaches from the Sheffield Workhouse at the 
request of the Government, which it effectually 
did, and will do so wherever used. The Editor 
recommends it. ` 

Tins, 1s. 6da., 28, 8d., or 5s, post free, from 
Sole Makers, HOWARTHS, 471, Crooksmoor, Sheffield. 


Ionised Tablets supply the blood with those 
elements the body needs, increasing vitality, func- 
tional activity. powers of concentration, mental 
clarity, physical fitness, and immunity from disease. 


Adenoids and Polypus cured by natural means; 
operations unnecessary. Tonsils saved intact, thus 
avoiding a lifelong handicap. 

Ionised Tablets, 3s. 6d., 6s. 6d., 12s. 6d. Send 
full details of ailment.—THE LABORATORY, 62, New 
port Street, Bolton. i , 

Yost Typewriter, good make, but wants repair 
Price £3.—Can be seen at ENGLISH MECHANIC Office 
Effingham House, Arundel Street, Strand, W.C. 
during office hours. 


Mineral Specimens, 
kinds and 


British and Foreign, all 
rices. Send stamp for free catalogue.— 


_ Address below 


Geological Specimens, Rocks and Fossils, all 
prices.—Ricwarps’ SHow Rooms, 48, Sydney Street, 
Fulham Road, London. : 


Radio Magazines.—All the latest. . “Radilo 
World,” 103d.; ‘‘ Popular Radio,” ** Radio 
Broadcast,” 18. 6d.; “Radio News,” 1s. 6d.; 
“Science and Invention,” 1s. Od.; ‘* Scientific 
American,” 2s. 6d., post, free.—INTERNATIONAL NEWS8 
-Co., Ltd., 5, Breams Buildings, London, E.C.4. 


Spare Time Employment with Firelighter 
Machines, 70s.; also Bundlers, 958. Waste materials 
utilised.—HILL and HERBERT, Ltd., Great Central 
Street, Leicester. 

Free.—Pocket Rubber Stamp of your name and 
address; also particulars of moneymaking employ- 
ment. Whole or sparg time.—RICHFORD, 8 and 9, 
Snow Hill, London. 

Best Flints, 6d. doz., 3s. gross; Gas Lighter, 6d.; 
Pocket Lighters from 8d.; 6 samples, 2s, 6d., post 
free.—TAYLOR, 251, MAI Lane, St. Helens. 

6,000 Ball-bearing Runner Wheels, 5-in. dia. 
on tread, 7-in. dia. over the flanges, mounted on 
steel spindles §-in. dia., with double ball bearings. 
Price 9s. each wheel, spindle and ball bearings com- 
plete, f.o.r. Widnes.—Apply, R. WHITE and SONS, 
Engineers, Widnes, Lancashire. 


Roneo Duplicator No. 10, f/cap size, self- 


inking and self-feeding devices. Good as new. £12, 
or near offer.—Below. l 
Remington Typewriter No. 7 (invisible), 


rebuilt, strong, splendid condition, last for years, 
£6 10s., with base board and cover.—Below. 


Smith Premier No. 4 invisible), two-colour, 
recently overhauled, nice clear type, £5, with cover 
and board.—Below. 


Smith Premier No. 4 (invisible), single colour 
working condition, £4, complete with board and 
cover.—Below. 


To be Seen at Miss D. BARNES’, 87, Essex Street, 
Strand, W.C.2. | 
The Following Lenses, the property of the late 
Dr. E. J. Spitta, are for disposal:—Goerz 6-in. 
Celor, {/4:8-//64. serics 1B, No. 1, £6; Goerz 7-in. 
Celor, f/4.8-f/64, series 1B, No. 2, £7; Ross 5-in. 
Dagor, f/8-f/64, double anastigmat, £4 10s.; Ross 
12-in. Dagor, //7.7-{/64, double anastigmat, £13; 
Meyer 7-in. No. 2, {£/6.8-£/50, donble anastigmat, 
£4: Ross 5 x 4 Symmetrical, f/8-f/64. £1; Beck 
Steinheil l-in., series 1, No. 0, orthostigmat, £4; 
Dallmeyer No. 2B, in aluminium mount, £7 5s.; 
Dalimeyer No. 4, series 1, with telephoto attach- 
ment, £16.—Further particulars apply W. R. 
ENeLIen MECHANIC Office, 1, Arundel Street, Strand, 
W.C.2. 

Wireless.—Send two stamps for lists of complete 
sets, parts, and sundries. Deliveries from stock.— 
ELECTRICAL SUPPLY Stores, 5, Albert Terrace, King 
Cross, Halifax. . 

You Can Save Money by purchasing a full set 
of Lathe Castings, all clean and sound and ready 
for fitting together. Made in two sizes: 3}-in. 
centres. 3-ft. or 3-ft. 6-in. bed and 4i-in. centres, 
3-ft. 6-in. or 4-ft. bed, sliding, boring, and screw- 
cutting. Ask for Booklet X and see what we have 
to offer. Prices are cut so fine that it is an oppor- 
tunity which you caunot afford to miss.—Below. 

You Can Purchase the Lathes, finished and 
vomplete, ready for using, at prices which will 
stagger you. We are only offering them for a short 
time owing to the general depression of the en- 
gineering trades.—Below. 

We Guarantee the Above Lathes to be accu- 
rate and well made. Send 4 stamps for Booklets 
W.X.Y.Z—S. Homes aNo Co. (established 1896), 
Lathe Firm, Manchester Road, Bradford. 


Blliston’s “ Organs and Tuning,” 666 pages, 
21s. net.—WEEKES AND CO., 14, Hanover Street, W.1. 


ENGLISH MECHANIC AND WORLD OF SCIENCE. 


D. J. Smith and Co., Ltd., Compton Works, 
Wickford, Essex, make all kinds of spare parts and 
carry out all classes of motor and engineering work 
repairs. : 

The Patternscope.—The beautiful, Dboth-eyes, 
Several-persons kaleidoscope. See “ E.M.” March 
17, ‘‘ Nature,” June 8, etc. Post free, 2s. 6d., 
3s. 6d. (clearer), 7s. 6d. (larger), of ‘' PATTERN- 
SCOPRS,’’ 85, Duckett Road, Harringay, London, N.4. 


Negretti and Zambra, 38, Holborn Viaduct, 
offer in good condition :— 

Contessa Nettle, 
3 S.S., F.P.A., changing box, case; £35.—Below. 

Adam’s Minex, § x 4, B model; Busch Omna, 
4.5, Ross Telephoto, 3 D.D., changing box, case; 
£50.—Below. 

Soho Reflex, 3} x 21, Zeiss 4.5, F.P.A., 5 D.D. S., 
case; £29.—Below. 

Schutz 24 x 50 Perplex, prismatic binocular, 
1440, case; £10.—Below. 

Zeiss 12 x 50 Dodekar, 1612, case, £20.—Below. 

Voigtlander, § x 30, 1604, rack, old model, case; 
£3 18s. 6d.—Below 

Schutz Autokrat, rack, 1590, 10 x 18, case; 
£3 18s. 6d.—Below. 

Busch, 6 x 25, 1573, case; £3 17s. 6d.—Below. 

Kershaw, 6 x 24, case; £3 19s. 6d.—Below. 

Above Sent on Approval against cash deposit 
or references.—38, Holborn Viaduct, E.C.1. 

Best Model Gas or Petrol-motor Castings, 
} H.P., with cylinder bored, for 9s. 9d.—MADISON, 
Littleover, Derby. List 4d. 

Finest Castings obtainable from your patterns, 
malleable steel, gunmetal], iron, brass.—LITTLEOVER 
FOuNDRY Co., Madison’s, Derby. 

Microscope.—Baker Student’s,. screw focussing, 
substage, Abbe, 2 eyepieces, 2 lenses 7-in. and }-in., 


double dustpnoof nosepiece, wooden case. No 
dealers. £12.—Below. 
Microscope.—Beck Student's, London, screw 


focussing, substage, Atbe, 2 eyepieces, 2 lenses 2-in. 
and 3-in., mahogany case, £10 10s. No dealers.— 
“ OPTIMUS,’ ENGLISH MECHANIC Office, 1, Arundel 
Street, Strand, W.C.2. 


Microscope Repairs.—Watsons undertake Micro- 
scope Repairs, Cleaning, and Adjusting Objectives. 
Work expeditiously carried out. 

Binocular Repairs.—W atson: specialise in 
Cleaning and Adjusting Prism Binoculars. Lowest 
prices compatible with good work.—318, High Hol- 
born, London, W.C.1. 

Telescopes. — Newtonian Reflecting,  63-in., 
£27 10s.; l-in., £15 103.; 44-in., £12 10s.; 34-in., 
£8 10s. Any size made to order. These Telescopes 
ate of the finest make, and will beat any refractor, 
size to size, at one-third thecost.—IRVING. 


Standard Eyepieces, 12s. 6d.; High Power, 
14s. 6d. We are sending these eyepieces all over 
the world. Any eyepiece sent on approval against 
deposit.—IRVING. 


Mirrors Refigured and Resilvered.—Send us 
your mirrors to refigure. Definition like ice. 35 
years’ experience.—IRVING, 135, High Street, Ted- 
dington. 


Watson’s “H ” Edinburgh Student’s, mechani- 
cal movements to stage, compound substage, 2 eye- 
pieces, 2-in. and }-in. objectives, triple nosepiece, 
Abbe, case, excellent condition. List price, £41; £30. 


Apply now for full and latest list of Second-hand 
Microscopes. Exceptional bargains —W. WATSON 
and Sons, Ltd., 313, High Holborn, London. 


Build Own £40 Gramophone.—Scale drawings 
and fittings from 27s. Every Gramophone require- 
ment stocked. Illustrated catalogue free.—Burt’s, 
366, York Road, London, S.W.18. 


Small Workshop, 4-in. Drummond Lathe and 
9 Chucks, Press, Vice, Surface Plates, and a quan- 
tity of tools, going cheap.—CAMERON, 25, Vander- 
bilt Road, Earlsfield, S.W.18. 


Microscopical Slides.—Radium, brilliantly scin- 
tillating, 2s. 9d. Hundreds others at bargain prices. 
—Gray, 40, Grange Road, Lewes. 


For Sale.—Zeiss Microscope Objective for 250 mm. 
tube, 1/12-in., N.A. 1.40, practically unused.— 
** ZEIS3,’” ENGLISH MECHANIC Office, 1, Arundel Strect, 
Strand, W.C.2. 


Castings.—High-clas3 Materials, Steel, Brass, 
Phos. Bronze, Iron, Malleable. Just send your 
patterns; we do the rest.—MADISON, below. 

1-H.P. Model Petrol-motor Castings, with 


cylinder bored, 9s. 9d.—LITTLEOVER Motors, Derby. 
List 4d. 


“English Mechanic,” 10 volumes, numbers 27 to 
36, hound, in splendid condition, 1s. 3d. per volume. 
purchaser to pay carriage.—DavVIEs, 33, Clarence 
Street, Swansea. 

‘‘Holtzapffel’s Turnirg,"’ Vols. I. to IV., for 
sale. Good condition. — Offers to SECRETARY, Bir- 
mingham ‘Exchange, Birmingham. 

3}-in. Equatorial Stand, oak tripod, leveis, 
Universal latitude, circles, verniers, slow motions, 
£15.—HEATH, Hillside, Kingsbridge. 

Don't Miss this Refractor, and Compare 
Prices.—4}-in. C-ap. Wray, mounted on Altazimuth 
garden stand, steadyinw rods, rack motions, two 
diagonals, with 5 eyepieces, .60, .150, .225, .810, and 
pancratic day star finder, dewcap, etc., case, only 
£45. Many others cheap and accessories in stock.— 
Wire or write now to MacketTt, Manufacturing 
Optician, Tunbridge Wells. 

Patent Rights or Share for Disposal.—A port- 
able Burglar Alarm. No fixing required. Perfectly 
secures window, doors, and jewel-cases, etc. Carried 
in handbag. Always ready. All travellers need it. 
—SCARLETT, 364, London Road, Croydon. 


13 x 18, Zeiss 4.5, 3 D.D. S., 


Keeping to the Right! In spite of the drastic - 
alteration all over London from right to left (which 
is wrong), we are still keeping right. The Firm who- 
supply everything Optical at the right price.— 
BROADHURST, CLARKSON AND CO. Note address, 63, 
Farringdon Road. London, E.C.1. B 


3-in. Standard Astronomical Telescope, new 
model, with eyepiece, complete, £5 10s. Delivery 
from stock.—BROADHURST, CLARKSON AND CO. 


Standard Astronomical Eyepieces, 163. 6d.: 
High Powers, 21s. The finest value in London. 
Approval gladly.—BROADHURST, CIARKSON AND CO. 


Several Second-hand 3-in. Telescopes, on table 
stands, complete, from £5 10s.;-.ditto, on equatorial, 
from £15.—BROADHURST, CLARKSON AND Co. 


8}-in. Browning Equatorial Reflector, com- 
plete, a bargain. Write now.—BROADHURST, CLARK- 
SON AND Co. Note address, 63, Farringdon Road, 
London, E.C.1. 


10}-in. With Mirror and 2}.in. Flat, un- 
mounted, cheap, 93-in. Grubb, with 2-in. Flat anid 
Tube, a, bargain. 5}-in. Calver, with Flat anc 
Mount ready for tubing, low cash price.—Below. 


10-in. Oalver, on altazimuth stand, with slow 
motions, finder, and 2 eyepicces; a bargain lot.—. 
BROADHURST, CLARKSON AND CO. 


Browning’s Comet Eyepiece, 303.: No. 4 Ordi- 
nary Eyepiece, 15s.: Large Day Eyepiece., 40s.; 
E. and F. Achromatic Eyepieces, 21s. each—Below. 

Browning’s Barlow Lens, in tube mount, 15s . 
Small Pocket Spectroscope, 255 —BROADHURST, CLARK- 
SON AND Co. 


Kitchener’s Pancratic Eyepiece, in 45-in. 
focus, 70x to 280 diameters, a rare eyepiece, 3053.— 
BROADHURST, CLARKSON AND CO. 


°14-in. 4-screw Level, by Troughton and Simms, 
£8 10s.; 10-in. ditto, £5 10s—BROADHURST, CLARKSON | 
AND CO., 63, Farringdon Road, London, E\.C.1. 


Prismatio Binoculars.—Fine selection. Roas. 
Voigtlander, Goerz, Zeiss, and others at lowest 
prices. Exchange and Repairs.—BROADHURST, CLARK- 
SON AND CO. 


Prismatic Binooulars.—Latest Zeiss, 8x, 30 mm. 
o.g.’s, central focussing, and case, £15 15s.—BROAD- 
HURST, CLARKSON AND CO. Note address, 63, Farring- 
don Road, E.C.1. 


Field Glasses and Marine from 20s. Large- 
selection. Now is the time to buy.— BROADHURST, 
CLARKSON AND Co., London. 


Microscope, Swift, 2/5, 1, 1/12 objectives, triple 
nosepiece, Abbe condenser, iris and stops, circular 
vulcanite covered stage, complete, in mahogany 
case, £12.—Write, Box 5472, c.o. Brown's, 39, Tothili 
Street, S.W.1. 

Gas-engine (Gardner, 1-H.P.), two flywheels, mag- 
neto ignition, in good order, £12. Can be seen run- 
ning.—42, Frobisher Road, Hornsey, N.S. 

Special Microscopical Slide.—Section of thallu: 
of liverwort Marchantia, showing vertical section 
through gemme cup. Post free, 18. 3d.—DARLASTON, 
31, Freer Road, Birchfield, Birmingham. 


Bargain Telescopes.—[ have several Refractors 
and Reflectors partly finished which can be com- 
pleted and made perfect at bargain prices. Don't 
miss this chance. Example: 7-in. Refractor, achro- 
matic, on tall mount, with two eyepieces, £64 10s.— 
Lp VEND, M.B.A.A., Dryburgh Works, Putney, 

.Wel9. 


Massive Iron Tripod, mounted on castors, suit 
reflector, 50s.; wanted, 4-in. C. Glass.—6, Peter St., 
Blackburn. 


7 x 5 Folding Premo, very light, Bausch and 
Lomb Planatograph lens, speeded shutter, T.B. and 
I, 3 D.D. slides, filmpack adaptor, metal tripod, and 
es £5 5s.—J. ABBEY, The Mount, Gilesgate, Dur- 

am. 


For Sale.—Microscope, by Watson and Sons. 
coarse and fine adjustment, mechanical stage, rack 
substage with condenser, 2 eyepieces (in mahogany 
case), 11 objectives, bull’s-eye condenser, and a large 
number of accessories, lamp, complete mounting 
outfit—Further particulars on applying to 8. W.. 
22, Somerset Road, Boscombe. Best offer over £35 
will secure. 


E.M. Microscope.—Professional make Patterne - 
and set Castings, 50s.; Chuck, 3-in., self-centring, 7s. 
—Davey, 2, Alexandra Road, New Southgate, N.11. 


Wireless.—Fix your crystals firmly with Coppin 
and Milburn’s special alloy: in convenient sticks, 
6 x 3, 9d.. post free. Satisfaction guatauteed. 
Trade swpplied.—13, Station Parade, Queen’s Road, 
Peckham, S.E. 


Sextant (pocket), in leather case, bargain, 20s.— 
Rep, 6}, Carlton Place, Glasgow, S. 


Bausch-Lomb Microscope, as new, 2, 1, ocular, . 
nosepiece, iris, £14; Objectives:—l}-in., 18s. 6d.;. 


2-in., 18s. 6d.; 4-in., 253.3; 4/10-in., 25s.; 1/5-in., 25s.; | 
1-in., 303.—Below. 


Telescopes.—Portable 3-draw Tourist, 11-in. o.¢., 
covered black morocco. 30s.; x6 Prismat Binocular, . 
85s.; Brass Case Pocket Compass, 33. 6d.—BROWN- 
ING, 37, Southampton Street, Strand, W.C.2. 


Books for Sale, Prices include postage or car-. 
riage. ‘‘ The Development of Birmingham,” by Wil- 
liam Haywood, F.R.I.B.A., first edition, 78. 6d. ‘* The - 
‘Presto’ Shift of Hours Worked Calculating Card,” 
1s. ‘“‘Italian Sea Power,” by Archibald Hurd, 1s. 
“ Aeroplane Construction,” by Sydney Gamme, 5s. 
“ Inhabited House Duty and the Lawes Thereon,” 
by W. E. Snelling, 10s. ‘‘ The Origin of the Forms. 
of the Earth and Planets.” in French, by M. Emile 
Belot, 10s. ‘The Law of Checkweighing.” by J. H. 
Cockburn, 5s. ‘Factory Management Wastes.” by 
James F. Whiteford, 53. * The Housing Problem : 
Its Growth, Legislation, and Procedure,” by John J. 
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‘Clark, M.A., F.S.S., 15s. “ Aviation,” by Benjamin 
M. Carmina, 5s. ‘‘ Domestic Architecture in Aus- 
‘tralia,” with 47 plates, 10s. ‘ Electrical and Other 
Engineering Contracts,” by W. S. Kennedy, LL.B., 
Barrister-at-Law, 6s. ‘“‘ Metals in Aircraft Construc- 
tion,” by Wilfred Hanby, 3s. ‘‘ Man and His Build- 
ings,’ by T. S. Atlee, A.R.I.B.A., a plea for the 
revival of the Guild spirit of the past, 3s. 6d. ‘‘ Vic- 
toria History of the Counties of England: Parts 1 
and 3, Herts,” 10s. ‘‘ Air Screws in Theory and Ex- 
periment,” by A. Fage, £1. “ British Standard Forms 
of Notched Bar Test Pieces,” 1s. ‘“ Model Aeroplan- 
ing,’ by V. BR.» Johnson, 10s. ‘‘ The Science 
of Ventilation and Open-air Treatment,” 295 
pp., 3s. ‘‘Asphalte and Allied Substances,” by 
Herbert Abraham, 10s. ‘‘ Examples of Ancient 
Scottish Architecture,” 18 large plates of Scot- 
tish towers, etc., with full descriptions, Parts. 1 
to 4, with 72 plates, £1. ‘‘ Chromium Ores,” by 
"W. G. Rumbold, 2s. 6d. ‘‘ Hyper-Acoustics,”’ 
by J. M Dunk, 3s. “Stella Maitland; or, 
Love and the Stars,’ by Mrs. H. Periam 
Hawkins, 6s. “The Age of Power,” by ; 
Riley, 3s. ©“ A History of Kreuch Architecture from 
1661 to 1674,” by Sir Reginald Blomfield, R.A., 2 
vols., 200 plates £3 36. ‘‘ Aluminium. and ita 
ge dee by Lieut.-Col. C. Grard, 10s. “The Hygiene 
of Town Planning and Vegetation, 2s. “ Heredity 
in the Light of Recent Research,’ by the late L. 
Doncaster, D.Sc., F.R.S., 88. ‘ Farm Buildings and 
Building Construction in South Africa,” Second Edi- 
‘tion, by W. 5. H. Cleghorne, 16s. 850 pp. and over 
250 illustrations. ‘‘ Sydney Observatory Catalogue of 
1,068 Stars,” 58. ‘A First Book of Chemistry,” 
by A. Coulthard, 3s. *” Jigs, Tools, and Fixtures,” 
by rhe Gates, with 165 illustrations, 6s. 
“Model. Steam Locomotives,” by Henry Greenly, 
876 iNustrations, 4s. 6d. “Dynamo Design and 
Construction,” by A. H. Avery, 4s. 6d. “How to 
Against Your Rates,” by G. F. Emery, 
. 6d. ‘County Court Practice Made Easy,” 5th” 
‘edition, 2s. 6d. “The Renaissance of Roman 


many illustrations, 25s. 
‘Standard Specifications for Dimensions and Resist- 
ances of Bare Annealed Copper Wire for Electrical 
Apparatus,” 1s. “The New Heavens,” by Geo. 
Enery Hole, 5s. “The Elements of Astronomy,” 
‘by D. N. Malik, 10s. Supplement to Fen- 
ton's “Notes on Qualitative Analysis,” 2s. 6d. 
“Coal Tar Colours for the Decorative Industries,” 
by A. Clarke, 4s. Gd. ‘* Textiles.” by A. F. Barker, 
M.Sc., new edition, 10s. ‘*‘ Model Electric Locomo- 
tives and Railways," by Henry Greenly, 48., 326 
illustrations. ‘ A Little Book on Water Supply,” by 
William Garnett, 4s. ‘‘ The Electric Age,” by A. G. 
Whyte. 5s. “ Empire Forestry and All About It,” 
2s, ‘Telephone Troubles and How to Find Them,” 
hy W. Il. Hyde, 19th edition, 9d.(‘' Capstan and 
Automatie Lathes.” by Philip Gates, 2s.‘ Electric 
Cables.” hy Francis W. Main, 28. “ The Telescope,” 


by Lonis Bell, Ph.D., 190 illustrations, 10s. ‘No. 3, 
Vol. XXIII. of the Transactions of the Optical 
Society.’ 5s, “ Turner's Metal Plate Workers’ 


Workshop Companion,” 280 pp. and 27u iliustrations, 
CR.—ÄTRAND NEWSPAPER COo., 1, ‚Arundel Street, 
Strand, W.C.2. 


_ © Hours and Wages Caloulator’ at Farthing 
Rates, from 2d. llgd. per Hour, 1s. “ Smoke 
Abatement,’ by H."Hamllton, 4s. ‘ The King’s Fish 
ing,” done into verse, by Charles Mercier, 1s. ** The 
Vandalisms of Peace,” 1s. “New Methods of Ad. 
justing International Disputes of the Future,” by 
Sir Thomas Barclay, 38. ‘‘ The Craft of the Caduceus, 
or Chasing the Aspirate,” 5s. “Tbe Woman’s Motor 
Manual,” 2s. ‘* Ehipbulidlng Industry,” by R. W. 
Kelly and F. J. Allen, 7s. 6d. ‘* Aircraft in Peace 
and the Law,” by J. M. Spaight, 5s. ‘“ Malleable 
Cast Iron,’ by 8. Jones Parsons, 108. “Hot Bulb 
Oil Engines,” by Walter Pollock, 30s. ‘* Diese 
Engine Design,” by H. F. P. Purday, 800 pp., 
271 illustrations, 14s. “ Commercial Arbitra. 
tions,” 2s. “The First Report of the Insti. 
tution of Civil Engineers on the Deteriora- 
tion of Structures in Sea Water,” 301 pp., and 
many illustrations, £1. ‘* Tungsten Ores,” by R. H. 
Rastall, 23. ‘* Technique et Pratique de la Magneto 
a Haute Tension,” by MM. A. Courcyrim and G. 
Dubedat, 2s. “ The Blind and Their Condition in 
the United States,” by Harry Best, Ph.D., 763 pagen, 
‘10s. ‘Coal,’ by J. H. Ronaldson, 4s. *‘Spon’s 
Builders’ Price Book for 1921,” 5s. ‘* Photographic 
Technique,” 2s. ‘The Metric System for Boel: 
neers, by Charles B. Clapham, 7s. 6d. “The Wis 
dom of the Beasts,” by Charles Augustus Strong, 


‘93. 6d. “” Builders’ Accounts and Office Super- 
: vision,” by Hardy Keen, 4s. Last quarter’s 
‘Transactions of the American unicipal 


Society,” 8s. Autographic Postcard from -Mr 
. Gladstone, dated December 12, 1879, with thanks to 
- fhe Editor for services rendered during the Mid- 
lothian Campaign, 158. Two Autographic Letters 
from John Bright to the Editor, dated respectively 
October 16, 1883, and June 5, 1887, 10s. each, or the 
two for 15s. ‘Poems from Beyond,” by Red- 
die Mallett, 2s. 6d. “A System of Æsthe- 
-ties,"" by Geo. H. Jaques; 5s. ‘‘ Applied Geo- 
graphy,” by Alex. Stevens, 5s. “ English Organ 
Cases,” with 69 illustrations, by the Rev. Andrew 
Freeman, 6s. “How the Hague Rules Affect Mer- 
chants,” by A. E. Jackeon, O.B.E., 2s. ‘* The 
Faraday Society’s Report of the Discussion on 
April 6, 1921, on the Failure of Metals under In- 
-¢erpal and Prolonged Stresses,” fully illustrated, 
108. 6d. “ A Concise Guide to the Town and Uni- 
versity of Cambridge,” ls. 6d. Seventh edition of 
s eat Accounts for Auditors, Accountants, and 
Manufacturers,” by Garcke and Fells, 108. ‘‘ The 
‘Records of St. Bartholomew’s the Great, Smithfield,” 
by E. A. Webb. F.S.A., 2 vols., nearly 1,000 pages, 
and hundreds of beautiful illustrations, £8 3s. “ His- 
toric Houses of South Africa,” by Dorothea Fair- 
bridge, 183 plates and many illustrations in the text, 
£2 9s. “ Building Contracts.” by E. J. Evans, 6s. 
“u Tides and Tidal Streams.” by Commander H. D. 
Warbury, R.N., 5s. ‘Smithsonian Annual Report 
‘or 1918," 612 pp., many illustrations, 4s. ‘‘ The 


Metallurgy of Iron and Steel,” 2s. “The Micro- 
scope: How to Choose It and Use It,” by S. E. 
Dowdy, 4s. ‘‘ The Instanter Interest and Discount 
Tables,’ 16.—STRAND NEWSPAPER CO., 1, Arundel 
Street, Strand, London, W.C.2 


** Aeroplanes in Gust»,” by 5, L. Walkden, 5s. 
“ Seasonable Trades and Unemployment,” 6s. “‘A 
Living Wage,” by Philip Snowden, M.P., 1s. “ Bri- 
tish Standard Spec'fications for Wall Plugs and 
Sockets,” 2s. 6d. ‘‘ Handy Insurance Act and Wages 
Calculator,” 1s. “Petrol as Fuel for Locomotives,” 
8s. ‘The Principles of Urban Traffic,” by H. W. 
D. Stone, 5s. ‘“‘New Edition of the Russian Direc- 
tory,’ over 500 pages, 4s. “Temporary and Semi- 
Permanent Supplies,” by Major V P. Smith, 2s. 6d. 
The Diary of a Free Kindergarten,” 3s. 6d. “ Life 
of Nicholas Stone,” the sculptor, with many . fine 
illustrations of his work, 10s. ‘‘ Training for Young 
England,” 2s. ‘Modern Machine Shop Construc- 
tion, Equipment, and Management,” by Oscar E 
Perrigo, new edition, 10s. ‘° Cours d’Aérodynamique 
Pratique,” by A. Courquin and G. Serre, 6s. * Prac- 
tical Aeroplane Construction,” by E. T Hill, 7s. 6d. 
“Second Interim Report of the Committee of 
the {Institution of Civil Engineers on the 
Deterioration of Structures in Sea Water,” 2s. 
“ Transactions of the Socicty of Engineers for 1920,” 
8s. ‘Engineering as a Career,” 9d. ‘* Fermat’s 
Last Theorem,” by L. J. Mordell, 4s. “Artificial 
Light and its Influence.on Civilisation,” by M. Luc- 
kiesh, 10s. “Overgrowth on Diamonds,” by J. R. 
Sutton, 3s. “ Henslowe’s English-French and 
French-English Motor Dictionary,” 3s. 6d.- “ Shades 
and Shadows,” by David C. Lange, M.S., 10s. ‘* The 
Casehardening of Steel,” new edition, by Harry 
Breareley, with 97 illustrations, 10s.  ‘* Perspec- 
tive,” by A. S. Percival, 3s. 
and its Monuments,’ with 87 plates, 10s. ‘* The 
Cycle Industry,” by W. Grew, 2s. 6d. “Nature 
Lessons with Animals,” 1s. “The Economics of 
Kvery-day Life,” Part II., by Sir Henry Penson, 
8s. “ Modern Methods of Welding,” by J. N. 
Davies, 10s. “ Fuel and Lubricating Oils for Diesel 
Engines,” by W. Schenker, 6s. Vols. XIII., XIV., 
XV., and XVI. of the “ Perth (Western Australia) 
Astrographic Catalogue,” 10s. ‘The Periods in In- 
ternal Decoration,’ by Herbert Jeans, 4s. 
“A Useful Logarithmic Cabinet for Engineers, 
etc.” 83s. 6d. “Town Theory and Practice,” 
with illustrations by leading  town-planning 
experts, 38. 6d. “ Wall Paper: Its Origin, Develop- 
ment, and Manufacture,” by G W. Ward, 2s. 6d. 
“ East Acton Manor House,” a fully-illustrated his- 
tory of that histofic old manor house, now de- 
stroyed, 7s. 6d. * The Ancient Buildings of Folke- 
stone,” 2s. 6d. ‘ Potash,” by 8. J. Johnston, new 
edition, 4s. “ British Association Reprints,” 2s. ‘* The 
Manufacture of Portland Cement,” by Arthur C. 
Davis, 3rd edition, 400 pages. 15s. ‘Basic Slags 
and Rock Phosphates,” by Geo. Scott Robertson, 
73. 6d. ‘‘ Constable, Gainsborough, and Lucas,” by 
Sir Charles Holmes, with 16 plates, 7s.—STRAND 
NEW SEE Co., 1, Arundel Street, Strand, London, 


‘““ Wheatley on the Book of Common Prayer, 
532 pp., 4s. “ Chats with Pioneers of Modern 
Thought,” by F. J. Gould, 23. “The Grigin and 
Nature of Secularism,” by Geo. Jacob Holyoake, 
93, ‘Life of George Jacob Holyoake,’’ 2a. 6d. 
“ Social Reform.” by H. Mallock, 4s. “ ‘fhe 
Life of Emile foa,” by Ernest A. Viseretls. 45. 
“ Doctor Pascal,” by Emile Zola, 3s. “The London 
Programme,” by Sidney Webb, 2s. ‘* Social and 
Political Economy," by Thomas Judge, 2s. 6d. * The 
Triumph of Man,” a dramatic poem, a Percy 
Schofield, 28. “ England’s Attainment of Commer- 
cial Supremacy,” by E. Tipper, A.I.B., 5s. “ Made 
in Germany.” by Ernest Edwin Williams, 2s. 6d.— 
STRAND NEWSPAPER CO., 1, Arundel Street, Strand, 
London, W.C.2. 


“The World’s Last Passage,” by J. C. Ken- 
worthy, 2s. 6d. “The History of the Taxes on 
Knowledge,” by Collet Dobson Collet, with preface 
by G. J. Holyonke, 2 vols., 6s.—STRAND NEWSPAPER 
Co., 1, Arundel Street, Strand, W.U.2. 


Wanted. 


Telescopes, Microscopes, by best makers.—A 
CLARKSON AND CO., 338, High Holborn, W.C. 

Prismatic Binocular Field Glasses, by Zeiss, Ross, 
Goerz.—A. CLARKSON AND COo., 838, High Holborn, 
W.C. 


Surveying Instruments, Drawing Instruments, by 
best makers.—A. CLARKSON AND CO., 838, High Hol- 
born, London. : 


BROADHURST, CLARKSON AND CO..—Anything Optical. 
Telescopes, Microscopes, Binoculars.—63, Farringdon 
Road, London, E.C.1. 

Wanted, Ornamental Slide-rest, 5-in., with 9-16ths 
receptacle, fluting stops, and other accessories. Holt- 
zapffel preferred.—ALLSOP, Box 421, Johannesburg, 
South Africa. 


Addresses. 


A. CLARRSON AND CO., Second-hand Optical Mart, 
838, High Hoiborn (opposite Gray’s Inn Road). 


To Buy or Sell Telescopes, Microscopes.—A. CLARE. 
BON AND CO., 338, High Holborn, W.C. 


To Buy or Sell Prismatic Binocular Field Glasses. 
—A. CLARKSON AND CO., 888, High Holborn, W.C. 


BROADHURST, CLARKSON AND CO.—Telescopes, Micro- 
scopes, Binoculars. All Repairs.—Note address, 
63, Farringdon Road, London, E.C.1. 


Telescopes, Microscopes, Prism Binoculars, 
Cameras.—Witts, Opticians, 8, Buckingham Palace 
Road, S.W.. 

Albert H. Holmes. maker of inventors’ models, 
scientific instruments, and apparatus of all kinds. 
Repairs and Refinishing as new.—42, Frobisher Road, 
Hornsey, N.8. 


pattern. 


“Old Chelsea Church! A 


2-inch STUDENT'S EQUATORIAL 
MOUNTING. 


The usual planetary detail to be seen with a 
2-in. object glass—ZJupiter’s satellites and belts, 
Saturn’s ring, the phases of Venus 
and Mercury—can be well seen with 
one of these little instruments, 


The Mounting is of our simple rigid 
; The circles are 4in, 
diameter. 

The hour circle is movable for 
setting to sidereal time and is 
divided to 5 minutes of time. 
With care, one or two 
minutes can be read by 
interpolation, which is 
an accuracy consider- 
ably greater than Ee 
that of the usual A 
setting up of an P 
equatorial in A 
the garden. 


The Mounting is 
fitted with an azi- 
muth adjustment L3 
and a slow motion ts 
adjustment for ee i 

bringing the polaraxis to the correct altitude. A bubble 
is fixed to the polar axis, which is adjusted to the 
latitude of ihe place, and with the aid of this and & 
pair of meridian marks, the mounting can be set up 
without reference to the stars and without manipulation 
of the rigid tripod estand after it is once set upright in 
an east and west direction. 

The 2-in. O.G. easily shows objects of the 9th 
magnitude, and, with the aid of a good star atlas, this 
miniature equatorial gives great chances for successful 
work in comet and nova hunting, besides providing a 
meansof learning the stars, nebules, and small clusters 
in the minimum of time. 

The Equatorial Mounting is fitted to astrong polished 
Whitewood Garden Tripod Stand. 


Price, complete with Telescope . £14 6 0 
Price, without Telescope oe ee 95 0 


Mr. Frederick G. Taylor, Clay Cross, Chester- 
field, writes :—'"‘ The small .cquatorial recent) 
received from you, with its additional fittings adde 
according to my instructions, is entirely satisfactory. 
The instrument is undoubtedly all you claim for it, and 
more. For in your adverts. nothing is said of the 
perfectly smooth motion—quite free from jerks—on 
both axes, the two clamps and balance weight, and the 
easy adjustment in azimuth without moving the tripod. 
I find that with the additional level the base of the 
instrument is easily made horizontal. The magnetic 
compass you fitted for me-with its floating ring fully 
graduated, and with mirror and lens for reading, 
enables me to dispense with fixed meridian marks. 
The instrument can be carried to any convenient place, 
levelled, and set up accurately in the meridian in a few 
minutes with greatest ease, This is obviously a great 
advantage, for one can carry the apparatus to the top 
of n hill, toany open space between houses, or use it 
at the window indoors. By means of the level and the 
compass all is inorder in the minimum of time. I set 
the telescope by means of the splendidly divided 
ee and lo!-the star is there in the centre of the 
eld. : 

_You have turned out a good thing, and such a useful 
piece of apparatus deserves to be well known.’ 


Illustrated Leaflet of Telescopes, etc., post free. 
W.OTTWAY & Co., Ltd. 
(Established 1640), 


Manufacturers of all Types of Astronomical Instruments, 
ORION WORKS, EALING, LONDON, W-.5. 


SCIENTIFIC APPLIANCES 
HENRY J. DALE, Manager, 


All Electrical, Optical, Magnetic Materiale 
and Parts. 


Lenses, Prisms, and Mirrors of every form, and repairs. 

Insulated Wire, Resistance Wire, Ebonite, Fibre, Lamps. 

Our Renowned Morse Keys and New High Note Buzzer. 

Aneroids, Thermometers, Drawing Instruments, Compasses, and 
Artist's Colours. 

Becond-hand Tested Electric, Optical, Pneumatie, and Statie 
Apparatus, and parts. Onr celebrated Wimshurst Machines, 
padre Electrical or Optical Bought. New Illustrated Catalogue 

» DO ee. 


No. 29, Sicilian Avenue (Optical No. 11), 
Southampton Row, London, W.0.1 


FOR SALE. 


ATHES, Standard Makes. easy terms. 
Lists free:—MACHINERY DEPT., J. G. GRAVES, 
Ltp,, Sheffield. 
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Supplemens to the ENGLISH MECHANIC, January 26, 1923. 


INDEX 


ABERRATION of eyepiece, spherical, 


Abnormal earthworm specimens, 210 
Aborigines of Ireland, 14 - 

Abridged Nautical Almanac, 254 
Albsolute magnitude, parallax and, 


254 
Accumulators, storing, 63 
Achamoth, 94 

Acoustics, 52, 145 

Activity, exceptional solar, 255 
ane on of gpare-time relativity, 


Adjusting equatorial, 133, 144, 163 
Adjustment: reflector, 126, 144 
sextant, 146 
Aerial photography as an aid to 
map-making, 222 
Aerials, frame, 17, 51 


Agriculture, .99 

Aid to map-making, photo- 
_ graphs as an, 222 

Air, compressed, reheating of, 162 

Aircraft, new type of, 140 

Alarm, silent, 9, 19 

ee a occultation of, 186, 193, 


aerial 


Almanac, Nautical, abridged, 254 
Alphonus, 93 
Altitude and azimuth Into declina- 
tion and hour-angle, 153 
Aluminium: articles, mending, 199 
mending, 269 
Amateur, work, camera for, 70, 94 
America, Norse discover 3 
Ammonia, bulb, 103, 114, 125 
Amosba and volvox, 257 
Amplifiers, radio-frequency, 242 
Ancient: and modern microscopes, 
113, 124. 134, 143, 154, 166 
Britain, blue and green people of 


Aneroid barometer, 195 
Angle, parallactic, 213, 23 . 
Angles, cutting wood to, 146, 166 
Animal: hideous, 200 
ism, some aspects of, 78 - 
Anthropology, 91 
Antique brasswork, 64, 74 
Antiseptic, 226 
Amts and their habits, 110 
Apartments, slum, and their recon- 
struction, 68 
Apianatic apticat surfaces and 
lenses, note on, 33 | 
Apparatus, electrical, 95 
Aquatic migrants, 134 
a ce mer: radius of, 187, 196, 205, 


Architecture, 63 
“ Aristocrat’ slide rule, 131 
Atmy: boots, 187 
telescopes, Colonel Gifford’s, 29, 51, 


61 
Articles, aluminium, mending, 199 
Aspecte of animal mechanism, some, 


78 
Association: British, meeting, 78, 88 
— weather bureau. 235 
Astro-metcorology, 59 
Astronomer Royal on eclipses, 131 
Pee: Association, British, 


camera for amateur work, 70, 94 

classification, 235, 255, 267 

experiment, Piazzi Smyth, " Tene- 
rife,” an, 29 

nomenclature, 234 

notes, 13, 55, 107, 149, 189, 239 

observatione, 225 

Society, Manchester, 48 

Astronomy, sterar, sketch of the 

Ma one state of, 175. 185, 194, 203, 


214, 
Atmosphere: moon and its, 5, 17, 39, 


48 
planets and their, 17 
Atomic process in magnetisation, 
Audibfility of big noises. 121 
Australia, eclipse of September 21, 
1922, in, 204 
Automatic screw-cutting. machine, a 


new, 34 
Noe engines, rival types of. 
Axles, coach, case-hardening, 137 


BAADE’S comet, 1922. 174 
Bacilli: flagellated, 165 
structure of, 204, 216 
Bacillus Megatherium, new structure 
in, 176. 187. 194 
Ball-winder, string, 15 
Bar. boring, with travelling head, 


Barometer: aneroid, seasonal, 195 
biotting-paper, 156, 166 
Bourdon, 213, 217 

Batteries: for wireless, 71 
pocket, dry cell for, 31 

Beawue metal, of unusual properties, 


Beaver, 187 

Bedrooms, warming, 187, 196 
Bee wine, 126. 145 

Beech, lightning effect on, 199 


TO VOL.. CXVI. ENGLISH MECHANIC. 


Beer, lager, 136 
Beet sugar, 95 
Belt: balata, defective, 145 
for pulley, best, 146 
Bending, crank, 62 
Bent tubes under internal pressure, 


247, 256 ; 
Benzine and electricity, 31 
Best nipples, 2% ; 
Between two worlds, 263 
Bicycle, wheel, distunce of, 206 
Binary stars, masses and parallax 
of, 254 
Birds along the East coast, 131 
Birth control, 2 
Bits, soldering, copper for, 176 
Black: for brass nameplate, 42 
oxidising brass, 136, 145 
‘platinum, 176 
solution, 226, 235, 247 
Blackbird, a rabbit, and a rat, 71 
Blackboard, painting, 126 
Bladderwort, the greater, 3 
Blast: cupola and, 8 
furnace, 23% 
Blotting-paper barometer, 156, 166 | 
Blue and green people of Ancient 
Britain, 47 
Boat. steering, 75 
Boiler: and pipe covering, 210 
drawn tube, 167 
Boilermakers, deafness among, 100 
Boiling: point of water, 234, 236, 248 
‘syrups with steam, 42 
Bolts, studs, and nuts, 119 
Bone, coceyx, tender, 145 
Boots, welted, re-soiing, 95 
Borax and steam, 104 
Boring: ban, 137, 156 
drilling and, faults in, 249 
Botanical exchange, 103 
Botany, 98 
Bourdon barometer, 213, 217 
Bow, self-yew, 64 
Bowels, peristaltic action of, 197, 217 
Brace-bits, tempering, 146 
Brass: and copper tubes, softening, 
156, 166 
black oxidising, 136. 145 
castings, spongy, 104 
dezincification of, 162 
goods, screw thread on, 10 
lacquer, deep colour for, 53, 61 — 
nameplate, black for, 42 
rollers, sand ‘holes in, 61 
Brasswork, antique, 64, 74 
Breath figures, 244 
Brick silos, 64 
Bricks, cement on, 63 
Bridges: 84, 95, 103 
of longer span, 181° 
railway, 99 
Bright's disease, 104, 125 
Britain, ancient.. “ blue and green" 
people of, 47 
British: Association, meeting, 78, 8& 
Astronomical Association, 233 
‘Raibwaye, a new chapter, 264 
Weather Bureau Association, 235 
Broadcasting. 242 
Bronze: castings, shrinkage in, 9, 19 
ornaments, repairing imitation, 179 
slide valves, 114 
Bulb: ammonia, 103, 114. 125 
electric, frosting on, 104, 114 
Bullet, drop of, 153, 157 
Burning, lead, note on, 108 
Burst water pipes, wrinkle for, 256 


CALENDAR, 6. 17 
Calver rettector, 8l% in., 83 
Camera: astronomical, for 
work, 70, 94 
pocket focal-plane, the ‘‘ Salex,” 160 
Caps of Mars. polar, 101 
Car: cycle, friction gear for, 126 
voltage, Ford, 136, 145 
Cars and use of telescopes, 102 
Case-hardening coach axles, 137 
Cassevrainian telescope. 52, 74, 84, 
95. 103. 125, 136, 144 
Cast-iron pipes, jointing, 176 
Casting metal replicas, 229 
Castings: brass, spongy, 104 
bronze, shrinkage in, 9, 19 
centrifugal, 35 
Cell, dry, for pocket batteries, 31 
Cello, one-string, 31 
Cement: coated nails, 270 
on bricks, 63 
Centenary of Sir William Herschel, 72 
Centrifugal: castings, 35 
pump, 63 
Cepheid variables, 133 
Change-plates, Mr. Robertson, 29 
Chapter, new, British Railways, 264 
Charcoal iron tempering, 146 > 
Charge, electrical on earth’s surface, 


161 

Chemical elements, 8, 31 
Chemistry, 89 
Chest, pain in, 257 
Chilled rolls. iron, 248, 257 
Chimneys, furnace, metallurgical, 77 
Chuck: drill, 146 

elliptic. 75 
Cider, 269 
Circular: are, radius of, 187, 196. 205 


amateur 


Baw, 8, 42 
Cisterns, iron, 64, 85 
Civilisation, services of science to, 179 
mae oi astronomical, 235, 255, 
Claviers, organ, 18 
Cleaning sponges, 205 
Clinical medicine, laboratory and, 263 
Clock: driving, equatorial, 75 
grandfather, 156 
regulator, with four-legged gravity 
escapement, 6, 103 
signal laboratory, the ‘‘ Warner,” 


spring, 157, 166 
Coach axles, care-bardening, 137 
Coal: dust, inflammability of, 46 
supplies, conserving, 264 
Coast, East, birds along the, 131 
Coccyx bone, tender, 145 
Coil: break, 64 
insulation, 236 
Coid light, what is? 120 - 
Colitis, 157 
Collapsible punt, 18 
Colour: deep, for brass lacquer, 53 
of insects wings, 135, 155 ` 
Comet: 152 
Baade's, 174 
Perrine’s, 234 
Skjellerup, 4, 48 
Comets, 213 
Compressed air, reheating of, 162 
Computing sidereal time, 254 
Condenser, 156 ; 
Conditions, Mercury's physical, 112 
Conserving our coal supplies, 264 
Construction: and operation of a two- 
circuit radio-receiving equipment 
with crystal detector, 109 
telescope, 204 t 
C ouaumptign of gaslight, 157 
Control: birth, 2 
lamp, 63 
Copper: for soldering bits, 176 
hardening and tempering, 67 
tubes, 63 
Correction, 255 
Corrosion, boiler, 218 
Court, lawn tennis, 3137 
Covering, boiler and pipe, 210 
Cracked steel sheets, discovery in, 56 
Crank bendinyz, 62 
Crookes lenses, 227, 235, 257, 267 
Crystal detector, construction and 
operation of a two-circuit radio 
receiving equipment with, 109 
Crystals that live, 70 
Cupola and blast, 8, 19 
Current: electric, from sawdust, 95 
for experimental purposes, 95 
Cushioning and expansion. 30- 
Cutter speeds, 29, 61 
Cutting: leather, 74 
screw, 85 
wood to angles, 546, 166. 
Cycle: car, friction gear for, 126 


DARK structures in the milky way, 28 
“ Davon ”: double centring double 
nosepiece. 208 
micro-projector, 180 
super-microscope of the photo- 
inicrographic society, 205 
Deafness among boilermakers, 100 
December: sun in, 265 
sunset, a, 220 . 
sunspot group of, the great, 266 
Declination and hour-angle altitude 
and azimuth into, 153 
Decomposition of water, 8, 19 
Deep colour for brass lacquer, 53 
Defective key-seater, 8 
Defining power of telescopes, 235, 255 
Delta Cygni, 154 
Deranged thermometer, 257, 268 
Determining Easter, rule for, 269 
Deviation, magnetic, 213 
Dezincification of brass, 162 
Diamond writing, smallest, 126, 144, 
256 
Diamonds from sugar, 225 
Diatoms: names of, 176, 187 
true focus of, 40, 59, 84 
Dictionary, 9 ; 
Dimensions of vaccine virus germs, 


£35 
Dips and pickles, some useful, 1 
Disc, sun’s, valne of one second on 
the, 153, 156 ; 
Discovery in cracked steel sheets, 56 
Disease, Bright’s, 104, 125 
Diseases, how medical science may 
stamp out, 121 
Distance of bicycle wheels, 206, 217 
Diving imp, 8 
Dogmatism, 213 
Doll’s house, lightin 
Double: images in 
tor, 7, 18, 29 
atars, 248, 269 
Drawn tuhe boiler, !67 
Drill chuck, 146 


a, 207, 217 
ewtonian reflec- 


Drilling and boring, faults in, 249 
Driving clock, equatorial, 75 
Drop of bullet, 153, 157 
Druma on threshing machines, 9 
Dry: eczema, 136 

cells for pocket batteries, 31 
Dust, coal, inflammability of, 46 
Dynamo, Rotax, 42 


EARTH: 41 
pressure, ‘31 
Barthenware, gilding, 10 | 
Earthquakes and the weather, 84, 205 
aay surface, electrical charge on, 
1 
Earthworms specimens, abnormal, 210 
East Coast, birds along the, 131 
Easter: Island and the romance of 
the Pacific, 224, 247 
rules for determining, 269 
Echoes, hailstorm, 59 
Eclipse: expeditions, 109 
of September 21, 1922, in Australia, 


204 
Eclipses, the Astronomer Royal on, 


Economic Science and statistics, 90 
Economy oil, 176 
Eczema: 114 


dry, 136 
Education, liberal, science and a, 191 
Educational science, 9 
Effect, lightning, cn teech, 199 
Einstein: 28, 41 
Newton and, 5, 50, 59, 83, 94 
Electric: bulb, frosting an, 104, 114 
current from sawdust, 95 
microscope lamp for research work, 
a new, 150 
shocks, unwanted, 30 
Electrical: apparatus, 95 
charge on earth’s surface, 161 
Electrically, making phonographs, 5 
Electricity: benzine and, 31 
in petrol, 172 
photo, 114 
Elements, chemical, 8, 31 
Elliptic chuck, 75 
Fim tops, flies in, 104, 114 
Empire patents, 
Engine: gas, exhaust of, 126 
H.P. of, 30 
Engineer, Japanese, a remarkable, 242 
Engineering, 90 
Foe ee automobile, rival types of, 


Engraving, mildew on, 10. 20 
Enlarged prostate, 187, 196, 217, 235, 
248, 257 f 
Ephemeris, computing an, 174 
Equatorial:, 126 - 
adiusting. 133 144, 152 
driving clock, 75 
mounting, 49 
Erinoid, 136 
Escapement, four-legged gravity regu- 
lator clock, 6, 103’ : 
Evolution of the laboratory, micro- 
scopist’s, 134, 154 - 
Exceptional solar activity, 255 
Exchange, botanical, 103 
Exhibition. Tessaline, in Flect Street, 
130 
Fxpansion, cushioning and, 30 
Experimental purposes, volt current 
for, 95 
Explode, do the planets. 63 
eT theory of planetoids, 29, 


Extinct voleanoes of Scotland, 257 

Eye-lens of telescope, 146 

Eyepiece: power of, 207 
spherical aberration cof. 102 

Eyepieces: micrometer, 102 
microscope, 155, 175 

Eyes, sore, 166 


FABRICS, fireproofing of, 241 
Facing sands in moulding, 33 


. Failures of two receiving wireless in“ 


struments on one set, 241 
Fan, noisy, 9 
Fate and freedom, mathematics and, 


97 : 
Fatigue, industrial, 270 
Faults in drilling and boring, 249 
Figures: breath. 244 


lead, 206 
Fireclay, 206, 226 
Firefly as an iluminant, 67 
Firemen and locomotive engineers, 
pocket respirators for, 109 
Fireproof safe, 176 
Fireproofing of fabrics, 241 
Fires. originate, how, 41 
Fishplates, 206 
Flagellated bacilli, 165 
Flags, weathercocks and, % 
Flattening the surface of metal, 137 
Flies in elm tops, 104, 114 . 
Flight, two hours’, in a motorless 
plane, 56 
Floating life in the sea, 99 
Floor, observatory, 31 
Flowers, bapa 30, 42 
Finte and flute: playing, 26 
Fly-over, 257 
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Fly-papers, 196, 206 
Focal-plane camerz, “ Salex ” pocket, 


160 

Focus, true, of diatoms, 40, 59, 84 
Force pumps, 8, 19 
Ford car voltage, 136, 145 
Forecasts, weather, 6, 27, 29, 51 
Forth, an octopus caught in the, 120 
Fossils: 64 

oa popular names, 169, 187, 196, 


Frame aerials, 17, 51 
ser mathematics, and fate and, 


Friction: gear for cycle-car, 126 
wheels, 2i l 
Frost, protecting water pipes from, 


Zt 
Frosting an electric bulb, 104, 114 
Fuel, pulverised, 180 
Furnace: blast, 235 
chimneys, metallurgical, 77 
trial, 218, 235, 256, 267 
Furs, 137, 145 


GAMMA Andromeda, 113, 122 
Garage, in the, workshop ways and 
* means, 261: 

Gas: engine, silencing exhaust of, 


light, poms emp tion of, 157 
lighter, 
price a ere of, §2 
stove improvements, 41 
therm, 136, 145 
Gases, rare, 53 
Gas-lighter, platinum, 155 
Gauge, merouriai vacuum, 196, 206 
Gear: friction, for cycle-car, 126 
light-running overhead, 84 
wanted, 6 
= Gegenochein, ” explanation of the, 


Geology : 

of petroleum, 87, 114, 125 
Geotrope, 7 
Germs, vaccine virus, dimensions of, 


235 
Gilding earthenware, 10 
Girl, invisible, 7 
izeh, the great pyramid, 269 
Gland, enlarged prostate, 187, 196, 
1, Z, 248, 257 


Goods, brass, screw iaa on, 10 

Gout, 18 - 

Gramophone : needles, 226, 256, 267 

“ Peter Pan,” 231 

Grandfather's clock, 156 

Gravity escapement, regulator clock 
with four-legged, 6, 103 

Greasy skin, 95 

t Green ray ” sunrise, 267 

Grinding 18-in. mirror, 21, 30 

Groombridge No. 34, the star, 225 

wer sunspot, of December, 


» 266 
Grove-Hills, the late Col., 
Guttapercha, 103 


HAILSTONES, 6 
ilstorm echoes, 59 
Hammer, pneumatic, 126, 136 
Hard stones, polishing, 268 
Hardening: and tempering copper, 67 
spindles, 19 - 
Hear the sun, can we? 103 
Heat of vaporiser, 20 
Heéather, white, 144, 166 
Heating: a small house, 206 
steam, 103 
Heats of steam, 30, 42 
Heaviest rainfall, 207 
Herschel: family, 92 
Sir William, centenary of, 72 
Hideous animal, 200 
High barometer, 205 
Highest powers, test for 
scopical objects, 83 
Holes, sand, in brass rollers, 61 
Honour for Mr. Innes, 174 
Horizon, moon’s true position on, 4 
Horizontal: new cylinder for, 145 
watch, new cylinder for, 136 
Horae-power : 10 
of engine, 30 
Horse-shoes, punching holes in, 13% 
House: doll’ s, lighting a, 207, 217 
heating a small, 206 
telescope, 18, 29 
Housing a Newtonian teflector, 125 
Hydrogen, molecules in, 95 
Hypothetical ‘parallaxes, 193 


ICE age 

s Tdeallicen, š, trade union, gone mad, 2 

Illuminant, firefly as an, 67 

Image formed by object-glass, 257 

Images, double, in Newtonian reflec- 
tor, 7, 18. 29 

Imitation bronze ornaments, repair- 
ing, 179 

Imp, diving, 9 

Impedance, 217, 247, 267 

Improvements in microscopes, oo 

gsr Sane Tight, water-gas, 


Inductance, 3% 

Industrial tatigue, 270 

Industries, metal, waste and ineffi- 
ciency, 131 

Inflammability of coal dust, 46 

Influence of Jupiter, 51 

Insects: make love by wireless, do? 3 


the 
135 


niicro- 


63, 74, 
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wings, colour of, 135, 154 
Tnsomnia, 104 
nstruments, two wireless, on one set, 
faivures ‘ot. ZAL 


` Insulation of coil, 236 


Interchangeable mandrels, 53, 84 
Interesting microscope, 165 
Internal pressure, tent tubes under, 


247, 256. 
Invisible : girl, 7 
sunspot, 174 
Ireland: aborigines of, 14 
Iron: and steel, sparks Irom, 267 
charcoal, tempering, 146 
chiiled rolls, “48, 27 
cisterns, 64, 85 
soldering, 45 
Istand, baster, and the romance of 
the Pacific, 224, 247 
Itching, 74, 8, 95. 103 | 


JAMS and perfumes, §2 
Japanese engineer, a remarkable, 242 
Jointing cast-iron pipes, 176 
Juno, opposition of, $2 
Jupiter: 83 
influence of, 61 


KATERGY, 

Kepler's Yee law, 114, 135 
Kettle, quick-boiling, 10, 20 
Keys, to prevent loss of, 205 
Keyseater, defective, 8 
Keyways, tapered round, 9 
Krakatoa, 52, 61, 74 


LABORATORY: 
and, 263 
microscopist, evolution of the, 134 
signal clock, the Werner, 88 , 
student’s, maxims for, 268 


ciinical medicine 


Lacquer: brass, deep colour for, 53, 61 | 


removing from tin, 176 
Ladder to the a six steps up the, 
252, 262 
Lager beer, 136 
Lamp: control, 63 
oli, 9 
Lamps, cycle, 126, 136 
Lantern slides, painting, 7 
Large reflector, 92 
Lathe: 10, 19, 63 
light-running overhead for, 
mandrel nose, 18, 29. 42 
mandrels, 53, 62 
Law, Kepler’s, third, 114, 135 
Lawn: tennis court, 137 
worms on, 166 
Lead burning, a note on, 108 
Leakage from turncock, 270 
Leather: cutting, 74 
rendering, impervious to petrol, 176 
Length, tube, 204 
Lenses: and optical surfaces, note on 
aplanatic, 33 
257, 267 


Crookes, 227, 235, 
Level, precision, an improved, 243 
Life: in the sea, floating, 99 
pond, 248 
— ape trough for, 61 
Light: 
Sannin? overhead gear, 84 
water-gas incandescent, 74 
what is cold, 120 
Lighter, gas, 12% 
Lighthouses, 146, 156 
Se ee: a doll’s house, 207 
incandescent, water- -2as, 63, 74. 85 
Lightning effect on beech, 199 
Limelight, 226 
Lines, spectrum, reversed, 187 
Lining and marking, methods of, 209 
Live, crystals that, 70 
Loam pans, 146, 156 
Locomotive engineers and firemen, 
pocket respirators for, 109. 
Lodge: Sir Oliver, on psychical re- 
search, 231 
— on wireless, 108, 135, 155 
Longer span, bridges of, 184 
Loss of keys, to prevent, 205 
Love, insects make, by wireless, do? 3 
Lubrication, 63 
Lunar: photographs, 
for, 94 
rainbow, 52, 256 
Lyra, new star in, 247 


55, 61 


plate-holder 


MACHINE, screw-cutting, new auto- 
matic, 34 

Machines, threshing, drums of, 9 

Magnetic deviation, 213 

Magnetisation, atomic process in, 220 

Magnifying power of microscope, 136 

per aS: absolute parallax and, 


Making: mirror, 144, 165, 187, 193 
small springs, 129 
Man and this worka, 95 
Manchester Astronomical Society, 48 
Mandrel: nose. Jathe, 18, 29, 42 
Mandrels: interchangeable, 53, 84 
lathe, 53, 62 
Map- making, 
an aid in, 
Maps, mounting, 247 
Mariner, science and the, 46 
Marking and lining, methods of, 209 
Markings: on Mercury and Venus, 
142, 153, 164, 184 
planetary. 184, 193. 202 
Marks, tattoo, 115. 126, 144 
Mars: 6, 38, 58. 73. 83. 93. 115, 122. 
164, 175, 186. 225, 246. 255, 266. 269 
moons of, as seen in New Zealand, 


40 
mountainous? is, 92. 101 
polar caps of, 101 


aerial photography as 
222 


Masses and parallax of binary stars, 


Mathematics: and physics, 88 

fate and freedom and, 97 
Matter, is made of, what, 68 
Maxims for student's laboratory, 268 
Means and ways, workshop, 45, 261 
Measures, standard weights and, 119 
Mechanical problem, 10 
Mechanism, animai, some aspects of, 


78 
Medicine, 


263 
Meeting, British Association, 78, 88 
Melting, metal, 8 
Mending: aluminium, 268 
— artic.es, 199 
Mercurial vacuum gauge, 196, 206 
Mercury: 122, 143 
and Sun, 215 
and Venus. markings on, 142, 153, 
164, 184 
Mercury’ 8 Physical conditions, 112 
Metal: bearing, new, of unusual pro- 
perties, 
industries, 
in, 131 
melting, 8 . 
replicas, casting, 229 
spinning, 
Metallurgical furnace chimneys, 77 
Metals, flattening the surface of. 137 
Meteors, 187. 235, 246, 267 
Methods of marking and lining, .209 
Micrometer eyepieces, 102 
Micro-projector, *“ Davon.” 180 
Microscope: eyepieces, 155, 175 
interesting, 165 
laboratory, evolution of the, 154 
lamp, electric, for research work, 
150 


clinical. laboratory and, 


waste and inefficiency 


magnifying ‘power of, 135 
model 22, Messrs. R. and J. Beck's, 
140 


Microscopes: ancient and modern, 
115, 135 143, 154, 166 
improvements in, 166 
Microscopical: 7, 60, 73, 94, 216 
test objects for highest powers, 83 
Microscopist, evolution of the labora- 
tory, 134, 154 
Microscopy, 103 
Mild: climate, 63 
steel. straightening, 156 
Mildew on engraving, 10, 20 
Milky Way, dark structures in the, 


28 
Mill-stones, 52 
Mind, scientific, 129 
Mirror: grinding 18-in., 21, 30 
making, 144, 165, 187, 193 
Mirrors, price of, 123 
Model microscope, Messrs. R. and J. 
Beck's, 140 
Modern: and ancient microscopes, 
115, 135, 143, 154, 166 
science. popular side of, 174 
Molecules in hydrogen, 
Moon: 20. 28, 72, 266 
and its atmosphere, 5, 17, 39, 48 
new, 48, 61 
Moons: of Mars as.seen in New Zea- 
land, 40 
true position on the horizon, 4 
Moss rose, 38 
Mothers, nursing, whaies as, 172Z 
Motion, "pendulum, 75 
Motive power, Sir Charies A. Par- 
sons on, 139 
Motor: muscle as a, 212 | 
vehicles, price of, 195 
Motorless plane, two hours’ flight in 


a, 56 

Moulding, facing sands in, 33 
Mountainous, is Mars? 92, 101 
Mounting: equatorial, 49 

maps, 2A7 
Moustache, 85 
Muscle as a motor, 212 
Myth, the rat in Scottish, 210 


NAILS. cement-coated, 270 

Nameplate, brass, black for, 42 

Names: of diatoms, 176, 187 
popular, fossils with, 169, 187, 196, 


Nasal spray, 226. 267 
Naturalist, physician as a, 26 
Nature study, 262, 
Nautical Almanac, abridged, 254 
Nebula, Orion, 112 
Needles, gramophone, 226. 256, 267 
Nelson, Mr. E. M., portrait of, 18 
Neuritis, 104, 113, 186, 145 
New: moon, 48, 61 

star, 234, 255 

wees of aircraft, 140 

ewton and Einstein, 5, 50. 58, 78, 83 
Newtonian: reflector, double ‘images 
in, 7, 18, 29 

— housing, a, 123 
Night-glasses, 104 
Nipple, best, 20 
Nodon valve, 42 
Noiseless, making turbines. 171 
Noises, big, audibility of, 121 


Noisy fan, 9. 
Nomenclature, astronomical, 234 
Non-corrodible and  anti-corrosive, 


Association of Manufacturers of. 


16 
Norse discovery of America, 2 
Nose: lathe mandrel, 18. 29, 42 
piece, ‘* Davon” double centring, 


Note: on aplanatic lenses and optical 
surfaces, 
on lead burning,108 


OBJECT-GLASS, image formed by, 


Petrol: 


Notes: astronomical, 13, 55, 107, 149, 
189, 239 | 
Southern, 266 | 
useful aud scientific, 23, 43, 54, 65, 
76, 8, 96, 105, 116, 128; 148, 168, 
177, 198, 248, 259 
Nova: discovery of a, 48 
supposed, 254 
S velocity of water leaving a, 


Nursing mothers, whales as, 172 
Nuts: E screws and, back- 
lash in, 9, 19 
studs, bolte and, 119 


obiet aia: uby not smaller? 
Objects, microscopical test, for high- 
est powera, 83 
Oblate spheroid, contents of, 19 
Observation of solar phenomena, 186 
Observations: astronomical, 225 
planetary, 215, 246 
Observatory: floor, 31 
smali, 248, 267, 268 
Occultation: of Aldebaran, 186, 193, 


225 
of Libræ, 4 
Octopus caught in the Forth, 120 
Oil: economy, 176 
lamps, 9 E 
spark, 74 
Oil-driven telescope, 196 
One-string ‘cello, 37 
Oolite silicified, 176 
Opposition of "Juno, 9 ` i 
Optical surfaces and lenses, not on 
aplanatic, 33 
Organ: 
claviers, 18 
Pipes. 19 
Origin of the X-ray, 191 
Orion nebula, 112 
Ornamental turning, 25, 159, 219 
Ornaments, bronze, repairing imita- 
tion, 179 . 
Overhead: gear, light-running, 84 
_light-running, for lathe, 53, 61 
Oxidising brass, black, 136, 145 - 


PACIFIC, romance of the, and Easter 
Island, 224, 247 
Pain in chest, 257 
Painting lantern slides, 7 
Pans, loam, 146, 156 
Purallactic angle, 213, 234 
Parallax: and absolute magnitude, 254 
of hivary stars, masses and, 254 
Parallaxes, hypothetical, 193 
Passengers, outside, 176 
Patents, Empire, 46 
Patterns of stains, 226 
Pendulum motion, 75 
People, ‘‘ blue and green,” of ancient 
Britain, 47 
Perfumes, jams and, 52 
Peristaltic action ofthe bowels, 197, 
217 
Peter Pan gramophone, 231 
electricity in, 172 
rendering leather impervious to, 176 
Petroleum, geology of, 87, 114 125 
Phenomena, solar, observation of, 186 
Phonographs, making, electrically, 67 
Photo: electricity, 114 
Photographs, lunar, plate-holder for, 
4 
Photography, aerial, as an ald to 
map-making, 222° i 
Photo-micrographic Society, the 
Davon ” super-microscope of the, 
205 
Physician as a naturalist, the, 26 
Physical conditions, Mercury, 112 
Physics, mathematics and, 88 
Physiology, 93 
Piane- player, 217 
Pickles, dips and, some useful, 1 
Pinion, new. 145 
Pipe: and boiler covering, 210 
cast-iron. jointing, 176 f 
stove, 257 
Pipes: organ, 19 
water, protecting from frost, 21 
wrinkle for burst, 256 
Pistol blueing, 218 
Plaiting silver-wire, 21 
Plane, motorless, two hours’ flight in 


a, 55 
Planetary: markings, 484, 198, 202 ` 
observations, 215, z46 
rising and setting, 254 
Planetoids: 10, 20 
explosion theory cf, 29, 40, 51 
Planets: and their atmosphere, 17 
do they explode? ¢3 
minor, 4 
Plankton, 99 
Plants, why does sap rise in? 14 
Plate-holder for lunar photographs, 94 
Platinum: black, 176 
gas-ighter, 155 
Pneumatic hammer, 126 
Pocket: batteries, dry cell for, ol , 
focui plane caniera, * Salex,” 160 
respirators for locomotive engineers 
and firemen, 109 
Polar caps of Mars, ih, 
Polishing hard stones, 268 
Pollens, 17, 29, 51, 60, 83, 94, 124. 
Pond: 30 
life 248 
— handy trough for, 61 
Popular names, fossils with, 169, 187, 


196. 205 
E. M. Nelson at 


Portrait.of Mr. 
home, 18 
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Position on horizon, Moon's true, 4 
-Power: defining, of télescopes, 235, 
muynifying, of the microscope, 135 
aa Su Charles A. Parsons on, 


of eyepiece, 207 
Practical application of X-rays, 139 
Precision level, an improved, 343 
Preserving flowers, 30, 42 
-Pressure: earth, 31 
internal, bent "tubes under, 247, 256 
Prevent loss of keya, to, 205 
Preveution, rust, 26 
Price: and quality of gas, 52 
of inotor vehicles, 195 
Primitive: spectroscope, 196 
spindle, 160 
<4: Primns ” stoves, 269 
Problem, mechanical, 10, 20 
-Process, atomic, in magnetisation, 220 
Products, non-corrodible and anti- 
corrosive, Association of Manu- 
facturers of, 161. 
-Properties, unusual, new metal bear- 
ing of, 38 
Prostate, enlarged, 187, 196, 217, 235, 
248, 257 


-Psychical. regearch, scientific, 240 
— Sir Oliver Ledge on, 231 

-Psychology, 98 

-Pulley, small, best belt for, 146 

-Pulverised fuel, 180 

Pumps, force, 8, 19 

Punt, collapsible, 18 

Pyramid, Gizeh, the great, 269 


~ 


QUICK boiling kettle, 10, 20 


BBIT, rat, and a blackbird, 71 
dio-frequency amplifiers, 242, 
Radium and vitality, 243 
m ae of circular arc, 187, 196, 205, 
7, 226 
Railway bridges, 99 
Railways, British, a new chapter, 264 
Rainbow, lunar, 
Rainfall, heaviest, 207 
Rare gases, 
Rat: a rabbit, and a a o; 71 
in Scottish ‘myth, 21 
Ray, “green ” sunrise, yon 
Recoil, 166 
Red-hot water, 9, 17 
Reducing steel strips, 176 
Reeds for weaving, 7 
Reflecting: telescope, 216 
— & 6l2-in, 165 
telescopes, adjustment of, 123 
Reflector: adjustment, 126, 144 
Calver, Glo-in., 83 
large, 92 
age ona double images in, 7, 16, 


— housing a, 123 
‘Reflectors and tarnish, 10, 20 
Refractory telescope, 146 
-Reheating of compressed air, 162 
Relativity: 156, 166 

and astronom: » 59 

spare time, Sak Or of, 73 

spectroscope an 


‘Renderin leather impervious to 
petrol, 176 

Repairing mitation bronze orna- 
ments, 179 


Replica, casting metal, 229 
Research: psychical, scientific, 240 
— Sir Oliver Lodge on, 231 
work, new electric lamp for, 150 
Reeoling welted boots, 95 
Respirators, pocket, for locomotive 
engineers and firemen, 109 
_ Rising and setting, planetary, 254 
Rivers: 112 
and tides, 125 
Robin’s song, 162 
Rolls, iron, chilled, 248, 257 
Romance of the Pacific, Easter Island 
and the, 224, 247 
Rose, moss, 38 
Rotating sphere, 206 
Rotation of Venus, 29 
Rotax dynamo, 42, 176 ` 
Round keyways,, tapered, 9 
Rudge-Whitworth wire wheels, 217 
Rule for determining Easter, 269 
Rust prevention, 270 


SAFE, fireproof, 176 
“** Salex” pocket focal-plane camera, 


160 
‘Sand holes in brass roller, 61 
Sands, facing, in moulding, 3 
‘Sap rise in plants? why does, 14 - 
Saturn, 246 
Saw, circular, 8. 42, 227 
‘Scavengers; small worms as, 200 
‘Science: and a liberal education, 191 
and statistics, economic, 
and the mariner, 4 
educational, 98 
‘medical, may stamp out Msease, 
121 


- ‘modern, popular side of, 171 
services of, to civilisation. 179 
Scientific: and useful notes, 23, 43, 
54, 65. 76, 86, 96. 105. 116. 128, 
148, 168, 177, 198, 237, 248, 259 
mind, 129 
ychical research, 240 
Scientific News: 3, 16. 27. 38. 47. 57, 
71. 82. 91, 100, 110, 121, 132. 142, 
152, 163, 173, 183. Pras 22. 213, 


? me , 254, 


Scientific Societies: 
Hae aoa Metatlurgical Society, 
1 
British Astronomical Association, 
162, 212, 252 
Edinburgh Geological Society, 244 
Muli Astronomical Club, 141, 163, 200 
Iron and Steel Institute, 91 
L.C.C, Wireless Society, 57 
Liverpool Geological Society, 154 
Liverpool Scientific Societies, 71 
Lynfi Valley Astronomical Society, 


Tl, 222 

Manchester Sera ee Society, 
47, 132, 152, » 20 

Measurement H wireless, 132 

Microscopical Society of New south 
Wales, 182 

Microscopical Society of Victoria, 
15, 163, 252 

Nutional Association of Medical 
Herbalists, 16 

Newcastie Astronomica Society, 


191 
| ee agnam Astronomical Society, 


Optical Society, 151 

Quekett Microscopical Club, 
201, 216, 232 

Royal Aeronuutical Society, 132 

Royal Meteorological Society, 27, 


200, 244 
Royal Microscopical Society, 140 
Turbines and Reciprocating En- 
gines, 100 
Yorkshire Philosophical Society, 110 
Scotland, extinct volcanoes of, 257, 


Scottish myth, the rat in, 210 
Screw: cutting, 65 

— machine, a new, 34 

pitch striker, 17 

thread on thin brass goods, 10 
Screws and nuts, back-lash in slide- 

rest, 9 

Sea: flouting life in the, 99 

sickness, 63 
Seaiing wax, 207, 226 
Seasonal aneroid barometer, 195 
Self-yew bow, 64 
Services of science to civilisation, 179 
Setting, planetary rising and, 254 
Sex, determination, 162 
Sextant adjustment, 146 
Sharp winter thunderstom, 255 
Shellac varnish, bright, 115 
Shocks, electric, unwanted, 30, 42 
Shrinkage of bronze castings, 9, 17 
Sidereal “time, computing, 254 
Signal clock, the * Warner’’ labora- 

tory, 88 

Sileut alarm, 9, 17 
Silicified oolite, 176 
Silos, brick, 64 
Silver, wire plaiting, 2L 
Six steps up the ladder to the stars, 


252, 262 
Skimmers, for metals, 157 
Skin, greasy, 95 
Skjellerup, comet, 4, 48- 
Slide valves, bronze, 114 
Slide-rest screws and nuts, back-lash 


in, 9, 19 

Slide-rule, ‘‘ Aristocrat,” 1st 

Slides, lantern, painting, 7 

Slum apartmen and their recon- 
struction, 

Small pacha yen 248, 257, 268 

Smaller object-glasses, 247, 256 

Smaliest diamond writing, 126, 144, 


256 
Society : Manchester Astronomical, 48 
photo-micrographic, the “Davon” 
super-microscope of the, 205 
Softening: brass and copper tubes, 
156, 166 
celluloid, 16 
Solar: activity, exceptional, 255 
eclipse, l 
.phenomena, observation of, 186 
Soldering: bits, copper for, 176 
iron, 45 
Solution, black, 226, 235, 247 
Song, robin’s, 162 
Sore eyes, 166 
Southern notes, 266 
Space-time relativity, adaptation of, 


14, 


T3 
Span, bridges of longer, 181 
Spark, oil, 
Sparks from iron and steel, 267 
Specimens, earthworm, abnormal, 
roscope: and relativity, 207 
primitive. 196 
Spectral types of stars, 254 
Spectrum: fines. displacement of, 153 
— reversed, 167 
Speeds, cutter, 29 
Sphere, rotating. 206 
Spherical aberration .of eyepiece, 
Spider stowaways, 4 
Spindle, primitive, 160 
Spindles, bardening, 19 
Spinning, metal, 235 
Sponges, cleaning, 205 
Spongy brass castings, 104 
Spray, nasal, 226. 267 
Spring, clock, 157, 166 
Springs: making small, 129 
vibrating, 137 
Stain for yeast, 146, 166 
Stains, patterns of, 226 
Standard weights and measures, 119 
Star: Groombridge, No 34 
in Lyra, new, 247 
new, 234, 255 
positions, 193 


102 


210 


{ 


' Stoves, 


Stars: binary, masses and parallax 


of, 254 
double, 248, 269 
a seve up the ladder to the, 2R, 


spectral types of 254 
Statistics, and economic science, 90 
Steam: and bofax, 104 
boiling syrups with, 42 
heating, 103 
heats of, 30, 42 
superheated, 166 
Steamer, White, power from, 20 
Steel: iron and, sparks from, 267 
mild, steaigbtening, 156 
sheete, discovery In cracked, 56 
strips, reducing, 176 
Steering boat, 75 
Steliar astronomy, sketch of the pie- 
sent state of, 175, 185, 194, 203, 


214, 224 
Steps up tbe ladder to the stars, six, 


Stomach, temperature of, 136 
Stones, hard, polishing, 268 
Storing accumulators, 63 
Story, toad, another imprisoned, 125 
Stove pipe, 257 

“se Primus,” 269 
Stowaways, spider, 45 
Straightening mild steel, 156 
String ball-winder, 155 
Structure of bacilli, 204, 216 
Structures, new, in sarcina ventri- 


culis, 194 
Studente’ laboratory, maxims for, 266 
Studs, bolts and nuts, 
Study, nature, 262 


diamonds from, 225 
sun: 41, 51, 58, ae 113, 143, 164, 186 
nd Mercury, 21 
aed we hear Ae, 103 
in December, 265 
Sunbeams, 14 
Sunrise, a ‘* green ray,” 267 
Sun’s disc, value of one second on 
the, 153, 156 
Sunset, a December, 220 
Sunspot: 58. 93, 255 
group of December, the great, 266 
Sunspots: invisible, 174 
of 1922, 266 
Supenheated steam, 166 
Superheater coil, 166 
Super-microscope. of the Photo-Micro- 
graphie Society, the ‘* Davon,’ 


Supplies, coal, conserving our, 264 
supposed Nova, 254 
urface: Earth's, electrical charge on 
the, 161 
of metals, ea the, 137 
Symbol “ Pi,” 269 


TAPERED round keyways, 9 
Tarnish, reflectors und, 10, 20 
Tattoo marks, 115, 126, 1 
Teach, what fossils, 229 
Telephony, wireless, 41 
Telescope: Cassegrainian, S2, 74, 94, 
95, 103, 125, 136, 144 

construction, 204 

eye-lens of, 146 

house, 18, 9 

oùl-driven, 196 

reflecting, 6l2-in., 165 


. 0 

Uranus in a 3-in., 122, 136 
Telescopes: 103 

army, Colonel Gifford’s, 29, 51, 61 

care and use of, 102 

defining power of, 235, 255 

reflecting, adjustment of, 123 

terrestrial, 7, 28, 49, 60 
Telescopic: matters. terrestrial, 84 
Telescopical adjustable ends, 165 — 
Temperature: 176 

‘of stomach, 136 
Tempering: brace-bits, 146 

charcoal from, 146 

copper, hardening and, 67. / 
Templates, turning with, 21 
Tender coccyx bone, 14§ 
Teneriffe, Piazzi Smyth’s, an astro- 

nomical experiment, 29 

Terrestrial telescopes, 7, 28, 49, 60 

telescopic matters, 84 
saat ae exhibition in Fleet Street, 
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1 
Test objects for the highest powers 
microscopical, ; 
Theory, explosion. of planetoids, 29, 


40, S1 

Therm gas, 136, 145 
Thermometer, deranged, 257, 268 
Thermometers, 126 
Third law, Kepler’s, 114, 135 
Threshing machine. drums of, 9 
Thunderstorm, a sharp winter, 255 
Tides, rivers and. 125 
Time, sidereal, computing, 254 
Toad story, another imprisoned, 125 
Tools.” wood-boring, 85 
Trade union idealism gone mad, 2 
Trial furnace. 218, 235. 256. 267 
Triceiutium Favus. 102, 114, 135 
Tropical twilight, 262 
Trough, handy, for pond life, 61 
True: focus of diatoms 40, 59, 84 

position on the horizon, moon's. 4 
Tube: boiler, drawn, 167 

length, 204 

telescope, 7, 50 


Tubes: bent, under internal pressure, 
2A7, 256 


copper, 63 

— and brass, softening, 156, 166 
Tuning forks, 236 
‘Turbines noiseless, making, 171 
Turncock, leakage from, 210 
Turning: ‘ornamental, 25, 159, 219 
Twilight, tropical, 262 
Two worlds, between, 263 i 
Two-circuit radio receiving equip- 

ment with orystal detector, 109 

Type of aircraft, new, 140 
Types: of stars, spectral, 254 

tival, of automobile engines, 211 


UNDER- INFLATION, trouble of, 212 
Unusual properties of new metal 
bearings, 38 
Unwanted electric shocks, 30, 42 
Uranus: 154 
in a 3-iu.' telescope, 122, 136 
Use and care of telescopes,. 402 
Useful: and scientific notes, 23, 43, 
54, 65; 76, 86, 96, 105, 116, 128, 
148, 168, 177, 198, 248, 259 
dips and pickles, some, 1 


VACCINE: virus, 155 
— germs, dimensions of, 235 
Vacuum: gauge, ymercurial, 196, 206 
in cytinder, 146 
varan some varnish, 211, 221, 229, 


Value of 


disc, 153 
Valve, Nodon, 42 
Valves, bronze slide, 414 
Vaporiser, heat of, 20 
Varnish: bright shellac, 115 
vagaries, some, 211, » 229, 250 
Vehicles, motor, price of, "195 
Velocity of water leaving a nozzle, 156 
Venus: 40, 101, 112, 122, 266 
condition of, 93 
markings on Men uEY and, 142, 153, 
164, 184 
rotation of, 29 
Vibrating spring, 137 


one second on the sun's 


‘Vitality, radium and, 243 


Voleanoes of Scotland, extinct, 257, 


268 
Volt current for experimental pur- 
poses, 95 
Voltage, Ford car, 136, 145 
Volvox: and ameeba, 257 
globator, 41, 235 


WARMING bedrooms, 187, 196 
‘Warner '’ laboratory signal clock, 38 
Waste and inefficiency in the metal 
industries, 131 
Watch, horizontal, new cylinder for, 


136 

Water: boiling-point of, 234, 226. 248 

decomposition of, 8, 17 

on Venus, 112 

pipes, rotecting from frost; 21 

— wrinkle for burst, 256 

red-hot, 9, 17, W 

velocity of leaving nozzle, 156 
Water-gas incandescent lighting. 63, 


74, 85 
Water-wheel, 16 
Wax, sealing, 226 
Ways and means, workshop, 45, 261 
Weather: 6, 59. 94, 144, 187. 2% 
Bureau Association, Br:tish, 235 


cycles, 99 
earthquakes and the, 84, 205 
forecasts, 7, 17, 29, & 
Weathercockxs and flags, 96 
Weaving, reeds for, 7 
Weights and measures, standard, 119 
Welted boots, resoling, 95 
Whales as nursing mothers, 172 
What is matter made of ? 68 
Wheel, bicycle, distance of, 206 
Wheels: friction, 21 
loco., 63 
wire, 218 
White: heather, 144, 166 
steamer, power from, 20 
Wine, bee, 126, 145 
Wings, insects’, colour of, 135. 154 
Winter thunderstorm, sharp, 255 
Wire wheels, 218 
Wireless: batteries for, 71 
do insects make love by? 3 
instruments on one set, taiiures of 
two receiving, 241 
Sir Oliver oree and, 108. 135, 155 
telephony. 
Wood, A a to amgles, 146, 166 
Wood- ‘boring tools, 85 
Wood-pigeon cooing at night. 247 
Work: amateur, an astronomical 
camera for, 70. 94 
research, new electric microscope 
‘lamp for, 150 
Works, man and Ys, 95 
Workshop ways and means, soldering 
. fron, 46. 261 
Worlds, between two. 263 
Worms: on lawns, 166 
small, as scavengers, 200 
Mr. Clement L.. 
Wrinkle for burst water pipes. 256 


Wragege, the late. 
247 

Writing, diamond, smallest, 126. 144. 
256 


X-RAY, origin of the. 101 
X-rays, practical application of, 139 


YEAR, progress of the. 50 
Yeast, stain for, 146, 166 
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SOME USBFUL DIPS AND PICKLES 


Erroneous ideas as to the uses and 
action of different dips and pickles for 
metals are far from uncommon even 
amongst metal workers. Perhaps this’ is 
scarcely matter for surprise when it is 
remembered that in most works and manu- 
factories of any size this is a special job, 
and a man or more with a proper shop, 
utensils, and materials, are provided for 
the work, and the workman handling the 
metal thas very little to do with either 
dipping or pickling. Where an article has 
to be bronzed or coloured, the same man 
generally does this, and so the goods are 
handed to him to finish with acids and to 
be treated afterwards as desired, or left 
plainly matted or cleaned by the dip and 
passed on for mopping, lacquering, or any 
other surfacing to order. 

A common mistake made by many in 
dipping and pickling is to put a brass 
‘article with an iron wire into the acid. 
‘Or the brass it is desired to dip is fixed 
to an iron spindle, or some other part of 
the article, maybe, of that metal. In 
such a case the brasswork near the iron 
will come out of the dip copper coloured, 


and if much dipping of the same sort has] ¢ 


been done already in the same acid, the 
brasswork may have an appearance of red 
copper all over. In the case of a pickle 
where the article may be left some time, 
this colour seems to eat so deeply into the 
brass as to be rather difficult to remove. 
The best thing to do with the work, then, 
is to place it in a bowl of clean water and 
sprinkle a dessertspoonful of argol over 
it, leaving it for a time until the colour is 
restored. If time is pressing, a dip in 
cyanide of potassium—one 4 lb. to a gallon 
of water—will bring back the proper 
colour. Where-brass articles have been 
brazed and the copper oxide is difficult 
+o remove, a remedy that forms part of 
the after treatment in many cases is a dip 
made of nitric acid, 1 pint; hydrochloric 
acid, 1 gill; and sulphuric acid, 2 quarts, 
with enough water to make 1 gallon. The 
articles should come out of this a bright 
yellow brass, but it is well in every case to 
keep iron from entering the dip. A 
copper wire should, therefore, be used in 
all dipping work, or, as now is becoming 
more general, an aluminium one. It is 
not well, however, to use the latter for 
work that has to be suspended long in 
-strong lye waters, such as potash, etc. 
Where scale has to be removed from 
iron, the best pickle is made by stirring 
half a pint of sulphuric acid into a gallon 
-of clean water. For some classes of work 
the same quantity of hydrochloric acid 
is preferred. The latter is more rapid in 
action, but the articles need watching 
closely when it is employed. It 1s a use- 
ful thing to place obstinate cases of oxide 
or scale in the sulphuric acid first and to 
finish them off in the other, as sometimes 
the process is hastened in this way. 
YAvdrochloric acid should not be used too 
strong for either iron or steel, as, unless 
close personal attention can be given, it 
may do some damage. It is useful for 
first treatment of rough iron or steel in 
its early stages of manufacture. 
Very difficult and treacherous to work 
are some of the pickles to remove metal 
coating such as nickel, brass, silver, etc. 


‘emery cloth, 


coatin 
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So much so is this true in practice that 
many people prefer to strip off these by 
electrolytic action. There are many 
places, however, where this aid is not to 
hand, and so, perforce, it is necessary to 
fall back on the older methods. Particu- 
larly troublesome in this way is nickel 
plating. The nickel is so hard and un- 
yielding to the acid that the under metal 
is often more rapidly attacked, and the 
process becomes impossible. Where elec- 
trolytic stripping cannot be done, the 
next best thing is to remove by abrasives, 
grinding or polishing off the coating. It 
ig often a saving of time, trouble, and 
expense to do this, even if no other 
means are to hand than a sheet or two of 
or coarse stone dust, or 
sand. 

There are cases, however, where this is 
impossible, too, asin the case of a surface 
much cut up either by pattern or process 
of manufacture or finish. Then the acid 
is inevitable, and, frequently, a nice job 
it is, too. The best pickle is made of one 
quart of sulphuric, half a pint of nitric 


acid, and from half to one pint of water. 


In this the articles need very close and 
careful watching, especially if the nickel 
to be removed is thin, is worn 
through in parts, or the pattern lis of 
uneven surface. Generally, it is as well 
to keep this pickle when it gets old and 
spent, into which articles can be placed 
or slower working after being placed for 
a time in a new one, which has reduceé 
the thickness of the nickel. 

For stripping silver from any article 
nitric acid may be used, but it is usually 
too rapid, and likely to attack the under 
metal. Generally a pickle made with 
pure sulphuric acid, used hot, and to 
which nitre is added in small quantities, 
gives the best results. Even then the 
work needs watching carefully and fre- 
quently after an immersion of a suitable 
duration. Sometimes after this a quick 
dip in nitric acid will complete the strip- 
ping. When trying out in this way, be 
careful to well rinse in clear water before 
transferring from one acid to another. 

A stronger pickle for removing silver is 
made of 10 parts of sulphuric acid to 1 
part of nitric. This is used cold, and the 
article should be quite dry when immersed. 
In using this pickle it is as well to keep 
the article in until the silver is all dis- 
solved, or very nearly so. The action of 
each of these pickles is accelerated if the 
article is moved while immersed, and if 
this is done towards the end of the strip- 
ping, a necessary watch can be kept on the 
article, and no damage results if promptly 
withdrawn when the silver is removed. 
Sometimes nitric acid with a handful of 
common salt per gallon is used, but is not 
recommended here. It is altogether too 
fierce for most work, and needs handling 
with care. | 

A common pickle for brass and copper is 
spent nitric acid. Generally it is a pale 
green by the time it is used for this pur- 
pose. It is, however, useful where scale 
or solder has to be removed, being slow in 
action, and will not do much harm if left 
for hours, according to the strength of the 
acid. When pale and fumeless, it is fairly 
safe even for an all-night immersion, 
which is often a convenience. A bright 
dip for brass is necessary after the 
pickling, and for this a mixture of nitric 
acid 1 part, sulphuric acid 2 parts, and 
water 1 to 2 parts, according to the 
strength of the acids, will be found suit- 
able. Only a brief dip in this should be 
necessary to give the brass articles a bright 
yellow surface. When a number of 
articles are dipped together, it is then very 
necessary to see they are rinsed after- 
wards in plenty of clean water: this often 
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saves much disappointment and further 
work, especially if followed up by a rapid 
drying in hot clean sawdust. 

A bright dip for iron is sometimes neces- 
sary, especially when it has to be nickelled 
without further preparation, as is occa- 
sionally necessary with cheap goods. For 
this dissolve 2 0z. of good clean zinc cut- 
tings, or grains, in 1 pint of sulphuric 
acid. Add this, gently stirring in, to 
1 gallon of water, and: then put in half a 
pint of nitric acid, mixing well together 
with a stick. The articles:may need to 
stay some little time in this pickle accord-.- 
ing to their condition. Usually it is fairly 
quick acting, and in the case of some 
classes of work needs watching. Some- 
times it is well to give a longer stay in 
the slower iron pickle previously referred 
to and to finish off in this. | 

Dead dipping, as it is called, is much 
used for giving brass and copper a semi- 
matted appearance. There are several 
ways of doing this, each considered better 
than any other by those who use them. 
In one of these the work is well cleaned 
by pickling or other wet means, and is 
then dipped in a 50 per cent. solution 
of pure nitric acid. When a froth 
appears on the top of this the article is 
removed, well rinsed and dried out. It 
is then put in pure nitric acid, unmixed 
and undiluted with anything. From 
this it is transferred after rinsing to a 
dip made of 1 oz.- of cream of tartar 
dissolved in one gallon of water, and is 
afterwards rinsed again. When properly 
dried out in hot sawdust, any burnishing 
to be done on the article can be pro- 
ceeded with. This is said to be a good 
way to get a matted ground that Ivoks 
well in connection with relief burnishing. 

Another way of dead dipping is to put 
the article in a mixture of 2 parts of 
nitric acid, 1 part of sulphuric acid, to 
which is added a little common salt—say, - 
2 oz. per gallon. The brass or copper is 
allowed to stay for some minutes in this 
dip and is then transferred to the bright 
dip previously given, or in neat nitric 
acid. Sometimes certain brasses will 
colour better in one dip than another, 
or it may be necessary to dip from the 
brightening solution to the matting one 
again, and then to the bright to finish 
cff. If there should be more than a 
slight percentage of lead in the brass, it 
may. be very troublesome in this respect. 


Some brasses come up very red from 
the dip or- pickle—not the copper colour 
previously mentioned, and for which 
remedies have been given—but deeper 
than a good yellow should be. This is 
due to the composition of the brass, and 
is at times annoying to the finisher. No 
matter how much subjected to the acid 
dips and pickles, no improvement takes 
place. In such a case a dipping in the 
cyanide of potassium solution previously 
mentioned will be helpful. This should 
be done after the acid dips and rinsing. 
A dip in a solution of from 3 to 6 oz. of 
cream of tartar in a gallon of boiling 
water is said to improve the colour, but 
the writer has not tried this. 


When the dip is getting weak and spent 
the colour of the brass will be redder 
than normal. The remedy here is 
obvious. It is a mistake to keep finish- 
ing dips too long; they can be used up 
as preliminary pickles, etc., or for other 
purposes. Sometimes when getting 
sluggish, a little common salt will im- 
prove their activity and enable a batch 
of hurried work to be finished before 
making up anew: but the too ready 
application. of sodium chloride is not to 
be Qeconimendedc asza rule. 
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A dip thatis said to be useful for giving 
a lighter or cleaner colour to reddish 
brass is made of hydrochloric acid into 
which is put one or two teaspoonfuls of 
alum. From this it is taken and rinsed in 
a pailful of clean water with which a 
handful of ordinary whiting has been 
mixed. The article should be quite dry 
when immersed in this acid dip, and if 
necessary the process should be repeated, 
but the article must be dried first. . 

Suecess in pickling and dipping de- 
pends mainly on three things—first, care 
and cleanliness; articles will not dip 
properly if they have been handled with 
greasy fingers; they will need cleaning 
with potash. Secondly, by using the 
different chemicals in their proper pro- 
portions: these may differ for certain 
work, but there is a rule that must be 
observed. Thirdly, use plenty of pure 
water for rinsing; a running tap is best, 
but hollow goods need special attention 
in any case. 


————_>-2 0 o 
THE NORSE DISCOVERY OF 
AMERICA. 


Before the Royal Astronomical Society 
of Canada on May 2 last, Dr. A. D. 
Watson, a past President of the Society, 
read a paper upon “The Norse Discovery 
of America.’’ He stated that previous to 
the twelfth century the legendary exploits 
of the Vikings were preserved in songs 
and stories called ‘‘sagas,’’ which were 
carefully memorised and handed down 
from generation to generation. They were 
the traditional accounts of historical 
events, and many of them related to the 
discovery and landing on the American 
continent about the year 1000 a.D. 
During the twelfth century the sagas were 
written. The most authoritative account 
of the discovery of America is found in 
the Icelandic manuscript known as the 
Flatey Book, written about 1387, and now 
preserved in the Royal Library at Copen- 
hagen. A book containing portions of the 
Icelandic manuscript with the Danish and 
English translations was exhibited, and 
examined by the members. 

Frequently quoting from the interesting 
manuscript Dr. Watson described the 
travels of Eric the Red, who being exiled 
from his home on account, of man- 
slaughter, went to Iceland about 970 a.D. 
He discovered Greenland, giving it the 
name to attract colonisers. The continent 
was first seen by Bjarne Herjulfson and 
his crew who were driven out of their 
course by a storm. ‘They did not land, how- 
ever, and, on their return to Greenland, 
Leif, the son of Eric, organised a party of 
thirty-five men who set out to seek the 
new land. They found the continent and 
spent the winter there, living in tents. 
The saga describes the characteristics of 
the country, the finding of the wineber- 
ries which gave the name of Vineland to 
the country, the subsequent voyages of the 
Norsemen and their ultimate withdrawal 
due to the hostilities of the natives, 

The question of the latitude of Vine- 
land has not been finally settled. It is 
stated in the saga that on the shortest day 
of the year the Sun rose before 9 a.m., 
and set after 3 p.m. From this informa- 
tion, i.e., the declination of the Sun and 
the hour angle at sunrise, a simple com- 
putation determines the latitude to be 57 
or 58 degrees north, corresponding to 
middle Labrador. Dr. Watson. from the 
other evidence of the story believes that! 
Vineland must have been as far south as 
Newfoundland or even Nova Scotia. The 
vicinitv of Boston has frequently been 


claimed as the spot where the Norsemen 
landed. | 


BIRTH CONTROL. 


“ There has been an embargo on the en- 
trance of science into the social sphere, 
and this movement is ‘the result of an 
attempt of the greatest thinkers of the 
past and present to obtain a really scien- 
tific sociology,” said Dr. C. V. Drysdale 
in the course of his presidential address 
at the fifth International Neo-Malthu- 
sian and Birth Control Conference, which 
opened in London on. July 11. 

Dr. Drysdale said that the terrible 
economic distress and unemployment 
which had followed from the destruction 
of capital by the war had forced states- 
men te recognise the fundamental truth 
of the Malthusian doctrine, while the 
great . pronouncement by Lord Dawson, 
the King’s physician, in favour of a ra- 
tional and humane sexual philosophy and 
of birth control had an effect over the 
whole world. To-day all organised oppo- 
sition to birth control was dead except 


that of the Roman Catholic Church, 


which, declared the speaker, ‘‘ was of the 
createst value to the movement through 
its naked display of bigotry and intoler- 
ance.’’ The movement was as greatly con- 
cerned with the quality of the race. as 


with its quantity, and the latter question 


was fast becoming of supreme importance 
in countries like Great Britain, America, 
and France, where the birth-rate had now 
fallen to fairly manageable figures, but 
where family limitation had been adopted 
by the educated and successful sections, 
leaving the poor, improvident stocks to 
multiply without restraint, in their 
ignorance, to the great injury of our race. 
The movement had always been deeply 
concerned with moral ideals, and had 
always had as one of its chief aims the 
promotion of ‘sexual purity through the 
udvocacy of general early marriage. 
Herr Ferch said that in Austria their 
opponents, who were supported by large 
sums of money, were mainly the war pro- 
teers and shouters, who were dreaming, 
by the help of a surplus birth-rate, of a 
war of revenge. They worked with the 
catch-word of ‘‘The future leadership of 
the German race,” and had the support 
of the other Imperialists and of the 
enemies of humanity, who wished to build 


up supremacy: upon the harassed bodies 


of mothers and children. 

The President said they were specially. 
pleased to have the testimony from the 
Central Powers. They felt that the people 
there who were working for their cause 
were doing everything they could to pro- 
mote peace and harmony in the future. 

resolution was passed expressing 
pleasure at the achievements of the move- 
ment and its extension to the East, and 
calling upon the Governments of the na- 
tions to facilitate the extension of birth 
control knowledge among ‘the poor and 
hereditarily unfit in the interests of 
human welfare, race improvement, and 
lasting peace. 

In the evening the foreign. delegates 
attended a reception by Mr. and Mrs. H. 
G. Wells. 

In connection with the Conference a 
private session confined to members of the 
medical profession was held last Friday 
afternoon to consider the question of con- 
traceptive devices for birth control. Dr. 
Norman Haire occupied the chair. The 
meeting was attended by 154 members of 
the profession, including fifteen Medical 
Officers of Health, several of whom 
had been officially appointed by their 
municipalities, 

Sir Arbuthnot Lane, Dr. Stoddart, Dr. 
Killick Millard, Dr. Binnie Dunlop, Dr. 
L. Myer, Dr. Frances Huxley. Dr. Finu- 
cane, Dr. B. Goldstein, of Berlin, andi De: 


A. Nystrom, of Stockholm, spoke, and the 
following resolution was adopted with oniy 
three dissentients : ‘‘ That this meeting of 
the medical members of the Fifth Inter- 
national Neo-Malthusian and Birth von. 
trol Conference wishes to point out that 
birth control by hygienic contraceptive ae- 
vices is absolutely distinct from abortion 
in its physiological, legal, and moral 
aspects. It further recards its opinion 
that there is no evidence that the best 
contraceptive methods are injurious to 
health or conducive to sterility.” 

As a result of the meeting a Medical 
Society for the Study of Birth Control was 
formed. 
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TRADE UNION “IDEALISM” GONE | 
MAD. 

“Trade Unionism from an Employer's » 
Point of View ? was the subject of an | 
address delivered by Mr. A. W. Kimberley 
at a conference held at the Magnet Clubof | 
the General Electric Company at Witton, 
last Saturday. There was, he said, un- 
fortunately, more ignorance of trade 
unionism among the rank and file of trade 
unionists than one liked to admit. An — 
appalling thing was that a trade unionist 
was sometimes prepared to “give away” 
another trade unionist rather than sup- 
port him, and he instanced a complaint 
made to him by a skilled workman affected 
by a sliding scale agreement that the wages 
of labourers had not been reduced. They 
were now, remarked the speaker, just 
getting rid of State interference, Em- 
ployers were heartily sick of State inter- 
ference or State control. Although neces- 
sary perhaps during the period of the war, 
State control had since the termination of 
hostilities handicapped the development of 
industry at every turn. The only State 
interference he would like would be in the 
matter of education—in the provision of 
better facilities for technical training. 
Trade unionists as a whole did not take 
advantage of the educational opportuni- 
ties offered them. Out of the thousandsof 
trade unionists in Birmingham it was difi- 
cult to get a tutorial class of thirty at the 
University. l 

Where trade unions were weakest, added 
Mr. Kimberley, was mainly in matters of 
administration. One of the wòrst things 
in the movement, as it existed to-day, was 
the discrediting of responsible leaders 
These were men who had given all their 
time to the building up of their organisa- 
tions, and they were discredited by the 
rank and file. As in the case of many 
other institutions, trade unions suffered i$ 
from the apathy of their members. A 
matter trade unionists should take ser- 
ously to heart was the capturing of their 
organisations by a small section who were 
‘“ idealists gone mad.’’ Nations were kept 
alive by ideals, but idealism gone mad om- 
verted liberty into license. It was some- 
thing to be deprecated, and if not stampet 
out should be put in its proper plac. 
Having described “ca’ canny ” as a per 
nicious system, the speaker observed thai 
strikes were often entered upon light 
heartedly. It was beyond question that 
strikes had been declared purely on senti 
mental grounds.- That, however, was 4 
rapidly diminishing practice. 

In the course of the discussion that fol- 
lowed, Councillor Jabez Hall, a trade 
union leader, stated that most of the 
trouble that had been caused within recent 
years in industry had been brought abou! 
not by genuine trade unionists, but by 
parasites who hung on to the movement 
for the benefits they themselves might 
secrtré from it. | These were the people wh? 
did. all the grumbling. 
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DO INSECTS MAKE LOVE BY 
WIRELESS ? 
A SUGGESTION FOR RADIO INVESTIGATORS. 

Wireless is “in the air” in a double 
sense. It has displaced aviation in popu- 
lar attention, for though not so spectacu- 
lar, it is still more wonderful and even 
dramatic in its results, and it affects in- 
finitely more people. 

Its range of interest is enormous. At 
one end we have scientists causing the 
waves of wireless energy to leap from con- 
tinent to continent, till they circle the 
globe, and at the other we find a scientist 
trying to establish a theory that even the 
insects use a form of wireless communica- 
tion, and that when, say, a female moth 
‘wishes to summon her lover to her side 
she sends him an actual “ wireless ’’ mes- 
sage, but of such short wave-length that 
no instrument yet devised can “pick it 
up.” * 

Fn these days of modern science one 


reads daily of some new invention ap- 
proved, of some hitherto unquestioned 


_ theory upset, or of some wonderful dis- 


covery unearthed. One is not surprised, 
then, at even the most bizarre theory. 

For years, entomologists have been try- 
ing to discover the means by which insects 
are able to communicate with one another, 
but with little success. Certainly they 
have some means of communication, for it 
is a well-known fact that the female moth 
—and this is true of certain other insects 
—is able to call her mate over quite con- 
siderable distances. One of the first 
theories suggested was that sound it used ; 
but this was quickly disposed of. A female 
moth was placed in a soundproof box and 
succeeded time and time again in calling 
her mate. 

Scent was then suggested; but this 
theory was discorded as impossible—for 
a moth can call to its mate quite as well 
down the breeze as up. Other insects 
were placed in scent- and sound-proof 
‘boxes, and in every case were able to sum- 
mon their mates. , p 

Mr. Lawrence Horle, a well-known radio 
engineer and Bureau of Standards expert, 
has formed a theory that ether waves— 
commonly known .as “ wireless waves ’’— 
are the means used. At first sight this 
may seem rather an extravagant state- 
‘ment, but upon investigating one realises 
its possibilities. 

The firefly, for instance, gives off visible 
radiation of energy in the form of a- glow 
surrounding its body. Is it not highly 
probable that other insects radiate in- 
visible energy in the form of ether waves ?. 


It may be remarked here that various 


species of insects possess feelers having .a 
marked similarity to the “ antenne ’’ or 
aerial used in connection with wireless. 
apparatus. In fact, it was owing to this 
likeness: that Marconi named the wires 
used in his system the “ antenne.”’ 

There are a number of water creatures 
that generate within their bodies electrical’ 
energy of considerable force—enough to: 
give a severe shock to the unfortunate in- 
dividual who comes in contact with them.. 

So that if a creature, however tiny, has. 


within its organism a power-plant capable: 


of producing electrical energy, is it not 
feasible that this same energy can pro- 


duce ether or “ wireless ’’ waves in the air? 
Of course, it is not argued that insects 
actually have speech by wireless, but it is’ 


not unreasonable to suppose that they use 
-these waves as a means of indicating their 
whereabouts to one another. 

The problem then is to ascertain if these 


.ether waves are actually produced by the 


ansects. 


AN INVESTIGATOR AT WORK. 


_ Mr. Horle has conducted some exceed- 
ingly interesting experiments along this 
line. He assumed that these waves do 
exist, and then started out to detect them. 
The natural assumption in such a case 
would be that the wave emitted would he 
a very short one, since the machine pro- 
ducing them would be of such minute pro- 
portions. His problem then was to design 
an instrument capable of detecting the 
presence of these minute waves. The deli- 
cacy of this problem can be judged from 
the fact that previous to Mr. Horle’s work 
waves as short as one-tenth of an inch had 
been produced, but no means had been 
found for detecting them. Added to this 
is the fact that heat-waves also affect the 


detector used. Up to the time of writing, 
Mr. Horle has heard no actual signals. 


from insects, but he is continuing his ex- 
eriments with great perseverance, and 
holds high hopes for success.—Life. 
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THE GREATER BLADDERWORT. 


One of the most interesting of our 
native predacious plants is the aquatic 


greater bladderwort (Utricularia vulgaris), 


which is to be found, though somewhat 
scarce at this season. Sprays of handsome 
yellow flowers, suggesting the common 
calceolaria of the garden, floating upright 
in ponds and ditches, betray its presence. 


Unattached by roots to the bed of its lying- | 


in-wait- ground, it leads a free life placidly 
floating in the calm water without any 
broad leaves for wandering insects to 
browse upon or snails to ravage. 

To a certain extent the bladderwort has 
solved the problem of how to live without 
working. Its leaves are fine, soft, needle- 
like hairs, and it has no roots. But it is 
enabled to procure and thrive upon food 
by means different from other plants, and 
these not honest. The nourishment which 
it derives through its narrow leaves is in- 
sufficient to keep it alive, and it is forced, 
therefore, to draw upon the animal king- 
dom for supplemental nourishment. With 
this end in view it spreads its snares in 
the form of bladders—from one-eighth to 
one-quarter of an inch in diameter—here 
and there upon its fine leaves, and these 
form wonderful traps for the unwary in- 
sects. Once the water-flea gets in there 
is no escape. It is doomed, for egress is 
barred by .an elastic valve, which closes 
behind it. Many of these unfortunates are 
collected in this manner, and their juices 
absorbed when they are dead, by the tis- 
sues of the plant.—W. G., in the “ Scots- 
man.” 
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THE ICE AGE. 
Dr. Ronald Campbell Macfie writes in 
the ‘‘ Liverpool Daily Post” :— 


We are accustomed to picture the 
earth and its sister planets revolving 


| round the sun, and nevertheless are apt to 


forget or to ignore the other great astro- 
nomical fact that the whole solar system 
is rushing through space at a terrific 
speel. But the joumey through space is 
worth fhinking about, for it is not with- 
out its adventures and its dangers. It is 
quite possible that in early stages of its 
journey the ‘sun itself was torn to pieces 
by another sun which passed it in space, 
and that the earth and the other planets 
owe their existence to this disruptive 
wrench. It is quite possible, too, that 
once again in its journey through space 
our solar system may meet another sun 
and fall into it, or be still further broken 
up by it. Such possibilities of the past 
and of the future have long been recog- 
nised by astronomers. | 


_And recently other very interesting pos- 
sibilities have been suggested by Professor 
Noske, ‘of Bremen. Professor Noske has 
suggested that the “Ice Ages’’ in the 
past history of the earth have been caus211, 
not, as hitherto supposed, by fluctuati..ns 
in the sun’s heat, or variations in tre 
earth’s atmosphere or axis, but by the 
passage of the whole solar system through 
the clouds of fine dust known as “ nebu- 
læ,” which float in space. 

It is recognised that the gases of the 
atmosphere greatly diminish the heat of 
the sun-rays ere they reach the earth, and 
it is plain that if the sun-rays had also to 
pass some millions of miles through colos- 
sal clouds of fine dust this heat would be 
still further diminished, and that the 
diminution might. easily be sufficient to 
cause an Ice Age. Probably in its journey. 
through space the earth has more than 
once passed through nebule, and Professor 
Noske ‘believes that it recently passed 
through the great nebula of Orion’s Belt, 
and calculates that the passage took place 
just about’ the time of the last Ice Age. 

+ is a very interesting theory, and, if it 
be correct, it is quite likely that many 
minor variations in the climate of | the 
earth may be due to the alternate pleas 
or absence of nebular matter in the parts 
of space traversed by the solar system. 


SCIENTIFIC NEWS. 


A message from General Bruce gives 
news of a grave disaster at the outset of 
the third and final attempt to reach the 
summit of Mount Everest. As the party 
were climbing the slopes of the North Col 
on their way up from Camp III. seven of 
the native porters were overwhelmed by 
an avalanche and swept to their death ix 
a deep crevasse. Three English members 
of the expedition, Mr. Mallory, Mr. 
Somervell, and Mr. Crawford, roped to- 
gether with one porter, were also swept > 
oft their feet, but escaped unhurt. With 
the help. of another rope-load of porters 
they succeeded in digging ont three more 
porters who had been buried in the snow, 
and also recovered the bodies of six of the 
seven who were killed. | 


- A connection between sunspots and 
chronic illnesses was claimed before the 
Paris Academy of Medicine on July 15, 
by Professors Vallot, Sardou, and Faure. 
From an examination of 237 cases they 
conclude that the occurrence of grave 
crises in chronic illnesses coincides ‘with 
the passage of sunspots on the meridian. 
They declare that the passage of sunspots 
is one cause of turns for the worse in cer- 
tain pathological states. 


The Royal Astronomical Society will 
next month commemorate the centenary, of 
its- first president, Sir William Herschel. 
who died at the age of 84 in 1822. His 
ureatest discovery was that of the planet 
Uranus. which Sir William originally 
proposed to call Georgium Sidus. His 
work was carried out with telescopes of 
his own manufacture. He and a devoted 
sister and brother laboured for niany years 
on the grinding and polishing of hun- 
dreds of specula until the most perfect 
of the earlier products had been surpassed. 
Sir William lies buried under the tower of 
St. Lawrence’s Church at Upton, near 
Slough, within a few hundred yards of the 
old site of his 40 ft. telescope, through 
which was first discovered the polar snow 
of Mars. 

Two professional astronomers, working 
widely apart and quite independently, 
have been studying the effects of the Moon 
on the weather., Once every month the 
Moon is(at(a\maximum distance north and 
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south of the equator, but this maximum 
declination, as it is called, is not always 
the same. It varies through a nineteen- 
year cycle, once in that period having its 
least value and once its greatest. By 
carefully comparing rainfall with these 
varying maximum and minimum declina- 
tions of the Moon, Mr. Russell, director 
of the Sydney Observatory, has discovered 
that, so far as Australia is concerned, 
rainfall is greatest when the declination is 
greatest, and least when the declination is 
least. A similar connection has also. been 
traced with regard to the rainfall of South 
Africa, the investigation in this case being 
carried out by Mr. Neville, of the Natal 
Observatory. The explanation suggested 
is that a permanent cloud belt follows the 
Moon because of its attraction on our atmo- 
sphere, and thus causes the periodical 
variation of rainfall in the southern 
hemisphere. No such phenomenon has 
n discovered in the northern hemi- 
sphere, but it is suggested to be reasonable 
to assume that if a similar investigation 
were undertaken north of the equator a 
similar connection would be traced. 


A radio and wireless exhibition and 
convention is to be held in London from 
September 2 to 8 next under the control 
a Mr. A. Dale, of the Royal Agricultural 


The French monthly scientific magazine 
““VOnde’' gives two illustrations of 
apparatus invented by M. Jules Guillot 
for utilising earth currents of electricity. 
The apparatus is the outcome of eight 
years’ work, and is said to have given im- 
portant results. Unfortunately, a de- 
scription of how it acts is deferred till a 
future issue of the magazine, but the 
“ Engineer” is led to infer that ordinary 
electric lamps can be lighted by earth cur- 
rents, and that when a special static 
transformer has been made, distribution 
will be possible. 


Two interesting exhibitions are to be 
held in London in the near future. The 
_ first, which is being held under the pre- 
sidency of the Deputy Minister of 
Fisheries, Lord Ancaster, at the Agricul- 
tural Hall, is to be devoted to deep sea 
fishing exhibits, among fhe attractions 
promised being fish from the Dogger Bank 
shown alive in salt water tanks, the dress- 
ing and curimg of fish by Scottish. fisher 
girls, samples of fish unfamiliar to the 
ordinary markets, and a museum and 
models of various types of fishing vessels. 
The other exhibition is of wider scope, in- 
cluding exhibits to illustrate the produc- 
tion, distribution, preparation, and 
preservation of types of food from 
all parts of the world. This exhibition, 
which is to be held at Olympia, 
is to be known as the Nations’ Food 
Exhibition, and is tocontain among 
its features various types of machinery in 
motion, cooking demonstrations and com- 
petitions, live fish in tanks, model dairies 
at work, and a complete home farm 
stocked with pedigree animals. 


Admiral John Moresby, father of the 
Navy, explorer and author, died at a 
nursing home at Gosport on July 12, aged 
92. He discovered in 1873 the finest har- 
bour in New Guinea, on which Port 
Moresby now stands; also over twenty- 
five large inhabited islands and over 100 
smaller ones. He explored more than 600 
miles of a previously unknown coast line. 
On his birthday in March last he was still 
active in body and mind, and it was not 
until June 22 last that it was reported 
that he was seriously ill. 


A marriage between two of the most 
brilliant mathematicians and physicists 
in the English Universities is announced 
to take place shortly. .The parties are :— 


Dr. J. W. Nicolson, M.A., D.Sc., F.R.S., 
Fellow of Balliol College, Oxford, and Dr.- 
Dorothy Wrinch, D.Sc., Fellow of Girton 
College, Cambridge. Miss Wrinch, who 
is the elder daughter of Mr. and Mrs. 
Wrinch, of Surbiton, was the first woman 
lecturer in mathematics at Cambridge: 
She is a member of the research staff at 
University College, London. Dr. Nicol- 
son is president of the Rontgen Society 
and Fellow of the Royal Society. 


Many wild flowers find a place in the 
pamphlet called ‘Collected Leafiets on 
Weeds,” issued by the Ministry of Agri- 
culture and Fisheries, price 8d. net, post 
free. It contains full instructions for iden- 
tifying and destroying weeds without any 
consideration for their. beauty, Thus the 
Meadow Saffron is a whited sepulchre, for 
it poisons horses and cattle, and lovely 
though its pale purple petals are it must 
be destroyed. The Corn Cockle, for all its 
brilliance, is also a poisoner, and annihila- 
tion must be its fate. The poppy blazing 
in the cornfield, the delicate crane’s bills, 
the white campion, the stately thistles, 
the corn marigold, the yellow rattle, and 
many other plants are on the black list. 


“ Elementary Hydraulics for Technical: 
Students,” by F. C. Lea, D.Sc. - (Eng:. 
Lond.) (London: Edwin Arnold, 41 andi 
43, Maddox Street, W., 7s. 6d. net), 
will be found useful by technical day 
and evening scholars, and by those who 
have the provision of the necessary ex- 
perimental plant therein, which, with a 
little care, can be installed at verv mode- 
rate cost. . For instance, where stop 
watches for the accurate measurement of 
time are grudged because of their cost, it 
is shown that the device of the water- 
clock used long ago by Galileo, in his 
classical experiments on the movement of 
bodies down inclined planes, may very well 
be adopted, and its construction is ex- 
plained. The book is well planned and 
illustrated. 


“The Engineering Workshop Hand- 
book,” by Ernest: Pull, Fifth ‘Edition 
(London: Crosby, Lockwood, and Son, 
ds 6d.), is enlarged by two additional 


chapters on Precision Grinding and 
Tapers and Turning. The rest of this 
indispensable little volume has been 


thoroughly revised and brought up to 
date, with an enlarged index, which will 
facilitate reference. 


‘“ Petrol Cars and Lorries,” by Frank, 
Heap (London: ‘Sir Isaac Pitman and 
Sons, Ltd., 2s. 6d.), describes generally 
the construction and operation of modern 
petrol vehicles for passenger and goods 
traffic. 


A new edition of “Magnetism and 
Electricity,” by J: Paley Yorke, M.Sc., 
A.M.I.E.E. (London, Edward Arnold and 
Co., 41, Maddox St., W.1), is a com- 
pletely re-written excellent elementary 
first-year course intended primarily for the 
use of students progressing towards elec- 
trical engineering courses. The treatment 
is good throughout, and there are 123 
illustrations. 
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At a meeting of the Entomological Society 
the president told an amusing story to prove 
that a knowledge of insects may even be use- 
ful in settling questions in literary history. 
Commentators on the works of Robert Louis 
Stevenson were trying in vain to discover 
whether the notes made by him in a certain 
book were written before or after he took up 
his residence in Samoa. It happened that a 
fiy had been squeezed between the pages, and 
when Mr. Verrall saw it he instantly recog- 
nied it as belonging to a species peculiar to 
the Polynesian Islands. That settled the 
question. 


LETTERS TO THE EDITOR 


e 
THE MINOR PLANETS—,? CYGNI—OC- 
CULTATION OF o MOON’S. 
TRUE POSITION ON THE HORIZON— 
- COMET SKJHLLERUP. 


{1.—The Minor Planets (473, p. 305).— 
The heading of this query is altered from 
the original ‘because the word ‘“‘ planetoid ” 
is not in very general use, though, on con- 
sideration, it seems more appropriate than 
the word ‘‘asteroid,’’ which is not un- 
common as a synonym. for “minor planet.” 
The two principal theories of the origin of 
these bodies are concisely contrasted by 
Young in: his ‘‘General tronomy.” He 
says: ‘‘ No single explosion of a planet could 
give rise to the present assemblage of orbits, 
nor is-it. possible that even the perturbations 
of Jupiter could have converted a set of 
orbits originally all crossing at one point ad 

oint. of explosion) into the present tangle.’ 
The other suggestion is that the ring of 


* 


matter between Mars and Jupiter, which, 


according to the nebular hypothesis, would 
have coalesced to form a planet, “‘ suffered 
such violent perturbations from the nearness 
of Jupiter that it was under very different 
conditions to those of the other rings, and 
broke up into fragments ’’—which seems to 
imply that the Jupiter ring coalesced before 
the. one immediately within it. A trust- 
worthy aor is given by Young for this 
conclusion, so that it is no doubt in accord 
with the Laplacian hypothesis; but, as we 
know, this is not now universally accepted, 
and’ Mr. Jeans’ modification, which suggests 
that the primitive nebula is a spiral and 
develops nuclei in its arms which become 
stars, definitely excludes the formation of 
such small bodies as these asteroids. I fear 
that I do not know of any recent work 
which deals with the origin of these bodies. 
except a small note mentioned later, but 
there was a Memoir on the subject published 
a year or two ago by M. Stroobant, of the 
Royal Belgian Observatory at Uccle, which 
shows, among other things, that the peri- 
helia of the orbits have a tendency to group 
themselves about the perihelion of Jupiter, 
and that there are other correlations between 
their orbits and that of the giant planet, 
leading to the idea of ‘‘ families’’ which has 
been put forward in other places. I have 
before me a short article by Mr. K. Hira- 
yama, of the Tokyo Observatory, showing 
that there are groups of minor planets which 
have points of resemblance, and he proves 
that this could not have been the case if the 
causes had been purely fortuitous. Also a 
note presented to the Paris Academy of. 
Sciences, recently reprinted in ‘‘ L’Astro- 
nomie” (1922 February), appears to suggest 
that the small planets were formed as 
emanations from the larger when these were 
in a nebulous state, and that the major 
planets are followed by a tail of minor. This 
note is mentioned without any expression of 
opinion as to its validity. It was inspired 
by the discovery of a small planet with 
aphelion at the distance of Saturn, and sug- 
gests a family connected with that planet. 

x° Cygni (475, p. 303).—In the ‘‘ Observer’s 
Handbook ”?” of the British Astronomical 
Association, October next is given as the 
rough date of next maximum of this variable. 
The period is 407 days, from which it is easy 
to see that the last maximum would have 
been in August or September, 1921. The 
suggestion as to including such dates in the 
Astronomical Netes shall have attention, but 
there may be difficulties. 

Occultation of o Libre (479, p. 305).—The 
magnitude of this star is given in the N.A. 
as 6.2. In the Revised Harvard Photometry 
it is 6.11. The companion star, whose 
occultation was seen by the querist, was evi- 


dently B.D.—14° 4182—whose magnitude is 


7.50. this being the mean of two values given 
in the volume of Faint Stars supplementary 
to the H.R.P. 

Moon's True Position on. the Horizon.— 
See Mr. Ellison’s reply 246, p. 303: I agree 
with all that is said down to the word. 
‘ real ’’ in the fourth iine from the end, but 
this. I think, should he ‘‘ sensible.” This 
matter js, as, elusive as Relativity, and, like 
that, depends*on™the fact that, persons see 


Me Nel ie o Age h 
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things differently according to their point of 
view. In this case there is an observer on 
the surface of the Earth, another at its centre, 
each with his own horizon. When the Moon 
is on the horizon of the latter, he sees it so, 
but at that moment the other observer sees 
it a degree below his—and that difference of 
a degree is parallax. No further allowance 
on that account is required. . 

Comet Skjellerup (1922b).—Continuation of 


| nae pie given in Astronomical Notes, 


p. 274 :— 


í For Greenwich midnight. 
R.A. Dec. 
h m s&s 46 , log. r. log. A 

July 20 16 59 32 27 29N. 

» 24 17 11 34 2452 0.126 9.717 

» 28 172214 2225 i 
Aug. 1 173153 20 7 0.150 9.781 

» 5 174045 1759 

» 9 1749 0 16 0. 0.173 9.843 


The following elements by Dr. Crommelin, 
from which the above ephemeris was com- 
puted, are almost identical with elements 

T=1922 May 15.0325 G.M.T. ; w=354° 47’ 2; 
Q=215° 43.3; c=17° 23'.4; o==45° 9’.0; log. a 
=0.4493; log. g=9.9490; period=4.72 years. 

The elements of the-comet 1902. II. from 
observations made by Mr. Grigg in that year, 
which were said at the time to be somewhat 
uncertain because the observations were 
rough, are T=1902 June 20.3 GJM.T.; w= 
301° 46’; Q=217° SI’; 1=16° 43’; log. q= 
9.7662. 

The period does not appear to be finally 
determined from the observations of the 
present year, because 5.53 years has been 
‘found alternative to the 4.72 above, and some 
value between these would be consistent with 
identity. E P. Hollis. 


THE MOON AND ITS ATMOSPHERE. 


{2.]--Recent work on the Moon makes the 
question of a lunar atmosphere not only 
interesting, but important, and as thus far 
I am unrepentant, I venture another note. 

Since my last letter I have spent some 
time amongst the ‘‘authorities,’’ although 
I am not so much concerned as to what they 
say as why they say it. I have yet to find 
amongst the recognised workers in this sub- 
ject one who goes farther than to say that if 
the Moon has an atmosphere it must be in- 
appreciable; but no single writer that I 
know of will definitely affirm that it has any 
at all. On the contrary, practically all 
assume that it has not. 

I have read much of Stoney’s work, but 
have failed to find a confirmation of the 
statement that he believed the temperature of 
outer space to be only a few score degrees 
blow zero. What I do find (as I well knew 
before). is that he uses as reasonable data 
for his argument a temperature of -66° C. 
for the outer layer of an atmosphere, but 
he says ‘‘our numerical results would be 
affected, but would only suffer a slight altera- 
tion by substituting for this particular tem- 
Sepang any other winch is admissible.”’ 

hat is to say, if at the position indicated in 
an. atmosphere the temperature rose to 
-66° C. his arguments would hold, and this, 
as appa to a body of so small a mass as 
the Moon, means that any gas that we know 
of would immediately depart. 

Is it, or is it not, a reasonable su ition 
that during the fourteen days during each 
lunation that the Sun’s rays play uninter- 
ruptedly on the Moon’s surface. the outer 
layer of its atmosphere (if such there is) shall 
rise to -66° C. Stoney certainly had ideas 
on the temperature of space, and also the 
conception of zero absolute. 

I do not bind myself to Stoney, but if he 
was wrong to a sufficient extent to leave it 
possible for.an appreciable atmosphere to 
exist on the Moon, I should like it to be 
indicated precisely where. 

In any discussion of the possibility of an 
appreciable atmosphere on the Moon of the 
order necessary to explain the difference 
between the occultation and eclipse dia- 
meters, the familiar point mentioned in 
letter 275 is important. 

If the apparent difference of five seconds 
of arc is due to the presence of an atmo- 
sphere, certain other results will accompany 


-that I ju 


it, Amongst the stars the Moon moves over 
its own diameter in about fifty-five minutes. 
This means that the two and a-half seconds 
on a radius will take about four and a-half 
seconds of time to traverse it. In other 
words, without any change due directiy to 
refraction, a star passing to occultation 
across a Moon’s diameter will be apparently 
involved in the atmosphere for about four 
and a-half seconds of time. Should the 
occultation take place in a high North or 
South latitude, the effect will be prolonged 
until at 80° the time wou'd extend to about 
Malet a or six sain I ght line 
ing the apparent to be a strai ine 
for ainplony) an atmosphere such as 
this I should expect some appreciable dim- 
ming of the star before disappearance, but 
such is not seen, except perhaps occasionally 
when a double star ig involved. Barnard, 
Burnham, and McClean have each discovered 
a double star in this way. 

Let us suppose that there is an appreciable 
atmosphere to the Moon. Would its exist- 
ence explain the observed differance? I can- 
not see that it would; for whether it is a 


star, or the last trace of the solar disc that |- 


is passing to extinction, the effect must be 
similar. If not, why not? If the one is 
affected by refraction through an atmosphere, 
why not the other? If the irregularities on 
the lunar surface are recognised there does 
seem a possible explanation; there are also 
irradiation effects that are present with the 
Sun, but absent with the stars. 

Buchanan (the computer of eclipses for the 
American ‘‘ Nautica] Almanac ’’ for upwards 
of twenty-three years) advances a combina- 
tion of effects of irradiation and lunar limb 
irregularities as sufficient to explain the 


‘observed: differences. 


It therefore appears that the existence of 
this observed difference neither proves nor 
disproves the existence of a lunar atmosphere, 
and the suggestion that the difference can 
only be explained by refraction appears to 
me to be not proven. 

Given an appreciable atmosphere, I should 
expect to see a twilight effect at the Moon’s 
terminator, similar, but, of course, distinctly 
less than seen on the terminator of Venus. 
I. have never observed such. Has anyone 
else done so? . 

In reply to Mr. Ellison, please let me say 

ae that he is not yet familiar with 
Stoney’s work, or he would know that much 


of his argument was anticipated. In fact, 
Stoney, in one of hig later writings, points 
to the development of our knowledge about 
atmospheric helium as confirming his pre- 
vioug work. 


Respecting the constitution of the atmo- 
Sphere above ten kilometres being almost 
entirely hydrogen and helium, if this is 
really so, it would be interesting to know 
how Glaisher in his hydrogen-filled balloon 
reached an altitude substantially higher. I 
should be interested to learn the proof that 
the Earth does retain free hydrogen and 
helium. The fact that in the upper reaches 
of the atmosphere hydrogen and helium are 
the constituenta is no proof that the earth 
retains them. We. know that there is a 
source of supply in the earth itself, and, as 
presumably this has been so throughout 
geologic time, the relatively small proportion, 
shall we say mass for mass, of these gases, 
compared with the heavier components of 
the air, may only be explained by saying that 
the new productions simply replace the 
losses into space, as these light gases cannot 
fall back to earth as the heavier ones do. 
Research has shown that from 3,000 to 6,000 
times es much helium leaves the earth for 
the atmosphere as is washed back out of it. 

Mr. Ellison’s reasoning from the Earth to 
the Moon concerning possible pools of 
carbon-dioxide on the latter is very loose for 
him. The question is, Can this be so, in 
view of tthe Moon’s small mass and the pro- 
bable or permissible temperatures? I admit a 
very limited knowledge, but I seem to be in 
good company when I express the opinion 
that it is not possible. If such pools were 
observed, one might hold theory suspect; but 
when we have no amtagonistic observation 
why postulate such pools?’ Why may not I 
postulate pools of treacle? No cne coald 
by observation challenge it. 


‘of a star, as Mr. Marshal) supposes, 


Another specimen of looseness is the state- 
ment that any observer can see that there is 
water on Mars. Personally I am inclined to 
interpret certain observations that way, but I 
feel certain that neither Mr. Efiison nor 
myself can truthfully say that to either of us 
it is an unquestioned facb of observation. 
Mr. Ellison knows as well as I do that it 
is a quite difficult work of spectroscopic 
observation to produce evidence of the 
presence of water on Mars: and when you 
deduce any result in cosmic physics by the 
use of the spectroscope are you not arguing 
as from the jars of the laboratory? for the 
interpretation of spectra rests entirely on 
laboratory work. 

To adopt Mr. Ellison’s last phrase means 
that we really know nothing of things off the 
Earth, if we adopt a rigorous interpretation 
of the word ‘‘knowledge.’”” He may be 
right, but with a less rigorous interpretation 
that I think is permissible and sound, we may, 
and frequently do, reason from the jars of 
the laboratory to cosmic physics. A phrase 
may roll readily off the pen, but is not on 
that account sound. ; 

Re letter 204: A paper in the “ Astro- 
physical Journal ” for January, 1917 (by Louis 
Bell), after naming the Gallilean Satellites 
Titan, ‘Ceres, Pallas, Juno, and Vestas, says: 
They are all, as far as theory and observation 
indicate, without atmosphere. jen- 
sions preclude the retention of any perceptible 
amount of atmosphere, the value, of gravity 
at their surfaces being far too small to pre; 
vent the escape of even the heaviest gases. 
T infer that the writer also includes Ithe 
Moon in his contention. F. Sargent. 

The University Observatory, Durham. 


NEWTON AND EINSTEIN. 


.}— Bending of light in interplanetary 
Bae can aly be tested between different 
points in the Earth’s orbit, and the bending 
involved in those tests can only be across the 
orbit, so that my diagram holds good. — 
in the diagram cannot represent the positon 
merely the direction in which it 1s seen from 
A. it was merely by the inference that light 
must be bent outside the orbit, in the same 
way as within it, if in less degree, that Mr. 
Whitmell’s statement was in agreement with 
what I had understood when he said “out- 
ward from a star to the Sun, inward from 
the Sun to the Earth.” On the question of 
the diminution of the velocity of light, Mr. 
Marshall only shows how difficult it is to 
connect anything logically with Einstein s 
calculation. We are told by scientists that 
refraction of light is an index of retardation ; 
we are told that Einstein’s calculation of the 
bending of light is double the bending that 
should go with Newton’s law of gravity ; and 
now Mr. Marshall tells us that the diminu- 
tion or retardation is only about 1/7,500. It 
is wonderful how things have a knack of 
twisting from one thing to another in 
assumed physics and mathematics! It seems 
to me that such looseness of logic 1s a very 
poor thing to pass for science. If observa- 
tion finds that there is a displacement of ~ 
light that can only be accounted for by 
deuble Newtonian bending or refraction, I 
still contend that the velocity of light across 
the Earth’s orbit can logically be only half 
Newtonian, and the distance. therefore, half 
Newtonian. From this it will be noted that 


I am up against all Newtonians as well as 


Einsteinians, but I consider that I have some- 
thing to show in my opposition to both. I 
look upon the Newtonian theory as one of 
great mathematical utility in connection with 
observational astronomy. dt gives mathema- 
ticians a mode of computing angular move- 
ments accelerated or restricted by interplane- 
tary attractions, but I contend that it does 
not give us the right dynamics to enable us 
to know the true lineal distances and velo- 
cities. Newton’s theory is splendid as a 
mathematical achievement, and astronomical 
scientists could do no other than accept it for 
its utility until a better physical statement 
with quite as good utility could be advanced 
to take its place. I consider there is quite 
as great utility possible in my theory as in 
Newton’s. ‘Arithmetical deductions can be 
made-from one to the other. Al] calculations 
of the Moon’s;distance under the Newtonian 


method have only to be divided by 1.312: to 
give the distances for my theory, and the 
Sun’s distance and the distance of the planets 
have only to be divided by 2. But my theory 
has the advantage of definitely implying a 
substantial ether in space whose outward 
motion acts as a force of repulsion in opposi- 
tion to gravity, and pring with the 
unreal idea of a frictionless top-spinning 
mechanical principle.. 
fluidic force of repulsion or of resistance to 
gravity makes it possible to calculate relative 
volumes dynamically as well as relative 
masses. The same forces that cause the Earth 
to turn on its axis cause the Moon to revolve 
round it, and it can bẹ very clearly shown 
that orbital revolution of a body round 
another is a translation from axial rotation. 
Mr. Marshall should have a copy of my paper. 


-I have had it printed, and can send him one 


for ls. 3d. post freé. I want your readers 
to getit and criticise it. T. Warburton. 
72, Westgate, Dewsbury. 7 


MARS. 


[4.]—On July 14, at 9 h. G.M.T., a very. 


good view was obtained of Mars, consideri 

the low altitude of the planet. With the 
124-in. the M. Cimmerium appeared. of a 
distinct blue-green shade, while the Trivium 


_ Charontis was hardly less obvious, and was 


` attraction 


- lower movement (Fig. 2) is carried on four 


.the flagstaff has been sharpl 


‘connected to the M. Cimmerium by two 


diverging dusky streaks subsequently iden- 
tified as being the Laestrygon and Cerberus. 
Traces of two other ‘‘canals’’ have been 
seen on another occasion. This proves’ that 
the low position of the planet does not neces- 
sarily prevent occasional satisfactory views 
of s e detail when seeing conditions are 
otherwise good. Thus a really fine view of 
the Syrtis Major was obtained on July 4, 
but this feature has been seen by the writer 
when the Martian disc only subtended 5 in. 
of arc. Ealing has proved a good: site for 
telescopic work, especially as the observatory 
is situated on the highest point of Castle 
Bar Hill, 130 ft. above sea level. On clear 


-days Wycombe Abbey, 214 miles distant on 


the Chiltern Hills, can be so well seen that 


sky-line. 


I A. A. ©. Eliot-Merlin: ` 
ng, July’ 15. aaa 


REGULATOR CLOCK WITH FOUR-LEG 
GRAVITY ESCAPEMENT. 


[5.}—-The clock shown, which I have re- 
cently completed, is a regulator with four-leg 
gravity escapement.- It was designed with 
the view of providing an accurate timekeeper 
for the front shop, which should also form an 
: by showing this seldom-seen 
escapement at work: 

It was therefore necessary to place the 

movement proper (Fig. 2) below the main dial 
so as to be clearly visible. This movement 
bears an 8-in. seconds dial, the hand of which 
travels about half an inch at each beat. 
_ Behind the upper or main dial (Fig. 1) there 
is -only a simple movement containing the 
usual motion wheels and the mechanism 
which drives the minute hand forward at 
half-minute intervals. This motion is effected 
by. a cam wheel mounted on the third wheel 
arbor of lower movement (Fig. 2). A weighted 
arm 1s gradually raised for twenty-nine 
seconds and dropped! exactly at the thirtieth, 
the motion being communicated to the upper 
movement by the rod seen on left of Fig. 2. 

This interference with the train would, of 
course, be fatal to the rate of a ‘Graham ” 
clock ; the performance of the gravity escape- 
ment 1s unaffected by such a liberty. The 


steel arms bolted to the back of case. thus dis- 
pensing with the usual seatboard and allow- 
ing ample space for the pendulum. The plates 
were cut with a fretsaw from 4-in. brass 


sheet. The larger cocks were built un from 
the same material 


à ] conforms mainly to 
ee Se given by Lord Grimthorpe in 
ocks, Watches, and Bells,” except for the 


The ether acting as a |. 


defined on the 


A 
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greater length of the two pallet arbors, which 
extend beyond the front and back plates. I 
venture to think that this extension elimi- 
nates a source of error, as with the very short 
pallet arbors specified in the original design 
the least amount of side shake at the pivots 
is magnified at the other extremity of the 
arm, the action being thereby rendered un- 
certain, | l 

In Fig. 1 the hour hand appears to be 
bright, but is really blue. The counterpoise 
of the minute hand is, however, polished’ 
bright to avoid, confusion. 


The pendulum is suspended from a ‘massive 


| brass casting bolted to the back of case. The 


weight is kept in contact with side of case 

by a velvet pad to prevent any induced 

motion of weight when passing pendulum. 
Blandford. E. Westcott. 


WEATHER IN JUNE, 1922:--WEATHER 
FORECASTS—HAILSTONES—THE 
CALENDAR, 


[6.}—In somewhat hastily dispatching the 
recent notes on the weather for June, so that 
they should not be so late this month, I see I 
omitted details of sunshine at Tunbridge 
Wells and Cheltenham. The amount of sun- 
light recorded at the former place during 
Juņe was 227.8 hours, and at the latter 220.2 
hours. . i 

With regard to letter 299, under the same 
heading, I fear I have not much faith in 
weather ‘‘ prognostications ’? made on “‘ astro- 
meteorological’. ‘principles. Mr. Hugh 
Clements has claimed his ability to forecast 
this way, but his failures are very frequent. 
However, I shall hope that Mr. Holloway 
will prove a “true prophet,” as I should 
much like to see a fine, warm last half of 
July and August, though, truth ‘to tell, “I 
ha’ me doots,”’ except as to the last half of 
August, which may quite well prove fine and 
hot, and also part of September, all this 
applying to the South-east of England only, 
a point which many correspondents of 
“Ours "’ seem to overlook. Mr. Robertson 


has always made a special point of the fact 
that to use his system of weather forecasting 
with any degree of success it must be used 


locatly, with a particular note of the 


° 
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m a 


geographical position and general topography 
of the neighbourhood.. i 
To say that our forecasts fail because they 
are too vague and general is “begging the 
question °` and “turning the whole thing úp- 
side down,’ as it were. If we had said 
that the weather will change to very stormy 
and rainy conditions about June 28 or 29, 
and the unsettled conditions last, more ‘or 
less, for about six weeks, we should probably 


have ‘been deemed correct; but unfortunately 


we did enter into details, and the fine or fair 
period (July 1-5) failed to intervene; hence 


we are deemed quite wrong, though the 
storms came all right, ‘but earlier than antici- 
pated. It is probable that as the. periodic 
changes are running early fine weather may 
set in at the beginning of August instead of 
the middle, ‘but this will be shown by the 
weather just previous to and on the change 
dates—July 25 to 25—which, if showing an 
inclination for the wind to go north-easterly 
and remain theve over these dates, will show 
the fine period mentioned. If on the con- 
trary, the wind retains its westerly or south- 
westerly trend, the unsettled weather will 
continue until about mid-August. Al this is 
set out in the book which Mr. Godden and 


| Mr. Ellison are so chary of spending a shilling 


upon. It also shows how it is« practically 


impossible for a local observer in S.E. Eng-. 


land to forecast the weather for Ireland or 
even for the Evesham district. 


Speaking of Evesham reminds me that Mr. 
Robertson has several subscribers to his 
‘“ Weather Bureau’’ for forecasts among the 
fruit-growers of the Evesham and Pershore 
districts, one ‘firm of Pershore fruit-growers 
having recently written'to him thus :—‘‘ We 
wish to thank you very much indced for all 
the weather forecasts which you have sent us. 
They have been extremely useful, and we 
should like to take this opportunity io con- 
gratulate you upon your accuracy.” Business 
men would scarcelv trouble to write a letter 
like this unless they had really found the 
forecasts useful in carrying on their trade. 

Mr. Godden asks for the exact weather at 
Hampstead on August Bank Holiday. Per- 
haps we shall be able to give it in ths 
“EM? tor July 28, but such’ “ exact” fore- 


| 
4 
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casts always court disaster, though one may 
make a “lucky hit,” like the editor of a 
‘prophetio ” almanack, who, so the story 
goes, forgot to predict any weather for July 
ôl in a certain year. When he was very 
busy with other matters the ‘‘ printer’s devil ” 
suddenly interrupted him with, “ Please, Sir, 
what weather are we to put up for July 31? 
You’ve forgotten it.” So exasperated was 
the occupant of the editorial chair by this 


interruption, that, without thinking what he 


was saying, he exclaimed: “‘ Oh, rain, snow, 
hail, thunder and lightning!’ «This predic- 
tion happened to come true, by accident, and 
his name as a weather prophet was made for 
ever, the sales of the almanack increasing by 
some thousands! | | | 

I quite understand Mr, Godden’s explana- 
tion re hailstones, but I can assure him that 
what I said about ‘‘ homo sapiens ? was only 
meant as a joke. 


‘Mr, Godden is, of course, aware of Ferrel’s 


theory of the formation of hailstones by 
ascending currents of air. To me this appears 
the true explanation, as, according to the 
strength of these convection currents so are 
the hailstones able ‘to resist the pull of gravi- 
tation until in some cases they become of 
abnormal size, as in the one under discussion. 

I certainly think that a fixed Easter Day 
(which I have long advocated) would be a 


great improvement, and I do not think the 
days of the week and month being always the 


same would hurt anyone, except perhaps the 
calendar makers. 
D. W. Horner, F.R:A.S., F.R.Met.Soc. 
Tunbridge Wells, July 15. 


pene Aon OPES—MICRO- 


oo 


[7.]—Erratum in my letter last week: For 
28 read 30. Now the holidays have begun 
there are opportunities for young micro- 
scopists to obtain objects in the country. It 
is a common difficulty with beginners to find 
objects to look at. Well, here is a very 
simple subject to take wp, which, too, will 
give practice in learning the a on of 
the microscope image, viz., pollen. Two 
examples will suffice:—The pollen of the 
common fuchsia; its form is not easy to 
cover. The golden pollen of a white lily; 
this is like a plum, but with reticulations 
over it. These reticulations have beads on 
their edges like a diatom, but they have 
mever been described. 

Edward M. Neison. 


—<$<$<—)=8 AA 
REPLIES TO QUERIES. 


13799..—DOUBLE IMAGES IN NEW- 
TONIAN REFLECTOR.—I think that the 
Rev. W. F. Ellison and Mr. Butler are mistaken 
in thinking that the double images that were 
seen by Sir John Herschel when a thread was 
placed between a mirror and its bed were due 
to its being a metal mirror, and would not be 
seen if a glass mirror were used. The greater 
specific gravity and actual weight of the metal 
mirror would crush the thread into a flatter 
band, which would present less of a ridge for 
the mirror to seesaw on if it remained rigid, 
or a smaller distance to bend before the raised 
edge touched the bed, than in the case of the 
glass mirror. ‘Therefore, the effect with the 
glass mirror should be greater, not less. Allow- 
ance must be made for the greater relative 
thickness of the glass mirror. Glass is very 
sensitive to pressure or strain. I ruined a 
glass mirror by screwing it down too tightly to 
a slightly uneven bed. It gave double images 
afterwards. Draper placed a mirror on an air- 
cushion, which pressed it up against three 
points, and caused it to give triple images of 
stars. One very large diso is stated to have 
become permanently deformed by being 
allowed to lean against a wall for a long time. 
Professor Fullan, of Alabama, laid a glass 
mirror on a circular vessel, which thus sup- 
d it at the margin only. and partially 
exhausted the air beneath it. The pressure of 
the atmosphere completely ruined its figure 
until the air was readmitted beneath it. 

Ipswich. A. Woolsey Blacklock, M.D. 

1379. -DOUBLE IMAGES IN NEW- 
TONIAN REFLECTOR.—It is hardly likely 
tho cell requires enlarging; most likðy the 
mirror is pinched on its seating by the metal 


“rest. 


cylinder being too short in places. If really! [395.~TELESCOPE TUBE.—I am rather 


too small, the method of enlarging will depend 
on the thickness of the walls. If thick enough 
it could be turned out in the lathe. If merely 
sheet-metal it could be expanded by external 
hammering on a suitably ourved surface; or the 
joint, if soldered, could be opened and re- 
united a little further apart. But do not place 
too much reliance upon the so-called rigidity of 
glass. Even when the thickness is one-sixth of 
diameter it ig only just rigid against its own 
weight, and the slightest mechanical pressure 


on the extremities of a diameter against the 


back support is fatal. An equalising support 
system is absolutely necessary in mirrors over 
18 in. diameter. Smaller sizes are best sup- 
ported on an annular ring of such a diameter 
that the weight of overhanging glass outside 
and inside the annular ring 1s equal. Another 
method is to mentally divide up the mirror into 


two portions—a central diso and an outer 


annular ring, of equal area or weight, and place 
the annular support ring immediately under- 
neath the junction line of the two parts. A 
slack fit in the edge support is not essential, 
but it is important that the mirror can be 
raised, say, one sixteenth of an inch from its 
seating, before coming in contact with the re- 
straining edge of the metal cylinder. Large 
refractors are liable to flexure, because only 
edge support is available, and the thickness of 


„glass ig restricted to a minimum. Fortunately 


(for the refractor), the distortion of one face is 
largely compensated by that of the other. In 
the reflector the bad effect on the image is 
twice the malformation-at the surface. hat 
is why the greatest possible care should be 
exercised, not only in the grinding and polish- 
ing, but in the mounting, if the best results 
are to be obtained. J. H. Hindle. 


(383.1—PAINTING LANTERN SLIDES.— 
I have made some useful slides, using trans- 
parent colours only. The greatest difficulty that 
I have is through the colours “ running ” and 
forming an abrupt outline.’ I believe the glass 
should be coated with something to prevent 
this; a strong solution of sugar and water is as 
good as anything I know of, but it does not 
entirely prevent it. The shading is no more 
trouble on glass than on paper. A red sunset 
with blue sky overhead gives more trouble in 
toning the blue into the red than the depths 
of the shade do. I varnish the pictures in the 


usual way. 
Pirton, Hitchin. . John E. Thrussell. 


(384.}—THE INVISIBLE GIRL.—This is a 
very ancient contraption. I made one as a 
side show for a ‘‘bazaar’’ twenty years ago, 
having found it mentioned in some old book. 
I soldered four short gramophone horns at right 
angles to a 6-in. hollow copper ball. This is 
suspended from ceiling by wire or cord. On 
level with centre of Horne but not touching 
them, is a square frame of about 4-in, or 5-in. 
wood moulding mitred, and supported by four 
turned wood pillars at corners, at about 5 ft. 
from ground. These are secured to floor. About 
l-in. hole is bored through two or mpre of the 


rails, and also right down one of the pillars a 
length of, say. ł-in, ordin compo water-pipe 
is connected at one end under the floor boards 


to the hole in pillar and continued, of course |. 


out of sight, to adjoining room—ours had to go 
about 15 yards. The Invisible Girl does the 
_ Music and speech very distinct. Small 
openings in the side of mouldings away from 
observers fluted to hide opening, and, of 
course, facing centres of horns, completes the 
“oracle,” as. we called ours, and ıt was very 
mystifying. It is so easy to tell enquirers some- 
thing interesting whén you recognise their 
voice, or are primed as to who is consulting the 
“oracle.” Reed. 


surprised at Mr. Ellison’s statement in your 
issue of July 7 relative to the Calver 18-in. 
Equatorial at the Armagh ‘Observatory that 
the circles would not keep the instrument 
within ten minutes of arc of their mean adjust- 
ment. Assuming the mirror is fitted with the 
least practicable shake, surely the trouble must 
be elsewhere. The rotation of a telescope tube 
in its cradle alone is sufficient to prevent the 
circles reading accurately. For best results, 
and where cost need not be considered, I should 
favour a fixed tube with a separate portion for 
eye-tube and flat, with end machined, which 
would rotate on top end of tube. The main 
tube should be mounted in a suitable lathe 
and the rings forming the ends accurately 
turned up, so that whatever position the eye- 
tube part is rotated it would be kept in per- 
fect alignment with the mirror end. Of course, 
we all know that a lathe to take a 20-in. tube 
and from 15 ft. to 20 ft. long, is not to be found 
just anywhere, but it would seem to be essen 
tial for best results. With regard generally to 
flat mountings, the adjustment and fixing for 
these is rather a poor affair: these should be 
extended to the size of the tube, and the mount 
rigidly fixed to the spider centre. The adjust- 
ment at the mount itself is much too delicate. 
There is no earthly reason why this should not 
be a good rigid job and stay right. With regard 
to the mirror itself, anyone who has had oppor- 
tunities of using several is bound to come to 
the conclusion that thera is a goodly number 
of poor mirrors in use. The best guide per- 
haps is itg performance on a close double star 
on a good night, and just along now I think 
Zeta Bootis provides a good test, this double, I 
believe, is 0.8 in. apart. Any instrument that 
would show this separated could be considered 
good. I think, however, there is a large 
number that will not do this. I came acroes 
one not long ago that would not show Epilson: 
Bootis as a double. I have lately had sent to 
me for trial an 8-in. mirror from ‘Mr. Slade, of 
Hanham, Bristol (I have since purchased this), 
Zeta Bootis referred to above on anything like 
a decent night is easily separated using full 
aperture and a power of 450. With 250 the 
discs are just in contact. With other tests I 
have made this mirror appears to ‘be equally 
effective over the whole of its surface. This 
latter quality is very important. as obviously an 
8-in. good all over is a different article to an 
8-in. good in parts, and very noticeable on 
planets where light and definition is essential for 
perfect results. Re adjustment of mirror to flat. 
I get this correct and central by marking a 
fine circle in centre of mirror with a compass. 
The circle is about 4 in. larger than minor 
axis of flat. If flat is 14 in., a 2-in. circle is 
made. This can then be seen through eyetube 
(minus the lens), around flat gga if central. 


‘ Collett. 
123, Exeter Street, Salisbury.. 


[413.]—REEDS FOR WEAVING.—Rub well 
with a piece of cotton waste saturated with 
paraffin oil. When the dirt becomes soft, clean 
out with a stiff brush, using plenty of ‘‘ elbow 
grease.” Polish with a wedge-shaped piece of 
wood covered with fine emery-cloth, or with 
pumice stone. W. S. Mason. 


[416.]—MARS.—Flammarion’s great work (in 
two volumes, not one) has not appeared in 
English, The French is, however, easy, and 
the wealth of illustrations, of course, explains 
itself. We badly need a monograph on the 
Moon on a similar scale. Arthur Mee. 


- [417..—GEOTROPE.—The accompanying 
diagram ahows a simple flat cardboard model 
which I devised for teaching purposes. Cut out 
a disc of stiff cardboard to represent the Earth. 
On it represent the axis and the chief paral- 
lels. Fix this disc to a cardboard background, 
giving the axis a tilt of 234°. as shown, Now 
cut out a ring of cardboard, the inner diameter 
of which is a shade larger than the diameter 
of the first disc. Fit this ring on to the dise 
so that it may twist round and yet grip the 
edge of the disc. is to prevent the ring 
from falling off when the model is held up- 
right for demonstration. Cover one half of 
the ring opening with a semicircle of black 
paper, which should be gummed on to the ring. 
On the ring represent parallel sun-rays 1m- 
pinging upon the earth’s surface. They must 

arranged to fall at right angles to the 
straight edge of the black semicircle. Make 
the central and ecliptic ray more prominent 
than the rest. It marks the place where the 
sun ig overhead. The half of the diso hidden 
under the black paper is. of course, the half of 
the earth in darkness. To illustrate the condi- 
tions during the Spring or the Autumnal Equi- 
nox, make the sun-rays parallel to the Equator. 
The diagram shows the arrangement. for the 
Summer Solstice, The Arctic Circle ia wholly 
in’ the daylight, while the Antarctic Circle 13 
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hidden in darkness (under the black paper). The 
diagram also brings out the fact that the sun 
is overhead at the Tropio of Cancer, and that 
as the latitude increases so the altitude of the 
sun (the angle at which the rays impinge upon 
the surface) decreases. The altitudes may be 


measured from the diagram, and their varia- 
tions noted as the seasons change. 
Sidney B. Mattey. 


[429.J—CIRCULAR SAW FOR METAL.— 
Circular saws, run slowly, are used for cutting 
Use a suitable cutter between lathe 


metal. 
centres, fixing work to slide rest as convenient, 


but instead of feeding the work away from the 
operator, feed it from the off-side, drawing it 
A trial will show the 


_ towards the operator. 


reason for this. Sargent. 


[438.}-DEFECTIVE _KEYSEATER.—This 
i heavy 


trouble is generally due to taking too 


cuts and not keeping the cutter sharp. The 


wheel on some of these seaters has to be tilted 


to get the necessary taper on the keyway. 
This -means that the cutter bites on the to 
edge of hole first, and then tends to spring off 
in the centre. 
stroke the spring is reduced by the shortening 
of the overhang, and it cuts in again, leaving 
the slot high in the middle. 


kept sharp, and the machine is used carefully, 
it will do good work. David J. Smith. 


(439..—CUPOLA AND BLAST.—What do, 


you want, a cupola to melt 30 cwt. iron at 
each blow, or one to produce a 30 cwt. casting 
from time to time when needed? If the former, 
a 16-in. cupola blown by a No. 2 Sturtevant 
“ High Pressure” fan will bring down what 
metal you want. in two hours, if you know how 
to'use it, a plain cylindrical cupola either with 
or without drop-bottom being all that is neces- 
sary. For such work as you seem to have in 
view a fan is better than a blower, for reasons 
which have been frequently given and which 
I do not feel inclined to be continually repeat- 
ing. A No. 2 fan of the make mentioned is 
run at from 3,500 to 3,900 revolutions per 
minute. For small casts of from 1 cwt. to 5 owt. 
a Green’s (or other make) ‘Emergency ’”’ 
cupola will be found economical in working on 
account of the saving of fuel, but if cost is not 
a primary consideration. small work poured 
from crucibles are usually the best. 
Walter J. May. 


(441.J—-DECOMPOSITION OF WATER.— 


You have much more battery power than is 
wanted. Try two cells, and at the end of the 
positive wire put a strip of platinum or silver. 
The reason why you get no oxygen is that all 
the oxygen is used by the end of the copper 


oe 


> 
. erty 


direction of Suns Ra 


As it nears the bottom of its 


This is greatly 
` aggravated by a blunt. cutter, but if ‘this js 


wire to form oxide of copper, whioh is solid. 
The water you wish to decompose should be 
very slightly acidified by sulphuric acid if you 
find any difficulty in getting the current to pass 
without it. If you have no sulphuric acid, use 
F. G. Ansell. 


a little washing soda instead. 


_ [42.]—GEAR WANTED.—And the answer 
is a citrus fruit. It can bo done, of course, 
although I do not grasp what you want to do, 
but little is impossible in the way of mechanical 
movements. Where does the sheet of plate- 
glass come in, and would it not be simpler to 
poke the rod through it and get it out of the 
way? Give a few more details and it may be 
possible to help you. David J. Smith. 


[442.J—-GEAR WANTED.—Your query is 
too indefinite for a useful answer. For. in- 


stance, is the rod to be moved ‘parallel 
to itself,’ and must it move along an 
(imaginary) plane, vertical or otherwise? 


Would it do to fix the two ends nesr the 
edges of two wheels like a crank-pin? 
could be made to perform a semi-, or quarter-, 
rotation by clockwork.at the required intervals, 
but as you do not indicate the position of the 
glass nor other necessary partioulars, I don’t 
see how we can help you. Glatton. 


[443.] STEEL SPIRAL SPRINGS.—Instruc- | 
tions for making spiral and other springs have 
been given many times in the “E.M.,” and 


you had better look up back numbers for this. 
Your query is not clear. What is 14 lb. high, 
and what is the diameter of the rod and barrel? 
Also, what is to be the length of the travel? 
As your query stands, the answer to the pre- 
vious query would apply. David J. Smith. 


[444.J|—FORCE PUMPS.—I suppose what you 
mean is that the ‘barrels are worn over the 
working range, and therefore the leathers that 
can be got through the mouth or unworn part 
of the barrels are too small when in place. 
This is possible, but leathers are usually very 
adaptable, and the barrels must be very badly 
worn indeed if the lips of the leathers will not 
come out to fit them. The remedy is to -have 
the barrels bored out true, but this, though 
the best way, is an expensive operation, and. 
would put the pumps out of service for a good 
time. Quil canvas cups will probably give 
better results under these conditions than 
leather, You will get these at any engineer’s 
stores. They are usually used on spirit pumps 
or for hot water, and are more adaptable than 
leather. Fit them dry, and they will soon 
swell up to a fit unless the wear is very great 
indeed. The reboring operation would pay 
you, and you could hire tools to bore these in 
place if you wish. David J. Smith, 


3 


‘chemistry. 


They 


[444.]—FORCE-PUMFS,.—The working parts 
of the barrels arè evidently worn, and therefore 
larger than their tops: probably they are more 
or less barrel-shaped inside; They should be 
sent to the makers or to the nearest engineer’s 
workshop to be re-bored. Failing this, a make- 


shift job could be done by fitting a plug.. 


loosely in the pump with a cutter-bar passing 
through a hole across it and fixed by a set-screw, 
If adjusted to a light cut this could be turned 


by a capstan-bar and two men. Two cutters. 


instead of one, each cutting at opposite sides — 


of the plug, would be best, I should not advise 


you to attempt this if not accustomed to boring- - 


heads.. As the cover will no longer fit the larger 
bore, two tapered set-pins should be fitted im 
holes reamered out to the same taper, before 
boring, in order to ensure its being in the cor- 
rect central position. . Glatton. 


[445.}BIT.—Engineers are 
butchers. For jobs like this I use a metal 
twist golly ene find it gives rog results, Run 
it about revs. minute. 
sas P David J. Smith. 


(4472 -CHEMICAL ELEMENTS.—Neody- `- 
atomic weight 1443 (0=16). 


mium, Nd, 
(Group. II., p. 55, Ramsay’s “ Elements and 
Electrons.”) Principal bright line in spectrum 
of the corona has wave-length 5303-289 (Row- 
land) supposed to be due to “‘Coronium,” but. 
not included in list of International- Atomic 
Weights 1916. =` T, Tamblyn-Watts. 
447.}—-CHEMICAL . ELEMENTS.—Neody- 
ee Nd, at. wt. 144.3: A member of the 
rare earth series of elements. Probably belongs 


to the Vanadium family (which -have. many 
properties relating them to the Nitro group). 
t lies between Niobium and Tant (mem- 


bers of the V family). Coronium and Nebulium 
are light stellar elements which appear to be 
present in some of the more attenuated nebule 
and in the hotter stars. They have_probably 
long since vanished from the earth. Their 
existence is inferred from their characteristic 
spectra. The s 

131 have_been “assigned to the latter element. 
Sonium, Protactium, and Victorium: Probably 
stellar elements, the existence of ch is in- 
ferred from the spectrum of gaseous nebulæ. 


Comparatively little known of any_of the above 


elements. 
obtained by 


Some further information might be 
consulting works on. stellar 
© Charles Pinder. 


[447. HCHEMICAL ELEMENTS.—The only 
one of these I have particulars of is neodymium, 
whose symbol and atomic weight are given by 
Roscoe as Ne 142.5. F. G. Ansell. 

[448..—METAL MELTING.—Before any Te- 
liable reply can be given it- is necessary to know 
what form of melting is required if there 19 
any preference. You can melt 1 cwt. of iron 
in a crucible furnace without a fan or any 
form of forced draught, or you can melt in a 
Green’s or Jackman’s ‘‘ Emergency’ cupola 
with a forced draught; but if you try to 
operate the fan by your own hand-power you 
‘will be sorry that you took the job on. Fee 
amateur work crucible furnaces with natura 


~ 


induced draught would be ‘best as a general 


thing, because they are easier to manage 
a cupola; but, of course, such furnaces must 
decently built to produce the best results. If 
ou say what you really want to do you can 
helped over any difficulty, but no person 
can deal with vague questions such as yours m 
a satisfactory manner. Walter J; May. 


[449.1 —DIVING IMP.—You would need 
to be a skilled glass-blower tobe able to, make 
one of these little hollow glass figures. The 
weight of the imp is such that it is a little 
lighter than water and floats at the top on 
inch or so from the india-rubber cover of the 
jar. A piece of thin rubber sheet- tied with 


wire around the edge of jar will be found to . 


be sufficiently airtight. -On pressing this cover, 
the compression’ of the air transmitted through 
the water to that contained in the figure 
reduces its volume, and the displacement of 
game by water makes the object sink. l 
a T. Tamblyn-Watts. 


T449. —DIVING IMP.—A simple form of 
‘‘imp ” to make is in light glass tubing, blown 
to a bulb similar in shape to a thermometer 
bulb. Adjust weight by putting liquid in the 
bulb until it just floats in the vessel to be used, 
then seal off. R- sealing of- containing vessel: 
of course a perfect seal is best, but a go 
cork is quite efficient. An ordinary medicine 
bottle and cork makes an effective instrument, 
the imp responding to quite moderate -pres 
sures. Most instrument firms will supply the 
instrument complete, or the “divers” oniy. 
Under the name of the Cartesian Diver 
figures; in ‘two. lists I (have—Baird’ and Tatlock, 


a 


usually wood. 


bol Nu and atomic weight — 
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London and Glasgow; Philip Harris, Bir- 
mingham. F. Sargent. 


(449.14DIVING IMP.—Nearly fill the jar 
with water, place the imp therein, and place a 
piece of thin sheet rubber over the mouth of 
the jar. Stretch the rubber tightly, and tie it 
in place with string. On prerane or tapping 
the rubber, the imp will sink. There should be 
about 1 in. space between the top of he as 


and that of the jar. 


(449.)—DIVING IMP.—This is a blown-glass 
Bure with a hole, usually in the tip of its tail, 
which is curled half round the body, through 
which water can enter or escape from its interior. 
By waving it and dipping the tail in water while 
cooling it can be filled to the necessary amount 
to make it just float. If too much water enters, 
a little warmth over a candle will expel the sur- 
plus. When in the jar (which should be covered 
by sheet rubber or a piece of bladder tied tightly 
on like the paper on a jam-pot) it floatsat top. 
Pressure on the flexible cover compresses the 
contents of the jar and forces sufficient water 
into the figure to make it sink. On reaching the 
bottom, further pressure so loads it with water 
that it can be made to bow or even to lie down. 
A sudden release causes it to spin by the re- 
action of the water escaping from the tail. .A 
gradual release followed by compression enables 
the owner to make it turn towards any desired 
point, and bow, eto., etc. It is best to have the 
Jar filled quite up to the cover with not so much 
as a bubble of air below the latter, as the figure 
ig then much more sensitive to pressure on the 
cover. I have seen a street showman holding a 
medicine-bottle containing one of these imps, 
and an imperceptible compression of the flat 
sides of the bottle was enough to control its 
movements. They used to be procurable at 
Hamley’s in Regent Street, either alone or com- 
plete, and no doubt any other big shop éelling 
toys or conjuring apparatus would supply them. 

atton. 


(451..—SHRINKAGE IN BRONZE CAST- 
INGS.—You appear to have poured from a 
wrong point, and that without amply venting 
the top of your mould. Pour either at the top 
or bottom ‘of the mould, and in the latter case 
have plenty of venting to let off gases quickly ; 
but preferably pour at the top if you cast ver- 
tically, and have a riser to take off dirt. As 
the length is fairly large, however, personally 
the writer would prefer to have the moulds 
inclined instead of vertical. pouring from the 
top end of the casting. This would be purely 
for mechanical reasons, which should be ap- 
parent. As to the heat of pouring, all depends 
on the metal. some forms of bronze must be 
hotter than others; but it may ‘be taken as a 
general thing that copper alloys should be 
poured as soon as they reach the most fluid 
stage which is reached very shortly after the 
metal melts, and probably would be from 50° 
to 100° F. above the actual melting point. 

. Walter J. May. 


[453.}--OIL LAMP.—If the oil stove stands 
under the central draught oil lamp that would 
be the cause of the trouble, as these lamp flames 
are very sensitive to draught. There are cer- 
tainly fumes from the stove, although they may 
seem invisible, and the fumes must contain car- 
bonic acid, etc., as usual, but I can hardly 
alg per that the air of the room becomes so 
loaded with carbonio acid as to dim the lamp. 
If it did the people would be pbdisoned and 
drowsy, and would have headaches and other 
symptoms to complain of; in fact, such an atmo- 
sphere would be very unhealthy and dangerous. 
I do not consider it at all wise to sit in a 
closed room with an. oil stove, because health 
would suffer before the flane indicated the un- 
wholesome air. F. G. Ansell. 


[453.]—OIL LAMP.—Very unhealthy, as the 
action of the lamp shows that the oil stove 
consumes a great too much oxygen in the 
room. Should not be used without window or 
door open. I myself uses a ‘‘ Perfection ” 
heater, which is quite satisfactory if the burner, 
wick. etc., is kept clean. D. W. Horner. 


{453.J.—OIL LAMPS. Apparently you prac- 
tically seal up your room, and as a result your 
lamp and oil-stove very largely exhaust tha 
oxygen from the air, and also as they give off 
gases which will not support combustion, tho 
air becomes so vitiated that the lamp feels the 
effect as would also yourself if this state of 
things was not altered by opening the door or 
window. The matter is probably not seriously 
detrimental to health, the only likely thing 
being that you may fall a and that the 
undertaker will finish the job. Instead of using 
the oil-stove, use a fuel fire in the grate, and 
make proper provisions for ventilation. 

Walter J. May. 


(453. —0IL LAMP.—Anty stove except an 
electric is dangerous to burn in a room unless 
it is directly connected to a flue. and if the 


l 4 
facts are as you state, the atmosphere of your 


room while the stove is burning is a very 
unhealthy one, and liable to be positively 
dangerous, as the proportion of CO, must be 
very high to affect the flame of the lamp. I 
frequently see advertisements of gas and other 
stoves which are claimed to require no flues. 
Any stove which requires oxygen for the com- 
bustion of its fuel can only get this from the 
atmosphere of the room, and replace it with 
a if nothing worse. Gas companies now 
are wisely insisting that all gas stoves should 
be connected to flues, as neglect to do this in 
the past got these stoves a very bad name, and 
greatly retarded their adoption. When you 
have a fire in the grate, the draught up the 
chimney ensures a flow of fresh air into the 
room. Do not, if you value your health, con- 
tinue to use the oil stove and lamp in the room 
unless you have a window or door well open 
all the time. The lamp lives on oxygen just 
as you do, and you are affected in the same 
way. : David J. Smith. 


[454.}-DICTIONARY.—Annandale’s Dic- 
tionary, published by Blackie and Son a few 
years ago, is the best I know for scientific 
inquiries and information. It is certainly very 
good. F. G. Ansell. 

[454.—DICTIONARY.—“ A Technological 
and Scientific Dictionary,” edited by G. F. 
Goodchild and ©. F. Tweney. Geo. Newnes, 
Ltd., Southampton Street, Strand, W.C. 

Basingstoke. F. W. Cook. 


[454.}-DICTIONARY.—I find that “ Cham- 
bers’ Twentieth Century Dictionary ” gives a 
good selection of scientific terms or words. To 
take an instance from astronomy, it gives 
“ appulse,” meaning a ‘‘ grazing contact” of 
heavenly bodies. Other’ dictionaries ignore 
such words, I find. D. Horner. 


(455. NOISY FAN.—I have known fans, set 
over large conduits, set up a kind of reverbera- 
tion which was very unpleasant; but worn 
bearings are frequently to blame. Have a look 
at yours, as the smith-shop fan only gets 
oiled about as often as the smiths refuse a 
drink. Silent fans are the exception, and some 
blowers make a noise like nothing on earth. I 
am afraid the pipe idea will not better it 
much. Look to the. bearings, and if all right, 
try slipping a sheet-iron disc in front of the fan- 
outlet with a 4-in. hole in it, and note the 
result, David J. Smith. 


(455..—NOISY FAN.—Noise is often caused 
by the sharp corner, where the delivery pipe 
leaves the fan casing at a tangent, acting like 
the sharp edge which makes an organ-pipe or a 
whistle “speak.” Rounding this off to a very 
large radius (say, about that of the suction-pipel, 
will often prevent the noise occurring as each 
blade passes this point. I have seen a silent fan 
for organ-blowing purposes in which a ring of 
flat metal was attached to the rotating fan, and, 
of course, turned with it, at.its outer edge, its 
diameter being larger than that across the blade- 
ends by an amount equal to a little more than 
half their widths. The air blew steadily against 
this and was deflected towards the sides of the 
casing. It effectually stopped the noise, but 
may also have obstructed the passage of air 
unduly, necessitating a higher speed and more 
power than would be required in its ei 

rlatton. 


(455. NOISY FAN.—You appear to have a 
Günther forge fan blowing into a bricked 
channel or reservoir, and you do not take the 
full supply of air the fan will deliver. Assum- 
ing that everything is sound and tight, the slip 
on the fan will not cause more than a buzzing 
sound of no. great volume. but if broken or 
worn at the edges the fan blades may very 
well let you know it pretty loudly. t can 
scarcely be taken that the top of the fan casing 
ig off, although you say so, because in such a 
case the fan would be more or’less ineffective: 
but should the casing be broken, the noise of 
the escaping air might very well be excessive. 
In any case, it would seem that the fan is an 
old one which wants overhauling, and that the 
whole blowing arrangement is out of order, and 
needs some attention. As the blast from a fan 
is permissive, the variations in the number of 
fires should not affect it much, other than to 
cause more or less slip, and not effect noise. 

Walter J. May. 


bad F RED BOT WATER.—I do not think 
red-hot water is a possibility. for at the “‘ critica 
temperature,” of about 773° Fahrenheit, it 
flashes into gas, being then no longer water. 
“Steam ” can be superheited. of course, to 
high temperatures, at which it is to all intente 
a gas, and I do not know of a limit preventing 
its reaching the temperature of red-hot iron. 
As a matter of fact, I remember being ship- 
mate with a Herreshoff water-tube boiler; the 


al | remedy. 


superheated steam from wahich did keep the 
iron steam-pipe at a dull red heat. While high 
pressure is needed to prevent water evaporating 
before reaching the critical temperature, it is 
curious that the reverse is the case with ice. 
I have a reference to page 204, vol. 32, and 409, 
vol, 49, of “ Ours,” in one of which, I think, an 
experiment was described where ice was raised 
to red heat. I cannot verify this, as I have 
not the volumes. Glatton. 


[456.]—RED-HOT WATER.—Water ‘‘ boils” 
at various temperatures according to the pres- 
sure to which it is subjected. For instance, at 
the usual atmospheric pressure it boils at 212° 
Fahrenheit. If water was imprisoned in a 
chamber strong enough to stand the resulting 
pressure, it could be heated to redness, say 
1,200° F., without “ boiling.” Steam at such 
a temperature thad it heats the pipes to bright 
red in its passage was frequently obtained on 
cars using flash boilers, but here the tempera- 
ture has nothing to do with pressure. You 
can have red-hot steam at 1 1b, per square inch 
quite easily. David J. Smith.. 


(457.1-SILENT ALARM.—Get a small in- 
duction coil with dry battery complete in small 
mahogany box. Fix up a cheap clock with a 
contact on the hour-hand; stand clock on top 
of box and connect up so that at the desired 
time the clock sets the coil working. Run a 
wire from each terminal of coil, and, after 
allowing enough slack, clean the insulation off - 
the ends for two or three inches, and at night 
twist one end lightly round each big toe. You 
will not sleep through it, and the alarm at least 
will make no noise.’ I ‘know an actual case 
where this was used to wake-a heavy sleeper 
noiselessly. You will get al! the necessary 
material from Dales. See advt. in “E.M.” 

David J. Smith. 


[458.] — DRUMS OF THRESHING 
MACHINES.—If you have access to a library 
containing “ The Proceedings of the Institution 
of Naval Architecte,” you might find some use- 
ful hints in a paper by Mr, J. King-Salter on 
‘‘Balancing of Motors and Determining the 
Position and Amount of the Balancing 
Weights,” which appears on page 156 of volume 
62 (for the year 1920). If you hold a piece of 
chalk to just touch the surface of a cylinder 
wobbling in its bearings while running at high 
speed, the marks show where there is a 
deficiency of weight, contrary to what might 
have expected. aF Glatton. 


ee — DRUMS OF THRESHING 
ACHINES.—Centres ought to be good 
enough for this. Do not jamb them up so 
tight, and the drum will be free enough. If 
not, rig them up on knife edges. This can be 
done by holding two seg He of steel in two 
machine vices, packed up dead level on blocks 
of wood, separated so that one strip comes under 
each bearing. Steel, say, 2 in. by á in.. 
bevelled off on top edge to half-thickness, and 
then casehardened. . David J. Smith. 


[459.J—TAPERED ROUND KEYWAYS.— 
Make up a jig the same size as nave out of mild 
steel. Then turn a ring to fit on outside where 
the wheel goes, and of the same thickness as 
wheel. Now mark out the pin-holes carefully 
and drill The ring is now done with, and can 
be thrown away. Caseharden the jig carefully, 
and it is then ready for mse.. To use, put the 
wheel to be drilled on the jig, and drive pieces. 
of ‘hhalf-round brass in the holes. Then drill out. 
If the holes are to be taper you must have a 
second series of, holes in the jig to which the 
holes in wheels will be turned after drilling. 
This second series will have been drilled with 
the ring on the jig and reamered out to size 
before hardening. The holes in wheels can then 
be reamered out to the desired size. 

David J. Smith. 

[462.] — BACK-LASH IN SLIDE-REST 
SCREWS AND NUTS.--A temporary method 
is to cast in white metal with the screw in situ, 
similar to the m of treating a worn metal 
bearing, but it is much better to make a good 
job of a lathe and replace the worn parts. 


F. Sargent. 
(462.] — BACK-LASH IN  SLIDE-REST 
SCRHDWS AND NUTS.—If the play is 


due to wear in the screw and nut, and not due 
to slackness between the collar of screw and 
the slide, then a new screw and nut is the only- 
A new nut only will often stop a 
lot of play, and you can get a new nut cast 
on the screw very cheaply. Get it cast on the- 
most worn part of the screw, and then hammer 
it free on the other parts. Or, if you can. the- 
best job would be to put the screw in the lathe 
and true it up first, and then have a nut cast 
on it.. Anv brass foundry will cast the nut on 
forjabout 23s. David J. Smith. 
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[463.J—-LATHE.—If the writer of this query 
refers to a emall lathe with length of bed only 
2 ft., it will depend on his skill with the fle, 
surface plate, callipers, and possibly bevel 
gauge as to whether he can make a good job 
of it, as it is highly probable that all machined 
eurfaces of the bed should be lightly worked 
over. Bui he signs himself ‘‘ Beginner,” so it 
may be best. to get the bed skimmed over at 
an engineer’s. F. Sargent. | 


[463.}—-LATHE.—Unless you are a first-class 
fitter, and have tlie use of good straightedges 
and a surface plate, leave it alone. Send it to 
one of the advertisers in the “E.M.” and get 
them, to plane it up for you. It will be the 
best and cheapest way. David J. Smith. 


4644.|}-SCREW THREAD ON THIN 
BRASS GOODS.—This is done in a thread- 
rolling machine, but if you want to do one size 
only, you could rig up a device to do it, but 
it will only pay you if there is a large number 
to done, David J. Smith. 


f464.}-SCREW THREAD ON THIN 
BRASS WORK.—In addition to the stamping 
process, threads may be rolled on-thin (or even 
thick) metals. Instead of using an ordinary 
screw-cutting tool, use a vee-shaped wheel of 
desired section, similar in form to the familiar 
knurling tools, but, of course, driven along the 
work by means of the change-wheel gearing as 
in ordinary screw-cutting. F. Sargent. 


[466.J—PORTABLE ENGINE.—About 3 in. 
bore by 44 in. stroke, David J. Smith. 


[467.)—_GILDING EARTHENWARE.—There 
are many ‘‘recipes’’; presumably what is re- 
quired is ‘‘ liquid gold,” which is sold ready for 
use by dealers in potter’s materials. It is best 
purchased in this way, as it is very troublesome 
to prepare. The following is a Jargely-used 
method of preparing it: 1 oz. of metallic gold 
is dissolved in 1 pint of aqua regia by warming 
the two in a glass beaker; 11 grains of pure 
tin is then added, and, when this is dissolved, 
20 grains of butter. of antimony is added, and 
the mixture warmed until it has a sp. gr. of 
1.800. It is then diluted with water until its 
6p. gr. is 1.090, and 2 ozs. of a 50 per cent. 
eojution of sulphur in turpentine is added. The 
mixture is heated, with continuous stirring, to 
180° F., when it becomes very thick. It is 
allowed to cool, and is then mixed with six 
times its measure of hot water to dissolve any 
soluble matter. The mass is placed on a cloth 
to drain and is dried by a succession of cloths. 
After this it is mixed with twice its weight 
of turpentine and kept warm and stationary 
for twenty-four hours. It is poured into 2 ozs. 
of powdered bismuth spread over a flat dish, 
kept at 212° F. for twelve hours, and the 
liquid is then poured off for use as Brilliant 
Liquid Gold. When it is remembered that gold 
is £4 per oz. and that no one without great 
matupulative skill could make the solution pro- 
rerly at the first attempt, it will be eeen that 
its production may be an expensive hobby! 
A. B. Searle. 
440. Glossop Road, Sheffield. 


[47.-- REFLECTORS AND TARNISH. 
—Apparently you have no covers to your 
murrore, in which case the silver will soon 
deteriorate. The two enemies of the film are 
‘Moisture and air, so that in the first place the 
covers must be waterproof if exposed to the 
weather, and in the second place they must 
include as little air as possible in contact with 
the film. This can be attained by making the 
covers close-fitting to the face of the mirrors, 
or by filling up the space with cotton-wool. 
Flats may be made either from speculum metal 
or rustless steel; you will find some information 
on this latter point in this column a few months 
ago. Owing to the angle of incidence the 
reflective power will not be very seriously less 
than that of silver. Do not overlook the fact 
that repeated ravolishing will ruin the accuracy 
of the surface. J. H. Hindle. 


[(477.J—REFLECTORS AND TARNISH.— 
This is due to the presence of sulphur or sul- 
phuretted hydrogen in the air. Therefore, it 
is more troublesome in towns than in the 
country. It can be prevented by closely cover- 
ing the mirrors when they are not in actual 
use. It can! be removed by gentle rubbing with 
a soft pad of chamois or wash-leather and a 
little of the finest rouge. But with care a film 
will last for years. Its thinness is one of its 
Greatest merits. When you have rubbed a 
hole in it. you know it. and clean it off with 
mitrio acid and deposit a fresh one, which has 
all the defining power of the Original one. 
metal mirror should never be rubbed with 
aad eae et pon a roren of its surface, 

ually destroys its figure an fining 
power. It should be washed, but r ie 


with strong liquid ammonia. This will dis- 
solve the tarnish without injuring the figure. 
Ipswich. A. Woolsey Blacklock, M.D. 


[478.J—THE PLANETOIÐS.—It is highly 
possible that these are the fragments of a world 
that was, and it is also probable that a similar 
‘“ explosion ” may one day be the end of ours. 

= D. W. Horner. 


[478.—THE PLANETOIDS.—These present 
us with an enigma. The suggestion that they 
originated in a vast explosion is held by some 
to be negatived by the fact that their orbits 
do not all intersect at any one point in space, 
as it is affirmed that they should do at the 
point of projection (explosion). This does not 
to me appear sound in view of possible per- 
turbations. A greater difficulty seems to be to 
conceive a cause of such an explosion. One 
finds it difficult to think out a process leading 
to such a result, Synthesis from a nebule also 
seems difficult, as such small bodies, such ‘as 
are of a similar order in size, may be expected 
to have similar albedoes. A few of the larger 
asteroids have yielded méasurable diameters, 
but albedoes based on these are found to be 
greatly different. F. Sargent. 


[479.J—-OCCULTATION OF O LIBRA.— 
The magnitude of o Libre given is not far 
wrong. Revised Harvard Photometry gives 6.1. 
There is a 7.5 star eleven minutes due North 
that figures as D.M. 4182. This is probably the 
star seen by A. Gotham. Sargent. 


[482.}—QUICK-BOILING KETTILE.—These 
are no longer made, as it was found that the 
heat melted the raised part of the bottom, and 
that they were always in the repair shop; hence 
their use was neither satisfactory nor economic. 

D. W. Horner. 


[482..—QUICK-BOILING KETLE.—The 
kettle is still being produced I should think, as 
the “ Kwick ” kettle was made a special subject 
at a general furnisher’s half-yearly sale two 
or three months ago. Like a good many other 
things, however, it would have to be specially 
ordered in most country places, as it is-not an 
article that would generally be stocked by 
many country 1ronmongers. 

Walter J. May. 


oI HORSE TOWER By an instrument 
called an “indicator” the average effective 
pressure during a stroke is measured, and this, 
multiplied by the rate in feet per minute at 
which the piston moves gives the foot-pounds 
of work done by the steam per minute. Every 
55,000 of these represents the equivalent of one 
horse-power. Glatton. 


(487. --MECHANICAL PROBLEM.—I sug- 
gest (1) a toothed wheel of circumference at 
the pitch-line equal to the shortest distance 
traversed by the batten. (2) A rack on the 
batten of length just sufficient to turn the 
wheel one half revolution and to clear the 
teeth thereon if moved further than the mini- 
mum distance. (3) A pawl to fit between and 
lock teeth of wheel when not in mesh with tho 
rack; this pawl to act on the side of the wheel 
opposite to that engaging the rack, and having 
its end prolonged and bent up to engage a 
cam-plate on batten. (4) A cam-plate on batten 
placed so as to keep pawl disengaged from 
wheel-teeth while the rack meshes with them. 
Of course, a spring or weight will be required 
to keep the pawl in contact with this plate or 
with the wheel. Glatton. 


[487.}—MECHANICAL PROBLEM.—This 
question carries its own answer except in one 
particular: namely, that the rack must have half 
as many teeth as the cogwheel, and that the 
minimum traverse must be more than enough to 
employ every tooth of this short rack at each to- 
and-fro movement. The slight irregularity of 
the crankshaft movement as to its time and 
speed does not appear to be sia ha ie: Š 


[488.—MILDEW ON ENGRAVINGS.—I 
have this trouble, and tried rubbing on the 
spots some powdered boracic acid, but it did 
no good. I am told the trouble is incurable, 
but I cannot believe this. Has anybody tried 
benzoic or salicylic acid? I am thinking of 
rubbing these powders on some of the encrav- 
ings to try them. I havo observed that a lot of 
mildew grows on the inside of tie glass and 
adheres very tenaciously. I once put a con- 
siderable sorinkling of eucalyptus oil on the 


backing behind the engraving, and took a lot} D 


of trouble to stick an outer covering of brown 


Aj paper on the back of the frame to keep dust, 


etc.. out, but it did very little good, if any. 
Probably camphor would be a good thing to 
put in the frame after cleaning it and the glass 
thoroughly. F. G. Anselh 


QUERIES. 


(1..—TOWER CLOCK.—Will someone ex- 
plain with a sketch how the hour-hand arbor 
and the minute-hand arbor in a tower clock 
are carried at the dial? There must be a bear- 
ing near or in the dial, and is any provision 
made for siling these? The questions refer to 
small dials up to, say, 6 ft. in dia.—Turret. 


[2.1—REGILDING CLOCK DIALS AND 
HANDS.—Will someone explain how tower 
clock dials and hands are regilded? The clock 
in question has a skeleton dial on which the 
figures and minutes are gilt, as also are the 
hands, which, I presume, are made of copper. 
How is it done? what materials are used? How 
long should the gilding last? Is it necessary to - 
remove the old gilding, and is an_ amateur 
likely to make a success of the job?—Turret. 


[3.J—MOON.—Supposing a line joining the 
Moon and the Earth, what would be the nature 
of its path, and what places would be passed 
over in the coufse of a lunation? How can I 
ascertain this? Are the moon’s R.A. and de- 
clination to be converted into terrestrial longi- 
tude and latitude, and if so, are there tables for 
the purpose, or is it a matter of celestial longi- 
tude and latitude being turned into terrestrial 
equivalents?—Amateur Astronomer. 


[4.1—GRINDING 18-IN. MIRROR—Having 
successfully completed a 12-in. and two .6-in. 
mirrors, querist is desirous of grinding an 18-in. 
mirror. Can this size be successfully worked | 
without machine aid? Writer has a pair of 
discs 3-in. thick already in his position. Any 
hints on working large mirrors would be appre- 
ciated: —Warwickshire. 

[5. }-EYE-PIECES.—Would any of the six 
eye-pieces mentioned in my query 343 be mere 
suitable for a 5-in. triple O.G. apochrematic 
telescope than the Huyghenian type, which I 
am using?—H. D. Fleming. 

[6.]—CHEMICAL.—I wish to protect metals - 
from the fumes of ammonia. Is there any paint, 
varnish, or enamel that will do this, or can any 
reader suggest suitable ingredients to mix to- 
gether for this purpose? The metals used are 
steel and zinc chiefly —Hy. Metcalfe. 

[7.J—PROTECTING WATER-PIPES FROM 
FROST.—Can any correspondent tell me how 
to protect from frost water-pipes exposed to the 
weather? Watson. 

({8.J—TURNING . WITH TEMPLATES.— 
How can I fit my lathe for turning with tem- 
plates? It is a 6-in. centre, with compound slide 
rest and overhead motion. Could I turn up 4 
piece of wood—say, a table leg—and then use 
that as a template to turn any number of pre- 
cisely similar pieces?—Manasses. 

{9.1—ELECTRICITY OF FLUIDS AND 
SOLIDS.—If pressure be put upon gases. and 
the density thereby augmented, the elasticity 1n- 
creases with same proportions, so that the velo- 
city of wave motion (sound) in a gas is indepen- 
dent of the pressure. Is anything known as to 
the manner in which the elasticity of fluids and 
solids varies when their density is increased by 
great pressure?—C. Pearson. 

[10.1I—FRICTION WHEELS FOR LATHE 
CRANK.—My lathe crank has a turned end 
1g in. in diameter. I went it to run on gun- 
meta] friction wheels. What diameter and thick- 
ness should dhe wheels be, and how placed?— 
J. Finch. 

(11.J—POLARISING CRYSTALS ON THE 
SCREEN.—What salts are best adapted for 
crystallising and then polarising to exhibit to an 
audience? Tartaric acid and urea answer well, 
but I want others, and most salts that polarise 
beautifully in the microscope form their crystals 
too small for a 10-ft. screen. Salicine and san- 
tonin are too slow, and ammonium chloride does 
not polarise. Large crystals would be best as 


my Nicholl’s prisms are 33 in. dia.—F. C. B 


[12.|—HYDRAULIC TEST PUMP.—What is 
the best and simplest kind of hydraulic pump 
for testing small boilers, tubes, etc., to about 
200 Ib. per square inch? An information as to 
best kind of materials, valves, and genera] di- 
mensions would be valued. Also best method of 
fixing it, in small tank or on legs.—B. M 


(13.J—SILVER-WIRE PLAITING.—I wish 
to do some silver-wire plaiting like that on um- 
brella handles, stocks, and whips. Will some 
one give me working instructions how to pro- 
ceed, and especially how the ends of the wires 
are disposed of ’—A. Adams. 


[14.J—-DUPLEX PENNA.—What was the 
uplex Penna, for which Sir Christopher Wren. 
whose bi-centenary. I believe, is to be celebrated 
next vear, obtained a patent for seventeen years, 
but the invention of which wae claimed by Sir 
William Petty. who professed his ignorance of a 
similar instrument, having, been invented by any 
one) else?—KXenon. , l 
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‘ANSWERS TO CORRESPONDENTS. 


The following are the initials, etc., of letters to 
hand up to 1 p.m. on Tuesday, July 18, and un- 
acknowledged elsewhere :— 

K. ©. A. J.—Sir W. Howell Walters—E. J. Mat- 
thews—W. L. C.—W. T. Jacobs—H. L. Btowning— 
W. , J. L—W. Stephens—T. M. H.—H. H. 
Waters—J. Wood—R. B. Pol—A. A. C. Eliot- 
Merlin. 

J. H. GREEN.—Y es. 

SECUNDUS.—Thanks, no. 

CURRENT.—Sealing wax varnish will protect the zinc. 

OF sist Sawiee impossible on such vague symp- 
oms. 

TEACHER.—The next square years 
- 2025. 


will be 1936 and 


A. ROBSON.—Reduce the side flues to 1 ft. 9 in. and 
increase your steam space to 2 ft. 9 in. 

Draco.—The distinction is an important one. Incagn- 
descent properly means being made white by heat. 


MAZED.—Bore the pulley out about 2 in. larger than 
the shaft, and sweat a brass bush on it or one of 
19 parts tin, 1 part copper, and 1 part antimony. 


F. G. A—Must really refer you to the many dis- 
cussions in former volumes about water-divining. 
Like your honest dowser, we have found those who 
shared his success did not know. 

F. C.—A small clean sponge soaked in benzine will 
Temove grease from the coat collar or felt hat. 
Any of the cash chemists will sell it, or combina- 
tions of that and other agents, for a trifle. 

VeEGa.—Speaking rigidly, the diameter of the image 
would = sin. angle x radius (i.e., focal length of 


objective or speculum), but for such small angle 


the sin. and arc may be taken as identical. 


OPTIMIST.—You remind us of the Hyde Park orator 
who assured his hearers that the time was near 
when every man would be able to do as he pleased, 
and if he didn’t he would be made to! 


TRIcYCcList.—The idea has been suggested; see, for 
instance, p. 17 of our issue of September 7, 1883; 
but, as there admitted, it has many drawbacks, 
such as extra cost, additional resistance to the 
wind, and additional weight. 

Westwoop.—Your query is too vague to answer 
definitely. Do you mean your leverage is not long 
enough, so that you cannot supply sufficient power? 
Half-inch rise of valve should be sufficient, if 
packed properly and the joints are well made. 


Morris CoOKE.—No. For clocks knife-edge suspen- 
sion fails altogether, even if the knife edges and 
the plates are made of the hardest stone. They 
wear out of shape, and it is next to impossible to 
keep the axis of motion exactly in the same place. 


R.—The 32 ft. of steam-pipe will not cause much 
loss of pressure if it is covered with Leroy’s com- 
position, and thus protected from condensation ; 

_ provided, of course, it is not of yery small 


diameter, when friction would reduce the pressure. 


A. JamMes.—An outrigger is not a safe boat for a 
novice who proposes to do the trip by himself and 
te sleep on the boat and is anxious to 
ene “who has done a hundred miles a day up 
stream.” 2. Lechlade, we think. 3. At any fishing 
tackle shop. 

Rec. Pricg.—The Bansoolah is a sharp-edged wedge- 
shaped chisel with a hammer head which the 
Indian carpenter uses with skill and advantage 
in all the preparatory stages of woodworking. It 
was illustrated and described in these pages long 
ago by our deceased contributor “ Eos” on p. 9 
of our issue of September 2, 1871. 


Quio.—A good bite for the joints of iron vessels is 
60 parts of finely sifted iron filings and 2 parts 
finely powdered salammoniac, well mixed with 
l1 part of flowers of sulphur and made into a 
paste with water and used at once. In a few 
seconds it becomes hot, swells, disengages ammonia 
and hydric sulphur, and soon sets as hard as the 
iron itself. 

W. NICHOLSON.—The appearance is simply a is- 
torted image formed by the irregular prism of 
fluid (tears) resting upon the edge of the lower 
eyelid. On coming out of the water, after a dive, 

- a similarly bleared image of a luminous object is 
seen even without partially closing the eyes. In 
very cold and frosty weather a like effect is pro- 
duced and, say the moon, often appears double. 


T, M. H.—Given hundreds of times. The “ storm- 
glass ” is a philosophical toy, but of little use as 
a barometer. Take 2 dr. of camphor. 1} dr. of 
nitre, and 2} fl. oz. of proof spirit. Dissolve, and 
place it in a glass tube 12-in. long and 3-in. diam., 
about threé-fourths full. Cover with a brass cap 
with an almost capillary hole through it, or else 
tie the orifice over with bladder. _ 

LITTLE BeN.—You seem fogged by mixing troy and 
avoirdupois weights together. Pennyweights are 
used ‘in troy weight only, which has 12 ounces to 
the pound of 5,760 grains. Yet although the troy 
pound is so much smaller than the avoirdupois 
pound of 7,000 gr., yet the troy ounce has 480 gr. 
against the 4374 of the avoirdupois one, so that 
ir you:buy plate by avoirdupois at per ounce you 
will pay about 11 per cent. too much. 

Orr New VOoLUME.—This issue commences our new 
volume. The Index to Volume CXV. will be pub- 
lished in our issue of August 4. May we, as usual, 
remind all helpets that, although this is not the 
time of year when we appeal to all to do their 
hest to add to -our ranks, it is nevertheless 
possible for holiday-makers, especially in out-of-the- 
way places., to introduce “Oura” to many who 
will appreciate it, and that to second their kindly 
endeavours we shall be glad to send a copy to 
any address given. The Index Number, which 
will be published on August 4, is a. good copy to 
ask us to send. as it gives a good 
the wide scope ‘* Ours” covers. 

` 
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ADVERTISEMENT RATES. 


For Sale. Wanted. 
Situations. 


For Exchange. 
Addresses. 


The Charge i for Advertisements inserted under any of 
the above headings is 1s. for the first 16 words, and 6d, for 
each succeeding eight words, which must be prepaid. 


For Exchange. 


Broadhurst, Clarkson and Co., Manufacturing 
Opticians, Exchange or Buy Anything Optical.— 
Note address, 63, Farringdon Road, E.C.1. 

Clarkson’s, 338. High Holborn. Second-hand 


Optical Mart. Make, Buy, Sell, Exchange First-class 
Optical Instruments. 


Witts, Opticians, 3, Buckingham Palace Road, 
S.W.1, Buy, Sell, and Exchange. Optical Instru- 
ments. Repairs quickly executed. 


For Sale. 7 

Reflecting Telescopes, Mirrors, Gilvered by new 

method. More light and durability —G. OALVER, 
Manse, Walpole, Halesworth. 


Mioroscopical Slides—Entomological, Diatoma- 


ctw, and General Interest, 8s. 6d. dozen, postage 6d. |. 


—BAERR, 244, High Holborn, London. 
64-page Book About Herbs and how to_use 


them, 2d. Send for one.—TRIMNELL, The Herbalist, 


Richmond Road, Caraiff. 


Milling Attachments, with Vices for Lathes.— 
THe WHEELER MANUPACTURING CO., LTD., Trench Cross- 
ing, Wellington, Salop. i 

Powell and Lealand } Oil, price £5.—CLARKB 
AND PAGE, 23, Thavies Inn, Holborn Circus, E.C. 


Home Radio: How to Make and Use it. 25,000 
copies sold. 4s., post free, on approval.—Below. 


Books Bought. Best prices givep.—Foriss, The 
Booksellers, 121, Charing Cross Road, London. 


Blattis is used in the Royal Palace and all 
domestic dwellings down to the humblest cottage, 
and has never failed to accomplish its purpose. We 
guarantee it to exterminate cockroaches. The 
Editor recommends it. 


Tins, 1s, 6d., 2s, 8d., or 5s, post free, from 
Sole Makers, Howartus, 471, Cnooksmoor, Sheffield. 


Ionised Tablets supply the blood with those 
elements the body needs, increasing vitality, func- 
tional activity, powers of concentration, mental 
clarity, physical fitness, and immunity from disease. 


Adenoids and Polypus cured by natural means; 
operations unnecessary. Tonsils saved intact, thus 
avoiding a lifelong handicap. 


Ionised Tablets, 8s. 6d., 6s. 6d., 12s. 6d. Send 
full details of ailment.—TuHe Laboratory, 62, New 
port Street, Bolton. 

Yost Typewriter, good make, but wants repair. 
Price £3.—Can be seen at ENGLISH MECHANIC Office 
Effingham House, Arundel Street, Strand, W.C. 


during office hours. 
Mineral Specimens, British and Foreign, all 
kinds and prices. Send stamp for free catalogue. — 


Address below 


Geological Specimens, Rocks and Fossils, all 
prices.—RICHARDS’ SHOW Rooms, 48, Sydney Street, 
Fulham Road, London. 


Radio Magazines.—<All the latest. ‘Radio 


“ Radio 


ls. 9d.; 
American,” 2a. 6d., post free.—INTERNATIONAL NEWS8 
Co., Ltd., 5, Breams Buildings, London, E.C.4. 


Spare Time Employment with Firelighter 
Machines, 70s.; also Bundlers, 95s. Waste materials 
utilised.—HILL and HERBERT, Ltd., Great Central 
Street, Leicester. 

Pree.-Pooket Rubber Stamp of your name and 
address; also particulars of moneymaking employ- 
ment. Whole or spare time.—RICHFORD, 8 and 9, 
Snow Hill, London. . 

Roneo Duplicator No. 10, f/cap size, self- 
inking and self-feeding devices. Good as new. £12, 
or near offer.—Below. 

Remington Typewriter No. 7 (invisible), 
rebuilt, strong, splendid condition, last for years, 
£6 10s., with base board and cover.—Below. 


Smith Premier No. 4 invisible), two-colour, 
recently overhauled, nice clear type, £5, with cover 
and board.—Below. 

Smith Premier No. 4 (invisible), single colour 
working condition, £4, complete with board and 
cover.—Below. l ` 

To be Seen at Miss D. BARNES’, 37, Essex Street, 
Strand, W.C.2. ` 

The Following Lenses, the property of the late 
Dr. E. J. Spitta, are for disposal:—Goerz 6-in. 
Celor, 7/4.8-f/64, series 1B, No. 1, £6; Goerz 7-in. 
Celor, f;/4.8-f/64, series 1B, No. 2, £7; Ross 5-in. 
Dagor, {/8-//64, double anastigmat, £4 10s.; Ross 
12-in. Dagor, f/7.7-f/64, double anastigmat, £13; 
Meyer 7-in. No. 2, 1/6.8-f/50, double anastigmat, 
£24; Ross 5 x 4 Symmetrical, f/8-f/64, £1; Beck 
Steinheil 1-in., series 1, No. 0, orthostigmat, £4; 
Dallmeyer No. 2B, in aluminiun mount, £7 5s.; 
Dallmeyer No. 4, series 1, with telephoto attach- 
ment, £16.—Further particulars apply to W. R. 
oe MECHANIC Office, 1, Arundel Street, Strand, 

9 


Wireless.—_Send two stamps for lists of complete 
ees, parts, and sundries. Deliveries from stock.— 
ELECTRICAL SUPPLY Stores, 5, Albert Terrace, King 
Cross, Halifax. 
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For. Sale.—Microscope, by Watson and Sons, 
coarse and fine adjustment, mechanical stage, rack 
substage with condenser, 2 eyepieces (in mahogany 
case), 11 objectives, bull’s-eye condenser, and a large 
number of accessories, lamp, complete mounting 
outfit.—Further particulars on applying to S. W., 
22, Somerset Road, Boscombe. Best offer over £35 
will secure. 

D. J. Smith and Co., Ltd., Compton Works, ` 
Wickford, Essex, have the following second-hand 
motor vehicles for disposal, ready for purchaser to 
drive away :— 
an H.P. Humber Landaulette, suit hire work, 

“50. $ 


20 H.P. White Steam Touring Car, low tax, 
paraffin fuel, £40. 

10 cwt. Darracq Open Van, good order, £60. 

1 ton Napier Open Van, solid rear tires, £60. 

20 H.P. White Steam Chassis, guitable for small 
van, £25. ans 

Stearns Knight 4-cylinder Two-seater, with 
double dickey seat, electric lighting, £150. 

19821 Carden Cycle-car Two-seater, 
equipped, perfect order, £65. 

Spare Parts Made for Any Car at reasonable 
prices. : 

Large Stook Spare Parts for White, Stanley, 
and Serpollet Steam Cars. 

815 x 105 Goodrich Covers cheap. 

Several sets Acetylene Generators and Head- 
lamps cheap. : 

Several sets 2 and 3-throw Power Pumps, 
1,200 to 5,000 gals. per hour. 

Vertical Steam Engine, 2-cylinder. 

Several Capstan and Turret Lathes. 

5-ton Winch, with steel cable. . 

Incandescent Mantle Lamps, for table or hang- 
ing. Perfect light, use paraffin. 

The Hamilton Light Car. 
small car at a moderate price. 
tion. Fifty miles to the gallon. Tax £9. Easy to 
drive. Economical to run. Smart appearance. 
Complete and ready for service, £175. 

D. J. Smith and Co., Ltd., Compton 
Wickford, Essex. 

Second-hand.—Col. Gifford’s Telescope. as illus- 
trated in “E.M.” July 7, page 291, detter 292. 
Complete. A bargain. £6 10s. The brasswork of 
all these instruments manufactured in our London 
works during the war.—BROADHURST, CLARKSON AND 
Co., 63, Farringdon Road, E.C.1. 

Second-hand.—3-in. Telescope, on table stand, 
2 eyepieces and case, £5 15s.; 3-in. ditto. Bateman, 
£7 10s.; 3-in. Starboy, ditto, £10.—Write or call, 
BROADHURST, CLARKSON AND CoO., London. . 

Second-hand.—3-in. Equatorial Telescopes at 
bargain prices by Grubb. Ottway, Negretti and 
Cipta; All as new.—BROADHURST, CLARKSON AND 


fully 


An ideal two-seat 
Booklet on applica- 


Works, 


New Prismatic 
prices.—Below. 

Binooular Testimonials! Re our 8x Stereo at 
70s.: ‘‘I have had a pretty long experience in the 
use of optical instruments of various kinds, and I 
have no hesitation in saying that at’ the price the 
Stereo would take a lot of beating, and I consider 
it exceedingly good value. I compliment you in 
selling so cot a glass at such a reasonable price.— 
W. H. G. HARDCASTLE. Esq., Sheffield, July 14, 192." 
Buy a glass now while still on offer.—BROADHURsT, 
CLARKSON AND Co., London, E.C.1. 

Binocular Testimonials! Re our 16 x at £8 5a.: 
“I herewith enclose M.O. for amount. Thanking 
you for your efforts to please me, and for the very 
excellent glasses you have supplied me with—J. C. 
HARGREAVES, Accrington, July 18, 1922.” Buy now. 
The best value in London.—BROADHURST, CLARKSON 
AND CO., 63, Farringdon Road, London, E.C.1. 

Telescope, Microscope, and Binocular Repairs. 
—Lowest prices. Highly skilled workmen.—Broap- 
HURST CLARKSON AND CO., 63, Farringdon Road, Lon- 

on. 

Special Line.—Brass Case Pocket Compasses, 
1s. 6d., 2s. 6d., and 33. 6d., post free. Cannot he 
repeated.—BROADHURST, CLARKSON AND Co. 

Large Right-angle Prism, 2}-in. x 13-in., 10s. 
Post free. Only a few left.—BROADHURST, CLARKSON 
AND Co., London. 

3-Circle Sextant, in case, a bargain, 35s.: Abney 
Level, 15s.—BROADHURST, CLARKSON AND CO., 83, Far- 
ringdon Road, E.C.1. 

Soiertifio Appliances.—11 and 29, Sicilian 
Avenue, London, W.C.1, for Electrical, Magnetic, Op- 
tical, and Static Materials 

Lenses, Prisms, Magnifiers, Condensers, and 
Optical Sundries, Thermometers, and Drawing In. 
struments.—As above. 

Morse Keys and High-Note Buzzers. Our 
famous Signalling Box for Learners.—As above. 


Galvanometers, Rheostats, new and second-hand 
instruments, Wimshurst machines. 


Experimental Materials and odd parts for every 
one. Fifty years’ experience. Write for information, 
Our special new illustrated catalogue, 6d., post free. 
Scientiflo Appilances.—As above. 

“Drinking water is more or less poison,” 
says the Editor of THE ENGLISH MECHANIC. ‘ The 
one safeguard is the persistent use of distilled 
water. This is easily and cheaply etfected by the 
admirably constructed ‘Gem Pure Water Still.’ ” 
Further, he says :— 

“ Distilled water is not merely a preventive 
of disease—it is a positive remedy for many com- 
plaints, including dyspepsia and bladder troubles. 
Let any reader thus affected try a glassful taken 
m an hour before each meal.” Gem Still pamphlet 

ree. 

The Gem Hi Supplies Co., Ltd., 67, Southwark 
Street London, S:E.1. 


Binoculars at second-hand 
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4-in. Bateman Astro. Telescope, star finder, 
rack and pinion focussing, 2 astro. and 1 terres- 
trial eyepieces, telescope with trunnion -fittings, 
top giving universal motions, solid mahogany 


varden stand, complete travelling case, £82 10s. ; 
in excellent order. 


Micro. Objeotives, }-in. Dallmeyer collar, 
31s. 6d.; l-in. Plankton Water- Immersion, 
‘28s. 6d.; l-in. Smith and Beck, 226. 6d.; in. 
Dallmeyer collar, 32s. 6d.; 1/12th-in. Leitz, £6; 
}-in. Beck, £2 15s. 6d.; #-in. Koristka, 22s. 6d.; 
1/5th-in, Smith and Beck collar, 293. 6d.; 1/16th- 
in. Oil-imm. Parkes collar, £5 10s.; 3-in. Koristka 
Apochromatic Oil-imm., N.A., 1.30, £12 5s. 

Koristka Folding Portable Microscope, 
inclinable stand, rack coarse and side micro- 
meter screw fine focussing, substage, Abbe and 
iris, 3 eyepieces, dustproof triple nosepiece 
objectives, 3 and 1, complete in -solid leather 
carrying case; £14 lds. 

j}-pl. Ensign Roll-film Pocket Velos, f/6.3 
anastigmat lens, Ensign Simplex stutter, 1/25th 
up to 1/100th sec. and time, focussing adjust- 
ment. rising front, daylight loading for film com- 
bimation, back for plates; £5 15s. 

Goerz Vest-pocket Tenax, Goerz anastigmat 
lens f/6.8, compound shutter speeded from 1 sec. 
up to 1/256th and time, direct finder, focussing 
adjustment, 12 dark slides, filmpack adapter, two 
cases; £8 5s. 

Leitz Travelling Microscope, inclinable 
stand, rack coarse and side micrometer screw 
fine focussing adjustment, focussing and swing- 
out substage, Abbe and iris, dustpnroof triple 
nosepiece, 3 eyepieces, objectives 3, 3, graduated 
mechanical stage, all complete in travelling 
case, £25 153. 

l-pl. No. 2 Folding Pocket Klimax, Beck 
Mutar 7/6 anastigmat lens, Lukos Series III. 
shutter speeded from 1 sec. up to 1/100th part 
and time, double extension, rack and pinion 
focussing, rising front, 3 dark slides; £6 18s. 6d. 

Postcard Folding Pocket Camera, double 
extension, rack focussing, rack rising front, 
cross front hooded screen, reversing finder, extra 
rapid Aplanat 7/8 lens, Ibso Sector speeded 
shutter, 1 sec. to 1/100th and time, complete, 
6 slides; £4 128. 6d.; a bargain. 


*Phone, 
CITY 6981. 


ale & Exchange — 


i-pl. and 9 x 12 cm. Goerz Tenax, Talhot 

: f:4.5 anastigmat lens. Compur shutter speeded 

from 1 sec. up to 1/200th part and time, rack 

and pinion focussing, rising front, 3 dark slides; 
£8 12s. 6d. 

i-pl. Butoher Roll-film and Plate Carbine, 
Aldis anastigmat lens f:7.7 Lukos III. shutter 
speeded from 1 sec. or time up to 1/100th part, 
daylight loading for film, combination back for 
plates; £5 7s. 6d. 

Pr. 8x Stereo Prismatic Binoculars, 
screw and eyepiece focussing, bending bar, com- 
ee with solid leather case, as brand new; 
£4 15s. 


Every Article Guaranteed 
in Perfect Working .. 


Order. 
APPROVAL AGAINST DEPOSIT 


Beginner’s Microscope, on horseshoe inclin- 
able stand, rack and pinion focussing, 2 eye- 
pieces, 3-in. objective, large size stage, complete, 
In case; £3 128. . 

i1-pl. Miral Model C Reflex, rising front, 
reversing back, adjustable speed shutter 1/10th 
to 1/100th sec and time, deep focussing hood, 
ar lens 7,5.65, 2 double slides, a bargain; 

s. 

Koristka Microscope, on horseshoe foot, in- 
clinable stand, draw-tube, revolving and cen- 
tring stage, dustproof triple nosepiece, substage, 
Abbe condenser, iris, 3 eyepieces, objectives ł 
and }, and case; £13 10s. 

Pocket Aneroid, watch size, compensated 
gilt case, scaled to 8,000 ft., in case, in fine 
order; 50s. 


93-94, FLEET STREET, E.C.4. 


3} x 2} Tropical Model Bittner Folding 
POCKET CAMERA, f/4.5 anastigmat lens, Compur 
shutter speeded from 1 sec. up to 1/250th part 
and time, focussing adjustment, direct vision | 
finder, 3 dark slides; £8 15s. 

Pr. 5x Military Regulation Field Glasses, 
screw focussing, sunshades, complete leather 
case; 60s. 

i-pl. Field Camera, double extension, rack 
focussing, wide-angle movement, swing and re- 
versing back, adjustable speed roller-blind 
shutter, R.R. lens 7/8, double bookform elide 
and stand; 52s. 6d. 

3-draw Pocket 
enamelled tubes; 25s. 

Powerful 3-Draw Tourist Telescope, 
covered in best morocco leather, enamelled 
tubes, 2-in. o.f., complete, caps and strap, in ' 
good order; £4 10s 

Koristka High-power Binocular Micro- 
SCOPE, on heavy foot inclinable. stand, rack - 
coarse and side micrometer screw fine focussing, 
rack interocular adjustment, focussing adjust- 
ment on one eyepiece, dustproof triple revolving 
nosepiece, mechanical stage, rack and pinion and 
swing-out substage, rack oblique revolving move- ` 
ment for centring of iris, Abbe condenser, 
N.ap. 1.40. 3 pair eyepieces, objectives 3, 3, and 
1/12-in. oil-immersion, N.ap. 1.80, comple in 
lock-up case, in fine order; £37 10s. 

Pair iz Goerz Prism Binoculars, screw 
and cyepiece focussing, screw interocular adjust- 
ment, complete, leather case; £6 15s. 

23 x 22 Watch-pocket Carbine, Aldis 
anastigmat lens 77.7, Compound shutter speeded 
from 1 sec. up to 1/260th part and time; Cooke 
focussing adjustment, daylight loading for film; 
£3 183. 6d. 
_ Goerz Latest-pattern Table Aneroid, on 
pedestal foot, 24-in. diameter dial, setting hand, 
black enamel finish; £8 10s. 

Vest-pocket Kodak, fitted Zeiss Tessar f/6.8 
anastigmat lens, speed and time shutter, com- 
plete, pigskin case; £7 17s. 6d. 

ipl. Folding Pocket Cameo, Primus R.R. 
A aP ene, Lukos I. shutter, complete, 6 slides; 

5s. 

}-pl. No. 3 Folding Pocket Kodak, Bausch 
.and Lomb R.R. 7/8 lens, adjustable speed shut- 
ter and time, in good condition; £3 15s. 


WIRES :. “ FILMS, 
FLEET, LONDON.’ 


Telescope, ij-in. o.g., 


Six Government Vibrating Eleotrical Instru- 
MINT SLING Cases, partitioned, canvassed, grand 
straps, 4s. 6d.; 20s. lot. Yap’s ‘* Metal Work,” 
enormous volume, numberless plates, 103 Prest- 
wich’s * Chemical Geology,” 2 vols., 12s.—Below. 


Spong’s 18-in. Concave Gas Stand Reflector, 
adjustable, regular blazer, 20s. Chappuis Daylight 
Bending Reflector, 30 by 24, 12s.—Below. 


Set Scott’s Novels, 7s. 6d.; Thackeray’s. Works, 
11, 12s.: Lingard’s ‘* England,” 10, 10s.; Gell’s ‘* Pom- 
peii,” 2 grand vols., 20s.—Below. 


Wonderful Antique. Mahogany Sofa Lounge, 
stupendously carved all round back, front ends 
lions’ heads, lion legs, dolphins, endless, all solid 
mahogany, £10; worth £60.—Below. 


Exquisitely Made Antique Guitar, double 
sound holes back and front, interior soundboard, 
ig, Peerlessly beautiful Lute, pear-shaped, great 
Imaker, 1786, 50s. All carriage paid.—BLAKE, 17, St. 
James's Street, Portsea. 


Microscopical Slides.—Radium, brilliantly scin- 
tillating, 2s. 9d. Hundreds others, all subjects. 
Highest quality, low prices. List.—Below. 


Osmotic Growths.—Chemicals that look like living 
plants and pond life. Three different types, 3s. 


Very interesting, absolutely unique—GrRAy, 40, 
Grange Road, Lewes. 3 
The Verette Pocket Mioroscope is specially 


designed for the indoor or outdoor study of minute 
animal and plant ‘life. Fitted with detachable live- 
hbox, in which living specimens can be placed without 
injury for accurate observations of their habits and 
structure. No slides required. 


Observations of the Greatest Value can be 
made with this little instrument. Its achromatic 
lems gives a remarkably fine flat fleld. with defini- 
tion equally good in all parts of the fleld. Can be 
used separately for dissecting. 


The ‘ Verette ” will be invaluable equally to the 
ceneral student and the experienced microscopist. 
supersedes all pocket magnifiers. Complete in leather 
case, 143. 9d., post free, or send for ‘descriptive 
leaflet. gratis —FRANCIS BROWN, 25, Southbrook Road, 
Lee. London, S.E.12. 


Be Your Own Brewer at Home.—2s, 6d. brings 
to your door sufficient malt, hops, etc. (com- 
plete with instructions), for making 3 gallons of pure 
beer.—J. LONGDEN, Walton House, Harrison Street, 
Manchester, 


Air Gas Plant for Lighting, Heating, Cooking. 
—Complete working order; ngine and six burners; 
50-100 c.p. light machine; suit country house. institu- 
tion, workshop. £20, or neur offer.—Galpin, Faulk- 
Lourne, Witham, Essex. 


Mahogany Slide Cabinet, 500 size, roller shutter, 
as new, £7 10s.; Reichert Hand-freed Projection Are 
Lamp, 703.; Darker’s Elbow Polariscope, 105s.; Hil- 
ger Table Spectroscope, £9.—Below. 


Leitz Microscope, practically new, London model, 
English pattern, rack substage, £28; Artist's Camera 
Lucida, 10s.; Diffraction Grating on glass, 78. 6d.— 
BROWNING, 37, Southampton Street, Strand, W.C.2. 


The Patternscope.—The beautiful, both-eyes, 
several-persons kaleidoscope, of “ EM.,” “ Nature,” 
ete., descriptions. Post free, two days’ approval, 
2s., 28. 6d., 3s. 6d. (Standard), 7s. 6d., of ‘‘ PATTERN- 
SCOPES,” 85, Duckett Road, Harringay, London, N.4. 


F. E. Robertson’s *‘ Organ Building,” and plates; 
J. W. Hinton’s " Organ Construction’; Hinton’s 
“ History of Electric Organ ’’: Dickson's ‘‘ Practical 
Organ Building ’’; Elliston’s ‘‘ Organs and Tuning,” 
3rd edition; Casson’s ‘* Modern Organ.” What offers? 
—G. J. M., “5t. Swithins,” Manor Park Road, 
Sutton, Surrey. 7 

For First-class Gunmetal, Iron, Aluminium 
Castings, and for First-class Model Petrol-motor 
Castings, with cylinder bored, } H.P., 9s. 9d.— 
MADISON, Littleover, Derby. 


&3-in. focus, a faultless 
£15.—DIRECTOR, Armagh 


9-in. Calver Mirror, 
example of his work, 
Observatory. 


Reflecting Teleseopes, of finest quality, at lowest 
apie $ I am a practical astronomer, and know what 
is what. 


Build Your Own Reflector.—\irrors, Flats, Eye- 
pieces, Rack and Pinion Eye-ends, Stands, and all 
Fittings supplied. Help and advice, stamp.—F. 
BURNERD, M.B.A.A., Dryburgh Works, Putney, Lon- 
don, S.W.15. 

Pocket Adding Machines.—Adds or substracts 


to £99,999 19s. 113d. Indispensable to business men. | 


clerks, shopkeepers. 
operate. 
Pleasant, Liverpool. 


Special Microscopical Slide.—Transverse 


Accurate, reliable. Simple to 


sec- 


tion through flower bud of lily, cut exceedingly thin, | 


showing mitosis, post free, 1s. 3d.—DARLASTON, 31, 
Freer Road, Birchfield, Birmingham. 


Drawing Instruments, plush military, fourteen 
needle points, £3; 8-in. Mahogany Box Set, Demon- 
stration Globes, Celestial, Terrestrial, Motor-cycle 
Wheels, Engine, Tires.—23, Globe, Romford. 


3-in. Refractor, brass telescope, ash tripod, 
Hook’s joint, accessories, definition fine.—TaYLor, 
52, York Road, Battersea. 

A Splendid Hair-fixing Cream for Men.— 
One shilling is about the cost of making a twelve 
months’ supply. Recipe sent for 2s. 6d.—BURTT, 22, 
Terrapin Road, Tooting, London. 


Price 21s., post free.—DIXON, 182, Mount | 


Telescopes. — Newtonian Reflecting, 6ł-in., 
£27 10s.; 53-in., £15 10s.; 4h-in., £12 108.; 3$g-in., 
£8 10s. Any size made to order. These Telescopes 
are of the finest make, and will beat any refractor, 
size to size, at one-third the cost.—IRVING. 


Standard Eyepieces, 12s. 6d.; High Power, 
14s. 6d. We are sending these eyepieces all over 
the world. Any eyepiece sent on approval against 
deposit.—IRVING. 

Mirrors Refigured and Resilvered.—Send us 
your mirrors to refigure. Definition like ice. 35 
years’ experience.—IRVING, 135, High Street, Ted- 
dington. 

Angler’s Pish-catohing Secrets. — Instructions, 
Valuable fishing book. Posted, 29. 6d.—EXPERT, 59H, 
Morecambe Street, London, S.E.17. 


Astronomical Bargains.—4}-in. Wray Refractor, 
5 eyepieces, 2 diagonals, stand, etc., £45; 3-in. Cooke 
£17; 2-in. Wood, £9 10s.; Solar Diagonal, 27s.; Set 
of 4 Dallmeyer Eyepieces, 50s.; 24-in. Object-glass, 
25s.; 4-in., £5. Write or wire now.—MACKETT, Manu- 
facturing Optician, Tunbridge Wells. 

Praxis Petrological Microscope, Watson and 
Sons, l-in. and }-in. objective, webbed eyepiece, high- 
angle condenser and polariser, spiral underfitting, 
double and centring nosepieces, case, £26 10s.— 
Below. 

Lists of New and Seoond-hand Microscopes 
and Accessories on request.—W. WATSON and SONS, 
Ltd., 313, High Holborn, London. 

Twelve Pressure Pumps, 9-in. x 1}-in. barrel, 
with ball valve and union cock, new, cost 176. 6d. - 
each, lot 52s.; sample-5s.—FURNELL, 180, Shakespeare 
Road, Acton.. 

Wireless.—Our stocks are complete, and include 
everything wireless. Lists two stamps.—ELRCTRICAL 
SUPPLY STORES, 5, Albert Terrace, King Cross, Halifax. 

Telescope Specula.—Why be satisfied with half 
mirrors when you can obtain perfect ones to the 
extreme edge of my make. My resilvering is done 
on figuring lines and perfectly polished. A gentleman, 
having used a 12-in. mirror of reputable make, has 
decided to replace this by an 82-in. of my latest 
make. Full particulars on application. Try my 
latest results.—SLAaDE, Hanham, Bristol. 


Books for Sale, Prices include postage or car- 
riage. “ The Development of Birmingham,” by Wil- 
liam Haywood, F.R.I.B.A., first edifion, 78. 6d. ‘‘ The 
‘Presto’ Shift of Hours Worked Calculating Card, 
ls. ‘Italian Sea Power,” by Archibald Hurd, 1s. 
“ Aeroplane Construction,” by Sydney Gamme, 5s. 
“ Inhabited House Duty and the Laws Thereon,” 
by W. E. Snelling, 10s. “ The Origin of the Forms 
of the Earth and Planets,” in French, by M, Emile 
Belot, 10s. ‘‘ The Law of Gieck weighing. by J. H. 
Cockburn, 5s. ‘* Factory Management e3,” by 
James -F.» Whiteford, 68. “The Housing Problem: 
Its, Growth, Legislation, and Procedure,” by John J. 


(Clark, M-A.;-TS.S.,\ 16s‘ Aviation,” by Benjamin 


eT ee 
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ASTRONOMICAL NOTES FOR 

AUGUST, 1922. 
The time used in these notes is Greenwich 
Civil, the day being divided into two periods 
of twelve hours each. The hour after midnight 
is called 0. To convert this into British 
Summer Time, which is now in use in 
Great Britain for general purposes, one hour 

must be added. 


The Sun. 
At Greenwich Mean Noon. 
none 
a : 
Greenwich, DE -| Deolina- | Sidereal 

alon tion. Time, 
jh, m.s. p.m.jh. m. 6) o , , b. m. B. 
6 11.2 | 8432618 940N 823714.6 
6 47.3 | 9 2495/16 51 22 ,,| 8 56 57.3 
5 8.5 | 921 49/15 2615,,| 916 40.1 
416.8 | 9 4039/13 54 56 ,| 9 3622.9 
3 10.3 | 959161218 3,,| 956 5.7 
1 53.4 (1017 42110 36 18 ,, | 10 15 48.4 
O 26.1 |10 35 57| 8 50 22,, | 10 35 31.2 


The excess of the quantity in the second 
column above 12 h. is called the Equation 
of Time, and is the amount to be added to 
the time shown by a sundial to find the 
corresponding time by a clock which is 


keeping local Mean Time. 
Aug. 1...Sun rises (Greenwich)... 4h. 94m. 
sets j .. Th. 47m. 
31...Sun rises 7 Sh. llm. 
gete n . s.o 6h. 49m. 


. Blements for Determining Positions on 
the Sun. 


Heliographio Position of 


Day cleat Centre of Diso. 
Mnth.| „n89 © 
Noon Sun’s Axis. Latitudo. | Longitude. 
1 |1047 E.| 5 50 N.| 262 46 
6 12 43 ,, 6 10 ,, 196 38 
11 14 35 ,, 6 28 ,, 130 32 
16 16 20,, 6 43 ,, 64 26 
gl 17 58 ,, 6 65 ,, 358 21 
26 19 28,, 7T 5 u 292 17 
31 20 5l, 7 ll ,, 226 14 
: The Moon, — 
= Bull Moon .... August 7.. 4h. 18.7m. p:m. 
- Last Quarter .. » 15.. 8h. 45.8m. p.m. 
; New Moon eos ” 22 ee 8h. 34.0m. p.m. 


First Quarter .. » 29.. llh. 54.9m. am. 

The Moon will be in Apogee at 9 o’clock 
in the morning of August 11, and in Perigee 
at half-past 7 in the evening of August 23. 
The distances between the centres of 
Earth and Moon at these times will be 
about 252,100 miles and 222,900 miles 


, respectively. 


The Moon will have Maximum Declina- 


. tion 18° 20' S. in the early morning of 
’ August 4, 18° 15’ N. in the afternoon of 


E 


A 


August 18, and 18° 12’ S. in the forenoon of 
the 31st. 

The Mean Longitude of the Moon’s 
Ascending Node will be 182° on August 9 


. -and 181° on August 28. . 


= cija. .;| Souths , Longitude 
sa E 8 att a of aaa 
© reen- Terminator! (midnight). 
A sig Ai wich. | at Transit. 
l h. m., | | 
' Days.| p.m. | °. Suni ° s 
1 | 8.0! 7 13.6 (14.7 E. R. (5.9 W./5:8 B. 
6 | 13.0 |11 29.4 177.9 E. R. 14.3 W.)5.5 B. 
a.m. 
11 ! 18.0 | 2 26.8 51.9 W. S. |1.9 E.(0.6 N. 
16 | 23.0 | 6 7.9/11.1 E. S. {7.1 H.j6.2N. 
21 | 28.0 |10 40.9 (74.5 E. S. |3.5 B.|4.7 N. 
.m. 
26| 3.6 F210 41.9 W. R. |5.2 W./3.4 8 
31! 8.6! 7 47.61215 E. R. 16.8 W.|6.7 8 


R. and S. indicate whether the Sun is 
rising or setting on the region of the Moon 
avhere the Terminator falls. 


The Moon will be in Conjunction with 


a 


© | Greenwich 
— | Be | Men | "ithe 
Ag Time. 
d. {| h.m., è aj 
Mars .....e0- 2 | 555pm] 8 52.8. 
Uranus ...... 10 |2 4lam| 2 30 ,, 
Neptune...... 22 {159 ,, 3 52 N, 
Mercury 24 |016 , | 2 18 ,, 
Saturn ...... 25 |843 ,, 1 46 ,, 
Venus .ccceeee 26 10 3 ,, 2 44 §, 
Jupiter ...... 26 |146 ,, 0 27 ,, 
Mars 30 |6 57pm.) 8 44 ,, 
The figures in the last column give the 


distance of the planet from the Moon’s 
centre as it would be seen from the centre 
of the Earth, and require a correction for 
Moon’s parallax to show the distance as it 
would be seen from any particular place. 
The Moon is displaced downwards by 
parallax, by about one degree when on the 
horizon and by about half that amount 
when at altitude 60°. For this reason 
Jupiter may be seen occulted from some 
places on the Earth on August 26 (morn), 
but ngt from Greenwich, because the Moon 
and planet will then have set some time 
before the conjunction. 


The Planets. 


The diagram below, which shows the 
movement of the planets in their orbits 
during August, is similar to those given 
in previous months. The four inner orbits 
are drawn to scale, and to visualise the 
others in due proportion it is to be 
remembered that the mean distances from 
the Sun of the outer planets are: 
Jupiter, 5.2; Saturn, 9.5; Uranus, 19.2; 
and Neptune, 30.2, the mean distance 


of the Earth from the Sun being taken as 
unity. It is necessary that this be taken 
into account in interpreting the diagram to 
show theconjunctions of Venus with Jupiter 
and Saturn at the end of the month men- 
tioned later. 

Jupiter and Saturn are coming to the end 
of their Apparition, and with Mars will be 
in the south-west sky in the twilight. 
The first two named are both moving direct 
in the constellation of Virgo, Jupiter is 
approaching Spica, Saturn approaches 
Gamma Virginis. Jupiter is decreasing in 
brightness, its magnitude changing from 
—1.4 to —1.3, whilst that of Saturn is about 
+-1.2 throughout this month. Mars will be 


seen rather low down in the south and] 


south-west sky in the first part of the night 
and sets about 11 o'clock. It is to the left 
of Antares and moves from that star some- 
what rapidly. The brightness of the planet 


-|is diminishing and its magnitude changes 
. | from —1.2 to —0.6. 


- Uranus, in the constellation Aquarius, will 
be in epposition early in September and is 
now in a position for observa‘ion during the 


evening as shown by the transit ephemeris 
herewith. Neptune, being in conjunction 
on August 9, is above the horizon only in 
daylight hours. l 
Mercury 

is in superior conjunction on the 7th, and 
is an evening star after that date but sets 
so soon after the Sun that he is not likely to 
be visible.. This planet moves from Cancer 
into and through Leo, being in conjunction 
with Regulus, more than a degree north of 
the stars on the 14th. 


B| Right | Declina- | Souths at | Sets, 
A O | Ascension; tion. | Greenwich,| p.m. 
h. m. |° ° h: m. h. m, 

1/ 8 18.0 |21 2.8 N.11 40.8a.m.| 7 42. 
6; 9 1.4 |18 43.8 ,,/12 4.4p.m.| 7 50 
11 | 9 41.9 |15 39.5 ,,]12 25.2 ,, | 7 51 
16 | 1018.9 |12 8.5 ,,|12 42.4 ,, | 7 48 
2l | 10 52.3 | 8 25.0 ,, |12 56.1- ,, | 7 42 
26 | 11 22.9 | 4 39.0 „|1 7.0 ,, | 7 34 
$1} 1151.0 | 0 57.2 „j| 116.3. ,, | 7 23 

Venus. 


is approaching Eastern Elongation, and the 
Apparent time of its transit grows later, but 
since it is moving southward in declination 
it sets earlier night by night, and is above 
the horizon only a little more than an hour 
after sunset throughout the month. The 
planet is now slightly gibbous, and nearly 
at haif-phase at the end of the month. It 
is increasing in brightness, the magnitude 
changing from —3.6 to —3.8. Venus will be 
in conjunction with Saturn 2° 42'S. south 
of that planet in the evening of the 15th, 
and with Jupiter (2° 29’ S.) in the early 
morning of the 27th. The young moon near 
to these planets on the evening of the 25th 


may make a striking spectacle in the early 
twilight. , 


S| Right | Declina- | Souths at | Sets. 
s O |Ascension.| tion. | Greenwich.) p.m. 
AA | | | 
he om. qS? bh. m. b. m. 
l | 11 24.8 | 4 35.1 N.| 2 47.1 pm] 913 
6 | 11 45.1 |3 40,,/247.7-,,| 9 1 
11 | 12 5.1 | 0 28.3 5.| 248.0 ,, | 8 49 
16 | 12 24.9 | 3 0.6, 248.0 „| 8 36 
2l | 12 44.4 |5316,,|247.9 „| 823 
26 | 13 3.8 |8 0ł, |2475 ,„ 8 11 
51 | 13 23.0 |10 24.8 ,, | 247.1 ,, 7 59 
Mars Sets, 
p.m. 
bh m. |e! h. m. h. m. 
1 | 16 43.1 (26 16.4 S.| 8 4.5p.m.| 11 36 
6 | 16 48.3 (26 22.0 „ |; 750.1 ,, | 11 21 
11 | 16 54.8 26 28.1 „ | 7 36.8 „ '1l 7 
16/17 2.3 |26 34.1 ,„, | 7 24.7 „ |1054 
21 | 17 10.8 |26 39.5 „ |7 13.5 -,, |1042 
26 | 17 20.3 (26 43.6 „|7 3.3 ,, |10 31 
31 | 17 30.6 26 46.0 ,,'6 54.0 „ |1013 
Uranus. Rise 
m. 
h. m > j bh. m. .™. 
1 | 22 58.2 | 7 27.98.) 2 22.5a.m.} 8 54 
11 | 22 57.0 7 35.6,, | 1 42.0 ,, 8 14 
21 | 22 55.6 744.1,,/1 1.2 ,, 7 37 
31 | 22 54.8 | 7 53.1,, | 0 20.6 ,, 6 54 


Algol. 

Approximate times of some of the minima 
of this variable star that will happen in 
August are: 4d. 4h. am.; 7d. 1h. a.m. ; 
9d. 10h. p.m.; 12d. 7h. p.m.; 27d. Sh. a.m., 
August 29 midnight. 


Long Period Variables —R rt Cygni 
(R.A. 19h. 41m., Dec. 48° 36’ N.) and R. 
Vulpecule (R.A. 21h. 1m., Dec. 23° 31’ N.) 
will be at maximum in August or early 
September. 
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Green 


; wich Mean Time of Occultation of Fixed Stars by the Moon as seen at Greenwich 


g PAE _ gal 
oa E ONJO y ~ 16 alo 
a E |Disappear-| Moon’s ae # || Reappear- | Moon's He = 3 
gS | Star. Ẹ | ance, | Limb. |S" ge) ance | Limb. |2% iS 5 

cs “19a 

a 3 3713 EAE 

| ia! oe! AR | eee era 

h. m. o h m. ° o 

3 | Washington 1154.. | 7.3 | 943 p.m.| Dark |70 | 63 px g (al ee 
4 | B.D. — 18° 5079 ../7.0)11 9 ,, Dark | 49 | 37 i — ESON Me 
6 | B.D. — 16° 5609 .. | 6.4} 8 25 ,, Dark |124 |151 || 9 20 p.m. | Bright (216 | 236 
7 | Washington 1370.. | 6.8) 2 0a.m.| Bright 111 | 88 si — B |e 
7 ! vr Capricorni ...... 5.2/3 9 ,, | Bright |101 | 70 | 4 8a.m. | Bright |224 | 189 
7 | B.D. — 13° 5891 6.5| 7 13 p.m.| Bright |128 |165 | 757 p.m. | Dark |211 | 245 
9 | B.D. — 6° 6087.... | 7.0 — — — | — | 1013 ,, Dark |292 | 323 
16- 7 | 0, Tauri ....seseeo 4.2 |11 30 ,, | Bright |120 |156 | O 10 a.m Dark |217 | 255 
16-17 | 75 Tauri........0- 5.2|11 42 „ | Bright | 18 |55] 0 7 ,, Dark |320 | 358 
17° | Washington 299 .. | 6.6 — — — | — | 032 ,, Dark |260 | 299 
17 | B.D. +15° 637.... |48| 0 i7 a.m.| Bright | 85 |124 | 114 |, | Dark |252 | 292 
17 | Washington 305 .. | 6.7 — — — | — ł17 , Dark |239 | 279 
17 |275 B. Tauri ...... 16.5] 1 41 „ | Bright | 89 |129 | 243 ,, Dark |247 | 286 
17 | Aldebaran ........ 1.1|2 50 „ | Bright |73 1112 | 359 ,, Dark |262 | 296 
18 |111 Tauri ...... .. 15.1011. ,, | Bright | 57 | 93 || 059 ,, Dark |289 | 327 
18 |117 Tauri ........ 6.01138 ,, | Bright |113 153 228 ,, Dark |231 | 272 
19 -| Washington 443 .. | 6.8 — — — | — 138 ,„ Dark 314 | 351 
26 | B.D. — 8° 3639.... |6.2| 6 21 p.m.| Dark |156 |130 | 7 5 p.m. | Bright |359 | 207 
29 | Washington 1069.. |6.7|7 6 ,, Dark |132 |122 — — ey es 
31 | B.D. — 18° 4982 .. | 5.7}; 8 10 ,, Dark | 41 |38| 9 6 ,, | Bright |310 | 297 
31 | B.A.O. 6292 ...... 7.0/8 38 ,, Dark | 90 | 82 — = asias 


The Occultation of Aldebaran on the morning of the 17th is to be noted. Disappearances of 
this star at the visible limb have sometimes been marked by curious optical phenomena., 


Mean Time of Transit at Greenwich 
of Twenty-five Fixed Stars on the 
Nights of August 1 and August 31, 


Time of Traneit 

Star, Mag. R.A. Deo. fem 
Aug. 1 Do 
ENN PEEL AEE E 

h, m, oO é ih. m. .8. 8. 
Antares ..| 1.2 |16 24/26 16 S.| 7 46 9,3/11.6 
B Heroulis.| 2.8 |16 26/21 40 N.| 7 48 22.6 24.9 
e Scorpii...| 2.4 |16 45/34 9 S.| 8 655.4 37.6 
7 Ophiuchi| 2.6 |17 5/15 38 8.) 8 27 19.5 21.6 
a Herculis,| Var. |17 11/14 29 N.| 8 32 29.2/51.5 
a Ophiuchi| 2.1 |17 31/12 37N.| 8 52 59.4 41.8 
B Ophiuchil 2.9 |17 39| 4 36 N.| 9 056.5 §8.9 
y Draconis.| 2.4 |17 5451 30 N.| 9 16 4.3) 6.5 
n Serpentis 3.4 |18.17| 2 55 8.) 9 38 29.8 32.3 
A Sagittarii] 2.9 |18 23/25 28 8B.| 9 44 22.4 24.8 
Vega ....| 0.1 118 34538 43 N.| 9 55 28.3|30.6 
B Lyre ..| Var. |18 47/33 17 N.j10 8 20.4/22.7 
t Aquila ..| 3.0 |19 1/15 45.N./10 22 55.6 58.1 
B Cygni ..| 3.2 }19 27/27 48 N.|10 48 36.5 39.0 
y Aquilæ ..| 2.8 |19 42/10 26N./11 3 38,6/35.2 
Altair....| 0.9 119 47| 8 40 N.11 757.5) 0.2 
a*Caporni.| 3.8 |20 13/12 47 S.j11 34 38.3/41.1 
a Delphini| 3.9 |20 36/15 38 N.j11 56 51.8/54.5 
a Cygni ..| 1.3 |20 38/45 0 N.11 59 37.1/39.7 
¢Cygni ..| 3.4 |21 9/29 55 N.j12*30 22.4/85.3 
a Equulei.| 4.1 |21 11) 4 56 N.|12*32 40.5/45.4 
a Cephei..| 2.6 |21 16/62 16 N.|12*37 28.8)/31.4 
B Aquarii..| 3.1 |21 «7| 5 55 8./12%48 9.7/12.6 
SCap’corni.| 3.0 |21 42/16 29 S.| 1* 3 24.2/27.2 
a Aquarii..| 3.2 |32 1} 0 42 8.| 1°22 23.4)26.5 


* After midnight of August 1. 

a Herculis 3.1—3.9 8 Lyræ 3.4 —4.1. 

The complete interval between the times 
in the last two columns is about Lh. 57m. 58s. 
. Local mean time of transit at a place 
other than Greenwich = Greenwich time 
of transit at Greenwich — 9.83 sec. x longi- 
tude in hours (and fractions of an hour) if 
west of Greenwich; + if east. 


Mean Time of Transit at Greenwich of 
Two Close Polar Stars. 


ô Urse Min. U.O. |51H. Cephei L.O. 


Da R.A. 17h. 57m. R.A. 7h. 4m. 

y- Deo. 86° 37’. Deo. 87°10’. 
Mag. 4.4. Mag. 5.3. 

h.m. s. h.m. a. 

Aug. 1 9 18 43.2 p.m.| 10 25 21.5 p.m. 
» al 8 39 20.9 ,, 946 5.5 ,, 
» 2l 7 59 58.2 ,, 96 50.0 ,, 
» Ol 7 Z0 35.3 ,, 8 27 34.9 ,, 


| Aborigines, who hate them. 


Shooting Stars. 


The Moon, which is full on August 7, may 
interfere with observations of the Perseid 
meteors in the early part of the month, but 
on August 11 she does not rise until shortly 
before 9 o’clock, and if the activity of last 
year is repeated, this may not prevent an 
abundance of meteors being seen. Mr. 
Denning wrote thus of his experience 
(Observatory, 1921 Sept.): “On August 11, 
during. a watch extending over 2h., 
15m. before midnight, 164 meteors were 
seen, and of these 122-wére Perseids; the 
Moon in her first quarter was strongly 
visible nearly the whole time.” The shower 
was evidently unusually active last year. 
Besides the Perseids radiant points in 
various parts of the sky were deduced by 
Mr. Prentice from observations in the early 
part of August in last year which it does not 
seem necessary to give in detail, as the 
Moon will be fulLat that part of the coming 
month. Streams-to be expected later are 
the o Draconids 291°, + 60° (August 20—25) 
and the ¢ Draconids, 262°, + 63° (August 
21—September 2). | 


————_>-3 o 0 


THE ABORIGINES OF IRELAND. 

The average Englishman, it is pointed 
out by a writer in the ‘‘ Morning Post,” has 
a vague idea that atrocities have always 
been associated with a section of the Irish 
people. The statement, however, needs 
qualification, There are three races which 
are causing trouble in Ireland at this 
moment. Firstly, there are the Abori- 
gines, a servile people, who were expelled 
from Greece, and wandered westward. 

In the First Century of the Christian 
Era the Aborigines rose up and almost ex- 
terminated their masters outside Ulster, 
and caused such trouble in Ulster that 
many Ulstermen (then called Scots) sailed 
to Alba (afterwards called Scotland), and 
peopled the Lowlands of that country. 


Thus, in “planting” Ulster, James I. 
merely sent Ulstermen back to their 
native land. 


The second race with which we are con- 
cerned is the Celtic race, few members of 
which remain in Southern Ireland. They 
ave usually fair-haired and clean-skinned, 
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SE SSC, 


‘being blended with the native qualities, 


‘pagan times to tackle them successfully 


‘Irish wars in the dim past were caused b 
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rage, it should be noted, always begins 
with the murder of Celtic landlords, 
Thirdly, we have the Anglo-Saxons ani 
persons of mixed race. Half-breeds hare 
caused most of the trouble in Ireland, be- 
cause of the firmness of the Anglo-Saxon 


which Gladstone described as “a double 
dose of original sin.” 

The Aborigines or Attacotti never pro- 
duce leaders. They are, in fact, helpless 
and docile, but naturally superstitious, 
cunning, and possessing apparently no r- 
spect for human life. 

On at least three occasions a Pope has 
intervened to restrain the Attacotti from 
violence and outrage. Saint Bernard, in 
his appeal to the Pope, briefed as he 
probably was by his friend the Ulster 
Bishop, Saint Malaghy, condemned them 
with extraordinary severity, and as a re- 
sult of this condemnation Henry II. was 


Southern Irish native. 
was assisted, with one exception, by the 
Southern Irish nobles and Princes. 
The Attacotti in Ireland, however, havo 
always been a problem. The first man in 


was the famous Finn MacCool. Finn was 
a Celt, and a man of great ability. Br 
means of his policemen, who were called 
the Fianna (from them the Irish Republi 
can Brotherhood took the name of Fenian), 
he made Southern Ireland a comparatively 
safe and comfortable spot. After his 
death, however, barbarism triumphed, and 
the country fell into chaos and anarchy. 
The story that Ireland was once ml 
by one King is pure fiction. Ulster w# 
always a separate country, and most of the 


raids on Ulster, in which Ulster invariably 
defended herself successfully. To-day 
history is simply repeating itself. . 


>a o 0 
WHY DOES SAP RISE IN PLANTI? 


Sir Jagadis Chandra Bose, CIE, 
C.S.I., F.R.S., D.Sc., LL.D., is famous for 
his investigations into the physiology of 
plant-life. Some of his experiments wer 
widely described and discussed during 
last visit to Europe in 1919, and he no 
sends to the “ Manchester Guardian & 
article on his latest discoveries in invest 
gating the problem, hitherto unsolved, af 
the causes which make sap rise in plants 
After reviewing previous theories he pro 
ceeds to discuss his own solution of 
problem, viz., the devising means to g 
access to the smallest element of life, the 
individual cell or the ‘‘ life-atom,” a 0 
gregation of which constitutes the liv 
organism. This he claims to have bet 
able to overcome by the invention of th 
electric probe, for details of the c% 
struction of which, and for other jnforms- 
tion, the reader is referred to his work on 
“The Physiology of the Ascent of Sap, 
shortly to be published by Messrs. Lom 
mans. ‘The electric probe consists o ° 
fine platinum wire in connection with ' 
sensitive galvanometer; the probe } 
thrust in, gradually and step by step 
from the epidermis outside to the pith 2 
the interior. When the probe comes r 
contact with the active cell it sends T 
clectric signals which are automa 
recorded by the galvanometer. The u? 


stroke in the galvanometer record indi 


cates expansion and absorption of eap 
while the. down stroke indicates expulsi" 
contraction. It is thus found that of 
cells in the active layer are m a T 
throbbing pulsation, expanding and oo 
tracting by turns; there 1s, moreover, 


and are readily distinguished from the [definite sequence of pulsation from below, 


Irish out- 


upwards. Each cell during its phase ° 


O 
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expansion absorbs water from below, 
and expels it upwards during the phase of 
contraction, The ascent of sap thus takes 
place by the co-ordinated activity of a 
series of vertically situated cellular 
pumps. The period of a single pulsation is 
about 14 seconds ; but under definite phy- 
slological variations the up and down 
strokes become quickened or slowed down 
to the point of arrest. The records show 
further that the epidermal cell is inac- 
tive, while the cortex which surrounds the 
woody tissue is the most active. The cel- 
lular activity is completely absent from 
the dead wood. The cortical sheath which 
extends throughout the entire length of 
the tree is thus the active medium for the 
propulsion of sap; the wood vessels serve 
merel 
water for emergencies, water being injected 
into them during the active contraction of 
the cortex. | 


Tur ‘ Hearnt-Beat’’ oF THE PLANT. 


The ‘stream of material for building up 
o: assimilation ,in the animal is main- 


tained by the pumping action of the 


heart. A similar function is discharged 
the pulsating tissue which extends 
throughout the length of the tree. The 
records of the heart-beats of animal and 
plant exhibit astonishing similarities. 


Thus the animal heart beats faster under 


‘rising temperature; the activity of the 


pulse-beat in the plant is similarly in- 
creased, the rate of propulsion of sap 
being thereby enhanced. The converse 
effect takes place under cold, the heart- 
beat coming to a stop at a sufficiently low 
temperature; the cellular pulsation is 
likewise stopped at a critical temperature, 
the ascent of sap thus undergoing an 
arrest. This explains the drooping of 
leaves of a plant kept outside during frost. 
On taking the plant inside the pulsations 
are revived and the leaves recover from 
their drooping condition by the pumping 
in of the sap. 

There is a continuity in all life, and the 
physiological machinery is the same in the 
plant and in the animal, The plant, like 
the animal, contracts under a shock; 
there is a well-developed nervous system 
in the plant, so that the tremor of excita- 
tion initiated at a point courses through 
the whole. Circulation is maintained in 
both by similar mechanisms. Drugs affect 
the plant and the animal alike. There 1s, 
indeed, no characteristic action in the 
highest animal that has not been fore- 
shadowed in the simpler life of the plant. 
Hence investigations on vegetable life will 
solve many of the perplexing problems in 
animal life. Thus through the experiences 
of the plant it will be possible to alleviate 
the sufferings of man. ; 


—e 0 0y 


The Commissioner of Police of the Metro- 
polis draws the attention of cyclists to the ob- 
struction caused to faster moving vehicles by 
the practice of riding several abreast, par- 
ticularly in the case of clubs, thereby occu- 
pying an undue proportion of the width of the 

ghway. 

Speaking recently to the British Empire 


-= ‘Producing Association, Mr. L. S. Amery, 


M.P.. Parliamentary and Financial Secretary 
to the Admiralty, and formerly Under Secre- 
tary of State for the Colonies, said as a race 
we controlled 6,000,000 or 7,000,000 square 
miles suitable for white habitation in the 
temperate zone, and as much again of terri- 
tory in the tropical or sub-tropical zones. 
Every one of those territories contained every 
variety of climate and soil and unlimited re- 
sources for the sustenance of an immense 
popa eon at a very high level of civilisation. 
et more than three-quarters of our great 
population lived huddled together in one- 
fiftieth of our Empire in dingy, squalid streets, 
where body and mind alike were stunted for 
the want of space for better development. 


y as a reservoir for storage of 


SCIENTIFIC SOCIETIES. 


THE GROWTH OF HERBALISM. 


Orthodox methods of the treatment of 
disease came in for criticism at the 
annual conference of the National Asso- 
ciation of Medical Herbalists in Bir- 
mingham on July 20. 

Mr. W. B. Lipgard (Halifax), in his 
presidential address, remarked that the 
treatment of disease, as practised by 


herbalists, was to-day similar to that in| 


vogue many hundreds of ‘years ago, and 
was just as efficacious. Although other 
methods had arisen, whose advocates had 
attained to a powerful position and who 
had endeavoured by every means to ex- 
tinguish the art of medicine as practised 


-| by herbalists, herbalism still continued 


to live and. flourish. ‘‘I think I am right 
in saying,’’ added the speaker, that the 
medical profession generally have little 
faith in the remedies they prescribe. No 
disinterested person who has studied care- 
fully the progress of the treatment of dis- 
ease during the past fifty years can but 
have been impressed by the changing 
methods practised. The old system of 
blood-letting has passed away, and the 
treatment of disease by pure mercury has 
also vanished.” One thing was certain, 
and it had been proved by past experi- 
ence, that the treatment of yesterday was 
a thing that to-day evoked derision. The 
fact was that the whole system of the 
treatment of disease was in a state of 
chaotic upheaval. There was a revolu- 
tionary spirit pervading the ranks of the 
doctors themselves, and violent efforts 
had been made to get every practitioner 
to toe the line, but without success. To- 
day the nation was in the grip of a vast 
organisation which cost the taxpayers an 
enormous sum of money. In spite of this 
wonderful machinery, however, they were 
faced by the fact that this was a CS 
nation. They were told that the average 
life of mankind in this country had very 
slightly increased during the past half- 
century.. That little improvement could 
not be said to be due to a materia] ad- 
vance in the knowledge of the treatment 
of disease, but must be attributed to an 
increased knowledge of sanitation. 
Comparing the position of medical 
herbalism with that of the orthodox sys- 
tem, he thought members of the associa- 
tion might congratulate themselves on 
the results they had achieved. 


the mortality among the patients of the 
medical herbalists was infinitesimal as 
compared with those of members of the 
medical profession. 
tained them in their fight for medical 
freedom and legal recognition. Mr. Lin- 
gard added that over 100 members of 
Parliament had signified their willingness 
to support the Bill giving legal recogni- 
tion to herbalists. That was an encour- 
aging sign. The association was making 
great strides educationally. He hoped 
they would not rest content until they 
had fully-equipped colleges, dispensaries, 
sanatoria and teaching centres of their 
own. According to the report of the edu- 
cation secretary, the work gf the students 
was of a very high grade. The number of 
students was now 112. 

Mr. Lingard was elected president for 
the ensuing year, Mr. J. Watmore vice- 
president, Mr. W. Jennings treasurer, 
and Mr. C. Burden secretary. 


not cause change. 


During 
|the time of the great influenza epidemic 


That. fact alone sus- 


15 
MIUROSCOPICAL SOCIETY OF 
VICTORIA. 


An ordinary meeting of the Society was 
held in the Rooms, 57, Swanston Street, - 
Melbourne, on Tuesday, May 16. The 
President, Mr. Jas. Alex. Smith, occupied 
the chair. 

The President said the work of Lieut.- 
Colonel R. Law was already known to 
them, and the paper about to be read 
would be found to be of the highest in- 
terest. . 


PREPARATION OF METALLOGRAPHIC 
SPECIMENS. 
By Lieut.-Colonel R. Law. 


Opacity is a matter of degree: gold, for 
example, in thin leaves transmits green 
light. X rays also enable internal struc- 
ture to be examined. . Metal specimens 
may be irregular in shape; one worked 
surface only is required. Large masses 
should be sampled by the use of machine 
cutting tools, well lubricated and under 
supervision, to ensure that heating does 
The lubricants must 
not act chemically on the material. Water, 
soap-solution, alkali, alcohol, and turpen- 
tine have been recommended. The rough 
sample may be reduced by hand sawing to 
about 1-3 to 4 inch across, by about 4 
thick. Smaller or thinner samples are 
not recommended,but may be used. 

The surface is then filed. The files 
(‘* second cut ’’ to “dead smooth ’’) should 
be not less than 12 inches long. They 
may be laid on the table and the specimen 
rubbed thereon. Care must be taken to 
well work out the marks left by the 
coarser files, as the material is altered 
thereby. Smooth by rubbing on emery 
cloth, from 0 to 0000 grades, mounted on 
slate or other flat surface. Between such 
grades, clean most carefully. Alter direc- 
tion of rubbing 90 degrees between each 
change. Too much care cannot be exer- 
cised in the preliminary smoothing. | 

Polishing.—It is easy to get a ‘‘ surface 
flow,” but less easy to get a true polish 
with but little flow. Machines may be 
used, but fine work may be done by hand 
rubbing. Rouge or alumina are the polish- 
ing materials most used, on ‘* beaver,” 
“selvyt,” or ‘‘ billiard ”? cloth, stretched 
over a flat metal disc by a hoop. The 


powders must be separated from all grit 


by suspending them in water and rejecting 
all that which settles in less than ten 
minutes. Alumina may be prepared by 
calcining ammonia-alum, washing, and 
treating with weak nitric acid, then levi- 
gating as above. A mirror-like surface 
should result, but colour or physical con- 
dition may reveal structure. : 

Etching.—This either follows, or the 
etching fluid is used on the polisher. 
Etchers: Dilute nitric or hydrochloric 
acids, or picric acid, or ammonium 
hydroxide, chloride or nitrate, or iodine, 
or ferric chloride, each in solution. Or, 
heating may, by colour-oxidation, secure 
the differentiation. 

Mounting.—Place the worked surface on 
a flat glass plate, surround it by a deeper 
ring, put a piece of “ Plasticine” on the 
back, and squeeze a micro-slip thereon ; 
raise and remove the ring. This ensures 
that the face is true with the slip. 

[llumination.—Lime or electric light, or 
‘‘pointolite’’ are preferable. The beam 
is admitted through the side of a short 
adapter above the objective. Then it is 
reflected downwards through the objective 
on to the object by a thin cover glass at an 
angle of 45 degrees. Objectives: One, 
one-third, one-sixth, and one-twelfth oil 
immersion, corrected for uncovered ob- 
jects, may be used. The lecturer stressed 
the inténsely,interesting and profitable re- 
sults attainable. 
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SCIENTIFIC NEWS. 


——e-)—— 

Dr. T. Wilson Parry spoke at the Royal 
Society of Medicine last week on “The 
collective evidence of trephination of the 
human skull in Great Britain during 
medisval times,” and showed a remark- 
able series of lantern slides in illustration 
of his subject. The Bisley (Glos.) skull, 
found in-1862, had been trepanned with a 
flint, and thin scraping was another 
method of operating. .The lecturer had 
himself used flints experimentally, and 
was able to show just the same sort of 
separation marks as those in prehistoric 
skulls which had -been examined and 


_ photographed. The Mountstuart (Isle of | 


Bute) skeleton had a fine necklace of jet. 
There were large numbers of pieces of 
skull which had been pierced to wear as 
amulets, and the operation of trepanning 
by primitive races had probably been per- 
formed for superstitious reasons, as a cure 
for epilepsy or some other complaint. 


The Radio-Scientific Society of Man- 
chester, which has lately been conducting 
a number of outdoor wireless experiments, 
invites any who are interested in its work 
to communicate with Mr. H. D. White- 
house, the hon. secretary, at 16, Todd 
Street, Manchester. The society, which 
claims to be the first established in Man- 
` chester, was formed by a group of en- 
thusiasts in 1912 and 1913, and has main- 
tained with some degree of success a close 
contact between its members. It is affili- 
ated to the London Wireless Society, and 
has a roll of about 30 members, most of 
whom have equipped stations for experi- 
mental work. During the winter months 
the society holds fortnightly meetings and 
organises outdoor excursions jin the 
summer. Last Saturday week, for in- 
stance, an aerial was erected at Prestbury, 
near Macclesfield, and in spite of con- 
siderable interference by coastal stations, 
parts of a musical programme were clearly 
received. 


It is always rather dangerous to pro- 
phesy in the realm of-engineering develop- 
ments, but if the widely repeated rumour 

- is true, and we are within measurable dis- 
tance of the practical development of a 


new gas turbine, or rotary oil engine, we. 


are certainly in for a revolution in marine 
matters almost equal to the introduction 
of steam, and certainly equal to the in- 
vention of the internal-combustion recipro- 
cating engine as we know it to-day (re- 
marks a writer in the “ Navy ”). An en- 
gine which shall be wonderfully efficient 
and economical through the force of -the 
explosion being transmitted direct to the 
shaft by-means of turbine blading instead 
of through the usual cranks is absolutely 
perfect in theory, but unfortunately there 
are tremendous difficulties in the way of 
translating this theory into practice and 
contructing the perfect engine. Shipping 
history works in cycles, and it is obvious 
-that what is due at the moment is a radi- 
cal improvement that will cut down 
operating costs by an immense proportion, 
just as triple expansion steam did in the 
latter half of the last century. But the 
condition of the shipping industry now is 
worse than it was then, and we require an 
even greater economy than the triple ex- 
pansion afforded. 


A new. geographical globe was exhi- 
bited in Edinburgh last week by the in- 
ventor, Mr. Charles M. Williams, of Los 
Angeles, California, in the rooms of the 
Royal Scottish Geographical Society. This 
“Index Globe ’’ makes possible the loca- 
tion of any spot in the world in a few 


seconds. At one point on the globe's sur- 
face there is a small opening, which dis- 
plays the successive names, in alphabeti- 


cal order, of 30,000 places on the earth’s 


surface, with their latitude and longi- 
tude. The wheels controlling the: endless 
list are revolved until the name wanted 
appears. The parallel of latitude is 
found, and the globe is turned round 
until the line of longitude intersects at 
a given point, and there is the spot 
wanted. r. Williams has been exhibit- 
ing the globe in Paris, and from geo- 


|graphers there and elsewhere has tributes 


to its usefulness. Incidentally, Mr. Wil- 
liams mentioned that all his maps were 
made in Edinburgh, as he believed them 
to be the best maps in the world. 


The new ‘‘ alphabetical” avenue, which 
has been planted by Sir William N. M. 
Geary at his home at Oxonhoath, near 


, Tonbridge, attracted the keen attention of 
the local Association of Scienve last Satur- 


day, when they were Sir William’s guests. 


i Planted Jast autumn, the trees, mainly in 
‘pairs or fours, number 68, and form an|. 
avenue about six furlongs in length, and 
‘there is at least one tree representing each 
' letter in the alphabet. In addition to com- 


mon varieties of aspen, beech, chestnut, 
elm, oak, etc., the avenue includes a speci- 
men of the Heaven Tree of Australia, the 
Judas Tree of Palestine, and a sacred 
Chinese tree. Z is represented by Zolcova 
and Zalid. : 


Legislation of interest to motorists and 
factory. workers is forecasted in a new 
Bill by Sir William Mitchell-Thomson to 
deal with measuring instruments. Ao- 
cording to the notice on the order paper, 
the Bill is intended ‘‘to extend the 
power of the Board of Trade to 
make regulations with respect to 
measuring instruments used for trade, 
and to amend the law im respect to 
measuring instruments used in ascertain- 
ing wages and for purposes connected 
therewith.” The objects of the Bill are 
to legaliso the inspection of roadside 
petrol pumps, and to provide for the 
inspection of instruments used in works 
for the computation of piecework, etc. 
The inspection of petrol pumps, which 
are being installed all over the country, 
will be welcomed by motorists, who have 
had occasion to complain of short 
measure. 


A tiny tortoise, Jess than two inches 
across the shell, born recently at the 
Zoo, is believed to be the only baby 
tortoise hatched in this country. Its 
mother is “Fatima, a hundredweight 
specimen of the species, who, in her 120th 
year, in March last laid a batch of eggs. 
These were immediately placed in damp 
sand, which, for the past four months, 
have been kept above the hot-water pipes 
in the Reptile House. Mr. E. G. 
Boulenger (curator of lower vertebrates at 
the Zoo) is much elated at the success of 
his experiment. 


It is perhaps not generally known that 
Sir Isaac Newton devoted much of his 
mental energy to the consideration of 
theological problems. After his death in 
1727 a small quarto was published in 
London from manuscripts left by him en- 
titled “ Observations Upon the Prophecies 
of Daniel and the Apocalypse of St. 
John,” and was widely read both. here 
and on the Continent. For some years 
the book has been difficult of general 
access, but by’ the enthusiasm of Sir 
William Whitla, M.P., it is now reprinted 
by Mr. John Murray in a handy form. 

The Royal Aeronautical Society’s 


silver medal for 1921 has been awarded to 
Mr. H. R. Ricardo for his paper on ‘‘ Some 


Possible Lines of Development in Aircraft 
Engines.” The silver medal will in future 
be awarded annually to the author of the 
paper which is, in the opinion of the 
Council, the best paper of those published `; 
in the Aeronautical Journal each year. . 


Two research scholarships in veteri- | 
nary science, of the value of 2200 each |, 
per annum, and tenable for, three years | 
{rom October 1 next, are offered this year || 
by the Ministry of Agriculture, and forms 
of application may be obtained from the | 
Ministry at Whitehall Place, S.W.1. | 
Sir Norman Lockyer, Director of the 
Solar Physics Observatory at South Ken- 
sington, established an observatory at Sid- 


‘mouth in 1913, and at Sidmouth, two years 


ago, he died. A portrait medallion of 
Sir Norman, by Sir Hamo Thornycroft, was | 
presented to the trustees. The unveiling 
ceremony was performed last Saturday by | 
Sir Frank Dyson, the Astronomer-Royal. 
The staff of the Sidmouth Observatory are 
now engaged on the determination of the | 
distances of the fixed stars. 


A careful analysis of railroad train acci- 
dents occurring in the United States dur- 
ing 1921 shows that 538 persons were 
killed. In train service accidents 5,220 | 
were killed, making a total of 5,587 rail- | 
road fatalities. This was a decrease of 
14 per cent. from the number killed by the 
railroads in 1920; of the 5,587 fatalities, — 
only 205 were to passengers and 1,096 to | 
employees. It is notable that. almost 40 
per cent. of the employees were not on | 
duty. The only classes of accidents that 
increased in 1921 were those to trespassers, 
of whom 2,481 were killed and 3,071 in- 
jured, which means 14.5 per cent. more 
deaths than in 1920, and 29.7 per cent. 
more persons injured, in face of the fact 
that accidents to all other classes specified 
showed a decrease of from 10.5 per cent. 
for passengers to 48 per cent. for trainmen 
on duty. 


“The Teaching of General Science,” by 
W. L. Eikenbury, Associate Professor of 
General Science at the University of 
Kansas (The University of Chicago Press, 
Chicago, and the Cambridge University 
Press, London), is a timely plea for the 
recognition of the necessity for the more 
general diffusion of the new knowledge 
acquired by research among the masses. 
Scientists have been so busy with the 
fundamentally necessary work of research 
that we have to-day no great masters 
of popular science, such as Tyndal, 
Huxley, Faraday, and others of the last 
‘century, and the object of the book is to 
explain how this may be effected. 
Teachers, principals, and superintendents 
‘of all technical schools will read it with 
interest and, one may hope, with edifica- 
tion. A brief bibliography is appended to 
each chapter, and one of the periodical 
literature of general science, serving as 
an index to papers appearing up to the 
end of last year, is given at the end. 

‘The Smokeless City,” by E. D. Simon, 
Zord Mayor of Manchester, and Marior 
Fitzgerald (London: Longmans, Green, 
and Co., 1s. 6d.) is an indictment of the 
house chimney, which it is contended 
causes no less than three-quarters of the 
damage done by smoke to health and pro- 
perty. Economical methods of smokeless 
heating in houses are clearly explained. 
Unfortunately, as is stated on page 35, for 
continuous burning, a gas fire is at present 
much more expensive than coal. In Lon- 


don, at any rate, since this book was 
written and the charge by “‘ therm ” intro- 
duced, we find it infinitely more so. It is 
useless to grumble ; when there is no other 
means of heating, the servants in big 
houses, and the wife and children in small: 
ones, (ill \burn( gas continuously. 


JULY 28, 1922. 
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LETTERS TO THE EDITOR 


1 
THE MOON AND ITS ATMOSPHERE. 


{8.1—What does Mr. Sargent want? He 
Says that a star should be dimmed if the 


light passes through the lunar atmosphere. 
Yes; but the decrease in light would not be 
a tenth of a per cent. less than the difference 
in the brightness of a star seen at the zenith 
and at some five degrees from the zenith. 
Can Mr. Sargent recognise any such decrease 
in, brightness? If so, he must have unique 
powers. 

I do not remember the statement ascribed 
to Buchanan, who, by the way, never saw 
an occultation, but it is quite irrelevant No 
such cause as he instances can explain why 
the Moon’s diameter, as decreased during 
solar eclipses, is still greater than that indi- 
cated by the occultations of stars, unless 
there is some cause which delays the occulta- 
tion, and this cause can only be the existence 
of an atmosphere. 
limb will explain this delay over the 
entire limb of the Moon. Ranges of moun- 
tain exist on certain portions, but the greater 
. part is generally free from any such eleva- 
tions. ; 

The statement attributed to 
Stoney, that whatever the temperature of 
space the Moon could not retain an atmo- 
sphere, is so obviously incorrect that I can 
only imagine that Mr. Sargent has misun- 


derstoodihim. Given thetemperature does nut 


differ much from the zero of absolute tem- 
perature, and it is perfectly certain that all 
the planets can retain atmospheres. It is 
only on the supposition that the temperature 
of space does not differ materially from 
— 66°, as Johnson Stoney assumes, that it 
becomes impossible for the Moon to retain an 
atmosphere, and then it becomes equally im- 
possible for the Earth to retain an atmosphere 


as it could escape from the control of the 


Earth and vanish into space. 

Mr. Sargent suggests that the effect of any 
atmosphere would be to afford a twilight 
aspect to the regions near the Moon’s termi- 
nator. What does he mean? I suppose he 
means a gradual decrease in the brightness of 
the surface as the Moon’s terminator is 
approached. But how is such a decrease to be 
distinguished from the much greater decrease 
due to the Sun’s diso sinking below the 
horizon; a decrease visible to anyone who 
looks at the lunar surface? Yet an apparent 
twilight effect at the Moon’s limb near the 
Poles has been frequently observed b 
Schröter, Lohrmann, Madler, Schmidt, and 
many other lunar observers; but then such 
an effect would ocour whether the Moon had, 
or ‘had not, an atmosphere, and so means 
just nothing. 

When the Selenographical Society inquired 
of the principal selenographical ` observers 
whether they had geen indications of the 
existence of a lunar atmosphere, the reply 


from all was that they had done so, showing | 
the views of those who had devoted much| PO 


time to the observation of the Moon. 
F. R. S. 


PLANETS AND THEIR ATMOSPHERE. 


{9.1—I am wholly sceptical about the 
*‘ spoke-like markings’’ on Venus. So far as 
I know, no one ever saw them but Lowell, 
and he claimed to see them with 3-in. aper- 
ture—quite enough, in my opinion, to stamp 
them as mythical. There have been quite a 
lot of myths about Venus. What is not 
mythical is that she most certainly has an 
atmosphere at least as dense as ours, and 
much more heavily cloud-laden. This seems 
to me to be no more open to question than 
the snow on Mars. 

I also wholly disbelieve that anyone ever 
saw markings of any sort on N f 
happen to have paid a great deal of attention 
to both tbe inferior planets, and have 


No inequalities on the f 


Johnson 


scopes in daylight when at a great altitudo. 


the observer’s imagination or to eye-strain 
in trying to see what is not within the 
limits of vision. 


is no use 
eres to gach tiny masses. 
repulsive force which acts on comets’ tai 
would suffice to drive away gaseous matter 
from their tiny gravitation. 

Wm. F. A. Ellison. 


THE CALENDAR. 


(10.1—I wonder how many people share 
Mr. J. G. Chilton’s desire (305) for the intro- 
duction of a fancy week once or twice a year 
in order to make the calendar balance. I 
certainly do not. 
but a backward step, for it is the very same 
that was used by many of the civilised 
nations before the Julian Calendar was intro- 
duced. The great merit of the Julian and 
Gregorian Calendars was just that they 
abolished these inconvenient and disturbing 
devices and gave the world a uniform 
method of counting the year. Nobody 
except, as I said before, lovers of change for 
its own sake wants to have a New Year’s 
Day always on the same day of the week, 
and every day of the year fixed for all time 
to come. It is only one more freak of the 
faddist and change merchant, to whom we 
are.indebted for the highly doubtful baer ae 
of ‘‘Summer Time.” s last, I am thank- 
ful to see, is disappearing from one coun 
after another, as each in turn gets “fed up ” 
with. it. 

Personally I like the variety in having the 
weeks continually falling differently from the 
months. 


year and 184 in the second. For the Earth’s 
perihelion falls within the former period, 
and consequently the first half-year is, in 
fact, shorter than the second. 
I most sincerely hope Lord Desborough’s 
Bill will never become law. 
Wm. F. A. Ellison. 


_ POLLENS. 
(11.J—Mr. Nelson’s letter (7) relating to the 


y pollens of the common fuchsia and of a white 


lily opens up a vast field for any microscopist 
who thas the time and inclination to make a 
study of pollens. Text-books on botany 
usually pass over the subject of pollens in 
a few lines, some giving an outline drawing, 
badly done, of one or two forms, with a 
vague T or two regarding their use in 
the fertilisation of flowers. In the spring of 
1921 I commenced to collect and study the 
liens of various flowers, and now have 
several hundreds mounted for the microscope. 
The idea which I held that the pollens of the 
various orders would bear some close re- 
semblance to one another inter se, while dif- 
fering irom those of other orders, has been 
borne out by observation. For example, the 
pollens of the order Rosacee are similar to 
one another, while differing vastly from those 
of the Composite, which beara strong, almost 
an exact resemblance to one another. Both 
differ from the Ericeæ, which order includes 
the erica, or heath, or ling, the arbutus, 
bilberry, and rhododendron. When I first 
eaw the pollen of heather I Toont it might 
belong to the same order as the bil : 
Then I compared that of the rhododendron 


with both, and found it similar. Later I 


‘studied the pollens of azalea and arbutus, and 
I] found them to be similar to that of heather. 


So I drew the conolusion that all these be- 
longed to the same order. Referring to an 


observed them constantly with powerful tele-. 


I have never been able to see any detail on 
Mercury, except the curiously irregular ter- 


minator mentioned in a recent letter. Any- 
such things as criss-cross markings on 
a difficult object may safely be ascribed to 


It would not be a forward | f 


And there is an astronomical fitness | Ba 
in having 181 days in the first half of the 


encyc:opedia of botany I was agreeably sur- 
prised to find that my conclusions were cor- 
tect. I here, of course, refer to the natural 
arrangement and not to the Linnzan system. 
As far as my abservations have gone, I have 
found that each order has ite pollen type, and, 
given a single grain of pollen, one should be 
in a position to at once fix the order to which 
the flower from whence it came belongs. It 
is also interesting, but at times annoying, to 
note how the pollen in one flower is mi 
with that from others, either blown there by 
the wind or carried by insects. The pollen 
from the pines in Bournemouth not only in- 
fested des flower, but laid a yellowish dust 
on the roads and footways during the spring. 
The gradual change of the forms of pollen 
from one order to another may bear a simi- 
larity to that of the relations and characteris: 
tics of the chemical elements. It is a vast 
study and could never be completed by any 
one person during a lifetime. 
W. G. Royal-Dawson. 


FRAME AERIALS. 
(12.—With reference to the article on 
frame aerials appearing in ‘‘Ours”’ of 
stint 14: if it is desired to receive by crystal 
with an inside aerial an arrangement far more 


efficient and more simple to construct is to 


bunch together at one end twelve wires of 
equal length and sufficiently long to reach 
from the apex of the attic roof to near the 


oor. 

The bunched wires are suspended by means 
of an insulator in the centre of the attic roof, 
and the wires spread out like the ribs of an 
umbrella) and fastened near the floor to 
insulators. - 

The ‘‘lead in” is taken from. the rib 
nearest the receiving apparatus, ‘‘ earth’’ 
being made on a water pipe where the latter 
enters the ground. 

With such an aerial as this I oan receive 
on crystal the broadcasting transmissions 
from Marconi House strong and delightfully 
sal on three headgear at a distance of 15 


Of course, this cannot be done with any 
crystal set. The apparatus used is of very 
high efficiency, and is a modification of m 
standard receiver described in the “E.M.” 
many years ago, and designed and built prin- 
cipally for the reception in England of the 
then only Transatlantic station at Glace 


‘the bulk of crystal apparatus on the mar- 
ket is very poor, the construction being 
crude and the detector one that requires con- 
tinually fiddling about with, and which at its 
best is not very sensitive. 
When the ‘broadcasting becomes more 
eneral or when a programme is announced, 
f shall be pleased to demonstrate within a 
reasonable distance of London the simplicity 
and efficiency of the crystal at ite best for 
broadcast reception. It will do up to 20 
miles with inside attic aerial, and 50 miles 
with suitable outside aerial; costs nothing to 
run, is free from all the failures and 
difficulties of valve circuits. 


B. S. T. Wallace. 
113, St. James Road, 
Upper Tooting, S.W.17. 


WEATHER: FORECAST. 


{13.I—According to calculations made on 
our system Mr. Robertson and I predict very 
unsettled, thundery weather, with heavy 
rains, local thunderstorms and, possibly, high 
winds until about August 3 or 4. The 
weather will then become fine and warm, so 
that Mr. Godden may expect a fine, warm 
day for Bank Holiday on Hampstead Heath. 
The weather during August generally in the 
south-east of England will be fine and warm, 
broken only by local thunderstorms about the 
middle of the month, being v fine and 
warm at the end. In Scotland the weather 
will also be finer than last year, but in Corn- 
wall and the extreme south-west of England 
generally there will be a tendency for rainy 
weather until September, when fine weather 
will probably set in in that district also. 

Nowhere are definite forecasts for several 
districts, and Mr. Robertson and I will be 
very pleased if readers of ‘“‘ Ours ” will give 
them a fair test, and, if they approve, that 
eath “reader that, may do so will signify his 


a 
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approval by purchasing a shilling copy of 

‘Simple Weather Forecasting” and AAE 

mending it to at least one friend. (See advt.) 
D. W. Horner, F.R.A.S., F.R.Met.Soc. 
Tunbridge Wells, July 22, 1922. 


I 


A PORTRAIT OF MR. E. M. NELSON 
f AT HOME. 


u4. —Mr. Nelson, having for a long period 
been ‘such a constant and helpful correspon- 
dent of the ENGLISH MECHANIC, it is certain 
that many will be interested in the annexed 
photograph taken of him at home while work- 
mg with his Powell No. 1. In view of per- 
sistent efforts to obscure the real issue, new 
readers of this journal may be at least partially 
unaware of the yeoman service he rendered 


in. time of need to the cause of efficient prac- 
_ tical microscopy in its darkest hour by bring- 
ing forward his system of ‘‘critical’’ images 
as diametrically opposed to the procedure in- 
culcated by Professor Abbe deduced from his 
theory of microscopical vision. Nelson clearly 
pointed out the fallacy of some of Abbe’s most 
important dicta relating to the resolution of 
diatomic structures as far back as the 1886 
issues of ‘‘QOurs,’’ when even strength of 
language having failed the British partisans of 
Abbe they, as a last resource, were driven to 
as far as possible stop all adverse criticism. 
A perusal of the microscopical journals of the 
time will amply suffice to convince those in- 
terested of the true facts. Whatever the short- 
comings of his exponents in this country may 
have been, it is noteworthy that Abbe himself 
always evinced courtesy, and, indeed, greatly 
modified many of his earlier dicta in conse- 
quence of Nelson’s criticism. Abbe further 
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wrote to Dr. Dallinger that he was ‘glad to 
see his theory so ‘‘ extensively and inten- 
sively ’’ described in the edition of ‘‘ Carpen- 
ter’? which Dalinger was then preparing 
with Nelson’s assistance. This is seemingly. a 
sufficient answer to those who still maintain 
that Abbe’s theory is not properly understood 
by those who do not unreservedly accept his 
views in toto. ‘The photograph may also prove 
of interest as showing the famous Powell No. 1 
stand, the only microscope, British or foreign, 
that ever received world-wide approval, and 
was invariably accorded the grand prix at the 
great international exhibitions. is stand, 
being difficult to make and requiring highly 
skilled workmanship, is in these post-war 
times not commercially popular, and has been, 


‘in the writer’s view,' unwisely jettisoned by 


our opticians, who prefer to produce copies of 


ah. 


the Continental laboratory type at-a price 
that requires heavy Customs protection to 
enable them to even partially hold: their own 
in this country. A, A. C. Eliot-Merlin. 


Ealing, July 17. 
———_—_ O @-¢—___—_ 
“Ere, my man, git yer coat on,” cried 
the irate foreman. ‘‘ Why, what’s wrong? 
I’ve done nowt,” said the amazed workman. 
“I know,” was the grim rejoinder, “ that’s 
why I’m sacking yer.’’-—‘‘ Morning Post.” 


A new use for aeroplanes, that of dropping 
seeds in spots otherwise inaccessible to men, 
has been found by Army officials in Hono- 
lulu, and is being carried’ out in co-operation 
with the Hawaiian Sugar Planters’ Associa- 
tion in an attempt to re-forest a series uf 
steep ridges and gorges which form one of the 


Visland’s watersheds. 


` [367.1 —GOUT.—The worst thing for gout to 


circulates more freely, I-sleep better, and never 


| [377] TELESCOPE HOUSE FOR RE- 


] quite recently done speculum refiguring for 
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REPLIES TO QUERIES. 


my knowledge is coffee; until I found this out 
I was piling up my agonies and. dreading 
further developments. Meat seems to be worse 
than vegetables, fruit, and so on, so I try to 
have it only once a day. , The result from the 
change of dict has been that my bunions have 
almost disappeared, my blood is thinner and 


suffer from the hot and heavy feet I had re- 
signed myself to. The veins in the calf.of my 
leg. no longer swell, so I have not had to 
employ an elastic stocking, nor to give up my 
ornamental turning, etc. . . K. ©. A. J. 


FLECTOR.—My best thanks to the various 
correspondents, and particularly to Mr. Edwin 
Thorne. of whose offer I will gladly avail 
myself, A friend has suggested a modifica- 
tion of Mr. Thorne’s idea—to have the whole 
house made to revolve, and observe through 
the doorway. Will any reader with experi- 
ence of this type please advise as to size. and 
number of wheels and section of rail for a 
10-ft. square house which would enable same 
to be easily turned without gearing? - 

z H. H. Waters. 
Rivermead, Durham Road, Harrow. 


[379.—DOUBLE IMAGES IN NEW- 
TONIAN REFLECTOR.—Curiously enough, 
I find on referring to my notes that I have 


three gentlemen of the name of Butler. The 
10-in. was for another of them. (Your 64 in. 
was’ most certainly not flexured. If it now 
shows signs of being so, it can only be due to 
a too tight cell- The cell must be lightly 
turned out in a lathe and sufficient cut taken 
from the inside to give the mirror plenty. of 
room. The modern very large refractors do 
suffer from flexure, due to their great weight, 
the lenses being supported at the edge only. 
ao Wm, F. A. Ellison. 


[381.] — SOFTENING CELLULOID.—In 
“ Cassell’s 1,000 Practical Receipts” it says:— 
To dissolve scrap celluloid, place the celluloid 
in a closed canister and. moisten it with 
camphorated spirit.. If desired, a large piece 
of camphor and some methylated’ spirit 
may be used instead of the camphorated spirit. 
When the celluloid ig softened it should be 
thoroughly kneaded to render the whole. mass 
uniform. ` K. C. A. J. 


[386.—CUTTER SPEEDS.—I ‘cannot quite 
focus ‘‘Cutter Speed’s” query. have to 
exécute such a job as he describes vaguely, I 
employ the spiral apparatus that the late Mr. | 
J. H. Evans so full explained in “ Ours.” 
Holtzapffel also deals with it, but there is 
another method that entails the addition of 
more costly apparatus, namely, the geometric 
slide-rest that the late Captain Pudsey Dawson 
and Mr. F. N. Massa invented or developed. 
Vol. 46 contains excellent diagrams of the 
latter’s, all made by his own hands. However, 


the spiral apparatus suffices for me. 
KCAL J.. 


[396.}—_COLLAPSIBLE PUNT—A col- 
lapsible punt of the dimensions given would 
be: very crank for two persons. Long ago I 
was given a basket-built punt about 5 ft. x 
3 ft. x 1 ft. that conveyed the husband of a 
well-known lady novelist and myself across a 
wide jheel in the Punjab, but we.sat facing 
each other and parted our hair in the middle, 
as we jokingly said, and it was a near squeak 
in smooth water, which was within 3 in. of the 
gunwale. Laths of larch and any light sail- 
canvas (I know one man who used dishcloth!) 
well dressed with tar, will give a more suitable 
punt if made 8 ft. x 3 ft. 6 in. X 1 ft., but she 
will be light and crank. * K. C. A: J. 


[418.)—ORGAN CLAVIERS.—The College 
of Organists, in their “ Resolutions,” prescribe 
a difference of height of 29 inches (centre of 
pedal board) in the case you state, and that 
the Great. Organ sharp key be in any case two 
inches nearer the player than the (centre) short 
pedal key. Diapason. 


[423.)}—LATHE MANDREL NOSE.—The 
use of a female screw on the mandrel leads 
to a weakening of the chuck, which must have 
a small male screw to fit in. Also, the ad- 
vantage of the centreing collar on the mandrel, 
at base of screw, is sacrificed; the usual large 
mandrel nose and large boss on chuck insure 
the better strength and rigidity, with accuracy 
of centre when replacing the a a. kJ 


[425.]—WATER-WHEEL.—Yes; ñh the 
case (of overshot: or, breast wheel, for effi- 
ciency. the best ‘place. for drive is on ‘the side. 


~ 
` 
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where water acts. In this case the weight 
on the wheel bearings is only that of the 
remainder of the wheel. If the drive is 
taken from the opposite side the weight is 
that of the wheel plus the force exerted by 


the water and the downward drag of the. 


inion drive. If the wheel is large and the 

earings good and well lubricated the extra 
friction may not amount to much, but it is 
there all the same. ` T. M. H. 


[439..—CUPOLA.—The querist does not say if 
he wants 30 cwt. in one casting, or xf that quantity 
of metal is to be divided into smaller lots. An 
18 or 20 inch cupola should be large enough; 
small cupolas are not very economical, and 
usually use more coke per ton of metal than 
larger ones. Use good coke, the best you can 
get; it is cheapest in the end. As to the re- 


spective merits of a Roots blower or fan, it is f 
difficult to decide. Personally, I should prefer 


a good fan—it is usually a matter of opinion. 
As to specs: the makers of either fan or blower 
will tell you what speed to run at. J. N. O. 


{441.) — THE DECOMPOSITION 


obtain the oxygen in your experiment i 
due to your battery, 
wire you use is copper, 


which forms round the electrode. It is us 


to use platinum electrodes, and then the gases 
will not react, and so oan be collected. If you 


were to make some zinc electrodes and amal- 


gamato them well with mercury, you will get 
Your battery should do well 
the purpose providing you use electrodes 


a good result. 
for 
-that will not react with the oxygen. 

W. Stephens. 


{444.)}—FPORCE PUMP.—There is no doubt 


‘that your pump barrels have worn in the work- 


ing parts to a larger diameter. I have chipped 
and filed pump barrels in a like case, but the 
best thing for you is to get a decent jobbing 
engineer to bore out barrels with cutter bar 
ot -lathe and fit oversize leathers. If the work- 
surface, it will do to just 
bore out small part of bore where buckets 


ing part has a good 


have not worked; these parts I would bore a 


little larger than working parts, the two sizes 


‘tapering into one another. 
William F. Jacobs. 


[445.1—BIT.—The best bit is a special drill as 
made by leading makers of twist drills, and is 
in appearance a twist drill, but with gimlet 
lead and. side cutters. writer oan 
thoroughly recommend those made by the 
Cleveland company; the 4 in. size should be 
run at about 2,500 r.p.m. Good results can 
‘also be obtained using an ordinary twist drill 
ground with keen edges; if such a tool is of 

igh-speed steel it will not suffer from the heat 
generated—quite a consideration if it is re- 
quired to work continuously on damp or un- 
seasoned material. J. Booth. 

46, Crofton Park, Yeovil. 


[450.}-CONTENTS OF OBLATE SPHE- 
ROID.—The capacity of the segment in 


R 
question is equal to half the total contents of. 
t 


e spheroid minus the middle zone, 16 in. 
in thickness — equal, 
3554.7 cubic inches. 


approximately, to 
Cosmos. 


(451.]—SHRINKAGE IN BRONZE CAST- 


INGS.—The reason why shrinkage in bronze 
castings takes place is ‘because moulders have 
mo head of metal to feed the castings during 
Poan All castings of any weight, such as 
these bushes, should have head of metal, or 
risers, as moulders call them, and these risers 
must be largə enough and high enough above 
the top pori of the boxes in which the bushes 
are moulded, and also these risers must be big 


enough to keep fluid a little longer than the 


castings. Solid and sound castings can always 
tbe obtained if the risers are large enough to 
keep fluid longer than the castings. Your 
‘bushes should tbe dried ere you cast them, and 
your cores should have a clear vent right 
through the centre, and make sure that this 
vent is quite clear from one end into the other 
end, and be certain when you place these cores 
in your moulds that the metal cannot get into 
these vents, otherwise you will have bad cast- 
ings and full of blow holes if metal gets into 
these vents. A. Jones, Foreman Moulder. ` 
410, City Road, Old Trafford, Manchester. 


1452.}—GLUE FOR PATTERNS.—Probably 
‘““Craid”’ would last much longer than ordinary 
glue, which dries up and decomposes rapidly 
in the tropics. 
tests on aeroplane propellers—heat, cold, wet, 
and dry—it must be tough. I find nothing to 
match it in England. K.C A. J 


S TEREP HOT WATER.—There is a 
Jac of evidence that heat ever made 


OF 
WATER.—The fact that you are not able to 
is not 
I am assuming that the 
Te std Stir met aaa 

a is us nm 
eA oh ad 4 ard aual more than a “tickle” will be found to be 


As Croid stood the hardest 


chemically pure water appear red-hot. The 
effect of heat upon a metallic container of steam 
or water is another matter. Besides appear- 
ing as ice and steam, water is one of the 
liquids capable of the state termed ephe- 
roidal. This state is observable when a drop 
of water is allowed to fall upon the surface 
of a metal plate heated nearly to redness. 
The liquid drop will then take the form of a 
flattened globule which swims about on a 
film of vapour while gradually evaporating at 
a temperature below the usual boiling-point of 
the liquid. A. C. Garwood. 


[456.--RED-HOT WATER.—Under pressure 
in’ a sufficiently strong vessel. There can be 


no boiling if the steam cannot escape. _ 
. Wm. F. A. Ellison. 


[457.J—SILENT ALARM.—A safe, bene- 


ficial, and reliable means is to employ a slight 


electrical discharge through a small medical 
coil, the primary current to be supplied by 
one, or perhaps two, dry cells. Connections 
to be made from the coil by means of light 
flexible silk-covered cable to two rings (prefer- 
ably silver) to be worn on the first and small 
fingers respectively of one hand. The intensity 
of the “shoêk” can be regulated to suit per- 
sonal capacity by previous testing and adjust- 
ment of the sliding tube in the coil. . Little 


sufficient to wake one gently, but firmly. An 


ordinary bedside clock can be arranged to 

close circuit at the right time. J. Booth. 
46, Crofton Park, Yeovil. 
[462.}—BACK-LASH IN  SLIDE-REST 


SCREW AND NUTS.—Tighten up the cham- 
fer, or side bars, so that the slides will not 
move except by the motion imparted by the 


sorew. There is always backlash between a 


screw and its nut after a little time in use, 
except in some very delicate scientific in- 
struments, perhaps. K. C. A. 


[462..—BACK-LASH IN SLIDE-REST 
SCREWS AND NUTS.—Querist does not state 
how the thrust is“ taken on the crose-slide 


‘screw; this may account for a good deal of 


back-lash if free to move endwise. Providing 
that this has been adjusted either by 
nuts or a washer behind the thrust-collar, and 
back-lash is atill prevalent, a weight can. 

suspended by means of flexible steel cable to 
hang over a grooved pulley in front of the 
lathe. The pulley should be rigidly fixed on 
to the apron, and the free end 
of the cord be hooked on to the 
cross-slide portion of the  slide-rest in 


front, so that this member is pulled toward the | 


operator, this last being an essential condition. 
By a system of pulleys the weight can be made 
to hang behind the lathe, say one pulley fixed 
horizontally on the saddle to just miss the 
right-hand edge of slide-rest, and on the ex- 
treme front of saddle; another placed to stand 
out from the back of saddle, but so arranged 
that its top edge is slightly above the saddle 
level and in line with the outer edge of tho 
horizontal pulley; by hooking the free end of 
the flexible cable to the front of the slide-rest 
as before, and leading over the front pulley 
first and then over the back one, the effort 
will be exerted in the right direction, whilst 
the inconvenience of the weight hanging in 
front is not apparent. J. Booth. 
“Lorna Doone,” 46, Crofton Park, Yeovil. 


[463..—-LATHE.—Which poppet-end do you 
mean? If at the fast headstock end, replaning 
would be the proper thing, but it can be done 
at either end by draw-filing and scraping to 
the amount shown by the application of a true 
steel straight-edge. See no daylight anywhere 
between the bed and Strmlebvedee: a Es 


1463.)—LATHE.—Providing that you can 
equip yourself with a true straight-edge about 
the same length as the lathe-bed, a small sur- 
face-plate. a smooth flat file. and one or two flat 
scrapers, there is no reason why you should 
not attempt to true up your lathe-bed with 
confidence. A pece of ground plate-glass 
makes a goodi surface-plate for such work, but 
must be handled carefully. To set about the 
job, coat the surface-plate thinly with some 
marking medium, lampblack mixed with machine 


.oil, red lead mixed similarly, or quite tho best is 


Prusian blue, used right from the tube: 
semear evenly over the plate until nicely coloured ; 
reverse the plate and rub the coloured side 
over the inaccurate end of the lathe-bed only, 
taking care that it rests evenly on the high 
points. Some of the marking will have been 
transferred to the lathe-bed, showing up the 
places upon which the surface-plate has rested. 
The object is to continually remove these hich 
places, by means of file and scrapers, from the 
inaccurate portion only until the whole. is flat. 
It is advisable to work from the end inward: 


steel spindles if it is necessary for 


-hand-chaser. 


‘and check every rubbing by means of the 


straight-edge laid along the bed. Care will 
need to ‘be exercised to leave off scraping when 
the high part has reached the main level, or 
the whole bed will need to be gone over again. 
To this end, provide yourself with a packet of 
cigarette papers, cut several of them lengthwise 
into strips about 4 in. wide, place a number of 
these strips transversely across the bed about 
14 in. apart, and lay the straight-edge along 


them. The siguiente should now be rest- 
l 


ing on the papers, and by trial it will be found 
to be resting hard on one or two, whilst others 
will be quite loose; the loose ones obviously 
denote low places, whilst the tight ones denote 
the high. Now work off the inaccurate por- 
tion until every strip of paper throughout the 
whole 1 h of the lathe-bed is held by the 
straight-edge. Flat scrapers can be made by 
grinding the teeth from the top of flat files to 
about 2 in. down and the top edge flat and 
square, afterwards rubbing up on an oilstone. 
46, Crofton Park, Yeovil. J. Booth. 


[4710.] — HARDENING —_SPINDLES.— For 
parts which have to be hardened malleable 
iron is not suitable, Make them from mild 
steel and case-harden if the job will not run 
to cast. steel. . Malleable iron, so called, 


‘varies a lot in its composition. I had some 


cast for me by a firm in Birmingham which 
hardened up hke tool steel. As a matter of 
fact, a number of small lever castings were 
forged up and used for chisels, the usual 
method of tempering being employed. Try 
your spindles in this way first, and, if un- 
successful, try one of the many case-hardening 
materials advertised, and follow the directions 
given. David J. Smith. 


(4710. —HARDENING . SPINDLES.—Case- 
hardening with ‘‘ Kasenit,”’ or in a muffle with 
charred leather parings, bone-dust, ete., will 
help you, but steel will harden in the usual 
process with prussiate of potash, a material I 
never ‘use for my lathe jobs or for anything 
else. - ' K.C. A J. 

(470 —HARDENING SPINDLES.—The 
whole properties of malleable iron are against 
it being satisfactorily case-hardened, surface 
hardened, or hardened outright. Experiments 
which the writer has made in this direction 
have never proved successful. Small pieces 
can be made to take a surface hardness as ae 
repeated liberal treatment with Piftinille, but 
after quenching are usually so brittle as to be 
useless. Querist should consider inserting mild 
em to be 
hardened. J. Booth. 

“ Lorna Doone,” 46, Crofton Park, Yeovil. 


[472.—SCREW-PITCH STRIKER.—I do 
not use this tool, but know it, A small, sharp- 
edged wheel or disc is carried in a fork, in 
which it may be set at the correct angle of the 

itch for that particular diameter. Held 
fehtly on the tee-rést and pressed against the 
work, it will travel along; then you can test 
it with the chaser before putting the latter into 
cut and correct the angle if nee = 


1472..—-SCREW-PITCH STRIKER.—There 
is a description of Cooke and Sons’ pitch-strik- 
ing apparatus on pages 62 vol. 6 and 328 vol. 12. 
Tt is a very useful arrangement. If 
“W. G. E.” lives in London and cares to take 
a short journey and advertises his address I 
will show him one. — W. M. J. L. 


[472..—SCREW -PITCH STRIKER.—Yon 
are probably alluding to the common or 
You can buy these for any 
thread, and with skill can strike the thread 
by hand in a lathe. Or by the use of a 
traversing mandrel a tool ground to a vee 
‘point will strike any thread put on the man- 
drel nut. In both cases the threads will be 
drunk for many attempts, as only by lon 
practice can a thread in sober condition be 
struck by hand. Chasers are about 1s. each 
at any engineer’s stores. David J. Smith. 


(473.]}—BOILER TEMPLATES.—About the 
best articles which ever appeared on boiler- 
making were given in the “E.M.” some 
years ago. I do not know if they were ever 
published in book form, but if you cannot get 
the volume of the “ E.M.” containing them 
you might be able to look them up in your 
local library. From memory, templates for 
all types of boilers were fully described. 

David J. Smith. 


[476..—ORGAN PIPES.—The elastic sheet 
of wind from the windway of the pipe is ad- 
justed to strike slightly to one side (or other) 
of the upper lip, consequently it overreaches, 
momentarily, towards that side, then rebounds 
to the other side of the lip, and so on. The 
oscillatory motion thus set up puts the air in 
Aand- near thexmouth into vibration, which 
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into a longitudinal l to raise 55,000 pounds weight through a dis- 


vibration is converted 
vibration of the whole column of air contained 
in the pipe. This would produce only a feeble 
sound, but the pipe-body is (or should be) an 
effective Pevoneting box, and intensifies that 
.somewhat confused motion—provided the fre- 
quency of the vibration be sufficiently high 
into a good musical note. Vibration of any 
part of the pipe means loss of sonority and 
waste of the work done by the blower in ex- 
citing the window sashes, ie benches, eto., and 
the vexation of the organist. This occurs when 
the material of the pipe is insufficiently thick 
or lacking in hardness. Diapason. 


` [4717.]—REFLECTORS AND TARNISH.— 
Never leave your mirrors uncovered when not 
in use. Have a close-fitting metal cap for 
each. Keep a roll of clean cotton-wool in 
the cover of the flat. 
mirror place a pad made of two circles of 
white blotting-paper, cne of stout pasteboard, 
and one of cotton-wool. Sandwich them 
and stitch them together in this order:—l, 
Blotting-paper; 2, cotton-wool; 3, blotting- 
paper; 4, pasteboard. Place on mirror, blot- 
ting-paper side next film. Attach a loop of 
string to the pasteboard side for lifting off. 
Pad should fit easily inside cell and be 
covered by cap. Dry well before the fire 
occasionally. Your film will last for ten years 
so. But every reflector owner should learn 
to resilver his awn glasses and tarnish will lose 
all its terrors. You forget that the objection 
to metal of all the sorts suggested is that its 
light-grasp is not half that of silver. It 
used to be 

double the aperture of a refractor to do the 
same work. This was true of the metal 
reflector. The silvered-glass reflector is little, 
if any, inferior to a refractor of the same 
aperture in light, even with all the limpid 
transparency of modern glass. Do you want 
to sacrifice this enormous advantage for the 
sake of saving the trouble of occasional re- 
silvering? o not try to polish up a 
tarnished mirror. You lose so much silver 
that the light-grasp is less after polishing, 
not more. And do not be deceived by the 
brilliant appearance of a well-polished metal 
mirror, The best-looking metal actually 
reflects less light than a very badly tarnished 
silver film. have an old 4-in. metal 
Gregorian here. The mirror looks quite nice, 
but its light is about that of a l-in. object- 
glass. A pair of prismatic binoculars x6 
shows e Lyre better far than the 4-in. metal. 

Wm. F. A. Ellison. 


[478.}-THE PLANETOIDS.—No one now | ho 


holds the explosion theory, and the collective 
mass of all the known planetoids would not make 
one planet 500 miles in diameter. The ring of 
planetoids is similar in origin and constitution 
‘to the rings of Saturn, only far Jess dense. 
Wm. F. A. Ellison. 


[478.1-THE PLANETOIDS. — Modern 
science entirely rejects the explosion theory of 
the origin of these bodies. The position where 
they most tend to draw together happens to 
be just where the disturbing influence of 
Jupiter must have a scattering effect, and 
compel them to follow a different orbit, and 
those orbits ‘have been most affected which 
synchronised or were commensurate in period 
with Jupiter’s period. Had such disturbing 
influences not existed, then, in all probability, 
these scattered planetoids would have drawn 
together, and ultimately have coalesced into 
one large planet. Mark Wicks. 

Surrey Lodge, Thornton Heath. 


(481.}—-THE MOON.—If the Moon had an 
atmosphere as dense at her surface as the 
Earth has at hers there could be no eclipse and 
no occultation. A star centrally behind the 
Moon would be visible all round her limb as 
a ring of light. Likewise the whole Sun 
would be so visible when geometrically he was 
totally covered by the Moon. 

Wm. F. A. Ellison. 


[482.}-QUICK-BOILING KETTLE.—I had 
one of these, but the trouble was that the 
tubes across the botton were straight, and 
the expansion always caused them to leak at 
the ends, As they were fitted very close 
to the roof of the raised bottom it was 
sun boss ble to solder them to stand. Buy an 
ordinary round flat copper kettle and run 
about a ‘dozen pipes through it from a 
circle round the lid opening to the bottom. 
Slope the tubes by making the top tube 
circle, say 6” diam. and the bottom 8” diam. 
Tin the tubes outside before soldering in 
place. Tubs, 4” inside diam., Í is 
will make the kettle boil like Old Nick, and 
the tubes will not leak. David J. Smith. 


(483. — HORSE - POWER.—The “ horse- 
power,” as established by James Watt, is 
generally understood to be the effort required 


Inside that of the | 


held that a reflector should be| N 


tance of one foot in a space of time equal to 
one minute; or one pound raised through 
33,000 ft. in one minute; or, again, one pound 
raised through one foot in 1/33,000 minute. 
Thus, if steam be admitted to an engine 
cylinder of 1 ft. stroke so that the mean 
pressure throughout the stroke is 330 lb. total 
in such a manner as to move the piston 100 
times per minute, one horse-power (H.P.) is 
exerted. Allowing that a double-acting engine 
be under consideration, this condition applies. 
to each side of the piston, thus doubling the 
H.P. available for turning the crank. A little 
consideration of the above will enable the 
accepted indicated horse-power (I.H.P.) equa- 


tion to be readily analysed. Thus:— 
. _ PLAN 
I.H.P. = “35,000 


where P = mean or average pressure through- 
out the stroke; L = length of stroke in feet; 
in double-acting engines this quantity should 
be multiplied by 2 to give the total movement 
of piston to one revolution of crankshaft; A 
= area of piston in square inches (this is 
necessary because the steam pressure is 
measured in “pounds per square inch”); N 
= number of revolutions of crankshaft. per 
minute; 33,000 = constant as above. Example: 
Find the I.H.P. of a double-acting steam 
engine, 3 in. bore by 6 in. stroke, mean 
effective pressure 50 Ib. per square inch, 
running at 200 revolutions per minute. Sub- 
stituting definite values for P L A N we have 
Pe ae L=1,A =1.5 x 15 x 3.1416 = 7.068, 


50 x 1 x 7.068 x 2CO 
~ 33000 = 1 H.P. = 2.14 H.P. 


For compound engines a fair result can be 
obtained by considering both or all 
cylinders as one, and assuming the mean 
effective pressure to be the mean between 
gauge pressure and terminal pressure (terminal 
pressure is the pressure (gauge) of the fully- 
expanded steam at the moment of exhaust). 
To arrive at an even approximately accurate 
result, particularly when considering com- 
pound engines, it is necessary to consider the 
pecujiarities of individual design with regard 
to steam cut off, condensation, clearance 
volumes, back pressure, etc., to arrive at the 
mean effective pressure. ‘The bést means is 
to take an actual indicator diagram from 
each cylinder and add together the work done 
in each. It should be clearly understood that 
the above deals with calculated or indicated 
rse-power only, and does not take into 
account mechanical efficiency; the actual or 
brake horse-power (B.H.P.) is quite a different 
matter. James Booth. 
46, Crofton Park, Yeovil. 


[484.}—HEAT OF VAPORISER, ETC.— 
By heating the vaporiser too hot you increase 
the trouble from carbonisation. hen work- 
ing the -vaporiser should not exceed a dull 
red, though when standing with the pilot 
alight the vaporiser may get hotter than this 
on account of nothing going through it. 
Paraffin vaporisers are fitted with baffles to 
assis; the action, and do not really need to 
be as hot as petrol ones. I do not think a 
parafin pilot 1s worth worrying about, as it 
would give more trouble than petrol and take 
longer to warm up, but if you want to make 
one, copy the petrol pilot exactly, and put 
an extra bar in the vaporiser at the top and 
two extra down tubes, making it like a 
Swedish Hecla. burner. David J. Smith. 


(485..—BEST NIPPLE.—The best type of 
nipple depends on the type of burner, 
and this you do not state. Prac- 
tically, every burner has to have its nipple 
fitted to it in the same way as the carburettor 
jet of a petrol engine. A multi-hole nipple 
is best, as it ensures a better mixture. Put 
on a jet which runs the burner satis- 
factorily on petrol, and then by trial close 
down the jets until they are as large as the 
burner will stand without howling. Remem- 
ber that a cold vaporizer will make the burner 
howl with almost any jet. If the car is one 
of the later types the pressure is too low: it 
should be 60 lb. David J. Smith. 


(486.1 — POWER FROM WHITE 
STEAMER.—You would get about half the 
power of your present engine, and if you 
wanted the engine to last it would not be wise 
to exceed 500 revolutions per minute. I do 
not think it would be of much use to fit the 
White boiler on top of the vertical, except as 
a superheater: it would be of no value as a 
generator in this position. David J. Smith. 


(487. -MECHANICAL PROBLEM.—I think 


this can be managed as you say with a rack- 
gearing into a spur wheel, only the wheel-to 


have one ratchet paw] and ratchet wheel om 
shaft to have only two teeth 180° apart. By 
arranging diameter of spur wheel so that mini-. 
mum stroke of rack gives a shade over half a 


revolution of wheel, I think you will find that 
exactly half a revolution will Ibe 


arranged on shaft, same to be 
applied by the battern just before i 
end of its stroke. 


ments are shown. i am F, J 


[487.--MECHANICAL PROBLEM.—How 
would this do? Use a rack drive, or pre- 
ferably a- chain and chain-wheel, with a 
weight on end of chain. Chain-wheel rides 
free on shaft below, but drives the latter by . 
means of a dog clutch with inclined backs 
to jaws. Chain-wheel has one jaw, but its 
mate (which is fixed on the shaft) has twa, 
and the two parts aré held together by a 
light spring. On the journey away from the 
fixed stop the chain-wheel clicks over one of 
the fixed jaws, giving sufficient margin for the 
variable travel, and engages on he DT 


[488.J—MILDEW IN ENGRAVING.— 
Immerse the prints in g very weak solution 
of hydrochloric acid and water (one fluid ounce 
of the concentrated acid in a quart of water) 
for ten to twenty minutes, and, without 
washing, place them at. once in a weak 
solution of bleaching powder and water (from 
a quarter to half an ounce of good bleaching 
powder in a quart of water) for the same 
length of time. Again transfer to the hydro- 
chloric acid without washing. If not 
thoroughly bleached, repeat until no further 
improvement is ‘observed, when the prints 
must be thoroughly washed in ordinary water 
for some hours. A small quantity of sodium 
sulphite may with advantage be added to. 
the water before finishing the washing to 
remove every trace of free chlorine. Instead 
of bleaching powder the so-called “‘ solution 
of chlorinated soda” may be used; this is 
sometimes too alkaline, and, if so, may 
render the paper dangerously soft and 
tender from the solution of the size in the 
paper. (From Bulletin No. 5.—Report on the 
Cleaning and Restoration of useum Er- 
hibits upon investigations conducted at the 
British Museum. Published last year by 


H.M. Stationery Office, Imperial House, 
Kingsway, London, W.C.2. roe a net.) 
: . B. Pol. 


{488.J—MILDEW ON ENGRAVINGS.— 
This is probably a case of what the experts 
know as foxiness, and is very commonly met 
with in the case of old engravings and books. 
The origin of. the more or less roundish brown. 
(foxy) marks is obscure, but they are thought 
to arise from_some chemival change in the 
paper itself. I have had considerable experi- 
ence in dealing with this very common trouble, 
and have found the following method highly 
successful. I have engravings and books whi 
have been washed. (the technical expression 
for the process) for years and retain their 
pristine whiteness. Thoroughly wet the en- 
graving by soaking in clean cold water for a 


Xime, drain, and then pour over it a solution 


of about one ounce of fresh chloride of lime 
in &bout a quart of water. This must be pre 
pared beforehand, the lime being allowed to 
sink, the clear liquor being carefully drawn 
off. Probably it will be found that the photo 
gradually fades away, and the whole surface 
of the engraving is whitened. | When this 
happens the liquor is poured off and the en- 
graving subjected to the action of a gentle 
stream of running water for two or three 
hours. This is imperative, as all trace of the 
chlorine ‘must be eliminated, or it will rot 
the paper. The whole process must be carried 
out, withsthe greatest care, as, when wet, the 
paper is very often extremely tender. I may 
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add that without seeing the engraving it is 
difficult to advise, but the treatment suggested 
would no doubt prove beneficial. Local. treat- 
ment, as suggested in answer from Mr. Ansell, 
would, I fear, prove worse than useless, and 


might ruin valuable engravings. 


George Edmund Cox. 
14, Jesse Road, Leyton. 


(4.1—GRINDING 18-IN. MIRROR.—My 
own enthusiasm for hand-grinding barely sur- 
vived the completion of two 6-in. mirrors, and 
entirely subsided when I attempted a 12-in. 
I therefore raise my hat to a man who has 
not only finished a 12-in., but proposes to 


‘tackle an 18 in. by hand. Personally I have} 


never regretted adopting machine-grinding; 
one learns so much more by the dogged per- 
sistence of the power-driven machine, where- 
by an idea may be followed wp, then aban- 
doned, and a fresh start made, ad nauseam, in 
a manner ‘that_would be quite impossible with 
hand labour. Having ground and polished 
several 18-in,, and larger, disks on the 
machine, I should set about it in the following 
' {manner if céndemned to do it by hand, Let 
us assume, at all events, that the 34-in. thick 
disk ig edged up, with a good round or bevel 
back and front, and its of even thickness 
throughout. It should be placed on a firm and 
- level Support, resting on a rubber mat hav- 
ing small projections all over the surface, on 
to which the glass can bed. It should be at 
a convenient height for hand working, with a 
clear path all round, as querist will under- 
stand. Owing to the excellent thickness of the 
disk, all the grinding and. polishing may be 
done face upwards, providing proper gare be 
taken to support the glass wit: 


ut flexure. The 
excavation may be made with the old 12-in. 


glass-grinder, weighted during the earlier por-| 


tions of the work. Indeed, it is possible to 
entirely rough and fine grind in this manner 
on the machine, but it is most unlikely that a 
regular figure could be obtained ‘by hand, 
therefore it will be safer to make a full-size 
grinder as follows:—Obtain an 18-in. disk of 
plate glass ł-in. thick. Fasten this with a thin 
layer of pitch evenly distributed on to a light 
iron or aluminium plate, or similar diameter, 
well ribbed, with projecting flange around the 
periphery to make it easier to handle. Pro- 
ceed to grind the plate-glass face upwards to a 
convex form by means of a smaller grinder, using 


principally circular overhanging strokes around | h 


the periphery until some approach to the cor- 
réct curvature has been obtained. The mirror 
and full-size grinder may now be worked to- 
gether to obtain a perfectly spherical curve. 
If the latter is not deep enough, resort to the 
small grinders again and finish with the large 
one, bearing in mind that when grinding 
mirror face upwards the curve is always flatten- 
ing. Once the depth, and a little to spare is 
obtained, the fine grinding wil] be easy, be- 
cause the grinder will be comparatively light, 
. and, when on top, makes a good job of the 
outside edge of mirror, the part that mostly 
matters. The polishing should be done partly 
with a full-sized polisher, for which as a basis 
the large grinder aforesaid could be used with 
advantage, and two smaller polishers, say, 
8 in. and 12 in. Trim the full-size polisher 
“around the edges, and do not use too long a 
stroke, or the edge will be badly turned. The 
smaller polishers should be worked with long 
strokes and plenty of side-throw, as evenly as 
posfible,, all over the surface. They {will 
eliminate zonal errors and prevent the curve 
flattening too much. They may be used for 
parabolising, but the large polisher should be 
used for a short time finally to correct any 
slight irregularity of figure that may have 
crept in. Even as described the job really 
requires two pairs of hands, and in case the 
querist’s enthusiasm evaporates, if he sends 
the disks to me I will at all events excavate 
the cavities on my machine in a very short 
time for him. If, on the other hand, he 
elects to build a machine, he may have par- 
ticulars of mine with pleasure. 
H. Hindle. 


| J. 
Union Engineering Works, Haslingden. 


(6.}—CHEMICAL—I have found Cal- 
lender’s Kalbitum pani an excellent pre- 
servative against acid fumes, etc. It is quite 
cheap, but 1s made in only one colour—black. 

David J. Smith. 


[7..}—PROTECTING WATER PIPES 
FROM FROST.—To protect water pipes from 
frost cover them with hair felt and bind 
tightly with tarred string, then fix over pipes 
a wooden casing. -The side pieces should be 
fixed to the wall with angle brackets or other 
suitable means, and the front pieces screwed to 
the edges of the side pieces. 

W. Stephens. 


[7.+PROTECTING WATER-PIPES FROM 
FROST.—Probably Leroy’s composition, ad- 
vertised weekly on the back page of ‘‘ Ours,” 
would answer. The writer has used strips 
of thick felt wrapped spirally round the pipe 
successfully. ‘This should be tarred on out- 
side pipes. 3 Cosmos. 

(7.}—PROTECTING WATER-PIPES FROM 
FROST.—The best means I know of is by 
winding thick straw ropes around, so that the 
metal is quite covered and concealed. If 
likely to be rained upon, then add a jacket of 
sail-canvas, sewn or tied, so that the water 
will run off and not wet the straw. Or, box 
with sawdust. K.C. A. J. 

(7..J}—PROTECTING WATER PIPES FROM 
FROST.—There is really no better or cheaper 
method than wrapping. with straw ropes. After 
these are wound on the pipés strips of hessian: 
or sacking should be wound over them, a 
then painted or tarred on the outside, | 

David J. Smith. 

[8.—TURNING WITH 'TEMPLATES.— 
Make a template out of sheet-iron or steel, 
the same as the profile of one side of the job 
you wish to copy; bolt this on two brackets 
across the lathe-bed so that a rubber of 
rounded-end steel may be secured in the tool- 
box and that it will follow the curves. Re- 
move the cross-feed screw from the slide-rest 
and attach a strong cord that will pass across 
the bed and a shifting pulley at the back, 

ə ke 


so that the rubber shall pt up to the 
template. Apparently you have- no lead- 
screw for screw-cuttin so your slide- 


rest will work along only the length of its 
top-slide, but you can ft it by hand to 
continue the cut ngit out to the end. The 
table-leg itself would be too soft to make a 
ood template. Cast iron was employed in 
ays gone by, for the model in copying lathes 
I ‘saw, but that is quite another kind of 
lathe. with revolving cutters at speed, 
.C. A. J. 
(8. —TURNING WITH TEMPLATES.— 
Not worth thinking about with a lathe of this 
type, where you would be limited by the 
travel of the top slide. If the lathe was a 
screwcutter, or fitted with a saddle and self- 
acting sliding and surfacing motions, it would 
be possible to do template work with it. For 
this, the screw of the top slide is removed and 
a roller fitted to a fork bolted to the cross 
slide is kept up to the template by a spring or 
eavy weight hung on the slide by a cord 
passing over a roller, The template is usually 
made up out of a length of strip steel, cut on 
one edge to the outline it is desired to. repro- 
duce. As the saddle passes along the bed the 
tool is moved in and out by the roller on the 
template. David J. Smith. 
10./FRICTION WHEELS FOR LATHE. 
y not mount a ball-bearing in a hard 
wood block? If -you must have wheels place 
one of 4” x 14” under the axle, and one of 
2" or 3" x 14” on each side a at 


. C. A. J. 
[10.1—-FRICTION WHEELS.—Out of date, 
and also live up to their name. What you 
want is to reduce friction. Get from a motor 
works a pair of Skefco Radial ball bearings, 
the internal diameter of which fits your crank 
shaft, and use these. A pair of worn bearings 
would do for this job. as, if not too 
bad, they would stand all the work you are 
likely to give them. They have to be taken 
out on a car when the slightest wear develops, 
but a little shake would be no detriment for 

your job. David J. Smith 


(13.}SILVER-WIRE PLAITING.—The 
description of this process is lengthy, so 
I recommend you to procure ‘‘ Knotting and 
Splicing Ropes,” by Cassell and Co., where 
you may find the turk’s head and ne-apple 
knots that you want. Annealed silver wire 
will work easily, while the ends are tucked 
away under the strands of the oe 


ee @ 


Locomotive Testing with a Piano.—A 
piano seems to be out of place in a loco- 
motive workshop, yet it has been found to 
play a very useful part. There is no better 
way of discovering cracks and defects than 
by striking the metal with a hammer and then 
comparing the noise of the vibrations with 
the piano notes. The man operating the 
piano must have a trained ear for music, 
seeing that it is his business to listen for the 
slightest discords. If the metal rings har- 
moniously with the piano note all is well; the 
least flaw will result in a discord. Defects 
that are hardly to be noticed by the ordinary 


‘the bottom and sides watertig. 


QUERIES. - 


[15.]}—PRESERVING FLOWERS.—Is there. 
any liquid in which I can immerse natural 
flowers to preserve their form and colour? I 
have tried alcohol, which preserves the form,. 
but it renders the flowers translucent; and 

lycerin, which preserves the. colour, but not 
theform. The flowers shrivel up in it.—J. N. F: 


{16.-—UNWANTED. BLECTRIC SHOCKS. 
--We have a.counter-shaft. that is driven from. 
the main shaft: at a speed of 200 revs., and 
which driyes:a.set.of fanners at 800. revs. ‘The 
gounter-shaft after. working seven or ‘eight 
hours develops such. an. amount of ‘electricity 
that one cannot touch. any part of it, or the 
pulleys, or hangers. without receiving a severe 
shock. Wanted, cause and cure. Might add 
that our laughing jackass suggests we ought ta 
utilise it somehow as a dynamo !—Amara.. 


OU7.1—HEATS OF STEAM.—Is there any: 
reliable means of finding out the heats of steam. 
at different pressures?—Geraint. 


{18.}-CUSHIONING AND EXPANSION.. 
—What is the reason so much cushioning is 
required in the high-pressure ‘cylinder of a 
compound engine? The piston has to travel. 
9 in. of the stroke with the exhaust shut 
against it. There is no lap on the inside edge 
of valve. The stroke of the piston is 33 in. 
If a bit was taken off the exhaust edge of the 
valve the steam would leave the cylinder too 
soon. Is there no remedy but that? At what 
angle with the crank is the expansion eccen- 
tric generally when the expansion valve cuts. 
off by the inside edge of valve?—Limke. 


09.}—-DRONE TRAP.—Can any practical 
beekeeper describe the best form of drone- 
trap to a wood hive that can be easily re- 
mores without disturbing the ‘bees?—Now 
and. 


(20..—POND.—During the forthcoming. 
autumn I want to make a small ornamental. 
pond -of about 10 ft. diameter by 1 ft, deep 
in the lawn of my back garden. Will some of 
our old friends tell me an easy way of making 

bi Aamcharin. e 


(21..—ORGAN.—Is the tremulant as used in 
large organs only used on stops in a swell box? 
Also, is it a device which is capable of acting 
only on pre-arranged stops in that box? Also, 
apart from the vox humana, what are the 
other usual stops this device is used on? 
Finally, could the writer of the excellent reply 
405 kindly give approximately the lengths of 
the longest ten’ consecutive pipes in the 32 ft. 
stop ?—Puzzled. 


(221—-CRACKED GLASS MYSTERY.—Wilt 
a kind scientific reader let me know whether 
the mystery of cracked glass is solved? as, if 
not, I want-to study it myself. As an instance, 
I have a sheet of glass which sprung a crack 
at the corner. When I drew my diamond. 
along to stop its progress it darted out 10 in.;. 
but on rubbing it along with a finger, J rubbed 
out the crack half way down, but was un-- 
successful beyond the diamond. scratch, so 
there is an isolated crack like a stick in a 
smooth sea; but the crack from the diamond 
mark to the commencement remains. Is it the- 
atoms joining up like water?—Benighted Ignor- 
ance. 


{23.1—W HIRLPOOL IN BASIN.—I have a 
wash-hand basin, and when it is about full of. 
water I pull the plug out as usual. The water- 
flows out, and very soon begins a whirlpool. 
motion. Why? What causes the whirlpool?’ 
It is always in the same direction. I have- 
known natural holes in the ground fed by a 
ditch do just the same thing. They are called 
‘‘whirly holes ’’ locally, and seem to me very- 
dangerous. I went down one in the summer 
when it was dry, and was surprised to find it 
no more than about 6 ft, deep though °10 ft. 
diameter. The bottom was very porous and 
soft, but bore my weight quite well.—F. G. 
Ansell. 

(24.1—H.P. OF ENGINE.—Would an 
brother reader give me the horse-power of 
engine with the following dimensions? Boiler: 
pressure, 100 Ibs.; diameter of cylinder, 16 in. ;- 
stroke of piston, 33 in.; condensing with auto- 
matio expansion gear controlled by Hartnall’s- 
spring, loaded type of governor. Varying steam. 
admission from zero to five-eighths of stroke.— 
Power. : 


[25. }+EINSTEIN.—Is it possible for Mr. 
Hollis to enlighten non-mathematical people like 


method of hammering are at once evident! myself, by stating briefly to what extent the 


when the piano test is emp!oyed.—‘‘ Scientific 
American.” 


acceptance ,of (Einstein's principles affects our 
knowledge of the actual dimensions of the golar 


22 


system? Is the Sun still ninety odd million 
miles from the earth, or where are we?—Arthur 
ee, 


(26.1—FIGURES ON FIELD-GLASSES.—A 
pair of field-glasses passed through my hands 
recently which had a series of geometrical 
figures very much resembling snow crystals. 
A local optician said this was the result of 
the introduction of small particles of the ad- 
hesive used in joining the lenses. He refused 
to accept my suggestion that crystallisation had 
ae place. is the explanation?—J. 

ood. 


(27.1—JAMS AND PERFUMES.—Would be 
. glad to have information as to process involved 
and apparatus necessary in making jams in 
comparatively large quantities. Also process 
involved and apparatus for distilling perfum 
from flowers, etc.—. agh. 


(28.J—HYPNOTISM AND HORSES.—In 
Albert Moll’s book entitled ‘“ Hypnotism,” in 
‘Chapter IV., dealing with cognate states, oc- 
curs the following statement: “ I speak of the 
so-called ‘Balassiren’ of horses, introduced by 
the cavalry officer Balassa. This process has 
been introduced by law into Austria for the 
shoeing of horses (Obersteiner).’’ I should be 
greatly obliged if any reader of “Ours” would 
give me full details of this method of sub- 
duing horses; or tell me where the information 
may be found.—‘‘ Horseman.” 


129.J—HYDREXEMAT.—Where can I get 
full particulars of Mr, Thomas Gaskell Allen’s 
‘* Hydrexemat”?—Sir W. Howell Walters, 
Haroldstone Hall, Broad Haven, R.S.O. 


(30.J—DRY CELLS FOR POCKET BAT- 
TERIES.—What chemicals do I add to give 
amps in dry-cell manufacturing for pocket 
batteries? Carbon or charcoal, blacklead, 
oxide manganese, calcium hydrate, sodium 
-chloride, ammonia chloride, chloride mercury, 
-zinc chloride.—E. J.- Matthews. 


[31.]—PRESERVING PBARS.—I should be 
grateful if one of ‘‘Ours’’ would give me a 
“tried and tested” recipe for preserving pears, 
cee the natural whiteness of the flesh.— 


(32. J—INDUCTANCE.—I should be obliged if 
‘any electrical readers would kindly say how 
the inductance of an electrical circuit may be 
calculated, having given as data, a straight 
iron core of known length and diameter, the 
number of turns, strength of current, etc.. Be- 
yond defining the “henry,” no text-book I 

ave seen gives any information as to ite cal- 
culation. urther, when the iron cirouit is 
closed, by how much is the inductance increased 
over that of a straight bar of equal length 
and cross-section, assuming the same number 
of ampere-turns in both? Also how may one 
‘know the greatest flux density has been 
reached for any particular section?—H. L. 
Browning. 

[33..—BENZINE AND ELECTRICITY.— 
During the process of rinsing silk and other 
garments in warm benzine, statio electricity is 
generated in such quantities as to ignite the 
vapour by a spark discharged under certain 
conditions. All. the metal tanks and machinery 
are electrically earthed, but owing to the 
benzine being a non-conductor it appears to 
retain sufficient electricity to produce a spark, 
and we should be much obliged for any in- 
formation as to how to conduct the electricity 
from the surface of the benzine as fast as it is 
generated.—Achille Serre, Ltd., White Post 
‘Lane, Hackney Wick, London, E. 


(34.)—SPINDLE MOULDERS.—I should be 
pleased to know if any readers have had ex- 
perience of foot-power spindle moulders, and 
if it is possible to do good work with one, say, 
to cut a g-in, moulding round a small table-top 
in oak. I could fit graduated feed if neces- 
sary. I have a 27-in. flywheel, weight about 
40 lb., and a pair of bevel wheels, 60 to 30, 
and a lathe on which I could do the requisite 
turning. But I do not wish to spend my time 
on a machine which, for want of power, would 
be little better than a toy. Any information 
on the subject would be thankfully received.— 
Cautious. 


(35.\—THE GLOW-WORM.—Has anyone ex- 
amined the spectrum of the light emitted by 
this insect, and, if so, of what character is it, 
and what particular elements are indicated ?— 


Phthynx. 


[36.]—EARTH PRESSURE.—It seems 
hardly correct to assume, as many writers on 
geological and kindred subjects do, that pres- 
sure due to the weight of the upper layers of 
the Earth's crust becomes enormous and in- 
creasingly so as depth increases. I can under- 
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ocean; but in considering the subject in con- 
nection with the dry land, should we not allow 
for the vertical pressure ‘being transformed 
into lateral . pressure in the manner. of an 
arch ?—Phthynx. 


(37.J—NODAN VALVE.—What metals and 
electrolyte are used in the Nodan Valve for 
rectifying alternating currents? Also what are 
the limits of voltage where it is applicable?— 
Thos. Brown. 


[38.}—CHEMICAL ELEMENTS.—I wish to 
thank Messrs. Tamblyn-Watts, Pinder, and 
Ansell for their kind answers, and would like 
to add that ‘‘sonium” is a printer’s error for 
“jonium.” Since writing, I believe Protac- 
tium is Uranium X,, and also I inadvertently 
asked for information for Neodymium instead 
of Neoytterbium. I should like to know which 
elements have atomic numbers 43 61 75 85 87, 
this being the origin of my query. I have 
failed to trace Victorium.—Crom. H. Warren. 


[39.]—OBSERVATORY FLOOR.—Wishing 
to construct an elevating floor for my observa- 
tory of the same style as that of Sir H. Grubb, 
worked by a handle without hydraulic power, 
and as the small illustration shown in “ Astro- 
nomy,” by George Chambers (Plate CXXVIL.). 
I would be pleased to know in what book I 
could find a description of it, with drawinge if 
possible, the floor to be 20 ft. diameter. I see 
from an old cutting that the early attempts 
with these floors that were hung on wire ropes 
that there was a decided see-saw movement as 
the observer walked round the floor: this is 
the difficulty I wish to overcome.—A Thirty- 
Years’ Reader, Melbourne. 


[40.}—GRINDING 124” MIRROR.—I have 
been 16} hours getting down to 19 ft. focus, and 
want about 94 ft. I have used long strokes with 
80 carborundum. Have I been a long time? I 
am getting 4 lb. each of 40, 60, and 80 hole car- 
borundum to see if it will hasten it. The two 
discs of rclled plate were 14” thick to commence 
with. Is this thick enough if I am careful? I 
made an excellent 83” about eighteen years ago 
out of 14” plate. Does paver polish quicke 
than pitch?—O.B. - 


{41.—DYNAMO.—Kindly give method o 
wiring Rotax Leitner dynamo to accumulator. 
It is intended to drive this dynamo (taken from 
a car) with a governed gas-engine at a given 
speed, Will it be necessary to use the brushes 
that are set at an angle between the (+) and (—) 
brushes, which I understand are put in to 
balance in case of excessive speed?—Tempus. 


[42.}—ONE-STRING CELLO.—At times for 
years I have attempted as a hobby to make a 
one-string violoncello, but I failed at getting a 
full heavy tone that would be distinctly heard in 
the room with a piano, violin, and harmoniflute 
playing. I should like to accompany the music, 
playing seconds on octave lower on something 
in the shape of a one-string cello. T have tried 
with gut and wire, thick and thin, but I do not 
get a loud tone. I have tried in box shape, 
wood, tin, and cardboard, and have discarded it 
to try again. Must the loudness depend on the 
size of sound-box or belly? I want to do with- 
out large size of body, and try to get a loud 
volume on one string design, the sound espe- 
cially deep and full-toned. Can anyone nee 
me with an idea, so that I can try again wit 
some measure of success ?—Milton. 


[43.]—ELECTRICAL CONDUCTOR.—Could 
any reader refer me to a list of liquids or solu- 
tions in their order of conductivity; or mention 
three or four liquids that are the best conductors 
—that is, have the least resistance ?—B. 


[44.]}—PEWTER PLATE.—I have a number 
of pewter plates to clean. Can any of your 
readers tell me of a dip or pickle to dissolve the 
hard scale which forms on these plates when 
neglected? I havo tried most strong acids with- 
out success.—S. K. Carter. 


— ore o 0 


The trustees of the Beit Scientific Re- 
search Fellowships have re-elected Mr. H. 


. L. Riley and Mr. W. A. P. Challenor to Fel- 


lowships for the year commencing September, 
1922, and also elected Mr. H. W. Buston to 
a Fellowship for the same period. All the 
Fellows are required to carry out their re- 
search at the Imperial College of Science and 
Technology. Mr. Riley is an Associate of 
the Royal College of Science and a graduate 
of the University of London in Chemistry 
with First-Class Honours. Mr. Challenor 
from Birmingham, where he obtained 

Mr. Buston, the new Fel- 


-stand that it is so in a mobile liquid like the' ship of the Imperial College. 
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ANSWERS TO CORRESPONDENTS. 
ee eae eee 
The following are the initials, etc., df letters to 
hand up to 1 p.m. on Tuesday, . July 26, and un- 
acknowledged elsewhere :— i 


0. B.—W. G. Royal—Dawson—Tempus—Milton—B.— 
S. K. Carter. 


Vinrvoso.—No. za 
T. L. OMiTH.—Thanke, no. 
Parsona.—Characteristically German! 


ZaNn0.—The mean density of the earth has been ex- 
perimentally determined as 6.6747 times that of 
water. 


VINCENT MARKS.—AI] artificial silks are made from 
cellulose, and what is called “ mercerisad cotton ” 
is practically a simple form of artificial silk. 


LAURENCE PaRRY.—It is evidently a night glass. It 
depends entirely on the quality of the lenses 
whether it is worth repair. 


F. A.—Soak your porous pots in hot solid paraffin, 
except a strip about half an inch wide the whoie 
length of the pot. That will allow sufficient 
endosmose. 


R. T. M.—Your conclusion ts probably not far out, 
as the friction of a mile of chain on a -rough 
road is great; but we do not know if any 

actuel experiement hae settled the point. 


INQUIRER.—I{ you can look up the BUILDING NEWS 
of April 15, 1892, you will find a very useful paper 
on “Pastels and Pastel Painting,’’ read shortly 
before that date at the Society of Architects. 


G. J. B.—The real name of our former valued cor- 
respondent ‘ Prismatique”’ was Mr. F. Dawnay. 
He died in 1898. You will find a note about his 
death and its cause on p. 499 of our issue of 
January 30, 1898. 


W. LLOYD.—There are the same number of notes in 
each ocbave on the piano; and, of course, the 
same number of sharps and flats. What is it you 
mean? There are, of course, fewer octaves on 
some pianos than others. 


R. C. R.—The greatest height ever reached in a 
balloon was made by Mr. Glaisher and Mr. Cox- 
well in 1862, when an ascent of seven miles was 
made. We think you will find a detailed account 
in the Reports of the British Association for 1862. 


A. E. S.—Goaking the ropes would be rather a big 
job on a large stale. The usual method is to 
stretch the ropes and twist them against the lay, 
the stretching being usually necessary before use. 
pa hale esata coiling against the tay is 

sable. 


M. C.—By the second law of motion, in falling 
bodies a force acting on a body in motion would 
produce the same effect as if the body were at 
rest. So that the force of gravity acting on the 
weight would cause it to fall to the floor of the 
carriage in a straight line, just as if the train were 
not moving. : 


CosMo.—The “‘ terrible effects ” were simply a bit of 
sarcasm on the part of the writer! There is not 
much on the engineering in the book mentioned, 
but a good deal of interesting information about 
the water supply of the principal cities of the 
world. It is published by the Cambridge Univer- 
sity Press at 6s. 6d. 


TIDAL LigHt.—The rise and fall of the cranks need 
not be more than 8 ins. at the extreme; very 
long arms would not be necessary, and their 
action would be identical with that of a pulley. 
Any provision for a large movement is not needed, 
as the float might rise freely on the vertical wire 
after the necessary rise for clearing the light bas 
been obtained. tobably a rise of 4 or 5 ins. 
would be sufficient. 


CockNngEY.—‘ A feather in his cap,” signifying honour 
and distinction, arose from the custom prevalent 
among the ancient Syrians, and perpetrated to 
this day among the various savage or semi- 
civilised tribes of Asta and America, of adding 
a new feather to their headgear for every enemy 
elain. In a manuscript written by Richard Han- 
eard in 1598, and preserved in the British Museum, 
it iə said of the Hungarians that it had been an 
ancient custom among them that none should 
wear a feather but he who had killed a Turk, and 
to such only it was lawful to show the number of 
feathere in their oaps. 


A. Moopy.—The strength of insects is certainly 
proportionately greater than that of man. From 
some experiments made by Mr. Jobn J. Ward 
that fact was convincingly proved. A horse or a 
man is estimated to be able to pull five times his 
own weight. Mr. Ward yoked a caterpillar 
weighing 19 grains to a loaded toy cart and horse 
weighing 465 grains. The caterpillar pulled 
twenty-five times its own weight. A blowfly 
weighing exactly one grain succeeded in pulling 
a toy railway truck weighing 170 grains, or one 
hundred and seventy times its own weight. A 
bectle weighing six grains pulled a coach and 
truck weighing approximately two and a-half 
ounces, or one hundred and cighty-two times its 
own weight. A bumble bee weighing two grains 
pulled a toy truck and coach weighing 601 grains, 
or slightly over three hundred times own 
weight. The earwig, however, is apparently the 
champion insect, for, though weighing only half 
a grain. it pulled a toy coach lees dappin 265 grains, 
or five hurdréd \und thirty times its own weight. 


ee ~ 
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USEFUL AND SCIENTIFIC NOTES. 


Leather Polishes.—Mr.’A. A. Clarke, 240, 
Brunswick Street, Chorlton-on-Medlock, 
Manchester, has patented a hard composition 
for colouring and polishing leather which is 
made by. heating stearic acid to 57 deg. C. 
and incorporating ferric oxide with it. The 
proportions given are 81.43 per cent. of ferric 
oxide and 18.57 per cent. of stearic acid. 


The Cause of Instability in Invar Steel.— 
This has recently been discovered by M. Guil- 
laume, who has also found a means of prac- 
tically eliminating it. This is achieved by 
the addition of a small proportion of 
chromium, the result being that the extent of 
the instability, as measured by the change in 
length after 100 hours at a temperature of 
100 deg. Cent., is reduced to one-tenth of its 
former value, while its low co-efficient of ex- 
pansion remains unchanged. A further addi- 
tion of chromium will entirely eliminate in- 
stability, but results in a higher dilatability. 
This new alloy is susceptible to the thermal 
and mechanical treatments which are made 
use of to reduce the expansion or ordinar 
Invar steel, but, continues ‘‘ The Engineer,’ 
their effect is less pronounced in its case. 


Briquettes.—According to an application 
for British patent, not yet accepted, Mr. K. 
Jacobs, 21, Alstertor, Hamburg, Germany, 
in briquetting materials such as coal, coke, 
brown coal, peat, etc., for fuel, distillation, 
or coking, a portion of the material to be 
briquetted or a similar material is ground 
to colloidal fineness in water and thoroughly 
mixed with the raw material. As an example, 
after the moisture of raw peat is redaced 
to 60 per cent., a portion of the peat is ground 
with water to form a completely smooth 
slime. With the mass to be agglomerated, 
which may consist of 79 parts of peat and 
15 of small coke, are mixed about six parts 
of slime, calculated on the dry peat, and the 
mixture is pressed. The moulds may be 
slightly heated as by exhaust steam. The 
briquettes contain about 35 per cent. of 
moisture, which may be reduced to 20-25 per 
cent. by natural or artificial drying. In ob- 
taining lump coke suitable for smelting fur- 
naces from materials which necessitate the 
use of fluxes, such as boric acid, clay, or 
earth silicates, and alkali compounds, the 
materials are first briquetted by this process, 
the fluxes and materials which give off carbon 
during coking, such as tar and tar oils and 
residues, being added to the slime-binding 
medium. 


| For Exchange. 


Broadhurst, Clarkson and Co., Manufacturing 
Opticians, Exchange or Buy Anything Optical.— 
Note address, 68, Farringdon Road, E.C.1. 

Clarkson's, 338. High Holborn. Second-hand 
Optical Mart. 
Optical Instruments. 


Witts, Opticians, 3, Buckingham Palace Road, 
8.W.1, Buy, Seli, and Exchange Optical Instru- 
ments. Repairs quickly executed. . 


, For Sale. 
Reflecting Telescopes, Mirrors, Gilvered by new 


method. More light and durability—G. CaLvsr, 
Manse, Walpole, Halesworth. 


Miorosoopical Slides.—Entomological, Diatoma- 
cere, and General Interest, 8s. 6d. dozen, postage 6d. 
—BAKER, 244, High Holborn, London. 

64-page EBook About, Herbs and how to use 
them, 2d. Send for one.—TRIMNELL, The Herbalist, 
Richmond Road, Cardiff. ; 


Milling Attachments, with Vices -for Lathes.— 
THe WHEELER MANUFACTURING Co., LtD., Trench Cross- 
ing, Wellington, Salop. | 

Powell and Lealand } Oll, price £5.—CLARKE 
AND PAGE, 23, Thavies Inn, Holborn Circus, E.C. 


` Home Radio: How to Make and ‘Use it. 25,000 
copies sold. 4s., post free, on approval.—Below. 


Books Bought. Best prices, given.—Foy.es, The 
Booksellers, 121, Charing Cross Road, London. 


in its effects. No trouble or disagreeableness about 
it. Destroys all cockroaches. The Editor recom- 
mends it. 

Tins, 1s, 6d., 2s, 8d., or 58, post free, from 
Sole Makers, HoOwarTss. 471, Crooksmoor, Sheffield. 


Ionised Tablets supply the blood with those 
elements the body needs, increasing vitality, func- 
tional activity, powers of concentration, mental 
clarity, physical fitness, and immunity from disease. 


Adenoids and Polypus cured by natural means; 
operations unnecessary. Tonsils saved intact, thus 
avoiding a lifelong handicap. 


Ionised Tablets, 8s. 6d., 63. 6d., 128. 6d. Send 
full details of ailment.—THE LABORATORY, 62, New 
port Street, Bolton. 

Yost Typewriter, good make, but wants repair. 
Price £3.—Can be seen at ENGLISH MECHANIC Office, 
Effingham House, Arunde! Street, Strand, W.C. 
during office hours. 

Mineral Specimens, British and Foreign, all 
kinds and prices. Send stamp for free catalogue.— 
Address below 


prices.—RIcHaRDs’ SHOW Rooms, 48, Sydney Street, 
Fulham Road, London. l 


Radio Magazines.-ĄAl] the latest. 
World,” 10}łd.; “ Popular Radio,” 
Broadcast,” 1s. 6d.; “Radio News,” 
“Science and Invention,” Ile. 9d.; 
American,” 2s.°6d., post free.—INTERNATIONAL NEWS 
Co., Ltd., 5, Breams Buildings, London, E.C.4. 

Spare Time Employment with Firelighter 
Machines, 70s.: also Bundlers, 958. Waste materials 
utilised —HILt and HERBERT, Ltd., Great Central 
Street, Leicester. 


FPree.—Pocket Rubber Stamp of your name and 


“ Radio 
“ Radio 


ment. Whole or sparg time.—RICHFORD, 8 and 9, 
Snow Hill, London. 

Roneo Duplicator No. 10, f/cap size, self- 
inking and: self-feeding devices. Good as new. £12, 
or near oOffer.—Below. 

Remington Typewriter No. 7 (invisible), 
rebuilt, strong, splendid condition, last for years, 
£6 10s., with base board and cover.—Below. 

Smith Premier No. 4 invisible), two-colour, 
recently overhauled, nice clear type, £5, with cover 
and board.—Below. 

Smith Premier No. 4 (invisible), single colour 
working condition, £4, complete with board and 
cover.—Below. 


ADVERTISEMENT CHARGES. 


The charge for Advertisements in the columns headed 


For Exchange, For Sale, Wanted, Addresses, 
Situations, . 

is ONE SHILLING for the first. SIXTEEN WORDS 

and 6d. for every succeeding Eight Words—which 

must be prepaid. No advertisement will be inserted 

for less than ONE SHILLING. 

The address is included as part of the Advertise- 


ment and charged for. No Displayed Advertise-| To be seen at Miss D. BARNES’, 37, Essex Street, 
ments can appear in above columns. Strand, W.C.2. 

ORDINARY ADVERTISEMENTS (NOT  DIS-| The Following Lenses, the property of the late 

PLAYED). Dr. E. J. Spitta, are for disaposal:—Goerz 6-in. 

: e d. Celor, f/4.8-f/64, series 1B, No. 1, £6; Goerz 7-in. 

Thirty Words .. .. o. -26 Celor, f/4.8-f/64, series 1B, No. 2, £7; Ross 6-in. 


Every Additional Eight Words :. .. 0 6 
Front Page, Five Shillings for the first 40 words; 
afterwards, 6d. per line. Displayed Advertisements 
on Front Page, 108 6d. per inch. Paragraph Ad- 
vertisementa, One. Shilling per line. No Front Page 
or Paragraph Advertisements inserted for less than 
sil saga i ta li t, £16—Further particulars apply te W. R 
tisemen n applica- | ment, — ; . Rọ 
ion iy the Pub ee ea S= PER Enaura MECHANIC Office, 1, Arundel Street, Strand, 
; aid, and in cases Hoas i 
dree abe e sat orea ie One Shilling, the] The Verette Pocket Microscope is specially 
Publisher would be grateful if a P.O. could bej designed for the indoor or outdoor study of minute 
sent, and not stamps. Stamps, however peer anuma) ani ving co Pael T T IRONI 
8—m ncon- , ‘ Spec k " 
Cea lo S btuin, Bors. pail injury for accurate observations of their habits and 
Advertisements must reach the Office by j| Structure. No slides required. | 
3 p.m. on Tuesday to secure insertion in the Observations of the Greatest Value can be 
following Friday's number. made with this little instrument. Its achromatic 
All Cheques and Post Office Orders to be made leas gives a Temaroly fine flat feld, with defini- 
payable to THB STRAND NEWSPAPER COMPANY, LtD.,| tion equally good in at parts of the field. Can be 
and all communications respecting Advertisements | used separately for dissecting. 
should be distinctly addressed to: The e Verette ” will, be Invaluable equally to the 
S general student and the experienc microscopist. 
THE ieee weed iniG ”» Supersedes all pocket magnifiers. ar eo in leather 


se, 143. 9d., free, or send for descriptive 
EFFINGHAM HOUSE, ARUNDEL STREET, leaflet Sue R: BROWN, 25, Southbrook Road, 
STRAND, LONDON, W.C. 


Lee, London, S.E.12. 


12-in. Dagor, //7.7-f/64, double anastigmat, £13; 
£4; Ross 5 x 4 Symmetrical, //8-f/64, £1; 

Steinheil l-in., series 1, No. 0, orthostigmat, £4; 
Dalimeyer No. 2B, in aluminium mount, £7 5s.; 


- 


Make, Buy, Sell, Exchange First-clasa 


Blattis is as simple and safe te use as it is sure 


address; also particulars of moneymaking employ- 


Dagor, f/8-f/64, double anastigmat, £4 10s.; Ross 
Meyer 7-in. No. 2, 1/6.8-/50, double anasti t,. 
4 Beck 


Dallmeyer No. 4, series 1, with telephoto attach- 


The Patternscope.—The beautiful, both-eyes, 
several-persons kaleidoscope, of “ E.M.,”’ “ Nature,” 
etc., descriptions. Post free, two days’ approval, 
2s., 2s. 6d., 3s. 6d. (Standard), 79. 6d., of ‘‘ PATTERN- 
SCOPES,” 85, ‘Duckett Road, Harringay, London, N.4. 


Angler's Fish-catching Secrets. — Instructions, 
Valuable fishing book. Posted, 2s. 6d.—EXPERT, 59H, 
‘Morecambe Street, London, S.E.17. 


D. J. Smith and Co., Ltd., Compton Works, 
Wickford, Essex, make all kinds of spare parts and 


carry out all classes of motor and engineering work 
repairs. 


_ Prismatic Binoculars,—We offer the finest value 
in London. See front page for prices. Testimonials 
still arriving. Latest :—‘‘ Cheque enclosed for the 
excellent pair of prism binoculars you have kindly 
chosen for me. We compared them with a Zeiss 
pre-war, and 1 am pleased to say that I much 
prefer your glass. I congratulate you in producing 
such an excellent instrument at sq low a price, and 
] shall have much pleasure .in recommending the 
glass to my friends.—Dr. ——, Surrey.” Our spe- 
cially selected 8x, complete with case, £5 5s. We 
also have a good selection of Second-hand Zeiss, 
Goerz, Voigtlander, and Ross Glasses.—BROADHURST, 
CLARKSON AND CO. Note address: 63, Farringdou 
Road. London, E.C.1 


Government 2-power Telescope, 15x and 30x, 
caps and sling, list pnice, £6 15s., £3 $3.3; 25x 


| Ditto, 42s—BROADHURST, CLARKSON AND CO. 


Look-out Telescope, on table stand, very handy, 
50s.; Clip Table Stand. 21s.; Garden Ditto, 253.— 
BROADHURST, CLARKSON AND Co. 


S-in., Astronomical Telescopes, on table stands, 


with eyepieces for land use, from £5 15s. to £12 10s.— 
BROADHURST, CLARKSON AND CO. 


Astronomical Eyepieces, second-hand, to clear, 
7s. 6d. and 10s. Only a few. Don’t delay. Write 
or call at once.—Below. 


Astronomical Eyepieces. Browning Comet, 21s. ; 
Ditto B., C. and Co., 30s.—BROADHURST, CLARKSON 
AND Co., 63, Farringdon Road, E.C.1. 


Sun and Star Diagonals, by Cooke, £3 the pair; 
Star ditto by Dollund, large size, 25s —Below. 


Microscope Objectives! Baker l-in., 21s.; 4-in., 

25s. Latest Drawing Eyepiece (Standard), as new, 
253.—BROADHURST, CLARKSON AND Co. 
_ Microscope Lamps! Swift Nelson’s Dallinger, 
in ‘hox, 50s., cost pre-war £4 9s.; Inverted Gas 
Lamp, 35s.; Watson Oil Lamp, 35s.; Electric Lamp, 
37s. 6¢.—!'BROADHURST, CLARKSON AND Co. 


Repairs to Anything Optical! Prompt and. 


| careful attention.—BROADHURST, CLARKSON AND CO. 
Geological Specimens, Rocks and Fossils, all 


Note address: 68, Farringdon Road, London, E.C.1. 


Microscopical Slides.—Radium, brilliantly soin- 
tillating, 2s. 9d. Hundreds others, all subjects. 
Highest quality, low prices. List.—Below. 


_ Osmotic Growths.—Chemicals that look like: 
living organisms. Three slides, different types, 3s. 
Absolutely unique.—Below. 


Accessories, optical and mechanical, 
second-hand. 
Road, Lewes. 


Telescopes—Newtonian 6}-in., £27 10s.; no ad- 
justments, aluminium and brass fittings, including. 
3 standard eyepieces, two slow motions, finder. 
Write us for full particulars. This is the telescope 
for the astronomer; definition tike ice; no 
refractor can touch these telescopes.—IRVING. 


Newtonian Mirrors—We will guarantee to 
refigure any mirror by any maker and 


new and 
Bargain list free.—Gray, 40, Grange 


improve 

same, or money returned.—IRVING. 
Standard Eyepieces—Low powers, 12s. 6d.; 
high powers, 14s. 6d.; of finest make. Don’t pay 


more.—IRVING, 135, High Street, Teddington. 


Micro Slide Cabinet, polished pine, for 500, 
glazed door, £3; Binocular Beck Microscope, 5 
objectives, 4 oculars, etc., £7 103.; best pattern 

versible Compressorium, 12s. 6d.; Polariscope, 
25s.; Revolving Selenite, 7s. 6d.—Below. ; 


Reichert’s Hand-feed Projection Aro Lamp, 
£3; Maltwood Finder, 6s.; Objectives—Smith and 
Beck 2, 18s. 6d.; 4/10, 20s.; 1/5, 258.; 4, 30s.; Gund- 
lach 1/16 Water-imm., 358.; Norman 4-in., 12s. 6d.; 
Centring Turntable, 6s. 64.—BROWNING, 37, South- 
ampton Street, Strand, W.C2. . 


Telescope Specula.—Can you see all celestial 
objects with your mirror as well as Mr. Collett can 
with ape I sre do me sae E yon by ree 
or supplying I ne from . to 12}-in. a ure. 
oTSLADE, Hanham, Bristol. è R 

Massive Iron Tripod, on wheels, 47s.; Barlow 
Lens, 10s. 6d.; 6 ft. Bnass Tubing, 6}-in. diameter 
70s. Wanted, large Object-glass.—SHARPLES, 
Peter Street, Blackburn. 


Swift Discovery Microscope, double nosepiece 
Abbe condenser, 1-in. and 4-in. objectives, 1 eyepiece. 
Wright's finder to stage, case, almost new, £14. 
Lists of new and second-hand Microscopes ang 
Accessories free on application—W. WATSON an3 
Sons, Ltd., 313, High Holborn, London. 


Special Microscopical Slide——Transverse sec. 
tion through body of Lancet Fish, Amphbioxus 
fanceolatus. Post free. 1s. 3d.—DARLASTON, $1, Freer 
Road, Birchfield, Birmingham. 


Moulds for Casting Lead Soldiers, Indians, 
Animals, Cowboys, Trees, Cannon, Charms, re- 
ligious Figures, Novelties, etc. Every mould guaran- 
teed to produce thousands quick-selling toys. Ex- 
perience unnecessary. Money returned if not 
delighted. Sample mould, 33. Illustrated catalogue, 
stamp. Great Toy-making Book, 1s. 6d.—E. RoD- 
way,102, Long Street, Birmingham. 


? 
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City Sale & Exchange 


Heath’s 7-in. Sextant, bell pattern, Mark 
IIl., class A, Kew certificate, silver arc and 
vernier reading to 10 secs., 4 eyepiéces, com- 
plete, in case, in fine condition; £13. 

43 x 6 Oms. Salex Focal-plane Camera, 
very rigid front, direct view-finder, focal-plane 
shutter speeded to 1/1,000th sec., anastig. f/5.5 
‘8 lens in focussing mount, 6 slides and film-pack 
‘$ adapter; £6 17s. 6d. 

Emanuel Look-out Telescope, 1-draw, 25s. 


2-in, Reflecting Telescope, in case (no 
stand), job; 22s. 6d. 


Stanley’s Sighting Telescope, No. 4, Mark 
ILI., eyepiece focussing; 21s. . 

Pr. 6x Ruhrke Stereo Prismatic Binoou- 
LARS, screw and eyepiece focussing, bending bar, 
and leather case; £4. 


Davon Micro-Telescope Microscope, inclin- 
able on tripod foot, rack coarse and micrometer 
screw fine focussing, 2 eyepieces, objectives 3-in., 
2-in., and l-in., 2 micro-tele attachment, long 
and short focus, all complete in lock-up cabinet; 


3-in. O.G. Astro. Telescope, rack and pinion 
.@ focussing, mounted on claw table stand, terres- 
‘$ trial and 2 astro. eyepieces, complete, travelling 
case; £10 15s. 

Thornton-Pickard Aero Camera, focal- 
plane quick-wind self-capping shutter, taking 
12 pictures on No. 2 Brownie spool, complete, 
release and travelling case; 16s. 9d. 

Pr. 20-mile Range Powerful 
GLASSES, screw focussing and case; 21s. 
i Postcard and 10 x 15 Cms. Folding 


Pocket CAMERA, double extension, rising and 
cross front, extra rapid aplanat lens 7.7, Ibso 


Field 


sector shutter speeded 1 sec. to 1/100 sec. and - 


time, complete, 3 slides; £3 12s. 6d. 
6}-in. Focus Bausch and Lomb R.R, Lens, 
f/8, speeded inst. shutter and time; 15s. 6d. 


No. 2 Ensignette 3-in. x 2-in, Roll-film 
a CAMERA, achro. lens, time and inst. shutter, for 
S daylight loading roll films; 22s. 6d. 


1/15-in. Koristka Oil-immersion Semi- 
APOCRROMATIC MICRO. OBJECTIVE, N.A. 1.30; £9. 


*Phone, 
CITY 6981. 


8x Prismatic Monooular and leather case; 
478. 6d. 

8x Zeiss Monocular and case; 633. 

12x Hensoldt Monocular and leather case; 
£3 12s. 6d. 

}-p1l. Folding Pocket Klito, focussing, achro. 


lens, T.B. and I. shutter, and 3 slides; 22s. 6d. 
4-draw Salex Portable Telescope, morocco 
leather-covered, brass tubes, sunshade, 2-in. 
0.g., complete, sling caps and strap; £3, 15s. 
Powerful Pair Field Glasses, squat model, 
Jeather-covered body, sunshades, screw focus- 
sing, complete, leather case; 47s. 6d. 


SOLE BRITISH AGENTS 
FOR l 


KORISTKA 
MICROSCOPES 


‘NEW LIST NOW READY. 


. Microphoto Camera, 10 x 15 cms. (6-in. x 
4-in.), can be used horizontal or vertical, ex- 
tension to 2-in., camera on rigid iron arm, 
raising movement to camera to centre with 
microscope, special solid iron base with plat- 
form for microscope, 100-c.p. ł-watt lamp with 
condensing lens giving panali light, a solid 
constructed outfit, complete with slide; £21. 

Zeiss Mioroscope, Stand IV.a, inclinable, 
rack coarse and micrometer screw fine focussing 
triple nosepiece, rack and pinion, swing-out with 
rack and pinion oblique movement to substage, 
Abbe condenser, detachable mechanical stage, 
2 eyepieces, objectives 3 and 3, complete, lock- 
up cabinet; £32 10s. 

Vest-pocket Kodak, Ross Homocentric //6.8 
anastigmat lens, speeded shutter, daylight load- 
ing roll-film 23 x 16; £6 6s. 


93-94, FLEET STREET, E.C.4. 


Transit Theodolite, by Sprenger, covered 
horizontal scale and vernier, vertical scale and 
2 verniers, microscopes of reading in both hori- 
zontal and vertical, all divisions on silver, two 
4-in. levels, one on horizontal bed and other on 
telescope, one large central level, telescope with 
rack focussing, spider lifes in eyepiece, 3 level- 
ling screws, each with clamping adjustment, 
levelling plate, plummet, stand, and pine travel- 
ling case; £22 10s.; in new condition. 

4-pl. Folding Klito Hand or Stand 
CAMERA, Aldis anastigmat lens, f/7.7 Automat ` 
shutter, speeded 1 sec. to 1/100th part and 
time, double extension. rack and pinion focus-, 
sing, rising front, hooded screen, 3 double dark 
slides; £7 178. 6d. 

Koristka Student’s Microscope, on horse- 
shoe foot, inclinable, rack coarse and micro- 
meter screw fine focussing triple nosepiece re- 
volving and centring stage focussing sybstage, 
Abbe and iris, 3 eyepieces, objectives 3 and }, 
in case; £13 10s. ; 

3} x 2} Salex Reflex, deep focussing hood, 
full-size finder, adjustable speed, -focal-plane 
shutter from 1/15th sec. to 1/1,000 sec., ex 
f/4.5 anastigmat in focussing mount, 3 slides, 
and -film-pack adapter; £10 17s. 6d. 

Postcard Midg Magazine Camera, focus- 
sing adjustment, 2 brilliant finders, Aldis Uno 
(/7.7 anastigmat, Lukos III. speeded shutter, 
1 to 1/100th sec. and time; £3 15s. 

}-pl. No. 3 Folding Pocket Kodak, R.R. 
lens, T.B. and I. shutter, focussing adjust- 
ment, daylight loading for films, 44 x 33; 
£2 198. 6d. ' 

Powerful Reading Glasses, ojroular, 4}-in. 
diameter, 12s. 6d.; 33-in. diam., 7s. 6d.; 3}in. 
diam., 5s. 8d.; 2$-in. diam., 48.; lł-in., 2s. 9d., 
post free. 

3} x 2} T.P. Special Ruby Refiex, T.P., 
Cooke f/4.5 anastigmat ‘lens, focal-plane shutter 
speeded from 1/10th or time up to 1/1,000th 
sec. and time, rack and pinion focussing, rising 
front, revolving back, 6 dark slides; £19 15s. 

Beck Micro. Objectives, 1/12th oil-imm., 
£5 1§s.; 3 m.m. }-in., £2 17s. 6d.; }-in., as new, 
latest, £2 10s.; 4-in., 428.; 2-in., 17s. 6d.; lin. 
Smith and Beck, 22s. 6d.; 1/5th-in. Smith and 
Beck collar, 29s. 6d. 


WIRES: “FILMS, 
FLEET, LONDON.’ 


Hiatt Roller Bearings for l-in. shaft, 4s. 6d. 
each, postage 6d.—HARLEY and Son, Fontenoy Street, 
Liverpool. 


Astronomical Bargains.—4}-in. Wray Refractor, 
& eyepieces, 2 aan stand, etc., £45; 83n. 
Cooke, £17; 23-in. Wood, £10 5s.; Solar Diagonal, 
28s.; set of 5 Dallmeyer Eyepieces, 508.; 22-in. 
Object-glass, 25s.; 4-in., £5. Write or wire now.— 
MACKETT, Manufacturing Optician, Tunbridge Wells. 


Make Money at Home.—Genuine propositions. 
Particulars free.—CRITCHLOW, 59, Dingle Street, 
Rounds Green, Oldbury, Worc. 


Books for Sale, Prices include postage or car- 
riage. ‘‘ The Development of Birmingham,” by Wil 
liam Haywood, F.R.I.B.A., first edition, 78. 6d. *“ The 
‘Presto’ Shift of Hours Worked Calculating Card,” 
1s. “Italian Sea Power,” by Archibald Hurd, 1s. 
** Aeroplane Construction,” by Sydney Gamme, 5s. 
“ Inhabited House Duty and the Laws Thereon,” 
by W. E. Snelling, 10s. “The Origin of the Forms 
of the Earth and Planets,’ in French, by M. Emile 
Belot, 10s. “The Law of Checkweighing,’”’ by J. H. 
Cockburn, 5s. ‘‘ Factory Management Wastes,” by 
James F. Whiteford, 6s. ‘‘‘The Housing Problem: 
‘Its Growth, Legislation, and Procedure,” by John J. 
Clark, M.A., F.S.S., 15s. “ Aviation,” by Benjamin 
M. Carmina, 5s. “ Domestic Architecture in Aus- 
‘tralia,” with 47 plates, 10s. ‘‘ Electrical and Other 
Engineering Contracts,” by W. S. Kennedy, LL.B., 
Barrister-at-Law, 6s. ‘‘ Metals in Aircraft Construc- 
tion,” by Wilfred Hanby, 3s. ‘‘ Man and His Build- 
ings,” by T. S. Atlee, A.R.I.B.A., a plea for the 
-revival of the Guild spirit of the past, 3s. 6d. ‘* Vic- 
toria History of the Connties of England: Parts 1 
and 8, Herts,” 10s. “ Air Screws in Theory and Er- 
periment,” by A. Fage, £1. “ British Standard Forms 
of Notched Bar Test Pieces,” la. ‘* Model Aeroplan- 
ing,’ by V. B. Johnson, 10s. ‘“‘The Science 
of Ventilation and Open-air Treatment,” 295 
pp., 3s. “ Asphalte and Allied Substances,” by 
Herbert Abraham, 10s. ‘‘ Examples of Ancient 
Scottish Architecture,” 18 large plates of Scot- 
tish towers, etc., with full descriptions, Parts. 1 
to 4, with 72 plates, £1. “ Chromium Ores,” by 
Ww. G. Rumbold, 2s. 6d. ‘‘ Hyper-Acoustics, 


by J. M. Dunk, 38. “Stella Maitland; or, 
Love and the Stars,’ by Mrs. H. Periam 
‘Hawkins, 6s. “The Age of Power,” by J. 


Riley, 3s. “© A History of French Architecture from 
1661 to 1674,” by Sir Reginald Blomfield, R.A., 2 
vols., 200 plates £3 3s. “ Aluminium and its 
Alloys,” by Lieut.-Col. C. Grard, 10s. “ The Hygiene 
of Town Planning and Vegetation,” 2s. “ Heredity 
in the Light of Recent Research,” by the late L. 
Doncaster, D.Sc., F.R.S., 8a. “Farm Buildings and 
Building Construction in South Africa,” Second Edi- 
tion, by W. 8. H. Cleghorne, 15s. 850 pp. and over 
260 illustrations. ‘‘ A First Book of Chemistry,” 
hy A. Coulthard, 8s. “ Jigs, Tools, and Fixtures,” 


with 165 


Architecture,” Part II., by Sir Thomas G. Jackson, 
many illustrations, 25s. “ British Engineering 
Standard Specifications for Dimensions and Resist- 
ances of Bare Annealed Copper Wire for Electrical 
Apparatus,” 1s. “The New Heavens,” by Geo. 
Ellery Hole, 53s. “The BSlements of Astronomy,” 
y Š Mallik, 10s. Supplement to en- 
ton’s ‘‘ Notes on Qualitative Analysis,” 2s. 6d. 
“ Coal Tar Colours for the Decorative Industries,” 
by A. Clarke, 4s. 6d. ‘* Textiles,” by A. F. Barker, 
M.Sc., new edition, 10s. ‘‘ Model Electric Locomo- 
tives and Railways,” by Henry Greenly, 48., 3826 
illustrations. ‘‘ A Little Book on Water Supply,” by 
William Garnett, 4s. ‘‘ The Electric Age,” by A. G. 
Whyte. 5s. ‘‘ Empire Forestry and All About It,” 
“ Telephone Troubles and How to Find Them,” 
y W. H. Hyde, 19th edition, 9d. ‘‘ Capstan and 
Automatic Lathes,” by Philip Gates, 2s. ‘* Electric 
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Your Friend - 
In the Colonies 


would appreciate your 
kindness in sending him 
“ The English Mechanic ” 


every week; or if you 
only send him a specimen, 
he would probably sub- 
scribe, and we should ap- 
preciate your kindness. 


Leoleo o] 


6s. |-Cables,” by 


C Francis W. Main, 2s. “No. 3, 
Vol. XXIII. of the Transactions of the Optical 
Society,” 58. “Turner's Metal Plate Workers’ 
Workshop Companion,” 280 pp. and 270 illustrations 
6s. “Engineering Workshop Companion,” by Ernest 
Pull, 8s. “Petro? Cars and Lorries,” by Frank 
Heap, 2s. “ Elementary Hydraulics,” by F. C. Lea, 
D.Sc., 5s. “ The Teaching of General Science,” 
by W. L. Eikenbury, 2s. 6d.‘ British Standard 
Dimensions for Iron Pipe Fittings,” 1s. “Tho 
Smokeless City.” by E. D. Simon and Marion Fitz- 
gerald, 1s. ‘‘The House Owner’s Book,” nearly 
400 pages and many illustrations, 58.—STRAND NEWS- 
PAPER CO., 1, Arundel Street, Strand, W.C.2. 


~ Hours and Wages Caleulator” at Farthing 
Rates, from Yd. to lld. per Hour, ls. “ Smoke 
Abatement,” by H. Hamilton, 4s. ‘’ The King’s Fish- 
ing,” done into verse, by Charles Mercier, ls. “ The 
Vandalisms of Peace,” Is. ‘“ New Methods of Ad- 
justing International Disputes of the Futuro,” by 
Sir Thomas Barclay, 88. ‘‘ The Oraft of the Caduceus, 
or Ohasing the Aspirate,” 5s. The Woman's Motor 
Manual,” 2s. ‘ Shipbuilding Industry,” by R. W. 
Kelly and F. J. Allen, 7s. 6d. “ Aircraft in Peace 
and the Law, by J. M. Spaight, 5s. “ Malleable 
Oast Iron,” by S. Jones Parsons, 10s. “Hot Bulb 
Oil Engines,” by Walter Pollock, 8s. ‘ Diese 
Engine Design,” by H. F. P. Purday, 800 pp., 
271 = illustrations, 14s. “ Commercial Arbitre» 
tions;” 28. ‘*The First Report of the Insti- 
tution of Civil Engineers on the Deteriora- 
tion of Structures in Sea Water,” 301 pp., and 
many illustrations, £1. ‘“ Tungsten Ores,” by R. H. 
Restall, 2s. ‘“‘Technique et Pratique de la Magueto 
a Haute Tension.” by MM. A. Courcyrim and G. 
Dubedat, 2s. “ The Blind and Their Condition in 
the United States,” by Harry Best, Ph.D., 763 pages, 
10s. ‘‘Coal,’’ by J. H. Ronaldson, 4s. “ Spon’s 
Builders’ daa Book for 1921,” 6s. “ Photographie 


. 6d. ‘ Builders’ Accounts and Office Super- 
vishon,” by Hardy Keen, 4s. Last Bt s 
“Transactions of the American anielpe 
Society,” 8s Autographic Pos from 


two for 165s. 
die Maliett, 28. 6d. “A 
tics, by Geo. H. Jaques, 
graphy,” by Alex. Stevens, 6S. “English Organ 
Cases,” with 69 illustrations, by the Rev. Andrew 
Freeman, 68. “How the Hague Rules Affect Mer- 
chants,” by A. E. Jackson, O.B.E., 2s. “The 
Faraday Society's Report of the Discussion on 
April 6, 1921, on the Failure of Metals under In- 
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ORNAMENTAL TURNING.—XXIII. 
(Continued from p. 177, Vol. CXIV.) 
CHUCKS AND THEIR Uses—Continued. 
The introduction of two, three, and four- 
jawed self-centring chucks has removed, 
toa certain extent, the employmerft of 
many old friends of the ornamental 
turner, but there are various reasons for 
adhering to some of them, because they 
suit particular cases. 

The old Universal or two-jawed selfi-cen- 


tring chuck has a very large capacity in | 


proportion to its weight, as it was made as 
a light face-plate up to 9 or 10 in. in 
diameter A, with a brass and hollow 
flange and boss H, attached in rear by 
six strong and very accurately-fitted 
screws, of which three heads are shown on 
the edge of the flange H. Fig. XLVI. gives 
the details of this chuck of Holtzapffel’s, 
that is particularly useful for holding 
elliptical ivory discs on the Ellipse 
chuck, when turning up the back and 
rebate of a miniature frame. This com- 


bination of two chucks might be con- 


collar 


accurately-fitted screws; they assist the 
G somewhat in resisting the 
thrust of the adjusting-screw. “The brass 
boss K, that holds the collar, is screwed 
to the back of A inside H, so as to retain 
G at centre. The drawing is overloaded 
already with details, so those connected 
with K are omitted, but the boss or flange 
H covers up K, and the adjusting-screw 
CC, the nuts DD, passing in and out 
of H through apertures cut on opposite 
sides at LL. 

As shown in the drawing, it will be 
evident that the jaws BB will be ad- 
vanced towards the centre, if the adjust- 
ing screw CC be turned with a key to 
the left hand, or against the Sun’s motion 
as we say, but really in the same direc- 


tion as the Earth revolves, while they will |. 


be withdrawn towards the circumference 
if we reverse the motion. Therefore, any 


‘article that lies flat on A, and has a 


perimeter of such a shape that the jaws 
BB can grip it, will be secured fairly 
rigidly to A. If it be a hollow article, 
such as ring, the outers corners of the 
jaws will secure it, when the adjusting- 
screw is turned with the Sun, but for such 
forms the spare jaws 2 and 3 will give 
better fitting. . 


Ne nn ee ee ee eee 


to be thrown up at the back, insuring a 
little overhang on the insides of the jaws, 
to secure more rigidly after setting with 
the adjusting-screw. | 

One of the great advantages of the 
above over all the three- and four-jawed 
chucks made at home and abroad, is the 
lighter weight in proportion to the 
diameter of the work that can be carried 
thereon ; anything as solid and heavy as 
are prepared wholesale, for the trade, are 
not limited as to weight practically, as 
they are intended to be carried solely on 
the mandrel-nose, while the universal and 
the star chuck, that is described with 
Fig. XLVII. are as light as possible, con- 
sistent with rigidity when used for ivory 
and wood. . `“ 

Taking Fig. XLVII. now, it will be ob- 
served that it is practically a four-jawed 
Independent chuck. The cross is a brass 
casting of four arms, in one piece with the 
boss to fit the mandrel, and all are faired 
up and rounded, so that there are no 
awkward edges to remove skin from the 
fingers and hands. Each arm is słotted, 
with bevelled sides, to admit the minia- 
ture loose headstocks that form the jaws, 
and are secured in any desired position 
on the cross by the large-headed screws 


sidered detrimental to steady cutting, on 
account of the distance the work is from 
the fast headstock, but in this case it is 


‘negligible, for the work is much steadier 


-chuck combined ; nevertheless, 


than it would be if carried on the spheri- 
cal (or dome) chuck, and the Ellipse 
some of 
our work is done on the latter, with excel- 
lent results. 

Turning to A, it will be seen that the 
two jaws, BB move at the same speed 
to and from the centre, according to the 
night or left hand motion given to the ad- 
justing screw C, that is secured by a 
collar G in a channel cut inside the inner 
boss K (to prevent end-play), and by the 
two brass journals FF at the circum- 
ference. DD are two steel nuts that are 
fitted with a square thread to move fairly 
tightly on the adjusting screw CC; they 
are reduced at the centre, so as to leave a 
rectangular part that will fit in the slots 
shown in the front view of A, and to pro- 
ject halfway towards the face, so that the 
jaws BB may rest on the face when 
their protruding portions and keys EE 
drop into their respective slots in DD. 
Under 2 is shown a jaw in elevation, so 
that the shape below may be seen. The 
screws shown on each jaw in the diagrams 
secure them to DD. | 

At FF are shown the brass journals 
that carry the adjusting screw CC of 
square thread, but of fine pitch ; they are 
‘secured to the plate A by set-pins and 


It may be thought that such shallow 
jaws, a bare 4 in. in height, would not 
secure anything, but the contrary is the 
case, for one finishes off many pieces of 
work, held by these pairs of jaws only, 
or with the additional support given by 
the loose headstock centre. To insure 
strong pressure without injury: to the 
work, it is well to insert strips of good 
cardboard, Manilla for choice (such as 
milliners’? hat-boxes are made of!) be- 
tween the jaws and the same. When 
screwed up, it takes an extra heavy cut 
and jerk to dislodge wood or ivory from 
this chuck. 

The drawing has been prepared from 
one of Holtzapffel’s 7-in. Universal or 
two-jaw chuck, made many years ago, but 
still in excellent order. His modern pat- 
terns are heavier in the plates and jaws, 
the latter 4 in. or more in height and 
rotating on the centre screw of each, so 
as to allow various shapes of work to be 
accommodated between their four 
differently prepared faces. The spare 
jaws shown at 2 are particularly suited 
for small, hollow articles, and for others 
of large diameter that are gripped on the 
periphery. By 3 are illustrated the pair 
that secure large, hollow articles gripped 
internally, ‘while they admit very small 
ones that are held externally. It will be 
noticed that there are two setscrews J 
(brass), shown just behind the securing 
screws in each jaw; this enables the jaws 


that show their heads in the left-hand 
sketch. (In the figs. for both chucks, por- 
tions had to be broken away, to enable 
them to get on to a plate of a suitable 


size for the pages of ‘‘ Ours,” if our cour- 
teous Editor cannot separate them conve- 
niently, and dispose them with their re- 
spective letterpress.) The extreme light- 
ness of this chuck makes it a prime 
favourite, especially . for retaining blocks 
of hard wood, on which large articles may 
be glued, or, whose surfaces may be re- 
duced so as to be a tight fit“inside cir- 
cular or elliptical and hollow work. The 
adjustment to centre is easy, but the 
points of the screw in the loose head- 
stocks will penetrate and damage finished 
works, unless little bits of hard wood are 
inserted between ; they transfer the pres- 
sure, but avoid the punctures. 

The two foregoing chucks are fitted 
usually into one mahogany case, with the 
spare jaws, a key, and a stumpy screw- 
driver, so that ‘they are self-contained for 
setting up. I can recommend strongly 
the securing of such an apparatus, if any 
opportunity offers to our readers, because 
the number of times that one or the other 
of these chucks comes into use is almost 
incredible. 

To proceed’ with the uses of these 
chucks, I hope to deal with the Ellipse 
chuck and its compensating index in my 
next. K. C. A. J. 

(To be continued.) 
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THE PHYSICIAN AS A 
NATURALIST. 


In his Presidential Address to the 
meeting of the British Medical Associa- 
tion at Glasgow on July 26, Sir 
William McEwen remarked, that his 
late colleague, Sir William Gairdner, 
considered, in one of his erudite 
addresses, the physician as a naturalist, 
and he had to invite attention to the 
extension of their studies in the same 
- direction. ‘‘Do we concentrate our 
studies too much on human phenomena 
to the exclusion of life as a whole?” he 
asked. Our so-called divisions of nature 
were purely arbitrary conveniences, hav- 
ing no existence except in our own minds. 
In the material world there was neither 
break nor pause. In a sense all matter 
was living, and the term: ‘‘ death ’’— 
though correct as applied to individual 
existence—was a mere expression signifi- 
cant of transference into fresh forms of 
life. We were but a bit of nature, and 
everything pertaining thereto must have 
a bearing on humanity., The history of 
the rocks, which were force in static form, 
afforded much interesting material for the 
study of evolution. Aided by the disinte- 
grating effects of myriad germs, the rocks 
crumbled when in contact with the atmo- 
sphere, and the impalpable dust produced 
therefrom was converted by the action of 
other forms of micro-organisms into pabu- 
lum suited for plant life. The rootlets of 
the plants displayed their selective faculty 
on the material thus prepared. The 
matter of which rocks were composed, 
when dissolved and held in solution, was 
used for various purposes in the animal 
economy. ‘The coral insect abstracted 
from the ocean calcareous matter which 
it deposited round itself, and which col- 
` lectively formed the solid structure pro- 
ducing the submarine basis of many 
islands in the warmer seas. In higher 
forms of life specialised cells, the osteo- 
blasts, exercised their selective influence 
in abstracting from the blood stream the 
lime salts, which they deposited in an 
area in their immediate vicinity over 
which they had control, and in doing so 
arranged themselves in ordered sequence, 
carrying out the architectural design of 
bone construction according to hereditary 
law. 

Comparative anatomy and physiology, 
much as they had been studied, still pre- 
sented many fields which had not been 
traversed, and from which a discerning 
eye might reap an abundant harvest— 
rich in itself; but also fraught with in- 
terest and of service in the elucidation of 
problems in the life of man. Nor was it 
necessary to go far afield to begin such 
study. The lion, the elephant, and the 
duck-billed platypus were of great interest 
in themselves, but who knew about the 
fauna and flora of the dermal coverings 
and hirsute appendages of the ubiquitous 
mouse, which  perseveringly installed 
itself in and near the haunts of man, and 
even penetrated the family circle? What 
man thought of the mouse might be 
summed up in the form of means of 
destruction—traps, gins, cats! What the 
mouse thought of man would not flatter 
his vanity. The mouse regarded man.as 
an impotent animal] who issued threats of 
destruction and made the most clumsy, 
short-lived attempts to carry them out ; as 
a pusillanimous antagonist, a creature 
who for centuries had waged war on mice 
—with no effect! 

The mouse was a carrier of discase— 
but what were its pathological records? 
Was it subject io contagious diseases, 
and, if so, how did it disseminate them? 
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Was it attacked by sarcoma or cancer, 
allied to that which attacked man? Even 
for the protection of humanity, apart from 
the- intrinsic interest of the study, the 
mouse and its ways were worthy of the 
searchlight of scientific investigation. 
Microbiology was only in its infancy. 
There were myriads of germs surrounding 
us of which we knew little, and study of 
which offered fruitful fields for scientific 
research. The organisms contained in 
food, which were transmitted to the ali- 
mentary canal, were of many varieties, 
some benign and useful for the digestion, 
others malignant and hurtful. The flora 
of the colon was a great field of study, 
and while there were organisms present 
which were not conducive to health, there 
were others which were necessary to the 
completion of digestion. The colon was 
an excellent incubating chamber, and in- 
stead of allowing it to grow weeds they 
ought to endeavour to sow in it plants 
which would be of use in the way of pro- 


moting digestion and in producing chemi- 


cal compounds of service to man and com- 
bative of the weaknesses and diseases he 
is liable to. This might be improved by 
introducing new organisms which would 
grow jn the colon garden and produce 
therein beneficent cultures. giving forth 
their enzymes and vitamins—inhibitory to 
the weeds in the canal and to their pro- 
ducts in the system. Was it too much to 
hope that such gardening, were it carried 
out successfully, would aid in the preven- 
tion of appendicitis, possibly might influ- 
ence beneficially other diseases such as 
arteriosclerosis and rheumatism,. and 
might even have an effect in inhibiting 
the deposition of carcinoma? A healthy 
colon contributed to longevity and.a happy 
state of mind. 

Turning to the evolution of the know- 
ledge of brain function, the President dealt 
with the results of investigations carried 
out since the middle of last century, pro- 
ceeding then to a consideration of 
sensory phenomena and the effects of cere- 
bral tumours, lesions, and ‘abscesses, and 
drawing upon his experience for illustra- 
tions. 

The more one saw of the intricate, deli- 
cate structure, the greater the reverence 
one entertained for it, and the less one 
was inclined to disturb its arrangements 
or to interfere with its function. When it 
did require to be touched it ought to be 
with the greatest gentleness, by an acutely 
sensitive finger, carefully trained and 
guided by the blessed gift of memory of 
tactile sensations, to which each new im- 


pression might be quickly relegated, 
grouped, and correlated in ordered se- 
quence. When neoplasms had to be re- 


moved therefrom the endeavour was todo so 
with minimal disturbance of brain tissue. 
It was for this reason that the impetus 
received from the intrinsic cerebral pulsa- 
tions was utilised to aid the extrusion of 
blood clot or neoplasm through the incision 
in the brain once adhesions had been 
loosened, as, though this method took more 
time, it did less damage. 


Cerebral surgery had been the means of 
adding to and confirming the knowledge of 
brain function in man, especially of the 
regions of the cerebral cortex other than 
motor, to which experimentation on the 
lower animals could with difficulty contri- 
bute. It had laid bare physical lesions 
in the cerebrum producing mental aberra- 
tion, and, by the removal of the lesion 
and the restoration of cerebral function, 
had thereby proved that the presence of 
the lesion was the cause of the perversion 
of function. In a sense some of the lesions 
produced in the brain of man might.,be 
regarded as experiments carried out by 
Nature with a delicacy, accuracy, and re- 
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finement which no human experimenter 
could equal. Surgery of the brain had its 
limits, but these had not been reached. 


There was still a large field for careful. 


observation and accurate work. 

It was hoped, he concluded, that the in- 
troduction of cerebral surgery with its 
scientific basis had been justified. It had 
been the means of saving many lives, and 
by removing the “ blot’’ upon the brain— 
or by unravelling a tangled skein—had 
brightened existence. 

—e 8 o 


THE FLUTE AND FLUTE PLAYING 


In our earlier volumes much appeared 
on the flute and flute playing, and interest 
therein is not lacking from time, to time 
in our pages to-day. Many readers, there- 
fore, will be glad to know of the publi- 
cation of a second English edition of a 
translation by Dr. Dayton C. Miller, Pro- 
fessor of Physics at the Case School ot 
Applied Science, Cleveland, Ohio, of 
Theodore Boehm’s treatise, ‘‘ Die Flöte- 
und das Flotenspiel,’’ which was first pub- 
lished in pamphlet. form in Munich, in 
1871. In the introduction he writes : ‘‘ My 
treatise, ‘Ueber den Flétenbau und die 
neuesten Verbesserungen desselben ’ (pub- 
lished in 1847), seems to have had but 
little influence. There is need, therefore, 
of this work, in which is given as complete 
a description as is possible of my flutes, 
and instructions for handling them, and 
which also contains instructions upon the 
art of playing the flute with a pure tone 
and a good style.” Boehm urged that an 
English translation be made, for ‘‘ the 
history of all my work and all my ex- 
perience during a period of sixty years. 
will be contained in one ‘little book.” The 
first English edition appeared in 1908, at 
which time Dr. Dayton Miller received 
the permission and hearty approval oi 
Theobald Boehm and his sisters, cf 
Munich, grandchildren of the author. 

The twelve original illustrations have ail 
been. reproduced, among which are a full. 
sized drawing of Boehm’s perfected ‘ey- 
mechanism, a plan of the mechanism of 
the bass flute, the Schema for locating 
the holes, and Boehm’s complete Tables ct 
Fingerings. This, the second edition, 
contains fiftv-six illustrations, including, 
besides the original drawings, pictures of 
twenty-two flutes by Boehm, views of 
Boehm's home, six portraits of Bozhm, 
and facsimiles of his manuscript. There 
are, in addition, many illustrations in 
musical notation. 7 

The text has been nearly doubled in 
extent by explanatory annotations by the 
translator, the greater part of which 
appears now for the first time. These 
additions relate largely to the details of 
dimensions and construction of the flute 
as made by Boehm and Mendler, when 
these instruments had attained their 
greatest perfection. The Bass Flute in G 
has been given extended treatment. Not- 
withstanding it is more than forty years 
since the death of Boehm, yet there is 
published now for the first time all of the 
essential dimensions of the flute, both for 


| the flute in C and the flute in G. The 


appendix contains new biographical 
material and a revised list of Boehm’s 
compositions. 


The second part, on Flute-Playing, con- 
tains perhaps. the best instructions ever 
published for acquiring a proficient and 
artistic interpretation. The value of this 
section has not heretofore been fully 
appreciated. The original treatise is the 
work of a master, who spoke with 
authority. With the additions and illus- 
trations included in this e@tion the 
volume has become almost a memorial to 
the Flute (AO Boehm. Ir will prove of 
interest to musicians in general, and of 
real value to every flute player. 


i 
I 
, 


Ave. 4, 1922. 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 2993. | 


27 


SCIENTIFIC SOCIETIES. 


meaa a aane Aana 
ROYAL METEOROLOGICAL 
SOCIBTY. 


A meeting of the Society was held on 
Monday, July 24, in the Rooms of the 
Royal Society, Edinburgh, Dr. C. Chree, 
F.R.S., president, in the chair. 

This was the second meeting to be 
held in Edinburgh since the amalgama- 
tion in January, 1921, of the Scottish 
Meteorological Society with the Royal 
Meteorological Society, and it is hoped 
that further meetings will be held in 
Scotland fronf time to time. 

The following papers were read and 
discussed, and abstracts of the same are 
appended :— 
` (1) “ Observations of Upper Cloud Drift 
as an Aid to Research and to Weather 
Forecasting.” By C. K. M. Douglas, 


The paper discusses the wind near 
the top of the troposphere in different 
stages of the life history of a cyclone, 
following on recent researches under Prof. 
V. Bjerknes in Norway. The conclusions 
are based on a large number of observa- 
tions of high clouds and also on observa, 
tions by other methods, though these are 
scarce in really disturbed weather. The 
pressure distributions aloft, disclosed by 
the upper winds, are considered in- rela- 
tion to temperature, as the pressure at 
considerable heights is largely determined 
by the temperature of the column of air 
underneath: The results show that there 
is a complete lack of symmetry in the 
temperature distribution over a cyclone in 
its earlier stages, with a great contrast in 
the temperature of ‘the whole troposphere 
between the ‘‘ polar ’’ and “equatorial ”’ 
currents. When the cyclone has reached 
its final stage, in which it normally be- 
comes stationary and fills up, the distri- 
bution of temperature and wind in the 
upper air approaches to symmetry round 
the centre, and the easterly current on 
the north side often extends throughout 
the troposphere. The conelusions in the 
paper are supported by direct observa- 
tions of temperature when these are avail- 
able. With regard to weather forecasting, 
it is found that no simple rules can be 
drawn up, as the changes in the wind 
at considerable heights follow rather than 
precede those near the surface. Observa- 
tions of high cloud motion are, however, 
a valuable supplement to other informa- 
tion, as they throw light on the’ tempera- 
ture distribution in the troposphere as a 
whole. 

(2) “ Note on the Effect of a Coast 
Line on Precipitation.” By J. S. Dines, 
M.A. 

The paper discusses a convergence effect 
which will be found over a coast line 
when the wind blows along the coast, the 
low pressure being over the sea and the 
high pressure over the land. ` The con- 
vergence is due to the greater inctrvature 
which occurs in winds over the land than 
over the sea. An example is worked out, 
and it is found that under favourable con- 
ditions an upward current of 15 ft. per 
minute may be produced over a strip of 
the earth’s surface extending five miles 
on each side of the coast line. An example 
of precipitation which may have been 
caused by this effect is given. A some- 
what similar effect occurs wherever the 
pressure gradient varies along a line per- 
pendicular to the isobars, and the fol- 
lowing rule is deduced: ‘‘In any area 
where the pressure gradient increases to- 
wards the ‘high,’ there will be rising 
Air.” 


(3) ‘‘ Note on Turbulence, as Exhibited 
by Anemometer Records, Smoke and 
Cloud Formation.” By A. 'E. M. Geddes, 
D.Sc., and G. A. Clarke. 

The first section of the paper deals with 
the phenomenon of turbulence and eddy 
motion. The effect of this eddy motion 
is shown near the surface by the records 
from a pressure tube anemometer. The 
turbulence and consequent eddy motion 
are seen to depend largely on the nature 
of the surface over which the air current 
is travelling. Especially is this the case 
in so far as eddies affect the direction of 
the wind. The presence of eddies higher 
up is rendered visible ‘by the behaviour 
of smoke from tall chimneys and by the 
manner in which this smoke is raised and 
at the same time dissipated laterally. 
Higher up cloud of the stratus order is 
formed. These smoke*eddies and clonds 
occur when there is little or no convec- 
tion due to heated air, and therefore their 
appearance and formation is evidently in 
accordance with Taylor's theory of eddy 
motion. ‘The formation of eddies at the 


junction of two currents of different tem- 


perature, and hence of different density, 
is demonstrated by photographs showing. 
the fragments of cloud which form below 
the base of a line squall or similar cloud. 

The second section of the paper de- 
scribes that interesting variety of cloud 
intermediate between the normal Cirrus 
and Cirro-cumulus types. The changes 


that this cloud undergoes have long proved 


a puzzling phenomenon to cloud ob- 
servers. The change of the Cirro-cumulus 
type, which is generally regarded as a 
water-droplet cloud, into the ice-crystal 
structure of true Cirrus is only to be 
expected at the high altitudes, and conse- 
quently generally very low temperatures 
of the levels where this cloud is found, 
but the great frequency with which the 
reverse process is to be observed calls for 
some explanation. A number of lantern 
slides showing these changes and different 
varieties of the ‘‘ Cirro-macula,”’ as the 
cloud is termed, were shown, and the 
meeting was invited to offer suggestions 
upon the point in question. 

An exhibition of representative meteoro- 
logical instruments was on view in the 
rooms of the Royal Society. 


SCIENTIFIC NEWS. 


Mr. D. M‘Ewan, a research student at 
Glasgow University, is proceeding to Port 
Said on the steamship Burma, for the 
purpose of putting to practical trial an 
apparatus he has designed to assist 
marine navigators in finding their posi- 
tion by means of the stars. His instru- 
ments are designed on the assumption 
that the observer is looking from the 
centre of the earth through its surface 
out into the sky, which would thus 
appear like a dome. This dome Mr. 
M‘Ewan represents by a half-globe of 
metal, in which the stars are indicated by 
tiny pinholes. A movable semicircle of 
metal serves as the observer's horizon. 
The half-globe is made to revolve so as to 
represent the movement of the heavens. 

What is claimed to be the largest aero- 
plane in the world is about to undergo 
tests at the French naval air station at 
St. Raphael, on the Mediterranean coast. 
The machine is a quadruplane, fitted with 
four motors, each of 270 H.P., making 
1,080 H.P. in all. The wings measure 94 ft. 
from tip to tip, and the machine is 21 ft. 
high and 66 ft. from back to front. It 
can descend either on land or water. It is 
intended for the future air service between 


| Marseilles and Algiers. 


had sunk in-the water. 


“I have often looked at the sundial on. 
the Royal Insurance Company’s build- 
ing’’ (writes ‘‘A Disappointed Share- 
holder ’’ jocularly to the “ Liverpool Daily 
Post”), ‘‘but have never until to-day 
been able to make ouf the time by it. I 
was surprised, then, to find that, up to 
date as the company is, it had not kept 
pace with the times, inasmuch as they had 
not altered the dial to ‘summer time’! ” 
Possibly our witless wiseacres will see to 
this, and presently add to their usual in- 
structions about the clocks how sundials 
must be altered ! 


With an explosion that shook the dis- 
trict on the 25th ult. for twenty miles 
round,.a giant meteor nlunged into the 
Big Quill Lake, near Wynward, Saskat- 
chewan. A fiery body was seen by many to 
drop from a clear sky, and clouds of steam 
rose from the lake for some time after it 
Other meteoric 
disturbances are reported from Vanscoy, 
Saskatchewan, south-east of Saskatoon. 
People in the neighbourhood heard five or 
six loud explosions, and the earth between 
Vanscoy and Pike Lake was shaken. 


` One of the old prophets seems to have 
hit the mark fairly, though time and place 
were not specified. According to the 
“ Pall Mall Gazette,” a minister recently 
preached a discourse on ‘‘ The Charabanc: 
Its Use and Abuse,” and this was his 
text: ‘‘The chariots shall rage in the ~ 
streets, they shall jostle one against an- 
other in the broad ways; they shall seem 
like torches; they shall run like the light- 
nings ’’ (Nahum ii, 4). 

Let us hope, anyhow, another of the 
present generation is mistaken. Dr. Mil- 
ton A. Nobles, ‘‘ a prominent Philadel- 
phia geologist and student of volcanic dis- 
turbances,’’ declares that within thirty 
days Southern Europe, Northern Africa, 
and the whole of Asia will be destroyed 
by earthquakes. and their populations 
wiped out. The trouble is brewfng, he 
says, according to the New York corre- 
spondent of the “ Daily Mail,” among 
seventy volcanoes in the neighbourhood of 
Budapest. He has already predicted that 
“an earthquake era which began on 
March 15 will ultimately submerge a large 
part of Europe.” 


Sir Joseph Thomson, O.M., F.R.S.. on 
the 26th ult. received the Franklin Gold 
Medal, presented to him by the Franklin 
Institute, Philadelphia, ‘‘ for signal and 
eminent service in science.” The presenta- 
tion was made by Lord Balfour at the 
Department of Scientific and Industrial 
Research, Old Queen-street, Westminster, 
and -the ceremony was attended by many 
of the leading figures in the scientific 
world on both sides of the Atlantic. 


Mr. F. Perry, a Vancouver mining engi- 
neer, 1s reported to have discovered in a 
remote valley of British Columbia, close 
to the Yukon border, the bones of a pre- 
historic mastodon and the footprints of 
‘another prehistoric monster. 


The number of useful pocket books for 
the various trades is well-nigh legion, but 
of all we have seen lately the nalm must 
be given to the ‘‘ Builders’, Plumbers’, 
and Decorators’ Pocket Book,’’ by Arthur 
Seymour Jennings, F.I.B.D.. the editor of 
“ The Decorator ’’ (London, Thomas Tofts, 
93 and 94, Chancerv Lane, W.C.2, 5s.). 
The book will slip comfortably into the 
breast pocket, and yet its 220 pages in a 
stout cover, well illustrated, will be found 
to cover every need for the information of 
the trades specified, and for many thou- 
sands of other people besides. Its full list 
of practical recipes is well worth all the 
money, and its illustrated Glossary of 
Terms (pp. 142-217). will come as a boon 


Fand a-blessing to the many more to whom 
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verbal explanations of technical terms are 
a snare, and not infrequently a delusion. 
Try and explain to the average man who 
asks you what an apophyge is, and see how 

much wiser you have made him. Show 
him the illustration on p. 145, and mark 
how readily he will then grasp the mean- 
ing of the few lines of description. 


‘‘ The Evolution of the Essex Rivers and. 
of the Lower Thames,” by Professor J. 
W. Gregory, D.Sc., F.R.S., of the Univer- 
sity af Glasgow (Benham and Co., Ltd., 
24, High Street, Colchester, 2s. 6d. net), 
is an interesting inquiry into the reasons 
why the rivers of Essex, like all 
others, run into the sea, yet do not run 
thereto by the easiest or shortest available 
route. The problem first led Prof. 
Gregory to the study of Geology, which 
helped him to arrive at the conclusions 
which will be found in this brochure now 
* published, and which, we think, are well 
grounded and most pertinently set forth. 
The geography of Essex, the most mature 
of British counties, offers no explanation 
why its rivers take such devious and diffi- 
cult courses, or how they came to leave 
their gravels on the hill-tops, and why 
the Crouch has been left a riverless creek. 
The problem is a geological one, and 
presents features of unusual difficulty ; 
but Professor Gregory argues lucidly, and 
_ his conclusions are supported by careful 
illustrations and are supplemented by a 
good bibliography and references to other 
literature on the subject. a. 


‘‘Discovery’’ for August (London: 
John Murray, is.) opens with the first 
instalment of an article on ‘‘ Sex and its 
Determination,” by J. S. Huxley, M.A., 
whose previous contributions on 
“* Heredity’? have doubtless favourably 
impressed our readers. Professor T. Zam- 
mit, C.M.G., the Curator of the Valetta 
Museum, has an illustrated paper on 
‘‘ The Temples of the Later Stone Age at 
Malta.” Professor W. M. Calder, M.A., 
throws some new light on “Ovid’s Story 
of Philemon and Baucis,” which he iden- 
tifies with a local Anatolian legend of a 
deluge, from which the two personalities 
were saved by walking up a hill, and not, 
as by Noah and his wife, by an ark. Dr. 
A. J. Russell contributes a retrospect of 
the British Association, and Mr. George 
Whale sends some particulars of ‘‘ Modern 
Road-making in Cities.” 


A fourth edition of ‘Chemistry for 
Beginners and Schools,” by C. T. King- 
zett, F.I.C., F.C.S. (London: Balliére, 
Tindall and Co., 8, Henrietta Street, 
Covent Garden, W.C., 5s. net), wiil be 
welcomed by all who have proved the 
value of this excellent text-book, in which 
the Glossary is enlarged, and the whole 
matten carefully revised and brought up 
to date. The volume now numbers nearly 
250 pages and 76 illustrations. 


— >» 6 0 
Tests have recently been concluded by 


the Ministry of Health to discover 
whether there is any foundation for the 


assertion that germ-carrying mosquitos 
have a special preference for attack- 
ing persons who wear white garments, 


such as tennis players, cricketers, and inhabi- 
tants of warm climates. In the tests sixteen 
colours were used, and the results obtained 
disprove the contention that white is a colour 
particularly favoured by these insects. As a 
matter of fact, white is only fourteenth on 
the list of colours attractive to mosquitos, 
while the colour most preferred is dark blue. 
Black is fifth on the list, but the tests have 
definitely proved that yellow is the colour 
most repellent to the insects. It is stated 
that the best safeguard against mosquito 
bites is the essential oil of oranges. 


‘| these Dark: Markings (Astrophy. 


LETTERS TO THE EDITOR 


-jajan r 


DARK STRUCTURES IN THE MILKY 


WAY—MOON—BINSTEIN. 
(15.1—Dark Structures in the Milky Way. 


—The question of the existence of dark ob- 
scuring matter in space is of such general 
interest that apology is not needed for men- 
tioning an article with the title given as head- 
ing to this note contributed by Mr. Espin to 
of the Royal Astronomical 
Society of Canada for July-August, as sequel 
Mr. 
Espin’s suggestion in the earlier paper was 
that there are in space a ‘‘ vast number of 
what are most like absorption vortex rings, 
seen at all angles and consequently appearing 
In the present paper the sug- 
gestion—which, however, he puts forward 
diffidence—is that all star 
clusters and nebule are surrounded with a 
ving of absorption, and that the absorption 


the Journal 


to an earlier one published in 1912. 


as ellipses.’’ 


with much 


round the brighter stars is often of 


great 
extent. that the absorption rings obscure the 
stars behind them and leave the curious 
curves and chains of stars often noted. The 
suggestion is based on actual examination of. 
by Prof. 
Barnard (Lick Publications, Vol. XI.) and 


photographs of the Milky Way 


those in the Harvard Annals (Vols. 72 ana 


80), together with others specially taken by 
various people whose names are well known 
to us—Mr. Ellis of Lyme Regis, the Rev. W. 
Bidlake of Crewe, Mr. Offord of Ealing, Mr. 
Lawrence Richardson of Newcastle-on-Tyne, 
Mr. Longbottom of Chester, Mr. Evens, and 
Mr. ‘Milburn—the photographs apparently 
being searched first with the view of finding 
patches darker than the background rather 
than of finding configurations of stars which 
might be accounted for by the hypothesis. 
A catalogue of 202 such dark patches is the 
result of the examination. They are not all 


rings round star clusters or nebule, for there 
is a well-known elliptical ring of stars in 


Aquila, ‘or Scutum (R.A. 18h. 50m., Dec. 


50° S.), shown in star maps, which is given 
as an example of a vortex ring of matter 
unconnected with a star obscuring the’ stars 
within the ellipse; but the great majority of 
the items of this catalogue are associated with 
a star or nebula, one patch round £ Cassio- 


'peiæ being a notable example. 


Mr. Espin points out some interesting conse- 
quences that would result from the existence 
of these hypothetical absorption rings. One 
round a nebula would be seen, if the body 
were suitably placed, as a dark line across 
the bright mags, such as we know to be some- 
times the case. Such a ring “ might account, 
wholly or in part, for the absorption spectrum 
of the star if the ring is in the line of sight, 
and if, in process of time, either by motion 
of the system or by solar motion, this condi- 
tion should no longer obtain, the spectrum 
would be modified and the colour of the star 
changed ” ; but it is specifically noted that 
this class of spectrum does not seem to be 
immediately connected with the apparent 
amount of the absorption. The novelty of 
the present hypothesis appears to be in the 
assertion that the obscuring masses are of 
ring form, many times greater in diameter 
than in thickness, Mr. Espin says, and that 
they frequently or generally surround celes- 
tial bodies. Prof. Barnard, in his papers on 
ournal, 
1919, January), mentions nebule which are 
partly luminous, but does not suggest that 
the non-luminous part surrounds the. re- 
mainder as with a girdie. It is difficult to 
interpret the various forms of markings in 
Prof. Barnard’s catalogue as resulting from 
rings or ellipses, but Mr. Espin’s theory does 
not exclude the existence of obscuring matter 
of irregular shape. 


The suggestion of an extended ring of 


matter of considerable extent around stars 
analogous to Saturn’s Ring svstem is alluring 
because the idea seems to be familiar from 
other considerations. There is the suggested 
cause of the Zodiacal Light, for instance; 
and there comes to mind a closely reasoned 
address by Prof. Newall at the Royal Astro- 
nomical Society some years ago, in which he 
argued the probability of solar envelopejiof 


some kind of considerable extent with the 
added remark, ‘‘we must be. ready to admit 
the existence of similar appendages to most 
of the other stars.” . ae 

Moon (3, p. 10).—At any moment the Moon 
is in the zenith of a place on the Earth’s sur- 
face whose latitude is equal to the Moon’s 
declination and where the Sidereal Time at 
the moment is equal to the Moors R.A. 
For example, to-day (July 28) at half-past 
one in the afternoon by Greenwich time the 
Moon’s R.A. is h. (less Bec.) ; 
Declination 0° 7’S. The Sidereal Time at 
Greenwich at that momeht is 9 h. 51 m. 45 e. 
(all this can be found om the 
“ N.A.”?”), so that the Sidereal Time is. 
12 hours in a place whose longitude is 
2 th. 8 m. 17 s. East of Greenwich, and the 
Moon will be immediately overhead at a place 
in Long. 2h. 8 m. 17 s. E.. Lat. 0 7'S., 
small corrections due to the difference be- 
tween geographical and geocentric latitude 
being neglected. We may call this the sub-. 
lunar point, and, naturally, it. travels west- 
ward on the Earth, because the latter turns 
from West to East, and Southward, because 
the Moon is going South in declination. The 
eub-lunar point will take more than a day to 
make a circuit of the Earth, about 24 h.. 60 m. 
in fact, in the mean, as is shown by the 
times of meridian passage of the Moon m the 
“N.A. ”; and it will continue to go South- 
ward until August 4 when the Moon has 
maximum declination South (see Astro- 
Notes, p. 13), after which it will move Nortb- 
ward, so that the path of the sub-lunar point 
on the Earth’s surface is a spiral curve travel- 
ling alternately Northwards and Southwards. 
In 27 1-3 days it will have come back to 
nearly, but not quite, the same latitude as it 
started from. 

Einstein (25, p. 21).—I think Mr. Mee must 
be trying to ‘‘pull my leg’’—if the collo- 
quialism may be allow My difficulty 
with Relativity and Einstein is to keep apart 
Physics and Metaphysics; and I fancy other 
people are similarly troubled. Ninety-three 
million miles connotes a length which is a 
certain multiple of the length of a certain bar 
called the Standard Yard, and I believe that 
according to the theory that bar ‘has a 
different length according to the direction in 
which it is placed. If this is so, ‘‘ where are 


H. P. Hollis. 


we”? as Mr. Mee says. 


TERRESTRIAL TELESCOPES. 


{(16.J—I wonder what is Mr. Nelson's 
authority for stating, in letter 7, that the 
best magnification for a terrestrial telescope 
is 30 per inch. I should consider half that 
nearer the mark. At one time I had a fine 
old 4” Tulley refractor, and for this I got 
a pancratic eyepiece made, as I then lived at 
the seaside and commanded a fine view of 
Dublin Bay. The pancratic slide ran from 
x40 to x80. After some experience of it I 
rarely moved the slide, as was quite 
enough, while 80 was far too much even in 
steady air. 30 per in. (= 120) would have 
been ridiculous. And the 4” o.g. was of the 
very best. Later on I made a 34” New- 
tonian, and amused myself by pea this as 
a look-out glass, with a 27 m.m. Steinheit 
Huyghenian as eyepiece. This gave a power 
of about 10 per in., or x35, and the com- 
bination beat any refractor ever made for 
clearness. This was owing to the absence of 
an erector and perfect achromatism. One 
could see the pattern of a man’s tie two 
miles away. The inversion of the image was 
circumvented by fixing the telescope with 
eye-tube vertical, and standing nearly behind 
it, when the image wag right way up with- 
out farther trouble. No higher eyepiece didi 
so well as the 27 m.m. In fact, the most 
important thing in a terrestrial telescope, 
next to definition, is plenty of light in the 
image, and you do not get that with much 
above x 10 per inch. I once got hold of a 
short-focus 3” o.g. of Grubbs, and mounted 
it as a look-out glass with an ocular giving 
x 15. It was a magnificent instrument, with 
a large field and brilliant image, and was a 


revelation to coastguards and seamen te 
7 whofe I showed, it, beating all their glasses 
10l low. 


Wm. F. A. Ellison. 
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COLONEL GIFFORD’S:.ARMY TELE- 
SCOPES.—PIAZZI SMYTH’S “ TENE- 
ae AN ASTRONOMICAL EXPERI- 


{17.]—With reference to letters 262 and 29z 
(pp. 267 and 291), I learn that some, at 
least, of the beautiful apochromatic 2! in, 
telescopes, computed and presented by Colonel 
Gifford for Army use, have been recently 
dumped by the War Office, together with 
great nurhbers of prism binoculars, and may, 
therefore, now be picked up quite cheaply in 
the second-hand market. These apo. tele- 
Scopes can be easily identified, being signed 
by Colonel Gifford and A. Hilger. Anyone 
in need of an a perfect instrument 
obtaining one of these in good condition will 
be fortunate. The objectives of these 
telescopes are doublets, not triple, as stated 
in letter 292; the erroneous statement 
originated in consequence of their defining 
quay and colour correction being so perfect 

that it was assumed they must be of the triple 
combination type. May we not wonder that 
such beautiful and costly (say £20 each in 
quantity) telescopes are thrown away for a 
mere song while the Army and Navy must 
still require good telescopes? i 

Piazzi Smyth’s book on his astronomical 

“ experiment ” at Teneriffe, published in 1858, 
price 2ls., was recently lent to me by a 
friend. Keen enjoyment was anticipated from 
its perusal, but, unfortunately, this pleasant 
anticipation was not realised. In 450 pages 
of intricate verbosity, apparently written in a 
certain spirit of condescension to everything 
and everybody, it is doubtful if the scattered 
‘references to the telescopes and observations 
made therewith would occupy a dozen pages. 
One gathers that the Pattinson equatorial 
telescope of 7% in. aperture was olacsd in 
position under considerable difficulties; that 
it had a dividing-tube made of polished brass ; 
that the images of a few specified double 
stars, afforded by it on the Peak at an alti- 
tude of 10,702 ft. at Alta Vista, were good 
With powers occasionally up to 800 ; that the 
cloudy aspect of Jupiter’s belts was there 
noted for the first time; that the then dis- 
puted fine division of Saturn’s outer ring was 
well seen, and that is about all! 

Ealing. A. A. C. Eliot Merlin. 


MR. ROBERTSON’S “ CHANGE-DATES ” 


—EXPLOSION THEORY OF PLANET- 


OIDS—ROTATION OF VENUS—A 
NOVEL METHOD OF “ DAY-TO-DAY ” 
WEATHER FORECASTING. 


(18.1—Mr. Robertson, of Cheltenham, has 
just supplied me with his ‘ ‘ change-dates » for 
the next two months; they are August 7-9 and 
20-22, and September 2-4 and 15-17. He 
fully corroborates the statement sent in by 
m2 last week that August will be a generally 
fine and dry month, with wind working slowly 
‘to N.E. and E. by about the 7th, ushering in 
a spell of very fine and hot weather towards 
the middle of the month, broken at times by 
local thunderstorms, especially in Eastern 
England if wind moves to S.E., about 20th 
to 22nd, or a few days previots to that date. 
Slightly lower temperatures about these last- 
named dates, but fine and warm again after- 
wards. The change on the 15th-17th Sep- 
tember may show the first “ ground frosts ”’ 
of the season. 

Those who are in such haste to consider the 
‘* explosion theory ’’ of the formation of the 
Planetoids as being completely ‘‘ exploded ”’ 
should pause awhile and ponder the follow- 
ing :—It is admitted that our violent volcanic 
eruptions and even earthquakes are due to 
fissures (faults) in the bed of the sea allowing 
the water to come into contact with the inner 
white-hot matter. of the interior of the Earth. 
Ts it quite impossible, then, to conceive such 
a fissure as would allow an amount of water 
to commingle with this incandescent matter in 
such proportions | that it might cause a 
gigantic explosion? And might not a planet 
have been dissipated into fragments in this 
way? It is quite possible that an explosion 
of this sort may bring about the much- 
talked- of “end of the world.” Even without 
imagining my magnified “ boiler explosion ” 
there are elements at work which one day. 
by a fortuitous combination of circumstances, 


might bring about the aiaa Astronomers 
have at last recognised the grazing contact 
theory, or appulse of Suns with dark bodies in 
space, as the cause of ‘‘ new stars,” so why 
notexplosion from within? Thefactthatallthe 
Panetoids together would only make a small 
planet seems beside the question ; perhaps it 
originally was only a small planet; quien 
sabe? Jupiter gets blamed for a good many 
astronomical happenings. When a comet or 
meteor shower fails to eventuate it is the 
“ Giant Planet ” that has “ perturbed ” their 
orbits, and now we have it put down to his 
influence that he scattered the Planetoids and 
prevented them coalescing into a “‘planet 
proper °! Poor old Jupiter ! 

I am glad, however, to find such an able 
astronomer as the Rev. Wm. F. A. Ellison 
(19, p. 17) in- agreement with me as to the 
rotation period of Venus. It seems to me 
absurd that a planet which in every way so 
much resembles our own should be so entirely 
different from it with regard to its rotation 
period only. With reference to. possible 
markings on its surface, I was never able to 
see any in my “telescope ”?” days with 4 in. 
o.g., but that proves nothing, as my sight in 
bright lights was never good for detail. It 


seems to me that if Venus has a cloudy 


atmosphere like ours, there must also be on 
that planet. what we should call “ weather ’’— 
that is, regions of high and low pressure, and 
therefore surface markings ought to be 
glimpsed from time to time through anti- 
cyclonic areas, especially in equatorial 
regions. Has anyone ever thought of this 
and its possibilities ? 

I have recently been experimenting, with a 
barometer for the purpose of local ‘‘ day-to- 
day ” forecastings on a new principle, and I 
have found it very useful in deciding the im- 
portant question of whether to take out a 

‘ gamp ”’ or leave it at home, “ the question °’ 
being decided the previous day. I will send 
full particulars to anyone interested sending 
lsd. stamp. My address is in the “ Address 
Column ” as usual. 

D. W. Horner, 

July 29, 1922. 


F.B.A.S., F.R.Met.Soc. 


POLLENS. 


[19.1—-It is good to see the investigation 
of pollens put forward. There is a great field, 
not only for mere amusement, but. also for 
enlarging knowledge. Now, many years ago 
Professor Bateson found that the pollen dif- 
fered in shape in two sorts of white sweet pea 
—in the one case oval grains, in the other 
round or irregular ones. On inter-crossing 
the parent forms a number of differently 
coloured flowers were got in the progeny— 
purple, pink, red, red and white, etc.— 
although both parents were white and bred 
true to themselves. 

We know in regard to varieties of fruit— 
pears, plums, apples, etc.—that some varieties 
are self-fertile, and others require pollinating 
with other varieties in order to set fruit. 
Some work has been done, but it would be im- 
portant to scrutinise the pollens carefully to 
see whether in some instances there may be 
recognisable differences—whether in SiZe, 
shape, or what not. H. E. D 


[20.1—There is an interesting paper on 
pollen by the late. Lord Avebury in Jour. 
R.M.S., 1912, p. 473, with plates. H. W.. 


[21.1—Can Mr. Royal Dawson or “N. E. B.” 
describe the mechanism which causes only the 
right kind of pollen to fertilise the stigma of 
its own particular species? 

Edward M. Nelson. 

` —___> e o 

Röntgen-ray Apparatus; Luminous Sur- 
faces.—According tb a recent patent by Mr. 
L. A. Levy, 31, Shoot-up Hill, Cricklewood, 
London, fluorescent screens and intensifying- 
screens for X-ray work and other selt- 
luminous surfaces, comprise a layer of fluores- 
cent or luminous material having the surface 
formed with depressions or punctures closely 
and regularly distributed. In a modifica- 
tion, the effect of depressions is producea 
by embedding minute glass beads or the like 
in the fluorescent: or luminous layer. 


‘sort Draper used. 


L male vone! 


REPLIES TO QUERIES. 


Ch Sa eed 


(377.J—TELESCOPE HOUSE FOR RE- 
FLECTOR.—If you use wheels 10 or in. 
diameter on the tread, with a self-aligning ball. 
journal fitted to each, you will have no diff- 
culty in rotating the kous by hand. Three 
wheels would usuatly be sufficient, but as you 
propose a square house, perhaps four would be 
more convenient, although in that case one 
of them will come against the door, but that 
could be provided for in the general design. 
The wheels would naturally be fixed inside the- 
house, affording protection from the weather. 
Do not use the ordinary section of rail. There 
ere structural engineering firms who_ can 
supply a 10-ft. circle in angle iron—3 X 3 x 8 
or 4 would be a, suitable section with the 
flange inside and downwards. This could be 
very firmly bedded in quite a moderate quan- 
tity of concrete, leaving the inside free for 
the single flange of the wheel. Sectional 
drawing of wheel and track if desired. Do 
not overlook the fact that wind-pressure will 
be more effective on this type of h house, and 
provision for anchoring down at floor-level 
should be made, Otherwise the whole lot may 
be blown over. J Hindle. 

379.}—-DOUBLE IMAGES IN NEW- 

NIAN REFLECTOR.—I can assure Dr. 
Blacklock and the querist that you can put 
anything you like “heli ind a silvered glass 
mirror of modern make and thickness without 
disturbing its performance in the least, You 
may also leave it leaning against the wall as 
long as you like with impunity. It is futile 
to quote Draper. One might as well quote- 
Aristotle. Draper’ was a pioneer, and, of 
course, made mistakes and used unsyitable 
glass. His 15-in. mirrors were only 1 in. 
thick, so no wonder they bent. Of course, if 
you screw down a mirror on an uneven bed, 
or subject it to a pressure of 14 lb. per square 
inch you are pretty sure to spoil it. And if 
you drink much out of a bottle labelled 
“ Poison,” as Alice remarks, it is sure to 
disagree with you sooner or later. But bottles 
labelled ‘‘ Poison” are not meant to drink 
from, and a delicate optical instrument is not 
meant to be screwed down as if it were a 
boiler-plate or the cover of a ‘manhole. A 
modern mirror of the right sort of glass and of 
any reasonable thickness is quite proof a ainst 
flexure by its own weight. My 18-in. alver 
is 2 in, thick (only one-ninth). I have a 9-in. 
Calver here at the present moment 1% in. 
thick, Neither shows the slightest trace of 
flexure on being stood up on edge against a 
wooden stand for testing. On the other 
hand. I have seen mirrors of poor quality glass 
which would show flexure unless one par-, 
ticular diameter was vertical. That was the 
With used the finest 
French plate, and as long as_one sticks to 
that it will not let you down. But do not put 
it in a screw press. Wm. F. A. Ellison. 


[386.I—CUTTER SPBBPDS.—I take it that 
querist ‘wishes to trace trochoid or epicycloid 
curves on surfaces, Now many years ago I did 
some such cutting iby rotating the eccentric 
cutter with bands at the same time as the work 
revolved on the mandrel, and some fairly 
satisfactory light patterns were effected, but 
owing to the difficulty of getting any exact 
ratios, i.e., pulley sizes used, the patterns were 
of the nea ting type. Besides there was the 
slip and Stretch af the lathe bands which 
interfere with any exactitude. Still some 
effects can be obtained. One day I may 
describe my gear whereby looped or ue 
figures may ‘be cut without the use of the 
orthodox epicycloidal outting frame, with a 
simple home-made device giving a far greater 
mange of ratiog‘of speeds ; “thus 7, 11, 17, etc., 
loops or multiples may be got as easily as the 
more limited numbers obtainable with the 
cutting frame, H. E. D. 

(423..—-LATHE MANDREL NOSE.—There- 
are several objections. I have the founda- 
tion slide of an old oval chuck fitted for a 
female mandrel; the screw is 1 1-16 in. 
diameter and 14 in. long, threaded five per 
inch. This would need a mandrel of more- 
than 2 in. diameter, which, if projecting 
from the front bearing, would mean a large. 

overhang, or if housed w ithin the front: 
bearing ~would mean a very large bearing 
surface; all very well, perhaps, for a power 
lathe, but not attractive for a foot one. A 
female mandrel would prohibit a cone fitting, 
ae the usual Morse taper or the fitaing 

of split chucks; that is, without an inter- 
mediary socket, which would eliminate the- 
direct truth value of the usual fitting. e- 
female mandrel would be more difficult to: 
keep <lean_and free from chips, etc.. than & 
The male nose on chucks would: 
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be more likely to suffer from blows or falls 
causing bruising of thread; in the case of 
one chuck being screwed on another it would 
tend to increase overhang, sinco a female 
threaded back plate may be just the length 
of the nose, but a male one would need 
more length. So far as rigidity and truth 
go, provided the fitting is adequately large 
and well made there should be no difference. 
I think that the disadvantages given are too 
Overwhelming for instituting Mhi fitting. 


1440..—DRAG ON REEL.—About here, 
those that use Malloch reels or other devices 
are not regarded as ‘‘ fishermen,” which class 
of artist brake by hand. H. E. D. 


[456.J-—RED-HOT WATER.—<According to 
Abegg, the thermal dissociation of water is 
slight even at a temperature of 2,C00° C., so 
that at lower temperatures it would remain 
as water in gaseous form. But it must be 
remembered that the containing vessel may be 
attacked—notably, for instance. the attack of 
steam on red-hot iron or carbon, but possibly 
silicates, ete., may'be affected as well as cer- 
tain metals. There would be no need to work 


under pressure to heat the water. Sag steam). 
4 


E. D. 


(456.).—RED-HOT WATER.—It seems to me 
that in answering this query ono is liable to 
confuse red-hot water (i.e., water that is red 
with heat) with water at the red-heat (of 
metals). Tne former is obviously a question of 
colour and temperature, the latter of tempe- 
rature only. It does not seem at all likely 
that water at the temperature of red-hot iron 
would be coloured intrinsically red any more 
than the steam in a red-hot superheater is 
likely to be anything but a colourless gas. In 
any case it would be, for obvious reasons, im- 
possible to test the point. Oleum. 


[468.1—GLASS TAPS.—The difficulty with 
these is drilling the hole, which necds a 
diamond drill; see Threlfall ‘‘On Laboratory 
Arts” (Macmillan), page 69. They do not 
appear to be moulded. K. Q. 


(474.)—CUTTING MATERIALS.—<An iron 
dise is used; see answer [14] in the ‘ E.M.,” 
February 13, 1914, page 57, for details, 


14£8..—MILDEW ON ENGRAVINGS.— 
Please note the word printed as “photo” at 
the end of the twentieth line should have been 
spots.” George Edmund Cox. 
14, Jesse Road, Leyton. 


[4.1—GRINDING 18-IN. MIRROR.—Too 
big a job to handle without machinery, unless 
you are a Samson or a Sandow. My 18-in. 
Calver is only 2 in. thick, and I can just lift it. 
One 34 in. thick would bè more than most 
men could move, while pulling such a weight 
against the resistance of a grinding or polishing 
tool would be impossible. You might manage 1t 
face up, using a convex metal tool considerably 
lighter than the mirror. Even so you will have a 
lot of lifting and shifting the weight when you 
have to wash up after each spell of grinding, 
or when you want to test, 

Wm. F. A. Ellison. 


[11.1I—POLARISING CRYSTALS ON THE 
SCREEN.—Ordinary “ hyposulphite of soda,” 
as used for (fixing photos, gives good results, 
melted between two glass ‘plates; a very 
little water may be added. K. 


(15..—PRESERVING FLOWERS.—To pre- 
serve flowers, dip them in melted paraffin wax, 
and then drain off. This will preserve form 
and colour. A. Noxon. 


(15.J—PRESERVING FLOWERS.—Alcohol 
extracts the colouring matter and hygroscopic 
glycerin removes every trace of moisture— 
exposed to the air glycerin absorbs 50 per cent. 
of its own weight of water. Possibly gelatine 
with a little water might be suitable. Add 
glycerin as a preservative; the proportion of 
glycerin should be so adjusted that there is at 
least half its weight of water present in the 
gelatine-water-glycerine mixture. Oleum. 


(16.]—UNWANTED ELECTRIC SHOCKS. 
—The cause is belt friction, and the cure 
is to earth the shafting by connecting 
some of the hangers by clean joints to a wire 
which is soldered to a water-supply pipe; any 
thin wire will do. The actual amount of 
electricity produced is very small. K. Q. 


116.J—UNWANTED ELECTRIC SHOCKS. 
—It appears on the surface as if “ Querist”’ 
as an efficient static electrio machine, but 
visualising the conditions likely to obtain, this 
appears almost impossible. Js the counter- 
shaft connected to an electric motor by belt? 
so, 
the armature shafts is occurring that is only 


k 
I 


present ; 


it is quite likely that a leakage along | use the apparatus. open both wheel) valves 


apparent after the motor has been running 
some time; if not, and there is no chance of 
an installed circuit being accidentally tapped, 
connect one of the hangars to earth by means 


of a piece of stout gauge copper wire. Why 
not call in an electrician and have the 
arrangement thoroughly tested? I have 


known a large section of a structural build- 
ing to be electrified by leakage from a main 
supply. 

Crofton Park, Yeovil. Jesse Booth. 


.16.)--UNWANTED ELECTRIC SHOCKS. 
—The cause can only be static or frictional 
electricity—generated by a slightly slinging 
belt—probably there is always a certain amount 
of slip when the driving power is reciprocat- 
ing; iu any case there is friction. When the 
bearings are well oiled the shaft must be prac- 
tically ‘insulated. The remedy would be to 
earth' the shaft by, say, hanging a !oop of wire 
loosely on it with the free end Jeading into the 
ground or to a water-pipe. Oleum. 


[16..—UNWANTED ELECTRIC SHOCKS. 


—-The electricity is generated by friction þe- | 


tween the belts and the striking gear and 
pulleys, and the shock is caused by the dis- 
charge through the body to earth. The 
cure is simple. Connect one end of a stout 
copper wire to any part of the machinery 
and the other end to the nearest water-pipe, 
or to an iron rod driven well into the ground, 
and you will get no more shocks, because 
the electricity will be conducted to earth 
as fast as it is generated. F. W. Fuller; M.D. 


1146.J—UNWANTED ELECTRIC SHOCKS. 
—A bare, soft copper wire, connected to 
one of the hangers. and thence to the nearest 
waterpipe or other equivalent “earth,” will 
dissipate the charge as generated, and which 
is static cleatricity, due to friction of one 
of the belts. It cannot be used for any prac- 
tical purpose. J. H. Hindle. 


(16.+}-UNWANTED ELECTRIC SHOCKS. 
—I have frequently found the surface of 
leather belts running at high speeds highly 
charged with electricity, and this might be 
the cause in your case, though slight belt slip, 
causing friction on the pulleys, might also be 
the cause, as it would be similar to the action 
of a frictional electric machine. The wall to 
which the countershaft is bolted must be very 
dry, and practically a non-conductor. The 
remedy would be to earth the countershaft, 
or the brackets carrying it, by a light chain, 
carried down to some water-pipe or metal 
rainwater-pipe which enters the earth. Many 
years ago I gave an account in the “ E.M.” 
of a steam car, running on solid: rubber tyres, 
and which became highly charged with elec- 


tricity, so that anyone standing on the ground 


got a nasty shock on touching it. This was 
very probably due to a slight steam leak, as 
it occurred when the vehicle was standing. 
This was before steam lorries had been put 
on solid tyres, but is a well-known feature 
now, and a short length of chain is allowed 
to hang on the road from one of the axles 
on those vehicles liable to the trouble. I am 
afraid that the quantity of electricity generated 
would not pay to collect, as it 1s probably 
very small, although the voltage may be high. 
David J. Smith. 


'[17.}—HEATS OF STEAM.—The tempera- 
ture of saturated steam at almost any pres- 
sure will be found in any engineers’ hand- 
book. To actually test the temperature of 
the steam a thermometer or a _ pyrometer 
mounted in a plug in the steam-pipe will give 


results quite near enough for all practical pur- 
‘| poses, David J. Smith. 
117.J—HEATS OF STEAM.—To within 


narrow limits of inaccuracy, yes. You will 
require a small chamber, preferably cylindri- 
cal, of ample strength to resist the highest 
steam pressure to be dealt with. This ceylin- 
der should be mounted with its axis vertical, 
a reliable pressure gauge mounted on a 
syphon arranged to take steam from the top 
of the chamber, and a steel mercury cup 


inserted in the centre of the roof to carry] 


the thermometer. Steam inlet and outlet 
should be controlled by suitable whecl valves, 
the inlet being effected at the bottom and 
exhaust at the top. A point to be careful, 
of is that the steam inlet pipe protrudes 
through the base into the interior of the 
chamber a little distance, so that an amount 
of water caused by condensation is always 
a drain cock will get rid of this 
water when the apparatus has been used. 
The function of this residue of water is to 
ensure an even condition throughout the 
range of pressure and temperatures, and pre- 
vents superheat at the lower pressures, To 


and allow a mere issue of steam to emerge 


ad 


from the exhaust, continuing so until no 
trace of water issues with the steam. Close 
the exhaust valve and adjust inlet valve 
until the lowest pressure at which it is re- 
quired to read the temperature appears 
steady on the gauge. This will take a Vittle 
time, as the whole apparatus will take up 
an even temperature before this condition is 
arrived at; take temperature reading from 
thermometer and proceed in like manner 
over the whole range available, taking even 
periodic readings, say, every & lb. pressure. 
From the results the pressure temperature 
curve for saturated steam can be plotted. 
Crofton Park, Yeovil. Jesse Booth. | 


(17].-HEATS OF STEAM.— 


Absol.press. Temp. | Absol.press. Temp. 
per sq.in. deg.F ah. | persgq. in. deg. Fah- 
76 eee. 807.6 150 .... 8658.3 
80. .... 3812.5 165 aee - 361.0 
85 cane 316.1 160 ....' 364.3 
90 .see 320.0 165 ---- 9366.0 
95 .... 324.1 170 ~--- 868.2 
100 .... 327.9 175 oa 370.8 
105 yor 331.3 180 .... 9872.9 
116 aes 334.6 185 wee. 875.3 
115 nas 338.0 190 .... 9877.6 
120 cree 341.1 195 ewes 379.7 
125 er 344.2 | 200°. ... 881.7 
180 sacs 347.2 205 ain 383.6 
185 PE 850.1 210 sag 386.0 
140 suaa 352.9 215 ere 387.5 
145 sidan 355.6 
“Molesworth,” or any engineer’s pocket-book, 
will give this and kindred tables. | 
J. A. Trench. 


[18.}—-CUSHIONING AND EXPANSION.— 
Your engine has a fairly long stroke, though 
as you do not give the bore it may not be 
long in proportion. In a compound engine 
the working pressure of the L.P. is back 
pressure on the H.P. Probably the low-pres- 
sure cylinder is large in proportion and the 
back pressure is insufficient to cushion the 
engine, so an early cut off of the exhaust is 
adopted to give this. It would not be wise 
to meddle with the, engine until indicator dia- 
grams had been taken. as without these it is 
dificult to tell what is actually going on in the 
cylinders. Where does the exhaust open? It 
may be that the eccentric has shifted on the 
shaft, and the exhaust is opening early and 
closing early. The position of the crank when 
steam is cut off will naturally vary with the 
amount of expansion desired. In a Meyer's 
type expansion gear the expansion eccéntric 
is generally placed right opposite the crank. 
and has the same stroke as the main eccen- 
tric. The position of the expansion valve 
can be varied on its rod, so the position of 
crank at point of cut-off varies, as already 
described. David J. Smith. 


[20.J—POND.—Construct pond of concreto 
4 in. thick, composed .of 1 part of cement, 2 
parts of sand, and 3 parts of gravel. the stones 
in the latter ranging from 3 in. to 4 in. in 
size. The sand and gravel should be free of 
mud and earthy material. Tamp the surface 
down well with a spade, and when the con- 
creting thas been completed float a 4-in. coat 
of mortar consisting of 1 part of cement to 
l part of sand all cover the surface. If joints 
are left during construction, give them a. coat 
of neat cement before continuing the concrete 
laying. A layer of wire netting buried in the 
concrete during construction will prevent anr 
bad cracks due to expansion or contraction. 
The pond may be filled with water in one 
week after construction. S. C. Bailey. 


[21.]—ORGAN.—The tremulant is placed 
somewhere on a windtrunk, or chest, and its 
action is to cause a pulsation in the wind of 
whatever pipes ‘are (pro tem.) in connection. 


“by wind, with that trunk—the smaller and 


fewer the pipes indicated and the nearer the 
tremulant. the greater, of course, the tremolo 
effect. The pipes of the swell organ are the 
usual objective, but a second tremulant is 
sometimes used on the choir. Diapason. 
[22.1—CRACKED GLASS MYSTERY.— 
Sce the report of the Quekett Club on p. 108 
of the “ E.M...” March 21, 1919. K. Q. 
[24.1 —H.P. OF ENGINE.—That ` blessed 
term horse-power !—it is to some what the word 
Mesopotamia was to the old lady. Your 


engine would, at about 80 revs.. give about 


100 i.h.p. as a maximum, or, say. § admission. 
At earlier cut-offs the power would. of course, 
be less. and at lower revolutions less. at 
higher revolutions greater. Take a few indi- 
cator diagrams when the engine is doing its 
normal work to’ get actual power. 

David J. Smith 


[27I-<JAMS ) AND ‘PERFUMES.—Parrv’s 
“ Chemistry of) “Essential Oils and Artificial 
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Perfumes “° will give “ Armagh ” all the infor- 
mation he requires about the latter half of his 
query. Oleum. 


(30.J—DRY CELIS FOR POCKET BAT- 
TERIES.—Drv_ cells are camouflaged Le- 
clanchées. Their outer zine case (cardboard- 
covered) contains a thick cream of sal- 
ammoniac solution and paper pulp or plaster, 


surrounding the positive plate—a carbon plate. 


baked in a mixture of carbon and manganese 
dioxide. The voltage is only about 1$ per cell 
and the 4-volt. pocket-lamy battery contains 
three diminutive cells in a row connected 
in series. They give larger currents than the 
wet variety; the lafter polarises if permitted 
to send more than about 0.2 amps., whereas 
large dry cells are said to maintain 3 or 4 amps. 
Oleum. 


[82].—INDUCTANCE.—The inductance of a 
coil is proportional to the flux produced by 
lamp. of o.c. flowing round 1 tura and to the 
sanare of the turns linked with that flux. 

ence— 


L(inh enries)= N x flux produced by 1 turn) 


| Ixl 
Where L = inductance, N = total number of 
turns, and I = current in amperes. Now let us 


consider how the flux can be determined. 
Magnetising force H =2:%6 x Ix N 


l 
1286 xIxXxN xu 


”. Magnetic flux B= 7 lines 


per square cm. 
* Total fiux Fa L26xI XN xuxda 


l 
Where u = permeability of core, A = cross- 
sectional area in square cm., / = length ia oms. 
Now F = N x flux produced by 1 turn. There- 
fore, substituting ın formula No. (1) we get 


= TF In answer to second part: If the 
core be now bent in the form ofa ring, the same 
current as before will have a greater effect, or a 
greater value for F. This is because the mag- 
netic path is now solely through the iron core 
and not partly through air, the latter only having 
a permeability of 1, while iron is about 4,000, 
depending upon its quality. G. Greasley. 


{33.1—BENZINE AND ELECTRICITY.— 
Use a perforated zinc or copper plate on the 
surface of the liquid, with a flexible con- 
nection to the tank itself. J. H. Hindle. 


[¥3.I—BENZINE AND ELECTRICITY. 
—As the electricity is produced by friction 
of the non-conductive benzine on silk, the 
only real cure would be to find some mate- 
rial which could be mixed with the benzine 
to give it a little conductivity, without detri- 
ment otherwise, if this is possible. Possibly 
any such admixture would also render the 
benzine a solvent for dyes. Some chlorides 
are soluble in. benzene, but the solutions 
insulate a: well as pure benzine. But the 
vapour cannot ignite unless mixed with air, 
and perhaps it would be possible to deliver 
dry carbon dioxide into the containers, 
above the liquid benzine, so that the sparks 
would occur in a mixture of this gas with 
the benzine vapour. K. 


(35.J—THE GLOW - WORM.—The spec- 
trum of its light has been examined by 
various observers in America, and, since it 
is produced at the atmospheric temperature, 
has no connection with the spectra of ele- 
ments at hish temperatures. The bright- 
ness is small—0.46 candle-power per 100 
square centimetres of area of the, bright 
areas—which causes difficulty in secing the 
spectrum. All the emitted radiation 1s con- 
centrated in the yellow-green part of the 
spectrum. See also answer [172] in the 
“E.M...” December 20, 1918. K 


(36..—EARTH PRESSURE.—The effect 
of arching in the Earth’s crust is dealt with 
in the first volume of Chamberlin and Salis- 
bury’s “Geology” (Murray), an intensely 
interesting book. It is almost negligible, 
owing to the low crushing strength of the 
material. Under great pressure any known 
solid will crush ang flow like a viscid liquid. 


(36. —EARTH PRESSURE.—Portions of 
the crust of the Earth can only act as arches 
when there are abutments rigid enough to take 
the lateral thrusts. There is. of course, greuit 
lateral pressure. as well as vertical or radial 
. and it is this lateral pressure which 
is partly responsible for the building up of 
mountains. All the rocks and materials form- 
ing the crust cf the Earth are so fractured 
and broken that they do not act like a homo- 
geneous mass, but behave more like an elastic 
body. cousequently the greatest pressure Is a 


radial one. S. C. Bailey. 


pressure, 


[(36.J—EARTH PRESSURE.—This matter 
has often been considered. If the rocks of 
the Earth’s crust were arranged in successive 
spheres—like the coats of an  onion— 
“ Phthynx’s’’ contention might apply,. but 
they are not. There is plenty of evidence to 
show that rock pressure exists below the 
surface—the “creep”? in coal mines, for 
instance, C. Carus-Wilson. 


[38.—CHEMICAI, ELEMENTS.—There are 
no known elements of atomic weights exactly 
equal to numbers given. Nearest are: Scan- 
dium, 45.1; cobalt, 58.97; arsenic, 74.96; rubi- 
dium, 85.45, strontium 87.63 (International 
atomic ‘weights, 1921 values). Victortum or 
monium was an element announced by Sgr Wil- 
liam Crookes in 1898. Its properties were said to 
be midway tbetween ‘yttrium and terbium and 
its atomic weight was given as I17. As it has 
never appeared,in the International list, its 
elementary character has presumably been dis- 
puted. Oleum. 


(38.I—-CHBMICAL ELEMENTS.—tThe ele- 
ments with atomic numbers 43, 61, 75, 85, 
and 87 are unknown, and will probably be 
found only by means of X-ray spectra, if they 
exist at all. I notice that you omit the 
atomic number 72, which has recently been 
identified with the element celtium by this 
means. With regard to your previous query, 
Ionium has atomic wt. 230.5, atomic number 
90, and’ is in Group 4 of the Periodic Classi- 
fication. If Protactium is identical with 
Uranium X2, as you say, it has atomic wt. 
234, atomic No. 91, and is in Group 5 of the 
Periodic Table. A. von Welsbach (1906) and 
G. Urbain (1907) found that what was pre- 
viously considered to be the element ytterbium 
was really a mixture of ytterbium proper— 
or neo-ytterbium and lutecium. Ytterbium 
has atomic wt. 173.5, atomic No, 70, and is 
in Group 3.  Cororium and nebulium are 
hypothetical elements used by Nicholson in 
his ‘‘Theory of the Structure of the Atom,” 
and identified by him with the unknown 
elements in the Sun’s corona and in certain 
nebule respectively. “Coronium has probably 
an atomic weight of 0.5128 and nebulium 
1.628. The positions of the lines in the 
spectrum of mnebulium agree quantitatively 
with Nicholson’s theory, so the above figure 
is at least probable. Victorium was the 
name given by Crookes to an element he 
discovered in 1899, and which was pro- 
nounced hv Urbain to be identical with gado- 
linium, Gd, atomic wt. 157.3, atomic No. 64, 
Group 3. All above atomic wts. are re- 
ferred to oxygen ‘as 46. I shall be pleased 
to answer any further questions on the sub- 
ject. | J. Guy Porter. 


(39.]--OBSERVATORY . FLOOR.—I cannot 
at present refer to the illustration you men- 
tion, but as I have experience of the manu- 
facture of moving platforms for other pur- 

oses, carrying loads up to a couple of 

undred tons, may be of service. The 
20 ft. diameter platform might be con- 
structed of light angle, bent outside to the 
curve, and boarded over. If suspended from 
three equi-distant points at the circumference 
there will be no tendency to tilt, and a 
single 14 in. circumference steel wire rope 
at each point will be amply strong enough, 
assuming the weight of the entire platform 
to be about one ton. At each of the three 
points of support the rope should pass over 
a pulley 18 to 24 in. diameter, with a vee 
groove having an inclusive angle of 60 
degrees into which the rope will wedge 
sufficiently to provide a means for hoisting. 
These pulleys may run on steel pins or studs 
bolted to stanchions attached to the inner 
wall of the observatory; 5 by 24 or 6 by 3 
channel, non-vertical, with the flat side to 


the wall, would answer admirably, and also 


form three guides up and down which the 
platform would slide, preventing lateral and 
rotary motion. The wire rope would be 
attached to the platform, pass over the vee 
groove pulley, and have a balance weight. 
one-third the total weight of the platform. 
suspended at the free end, so that the entire 
system is in equilibrium. It ®ow remains 
to fit a hand drive mechanism to each vec 
groove pulley, and the safest way would be 
to have an additional rim on each pulley. 
which couid be cut as a worm wheel, with 4 
worm shaft and pulley operated by endless 
hand rope. It is important that the worm 
should have ah angle of less than 5 degrces: 
it will then be self-sustaining and unable to 
run down of its own accord—a very necessary 


provision for the sake of safety, It ts under- | 


stood that to lift the platform uniformly a 
man would be required at each pulley— 
three in all—but in practice it 


would be, 
quite feasible to lift the platform 6 Inge 


at one point, then pass on to the next, and 
so on successively until the required height. 
Is attained. If it is desired to move the plat- 
form uniformly, suspend it at four equi- 
distant points instead of three, and lead 
the rope, in each instance, over the vee 
pulley, through the balance weight, and under 
a guide pulley at ground level to a common 
winding drum, for which room would have 
to be provided under platform when in its 
lowest position; this drum could be driven 
by a series wound direct current motor of 
one or two horse power, in either direction 
as required, giving very rapid adjustment 
of position. Limit switches should be fitted 
to stop the motor when the platform reaches 
the highest and lowest safe points of travel. 
If you will send me accurate drawings of your 
observatory I could help you further with 
the design. J. H, Hindle. 
Union Engineering Works, Haslingden. 
(39. OBSERVATORY FLOOR. — One 
such observatory floor that I know of has 
the following device to cure the defect in- 
dicated. Set in the walls of the observatory 
are four stout verticle ratchets; under and 


secure to the floor are corresponding pawls 


held in position to engage by springs. The 
pawls are connected by wire ropes to a stud 
in the observatory floor, the stud standing 
about three or four inches above the floor 
atid at a position so that the operator of 
the floor raising lever can depress the stud 
with his foot, and by lever action at the 
lower end of the stud pull the pawls towards 
the centre. thus releasing them from the 
ratchets. In action, to raise the floor proceed 
in the usual way, but finish by allowing the 
floor to drop the necessary two or three: 
inches for the pawls to engage. The floor is 
then resting on four equal spaced supports. 
To lower, first raise the floor an inch or two, 
to relieve the’ pawls of the weight, then 
depress the stud, thereby holding back the 
pawls, when the floor may be lowered as 
usual. If preferred, iron plates with suffi- 
ciently large ‘holes and spring operated 
bolts instead of pawls may be used. 
. Sargent. 
[(40.I—GRINDING 124-INCH (MIRROR.— 
For most rapidly excavating the centre use 
a circular stroke, the mirror overhanging the 
edge of the grinder as much as possible— 
that is, nearly one-half. The straight stroke. 
used intermittently, will keep the surfaces 
near spherical. In this way you can get the 
required depth in the centre and avoid 
grinding away the edge. The thickness will 
be sufficient with careful handling and 
mounting; see previous replies on this point 
in these columns recently. Opinions differ as 
to polishing mediums—one esteemed contribu- 
ltor swears by paper, another by pitch. I 
refer bitumen, with a very thin surface 
ayer of beeswax, applied in a molten form. 
The addition of a very little turpentine to: 
the melted beeswax before application is 
often beneficial. but if over done the film 
does not last long enough. J. H. Hindle. 


[42..—0ONE - STRING OELLO.—I made a 
loud cornet-toned one. by running the string 
over a gramophone. sound-box. and coupled it 
up to a 2 ft. 6 in. old-type H.M.V. gramophone | 
horn. Instead of the usual needle put in a flat- 
headed nail projecting vertically 4 in. above 
the stylus ‘bar, so the string can be pivoted 
on it, and the diaphragm can then vibrate 
when the bow is drawn across the string—in 
the same way that.it does as when it plays on 
a record. Get 2 or 3 in, of brass tubing to 
fit on the sound-box. and then a piece of 
rubber tubing to fit on to it. then another 
piece of tubing to fit into the horn. The horn 
and stick rest on the flcor while playing—but 
the rubber tubing gives a great amount of 
flexibility and movement. A. Noxon. 
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QUERIES. 
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[45.1—-BLACK FOR BRASS NAME.” 
PLATE—Could anv reader tell me the kind 
of black used for the letters of engraved ‘brass 
name-plates and also the best way of using 
same?-—Joseph Miller. 

{46.|.—TRUFE - TO - SCALE PROCESS.—I 
should be glad of the formula for the “ True- 
to-Scale Process,” where a blue print is placed 
in contact with a gelatine composition, and 
afterwards inked up with printing ink and 
prints taken on paper by centact. T believe 
the cemposriticn is gelatine. —N. P. Harwood. 


147.}—ORGAN.—Could anvone kindly ex- 
plain briefly in agsimple way the construc, 
rion, Cporation.Cand>principle of the usuak 
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power-driven bellows used in a modern large 
organ ?—Interested. 


[48.}—ACOUSTICS.—Is the worst case of 
a room or hall required for speaking, etc., that 
with large stone walls of large area with’ the 
minimum of furnishing? ‘Would such a room, 
eto., be improved by literally furnishing it 
with woodwork, etc., as it appears to me that 
the best ‘places: acoustically are those where 


there is much wood in their construction? | 


Again, I take it that the general principle is to 
break up large surfaces ; otherwise in the average 
church, which is usually all stone, with few 
large areas, there would also be bad echoing, 
which generally is not the case.—Puzzled. 


[49.-OXIDISING OR GILDING BRASS 


JEWELLERY.—Would be glad to know: how 
the oxidising or gilding of brass articles, such 
as tie-pins, cheap brass jewellery,‘ etc., is done 
to imitate 9-ct. gold. G.F.T.P. 


—_—— >» 6 ae-< 
ANSWERS TO CORRESPONDENTS. 


gaa 


The following are the initials, etc., of letters to 
hand up to 1 p.m. on Tuesday, August 1, and un- 
acknowledged elsewhere :— 

F. SARGENT—W. G. Royal-Dawson—P. O’Dea—G. H. 
Lepper—Rev. W. F. A. Ellison—Brimsdown—H. H. 
—E. N. Butler—Those dealing with “The Moon 
and Her Atmosphere” shall appear next week, 
but they will be the last we can insert. Much that 
has been said was said long ago in the ’seventies, 
and will be found in our back volumes. 

EssaM.—Yes. 

WaRDLE.—Thanks, no. 

J. M.—Cheap screw-tackle is dear at any price. 

E. R. P.—Any chalk if sufficiently firm in texture. 


C. S.—The weight of a standard of deals is 2 tons 
10 cwt. 


SKERRYVORE.—A Danish ‘‘ fod” is the equivalent of. 
12.357 English inches. 


JASPER.—The vertex of the Moon is the highest 
point as seen by the naked eye. ' 

TROUBLED.—Yes. Damp does affect a dynamo, 
and the higher its voltage the more injurious are 
the effects. The dynamo is best kept out of the 
engine room. 


T 5. S—Rye bread is said to cause diarrhea m 
those unused to it, but we have never found it the 
case. It is less abundant than wheat in fibrin. 
hut richer in casein and albumen. f 


R. C. ROBERTS.—Your cell is not suitable for bells. 
Pour out the present solution, well wash out, and 
recharge with salammoniac, 2 oz., and 1 pint of 
water. That will ring a single small bell. 

Dispute.—Captain Webb was drowned while attempt- 
ing to swim aoross the Whirlpool: Rapids at 
Niagara in 1883. Blondin crossed the Falls on a 
tight rope in 1859, and again in the following year. 


P. B. A. A.—We believe more than half a century 
ago the late Alfred Smee, the inventor of Smee’s 
battery, did devise a “thinking machine,” but 
.whether it was patented or ever practically con- 
structed we do not remember. 


N. D.—We do not think there is a “ Spectroscopic 
Society.” The formation of one was sugg 
Many years ago in our own pages, see pp. 482 
and 507 of our issues of July 15 and 22, 1892; but 
we believe nothing came of it. ` 


A. J. FiELD.—The ball and cross at St. Pauls 
Cathedral were made by a man named Niblett, 
who owned some ‘‘ copper mills ” at Mitcham. It 
is 6 ft. in diameter; it weighs 5,600 lbs., and 12 
persons can be squeezed into the narrow seats 
inside. The cross weighs 3,360 Ibs., and stands 
30 ft. high. | 


A. C. E.—Your “theory.” as you call ft, is appa- 
rently based on an extraordinary ignorance of 
facts to be found in any elementary text-book. 
‘Perigee is that point in the orbit of the Moon 
when she is nearest to the Earth, or the point in 
the Earth’s orbit where our globe is nearest to the 
Sun. Perihelion is that part of the orbit of a 
‘planet or comet which is nearest to the Sun. 


"G. Davis —No. The idea that an ordinary garden 
worm may be cut into several pieces, and that 
each piece is then capable of reproducing a per- 
fect worm, is a fallacious one. The truth is that, 
owing to the fact of each segment being possessed 

_of its own nerve centres, the divided portion may 
writhe for some considerable time after separa- 
tion, but the parts eventually die and do not 
perfect’ themselves. 


"W. H. S. M.—We do not think the coupler trials 
you mention were separately published at the 
time, but an account of them was given by us in 
our issue of April 23, 1886, and we think our late 
correspondent Mr. Stretton gave a description of 
them in his book, “ Safe Railway Reform,” pub- 
lished somewhere about the same time by Crosby, 
Lockwood, and Son, 7, Stationers’ Hall Court, E.C. 


A. C. R. S—There is no law that we know of to 
prevent the registering or christening of a boy by 
a feminine name. One literary bearer of a usually 
feminine name was the Irish poet Denis Florence 
McCarthy. In Roman Catholic countries there aro 
many male Marys, but one has to search rather 
far and wide at home for such cases as those of 
Captain Caroline Scott. who figured in the Army 
ae in 1786, or Lord ‘Anne Hamilton, who died in 


“BANK HO.ipay.—Our index to Vol. CXV. is given with 
this issue, and readers who bind their volumes 
sbonold take it out and send it with their numbers 
Shab OXV. to the binders at once. There is no 

Ou page; the stil bigh printers’ charges prevent 
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our issue of one. Several letters, etc., are un- 
avoidably held over this week to make room for 
the index. Next Monday is Bank Holiday, and, 
except for advertisements, we shall practically 
have to go to press on Saturday, so any urgent 
queries, etc., should reach us by then. 

MENTMORE.—The idea of a tunnel under the English 
Channel originated over half a century ago when 
De Gamond, a French engineer, exhibited plans 
for it at the Paris Exhibition of 1867. Two years 
later French and English engineers discussed the 
practicability of the scheme, and in 1873 a com- 
pany of French and English business men was 
formed. Boring began at Sangatte, near Calais. 
n 1880 similar work was started near Dover, and 
in 1882, when the work was stopped by the English 
Government, the tunnel had n excavated for 
a mila on each side the Channel. 


ADVERTISEMENT RATES. 


For Exchange. For Sale. Wanted. 
Addresses. Situations. 


The Charge for Advertisements inserted under any of 
the above headings is 1s. for the first 16 words, and 6d, for 
each succeeding eight words, which must be prepaid. 


‘For Exchange. 


Broadhurst, Clarkson and Co., Manufacturing 
Opticians, Exchange or Buy Anything Optical.— 
Note address, 638, Farringdon Road, E.C.1. 

Clarkson's, 338. High Holborn. Second-hand 
Optical Mart. Make, Buy, Sell. Exchange First-class 
Optical Instruments. 

Witts, Opticians, 8,- Buckingham Palace Road, 
S.W.1, Buy, Sell, and Exchange Optical Instru- 
ments. Repairs quickly executed. 


For Sale. 
Reflecting Telescopes, Mirrors, Silvered by new 


method. More light and durapility—G. CALVER, 
Manse, Walpole, Halesworth. 


Microscopical Slides.—Entomological, Diatoma- 
ces, and General Interest, 3s. 6d. dozen, postage 6d. 
—BAKER, 244, High Holborn, London. 


G4-page Book About Herbs and how to use 


them, 2d. Send for one.—TRIMNELL, The Herbalist, | £4 


Richmond Road, Caraiff. ~ 

Milling Attachments, with Vices for Lathes.— 
THe WHEELER MANOPACTURING Co., LTD., Trench Oroes- 
ing, Wellington, Salop. 

Powell and Lealand } Oil, price £5.—CLARKB 
AND PAGE, 23, Thavies Inn, Holborn Circus, E.C.L 

Home Radio: How to Make and Use it. 25,000 
copies sold. 48., post free, on approval.—Below. 

Books Bought. Best prices givep.—For.es, The 
Booksellers, 121, Charing Cross Road, London. 

Blattis ja the only absolutely efficient remedy 
for exterminating Cockroaches and Blackbeetles. 
The Editor recommends it. 

Tins, 1s, 6a., 2s, 84., or 58, post free, from 
Sole Makers, Howarrag. 471, Crooksmoor, Sheffield. 

Ionised Tablets supply the blood with those 
elements the body needs, increasing vitality, func- 
tional activity, powers of concentration, mental 
clarity, physical fitness, and immunity from disease. 

Adenoids and Polypus cured by natural means; 
operations unnecessary. Tonsils saved intact, thus 
avoiding a lifelong handicap. 

Ionised Tablets, 3s. 6d., 6s. 6d., 128. 6d. Send 
full details of ailment.—THE LABORATORY, 62, New 
port Street, Bolton. . 

Yost Typewriter, good make, but wants repair 
Price £8.—Can be seen at ENGLISH MECHANIC Office 
Efingham House, Arundel Street, Strand, W.O. 
during office hours. 

Mineral Specimens, British and Forelgn, all 
kinds and prices. Send stamp for free catalogue.— 
Address below. 

Geological Specimens, Rocks and Fossils, all 
prices.—RicpaRps’ SHow Rooms, 48, Sydney Street, 
Fulham Road, London. 

Spare Time Employment with Firelighter 
Machines, 70s.; also Bundlers, 95s. Waste materials 
utilised.—HILL and HERBERT, Ltd., Great Central 
Street, Leicester. 

Free.--Pocket Rubber Stamp of your name and 
address; also particulars of moneymaking employ- 
ment. Whole or spare time.—RICDFORD, 8 and 9, 
Snow Hill, London. 

Roneo Duplicator No. 10, f/cap size, self- 
inking and self-feeding devices. Good as new. £12, 
or near Offer.—Below. 

Remington Typewriter No. 7 (invisible), 
rebuilt, strong, splendid condition, last for years, 
£6 10s., with base board and cover.—Below. 

Smith Premier No. 4 invisible), two-colour, 
recently overhauled, nice clear type, £5, with cover 
and board.—Below. 

Smith Premier No. 4 (invisible), single colour 
working condition, £4, complete with board and 
cover.—Below. 


To be Seen at Miss D. BARNES’, 37, Essex Street, 
Strand, W.C.2. 


Angler’s Fish-catohing Secrets..— Instructions, 
Valuable fishing book. Posted, 29. 6d.—EXPERT, 59H, 
Morecambe Street, London, S.E.17. 

To Clear.—Photomicrographs of diatoms, para- 
sites, antennæ, eyes, legs of insects, Radule, Fora- 
minifera, scales of butterflies and moths. 1s. 6d. 
per doz.—THOs. CASTLE, Heckmondwike. 


Davis Shutter, 13s. 6d.; Abbe Condenser, with 
iris diaphragm, £1 8s. 6d.; large Binocular Micro- 
‘scope. Accessories, Objectives. Exchanges, Repairs. 
—POLLON, 128, Eastcombe Road, Charlton. 


@ 
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D. J. Smith and Co., Ltd., Compton Works, 
Wickford, Essex, have the following second-hand 
motor vehicles for disposal, ready for purchaser to 
drive away :— TRO 
opp H.P. Humber Landaulette, guit hire work, 
50. , i 
20 H.P. White Steam Touring Car, low tay; 
paraffin: fuel, £40. 

10 cwt. Darracq Open Van, good order, £60. 

1 ton Napier Open Van, solid rear tires, £60. 

20 H.P. White Steam Chassis, suitable for small 
van, £25. : 

Stearns’ Knight 4-cylinder Two-seater, with 
double dickey seat, electric lighting, £150. 

1921 Carden Cyole-car Two-seater, 
equipped, perfect order, £65. 

Spare Parts Made for Any Car at reasonable 

rices. 

p Large Stock Spare Parts for White, Stanley, 
and Serpollet Steam Cars. l l 

815 x 105 Goodrich Covers cheap. 

Several sets Acetylene Generators and Head- 
lamps cheap. 

Several sets 2 and 3-throw Power Pumps, 
1,200 to 5,000 gals. per hour. 

Vertical Steam Engine, 2-cylinder. 

Several Capstan and Turret Lathes. 

Incandescent Mantle Lamps, for table or hang- 

ing. Perfect light, use paraffin. 
- The Hamilton Light Car. An ideal two-seat 
small car at a moderate price. Booklet on applica- 
tion. Fifty miles to the gallon. Tax £9. Easy to 
drive. Economical to run, Smart appearance. 
Complete and ready for service, £175. ' 

Sorew Letter Copying Press, on stand, 16s. 


Edison Mimeograph, incomplete, 165s. 
Large Atmospheric Paraffin Burners, 50s. 


We are open to undertake Any Class of Engi- 
eg Work, large or small quantities, or single 

arts. 

D. J. Smith and Co., Ltd., Compton Works, 
Wickford, Essex. 

The Pollowing Lenses, the property of the late 
Dr. E. J. Spitta, are for diaposal:—Goerz 6-in. 
Celor, //4.8-7/64, series 1B, No. 1, £6; Goerz 7-in. 
Celor, f/4.8-{/64, series 1B, No. 2, £7; Ross 5-in. 
Dagor, //8-{/64, double anastigmat, £4 10s.; Ross 
12-in. Dagor, f/7.7-{/64, double anastigmat, £13; 
Meyer 7-in. No. 2, 1/6.8-//50, double anastigmat, 

; Ross 5 x 4 Symmetrical, f/8-f/64, £1; Beck 
Steiaheil 1-in., series 1, No. 0, orthostigmat, 24; 
Dallmeyer No. 2B, in aluminium mount, £7 &.; 
Dallmeyer No. 4, series 1, with telephoto attach- 
ment, £16.—Further particulars apply te W. R., 
ENGLCE MECHANIC Office, 1, Arundel Street, Strand, 


Soiertific Appliances.—l] and 29, Sicilian 
Avenue, London, W.0.1, for Electrical, Magnetic, Op- 
tical, and Static Materials 

Lenses, Prisms, Magnifiers, Condensers, and 
Optica] Sundries, Thermometers, and Drawing In- 
struments.—As above. 

Morse Keys and High-Note Buzzers. Our 
famous Signalling Box for Learners——As above. 


Galvanometers, Rheostats, new and second-hand 
instruments, Wimshurst machines. 

Experimental Materials and odd parts for every : 
one. Fifty years’ experience. Write for information. 
Our special new illustrated catalogue, 6d., post free. 
Scientific Appilances.—As above. 

“Drinking water is more or less poison,” 
says the Editor of Tak ENGLISH MeEcHANIC. ‘“ The 
one safeguard is the persistent use of distilled 
water. This is easily and cheaply effected by the 
admirably constructed ‘Gem Pure Water Stil.” 
Further, he says :— 

“ Distilled water is not merely a preventive 
of disease—it is a positive remedy for many com- 
plaints, including spepsia and bladder troubles. 
Let any reader thus affected try a glassful taken 
nai an hour before each meal.” Gem Still pamphlet 

ee. l 

The Gem H. Supplies Co., Ltd,, 67, Southwark 
Street, London, S.E.1. 

The Verette Pooket Microscope is specially 
designed for the indoor or outdoor study of mimte 
animal and plant life. Fitted with detachable live- 
box, in which living specimene can be placed without 
injury for accurate observations of their habits and 
structure. No slides required. 

Observations of the Greatest Value can be 
made with this little instrument. Its achromatic 
lens gives a dag f fine flat field, with defini- 
tion equally good in all parts of the fleld. Can be 
used separately for dissecting. 

The ‘‘ Verette ” will be invaluable equally to the 
general student and the experienced microecopist. 
Supersedes all pocket magnifiers. complete in leather 
case, 148. 9d., post free, or send for descriptive 
leaflet gratis —FRANCIS BROWN, 25, Southbrook Road, 
Lee. London, S.E.12. 

Microscopical Slides.—Radium, brilliantly scin- 
tillating. 2s. 9d. Hundreds others, popular prices.— 
GRAY, 40, Grange Road, Lewes. 

the latest. * Radio 


Radio Magazines. — All 
World,” 10:d.; “ Poputar Radio,” 10}d.; “Radio 
Broadcast,” 1s. 6d.; “Radio News,” 6d.; 
“Science and Invention,” ls. 9d.; *“ Scientific 
American,” 2s. 6d., post free. Radio Book Cata- 
logue free on application.—INTERNATIONAL NEWS CO., 
Ltd., 5, Breams Buildings, London, E.C.4. 


Zeiss Microplanar, 20 mm., £4 48. Accessories 
list free —CLARKE and Pace, 28, Thavies Inn, Hol- 
born Circus, E.C.1. 

_Motor Engine, superheated steam, 
single acting opposed, 3}-in. ‘bore, 5-in. stroke, 
poppet valves, crankshaft 8 per cent. nickel steel, 
fuel and water pumps, with additional hand-worked 
water, pump. ( All_new. Also Differential Casing, 
Front Axle Arms, ete. “What offers?—WILLIAMS, 9, 
Pargeter Road, Bearwood, Birmingham. TE 
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FACING SANDS IN MOULDING. 
By WALTER J. May. 


On reading a list of fusing points of.re 
fractories, and comparing this with the 
fusing points of metals, it would appear 
‘that silica, of which moulding sands are 
-chiefly composed, would, with its fusion 
point of 1,750° C., resist all metals usually 
found in the foundry and not fuse into 
‘them. This, however, is not the case, be- 
cause there must be some other material 


combined with the silica grains to cause 
them to bind and hold together in such a 
way that when made the mould will hold 
its shape. and stand up against the flow of 
metal without beang washed away. As a 
general thing, the binder to some extent 
acts as a fluxing medium, and instead of 
standing up to its fusion point the sand 
fuses at a temperature some 500° or 600° 
‘below what the clean silica would resist. 
‘There is a fairly large variation in the 
refractoriness of moulding sands ‘from 
different places, some being better than 
others in regard to their resistance to the 
heat from the molten metal, but as in 
most cases it is desirable to assure clean 
‘castings some powdered facing is used 
with the most refractory sands, while with 
‘those of a more or less doubtful character 


a prepared facing sand is desirable, this 


covering the pattern to a depth of from a 
quarter inch to maybe an inch and a half, 
according to the bulk of the casting to be 
‘made. A porous mould from which the 
heat escapes rapidly is less liable to sur- 
face fusion than one which is dense or 
close in structure, and in which the heat 
is retained, while it will be found that 
-clean silica bound with starch, linseed oil, 
or other organic matter will usually part 
freely from the metal, provided it is sur- 
face polished with a mere film of plum- 
bago, steatite, or similar substance, but 
this form of binder.is chiefly used for 
cores, 

The object of using facing sands is a 
twofold one, the principal idea being to 
-interpose a layer of gas between the mould 
and metal surfaces to prevent coherence 
of the two materials, but with the 
secondary idea that at the same time a 
better mould surface will be secured for 
the production of.an exact casting. Of 
course, it is well recognised that the exte- 
rior of a casting is an exact inverted re- 
plica of the surface of the mould, or rather 
‘that it should be, and therefore if the 
facing is prepared so that this is secured 
free from sand adherence, the purpose of 
the facing sand is obtained quite apart 
from any other consideration. As a safety 


precaution the use of well-prepared facing |, 


sands is to be recommended, however, par- 
ticularly where there are mechanical 
appliances for its preparation. 

_ For iron foundry use, coal in a finely 
divided, state is the addition made to the 
sand, from 8 to 15 per cent. being used, 
- the exact amount being dependent on the 
quality of the sand and the thickness of 
the castings to be produced. As a general 
‘thing, the sand used is a mixture of old 
and new sands in varying proportions, ac- 
cording to the quality of each, and this 
sand (as well as the coal) should pass a 
‘16-mesh screen, and at the time of prepa- 
ration be nearly dry. After the sand is 
got ready the coal should be very inti- 
mately mixed with it, and, preferentially, 


the whole mass of sand and coal should 


be passed through about a 4-Inch meshed 
sieve or screen to ensure that all parts are 
levelly blended. After this it is desirable 
that the whole mass shonld be wetted 
down and either well trodden or passed 
through a sand mill, and when ready it 
can be stored in bins until wanted for use. 
‘It is not desirable to mix this facing sand 
-with the general body of sand in use, but 


after casting has taken placa and part of 
| the coal is burnt out, the facing sand be~ 
comes absorbed in the general mass, which 


it improves. 


For brass and other non-ferrous alloys, 


from about 10 to 15 per cent. of bean, pea, 


or wood flour forms the addition to the 
sand; but glutinous material, such as 
wheat flour and the like, has to be avoided 
for mechanical reasons, a sticky facing 


preventing clean moulding. New sand 


which has heen thoroughly dried forms 


the base of this facing sand, and it should 


be passed through at least a 20-mesh sieve 
to secure the necessary fineness. After this 
the meal is worked in and mixed, and 
when this is done the mass should be well 


rushed through about a 20- or 16-mesh 
sieve, and then in a dry state be stored 
in boxes ina dry place. Too large a quan- 
tity should not be made up at once, but 


it is safe to make up enough to last about. 
a fortnight, if both sand and meal can be 
made thoroughly dry. A sufficiently large 
quantity for the next day’s use should be 


damped down overnight and in the morn- 
ing rubbed down tough, and in this state 
will make a first-class surface to the 
moulds and leave the skin of the metal 


perfectly clean. 


It is, however, preferable in all mould- 
ing to nse some powdered material, such 


as plumbago, steatite, or other preferred 
article, to dust over the mould surface, and’ 


then to polish this with tools or a soft 
brush to help in producing a quite smooth 
skin of the castings, this method of finish- 


ing giving very excellent results; but. of 
course, the price paid for the castings 


must pay for the labour involved in secur- 


ing the extra finish. . Where turning or 
machining has to be done, a fine finish is 


not needed, but the castings must be clean 
and free from sand, this making the use 


of the facing sand desirable, as the coal 
or meal provides the gas-producing element 


which is required for’separating the mould 


and metal. 
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AN ADDITIONAL NOTE ON. So- 


CALLED APLANATIC OPTICAL 
SURFACES AND LENSES,* 


By James P. C. SOUTHALL, Professor of 
Physics, Columbia University, New York, 
Member of the Institute. 


Since the publication of my recent paper 
on “Aplanatic (or Cartesian) Optical 
Surfaces °? I have obtained, mainly from 
two sources, certain new information in 
regard to both the history of these sur- 
faces and their modern applications 
which would certainly have been included 
in the previous paper if I had been in 
possession of it at that time, and which 
seems to me to be of sufficient importance 
to warrant an additional note on the sub- 
ject. The sources to which I allude are 
two well-known German works, one on the 
History of Optics, published in 1838, and 
the other on: Modern Optical Instru- 
ments, published nearly three-quarters 
of a century later in 1911, both of which I 
have often before had occasion to consult. 
Tndeed, paradoxical as it seems, my very 
familiarity with each of these books is 
perhaps responsible for the fact that it 
had not occurred to me previously to sup- 
pose that either of them would throw any 
new light on the Cartesian surfaces and 
lenses. 

The first work is Dr. Emil Wilde’s 
“Geschichte der Optik’’ (Berlin. 1838). 
which contains a long chapter on 
Descartes, l 
optical science are to be found in his 


+ Communicated by the author to the Journal of the 
Franklin Institute. 


1 Journ, Frank. Inst., 193 (1922), pp. 609-626. 


whose chief contributions to} 


l 
famous treatise on “Dioptrique.’’? Now: 
that the true law of refraction had been 
at last discovered, Descartes naturally. 
regarded it as a matter of much import- 
ance to determine, theoretically at least, 
the most advantageous forms of the sur- 
faces of optical glasses; and having 
proved that a cylindrical bundle of inci- 
dent rays which were parallel to the axis 
could be converged accurately to a real 
focus either by a convex meniscus sphero- 
elliptic glass lens or by a planoconvex 
hyperbolic glass lens, he unhesitatingly 
recommended one of these forms as 
being decidedly superior to the ordin- 
ary type of lens with both faces 
spherical, because under: the same 
circumstances the ordinary type would 
necessarily have the fault of showing 
spherical aberration along the axis. In the 
same way also it was possible to design 
negative or divergent glasses which under 
the same conditions as before would like- 
wise be free from spherical aberration, 
namely, a concave meniscus lens with an 
ellipsoidal surface concave towards the 
beam of parallel rays, the other surface 
being spherical, and a planoconcave 
hyperbolic lens placed so the parallel rays 
will fall perpendicularly on the plane 
face. Of the two types of lenses Descartes 
preferred the hyperbolic form as being 
both simpler and cheaper to manufacture. 
So confident was he of the enormous ad- 
vantage to be gained by this method of 
construction that he believed it might even 
be possible to make a telescope which was 
so perfect optically that it would reveal 
the very details on the stars! Accord- 
ingly. he spent much mathematical in- 
genuity in trying to suggest mechanical 
contrivances for aiding opticians in 
grinding the requisite aspherical surfaces. 
When he was in Paris in 1628 he found 
there a man named Ferrier who actually 
succeeded in making for him a convex 
hyperboloidal glass surface: but as all 
his efforts to obtain a similar concave sur- 
face were in vain, Descartes was obliged 
to abandon the project of combining these 
lenses in a Dutch telescope (which is the 
only type of telescope which he discusses 
in the ninth chapter of the treatise above 
mentioned. Sir Constantijn Huygens, the 
father of Christiaan Huygens, was a 
friend of Descartes, and he endeavoured 
to have these Cartesian lenses ground by 
some skilled Dutch opticians, equally 
without success. It is a little singular 
how much importance Descartes himself 
attached to this matter, especially as he 


knew that even if his hyperbolic lens were 


free from spherical aberration along the 
axis, it might not be as good as an ordi- 
nary lens for reproducing object-points 
which were a little off the axis. Moreover, 
the big difficulty in those early days when 
the telescope was,still in its infancy was 
not so much the fault of spherical aberra- 
tion as the far more serious matter of 
chromatic errors, which not all the genius 
of Newton could overcome, so that he 
finally invented an entirely new kind of 
telescope to get around this fundamental 
trouble. The fact is that these Cartesian 
lenses may give exceedingly poor optical 
images even in monochromatic light. 
Nevertheless, by suitable combinations of 
a pair of them it is possible to re-unite at 
any prescribed point all the effective rays 
belonging to a given point of an object, 
no matter whether the two points are real 
or virtual, one or both. 

In my previous paper I remarked that 
Kepler, without knowing the true law of 
refraction, had somehow discovered the 
aplanatic property of an hyperbolic 
-shornidal refracting surface for rays 

2 René Descartes: “Discours de la méthode pour 
bien conduire sa raison, et chercher la verité dans les 


sciences;»plus La dioptrique, Les meteores et La 
géometrie,'’/beyde, 1637 
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ı proceeding in the denser medium parallel 


~ 


to the transverse axis of the hyperbola. In 
the same connection it deserves to be noted 
also that in proposition LX..in his 


-“Dioptrice’’ (Augsburg, 1611), Kepler 


explains with extraordinary perspicacity 
the mechanism of vision in the human eye 
and rightly conjectures that the image is 
focussed on the-sensitive surface of the 
retina, althongh J. B. Porta (1543-1615), 
who had compared the eye with a camera 
obscura, supposed that the image was 
formed in the crystalline lens itself. But 
Kepler even imagines that the crystalline 
humour is a convex lens with an hyper- 
bolic posterior surface for the purpose of 
producing a more perfect convergence of 
the rays, and consequently a sharper 
image on the retina. | i 

The other book to which I alluded above 
is Dr. Alexander Gleichen’s “ Theorie der 
modernen optischen Instrumente ” (Stutt- 
gart, 1911), which has recently been trans- 
lated into English.° The last chapter of 
this useful and original volume is on 
“ Aplanatism,’’ where, however, the 
author is careful to distinguish between a 
“ Cartesian system ” and an “aplanatic 
system ” in the usual modern meaning of 
the latter term. Following Abbe, Gleichen 
used the word “ aplanatic ” to describe “a 
centred optical system which produces 


aplanatic imagery for all zones over a. 


finite aperture,’? and which, theréfore, 
besides being free from spherical aberra- 
tion with respect to the axial point of tho 
object, likewise satisfies Abbe’s sine-condi- 
tion. Gleichen refers to Descartes’ “ Diop- 
trique,” and indicates how the equation 
of the Cartesian optical surface of the 
fourth degree in x and y is obtained; and 
likewise he calls attenticn to the fact that 


in certain special cases, particularly when 
one of the foci is infinitely far away, this 


equation reduces to one of the second 
degree and represents therefore a spheroid 
generated by the revolution of a ‘conic 
section around the optical axis. “ Beyond 
doubt,” says Gleichen, speaking of these 
surfaces and other forms of aspherical 
optical surfaces, ‘“‘aplanatic systems are 
destined to play an important part one 
day in technical optics as soon as methods 
have been devised for grinding the lenses 


with the same degree of accuracy with 


which spherical surfaces can be ground at 
present.’’ | o. 
The aplanatic meniscus lenses with both 


: Gleichen in detail, utilise the property of 


the well-known pair of aplanatic points of 
a spherical refracting surface. This re- 


= markable pair of points was discovered 


first by Huygens, and is mentioned- by 
him in a letter to his former teacher 
Franc. van Schooten, in which he commu- 
nicated the fact that under certain cir- 
cumstances “one of the ovals which 
Descartes had conceived: for re-uniting the 
rays reduces to the circumference of a 
circle.”* Huygens himself has described 
fully the aplanatic meniscus lenses “ of 
the first type,’’ as Gleichen calls them." 
But by far the most interesting part of 
Gleichen’s chapter on “ Aplanatism’”’ is 
the section entitled ‘‘ Semi-aplanatic lenses 
made by Zeiss,” in each of which one of 
the surfaces is plane or spherical, while 
the other surface is aspherical. They are 
called ‘‘semi-apalantic’’ because they are 
not completely aplanatic in the restricted 
meaning of the term; either the spherical 


-3u The Theory of Modern Optical Instruments,” by 
Dr. Alexander Gleichen, translated from the German 
by Messrs, Emsley and Swaine, and published: for the 
Department of Scientific and Industrial Research by 
His Majesty's Stationery Office, London, 1918, ` (A new 
impression of this book has been issued perhaps within 
the past year.) 

44 Œuvres complètes de Christiaan Huygens publiées 
par la Société Hollandaise des Sciences.” Tome 
treizième, ** Dioptrique’’ (La Haye, 1916), p.48. See 
also Huygens’s ‘* Treatise on Light,” translated by 
S. P. Thompson (London, 1912), p. 114. 

5 Loc. cit., pp, 64-66. ; 


‘diameters. 


faces spherical, which are described by. 


t 
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aberration having been abolished for all 
zones and the sine-condition being satis- 
fied for one zone, or vice versa. Gleichen 


gives a table with the numerical constants 


for twenty-four semi-aplanats of this 
kind, each of focal length f = 100, and 
also diagrams of six of them. A point to 


be noted in practically. all these various 


types is the relatively small aperture, and 
great thickness of the lens, which appa- 
rently limits its usefulness. 


In conclusion, Gleichen remarks again, 


that “the employment of aplanatic, semi- 
aplanatic, or Cartesian systems might be 
adopted more widely than heretofore with 
the development of the techniaue of glass 
working,’’ and that it may be quite pos- 
sible that ‘‘along these lines a revolu- 
tion in technical optics lies before us.” 


Several modern applications of so-called| | 


aplandtic optical combinations are in- 
stanced by Gleichen—namely, in ‘‘ search- 
light systems,’’ ‘‘ complex condensers for 
projection purposes,” and ‘“ aplanatic 
field lenses,’’.not to mention the employ- 
ment of ‘‘ deformed ’’ surfaces for special 


conrections, as, for example, in the so- 


called ‘‘ Katral’’ spectacle lens and in 
the illumination system and receiving 
system af Gullstrand’s ophthalmoscope. 
Department of Physics, T 
Columbia University, New York. 


A NEW TYPE AUTOMATIC SCREW 
CUTTING MACHINE. 


The Landis Machine Company have re- 


cently placed on the market a new type|s 


automatic screw cutting die head for ap- 
plication to turret lathes and hand screw 
machines. This die head is different in 
design from other heads of this type in 
that the chasers are supported on the face 


of the head. This permits of easy access 
to the chasers when it is necessary to re- 
move them for grinding and changing 
from one size to another. It is made of 
steel and its sturdy construction insures a 
long life of hard service. The head is ap- 
plicable to practically all makes of screw 
machines and turret lathes which’ have 
sufficient space to swing heads of these 
The head is opened automati- 
cally by retarding the forward motion of 
the carriage and is closed by hand. 

It is locked by the engagement of two 
hardened cylindrical lock pins in hardened 


and % in. Automatic Head. 


š% in. 


bushings. The roughing and finishing 
cuts are obtained on the 1) in., 2 in. and 
ő in. heads by the movement of the lock 
pin lever. When cutting threads in one 
pass both lock pins are engaged. When 


cutting threads in two passes both lock; 
pins are engaged during the first cut and | the finished fabric non-liable to fraying at the- 


# ` 
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lever. i 

The head is adjusted to- size by means- 
of an adjusting screw, which engages the 
head body. Since the operating, adjust- 
ment, and closing rings remain in a fixed 
position when the head is closed, the rotat- 
ing of the head body within these rings 
gives the diameters within the range of 


gaged. This is controlled by the lock piw 
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1i in., 2 in., and 3 in. Automatic Head. 


the head. It is graduated for all sizes of 
bolts, both right and left:hand, and right 
hand pipe within its range. To adjust the 


114 in., 2 in. and 3 in. heads for left hand 


threading, reverse the position of the lock 
pin lever in -relation to its position for 
‘right hand threading. l 

The chaser holders and trunnions on the 
in. and g in. automatic heads are inte- 
gral. The one set of chaser holders fur- 
nished with the head will be suitable for 
threading bolts and pipe within its range. 
When pitches and diameters other than 
U. S., “ V.” S. I., Whitworth and Broggs 
standards are to .be threaded, special 
chaser holders with trunnions integral will 
be supplied. 

The chaser holders and trunnions fur- 
nished with the if in., 2 in. and 3 in. 
automatic die heads are separate. Unless 
otherwise specified, the die heads will be 
furnished with right hand bolt chaser 
holders for cutting U. S. standard dia- 
meters and pitches. If these heads will be- 
required for threading pipe for cutting S. 
A. E. diameters and pitches, or diameters. 
and -pitches other than U. S., “ V.” S. I., 


Whitworth and Briggs standards, the 


proper chaser holders will be supplied. 
‘This type of head employs the Landis long 
life chaser. These heads will be furnished 
with shanks to meet individual require- 


ments.—‘‘ Railway and Locomotive Engi- | 


neering.” 
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‘A New Textile—Keen interest is being 
shown in a new textile fabric called 
‘‘Arghan.’” It was originally discovered in 
the leaves of a-plant akin to the pineapple 
growing wild in South Africa. “ Arghan” 
has now passed the experimental stage, and 
it has been shown to produce not only a fine 
fibre, but a beautifully firm cloth. Mr. 
Henry Wilson, managing director of the Bel- 
fast Rope Works Company, reports that its- 
tensile power is 150 per cemt. superior to the 
best flax and hemp. It appears, therefore, 
that if ‘‘ Arghan’’ can be produced cheaply 
it will prove a serious rival] to flax and cotton 
fabrics. One of its great features is that no 
preparation such as de-gumming or rotting, 
as in the case of flax, hemp, and ramie, is 
necessary. Lancashire textile manufacturers 
are stated to have offered to take all fibre 
available for cordage, fishing nets, twin 
tapes, and beltings, and both the cloth and 
yarns made from iti take dye permanently. 

Another item of interesh is that a new 
weaving process.hay been discovered by a 
German firm at Düsseldorf, which renders: 


for the second cut one lock pin is en- ' outer edges, 
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‘CENTRIFUGAL CASTINGS.* 
By J. E. Hvursr. 


_ A considerable amount of interest is 
attached to the method of the production 
of castings by the introduction of molten 
metal into rapidly rotating moulds car- 
ried on specially designed machines, a 
process which has now come to be well 
-known as the centrifugal casting process, 
which, as at present operated in the 
works with which the author is connected, 
is being applied to cast-iron for the 
purpose of producing large-size castings 
for piston ring sleeves, gas, oil, and 
-Diesel engine cylinder liners, chilled wheel 
„and chilled roll castings, and cylindrical 
-castings of all descriptions. The machines 
at present in operation are capable of 
producing castings up to a maximum 


length of 36 in., and of varying diameters 


from 10 in. up to 30 in. Other machines 
for the production of both smaller and 
larger-sized castings are at present in the 
course of construction. The principle of 
operation of the centrifugal casting pro- 
cess consists of the introduction of molten 
metal into the mould or die, which is 
rapidly rotating about a horizontal axis. 
For cylindrical articles no core is used, 
and a perfectly cylindrical interior sur- 
face is „produced direct by virtue of the 
centrifugal force under which the metal 
solidifies and the rate of introduction of 
the metal into the mould. Castings other 
than chilled castings are produced at the 
author’s works — Centrifugal Castings, 
Ltd., Kirkstyle Road, Kilmarnock— 
directly machinable, a feature which is 
arrived at by strict control of the chemical 
composition of the metal and the details 
-of the mould and casting operation. 

The machine consists essentially of a 
face-plate mounted on a shaft carried in 
bearings arranged to be rotated at the 
required speeds. The moulds are attached 
to the faceplate by. bolts, and when ro- 
tating the molten metal is introduced by 
tilting a specially designed pourer which 
has been moved into position inside the 
rotating mould. 


The moulds themselves are constructed 
in two parts—viz., an outer holding cast- 
ing which is arranged to bolt to the face- 
plate and an inner liner which is arranged 
to fit loosely inside the-holder casting. 
The liner is bored internally to the size 
and dimensions of the outer sunface of 
the casting to be produced, and the out- 
side of the liner is bored to fit the holder 
casting, which is designed to take a group 
of a series of liners, the dimensions of 
which are arranged to produce flanged 
cylindrical castings of a standard series of 
dimensions. By this means the cost of the 
renewals of dies for the production of a 
given size is considerably reduced, and as 
a rule the series of holders will take most 
special liners required for the production 
-of castings of special shapes. 

The back end of the liner next to the 
faceplate of the machine is closed by a 
plate attached to the end of a screwed rod 


-passing through the hollow shaft of the 


machine and arranged for the ejection of 
the castings. The front of the liner is 
closed by an annular plate having the 
internal diameter of the annular ring 
corresponding to the internal diameter of 
the casting to be produced. This plate 
‘is arranged to be removable aften the com- 
pletion of the casting operation, in order 
‘to allow of the extraction of the casting. 

As indicated, a series of standard dimen- 
sions of flanged cylindrical castings has 
‘been drawn up, and the installation of 
the necessary holders and liners to produce 


* A paper read before the West of Scotland Iron and 
‘Steel Institute. 


burden on the cost of the castings. 


these makes it possible to produce a wide 
variety of cylindrical castings within the 
limits of,dimensions mentioned above and 
with comparatively trifling alterations. 
For example, the only alteration to tne 
die required to produce castings thicker 
than a given standard casting is an alter- 
ation to the diameter of the inner circle 
of the closing plate. Castings shorter than 
the standard range of size can be produced 
by an alteration in the position of the 
ejector plate. Castings having specially 
shaped flanges or external projections re- 
quire a special liner, but here again, in 
the majority of cases, a special liner only 
is required, and the expense is not neces- 
sarily prohibitive. Castings having inter- 
nal projections, or closed cylinders or dish- 
shaped castings, cannot yet be produced on 
a commercial basis. 

For larger-sized castings than the above- 
mentioned a somewhat different scheme is 
under installation, but this possesses suf- 
ficient flexibility not to place an undue 
This 
scheme consists essentially of the use of 
a complete mould or die which on com- 
pletion of the casting operation is ar- 


ranged to be removed from the machine | 


along with the casting for stripping pur- 
poses. For the production of large num- 
bers of single castings, more than one 
mould would be in progress in order to 
maintain the sequence of operations. In 
the case of a casting where the initial 
cost of more than one die would be prohibi- 
tive, it can be arranged to interpose the 
single die in series with another die for 
a different casting, thus still maintaining 
the sequence of operations. The opera- 
tion is very similar to the casting and 
stripping of ingots in an open hearth steel 
shop. 

Chemical Composition of Centrifugal 
Castings.—So far as experience has gone 
up to the present, it is found that the 
‘influence of the various constituents of 
cast-iron follow the same rules as in the 
case of sand castings. This is well illus- 
trated by the curves indicating a 
state of affairs and a remedy which has 
been a common experience in almost every 
sand-casting foundry. The curves are ab- 
stracted from the daily test charts, and 
show very clearly the increase in the per- 
centage of rejected hard castings as a re- 


sult of the increase in sulphur’ content. | 


This was corrected at the time by a slight 
increase in silicon content. In cases like 
these there is no doubt that in the centri- 
fugal casting process the castings are more 
sensitive to the effects of small changes in 
the chemical composition. 

Carbon.—The advantage of a somewhat 
lower total carbon content than that of 
normal foundry irons is well known, and 
following on this practice it is endeavoured 
to produce high-grade castings for cylinder 
and piston ring work in cast-iron with a 
total carbon content within the range of 
2.75 to 3.0 per cent. This is rendered pos- 
sible by the use of the special melting 
plant described later. ` 

The combined carbon, on account of the 
higher silicon content usually worked to, 
is lower than what is usually obtained in 
ordinary foundry practice. This is advan- 
tageous in castings such as piston rings 
and the like, which are subject to com- 
paratively high temperature conditions. A 
series of figures given below, Table I., 
show that the variations in combined car- 
bon within the limits of the figures given 
have practically no influence on the ten- 
sile strength value. Starting with a cold 
mould at normal temperature. the first 
few castings are invariably chilled on the 
outer syrface or the surface next to the 
metal mould. As the temperature of the 


mould rises, the chilled surface on the cast.| highysilicon values. 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 2994. 


35 


carbon gradually reaches a constant value. 
The figures given in Table I. serve to show 
the variation in combined carbon with the 
order of casting. The remarkable feature 
of this series of figures is that the com- 
bined carbon is higher on the inside sur- 
face than the outside. This is worthy of 
recording, and is met with quite fre- 
quently. The author has preserved a speci- 
men for future examination of a casting 
showing a layer approximately one-eighth 
of an inch deep on the outside surface of 
the casting, which on examination shows 
no trace of combined carbon. These figures 
are included with the object of showing the 
possibility of variation in the combined 
carbon values. The average value usually 
maintained is from 0.3 to 0.5 per cent., 
unless specially desired, when higher 
values are readily obtained by reduction 
of the silicon content. 


Sequence No. Outside 
of eco Geo 
Casting. % Cc. 
1 i (EERE E) 0.66 eeenee 1.47 
re 0.49 sn aaees 0.00 trace 
8 Gxgies 0.55 seese 0.10 
ae en 0.17 aseo 0.15 
l6 events 0.42 —s ca eae 0.05 
20. o4éawas 0.22 see 0.15 
24 nassen 0.24 = navaee 0.14 


0.22 0.14 

The proportion of graphite present natu- 
rally varies with the combined carbon, and 
in this connection it is of considerable in- 
terest to record that no case has yet been 
met of any segregation of the graphite dur- 
ing the casting process. This is strong 
confirmatory evidence that in cast-iron be- 
low and up to the eutectic composition the 
graphite does not form in the liquid state, , 
and is formed quite late in the solidifica- 
tion range. If the contrary were the case, 
then one would certainly expect to find some 
indication of the segregation of the gra- 
phite to the inner surface of the casting, 
particularly in view of the wide disparity 
in the specific gravities of graphite and 
iron. l 

Silicon.—The average value of the sili- 
con in centrifugal castings is about 2.75 
per cent. This is a somewhat higher value 
than is usually used in sand-casting prac- 
tice for high-grade work. Lower value 
than this can be cast. 

Sulphur and Manganese.—Sulphur ex- 
isting as the manganese sulphur compound 
which, as is now known, is insoluble in 
cast-iron at the temperatures usually met 
with in foundry practice, and is also lower 
in specific gravity, tends to segregate, un- 
der the infiuence of the centrifugal action, 
to the inner surface.of the casting. 

In castings of thinner cross-section the 
effect of the segregation is much less, 
owing to the increase in* rapidity of the 
solidification. The use of low manganese 
irons, or increased casting temperature ac- 
companied with rapid pouring, tends to 
practically eliminate this segregation in 
all but very thick castings. As a general 
rule, excess of metal is poured into the 
rotating mould, which is thrown out in 
castings of comparatively small length, 
and along with it the segregates in the 
shape of sulphur and slag inclusions which 
have collected on the inner surface. 

Phosphorus.—For the successful produc- 
tion of centrifugal castings, highly fluid 
iron is desirable. The well-known effect 
of phosphorus on this property would ap- 
pear to be of considerable value in this 
process. Unfortunately the influence of 
phosphorus on the properties of centri- 
fugal cast-iron appears to be very unde- 
sirable, and in so far as our investigations 
have gone it is largely to that element 
that low tenacity and, what is more seri- 
ous, ‘brittleness’? in centrifugal cast- 
ings, is to be attributed. This particularly 
appears to be the case when the phospho- 
rus is present in coniunction with fairly 
For high-grade cast- 


ings rapidly disappears, and the combined ings, thérefore,/on_this account onlv, low 
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phosphorus material is desirable, and a 
maximum Of 0.60 per cent. for special. 


castings is now worked to. This is ob- 


tained by the use of steel scrap or hema- 


tite, preferably the former, and the neces- 
‘sary fluidity, and incidentally uniformity, 
is obtained by maintaining a high casting 
temperature in the melting plant specially 
designed for this purpose. Before leaving 
the question of phosphorus, it is of interest 
to mention a curious tendency noticed on 
several occasions for the phosphorus vo 
‘segregate to the outside surface of the cast. 
ings. This the author believes is worth 
‘recording, as a similar tendency has been 
noticed in the case of the eutectic in the 
die casting of copper aluminium alloys. 
The composition of some of the different 
articles recently made on the centrifugal 


casting machines is included in Table II. 


These figures are included with the object| 


of giving some idea of the range of com- 
position which can be satisfactorily dealt 
with by this process. 
TABLE II. 
Direct Tensile Tests on Centrifugal Iron Castings. 


a 
S n gi Mn S P gee 
Z| por | per | bey, | per | per EEE] Remarks 
E Dae 
“2 | 3.21 | 2.75 | 0.31 +0.11 | 0.64 | 17.46 ‘Diteot cupola 
2 | 2.99 | 2.70 | 0.39 | 0.09 | 0.64 | 19.40 Metal’ trom 
5 | 2.95 | 2.85 | 0.28 | 0.10 | 0.92 | 19.95 Metal from 
4 | 2.99 | 1.98 | 0.35} — | — /19.50 Determined 
5 | 310| 255| 0.29| — | iaa |perorminea 
6 | 3.15 | 2.75 | 0.29 | — | — | 18.71 Determined 


on ring 


The cast-iron containing nickel and 
chromium is being used for the production 
of the chilled iron wheels previously men- 
tioned and illustrated. The author is yet 
unable to give data of the physical proper- 
ties of this material as centrifugally cast, 
and its use for this purpose has suggested 
itself on the basis of certain stationary 
chill casting experiments of which the 
author has had previous experience. The 
main object in using this material is the 
desirability of producing a chill having 
an extremely close grain, as distinct from 
the somewhat coarser grain of plain cast- 
irons. The composition is at present being 
obtained by melting nickel chrome steel 
scrap in the mixture. 

Physical and Mechanical Properties of 
Centrifugal Castings.—It is necessany to 
point out that the consideration of the 
mechanical properties of centrifugal cast- 
ings should always be made in conjunc- 
tion with the chemical composition, and 
this must be taken into consideration 
when making comparisons between centri- 
fugal and sand castings. ‘So far as the 
investigation of the properties of centri- 
fugal cast-iron has gone at present. 
in all cases a distinct improvement 
in the mechanical properties has been 
found. An improvement would, of course, 
be expected on the grounds of the use of a 
metal mould, although there is no doubt 
that the centrifugal method itself has 
considerable influence in modifying the 
properties of the cast-iron. "ie 

The figures given in Table II. are the 
results of tensile strength determinations 
on bars and rings out from centrifugal 
castings of the compositions given in the 
table. This collection of results serves to 
show the influence of the reduction in 
total carbon content in increasing the 
‘tensile strength and the slight falling off 
in strength with increased silicon content. 
In all cases it will be agreed that the 
values are slightly higher than would be 
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obtained from sand castings of identical 
composition. The tensile test specimens 
were in all cases machined from the cast- 
ings, and where the method of determina- 
tion is stated as direct, the test piece was 
machined up in the ordinary form and 
broken in the usual manner. In those 
cases where the determination was made 
on rings, the procedure recommended in 
British Engineering Standards Specifica- 
tion, 2 K. 6, was followed, using the 
formula set out therein for obtaining the 
breaking load per ‘square inch of section. 
The results of some determinations of 
the resistance to wear determined by the 
use of a special machine designed by the 
author are given in the following table, 
Table III. :— a 
TaBe III. 
CENTRITUGALLY Cast METAL. 


Less. 
Grs. Grs. 

Original weight of specimen .... 6.7500 .. — 
Weight after 3,000,000 revs. .... 6.7349 .. .0151 
Weight after 4,000,000 revs. .... 6.7339 .. .0010 
Weight after 5,000,000 revs. .... 6.7335 .. .0004 
Weight after 7,000,000 revs. .... 6.7331 .. .0004 
Total loss.. .0169 

Sawp Cast. 

Loss. 
Grs. Grs. 
Original weight of specimen .... 6.7530 — 
Weight after 3,000,000 revs. .... 6.7455 .0075 
Weight after 4,000,000 revs. .... 6.7425 .0030 
Weight after 5,000,000 revs. .... 6.7325 0100 
Weight after 7,000,000 revs. .... 6.7220 0.105 


Total loss.. .0310 


Both samples tested were of the same 
composition and from the same cast. The 
sand-cast specimens were prepared from 
standard j-in. diameter round bars, and 
the centrifugal-cast specimens were 
machined from cylindrical castings having 
a wall thickness of approximately 8 in. 
The tests were made under strictly com- 
parable conditions, and the extent of the 
wear in each specimen, as indicated by 
the loss in weight, is given in the table. 
These figunes are the only long series that 
the author has yet available, and are 
taken on a material having a fairly high 
silicon content as indicated. The state of 
our knowledge of the factors governing 
wear in materials is insufficient to allow 
of the broad conclusion that these results 
are characteristic of centrifugal castings, 
and they are included merely as the re 
sults of.a long comparative test. The 


figures in themselves are rather remark- 


able, indicating as they do a greater loss 
in weight in the centrifugal casting of the 
above composition in the earlier stages of 
the test. The magnitude of this loss in 
weight in the centrifugal casting decreases 
as the test is prolonged, and has appar- 
ently reached a constant value, whereas 
in the sand casting the loss in weight in- 
creases steadily with the prolongation of 
the test. It is also worthy of notice that 
the combined carbon in the sand-cast 
specimen is higher than in the centrifugal- 
cast material. Investigations are being 
made as the opportunity occurs into the 
behaviour of centrifugally-cast material 
under the influence of high-temperature 
conditions on the elastic pnoperties and 
other properties of interest in connection 
with high-grade castings. As in the case 
of sand castings, the composition of the 


material has a profound influence on all 


these properties, apart entirely from any 
influence of the method of casting, and up 
to the present time the tests made are 
more or less of an exploratory nature, 
with a view to indicating the most hopeful 
lines to work on. The data yet available 
are of too disjointed a nature for publica- 
tion. 

Structure of Centrifugal Castings.—The 
freshly broken fracture of centrifugal 


castings in cast-iron is invariably very’ 


close-grained. Neglecting a thin layerjon 


the outside edge of the casting adjacent 
to the metal.die, the fracture of the cen- 
trifugal castings produced under correct 
conditions is uniform throughout. The 
uniformity of the fracture is particularly, 
noticeable in castings of comparatively. 
large cross-sectional area. 

Prof. Howe has found (Bulletin Ameri- 
can Inst. Mining and Metallurgical Engi- 
neers, February, 1919, 361-365), in ex- 
periments made with a mixture af zinc 
with 5 per cent. type metal, that a marked 
spiral marking is obtained when cast in 
rotary moulds, as contrasted with the 
strong columnar structure when cast in 
stationary moulds. No evidence of spiral 
markings has been encountered by the 
author in connection with cast-iron, and 
in this connection it is to be noted that 
the Bureau of Standards found pro- 
nounced ingotism in the centrifugally-cast 
steel samples examined by them. (Tech- 
nologic Paper, No. 192). 

Beyond showing the reduction in size 

of the graphite, the author has not been 
able to show clearly the reduction in size- 
of the grains corresponding with the evi- 
dence obtained by visual examination of 
the fracture. In certain experiments. 
which have been made on non-ferrous 
alloys the grain size can be readily shown 
by modified etching methods. A series 
of photographs of a high lead bronze, 
centrifugally cast, were exhibited, show- 
ing the reduction in grain size of the 
centrifugally-cast material as compared. 
with the original ingot. The author con- 
siders it legitimate to make the deduc- 
tion that the grain size of cast-iron is 
similarly effected. 
. There is no doubt that this reduction 
of the grain size is largely responsible: 
for the improvement of the mechanical 
properties noticed. It seems highly prob-- 
able that the reduction in grain size is a 
direct result of the method of casting. 
There is no evidence that the pressure 
under which the metal solidifies has any 
influence on the structure or mechanical 
properties, and the reduction in grain: 
size is sufficiently accounted for as a result 
of the motion and agitation of the metal’ 
during solidification. 

Pinholes and Blowholes.—From a con- 
sideration of the method followed in the 
production of cylindrical castings by the 
centrifugal process, it will be seen that 
the manner of solidification of the molten 
metal is somewhat different from that of 
similar castings produced by sand-casting: 
methods. Neglecting the end effects in 
sand castings, the molten metal in cylin- 
drical castings commences to solidify at 
the inner and outer surfaces to all intents 
and purposes almost simultaneously. The 
centre portion of such castings is the last 
to solidify, hence the necessity for risers. 
and feeden heads to make up the deficiency 
of metal in the liquid centre due to the 
shrinkage of the molten metal. In the- 
centrifugal process the mould is r&pidly 
rotating about the horizontal axis, and as. 
the metal is poured in it is rapidly 
whirled round, completely covering the 
surface of the mould, and as the molten 
metal is continually poured in each layer 
is covered by a successive layer at each 
revolution of the machine. If the casting 
has been poured correctly, and all the 
features of the mould and speed are cor- 
rect, the solidification of the casting as a 
whole is practically complete with the. 
last layen poured in, and consequently 
no feeding is-required to make up the 
effects of shrinkage. If these conditions 
are not correct, then liquid shrinkage 
must occur, and this usually manifests 
itself in the form. of markings on the 
innersurface ‘of the casting, which are 
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really slightly unsound portions resulting 
from the contraction of the final layers. 
Examples of this were exhibited in the 
form of photographs, and they are often 
accompanied by slight exudations or pel-. 
lets resulting from the contnaction of the 
inner portions forcing still liquid metal 
- through to the inner surface. Analyses 
taken of the exudations show that they 
are not necessarily highly phosphoric, 
and this effect is often magnified by the 
condition of the machines and vibration. 
For example, any ‘out of balance’’ fre- 
quently accentuates the appearance of 
these markings. Neglecting the end 
effects, therefore, it will be seen that, cast 
under correct conditions, the solidifica- 
tion of the molten metal in centrifugal 
castings takes place from the outside sur- 
face to the inside, and the final portion 
to solidify is the inner surface.. 


The difference in method of solidifica- 
tion is one of the advantages of centri- 
fugal casting process, and it is to this 
cause that the uniformity of ‘the fracture 
can be ascribed, which in its turn is re- 
sponsible for the high and regular values 
obtained for the mechanical tests taken on 
samples cut from the castings. Solidifica- 
tion in this manner is also responsible for 
the absence of unsoundness and porosity 
and the elimination of those deep-seated 
blowholes due to incorrect casting tem- 
perature. Blowholes due to mould gases 
which are met with in sand castings are 
obviously absent, as no sand is employed 
in the process. 

The phenomena of the occurrence of 
small pinholes in centrifugal castings has 
been referred to by Williams (I.B.F. 
Proceedings, 1920.). Small subcutaneous 
blowholes which were probably identical 
with pinholes were found in centrifugal 
cast steel castings. (American Bureau of 
Standards Technologic Paper, No. 192.) 
There are probably three types of pinholes 
which have distinct characteristics which 
enable them to be readily recognised. The 
first type are not really pinholes, but are 
minute superficial depressions which very 
rarely penetrate any considerable depth 
into the casting. These are due to en- 
trapped air between the mould surface and 
the rapidly solidifying casting. 

The second type of pinholes is probably 
the most serious, and are strictly pinholes 
in that they are very narrow holes, liter- 
ally covering the outer surface of the cast- 
ing, and extend a considerable depth into 
the casting. They may, and very fre- 
quently do, extend right through the cast- 
ing, and often lead into a large patch of 
unsoundness, which is indicated by a 
characteristic rumpling of thé inner sur- 
face of the casting. On the extreme outer 
surface the width of the holes may be 
large, but immediately they enter the 
casting they narrow and expand into a 
pear-shaped hole further in towards the 
Inner surface. Many of the holes are 
found not connected with the outer sur- 
face, but with the opening on this surface 
completely sealed up. These isolated holes 
are almost invariably bright and free from 
oxide scale, but those open on the outer 
surface may or may not be coated with 
oxide scale. It is evident from this that 
this pinhole was formed during the actual 
solidification period as indicated by the 
bending of the primary crystallites, clearly 
indicated in the photograph. On this and 
on other grounds it is considered that the 
pinholes are due to the liberation of the 
dissolved gases during the solidification of 
the metal which are trapped in the cast- 
ing,‘ under the particular conditions of 
rate of solidification obtaining. 

A series of photographs taken from a 
crude brass casting were shown on the 
screen. The brass used during this ex- 


periment was crude material obtained by 
re-melting commercial scrap, and probabl 

had a composition round about 80-20, and 
containing large quantities of lead and 
tin. The photographs are taken from the 


outside and inside edges of the two cast- 


ings respectively, and the specimens were 
etched with chromic acid to show the crys- 
tal boundaries. Casting No. 1 showed a 
comparatively uniform grain structure 


throughout, and, as a matter of fact, small 


subcutaneous pinholes were to be seen on 


-the inside surfaces. Casting No. 2 showed 


a large collection of pinholes and ùnsound- 
ness on the outside surface, and the grain 
size is not uniform throughout, the grain 
being much larger on the inner surface 
than the outer surface. In this casting the 
casting temperature was much higher than 
in the case of casting No. 1. It is probable 
that the influence exerted by the casting 
temperature is through its influence on 
the rate of cooling or rate of solidification, 
and these photographs are included to 
show the influence of the rate of solidifi- 
cation on the position of the pinholes in 
the sample. 

The third type of pinholes cannot be 
separately distinguished, and the author 
has considerable doubts as to whether they 
exist. However, certain ‘occurrences have 
led one to suppose that an insufficiency of 
plumbago in the mould is liable to cause 
pinholes. This is not altogether clear, nor 
is the reason why this should be so. 

A considerable amount of investigation 
has been carried out on the subject of pin- 
holes, which are the most serious of the 
metallurgical troubles which have been en- 
countered, and sufficient is now known to 
be able as a general rule to prevent their 
occurrence. | 

‘Melting Plant.—An improved melting 
plant has been designed and installed, 
with the object of enabling a supply of hot 
metal of regular and uniform composition 
for the production of high-grade castings 
by the centrifugal process. | 

The ordinary type foundry cupola is 
used, but this has been arranged to charge 
direct from the ground level into the 
charging door by means of a bucket-type 
elevator. The tap hole of the cupola fur- 
nace is directly connected by means of a 
refractory lined channel to a specially de- 
signed auxiliary oil fired receiver, and the 
molten metal from the cupola is allowed 


to run freely into the receiver. 


The receiver consists of an enclosed shal- 
low hearth capable of holding two or three 
tons of molten metal. Four oil burners 
of the low-pressure type, supplied with air 
at about 20 in. to 25 in. water pressure, 
and fuel oil (Shell-Mex, .940 grade) from 
an elevated tank, are arranged. The air 
for the oil burners is arranged to pass 
through a series of re-heater pipes, built 
into a chambered space above the roof of 
the hearth, through which the hot waste 
gases from the combustion of the oil in 
the hearth are led. By this means a por- 
tion of the heat from the waste gases is 
utilised and hot air is supplied to the 
burners, which aids the efficiency and con- 
tributes somewhat to the economy of the 
furnace. An inspection door is also pro- 
vided on the oil-fired reéeiver. i 

No reduction has been made in the 
height of the coke bed of the cupola fur- 


nace in this instance for special reasons, | PO 


but in the ordinary way there is no reason 
why the bed should not be lowered to 
within a few inches of the bottom of the 
cupola. This would, of course, effect con- 
siderable economy in the coke consumption 
of the cupola section of the plant. An 
auxiliary tuvere has been provided on the 
cupola, leading: air from the tuyere belt 
to the bottom of the bed. This has been 
found a considerable advantage in start- 
ing up and in maintaining the bed) very 


hot in the earlier stages of the melting, 
thus preventing the choking of the outlet 
into the oil-fired receiver. This auxiliary 
tuyere is closed up after the cupola has 
been running for some time. An addi- 
tional tap hole and spout are attached to 
the cupola. This serves the dual purpose 
of enabling metal to be taken direct from 
the cupola, if desired, and enables slag 
and metal to be drawn off from the cupola 
without spoiling the main tap hole lead- 
ing to the receiver, when a stop is made - 
for the meal hour. | 

In actual operation the burners of the 
oil-fired receiver are lighted after the bed 
of the cupola has been charged. Starting 
from dead cold, the oil-fired receiver is 
heated up to a temperature high enough 
to receive the molten metal from the 
cupola in 40 to 60 minutes with the full 
burner power. With the furnace in con- 
stant use, this initial heating period is 
reduced to from 20 to 30 minutes. During 
this period the cupola is being charged, 
after e completion of which melting is 
starte Immediately the cupola com- 
mences to melt and molten iron collects in 
the receiver, the burners are gradually 
closed down until, with constant running 
and constant demand for molten metal by 
the foundry, the temperature can readily 
be maintained with one burner working at 
less than half its capacity. With this 
burner system, any adjustment can be 
made according to the demands of the 
foundry, and as an example of the utility 
of the system we have during the initial 
stages repeatedly held and maintained as 
small a quantity as 10 cwt. of molten 
metal at a perfect casting temperature for 
periods varying from one to two hours. 

The molten metal collecting in the re- 
ceiver is tapped out from a tap hole pro- 
vided in small or large quantities accord- 
ing to the requirements of the foundry. 
This tap hole is provided with a hinged 
spout, which when dropped down releases 
a sheet-iron cover holding up a sand 
breast, which can readily be knocked down 
for the purpose of cleaning and fettling 
the receiver after each day’s melt. The 
receiver is also mounted on truck wheels, 
which enable it to be moved away from 
the cupola for relining or any other pur- 
pose, when the cupola can be used in the 
ordinary manner. The oil used, as already 
mentioned, is Shell-Mex, and the average 
oil consumption, including the starting-up 
period, varies from five to eight gallons per 
hour. ‘These figures have been taken over 
the last few months, during which period 
the oil furnace has been working under 
very disadvantageous conditions, due to in- 
termittent working. With continuous 
daily working a much lower consumption 
figure would = obtained. The additional 
oil fuel cost is in the main set off by the 
reduced labour cost, charging, and about 
the furnace. f 

This plant enables low total carbon mix- 
tures and steel mixtures to be produced 
with consistent regularity, and for high- 
grade castings this is its primary advan- 
tage. 

E a ! 

Tore Eggs and Poultry Produced in the 
United Kingdom than *Wheat.—In _ 1920, 
according to the ‘‘ Journal of the Ministry 


of Agriculture,” the United Kingdom im- 


rted eggs and poultry to the value of 
£18,759,656, exclusive of imports from Ire- 
land. Irish exports were valued at 
£18,236,406 in 1919, the bulk of which came 
to Great Britain. Thus the value of eggs 
and poultry imported into Great Britain 
during 1920 probably reached the figure of 
£36,000,000. ‘The value of eggs and poultry 
produced in the United Kingdom in 1920 is 
believed to have been between £50,000,000 
and £60,000,000, whereas the estimated value 
of the ‘wheat. crop in the United Kingdom 
for, 1920 (was )approximately £31,000,000. 
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NEW BEARING METAL OF 
UNUSUAL PROPERTIES. 


A new bearing metal, known as Ferry- 
metal, has come upon the American mar- 
ket, which is an alloy of lead, calcium, 
barium, and small amounts of other con- 
stituents. It is claimed that ‘rods and 
tubes can also be made of this alloy and 
that it is possible to roll sheets and to 
make. complicated die castings without dif- 
ficulty. 

The production of this alloy by the usual 
method of smelting the metals as in pre- 
viously made alloys entails high losses, as 
Ca and Ba are volatile. The alloy is there- 
fore manufactured electrolytically by the 
electrolysis of molten Ba and Ca chlorides 
over an anode of molten lead. The lead 
is melted in a suitable container and cov- 
ered with a layer of the chlorides, a gra- 
phite anode being then dipped in. The chlo- 
rides are melted by the current and the 
separated Ba and Ca pass into the lead. 
The process is a very lengthy one, as it 
takes three days to separate 2 per cent. 
of Ba and Ca. When the alloy of the de- 
sired composition is obtained—dip samples 
being taken from time to time to ascertain 
this—the melt is poured into a large 
heated mixer, in which other additions are 
made, usually 0.25 per cent. mercury and 
very small amounts of other elements. The 
average composition of the alloy is 96.75 
per cent. lead, 2 per cent. barium, 1 per 
cent. calcium, 0.25 per cent. mercury. 

The melting point of the alloy is 445° 
C., and it is found to possess age-harden- 
ing properties, the Brinell hardness an 
hour after casting being 22.6, against 24.4 
after seven days and 25.7 after twenty- 
eight days. Of special importance is the 
fact that the alloy is practically unoxi- 
disable. In many respects its properties 
are similar to those of duralumin, but the 
test figures are somewhat lower. In com- 
_ parison with other bearing metals, the loss 
of hardness at high temperatures up to 
150° is small.—‘ Scientific American.” 


——————--2 0 e 
THE MOSS ROSE. 


The origin of the moss rose is the sub- 
ject of a paper by Major Hurst and Miss 
M, S. G. Breeze in the recent issue of the 
‘“ Journal of the Royal Horticultural 
Society.” The moss rose differs from the 
cabbage rose only in the much greater de- 
velopment and branching character of the 
glands on petioles and sepals and the 
branching of the latter. The cabbage rose 
has been in cultivation for more than 
2,000 years, and the earliest record of the 
moss rose is from Carcassonne, in southern 
France, where it probably originated as a 
bud-mutation from the cabbage rose at 
least as early as 1696. The mossy charac- 
ter has since arisen independently from 
two other varieties of the cabbage rose. 

Thus, in 1775 the Unique Rose appeared 
in a garden in the eastern counties as a 
tinged-white variety, and in turn gave rise 
to the “ Unique Moss” through a bud- 
mutation in France about 1843. The Rose 
de Meaux is a miniature variety of the 
cabbage rose which may date from about 
1637. A moss-mutation appeared from this 
in the west of England in 1801. Both the 
moss and cabbage rose are sterile, and 
there is little doubt that all these deriva- 
tives arose from the old cabbage rose as 
bud-mutations. The records show that at 
least seven bud-reversions from the moss 
Tose to the cabbase rose occurred in the 
veriod between 1805 and 1873. In the 
half-century following 1788 seventeen vari- 
eties of the moss rose appeared. one of 
which was single and fertile and.exten- 
Sively used in crossing. Twelve of these 

d-mutations are parallel to correspond- 


of. differentiation and integration. 
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ing earlier variations in the old cabbage 
rose. Bud-mutation is therefore a fre- 
quent phenomenon in Rosa Centifolia un- 
der cultivation, 


and there is, as the 
authors suggest, a direct connection be- 


tween this condition and the sterility. The 
evidence indicates that the mossy charac- 


ter is in all probability a simple Men- 


delian dominant. 
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SCIENTIFIC NEWS. 


How does Darwinism stand to-day ? Has 
it changed since it was first promulgated ? 
asked Professor J. A. Thomson, who occu- 
pies the chair of natural history at the 
Aberdeen University, in the course of a 
lecture on ‘‘ Darwinism and Contem- 
porary Life and Thought,” delivered on 
the 1st inst. at Woodbrooke Settlement, 
Selly Oak. It might be said, remarked 
Professor Thomson, that the fact of evo- 
lution stood firmer than ever.- The un- 
certainties concerned the factors. Apart 
from a few cranks who professed to believe 
that the lower animals were degraded 
forms of the higher, there was unanimous 
belief in the derivation of the present-day 
fauna and flora from a fauna on the whole 
simpler which went before it. Apart from 


the suggestion that the higher forms arose 


from an original complex by the succes- 
Sive removal of inhabitants, there was a 
unanimous belief in an age-long increase 
“ For 
a time,” said the lecturer, ‘‘ naturalists 
spoke as if they knew everything abot 
evolution. Now it is rather the fashio 
to speak as if they knew nothing about it. 
Its secure position is between the two ex 
tremes.” What changes had come abou 
in regard to heredity? Darwin was al- 
most the first to show that heredity was 
amenable to scientific treatment. The list 


9) 


of demonstratably heritable characters had 


been greatly extended. Alluding to the 
influence of Darwinism upon ordinary 
human life, Professor Thomson mentioned 
that when it became a fact that out of the 
crabtree by the wayside, more promising 
in its flowers than its fruit, man had 


evolved all the aristocrats of the orchard, 


the question was bound to arise whether 
the man might not likewise evolve some 
of the crabbedness out of himself. When 
it became a fact that out of the wolf man 


had evolved the dog, the question was 


bound to arise whether man might not 
evolve some of the wolfish out of himself. 
In any case the linkage of science and 
goodwill might relieve the shackles that 
hindered man’s progress. 


For the coming gathering of the British 
Association at Hull, it is hoped to attract 
as large an attendance as that which dis- 
tinguished the Edinburgh meeting last 
year, when there were 2,768 members pre- 
sent, the highest attendance for some 
years. The only woman president of a 
section this year is Dr. Marion Newbigin, 
Edinburgh. It was at Edinburgh that 
the first movement was made within the 
Association to encourage women members, 
when a dance was organised at the As. 
sembly Rooms during the meeting of 1850. 
Sir David Brewster, who was president 
that year, was ‘‘ disgusted” at the idea, 
but Sir A. C. Ramsay and Professor Ed- 
ward Forbes carried their point triumph- 
antly. The first woman president of a 
section was Miss Ethel Sargant, in 1913, 
and in the following year Miss E. R. 
Saunders, of Newnham College, was_wel- 


Ave. 11, 1922. 


comed as a member of the Botanical Sec- 
tion. 
president of the Geographical Section, and 
will address the Association on ‘‘ Human 
Geography : 
Applications.”’ . 


This year Dr. Marion Newbigin is 


First Principles and Some 


Some Swiss scientists having proposed 
to build an observatory on the top of the 
Jungfrau, the Swiss Meteorological Bureau. 
has carefully. studied the proposal, and 
decided that should the observatory be 
erected it ought to be placed on the 
Sphinx rock. The rock stands above the 
Jungfraujock at the height of 11,721 dt., 
388 ft. higher than the Jungfraujock rail- 
way station. The observatory, which 
would be intended for meteorological 
observation, should, owing to its altitude, 
prove important and useful. Its construc- 
tion, , however, would involve. a great 
expense, but it is hoped that the State 
and the scientific bodies of Switzerland 
will contribute towards its erection. 


Till recently the shortest wave length of 
the light spectrum, and the longest known 
wave length of the X-ray system had a 
ratio of approximately 16: 1, there being 
a gap between the two in which no rays 
were known, This gap has, however, now 
been filled, and it has been found that 
X-rays can be produced overlapping, so far 
as wave lengths are concerned, the ultra 
violet end of the spectrum. In this inter- 
mediate range the radiating material pro- 
duces characteristic lines in the same way 
as in the visible spectrum. 


The author of relativity is evidently a 
person of nerves, judging by a report 
which is published by ‘the “New York 
Herald” from its Berlin correspondent. 
Saying that he is tired of being looked at 
as a chorus girl or an animal in a cage, 


“Professor Einstein has cancelled all his 
Tectures until the tourist season is over. 
'In giving notice of his decision to the Uni- 


versity of Berlin, the professor offers to 
refund the admission fees already charged. 
He states that he can stand the lorgnettes 
of women hearers who do not speak Ger- 
man, but when American students trained 
both lorgnettes and opera glasses upon 
him he decided that it was time to call a 
halt. Professor Einstein particularly re- 
sents the fact that the largest audiences 
to hear his lectures always come on rainy 
days. 

Great Britain has recéived an invitation 
to take part in a race round the world with 
hydro-aeroplanes capable of carrying not 
fewer than 100 passengers. The invitation 
has come rather in the form of a challenge 
from Rear-Admiral Bradley A. Friske, a 
well-known American naval authority 
He has behind him a very influential com- 


mittee of American naval and air authon- 


ties who are prepared to undertake the 
organisation, and are making plans for a 
special craft to be built for the United. 
States. It is intended that the event shall 
ba an international one, There will be no 
limit placed upon the size of the machines, 
but they must be designed as passenger- 
carrying craft. The final details of the 
race are to be settled by an international 
committee of experts from each of the 
countries which decide to participate. 
Whether Great Britain shall take up the 
challenge is now being considered by re- 
presentatives of the aircraft industry in 
this country. | i 


Dr. Alexander Graham Bell, the inven- 
tor of the telephone, died on the 2nd in- 
stant at his summer home at Baddeck 
(Cape Breton Island). Born in Edinburgh 
in 1847, he went to Canada in 1870. He has 
been buried at the top of the mountain 
Bein Breagh, the,site of his grave having 
been chosen ‘by (himself. 
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A letter from Tromso (North Norway) 
reports that a period of almost tropical 
heat, such as has never }.efore occurred in 
living memory, is being experienced. For 
six weeks the temperature has been be- 
tween 55 deg. and 45 deg. Centigrade by 
day and 25 deg. at midnight. It has been 
impossible to cut grass by day, and the 
work had to be done at nights by the light 
of the midnight sun. l 


Captain Neave, Assistant Director to 
the Imperial Bureau of Entomology, 
states that, though there are at present 
fewer wasps than usual, it was too early 
to say whether these conditions would. con- 
tinue. What has hannened is that the 
cold, wet weather has delayed the deve- 
lopment of the nests. Each nest comes 
from one single queen, and, apparently, 
few of the nests are ready yet. The ab- 
sence of wasps probably has some bearing 
on the plague of moths. Wasps prey a 
great deal on ‘caterpillars, Captain Neave 
pointed out, and it is an open question if 
1t is advisable to kill wasps on a large 
scale, if only for that reason. 


The Speaker and the President ot the 
Board of Trade were among those who 
attended the curious little ceremony on 
the staircase at the House of ,Commons 
on the drd inst., when copies of the 
standard yard and the standard pound 
were buried in a wall. This ceremony, 
which last took place thirty years ago, 
is required by a law which laid it down 
that the copies should be taken out of 
their hiding-place at set intervals and com- 
pared with the Imperial standard. The 
standard yard is a bronze bar with the 
exact yard marked on it. The pound- 
weight copy is made of platinum. The 
Imperial standards with which the copies 
are compared are kept in a room at the 


Board of Trade, so arranged as to keep an 
even temperature of 62 deg. Fahrenheit. 


The officials reported to the Speaker that 
the comparison has revealed the fact that 
the Parliamentary yard measure is no less 
than one ten-thousandth of an inch longer 
than the Imperial standard, while the 
pound weight was 2.86 of a thousandth of 


the original standards have varied seems 
uncertain. 


measure when it was taken out of the wall, 


and it was suggested that they might be 
due to vibration set up during the air 


raids, and not to the vibration of London’s 
traffic. The copies were enclosed in maho- 


gany boxes and then in a sealed lead coffer 


and finally an oak case, and they were 


built up again in the wall for another 


thirty years. Copies of the Imperial 


standards are also kept at the Mint, at the 


Greenwich Observatory, and at the Royal 
Society. 


The Ashby Memorial Research Scholar- 
ship in the Diseases of Children has been 


awarded by the University of Manchester 


to Miss Ruth E, Conway, M:B., Ch.B. 
(Manchester), M.R.C.P., who will under- 


take an investigation into the reaction of 


the blood and its relation to the bicar- 


bonate content in cases of clinical acidosis 


—(1) in relation to anesthesia, (2) in re- 
lation to diabetes in children. 


Mr. Lloyd George announced in the 


House of Commons last week that a force 


of 500 aeroplanes for home defence is to be 


provided, at a cost of £2,000,000 a year. 


The scheme was submitted by the Air 
Ministry, and the Government adopted it 


after an inquiry conducted by the Commit- 
tee of Imperial Defence. It is expected 
that orders for „the construction of 
machines will be placed at once. The in- 


tention is so to allocate them that the 


whole air industry may benefit. 


ENGLISH MEC 


Whether the copies or 


There was some discussion 
about some markings found on the yard 


LETTERS TO THE EDITOR 


ohh 
MARS: RECENT’ OBSERVATIONS AT 
SETIF. | 


[22.]—A note by M. R. Jarry Desloges, 
presented by M. Bigourdan at the meeting 
of the Académie des Sciences on July 3 
(‘‘Comptes Rendus,’’ Tome 175, No. 1), 
gives some interesting particulars’ of obser- 
vations of Mars made recently at Setif, 
Algeria, a station which has been occupied 
ae Jarry Desloges and his assistants since 
911. ` 

Observations were made in May and June 
last at Setif with refractors of 143 in. and 
103 in. aperture. The latter has an objec- 
tive with an ocbject-glass made af new 
materials which almost completely eliminate 
the sécondary spectrum, although the lens 
has only two components. Owing to the 
great south declination of the planet it has 
mot been possible to utilise the 20 in. refrac- 
tor this year. 

The work performed with the two smaller 
telescopes by the observer in charge—M, G. 


fournier—indicates that for ‘the study of 


‘planetary detail considerable advantage may 


be derived from mounting on the same 
pedestal an objective with only two lenses of 
a type which greatly reduce the secondary 
spectrum, and a second instrument with an 
object-glass made of ordinary silicates giving 
a very noticeable secondary spectrum. The 
colours of planetary markings as seen with 
the two different types of objective present 
marked differences. As a rule they are less 
accentuated as seen in the instrument with 
a reduced secondary spectrum, and light 
coloured and brilliant areas are less fre- 
quently seen. In both these cases each of 
the two objectives in use has exhibited on 
the disc of certain planets markings which 
the other has not revealed. 3 

In spite of the planet being so far south, 
interesting phenomena have keen observed at 
Setif this year. The curious veil (or dis- 
coloration of certain dark markings in the 
southern hemisphere) seen in 1909 at the 
observatory on the Revard (Haute parole) 
where M. Jarry Desloges was then esta 
lished, has again been noted, the Martian 
season being similar-——-a fact which would 
suggest a seasonal cause. 

It must be asked. however, why a phe- 
nomenon of such great importance was not 
seen by former observers of Mars? In M. 
Jarry Desloges’ opinion an even more signifi- 
cant fact has been again recorded—the vague- 
ness and indefiniteness of the southern_coast- 
lines of some of the southern maria. This 
peculiarity had much impressed M. Jarry 
Desloges in 1907, and since then the coast- 
lines in question have been observed with 
great care at his observatories. Almost 
always, even under the most unfavourable 
conditions as regards obliquity of vision, 
these coastlines have been seen sharply de- 
limited. Yet in May of this year, and even 
early in June, these markings were very ill- 
defined at their southern edges, the Martian 
season almost corresponding to that of the 
1907 apparition. Later observations at Setif 
shawed a progressive increase in sharpness 
in certain regions. | 

It might be believed, then, that on this 
occasion the increasing sharpness of these 
coastlines was linked with the disappearance 
of the mysterious veil over the southern 
regions, which has also withdrawn itself in 
@ progressive manner. However, in 1907 this 
was not the case, no veil having been ob- 
served in that year at the time when the 
indefiniteness of the southern coastlines was 
most pronounced. It cannot therefore be 
asserted that the two phenomena are closely 
connected. 


Many other observations of importance 
have been made this year, and while they 
indicate that some of the changes noted in 
the dark markings may be related. to the 
planet’s seasons, others are not. Among the 
latter may be mentioned the development— 
which is again enormous this year—of the 
Lacus Moeris-Nepenthes-Thoth-Nuba system, 


. | which was practically invisible in 1907, . in 
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spite of the season on: Mars being almost 
identical. 


At present the system of dark streaks sur- 


rounding the Lacus Solis is very apparent, 
and the Lacus Pheenicis is very large, while 
the small and difficult ‘‘lake”’ 
Juventae Fons has been seen. 


known as 


We may hope therefore that, in spite of 
the unfavourable conditions—even at Setif 


Mars only attains -a meridian altitude of 
about 28 deg.—it will 
mulate 
summer. 
would do well to note that M. Jarry Desloges, 
who, next to the late Dr. Lowell and Pro- 
fessor W. H. Pickering, has devoted more 
time to the study of Mars with large instru- 
ments at specially selected stations than any 
other observer, is less than ever inclined to 
advance confident views as to the interpre- 
tation of a promena which this myste- 
rious planet displays. 
the sanity. M. ji ay Desloges remarked that 
the Martian problem is much more 
cated than is generally believed, and he added 
that he thought. he might say that those who 
studied it without preconceived ideas had no 


be possible to accu- 
data in Algeria this 
enthusiastic: theorists 


some usef 
Meanwhile 


In a recent letter to 


compli- 


sort of notion as to the nature of the phe- 


nomena which display themselves. 


Harrow, July 22. G. H. Lepper. 


MARS.—THE MOON AND ATMOSPHERE. 


93.]—By a slip of the pen, in letter 286, 
I La that I ie 10 kilometres instead of 
100 kilometres. Let me refer Mr. Sargent 
to the article on ‘‘ The Atmosphere at Great 
Heights,” by Messrs. Chapman, F.R.S., and 
Milne, Fellow of Trinity College, Cambridge, 
which appeared in the quarterly journal of 
the Royal Meteorological Society for October, 
1920. ‘One sentence only I need quote, show- 
ing how much out of date are now such 
speculations as those of Dr. Johnston Stoney. 

“ It appears, however, that for hydrogen 
and heavier gases the rate of loss from the 
Earth’s atmosphere is quite imappreciable, 
even when measured over periods of time 
astronomically large.” H hydrogen is 
capable of being retained at*the confines of 
the Earth’s atmosphere it is not unreason- 
able to speculate on the possibility of the 
twenty-two times as heavy carbon dioxide 
being retained by the Moon, at whose sur- 
face gravitation is one-sixth what it 1s at 
the Earth’s ‘surface. I knew all about 
Stoney’s speculations in my college days, 
when I also was working in a, cherpical and 
physical laboratory, under two of the most 
distinguished scientists of that day—the late 
Professors Q. F. Fitzgerald (of the ‘‘ Lorentz- 
Fitzgerald Contraction ’’) and I. E. Reynolds. | 
That was thirty-seven years ago, alas! They 
never did seem convincing to me _ those 
speculations. And they have seemed less so 
than ever since I have made a special study 
of Mars with large apertures. I do not think 
Stoney ever looked through a telescope, much 
less observed Mars. He was a physicist pure 
and simple. And how anyone who does 
make a study of Mars can doubt that what 
he sees there is water, snow and cloud, I ain 
unable to understand. What else can it be? 
The carbon dioxide suggestion was never 
taken seriously by astronomers, nor men- 
tioned except pour rire. In fact, though 
CO, under sufficiently low temperatures 
might be precipitated to form.a passable 
imitation of a covering of snow, it could not 
form visible cloud as water vapour does. 
And no observer of Mars doubts, or can 
doubt, that there are clouds there. More- 
over, we cannot assign to Mars a surface 
temperature low enough to justify the CO, 
theory. Mr. Sargent’s remark about ex- 
pecting to see twilight at the Moon's ter- 
minator if an appreciable atmosphere was 
there is not a happy one. For no one con- 
tends for more than a just barely appreciable 
atmosphere, and the twilight effect would 
be infinitesimal. My own claim was not 
for a general atmosphere, but for the possi- 
bility of patches of the denser gases exist- 
ing in deep hollows, such as Copernicus and 
Tycho. Such pools, being transparent, as 
well as of very small density, would be 1n- 
visible. Mr. Sargent may not postulate 
pools of treacle; for that would be visible, 


40 
nm oa TON RR er 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 


2994. Aue. 11, 1922! 


and, moreover, would have a specular re- 
flecting surface, which would reflect the 
starry heavens and give a sparkling appear- 
ance when on the dark hemisphere. 


Wm. F. A. Ellison. 


space,” is quite a common expression, but is 
in reality meaningless. Space, the entire 
absence of anything, can have no tempera- 
ture; but place a particle, an atom, in what 
we call space, and it will at once begin to 


ee respond to the oe Resin | se and 
THE MOON AND ITS ATMOSPHERE, | ¢ temperature it takes up wil depend on 


the characters of the particle itself, and the 
nature of the radiations. We may, therefore, 
legitimately concern ourselves with the pro- 
blem: What temperature will a certain ‘body 
or particle take up if placed in a definite 
position and in given conditions? ' 

Postulating therefore a position well within 
reach of the Sun’s rays—to wit, not far 
removed from the'Moon’s surface—is it, or is 
it not, a reasonable supposition that the 
atoms that constitute an atmosphere will not 
fall to Zero absolute, or anywhere near it? 
I will go so far as to say that if —273° C. 
is the temperature that should be attributed 
to space, if all gources of radiation were 
absent, then, as things really are, the radia- 
tions from the stars would slightly raise it, 
in spite of their vast distances. 

I have just noted with interest that Henry 
Norris Russell has given it as his opinion 
that Mars, Mercury, and the Moon heve 
little or no atmospheres. If he is of opinion 
that Mars has little or no atmosphere, a 
definite expression concerning the Moon with 
.a mass approximately one-twelfth should be 
interesting from him. F. Sargent. 


[24.]—In reply to letter 8, please let me 
say respecting the initial query used that 
what I want is to extend my knowledge, in 
common with that of others who are willing 
to ieann, I holding no opinion that I am not 
willing to revise if the same can be shown 
to be erroneous. 

The statement I attributed to Buchanan 
will be found as part of Section XXI. of his 
work “ The Theory of Eclipses.” It may be 
true that he never observed an occultation, 
but the same cannot be said of Crommelin. 
Prof. Turner has publicly admitted that he 
has never observed a variable star; Kap- 
teyn’s Observatory did nothing of observa- 
tion work—I believe it was rather a com- 
puting station; but no one would say that in 
either case the work done was fallacious on 
these accounts, | 

In opposition to the suggestion that the 
observed discrepancy between the Moon’s 
“occultation ° diameter as compared with 
the “‘eclipse’’ diameter may be explained 
by irregularities on the lunar limb, it is said 

the irregularities only exist on certain 
portions. True, fhe irregularities are most 
prominent on the south and south-east, the 
latter particularly. so. It may therefore be 
significant that just about 90 per cent. of the 
occultations observed are taken at this limb, 
that is at ‘‘ disappearance,” very few obser- 
vations of ‘‘ reappearance” being taken, so 
that it matters but little what form the 
western limb may take. If I may borrow 
terms that of late have become very familiar, 
it is not so much the frequency of the irregu- 
larities as their amplitude that make them 
potent in this connection. Remembering 
this, will those who possess the very excel- 
lent map of the Moon (full size for pre- 
ference) produced by Mr. Goodacre piece 
together the sections, and judge as to how 
far the limb departs from a smooth curve 
throughout? l 

Concerning the apparent difference, it is 
worthy of note that authorities differ sub- 
stantialiy as to its true smownt, “ F.R.S.” 
having nsed a maximum value. The fact 
that authorities do so differ is to me excel- 
lent testimony that the cause is also a 
variable one, which an atmosphere would 
not be. Is the observed difference really a 
delay? That is to say, does a star as it 
appease to approach the lunar limb just 
before occultation apparently slow down? 
This matter has been put to the test by the 
Director of the Washburn Observatory (Geo. 
C. Comstock}. The mean of his results gives 
-a delay of 0.03”, which he observes .‘‘ differs 
from zero by less than its own probable 
error,” and is certainly not to be reconciled 
with the observed difference that ‘‘F.R.S.’”’ 
uses. Comstock proceeds further, and adopt- 
ing for the sake of argument a “delay ” of 
one-tenth of a second of arc, and a tempera- 
ture of 0° C. at the Moon’s dark limb, he 
says that the maximum density of the lunar 
atmosphere cannot much exceed one five- 
thousandth part of the density of the terres- 
trial atmosphere. Whilst Comstock later 
asks that his results mav not be taken as 
settling for or against a lunar atmophere, I 
do not think it difficult to apprehend his real 
attitude; but he leaves no doubt that he does 
not accept a slowing down by a lunar atmo- 
- sphere as an explanation for the observed 
discrepancy. 

Will “ F.R.S.” please note that Johnson 
Stoney did not refer the hypothetical 
— 66° C. to the temperature of outer space; 
neither have I assented that he did. On the 
contrary, in letter 2 I distinctly contradicted 
such an affirmation. To me this point seems 
important, and I clearly stated Stoney’s 
position in my last letter. Doubtless ‘he 
would have excluded zero absolute from his 
a rea update the position he 

» and in m int 
filly jestiind y humble opinion he was 
phrase, “the temperature of outer 


THEORY OF PLANETOIDS : 
VENUS. 


[25.J]—There has been no haste in regard 
to this, as it is a matter of astronomical his- 
tory. The hypothesis was merely put for- 
ward to account for the discovery of two 
planetoids ‘when one planet only had been 
looked for; but, later, when several more 
had been discovered, it became obvious 
that the idea of their ever having formed 
part of one large planet was quite unten- 
able, their orbits being much too divergent. 
The hundreds since discovered only confirm 
this. Thus, there is no question of finding 
a cause for the supposed explosion, and 
in any case Mr. Horner’s suggested cause 
seems inadequate, for volcanic eruptions 
and earthquakes over limited areas are quite 
other matters. The perturbation effects of 
Jupiter are, however, demonstrated in the 
orbits of some of the asteroids. Mr. Horner 
seems to have something still to learn on 
these matters. In a similar way the per- 
turbations caused by Saturn’s satellites, 
Mimas, Enceladus, and Tcthys, which have 
periods commensurable with those which 
small bodies circulating in the divisions of 
Saturn’s rings would have, are clearly 
responsible for the existence of those divi- 
sions, for none of the particles of the rings 
could thave permanently remained in the 
dividing spaces. 

As regards Venus, the most careful in- 
vestigations of spectrograms has failed to 
show any rotation, though similar spectro- 
grams of Mars and Jupiter showed rota- 
tion periods in close agreement with those 
otherwise determined. 
Mr. Ellison, is 


EXPLOSION 


convinced that the 
cloud-laden than our own, and is certain 
of the planet’s snow caps. The poles would, 
however, seem to be the most likely areas 
to be obscured by the heavy clouds, if such 
existed. Moreover, one would expect to see 
evidences of cloud-belts, at least in the equa- 
torial regions, but in all my observations 
of the planet its disc has appeared brilliant 
ali over, and .I have never seen the slightest 
trace of cloud-belts, or even of patches 
resembling cloud. As Mr. Horner points 
out, we ought sometimes to get a glimpse 
threugh cloud rifts, but we never do. 
‘Surely there would be a marked contrast 
between these parts where heavy clouds 
existed and those where the clear atmosphere 
was seen. 

The latest determination of the planet’s 
Albedo, 0.92, is far brighter than any cloud 
would be, and this suggests a. dense but. un- 
clouded atmosphere, and a long rotation 


atmosphere of Venus is much more heavily, 


period is indicated by the absence of measur 
able tilt in the bands of the spectrograms- 
Mark Wicks. 
Surrey Lodge, Thornton Heath. 


THE MOONS OF MARS AS SEEN IN 
NEW ZEALAND. 


[26.]—It may be of interest to your readers 
that Mr. G. M. Townsend, Mr. E. Hart, 
and myself were successful in picking up the 
Moons of Mars on the night of Wednesday, 
June 14, in my 12-in. reflector. Deimos was 
held steadily with a power of 200, but 
Phobos, which was on its return to the 
planet at the time of observation, could only 
be glimpsed. Webb, in his ‘Celestial 
Objects,” says that Deimos has been zeen 
with an 8-in. reflector, and by Trouvelet with 
a 6 3-10in. achromatic, but so far as is 
known this is the first time the Moons have 
been seen in New Zealand. The seeing on 
Mars has been glorious, as your readers can 


judge from the fact of its great southem 


declination (26° S.), and the latitude of this 

(39° 36’ §.). In fact, on the meridian 
1t appears almost ov = a pity it 
is there is such a lack of mechanical ‘equip- 


‘ment in this country, and in consequence 


such a paucity of observers. Mr. G. M. 
Townsend has utilised every good night for 
making drawings of the planet with his 6-in. 
reflector. These he is collecting with the 
intention of forwarding to the Section 
of the B.A.A. I regret ‘owing to my 
professional duties I have not been able to 
give the same attention to the planet. A 
cleft in the North Polar cap (which Webb 
mentions as being seen in both caps) has been 
very noticeable here during the past fort- 
ight. P. O'Dea. 


ni ; 
Havers: New Zealand, June 18. 


“ TRUE ” FOCUS OF DIATOMS. 


(27.]—Mr. F. W. Meadway, in his letter 
of the issue of June 2 (233), asks: ‘‘ Cannot a 
reason be given why the dots (in Navicula 
maculata) should appear black or white, as | 
the case may be, at the ‘true’ focus, when 
the same bead, perforation, spot, or whatever 
it may be, looks white or black at another 
focus? ’’ Perhaps the following remarks may 
interest Mr. Meadway, which are the-ont- 
come of his letter, and refer not only to N. 
maculata, but to other diatoms. 

(A) Parallel rays falling upon either a bi- 
convex, plano-convex, or convexo-concave 
lens, with a shallow concavity, from either 
side converge to a real focus on the opposite 
side of the lens. 

(B) Parallel rays falling upon either a bi- 
concave, plano-concave, or concavo-convex 
lens, with a deep concavity, from either side 
diverge so as to seem to come from a virtual 
focus on the same side of the lens as the 
source of the light itself. 

The form of the dots on diatoms will no 
doubt belong to one or other of the above six 
types of lenses or combinations of them. 
| So far we have treated of lenses in air; if 
the lens be immersed in a medium whose re- 
fractive index is greater than that of the sub- 
stance of which it is made, not only will all 
the effects in A and B be reversed, but the 
focal length will also alter. It is the varia- 
tion of the medium in which a diatom is 
mounted that is so useful in determining 
whether the markings are due to elevations 
or depressions of the surface. 

(I.) Diatom in Air (Dry mount).—Eleva- 
tions of the surface in the form of plano- 
convex lenses. This is similar to the case of 
a plano-convex lens in air, with the rays of 
light entering from either side; they will meet 
at a real focus on the opposite side. Lower- 
ing the objective slowly, we get first the 
white and then the black dot view. l 

(II.) Diatom in Air (Dry mount).—Depres- 
sions in the form of plano-concave lenses. 
This is similar to the case of a plano-concave 
lens in air, with the rays of light entering 
from either side, There is no real focus, and 
the virtual focus is below the upper surface 
of the depression. Lowering the objective 
slowly, we get first the black and then the 
white-dot view ; just the opposite to Case I. 

(III.).. Diatom \in( Canada Balsam.—Eleva- 
tions of the silex)in the form of plano-convez 
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lenses. The balsam in contact with the eleva- 
tions will be moulded into the form of con- 
cave lenses, whose refractive-index, 1.526, is 
greater than that of the silex, ref. index 1.434. 
Ihe difference is 0.092, and the case is similar 
to that of a plano-concave lens in air. Lower- 
ing the objective slowly, we have first the 
black and then the white dot view; same as 
Case II. | 

_(IV.) Diatom in Canada Balsam.—Depres- 
sions in silex in the form of plano-concave 
lenses. Here we have a reversal of the effects 
of Case IM., but similar to Case I. The con- 
cavities in the silex moulds the balsam into 
plano-convex lenses, and the incident light 
comes to a real focus above the silex con- 
cavity and somewhere in the balsam. Lower- 
ing the objective slowly, we have first the 
white and then the black dot view. 

The following table will be found of use in 
deciding whether the markings on a diatom 
are due to elevations or depressions. The 
objective is in each case lowered :—- . 
Dry mount White dot Black dot Elevation 

os m Black dot White dot Depression 
Balsam mount Black dot White dot Elevation 
a » White dot Black dot Depression 


Pleurosigma angulatum, mounted dry, 
agrees with Case I.;-mounted in balsam or 
styrax, with Case II. Markings due to 
elevations. 7 . 

Navicula maculata, mounted dry, Case IL. ; 
mounted in styrax, Case IV. Markings due 
to depressions. 

Fractures.—When broken specimens of P. 
angulatum are examined, it will be observed 
that the line of fracture always occurs be- 
tween the dots, while terminal dots occupy 
points. This evidence, taken with the above, 
appears to conclusively prove that in this 
diatom the dots are due to elevations of the 
silex. With N. maculata the line of fracture 
passes through, or nearly so, the centre of 
the dot, and one is led to conclude, when the 
evidence is taken with that above, that the 
dots are due to depressions, and there, per- 
haps, are on both sides of the frustule. The 
letter by “ N. E. B.,’’ page 207, of 19 May, 
1922, contains an interesting remark regard- 
ing the dots on this diatom. He says: ‘‘ In 
some specimens they (the dots) are round, 
and in others square.” I noticed this, and 
at once set out to discover the cause, Five 
minutes’ work disclosed to me the’ fact that 
the ‘'square dot ’’ view was due to looking 
at the concave side of the diatom, while the 
‘* round dot ’’ aspect was obtained when the 
diatom was looked at on its convex side. The 
iris diaphragm has to be closed rather much 
to get the best effects. The black dot views 
are those seen when the objective is inside 
the focus, while the white dots are views 
observed when the objective is outside the 
focus. 

As for which is the ‘‘ True ” focus, it all 
depends whether one has the edge of the 
cavity, og elevation, in focus, or whether the 
focal point, real or virtual, is in focus. For 
instance, which is the ‘*‘ true ’’ focus of a 
bubble of air in balsam, the sharp, black 
outer ring, or the sharp, bright centre? Both 
Pe have a true focus, but both cannot 

e focussed at the same time with a high- 
power lens. Air bubbles are not sightly 
objects in a mount, but if they are there a 
great deal may be learnt from them as to 
true focus. As I have once before said, if 
one cannot get rid’ of the petty annoyances 
of life, then turn them to account. 

i W. G. Royal-Dawson. 


WIRELESS TELEPHONY. 

[28.J—Will you permit me, through your 
columns, to direct attention to what appears 
to me may become detrimental to the pro- 
gress of general interest and research in wire- 
less work ? 

Our Society exists for the benefit and assis- 
tance of all wireless enthusiasts, whether they 
are just beginning, or are fully fledged and 
expert radio workers. All are only too 
willing to give others the benefit of the ex- 
perience for which they may have had to 
pay dearly in months of careful (and often 
fruitless) research work. 

No sane person would think of creating, or 
would be allowed to create, a disturbance in 
a concert hall. Yet that is what is now being 


inflicted upon ‘the audiences of the immense 
concert hall, the boundaries of which are 
measured in thousands of miles. The music 
from The Hague, arranged with so much 
care and forethought, is very often marred 
by discordant and devastating sounds which 


have their origin in clumsily-handled re- 


ee by selfish or ignorant operators on this 
side. 

The explanation of this is the following : 
The modern valve receiver when used in an 
“ oscillating °” condition becomes a small 
transmitter. In this oscillating state it is 
used for picking up Morse signals from valve 
transmitters. But for the reception of 
‘‘spark’”’ and speech transmissions it should 
not be allowed to oscillate, as these oscilla- 
tions distort the signals which are audible 
at the receiver. i 

In any case, when a receiving valve oscil- 
lates it radiates a continuous stream of waves 
into the ether. If this receiver is tuned to the 
wave-length of a telephone transmitter 
(whose signals are not very strong), nobody 
within a range of -14 miles of the radiating 
receiver can pick up the music; all that is 
heard is a jumble of music and whistling 
resembling, shall we say, a violin and a flute 
trying to compete with each other to produce 
the greater noise, each playing a different 
tune, or no tune at all. 

In conclusion, may I be allowed to empha- 
sise that those holding ‘‘ receiving licences ”’ 
are forbidden to use them “‘ in such a manner 
as may cause interference to other stations.” 
If they persist, they will alienate those who 


would be their friends, and force them to 


combine with the authorities against instead 
of with them. 

Neglect of these terms means sooner or 
later the withdrawal of the licence. 

If all licence-holders would realise the bond 
of fellowship which exists among wireless 
men they would, I feel sure, be more ready 
to give and take with others. 

W. Winkler, Hon. Secretary, 
Edinburgh and District Radio Society. 
5, Ettrick Road, Edinburgh. 


VOLVOX GLOBATOR. 


([29.]—Last summer I had occasion to 
lament the drying up of my best ponds and 
the subsequent removal of the mud to the 
depth of a foot. One of these pends 1 visited 
a few days ago, more out of curiosity 
as to its condition than with any hope of a 
find. It contained rather less than half of 
ite usual depth of water, but was surprising 
well stocked with weed. Having a small 
wide-mouthed bottle with me, I took a sample 
of that water, and, to my surprise, found it 
swarming with Volvox. Now, that very pond 
had been netted by me on several occasions 
during the past five years with never a sign 
of a Volvox—indeed, there has ‘been a great 
dearth of those interesting little creatures in 
these parts for several years. 

Considering that that pond was bone dry for 
at least four months and dug out to the depth 
of a foot, I could not but wonder, as with 
the flies in amber, how the dickens they got 
there ! | 

How came they, and whence came they? 
With 20 or more in the field of view of 
my binocular, under d.g.i., and with a 
gocd li-in. lens on the nose-piece, they 
afforded me a most entertaining sight. A 
wretched larva in the bottle had taken a 
bite.out of several, but beyond spoiling their 
symmetry did them little harm. How comes 
it, I wonder, that Slack, in his delightful 
little book, ‘‘ Marvels of Pond Life,” makes 
no reference whatever to Volvox, and this 


though he fished during 12 months in many 
ponds? H. H. 
THE EARTH. 


[30.]—We are generally given to under- 
stand that, as seen from space, the land 
would appear lighter in tone than the oceans. 
Captain Carpenter recently stated that the 
ocean basins are white. If this is really so. it 
would be interesting to know to what exteni 
the oceans reduce this whiteness as seen from 
space, and whether, on the whole, the seas 
would look darker than the continents. On 
maps, the land is shown surrounded | by ‘is 


dark margin, but in nature the very reverse’ 
must be the case. One might well ask the 
question, would the continents be visible if 
seen from.the Moon? The surface, including, 
the ocean basins, must appear checkered and 
of a complex structure, and it is-questionable 
whether the land contours would be visible. 
Scriven Bolton. 


THE SUN IN JULY—EINSTEIN. 


[31.}+So far as my observations with a. 
low power on a small Burnerd achromatic 
extended, the beginning of July and its end- 
ing were spotless so far as the Sun is con- 
cerned. The atmosphere, however, was 
greatly disturbed early in the month, and. 
clear seeing difficult. On the 17th, on the: 
other hand, between passing cloud, definition 
was singularly sharp for a time, and I have- 
never seen the mottling on the disc so re- 
markably clear. There were some small spots 
early in the month, and a larger one which 
was not seen after the llth, on which date- 
there were conspicuous facule n.p. On the- 
18th some facule were noted, but nothing. 
else, and accordingly on the 19th I was sur- 
prised to see quite a considerable group well 
advanced on the disc, presenting a remark- 
able outline. By the 28th, when it wae last 
seen, the following part of the group had’ 
greatly dwindled in size. Can any observer 
kindly say if this group was visible before 
the 19th? Before it disappeared 1t was sur- 
rounded by much faculic disturbance. — 

Let me hasten to assure Mr. Hollis that: 
in putting my query about Einstein I was- 
in no sense trying to “pull his leg, but 
merely endeavouring to elicit, if possible, a 
short expression of opinion as to whether we- 
may still hold on to what we have been told. 
are the actual distances of the stars. 

Cardiff. Arthur Mee. 


OW FIRES ORIGINATE—SOME GAS- 
i STOVE IMPROVEMENTS. 


2.1—A short time ago it became necessary 
ee the domestic gas cooker. This was. 
of the usual type, with oven below and gas 
rings above. The oven, however, was fitted 
with a damper on the flue, or outlet, by 
which this could be partially or completely 
closed. Usually these cookers are stood on a 
stone slab, and this is correct practice, but 
in this case the only protection to the floor 
was a plate of iron, about $ in. thick, and 
this had been ee on the linoleum covering 
, wood floor. en 
it was found that a hole had been burned 
through the lino and floor about a ee : 
square. By the carbonised appearance 0 
the floor and joists it was evident that Hy 
must have smouldered for a long period, and, 
had sufficient air been available, a healthy 
fire would have resulted. Evidently the tad 
had been used on some occasions with t 
damper in the flue closed. This prance 
the heat downwards, where it escape 
between the bottom of the flue and the Heer 
no doubt giving rise to the unpleasant sme 
for which these cookers are noted when 1m- 
properly fitted. This must have heated the- 
iron plate to redness, as otherwise the com- 
bustion of the floor below could not have- 
occurred. Readers of the “ E.M. would do 
well to look to their stoves, as even the plea- 
sure of suing the gas company for improper 
fitting would hardly make up for being 
burned out. In this case the stove was 
by the gas company. 

* Now tor the next poinf. Why are gas 
cookers usually made so that the oven is at 
floor Jevel, and it is necessary for the un- 
fortunate operator to kneel down n put 
anvthing in or out, or even to see the goes 
gress of the cooking? Many bad cases of 
burning have occurred through trving to ae 
hearv hot dishes from this position. a 
your wives about it, readers of the “ E.M.. 
an ° e 
ven on the floor or raised to a convenient 
Sasition: What would be thought of the- 


builder who put the kitchen sink on the: 


foor? He would rightly be sent to the 


nearest convenient asylum. 
are slowly waking] up, and a few stoves are 


being produced with the: ovens- raised to ww 


fitted 


d see whether they would sooner have the- 


The gas companies- 


- 


this plate was removed — 


42 


convenient height. I think, however, that I 
am giving the gas companies credit which 
.really belongs to the gas stove makers, as the 
former have shown so little enterprise that 
if our electric light companies were not even 
worse they would have been knocked out for 
all domestic purposes long ago. 

Now, your present stove can be altered, 
and without damage. Even if it is the pro- 
perty of the gas company you can alter it, as 
if it ever has to be removed it only has to 
be screwed together again, a job of a few 
minutes only. This is the way 
The top, or ring part of the cooker, is in 
nearly all cases separate from the oven, and 
is attached by four screws. These are taken 
out and the top taken off. I got a length of 
2 in. by 2 in. angle iron and cut ofi two 
lengths about 3 ft. long, and another length 
the width of the oven long. Two holes were 
cut in the wall about 3 ft. from the ground, 
and the.ends of the first two lengths -were 
cemented in, flange upwards, and far enough 
apart to allow the bottom of oven to lay in 
‘the angles. When set, the other length of 
angle is placed across the front, making a 
frame, into which the bottom of oven drops. 
Two other lengths of angle, but flange down- 
wards, are built in at a convenient height to 
carry the ring frame, the gas connections are 
made, and the job is done, and the gratitude 
of all who use the stove is yours for ever. It 
‘will be found that the rings are more con- 
_ venient if fitted a little lower than when on 

the oven. Raising the oven also gets over 
that serious danger of the gas blowing out 
whenever a door is opened, and which has 
been the cause of many serious explosions. 
‘Fhe present popular method of committing 
‘suicide can also be more conveniently per- 
formed than when one has to lay on the floor 
‘to get the head in the gas oven, so it will be 
seen that there are advantages all round. 

David J. Smith. 
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REPLIES TO QUERIES. 


[423.)}—-LATHE MANDREL _NOSE.—Two 
obvious objections—there may be more—are :— 
(1) A greater length of mandrel nose would. be 
necessary to obtain an equally strong connection 
between the screw and the journal; (2) If a 
' chuck broke off at the thread it would some- 
‘times be difficult to extract the broken screw 
w:thout damaging the mandrel. ‘Glatton. 


(429.1—CIROULAR SAW FOR METAL.—A 
-suitable milling cutter would do what you want. 
Write to makers describing what you propose 
‘to do. The work would be held as proposed. 
You will want to run your mandrel slowly, pre- 
ferably by back-gearing if it is fitted. 

Glatton. 


[430.}—BOILING SYRUPS WITH STEAM. 
—To obtain this temperature with saturated 
-steam you would require a pressure of 120 Ib. 
per square inch by gauge, which would probably 

e unsafe. y using superheated steam you 
-can get what you want without greatly exceed- 
ing atmospherio pressure. A list of superheater 
makers can be seen in ‘‘ Who’s Who in En- 
gineering ” if you have access to it. 

Glatton. 


[434.1—BRIDGES.—The footway bridges of 
the Tower Bridge are of the cantilever type. 
They consist. of a “cantilever ” (i.e., a beam 
fixed at one end ard unsupported at the other) 
projecting from the top of each tower, but not 
meeting, their ends being 120 ft. apart. This 
space is bridged by girders short enough to 
allow about 1 in. at each end for expansion. 
The whole of the weight is taken by the canti- 
levere. Tho first instance of the uso of this 
‘principle in an important bridge was in the 
Forth Bridge, designed by Sir Benjamin Baker. 
The principle is amusingly illustrated by an 
illustration on page 220. Vol. 49. of “ Engineer- 
ing.” Details of the Tower Bridge footways 
are given in Fig. 4, Plate 1. “ Proceedings of 
‘the Institution of Civil Engineers,” Vol. 127, 

Glatton. 


philia paniculata, helichrysum monstrosum, rho- 
These bloom with great free- 
winter bouquets, and 
s. W. S. Mason. 


„belting is also a very poor conductor 
managed it.. 
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[16.J)—UNWANTED ELECTRIC SHOCKS. 
—Connect one or two of the hangers with a 
water-pipe or other metal plate or pipe buried 
in moist ground. This will stop sparking from 
them, and probably from the shaft. If the 
latter still gives trouble fix a bar or spring so 
as to press lightly on the end or side of the 
counter-shaft, and connect it metallically with 
the ground as directed above or with one of the 
hangers which has n “grounded.” Your 


hangers are evidently supported by dry wood 


or some other insulating substance, and your 
e 
cause is the friction and also the forcible sepa- 
ration of the adhering belt and pulley, as the 
belt leaves the latter; causes which lead to the 
generation of static electricity. Glatton. 


(17.]—HEATS OF STEAM.—This is a matter 
which requires the delicate apparatus and 
trained skill only to be found in a physical Jabo- 
ratory. I do not see why you should wish to 
go to the expense and trouble as corresponding 
pressures and temperatures are given in every 
mechanical engineer’s pocket-book. The latest 
and most reliable determinations are given in 


Professor Callendar’s Steam Tables, but these 


differ very httle from other recent ones. 
Glatton. 


{37.1—NODON VALVE.—The metals re- 
quired are plates of aluminium and lead (or 
iron), to be immersed in a strong solution of 
ammonium phosphate or ‘bicarbonate of soda. 
Current will only pass from the lead plate to 


the aluminium, owing to polarisation of the 


aluminium plate. One such valve will thus 
only pass half a cycle. and to obtain the best 
result four cells would be required, connected 
as in sketch. 
100° I. The valves may be connected direct 
to the a.c. mains or trainsformed down to a 
suitable pressure. They have a limited capacity, 
five amps. being the maximum. 


Glyn T. Evans. 


[37.i—NODON VALVE.—Lead plate and 
aluminium rod. Saturated solution of am- 
monium phosphate (pure). Critical working tem- 
perature about 120 deg. F. There is no limit 
to voltage, as the usual practice is to obtain the 
required pressure by means of an auto trans- 
former with secondary tappings. - 

Brimsdown. 

[41] ROTAX DYNAMO.—The connections 
for the Rotax Dynamo would be the same.as a 
shunt machine. 
brushes, one set at an angle. Disconnect this 


brush lead and connect it (through regulator if |. 


required) to the main brush, that has no shunt 
lead, dispensing with the third brush. If the 
machine has four brushes there will probably be 
two winding at right angles to the main fields: 
in this case dispense with these windings and 
their brushes, and again connect as above. If 
these alterations are made the machine will not 

self-regulating. This alteration will not 
affect the output. It would be advisable to place 
a cut-out in the battery circuit. The action of 
these special car dynamo connections is to enable 
the machines to give a practically constant pres- 
sure over a wide range of speeds, and, when con- 
nected, will charge their battery at a fixed rate, 
no matter what speed above normal they are 
running. Now, if you alter them, the voltage 
will vary with the speed (over normal), and 
should your engine by any chance get out of 
control, a larger current will flow through your 
cells than is, perhaps, good for them. Now you 
can choose whether you alter them or not. 
There will only be two wires from dynamo to 
batterv + and — taken from the main brushes; 
these you can find by test; in any case they will 
be exactly opposite each other. 


Brimsdown. 
[45.1—BLACK FOR BRASS NAME- 
PLATES.—In Vol. XXXVI.. p. 577, of 


““Ours,”’ there is a full article on the en- 
graving and stopping of brass. The writer 
says: “For waxing and polishing: a medium 
file; a flat kitchen-iron: sealing-wax; basin of 
cold water; 1 lb. of white and light pumice- 
stone; emery-paper 23; a cloth buff; sperm oil 
and powdered bath-brick; also several rags or 
usters. . . . When the chiselling is finished. 
file off the burr; draw your lines afresh, and 
run up the sides of the letters with the graver, 
nicely squaring it all before waxing. Smooth 
with the file and emery, blow out all the dust 
in the cavities, then place the hot iron on the 
plate for one or two minutes. Break up the 
wax, place a bit here and there in the letters, 
and melt them in with the lower edge of the 
square end of the iron. When all the letters 
are filled up, let the plate cool. then polish off 
surplus wax ani file marks with the pumice- 
stone, adding a plentiful supply of cold water 
the while. Wipe the plate dry, then emery- 
paper it: wipe again and buff up with the oil 
and hath-brick, When the plate is Dwell 


The temperature must not exceed. 


he Rotax machine has three 


‘ming on the cone. 
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polished, a brilliant lustre can be given by rub- 
bing off the oil with a rag Bod some lamp- 
black. Soot makes an excellent substitute for 
the black. In Waxing, great care should be 
taken not to let the wax boil, as it not only 
discolours the wax, but forms innumerable air- 
bubbles, which turn into holes when polishing. 
Red wax requires particular care in this respect. 
—Engraver.’’—K. C. A. J. 
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QUERIES. 
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[50..—KRAKATOA.—Has it ever been stated 
that the Krakatoa eruption of 1883 was of a suff. 
cient force to send out fragments with such 
velocity as never to return again? The fine 
dust reached a height of 80 miles, Would not 
the small stones have a change of being hurled 


beyond the Earth’s gravitation?—Tyke. 


[51.J—CASSEGRAINIAN TELESCOPE.—I; 
this form of construction suitable for a 6-in. 
mirror. If so, can someone kindly give details 
of construction? I believe that a hyperbolic 
convex mirror takes the place of the flat of 
the Newtonian, but have no idea what the focal 
length of this should be, or its size and distance 
from main mirror, nor how deep the hyperbola 
should be. Figuring the small mirror should be 
a pretty problem, and any hints would be wel- 
come. What size should the hole in main mir- 
ror be, and how does one drill it? If the idea 
is practicable, I propose fitting the Cassegran 
to the tube of my 9-in. Newtonian after the 
fashion of a finder, or alternately I am 
desirous of a portable telescope of reasonable 
power and small dimensions.—E. N. Butler. 


[52.)—RARE GASES.—Which up-to-date 
book deals with this subject, and what inert 
gases are used in incandescent electriq lamps in 
place of the vacuum in the original lamps!— 
I. J. } 


[53.]—TOILET SOAP.—What machinery is 
required for same?—W. Harrison, | 


(54. —Deep COLOUR FOR BRAS 
LACQUER.—-I desire to lacquer a brass tube 
to a deeper colour. Can I add anything to the 
ordinary brass lacquer to effect this?—T. H. 


155..—OXIDATION OF METALS.-—Could 
any of your readers teil r.o where I could obtain 
any definite figures relating to the relative rate 
of oxidation of different metals from exposure 
to the weather and the effect of this oxidation 
on their electrical resistance ?—L, Symms. 


[56.]—NEW MOON.—Will somebody kindly 
explain this? On the evening of July 3} I was 
looking at the Moon, then nearing the first 
quarter ; it was some 15 degrees above the hort 
zon, and the Sun had set; a line joining the 
cusps was only a few degrees from the vertical, 
and therefore it appeared as though another 
line bisecting the first and at right es to it 
must clear the horizon; this could not be, «nce 
the Sun had set.—A. B. S. 


(§7.J—LIGHT-RUNNING OVERHEAD 
GEAR FOR ORNAMENTAL WORK ON A 
6-IN. LATHE.—Will anyone suggest a £ 
form of the above? My present arrangement 
is far from satisfactory.—A. F. N. 


[58..—INTERCHANGEABLE MANDRELS. 
—We have had a good deal about the above m 
past issues of “ Ours,” but I am still not clear 
about the following points: (1) A cone fitting to 
act as a guide to the chuck. What is the proper 
angle? (2) A shoulder to prevent the chuck jan 
i (3) A screw, not necessaniy 
good fitting, to hold the chuck to the shoulder. 
My difficulty, which but for my lack of knowledge 
should not be insurmountable, is to get the face 
of the shoulder on the mandrel tube just at T 
proper pari of the cone so that when the oat 
is on (that is, well home) it just touches thè 
shoulder. -Then the screw gives the tightens 
up.—X. Y. Z. 

[59.]--TINNING BRAGS.—I have tried 9 
tin brass articles by boiling them in a solution 
of grain tin and cream of tartar in an 102 
saucepan for about six hours, ‘but can get 0° 
deposit. Where am I wrong and is there 3 
better way ?—Lingo. 


[60.1—SAND. HOLES ON BRASS ROL 
LERS.—<Any hints would oblige how to solder 
up sand holes or any wneven places which show 
up after turning large rollers covered with brass 
sheet for rolling leather?—Rusticua. 


[61.1—CRANK BENDING.—I am in m 
culty about bending crank by block or other 
means. such as are used in looms. They tun 
about 6 in. in crank, and have rounded ge 
and are made from 14 in. round iron. A te i 
hints as_to the construction of the blocks an 
kind of lathe for,turning insides of oranss 
would ‘be! weleomed.—Smith Junior. 
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treadle lathe, 6 in. centres, would 
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(62.1—LATHE MANDRELS.—What are the 
advantages (or drawbacks) in the inverted cones 
found at the backs of some of the lathe man- 
drels, mostly of the peg oe sort? It appears 
to me that two cones on the mandrel itself, the 
back one emaller than the front, and lock-nuts 
to take up wear are much better. Will a 
mandrel of soft steel, unhardened, running in 
phosphor bronze, make a good job? I am 
thinking of having cones tapering from 14 in. to 
l in. in front, and from j in. to § in. in back, 
each cone being 14 in. long, and their bearings 
§ in. apart. How would this work for a strong 
3-in. lathe?—J. Grimes. 


(63.1—-WATER GAS INCANDESCENT 
LIGHT.—I and doubtless many others are 


giving up coai gas, and, failing a little more en- [ 


terprise by electricians, must fal! back on oil 
lamps. But has anything practical ever come 
of water-gas incandescent lighting, which, it 
was stated as long ago as on page 385 of 
“Ours” of July 3, 1885, had then been 
utilised with “ much success ” in Germany and 
in America at 50 cents per c.f., and was said 
to be better in quality and steadiness than 
coal gas?—Old Sub. 


[64..—LUBRICATION.—Is it possible to 
lubricate all the valves and pistons of a com- 
pound tandem engine, from one point on the 
steam pipe, between the throttle valve and 
the high-pressure valye? Will grease saturate 
steam so ag to lubricate properly?—G. King. 


(65..—PUNCHING NAIL-HOLES IN 
HORSES’ SHOES.—What is the best a of 
punching the above? I am a smith, and have 
tried several ways, with not much success. I 
think the difficulty is in regard to the punch, 
which is taper, consequently there is no clear- 
ance at the back of the punch. This causes 
it to jam in the holes, which means hard strain 
on the punch, which, if too hard, breaks, and 
if not, shoves up. The shoes are of steel, 
and the punches work in a machine, and the 
shoes are punched cold. The size of the punch 
is 3-16 in. to § in. at front. tapering up to 
# in.—Scrapper. 


(66..—THE LATHE.—With a screw-outting 
you consider 
34 cuts to the inch and a cross-feed of 1-16th of 
an inch, reducing a bar of 14 in. soft steel to 
1 in., fast enough for a roughing cut, and 
would you advise taking it ofl at one cut, or 
doing it at twice?—J. Dove. 


[67..—LOCO. WHEELS. — What is the 
largest driving-wheel in use in British locomo- 
tives to-day?—Silas Turner. 


[68.]—CEMENT ON BRICKS.—Could any 
of “Ours” kindly tell me of any solution that 
would remove or soften mortar and cement 
from the face of hard glazed grooved floor 
bricks, such as used in stable yards, without 
damage to the bricks?--Sidney Hines. 


[69.1—SEA SICKNESS.—Is there any 
remedy against this malady? Or what precau- 
tions should a bad sailor take?—A. W. D. 


———_—_>>-_ 2 6 0 
ANSWERS TO CORRESPONDENTS. 


— 


The following are the initials, etc.. of letters to 
hand up to 1 p.m. on Tuesday, August 8, and un- 
acknowledged elsewhere :— 

G. H. Lepper—William Godden--Rev. W. F. A. Elli- 
son—Electrignoramus—Arthur Mee. 


BELFORT.—No. 
T. H. Woop.—Thanks, no. 
W. Mattuews.—Yes; if brief. 

H. F.—The most likely papers to elicit replies 
would be the * Guardian” and the “ Building 
News.” . 
TRAVELLER.—The railway gauge in Australia Tanges 

from 3 ft. 6 in. to © ft. 3 in. In New Zealand it is 

3 ft. 6 in., and in Ireland 5 ft. 3 in. 


AMO.—Sir John Lubbock was the third baronet of 
that name, and was horn in 1834, and was raised 
to the peerage as Baron Avebury in 1900. 


UNSATISFIED.—Sorry ; but it is no answer to call upon 
us. ‘incompetent ” as we may be. to propound a 
counter theory of our own. Theories are not 
proved that way. 


UNKID.—A good dubbin for shoes is 1 oz. of beeswax. 
2 023. of boiled linseed ail and 4 oz. of lamphlack. 
Melt the wax in the oil first, and well stir in the 
lampblack while hot till cool. 


Icanos.—Hypochondria comes from the Greek hypo 
chondros, under the cartilage, i.e.. the spaces on 
each side of the epigastric regions supposed to be 
the seat of melancholy as a disease. 


G. Lewis.—One of the most approved materials for 
writing on before the invention of paper was the. 
thin inner bark of certain trees called in Latin 
‘liber.’ The word in time came to signify a 
book: hence the words library and librarian, and 
the French livre, a book. 


N 
; 


T. H. Moss.—We suggest 6 Ib. per ft. lead for flats, 
valleys, and gutters, put on in short lengths, say 
from 8 ft. to 12 ft. long, with “in. drip to gutters, 
or the lead will buckle and crack with the heat 
or cold. Four pound lead for soakers and slip 
flushings, and 5 lb. for bibs and aprons. 


W. T. W.—On the whole, we should advise the 
double engine. There would be more friction, but 
it would work more evenly, and there would be no 
dead centre to cause stoppages. A single engine 
would be cheaper at first. and give a trifle more 
power for the same consumption of power, of 
course 


R. Munro.—Balanoglossus is the general name given 
to the peculiar opaque worm-like animals which 
burrow in the stand from between tide-marks down 
to the lowest regions of the sea. Their name has 
reference to the tongue-shaped muscular proboscis 
by means of which the animal works its way 
thropgh the sand. 


J. Reep.—This is a good and well-tried cement for 
holding the work firmly enough to turn slowly, 
and is easily loosened: Burgundy pitch, 2 lbs.: 
yellow wax, 2 ozs. Melt together in a pipkin 
and stir in 2 lbs. of. Spanish white. When tho- 
roughly mixed, pour it out on a marble-slab and 
Toll it into sticks. 


C. A. T—%et a heap of dried, withered leaves and 
well sprinkle them with stiffish diluted gum or 
glue, and place the heap where the cats jump 
down into your garden. They will not trouble you 
for some time, and ‘you can repeat the experiment 
for the benefit of their successors and the informa- 
tion of their owners. 


A. BaLDWeN.—The average rainfall per annum on 
the east coast of England varies from 23 to 28 ins. 
It is 25 at Newcastle-on-Tyne, 24 in London, and 
as low as 20 in the area of Suffolk and Essex. On 
the west coast it is heavier, and usually between 
40 and 80 ins., while at Seathwaite, in Cumber- 
land, it is about 1% ins. per annum. 


STILL THIRSTy.—We have several times inserted 
similar queries, and the replies elicited. have agreed 
with your own, viz., that no generally liked sub- 
stitute for a good glass of beer exists either as 
regards ‘cost or flavour. The nearest we have 
found is “ Sarsax,’’ made by Potter and Clarke, 
Ltd., the well-known herbalists, of Viaduct House, 
Farringdon Street, E.C., which they retail at 
twopence the half-pint, or tenpence a bottle, 
which. mixed with water, makes six half-pinte. If 
the water—hot or cold—is poured on to the *“ Sar- 
sax’ from tap or jug 8 or 10 ins. distant a brown- 
stout-like froth is produced, which adds to the 
resemblance thereto. It is a clean, satisfying 
drink, and good for the blood. 


a_r O E G 
USEFUL AND SCIENTIFIC NOTES. 


Many-Legged Insects.—At one time all 
animals with jointed bodies were called in- 
sects, and the name is still used indis- 
criminately, by those who are not naturalists, 
for creeping things in general. To-day a 


true insect is a creature with six legs, a 


neck, and a waist—narrow in the elegant 
wasps and ants, broader and inclined to dis- 
appear in the more clumsily built beetles. 
It is not of insects themselves that I wish 
so much to write as of some of their relatives 
more richly endowed with walking limbs 
which may now be found. Among those 
with eight legs, the spiders have a waist 
and no neck, while the mites have neither 
neck nor waist. i 


TERMS OF SUBSCRIPTION. 


PAYABLE IN ADVANCE. 
3s. 10d. for Three Months, 7s. 7d. for Six Months, 


jy and 15s. 2d. for Twelve Months, post free to any 


part of the United Kingdom. For the United 
States, 17s., or $4 lic. goid; to France or Belgium, 
17s., or 28f. 80c.; to India, New Zealand, the Cape, 
the West Indies, Nova Scotia, Natal, or any part 
of the Australian Colonies, 178. Monthly Parts can 
be sent at subscribers’ option. Mr. Edward Pennock, 
3609, Woodland Avenue, Philadelphia, P., U.S.A., 
will receive subscriptions for the United States at 
$4 ldc., payable in advance, for direct transmission 
from thie office. 


The subscription rates to Canada are:—Weekly 
numbers: 12 months, 17s., equal $4 15c.; 6 months, 
8s. 6d., equal $2 7c. Monthly Parts: 12 months, 
14s. 6d., equal $3 53c. Payable in advance. 


A limited number of the following bound volumes 
are still in etock, price 7s., post free 8s. in the 


U.K.. or 8s. 4d abroad:—Vols., LX., LXVI., 
LXXII. LXXIV.. LXXV.. LXXVI., LXXVII, 
LXXVIII., LXXX. - LXXXI., LXXXII., 
LXXXIII., LXXXIV., LXXXV. CII., CVI., 
CVII., CVII., CIX., CX., CXI., CXII., CXIII. 
and CXIV. ; 


All the other bound volumes are out of print. 
Subscribers would do well to order volumes as soon 
as possible after the publication of each half-yearly 
volume in January and July, as only a limited 
number are bound up, and these soon run ‘out of 
print. Most of our issues can be had singly 
through any bookseller or newsagent. or from the 
office, price 8d.. or post free 4d. Cloth cases for 
omo nE Tas ENGLISH MECHANIC, price 83., post free 
23. Od. 


. American,” 2s. 6d.. post free. 


ADVERTISEMENT RATES. 


For Exchange. For Sale. Wanted. 
Addresses. Situations. 


The Charge for Advertisements inserted under any of: 
the above headings is Is. for the first 16 words, and 6d. for 
each succeeding eight words, which must be prepaid. 


_ For Exchange. 


Broadhurst. Clarkson and Co., Manufacturing. 
Opticians, Exchange or Buy Anything Optical.— 
Note address, 63, Farringdon Road, E.C.1. 


Clarkson’s, 338. High Holborn. Second-hand. 


Optical Mart. Make, Buy, Sell, Exchange First-class - 
Optical Instruments. | l 


Witts, Opticians, 3, Buckingham Palace Road, 
§.W.1, Buy, Sell, and Exchange Optical Instru- 
ments. Repairs quickly executed. 


For Sale. 


Reflecting Telescopes, Mirrors, Silvered by new 


method. More light and durapility. 
Manse, Walpole, Halesworth. ty—G. Carver, 


Microscopical Slides.—Entomological, Diatoma- 
ces, and General Interest, 33. 6d. doren, postage 6d. 
—BAEER, 244, High Holborn, London. 


64-page Book About Herbs and how to use- 


them, 2d. Send for one.—TRIMNELL, H 
Richmond Road, Cardiff. The erbalist, . 


Milling Attachments, with Vices for Lathes.— 
Tou WHEELER MANUFACTURING CO., LTD? , 
ing, Welllagton, Salop. ki i 


ie tac ee ee a, mm, £4 4s. Accessories- 
‘ and PAGE, 23, nn, 3 
born Circus, E.C.1. Thavies Inn, Hol 


Home Radio: How to Make and Use it. a 
copies sold. 4s., post free, on apuroval Beloa T 


Books Bought. Best prices given.—FoYLes i 
Booksellers, 121, Charing Cross Road, London. oe 


Blattis is an established scientific remedy, frst 
adopted by E. Howarth, F.Z.S., to clear patie of 
cockroaches from the Sheffield Workhouse at the- 
request of the Government, which it effectually. 


did, and will do so wh : 
a erever used. The Editor 


Tins, 18, 6da,, 2s, 8A., or bs, post free, from. 
Sole Makers, HOWARTHS, 471, roclamoor. Sheffield. 


Ionised Tablets supply the blood with thos 
elements the body needs, increasing vitality, tane. 
tional activity, powers of concentration, mental 
clarity, physical fitness, ahd immunity from disease. 


Adenoids and Polypus cured by natural means; 
operations unnecessary. Tonsils saved intact, thus- 
avoiding a lifelong handicap. 


Ionised Tablets, 8s. 6d., 68. 6d., 12s. 6d. Seng- 
full details of ailment.—THE LABORATORY, 62, Newe 
port Street, Bolton. o 


Yost Typewriter, good make, but wants repair, 
Price £3.—Can be seen at ENGLISH MECHANIC Office, 
Effingham House, Arundel Street, Strand, W.C., 
during office hours. 


Mineral Specimens, British and Foreign, all 


kinds and prices. Send stamp for f — 
Address below j eco ee 


vehi tii aoe sade Rocks and Fossils, all- 
prices.—RIcHARDS’ SHOW Rooms, 48, Sydne 
Fulham Road, London. Beene Snr 


Spare Time Employment 
Machines, 70s.; also Bundlers, 95s. 
utilised.—HILL and HERBERT, Ltd., 
Street, Leicester. 


Roneo Duplicator No. 10, f/cap size, self- 


inking and self-feeding devices’ Good as new. £12, 
or near offer.—Below. 


Remington Typewriter No. 7 (invisible), 
rebuilt, strong, splendid condition, last for years, 
£6 10s., with base board and cover.—Below. 


Smith Premier No. 4 (invisible), two-colour. 
recently overhauled, nice clear type, £5, with cover 
and board.—Below. 


Smith Premier No. 


working condition, 
cover.—Below. 


‘To be Seen at Miss D. Barnes’, 87, Essex St 
Strand, W.C.2. ‘ reet, 


D. J. Smith and Co., Ltd., Compton Works. 
Wickford, Essex, make all kinds of spare parts and 
carry out all classes of motor and engineering work 
repairs. 


with Firelighter 
Waste materials 
Great Central 


4 (invisible), single colour 
£4, complete with board and 


” 


Angler’s Fish-catching Seorets. — Instructions, 
Valuable fishing book. Posted, 2s. 6d.—EXPERT, 59H, 
‘Morecambe Street, London, S.E.1‘. 


Radio Magazines.— All the latest. ‘* Radio. 
World.’ 103d.; “ Popular Radio,” 104d.; “Radio 
Broadcast,” 1s. 6d.; ‘* Radio News,” 1s. 6d.; 


“Science and Invention.” 1s. 9d.; “ Scientific 
» pc Radio Book Cata- 
logue free on application.—INTERNATIONAL NEWS Cu., 


Ltd., 6, Breams~Buildings, London, E.C.4. 
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Pr. 8 x Dollond Prismatio Binoculars, 
eyepiece focussing, bending bar; £4 10s. 


Postoard Mod. II. Folding Klito, double ex- 
tension, rising front, hooded focussing screeu, 
Cooke Luxor f/6.8 anastigmat in Ensign simplex 
three-speeded shutter 1/10th to 1/100th sec. and 
time, 6 slides and leather case, in new condition; 
£8 17s. 6d. a 

43.in. Ensign Anastigmat Lens, //5.5, in En- 
sign section shutter, adjustable specds, 1 sec. 
to 1/100th and time; 638s. 

1-pl. Lancaster’s Instanto Field Camera, 
double extension, rising and falling front, 
swing and reversing back, R.R. lens, f/§ 8 
double slides; 45s.; in good condition. 

Pr. Powerful Field and Marine Glasses, 
hending bar. screw focussing, morocco ‘covered, 
sunshade, complete leather case; 488. 6d.; a 
bargain. 

Cox 8-Draw Pocket Telescope, 
Jė in. o.g.; 31s. 6d. 

5 by 4 No. 4 Cartridge Kodak, body only, 
doukle extension, rising front (no lens or 
shutter); 15s. 

i-pl. Double Extension Field Camera, rack 
focussing, swing and reversing back, leather 
bellows, 3 double book-form slides; 38s. Gd.; in 
good order. 

Vest-pocket Kodak Daylight Developing 
TANK, complete, in good working order, and 
instructions; 14s. 9d. 


Swift Microscope, on tripod foot, inclinable, 
rack coarse and micrometer screw fine focus- 


brass tubes, 


sing, double nosepiece, 2 eyepieces, 2 Zeiss ob- — 


jectives, AJD. substage, Abbe condenser and iris, 
complete in case, £12; in fine order. 

i-pl. Cameo Folding Camera, rack focus- 
sing, Tising, falling and cross frant, direct view- 
finder, Beck Symmetrical lens f{/8, automat 
shutter, adjustable speeds, 1 sec. to 1/100th and 
time, complete, 6 slides; £3. 

No. 1 Cyclist Binocular, 44 x 6 cms. 
- CAMERA, to hold 18 plates; 12s. 6d. 
3-in. Cuthbert Reflecting 
focussing, mounted on brass claw table stand, 

eyepiece, complete; £2,19s. 6d. 


"Phone, 
CITY 6981. 


Telescope, — 


Beginner’s Microscope, on horse-shoe foot, 
‘inclinable, rack and pinion focussing, wheel dia- 
phragms, 3 in. dividing objective into } in. and 
l in., eyepiece, complete in case; 37s. 6d. 

Micro. Sundries.——Hand Microtome, 12s. 6d.; 
Spot Lens, R.M.8. standard, 93. 6d.; Ross’ Sub- 
stage Condenser, with revolving stops, 20s.; 
Dustproof Triple Nosepiece, 22s. 6d.; Amici 
Prism, with fittings, 20s.: Smith and Beck Lever 
Compressor, 12s. 6d.; R.M.S. Substage, Abbe and 
iris, 338. 6d.; Bull's Eye Condenser on Stand, 
1? in. dia.. 15s.; No. 18 Compensating Eyepiece, 
22s. 6d.; R.M.S. Standard Eyepieces, No. 2, 3, 
or 4, $s. Od. each. 


GENUINE BARGAINS 


SECOND-HAND APPARATUS 


STATE YOUR WANTS. 
WE CAN SUPPLY AT THE 


RIGHT PRICE. 


5 by 4 No. 3 Cycle Poco Fold Camera, 
Bausch and Lomb RR. lens, Unicum shutter, 
speeds 1 sec. to 1/100th sec. and time, 3 double 
slides and case; 25s. 6d. 

i-pl. Butcher’s Stand Camera, double ex- 
tension, wide angle movement, rising front, re- 
versing and swing back, achro. lens, adjustable 
speed shutter, and 1 double slide; 35s. 

_ Pr. 12 x Lumex Large Aperture Stereo 
PRISMS BINOCULARS, 44mm. o.g., central screw 
and eyepiece focussing, bending bar, complete 
in solid leather case, a very luminous glass; 
, £10 7s. 6d. 


93-94, FLEET STREET, E.C.4. 


City Sale & Exchange 


No. 2 C. Ensignette de Luxe Roll-film 
CAMERA, latest pattern, Beck Symmetrical lens 
{/8 focussing adjustment, speeded shutter, 
complete set, 3 magnifiers up to 3 ft., and 
leather case, in new condition; £3 3s. 

Micro. : Objective Day Objectives.—1/1%h 
Dallmeyer Collar, 65s.; }-in Collins’ Collar, 
50s.; }-in. Ross Collar, 458.; 3-in. Ross Collar, 
30s.:. 1/20th Beck Collar, £3 15s.; een 
Koristka, £2 19s. 6d.; } Swift, 25s.; l-in. Smith 
and Beck, 22s. 6d.; lj-in. Koristka, 33s. 6d; 


wae 


1; 25-in. Powel! and Leyland Collar, £3 lis, 


3-in. o.g. Astro, Telescope, rack and pinion 
focussing, mounted on claw-table stand, 2 astro. 
and 1 terrestrial eyepieces, complete in travel- 
ling case; £10 17s. 6d. 

i-pl. Folding Klito Pooket Camera, rack 
focussing, rising front, hooded focussing screen, 
Cooke Luxor, //6.8 anastigmat, auto-shutter, 
adjustable speed shutter 1 sec. to 1/100th sc. 
and time, complete, 6 slides; £5 5s. 


j-pl. Ilex, Magazine Camera, R.R. Iler 
shutter, speeded 1 sec. to 1/100th and time, 
magazine changing for 12 plates, in good 
working order, complete waterproof canvas cae; 
16s. 9d. 

No. 1 Ensignette Vest-pocket Daylight 
LOADING ROLL-FILM CAMERA, time and | inst. 
shutter, complete in case; 17s. 6d. 


40x Magnification 4-draw Portable Tele- 
SCOPE, morocco covered body, brass tubes, sun- 
shade, 1i-in. 0o.g., complete, sling, caps, and 
strap, brand-new condition, £3 15s. 6d 

1/l-pl. Lancaster’s Instantograph, double 
extension, rising front, swing and reversing 
back, 2 double book-form slides; 25s. (job) 

Pr. Powerful Field Glasses, 20-mile range 
field glasses, screw focussing, and case; 25s. 

Leitz-Greenough Pattern | Binocular 
Miceoscope, on large base, inclinable, rack and 
pinion focussing, pr. eyepieces, complete in case, 
no objectives; £7 10s. 

1-pl. Thornton-Pickard Imperial Pocket 
CAMERA, rack focussing, rack rising front, hooded 
screen, Aldis 7,7.7 anastigmat, speeded inst. 
shutter and time, complete, 3 slides; £4 lis. 


WIRES: ‘FILMS, 
FLEET, LONDON.” 


. 


The Verette Pocket Microscope is specially de- 
signed for the indoor or outdoor study of minute 
animal and plant life. Fitted with detachable live 
box for reception of live specimens for study of habits 
and structure.’ Achromatic lens with perfectly flat 
field of large dimensions-power 12. Can be used 
separately for dissecting. 

The largo field and depth of focus allows qhbjects 
too large for the compound microscope to be seen 
in their entirety under adequate magnification and 
ideal conditions of illumination, the full natural 
colours being preserved. ; 

The Verette is the best companion on a country 


-tamble. Supersedes all pocket lenses. Price 14s. 9d.. 


post free, or send p.c. for descriptive leaflet B3 to 
FrANcIs) BROWN, 25, Southbrook Road, London, 
8.E.12, 

Watson’s “ Praxis” Petrological Microscope 
1-in. objective, polarising apparatus, complete, £21. 


Laboratory Electric Lamp Stand, heavy 
inet eee and metal hood, complete with switch, 
32s. 6d. 

Rousselet .Live Box, 12s. 6d. 

Watson’s “Simplex” Dissecting Microscope 
Aplanatic magnifier x10, £2 18s. 6d. ` 

Universal Condenser, optical part only, £3 15s. 

Watson's l-in. Para. Objective, £2 10s. 

wW. Watson and Sons, Ltd., 313, High Holborn, 
London, W.C.1. ; 

Wireless at Home.—Send two stamps for lists 
of complete instruments, parts, and sundries. 
Everything in stock.—ELEctRicaL SUPPLY STORES, 6, 
Albert Terrace, King Cross, Halifax. 

Microscope, ‘‘ Swift,” large stand. coarse and 
fine adjustments, mechanical stage, ditto and cen- 


: tring substage, achromatic condenser, iris, polaris- 


ing apparatus. double nosepiece, 2 eyepieces, 1-in., 
4-in., and 1/12-in. O.I. objectives, large mirror, 
mahogany case, £22.—239, London Road, Reading. 


Astronomical Bargains. 9-]6-in. Wray Re- 
fractor, 5 eyepieces, 2 diagonals, stand, etc., £45; 
èin. Cooke, £17; 23-in. Wood, £10 5s.; Solar Dia- 
zonal, 25s.; 24-in. Object Glass, 258.; 4-in., £5; 6-in. 
Equatorial Mounting on irop pyramid stand, with 
clock drive complete, £40. Write or wire now.— 
“MACKET?, Manufacturing Optician, Tunbridge Wells. 


“ Holtzapffel’s Turning,” Vol. 4, clean condi- 


‘tion. publisher's binding, 128. 6d.—Apply, 126, 
‘Church Road, Moseley, Birmingham. 
qrtcroscopical Slides, Accessories, Books. Lists 

Tee. Radium Slide, brilliantly scintillating, 28. 9d. 
“Gray, 40, Grange Road, Lewes. 


Magnificent Alexandre Harmonium, 10 stops, 
pianoforte action, exceptional quality, £12 paid. 
_Whole-plate Camera Outfit, 45s.—Below. 


Edison's £10 Home Phonograph, 72 records, 
in 2 grand mahogany enclosed cases, 2 horns, 2 re- 
producers (make your own records), 70s.—Below. 


Handsome Antique Harmonium, brass harp 
pedals, 2 whole rows reeds, 50s., paid.—Below. 


6 Large. Government Gas Bags, make fine 
divan seats, or fill toy balloons, 30s.—Below. 


Beautiful Ormolu Striking Clock, 3 weeks, 
70s.; worth £10.—BILAKE, 17, James Street, Portsea. 


Newtonian and Refracting Telescopes—Deal 
direct with makers; 25 years’ experience. Monthly 
terms arranged.—IRVING. 


Standard Byepieces, finest make, low power, 
12s. 6d.; high powers, 14s. 6d. We will send any 
eyepiece On approval.—IRVING, 135, High Street, 
Teddington. 


—_— =e 


| 
| 


Your Friend . 
In the Colonies 


would appreciate your 
kindness in sending him 


“ The English Mechanic ” 


every week; or if you 
only send him a specimen, 
he would probably sub- 
scribe, and we should ap- 
vreciate your kindness. 


Leoleo o] 


Col. Gifforda’s Telescopes. All sold. Send your | 
telescope inquiries to BROADHURST, CLARKSON 4ND 
Co., Telescope Hause, 63, Farringdon Road, E.C.. 


A Few Only!!! &x Prismatic Binoculars, com- 
plete in case, 70s. The finest value in London. A 
client writes:—“ I have compared the 8x with 
Mr. Unsworth’s and cannot find any difference. 
They are absolutely the last word in bingculan. 
I have much pleasure in enclosing cheque value 
70s.—J. G. Robinson, Esq., Failsworth, 31/7/22. 


Large Reflecting Mirrors for Sale Cheap!— 
10}-in. With and: 23-in. flat, £6 15s.; 9}-in. Grobb 
with 2-in. flat and main tube, £6 10s. Both bar- 
gains. Send now.—BRrOADHURST, CLARKSON AND C0. 


6}-in. Irving Reflector, complete. Cost £? l0s.; 
£10 10s., as new. 8}-in. Browning Equatorial, a3 
new, a bargain. 10-in. Calver, slow motion, stand, 

£36.—BROADHURST, CLARKSON AND CO. 
Lin, 


Right Angle Prisms.—]?}-in., large face, 2}: 
9s. Gd. each; two for 17s. 6d. Smaller ditto, 1}-m. 
large face 2}-in., 5s. each.--BROADHURST, CLARBSOS 
AND CO., E.C.1. 


Best 3i-in. Object Glass, 50-in. focus, in cell 
and tube, ready to attach to 3-in. telescope. with 
cap ene dewcap, £10 10s.—BroOaDHURST, CLARESOY 
AND CO. 


5-in, Object Glass, in cell, finest quality, £15; 
4-in. ditto. £12 10s. <All guaranteed.—BROADACRS. 
CLARKSON AND CO. 


Planisphere, or Revolving Star Chart, with 
full instructions for use, 3s. 6d., post free.—Bros> 
HURST, CLARKSON AND CoO. 


Watchmaker's Eyeglasses, 1s. 6d.; aluminium 
ditto, 2s. Gd. Magnifiers for all purposes. Pocket 
x Aplana, 15s.; 10x, 173. 6d.—BROADBUR*, 
CLARKSON AND Co. Note address, 63, Farringdon 
Road, London, E.C.1. ; 


To Clear.—Photomicrographs of diatoms, pars 
sites, antenne, eyes, legs of insects, Radule, Fora- 
minifera, scales of butterflies and moths. 1. éd. 
per doz.—THOS. CASTLE, Heckmondwike. 


Monocular Mioroscope, rack focussing, movable 
stage, 2 oculars. triple objective, l-in., 4-in., 12. 
forceps, live box, case, 503. Projection Micros 
for lantern, SOs. Revolving Micro. Table im polish 
walnut, 170s.—Below. 


Beck 3!-in. Refractor Telescope Outfit, qia 
torial head, etc., £30. 4-in. Browning Refractor, 
altazimuth. £30. }-plate Cooke Ser. III. R.R. Lens 
as new, 058.—BROWNING, 37, Southampton Street, 
Strand, W.C.2. 
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- pyramidal like No. 1, or else the. one 
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WORKSHOP WAYS AND MEANS.— 
SOLDERING IRON 
By Cmarce Haw. 

Probably John Bunyan, most famous of 
all tinkers, used a soldering iron very 
little different from a common type in 
use to-day (Fig. 1). It has the demerit of 
needing the elevation of the hand and 


elbow too high to permit of facile work, 

‘and sa many users of soldering irons now 

prefer the type shown in Fig. 2, which is 
: t 


foul the borehole with flux or the tube may 
get soldered up, and need re-drilling. A 
pull-through of twine, which has been 
rolled in French chalk and then shaken, 
will, if drawn through the hole occasion- 
ally, tend to prevent any fouling by the 
solder. | 

Fig. 7 is a type used by electricians, for 
the V-shaped groove on the side is handy 
for the joining up of two wires into one 
length. Many electricians make a very 
slipshod joint, so that when a strain 
comes on the wire it is really only the 


———~ 
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solder that holds ıt, and as this material 
is not intended to stand tensile strains, 
but only to make a good connection, the 
results are often unsatisfactory, and if 
the wire is laid in conduit or casing much 
trouble may be experienced in remedying 
the defect. The workman often errs: be- 
cause of his excellent intentions, for he 
tries to make a good connection in the 
wire itself, instead of aiming at tensile 
strength. Possibly the writer errs in the 
opposite direction, for his joints are very 
short and strong, but a good bridge of 
solder is used to make a first-class con- 
nection. This method may be of sufficient 
interest to the novice in electrical work 
to be worth a trial. Bare a sufficiency of 


generally known as the hatchet bit. 

Fig. 3 shows a novel variant of Fig. 1. 
The iron end is made much heavier, and 
has in it a conical hole something like the 
Morse taper. This iron part is put in 
the fire or other source of heat, and when 
sufficiently hot to glow dully red in the 
dark the copper bit is inserted cold, and 
jammed home by a jar on the work bench. 
Expansion by the heat of the iron then 
holds it securely in place, while the large 
amount of metal in the iron end acts as 
a reservoir of heat for the copper bit. 

Fig. 4 is a variant of Fig. 2 based also 
on this principle, and, if preferred, the 
hatchet type can be used. 
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Cross Section 
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metal, say, for example, 2 in., on the 
two wires, and bend each end to a right 


FT TIE In section. 

Fig. 5 shows some curved bits for 
special jobs; they are inserted in the 
holder as required. They come in handy 
for awkward places where access cannot 
be readily obtained with the standard bits. 

A drilled soldering iron is shown in 
Fig 6. These are used for small work 
where it is essential that the solder should 
be applied exactly where wanted. Bores 
as fine as a thirty-second of an inch can 
be used, but the top arm of the bend is 
always countersunk for the insertion of 
the solder. Care must be taken not to 


the corners behind each other, and fold 
the outstanding end of each wire on to the 
remaining half-inch of the other one, keep- 
ing as nearly as possible the loose ends 
in the right-angled plane. The result is. a 
joint only an inch long, which will lie 
comfortably in the V groove of the iron 
and be completely covered in solder at one 
go. The joint is then taped to prevent 
earthing, and can afterwards be cased, in. 


angle at 14 in. from the extremity. Place 


Another electrican’s soldering bit is 


shown in Fig. 8. One of the sides con- 
tains a solder pit, in which the twisted 
ends of a number of wires are. inserted 
after being fluxed. The diagram shows it 
in section. 


Workmen who prefer ta use a solder- 


ing paste of their own make, may care to 
try this American recipe :—Over a safe gas 
ring melt together 5.0 parts olive oil and 
4.0 parts tallow, then stir in slowly 2.5 
parts powdered resin, and'‘let it boil up 
once. Allow it to cool, and add 1.25 parts 
of saturated solution of sal-ammoniac 
stirring all the while. 
preparation will be ready for use. 


When cold the 
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SPIDER STOWAWAYS. 


Another interesting alien which 
travelled to this country by way of the 
banana bunch and the fruit steamer 
found its way to the Zoological Park, 
Edinburgh, last week. It is a spider of 
the family Mygalide, which includes a 
number of tropical species that grow to a 
size that makes the spiders we are familiar 
with in this country seem very tiny and 
inconsiderable. Some of the largest of 
them would cover a space of six to eight 
inches with the spread of their legs in an 
ordinary walking position; they are often 
called ‘‘bird-eating’’ spiders, and they 
are certainly large and strong enough to 
Overpower any small bird which might 
become entangled in their webs. The 
spider under notice, which was found in 


‘an Edinburgh fruit warehouse, and was 


presented to the Park by Mr. Andrew 
Reid, represents a species common in the 
West Indies and Central America, of 
somewhat moderate, but still very respect- 
able, dimensions.: The body is about an 
inch and a half in length, and the legs 
cover a space of about four inches in ordi- 
nary walking attitude. The body and 
legs are covered with coarse hair of a rich 
brown colour, and the creature is not un- 


beautiful for a spider. 


This spider is one of the most frequent 
banana “stowaways,” and the writer a 
good many years ago obtained several from 
this source; they were easy to keep in 
captivity, and one at least of them lived 
for a period of three or four years. They 
feed apparently on insects only, which 


must, of course, be living; such things as 


earthworms or newly-born mice or rats 
were ignored, but cockroaches were 
pounced on at once. During all the time 
these specimens were under observation 
they made no attempt to make a web, and 
they caught their cockroach either (and 
more usually) by waiting for it, with up- 
raised palps, to come within reach, or by 
stalking it, and seizing it with a short 
leap. When the prey has been seized, the 
spider usually gathers its legs inwards to 
enclose it, and nothing more is seen of it 
till the spider has sucked out all it can, 
and very little beyond the hard outer 
covering is left. 

The ‘‘ bite ” of these spiders is doubtless 


‘poisonous, but the writer handled his fre- 
quently, and never found them show any 


tendency to use such powers as they pos- 
sess against him. Possibly the venom is 
only used for what is undoubtedly its 
primary purpose, the overpowering or 
prey, and the spider has not yet discovered 
that it may be a means of defence against 
enemies. The sloughing of these spiders 
is an interesting and rather surprising 
process. When the writer looked one day 
at the first specimen he had he was very 
much puzzled to find, instead of one 
spider, that there were apparently two, 
they seemed identical in appearance, and 
it was,-only by touching them that one 
could ‘telly by \its modvement, which was 
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the living spider. The other was the cast 
“slough °’ complete in every external 
detail. This process recurred at intervals 
of six to eight months or more, and the 
spider ceased to feed and seemed dull and 
out of sorts for some ‘time before he 
changed his coat, and was very lively after 
it.—T. H. G., in the “ Scotsman.” 


m D O OMe 
INFLAMM ABILITY OF COAL DUST 


Within the last few decades miners and 
chemists have become more and more con- 
vinced that the factor which makes some 
mine explosions so terrific is not so much 
the methane gas as the fine coal dust 
stirred up by an originally minor explo- 
_ sion of methane. l 

Modern intense coal-getting methods 
have increased the production of fine coal 
dust and have thus counteracted the 
better provisions for safety secured by the 
insistance on the exclusive use of safety 
lamps in mines and, by the better ventila- 
tion of the latter. A hundred years and 
more ago, when mining operations were 
carried on more leisurely, coal mine ex- 
plosions were sufficiently frequent to make 
Humphrey Davy take up the problem of 
the safety lamp; yet they were compara- 
tively less disastrous. The workings were 
less extensive, there were fewer men, and 
less fine dust was produced. Such dust 
now enables the explosive wave to travel 
o:: in the spacious straight galleries, and 
to gain in speed; the mechanical destruc- 
tion is thus increased, more carbon monox- 
ide is produced by the incomplete com- 
bustion of the dust, and the spreading of 
this gas kills the men whom the explo- 
sior left alive. 

The probable guilt of the coal dust, 

‘which miners have learnt to render harm- 
less by wetting it, or, better still, - by 
spreading incombustible and non-gritty 
stcne dust (slate) on it, seems ta be ob- 
vious. Everybody knows that any combus- 
tible substance, even iron, will flash up 
when finely powdered and ignited, The 
first disastrous factory explosions were 
indeed observed in flour and sugar mills, 
and of late explosions of aluminium and 
zinc dust have become sadly frequent. 
Although powdered aluminium certainly 
does not give off appreciable volumes of 
gases, and flour is hardly likely to do so, 


some chemists and mining men have sug- 


gested that the coal-dust particles need 
not directly unite with the oxygen of the 
air, but might be sufficiently heated by a 
spark or flame or by contact with hot 
bodies to set up an instantaneous distilla- 
tion of gas, which would envelop each dust 
particle and propagate the flame from one 
particle to another. That view received 
support by the discordant results of vari- 
ous experiments, in some of which sparks 
and hot bodies failed to ignite coal dust. 
Although the inflammability of gases and 
vapours displayed similar peculiarities to 
an extent that renders the definition of 
their “ignition points’’ meaningless ex- 
cept when referred ta particular local con- 
ditions, the question of the more or less 
ready liberation of gases from coal dust 
is certainly of interest. That anthracite 
dust will not propagate an explosion 
under conditions when dust of lignite or 
bituminous coal will, does not prove that 
coal dust is, as such, in the absence of 
gases, incombustible. Most people now 
consider that coal dust is itself explosive; 
tiie small quantity of gas evolved from a 
very small portion of the dust during a 
small fraction of a second, sav 0.01 
second, can at any rate not play an im- 
portant part. But that portion of gas 
may be additional to other gas which had 
beer slowly accumulating on the coal par- 
-| ticles.—‘‘ Engineering.” 
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EMPIRE PATENTS. 


The British Empire Patent Conference, 
held in London in.June, agreed that a 
British Empire Patent, or, in other words, 
a patent which would be - operative 
throughout the Empire, would be desir- 
able, provided it in no way affected the 
autonomy of the self-governing Dominions 
and India or the rights and facilities 
which an inventor at present enjoyed in 
those territories of obtaining a patent 
prima facie locally valid and locally oper- 
ative. The report of the Conference has 
just been issued as a White Paper (H.M. 
Stationery Office, 1s.). 

Various schemes were ‘considered, it 
being decided that the main essentials of 
any successful scheme must comprise 
simplification of procedure and reduction 
of expense. The preferred scheme which 
was drawn up provided that the existing 
rights of the United Kingdom and the 
various parts of the Empire to grant 
patents should be maintained in full. 
This preferred scheme also contemplated : 
' (1) The establishment of a Central 
Patent Office for the reception and exami- 
nation of applications for, and the grant 
of, patents which should extend to the 
United Kingdom, or to any of the self- 
governing Dominions, or to India, upon 
registration in the particular territory in 
which protection is desired. The applica- 
tion for registration to be open to opposi- 
tion before registration was actually 
effected. 

(2) The Central Patent Office, in ex- 
amining applications submitted to it, to 
make a search co-extensive with the field 
at present covered by the searches now 
made in the United Kingdom, the self- 
governing Dominions and India collec- 
tively. ss 

(3) The fees for registration to be of 
such amount as would result in a con- 
siderable reduction in the total cost of 
obtaining patents throughout the Empire 
at the present time. | 


A PROVISIONAL SCHEME. 


‘While the Conference accepted this 
scheme as the scheme which would have 
the greatest chance of success and accept- 
ance throughout the Empire, the dele- 
gates felt that, in view of the difficulty of 
equipping a Central Office with all the 
necessary material for the extended 
examination and of the time and expense 
which would necessarily be involved, it 
would ‘be desirable to consider the possi- 
bility of some provisional scheme which 
might. be put into force until such time 
as the ‘‘ preferred °’ scheme became cap- 
able of realisation, 

A provisional scheme was drafted and 
accepted, providing that: 

(a) Existing rights of the United King- 
dom, self-governing Dominions and India, 
to grant patents in accordance with their 
laws and within their own ‘territory be 
maintained in full 

(b) The patent obtained by examina- 
tion and grant in the United Kingdom 
Patent Office extend to any of the self- 
governing Dominions or to India upon 
registration in the particular territory in 
which protection is desired; the applica- 
tion for registration to be open to oppo- 
sition, and to any lawful objection which 
the head of the Patent Office where regis- 
tration is applied for may think fit to 
raise, before registration is actually 
effected. 

(c) The scheme he applicable to any of 
the Colonies and Protectorates, with 
such modifications as mav be suitable to 
local requirements and administrative 
machinery. i 


‘the old war horse that ‘ snuffs the battle 


‘tion with the mainland. 


Aue. 18, 1922. 


The Conference held the opinion that it. 
was of the highest importance that both 
the procedure and practice in respect of 
the grant of patents should be uniform. 
throughout the British Empire. 
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SCIENCE AND THE MARINER 
STEALING A MARCH oN THE STORMS. 

It is appropriate that in the July issue 
of “Life,” in which unusual prominence- 
is given to the subject of wireless, atten- 
tion should be drawn to a successful pro- 
ject just cafried out under the personal 
supervision of Captain John King Davis, 
Federal Director of Navigation, This is 
the establishment on Willis Island—a 
tiny coral islet off the north-east coast of 
Queensland—of a wireless station for 
meteorological observations that has been 
wel! described as an outpost of the storm 
country. . 

Captain Davis recently returned .to Mel- 
bourne after being away for some months 
o1 the mission, and is preparing a report 
fur the Minister on the subject. Mean- 
time, we quote part of an admirable little 


bit of description from the Brisbane 
“ Telegraph.” 

‘Willis Island is situated about 250 
miles north-east of Cairns, and in com- 
pany with two other atolls—Mid Island 
and North Cay—stands sentinel-like be- 
tween the Queensland coast and the 
‘boiling pot’ in which originate many of 
the cyclones which at times find their way 
over the Great Barrier reef and- wreak 
such havoc on our northern coast. Like 


from afar,’ this meteorological outpost 
will scent the approaching menace and 
pass on timely word to anxious naviga- 
tors threading these reef-studded waters, 
and also to land dwellers in the cyclone- 
subject latitudes. 

‘ It is only natural, therefore, that 
Captain J. K. Davis should feel a natural 
pride in the consummation of so impor- 
tant a project. But behind the whole 
scheme was the quiet and consistent advo- 
cacy of Mr. G. G. Bond (Commonwealth 
meteorological officer for Queensland), 
who for years has advocated the carrying 
out of such a scheme. It is gratifying to 
know that data sent from Willis Island 
already has ‘proved the value of the sta- 
tion. What previously was a huge blank 
in the storm chart now has been ade- 
quately equipped with forecasting and 
transmitting agencies. It is as if a vast 
arez of dark and dangerous waters sud- 
denly -had been lighted with a powerful 
electrical apparatus. 

‘‘One great advantage wireless stations 
possess is their closeness of touch with 
the great world around them, not only by 
means of land stations, but also by way of 
passing ships, so that the handful of dwel- 
lers on Willis Island will not feel that 
they are entirely cut off from civilisation. 
There is a great abundance of bird life 
there, but no vegetation beyond flowering 
shrubs. However, cocoanut trees already 
have been planted, which not only wil 
add picturesqueness to the island, but 
which also will provide food in case of a 
temporary failure of steamer communica- 
Captain Davis 
has brought back specimens of the flora 
and fauna of the island. Looking brown 
and fit after his experiences, he declares 
that, apart from the initial discomfort of 
the blazing sun when there was no shade 
on the island, the time of his stay was 
fillel with pleasant and interesting, if 
hard work.” 

We shath lonkforward with interest to 
the publication of the official: report. 


Auc. 18, 1922. 
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. THE “BLUS AND GREEN” PEOPLE 
OF ANCIENT BRITAIN. 

At the time of the Roman invasion of 

t Great Britain, writes Mr. David Mac- 
Ritchie in the ‘‘ Scotsman,’’ there were 
certain native tribes whom the invaders 

? spoke of as “ Caerulei’’ and ‘‘ Virides ” 

—that is, Blue or Green People. 


; ‘s caeruleus”? indifferently denotes blue 
and green, and it is of little moment 


which of these two English words best 


expresses the exact shade of colour in 
! question. Many of the natives of the in- 
| land parts of what is now England were 
i  .“Caerulei’’ in the days of Julius Cesar. 
But Skene points out that when, about 
the year 68 or 69 a.n., the Romans fought 
their way further north into Caledonia, 
they learned that the Hebridean islanders 
; were also “ Caerulei,”” or Blue Folk. Three 
. centuries later, according to the Roman 
“poet Claudian, a people of like char- 
-. acteristics, spoken of as ‘‘ Saxons,” had 
l their chief abode in the Orkney Islands. 
It is reasonable to assume that these 
Orkney Saxons of the fourth century were 
akin to those seen at Bordeaux in the 


following century by Sidonius Apollinaris, f 


Bishop of Clermont, who employs the ad- 
jective “ caeruleus” in his references to 
them. In his ‘Origins of English His- 
tory,” Charles Elton states that the 
letters of Sidonius ‘‘ contain bright des- 
criptions of the Saxons, with their faces 


pushed back to the crown to make the 
forehead seem larger.” It would appear, 
therefore, that Blue or Green Folk were 
to be found in various parts of Great 


Britain and its satellite islands during’ 


the early centuries of the Christian era. 
That they suddenly ceased to exist in the 
‘sixth century, or abandoned at that date 
the practice which had given them the 
nickname, is an untenable proposition. 
Most probably they continued for a long 
time to carry on their tribal life, with 
all its customs, in spite of the increase 
around them of people of another race 
and other manners. 

The influence of the ‘‘ Virides ” may be 
traced in “a nursery story told to John 
Dewar by a servant maid about 1812,”’ 
cited by John F. Campbell of Ilay, in 
his “West Highland Talets’’ (IV., 
292-6) :—“ The king of the Atlp quar- 
relled with the druids [magic-workers], 
and was killed, leaving a single daughter 
and a son. She was educated by the 
druids till she was able to do many of 
their tricks, but they coloured her skin 
as green as grass.’’ The narrative subse- 
quently speaks of her as ‘‘the green 
woman,” ‘“‘ the green girl,” and ‘‘ the green 
sister.” Later on, in the same story, two 
wicked sistens “concoct a scheme with a 
druid to become queens instead of the 
brother and sister; and the first step 
is to get hold of their sister’s child and 
give it to the druids. They carry her 
off, and when the child was born ‘there 
came a green hand in at a window, and 
it took away the child.’’’ While not 
forgetting to differentiate between 
Dichtung and Wahrheit, one can realise 
that such tales may originate during a 
commingling of races, of whom one sec- 
tion tattooed or painted and the other 
did not. The many stories of ‘green 
ladies ” may reasonably be included in 
the same category as that of this girl 
whose skin was coloured ‘‘as green as 
grass,” although in modern times the 


D 


These 
: names were given, of course, because such 
> people were distinguished by the custom 
t of painting or tattooing the skin with the 

' dye obtained from woad. The adjective 


daubed with blue paint, and their hair 


s 1 
i 
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colour has been transferred to their 
apparel, Similarly, the term ‘‘ green 
man,’’. once a synonym for ‘‘ savage,” 1S 
now interpreted as denoting a man dressed 
in green. | 

InELAND’S TRADITIONS. 


Ireland has also its traditions of Blue 
Men. Not much attention need be given 
to the theory of an Irish annalist of about 
the year 1418, who derives the Cruithné 
or Picts of Ireland from the blue-painted 
Agathyrsi of Thrace, who are described 
in 375 a.p. by their contemporary, Am- 
micanus Marcellinus, a Greek Antioch. 
Another record is more worthy of note. 
In an old and much-worn.vellum manu- 


‘script, copied by Dudley MacFirbis in 


1643, at which time it was in the posses- 
gion of Nehemias MacEgan, of Ormond, 
chief professor of the old Irish or Brehon 
Laws, there was preserved an account of 
a raid made by the Norsemen in the year 
869 a.D. upon the country of Morocco. 
It is related that the victorious Norsemen, 
or Lochlanners, ‘‘ plundered and burned 
the whole country ; and they carried off a 
great host of them [the natives] as cap- 
tives to Erin, and these are the blue men 
[na fir gorma]. Long, indeed, were these 
blue men in Erin.” 
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SCIENTIFIC SOCIETIES. 


THE MANCHESTER ASTRO- 
NOMICAL SOCIETY. 


The ‘‘ Journal’? of the Manchester. 
Astronomical Society of the sessions 1920- 
22, edited by Mr. Welham Porthouse, 
F.R.I.A., and published at 36, George 
Street, Manchester, is, as always, an ex- 
cellent record of good work. The frontis- 
piece ïs a full-page photograph of a 25-in. 
Newtonian reflecting telescope by Mr. 
John H. Hindle, with a brief description. 
Reports of all papers are given from Octo- 
ber 6, 1920, to May 3, 1922. 

Several interesting papers are contri- 
buted by members: On ‘‘ Time and the 
Calendar,” by Mr. William Smalley, 
F.R.A.S.; “The Work of a Magnetic 
Observatory ’’ and “ Measuring the Stars,” 
by the Rev. A. L. Cortie; ‘‘ The Quantum 
Theory,” by Prof. W. L. Bragg, M.A., 
F.R.S.; and the ‘‘ Great Nebula in 
Orion,” by Mr. A. A. Buss, F.R.A.S. 

By kind permission of the Principal of 
the College of Technology (Prof. B. Mouat 
Jones), members of the Society are allowed 
access to the Godlee Observatory and tele- 
scopes each Wednesday night throughout 
the year (excluding the month of August) 
from 7 to 10 p.m. (except on the nights of 
the ordinary monthly meetings). Special 
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arrangements will also be made for occa-. 


sional visits to the Observatory on Satur- 
day afternoons during the summer for 
solar observations. 


It is hoped that members will take ad- 


‘vantage of the undoubted privileges which 


the Council have obtained. 

_ The Council have appointed Mr. W. E. 
Chew, A.M.I.E., to the post of Observa- 
tory Warden. 
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A Road-making Era.—When the history 
of these post-war years comes to ke written, 
perhaps a place will be reserved for our 
road-making efforts. Not since the Romans 
invaded England has there been such an 
organised’ building of new arterial roads—all 
urgently needed to carry the increasing 
volume of fast and heavy motor traffic. 
Nearly all of them are about 100 ft. wide, 
with a building line 20 ft. to 25 ft. back on 
either side, thus giving a total width of 140° 
ft. to 150 ft. across. 
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SCIENTIFIC NEWS. 
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A telegram received by :the Harvard 
College Observatory from the Lowell Ob- 
servatory, Flagstatf, Arizona, announces 
that a great white area, brilliant and con- 
spicuous, appeared on Mars on the night 
of July 9 over the region of Margaritifer 
Sinus, covering three hundred thousand 
square miles of surface in longitude 20°, 
latitude 20° South. 


The astronomers who are visiting Aus- 
tralia for the eclipse were given a civic 
welcome on the 8th instant by the Lord 
Mayor, and afterwards entertained at 
luncheon by the Federal Ministers at the 
Federal Parliament. The Prime Minister 
expressed the willingness of the Govern- 
ment to afford the utmost facilities to 
ensure the success of the expedition to 
Wallal (Western Australia). Dr. Camp- 
bell, of the Lick Observatory, replying, 
said that Australia had shown greater in- 
terest and rendered more assistance than 
the Government of any other country had 
done for previous expeditions with which 
he had been associated. 


The reflecting telescope lens made in 
Greenville; Pennsylvania, more than 
twenty years ago by the Rev. John Peate, a 
retired Methodist minister, is to be put to 
a practical: use in an attempt to take 
motion pictures of the planet Mars. The 
lens is sixty-two inches in diameter, and is 
a perfect reflector. Taking moving pic- 
tures of Mars will be the first attempt of 
its kind in the history of astronomical 
research, and will be attempted by Dr. 
David Todd, Emeritus Professor of 
Astronomy and Navigation, of Amherst 
College, at Fort Charlotte, Nassau, this 
summer. A special camera has been con- 
structed which will take pictures from an 
image thrown on a mirror at the base of 
the telescope. Work on thè reflecting 
lens was begun by Dr. Peate in his seven- 
tieth year, says the ‘‘New York 
Tribune.” It was made in a specially con- 
structed building, and was presented to 
the American University at Washington, 
D.C., but never was mounted. 


The Meteorological Office is supplying 
agriculturists who wish with two classes 
of weather forecasts, which are expected 
to be of special value at harvest time. 
First, there are the ‘‘ Regular Forecasts.”’ 
These are for the farmer who wants to 
keep an eye on the weather more or less 
every day. He can get them telegraphed 
in the early morning, in the middle of 
the day, or about tea-time. They cover 
the next twenty-four hours. Next, there 
are ‘‘Spells of Settled Weather.” When- 
ever a few days’ settled weather is seen 
approaching, a message is sent out giving 
notice of it. 


Mr. Milton Blake Sleeper, the New 
York radio expert, who has been inspect- 
ing English wireless methods, sailed in the 
White Star liner ‘‘ Celtic °’ from Liverpool 
on Saturday afternoon. He said the 
United States Government found it im- 
possible to impose licensing fees on wire- 
less receiving sets, and he thinks the 
British Government are making a great 
mistake in imposing the present fee of 10s. 


Many more people would buy wireless sets — 


but for the necessity of taking out licences. 
The British Government are not suffi- 
ciently self-reliant regarding radio deve- 
lopment. They ask too much for advice 
from radio companies. An apparatus 
made here is very fine and superior to an 
American apparatts. When the rush 
comes here. however, he thinks the 
English method of manufacture will have 
to beraltered, and he advocates more co- 
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operation between English and American 
experts. ` 


The sending of wireless messages by 
spelling them out on a typewriter key- 
board has been made possible by the in- 
vention of the ‘‘ teletype,’’ according to an 
announcement made by the Navy Depart- 
ment, which has perfected an apparatus 
for use by airmen for communicating with 
the ground. Signals corresponding to the 
letters struck on the keyboard are auto- 
matically sent out by an ordinary wireless 
set and are received on a similar instru- 
ment which reproduces themi on a sheet of 
paper. 

An All-British Wireless Exhibition and 
Convention is to be held at the Horticul- 
tural Hall, Westminster, from September 
30 to October 7. Only British wireless 
firms have been invited to participate. 
The exhibition will afford a practical in- 


sight into the possibilities of wireless tele- 


phony as a means of instruction and 
recreation, and there will be demonstra- 
tions of ‘‘listening-in ’’ at home to broad- 
cast news and entertainments. Special 
accommodation is being provided by the 


organisers, Bertram Day and Co., 
Limited, for public demonstration and 
lectures. 


M. Lecarm, chief of the experimental 
section of the Arts and Orafts, has been 
charged by the French Bureau des Inven- 
tions with a mission to Mont Blanc, in 
order to measure the mass of the ‘earth 
and verify the Einstein theory. 


A seismograph at Jena Observatory last 
Saturday morning, at 9 h. 24 m. 8 s., 
registered a violent earthquake at a dis- 
tance of 1,300 miles. 


In the course of road-making opera- 
tions a seam of coal has been discovered 
on the Darnley Estate, at Cobham (Kent), 
off the road from Singlewell to Strood. 
The beginning of the seam lies about 
30 ft. down. 


_ The race for the Schneider Cup for fly- 
ing boats has been won by the British 
machine entered by the Supermarine Avia- 
tion Company, of Southampton, and 
piloted by Captain Baird. The winner’s 
time was 1 h. 34 min. 51 3-5 sec. Passa- 
leva came in second, its time 1 h. 36 min. 
54 sec., and third and fourth respectively 
were Zanetti and Gorgnolino. For the 
last two years the race has gone to Italy, 
and a win for the Italians this year would 
have meant that they won the cup out- 
right. Mr. Baird’s flying boat is a tiny 
machine of only 28 ft. from wing-tip to 
wing-tip. In consequence of Mr. Baird’s 
victory, the Schneider Cup Race will be 
flown in Britain next year, probably at 
Eastbourne. 

Amongst the new arrivals at the Zoo the 
most interesting is a species of snake 
which has never before been exhibited in 
the Gardens. It came from East Africa, 
and is related to the cobras and other well- 
known venomous but harmless-looking 
snakes, and its bite is as deadly as that 
of any of its kindred. The bone of the 
upper jaw, which carries the great fangs, 
is peculiarly modified, and in that respect 
as well as in having a pair of large fangs 
in the lower jaw, which add to the tenacity 
of its grip, it differs from all its allies. It 
is an expert climber, and from its habit of 
living to a great extent in trees, is some- 
times called the tree-cobra; but in Cape 
Colony these snakes are better known as 
mambas. 


There can be little doubt, according to a 
correspondent of the “ Times,” that Ave- 


bury, with its circles, fosse, and vallum, |. 


1s referable to the late Neolithic period. 
This belief has been sustained by the evi- 


dence covered by five seasons of excavation, 
from the year 1908. There was a long 
cessation of activities at Avebury, caused 
by the war, but the excavations, con- 
ducted under the general-direction of the 
Stone Circles (Committee of the British 
Association, were continued and completed 
last April. 


Professor E. T. Whittaker, F.R.S., of 
the Chair of Mathematics in Edinburgh 
University, has been elected one of the 
honorary foreign members of Accademia 
dei Lincei. The Accademia dei Lincei is 
the Royal Academy of Italy, founded in 


1603. This honour was conferred on Lord 


Kelvin and on Professor Flint in the last 
generation; there has not been a foreign 
member of the Lincei resident in Scot- 
land of recent years. | 


The R. M. Groves Aeronautical Re- 
search Prize for the year 1921 has been 
awarded to Squadron Leader R. M. 
Hill, Officer-in-Charge of the Experi- 
mental Flying Department of the Royal 
Aircraft Establishment. This prize is 
awarded annually to the officer, non- 
commissioned officer, or man who, in the 
opinion of the Air Council, has done most 

tiring the preceding year to advance aero- 
nautical science on the technical and 
research side. 


Lecturing for the Mirren Lecture 


Society at Miurren‘last week, Mr. Leslie. 


J. Walker, of Campion Hall, Oxford, 
said groups no less than the individual 
displayed pathological symptoms, and of 
all the complexes the Nation complex 
was probably the most dangerous. The 
desire for safety, the demand for expan- 
sion, and the yearning for union with 
others were the primitive instincts domi- 
nating societies. The first accounted for 
the present attitude of France, the second 
for the late conduct of Germany, the third 
alike for the battle cry of the French 
Revolution and for the development of 
international organisations. The repres- 
sion of any one of these had led, and 
would lead, to conduct no less abnormal 
and violent in the group than it did in 
the individual. Only if they could be re- 
conciled would peace be secure, and since 
each was both natural and fundamental 
oe reconciliation should not be impos- 
sible. 


Sir Joshua Fitch,. for many years in- 
spector of training colleges, would have 
sympathised with the outcry against the 
papers set for ex-soldiers. One candidate, 
according to Sir Joshua, when asked, 
‘How far is it from the earth to the 
sun?” replied, “I cannot say the exact 
distance of the sun from the earth, but it 
is not sufficiently near to interfere with 
my properly discharging the duties of my 
office.” 


The Stepney coroner last week, at an in- 
quest on John Hall, of Bostock Street, 
Wapping, who committed suicide by coal- 
gas poisoning, asked the medical witness 
if there was more carbon monoxide in gas 
than formerly. The doctor replied that 
there was. It used to be from 8 to 9 per 
cent., but the proportion at the present 
time was between 11 and 12 per cent. He 
added that the almost immediate effect of 
inhaling it was complete loss of power, 
and death usually occurred in verv few 
minutes.. The coroner, recording a ver- 
dict of ‘‘ suicide while of unsound mind,” 
said that suicide by coal-gas used to be 
very rare, but he was inclined to think 
that at the present time there were more 
cases of suicide by this means than by 
any other method. 


Dr. Gisbert Kapp, a prominent figure in 
the world of electrical engineering and a 
former Professor in that subject at- Bir- 


‘eminently desirable. 


mingham University, died at Birmingham. 
on the 10th instant on the eve of the 
seventieth anniversary of his birth. Edu- 
cated at Zurich Polytechnic School, Dr. 
Kapp was for a time consulting engineer 
at Westminster, and afterwards became 
secretary to the German Association of 
Electrical Engineers and Lecturer on elec- 
trical engineering at Charlottenburg. Re- 
turning to England, he was appointed on 
the staff of Birmingham University in 


| 1905, but retired during the Great War. 


‘* Filtration,” by T. Roland Wollaston. 
(Sir Isaac Pitman and Sons, Limited, 
2s. 6d.), is an elementary treatise on the 
methods and equipment for the filtration of 
liquids and gases for all concerned with. 
water supply, ventilation, etc. 
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LETTERS TO THE EDITOR 
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THE MANCHESTER ASTRONOMICAL. 
SOCIETY—NEW MOON AND DIREC. 
TION OF CUSPS—THE MOON AND 
ITS ATMOSPHHRE—DISCOVERY OF 
A NOVA—COMET SKJELLERUP. 
[33.]—The ‘Manchester Astronomical 

Society.—By ithe favour of its editor, Mr. 

William Porthouse, I have received a copy 

of the Journal of this Society for the two. 

sessions 1920-1922, which gives seriatim the 

Proceedings at each of the meetings during 

the ® period named. Meetings are -had 

monthly from October to May. It woad 
be wearisome to recapitulate here the de- 
tails of all of these, but hoping that selec- 
tion will not appear invidious, the Society 
may be congratulated on the meeting of 

1921 November, when Professor W. L. Bragg 

gave an address on the “Quantum Theory,” 

the abstract of’ which, printed in the volume, 
is very helpful. The November meeting is 
the annual general, when the business of the 

Society is dealt with, and the President, as 

in other societies, delivers an address, but on 

this occasion the address was postponed 
until the next meeting, when Father Cortie, 
the President, gave a very complete account 
of “The Interferometer Method of Ascer- 
taining the Diameters: of Stars,” which is 
printed in extenso in the volume, and with 
abstracts of other presidential addresses on 

“New Stars”? and “The Work of a Mag- 

netic Observatory’’ makes its sion. 

The first-mentioned. 

address combines an excellent explanation 

and the history up to the date of the 

Interferometer experiments. Mention must 

be made of the frontispiece, which is a pic- 

ture of a 25-in. Newtonian reflecting tele 
scope, being a mirror of that diameter of 

15 ft. focal length in an open steel framework 

on an altazimuth mounting, made by Mr. 

J. H. Hindle, of Haslingden, who, like many 

other engineers have done, has used his pro- 

fessional skill for purposes of astronomy. 

When to this it is added that Mr. 

Buss, Mr. Butterworth, and Mr. Port 

hose, who are members, all contributed 

items to the proceedings, and that at 
the meeting last May Mr. Harold Thom- 
son exhibited the Lowell photographs of 
planets, it will be dealised that this local 

Society is a specially vigorous one. The price 

of ‘this Journal, which is No. 6 of this series, 

is three shillings, being a specially good one. 

The earlier numbers are two shillmgs. The 

address of the Society is 36, George Street, 

Manchester. 

New Moon and Direction of Cusps (56, 
p. 42).—The following passages, taken from 
a small book, ‘‘ A Few Chapters in Astro- 
nomy,’’ where the subject is rather thoroughly 
dealt with, may help to explain the illusion 
described in this query, which is not by any 
means a new one, but has been frequently 
discussed in this journal, dating back at least 
from the time of Mr. Proctor, whose views 
were not unlike‘ those embodied in what fob- 
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lows :—‘‘ Every great-circle of the sphere of X 


vision is to the eye viewing it, simply and 
unconnectedly, a right line, because the eye 
is:in its plane. The horizon is such a great- 
circle; and not only is to the eye a right 
line, but presents itself to the mind as every- 
where a right line, because in looking round, 
the observer turns his head, or his whole 
body, on a vertical axis, so that every point 


_ of the horizon has the same directional rela- 


tion to his outlook. But if we could: draw 
any other great circle on the sphere of 
vision, though it also would be to the eye 
viewing it unconnectedly perfectly straight 


in every part, it would intersect the horizon. 


in two opposite points, while having some 
elevation above the horizon at its middle part. 
Therefore, to the mind of the beholder accus- 
tomed to dealing with lines drawn on plane- 


surfaces, and knowing that. two straight lines | | 
as existing on such surfaces cannot meet ih 


two points that line would present itself as 
an arch.” These sentences, though not the 
complete argument, may serve to explain the 
illusion. The great circle through the centre 
of the Moon, at-right angles to the line of 


` cusps, must be pictured mentally as curved 


oL the background of the sky considered as 
a plane. Actually, if it were possible to 
incline the body so that it would be at right 
angles to the plane of this great circle and 
then the eye or the head were rotated about 
an axis in the direction the body then had, 
the great circle would appear as a straight 
line, Just as does.the horizon. But in drawing 
the line at right angles to the line of cusps, 
and producing it back to the Sun mentally, 
the querist evidently did not allow for the 
apparent curvature, which, though not real, 


- should be taken into account when estimating 


direction with respect'to the horizon. 
The Moon and its Atmospnere (letter 24, 


_p. 40).—In the course of this correspondence, 
- Mr. Sargent makes reference to’ inequalities 


in the Moon’s limb and the effect that these 
It may, there- 
fore, be of some interest to recall papers. by 
Mr. Walter Heath of some years ago in the 
“ Astronomische Nachrichten,” No. 4, 
(1907, Oot. 16), and in the Monthly Notices 
‘R.AJS., 1908 June. in which he gives the 
radius of the Moon for libration — 4°.5 at 
different position angles. These papers are 
the results of observations of occultations 


made during the lunar eclipses of 1884 and | 


1888, supplemented by other series, and the 


first is a summary of results at the East 


Limb. The mean radius from position angle 
67° to 95° appears to ibe 15’ 33.37”, and from 


position angle 105° to 116°, 15’ 30.50”. In the | 


paper in the Monthly Notices, the similar 
results for the West Limb are given, which 
show that at position angle 270° the radius 
is nearly 2” smaller than the mean, 15’ 32.65” 
that Struve deduced from the observations 


of occultations observed during the lunar | 


eclipses of 1884 and 1888. It is also shown 
that these results from occultations 


Measures made ‘by Dr. Hayn. This is not in- 
tended to prove anything with respect ‘to 
the lunar atmosphere, ‘but the facts may be 
useful in showing the range of: the observa- 
tions which give the mean result. l 

Discovery of a Nova.—Recent news from 
America through the Bureau of Astronomical 
Telegrams at Uccle is that during July Miss 
Cannon discovered a Nova of 10th magnitude 
at R.A. 17 h. 41 m. 40 s., dec. 36° 35' 45” S. ; 
but whether the star brightened to 10th 
magnitude in July or whether she discovered 
it on plates taken some time ago íis not 
stated, but probably the latter is, the case. 

Comet Skjellerup (1922 b).—The ephemeris 
of this comet for the remainder of this month, 
computed by Dr. Crommelin, is :— | 

For Greenwich, Midnight. 


R.A. Dec. 
hb. m. s. PTE 
Aug.17 .. 18 417 ^. 1226N. 
Aug. 21 .. 181128 .. 1050, 
Aug. 25 `.. 18 1827 .. 921, 
Aug. 29 .. 182516 .. 758, 


It is said that observations will be diffi- 


cult to obtain, but that they would be useful 


for determining the period, which is now 
believed to be about 5.1 years. 
H. P. Hollis. 


-authority is my own. 


4,206: 


agree | 
with considerable precision with micrometer. 


TERRESTRIAL TELESCOPES. 


[54.}—Regarding letter 16 (page 28), I am 
able to answer Mr. Ellison’s question. The 
Years ago I went 
through Mr. Ellison’s low-ratio stage, such 
as the 15 per inch which he recommends, not 


only so, but exceeded it, for I once had] 


a triple with one-third of that ratio. And 
when the ratio was altered to six per inch 
gulls were seen 114 miles off; not a bad per- 
formance, but this test is one of the eye and 
not of the telescope. The idea underlying 
these low ratios was to get a telescope to 
show objects in twilight; theoretically, this 
is correct, as the Ramsden discs are large. 
But telescopes of the same aperture and of 
higher powers did better, so that was one 
of my first failures; others followed,. and. the 
low-ratio scheme had to be given up. 

I may have been ‘unlucky, but the tele- 
scopes by Tulley I have seen have been very 
poor. Undoubtedly Tulley’s work in quality 
fell short of that of Dollond. Further, the 
old four-lens eyepiece is quite antiquated, and 
the Kitchener pancratic is an abomination. 
Now a four-lens eyepiece is really a non- 
achromatic microscope, which can only be at 


its best at one tube length ; alteration of tube |, 
length to obtain more power means worse ad- | 


justment. | Colonel Gifford has improved: 
matters by achromatising the erector, and 
Steinheil makes two four-lens erecting eye- 
pieces, with each lens a doublet—the foci are 
14 and 7 mm. Another plan is erection by 
prism reflection. When either of these last 


-methods is used the value of the 30 per inch 


ratio will be apparent. It is needless to say 
that the object-glass must be good. The chief 
objection to a high ratio is that the imper- 
fections of a bad object-glass are made too 
manifest; manufacturing opticians do not 
like that, so they tell the optical vendors to 
stuff up their ignorant clients with this high 
illumination nonsense. 5 

The following table explains itself : Tele- 
scope aperture 1. inch. Angular subtense 


of lines separated with various ratios of aper- 


i ower Seen. Glimpsed. ` 
per inch j ji ° 

44 ose. 282 Jii 2.73 

3B ues 3.10 .... 2.96 
28 aes 3.10 

20 «.... 8.88 .-- Difficult - 
14.5. .... 4.51 

10.2 .... 5.52 


The proof of the pudding is the eating. 
Can Mr. Ellison separate lines under an 
angular subtens3 of 1”.22 with a 4-in. and 
power 80, or with a subtense of 1”.63 with 
a 3-in. and power ‘60. No glimpses allowed. 

Edward M. Nelson. 


` EQUATORIAL MOUNTING. 


[35.]—I have recently remounted my 6}-in. 
Irving reflector as a fixed equatorial, and in 


.the hope that they may be of some service to f- 


others who may wish to substitute an equa- 
torial for an altazimuth mounting at a 
moderate cost, I send the two photographs 
enclosed and a few descriptive notes. 

The pedestal consists of an old broken 
piece of 3-in. cast-iron pipe such as may be 
readily procured when gas or water mains are 
being relaid. It ‘is sunk about 2 ft., and 
surrounded with concrete made of small 
clinker. The pipe is also filled with concrete, 
and is perfectly rigid. A jin. bolt is sunk 
about 9 in. into the concrete filling at the 
top. To centre this and get it as nearly up- 
right as possible, a disc of hard wood 1 in. 
thick, with a hole to take the bolt in the 
middle, was turned to the diameter of the bell 
mouth of the pipe and sunk flush with the 
top of the bell mouth. A thin cast-iron disc 
with central hole rests on the pedestal. 


‘motion in R.A. 


The head itself, which was made ‘by Mr. H. 
N. Irving, of Teddington, working to my 
general design, consists of a block of hard 
wood 5$ in. insdiameter and. 144 in.. at its 
greatest length. This is cut across at an 
angle equal to the altitude of the pole, and. 
is covered with sheet zinc. Through the 
centre there is a l-in. hole to take the bolt 
previously mentioned, and give sufficient 
play for adjustment. An iron collar sur- 


rounds the lower end of the wooden block, 
and carries three stout levelling screws. 

The bearings of the polar axis are bolted to 
iron plates secured to the wood block. The 


upper bearing carries'a clamp of set screw 


type. The polar axis is of mild steel rod 
1 in. in diameter. The driving disc wheel is 
8 in. in diameter, with a lug oarrying two 
set screws for clamping when using the slow 
The driving wheel and 
worth, actuated by slow motion handle, are 


permanently in gear, the driving wheel turn- 


ing freely on the polar axis except when 
clamped to it. . 

The declination axis is of 14-in. mild steel. 
The bar carrying the telescope is § in. thick 
and 2 in. wide, its length being 2 ft. 3 in. 
The telescope is secured with two heavy 
clamping rings. Slow motion in declination 
is provided by a driving wheel permanently 
in gear with a worm spindle. The latter is 
carried by two.bearing arms mounted on the 
union knob through which the declination 
axis passes. The telescope is clamped in 
declination, when using the slow motion, by 
means’ of a capstan headed screw sing 
through má. bar attached to the telescope 


50 


carrying bar. ‘This screw engages in a series 
of shal.ow holes drilled at short interva!s 
around the driving disc. The declination 
axis can also be clamped by means of a set 
screw, with turning bar, fitted on the union 
knob at the junction of the two axes. 

The telescope has a rotating eye-end with 
aluminium rings. To balance it a counter- 
poise weighing 56 lb. was required, and as 
this is fitted close up to the polar axis the 
head is very compact and steady. It drives 
smoothly when the correct adjustment of the 
driving disc and worm and the right pressure 
of the polar axis bearings hie been 
determined. 

The head is secured to the pedesta] by a 
nut and washer at. the top of the bolt, these 
occupying a recess immediate.y below the 
polar axis. They are left rather loose until 
the azimuth adjustment is obtained, and 
tightening is then done by means of the three 
levelling screws, which force the head up- 
wards until the nut and washer press tightly 
‘against it. 

hope eventually to fit circles and a driving 
clock. The latter could be readily connected 
to the R.A. worm spindle by means of bevel 
wheels or a chain and sprocket arrangement. 

Harrow, Aug. 4 G. H. Lepper. 


, TELESCOPE TUBE. 

[36.}—Mr. E. W. Collett’s letter in reply 
to Query 395 raises some points which it may 
be of interest to reply to. The tube of the 
18-in. reflector here is arranged to rotate 
bodily in its bearings, the power being applied 
by means of an endless screw working in a 
circle of teeth bolted to the tube. Consider- 
able force is always necessary to, work this 
arrangement, and it will not work at all 
unless kept well oiled. If the endless screw 
is turned once or twice in one direction and 
the telescope pointed to a star, and then the. 
screw reversed a portion of a turn, the image 

- of the star shifts in the field of view quite 
ten minutes of arc. A similar shift takes 
place on bringing the telescope from the W 
to the E side of the polar axis, or vice versi. 
The mirror, as I remarked before, is smaller 
than its cell by quite § in., and has to be 
packed with pieces of thick pasteboard. 
Naturally it is useless to try to keep circles 
in nice adjustment. I am not at all sure 
that in such a large size the arrangement to 
make the head alone of the tube rotate would 
work any better, and it might make it diffi- 
cult to preserve the relative adjustments of 
the mirror and flat, which would be worse 
again. The Browning flat suspension is all 
that can be desired in the matter of rigidity. 
Mr. Collett does not seem to be conversant 
with large reflectors, as he talks of tubes 
15 ft. to 20 ft. long. No modern 18-in. mirror 
has anything like that focal length. Ours is 
only 10 ft. 3 in., and many are even shorter. 
In the interests of performance, it would be 
an advantage that the ratio of the mirror 
should not he less than f/8, but it woyld 
treble or quadruple the expense of mounting 
and housing. 

Did Mr. Collett ever try y, Andromede 
with a mirror of 8-in. aperture or upwards? 
I have seen it well with 8{-in, and 105-in. 
The 18-in. in steady moments shows it 
beautifully, with a clear space between the 
discs about equalling the diameter of the 
smaller one. 

The maker of the 18-in. evidently recog- 
nised the diffculty of keeping it in align- 
ment with the circles, for he provided a fitting 
on the other end of the Decl. axis to take 
a õ-in. refractor. I have altered this for a 
Jarger tube, and have a 5}-in. o.g. 75-in. 
focus mounted there, and rigidly adjusted 
to the circles. This is excellent, and finding 
with it is a treat. Setting the circles will, 
however, always get an object somewhere 
in the field of view of the big mirror with 
x140, which is the most often used eyepiece. 

Mr. Collett is quite right that there are a 
lot of poor mirrors about. 

Wm. F. A. Ellison, 

Armagh Observatory. 
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IS ANYTHING NEW’?—WHAT PROFIT 
THE PROPHETS?—JULY, 1922— 
THE PROGRESS OF THE YEAR. 
{37.+—Some of the dogmatic utterances to 
which we have been treated this summer, 


combined with a remark with which you 
head “ Answers to Correspondents’’ in last 
issue, and the information conveyed in par. 4, 
page 27, ‘‘ Scientific News,” remind me of a 
quotation to which I, as a conceited young- 
ster, was sometimes treated by a very matter- 
of-fact father. 
offence was, or is, intended :— i 
‘ Young people think old folk are fools; 


The sense is, of course, as lacking the train- 
ing of experience. 
asked to belieye that the existence of 
Imaginary 
phenomena is a recent discovery. And as to 
remarks about the Moon, “ Billy ’’ Haines 
would demand : 
something fresh? ” 
fall of that giant meteor may or may not 
have done, it has knocked the value of a 
generation out of my life; carried me back 
to letter 28533, page 79, Vol. XLVII, of the 
ENGLISH MECHANIC. 
brought forward certain matters for thought 
in connection with the reported fall of a huge 
meteorite. 
not been knocked off after all this while, so 
that I am by this time all but fully per- 
suaded the large hailstones, reported on from 
time to time do not originate in our atmo- 
‘sphere at all; they reach the Earth as other 
meteoric compounds do, from inter-plane- 
tary or inter-stellar space. 


to get the best music out of it, even if his 
neighbours do not like the melody. Messrs. 
Horner and Robertson may sagely refer to 
this and to that, to here and to there, ás 
evidence that their weather forecasts have 
been borne out by subsequent meteorological 
happenings, but I fear people generally are 
too limited 
should not recognise the July 
passed through by their precious portrait of 
it. 
ments of the very juvenile (in information) 
newspaper scribes seem very apposite. 
might be allowed to say it is astronomically 
possible for me to get 434 hours of sunshine 


e 
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It is terribly blunt; but no 


But old people know young folk are fools.” 
We have recently been 


“cycles”? jin meteorological 


“ Why don’t you tell us 
And, whatever else the 


There and then I 


The points then presented have 


A man who blows his own trumpet ought 


in perspective. Anyway, I 


I have . just 
Neither did the contemporaneous com- 


One 


in July, and reasonable to expect half this 
amount. I noted 147 hours. But in July, 
1879—about which time I first met the 
“ E.M.” —I find entered 99 hours only. There 
was no sunless day here last month. The 
brightest were days 19 and 20, each with 
eleven hours of sun. The first seven months 
of the year could in theory give me 3,180 
hours of sun, and might reasonably supply 
1,590 hours. I have registered 982.5: but 
for the corresponding time in 1879 I find only 
646 hours. The highest: temperature last 
month, 75°, was registered on day 21; the 
lowest, 45.5, on the 15th. Days 21 and 29 
were equally warm—mean temperature 66° as 
maximum. The coolest day was the 15th, 
with mean temperature 54°. The lowest 
radiation reading, 42°, marked the morning 
of day 16. The temperature of the garden 
soil rose from 56° to 58.1° during the month. 
Divided into four portions, three of eight, 
one of seven days’ value, the mean tempera- 
ture of the atmosphere advanced : 57°, 57,5°, 
59.8°, 61.3°-—making that of the completed 
month 58.9°, or some four degrees below the 
average. But the mean temperature of the 
first seven months of the year is thus brought 
up to 49.3, to set against an average of 
49.6°. Rain fell on twenty-two days. The 
greatest fall in twenty-four hours, 0.75 in., 
occurred on the 5th, and the total for the 
month amounts to 2.76 in., to meet an 
average of 2.59 in. So that, for the fraction 
of the vear lapsed, I have got 13.88 inches 
to set alongside an average of 14.34 in. So 
far. then, in spite of the newspapers, the year 
1922 is behaving pretty well. Depend upon 
it. we shall get some tolerably hot weather 
before the autumnal equinox. 
William Godden. 
Richmond Avenue, Willesden, N.W.19, 
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EINSTEIN AND NEWTON. 


[38.;—I think Mr. Mee can take it for 
granted that if light is bent it is retarded. 
I do not think that any scientists of note 
will denv that; but the question that arises 
is to what extent it affects the Newtonian 


physics ; 
Cavendish computation of the bending of 


Ave. 18, 1922. 


distance for the Sun. In connection with this 
point Mr. Hollis alludes to Einstein’s assump- 
tion of the variability of the length of the 
standard yard rod; but what is the idea of 
such variability worth in connection with any 
comparison of Einstein’s theory with New- 
ton’s? 
and Lorentz in Holland originated the idea 
that matter is contracted in the direction of 
its motion, and that they would hardly have 
adopted such a view-point but for the fact 
that recent investigations into the nature of 
matter gave basis for such belief. 
question arose as to whether there is any 
means of noticing the contraction, for, if the 
standard yard rod be applied, it has been 
shortened in common with all other matter, 
and if we use our sight, the retinas of our 
eyes: have also been contracted. These condi- 
tions led Lorentz, whose conviction of the 
existence of an ether in space remained un- 
shaken, to the conclusion that Nature pro- 
vides no means of identifying the velocities of 
bodies relative to the ether. 
professes to ignore the ether altogether, and 
yet his theory incorporates the suggestion 
that bodies are contracted in the direction 
of their motion—a circumstance that can only 
arise with pressure of something like frontal 
fluidic resistance to the motion of bodies, or 
fluidic propelling force driving them in their 
rear. So it seems that although Einstein has 
tried to ignore the ether altogether he has 
really 
existence, if we accept the contraction idea in 
explanation of our inability to detect the 
velocity of the earth relative to the ether. But 


It is said that Larmor in England 


But the 


But Einstein 


strengthened the argument of its 


what is the idea worth if we cannot detect it? 


It seems to me that the only reason for Ein- 
stein incorporating the contraction idea in 
his theory is to enable him to connect a 


negligible retardation of light and a 
negligible reduction of the Sun’s distance 
with his computation of the bending of 
light. But such an effort is hardly justifi- 


able, because Newtonian Sun-distance belongs 


to Newtonian dynamics, not Einsteinian meta- 
and we must first connect the 


light with Newton’s Sun-distance. In doing 
so we introduce the idea of retardation of the 
velocity of light with Newton’s distance 
across the Earth’s orbit, whether we accept 
the idea of the contraction of bodies in the 
direction of their motion or not, for if such 
acceptance can only indicate a reduction of 
distance half that assumed by Einstein, o 
1/15,000, it is not worth while to sacrifice 
simplicity of statement for it; for, as Mr. 
Marshall says of the 1/7,500 Einsteinian re- 
duction, it is below the limits of observational 
error, and, therefore, negligible. Now, it 
seems to me that the point to note in this 
matter between Newtonian and Einsteinian 
bending of light is that when we have once 
determined a given bending with a given 
distance in one theory, the bending computed 
in any other theory is relative to it, and we 
are logically bound to apply the physical fact 
that bending of light is an index of retarda- 
tion, so that if Einsteinian bending is double 
that computed and attached as an addendum 
to Newton’s theory by Cavendish, the velocity 
of light connected with Einstein’s bending can 
only be half Newtonian. The Lorentz con- 
traction idea is not applicable in any compari- 
son of light bending computed in different 
theories, whatever scientific value it may have 
in giving a reason for our inability to detect 
the motion of the ether relative to the 
motion of the Earth. i 


Let. me draw attention to another point in 
Einstein’s theory. Einstein assumes a. vari- 
able velocity of light by variable resistance. 
Resistance being greater as distance from the 
Sun is less, the velocity of light must be 
greater with increase of distance from the 


Sun. I believe this is true, in spite of the 


fact that it upsets all computations of the 
periods of light coming to us from all sources 
outside the Earth’s orbit. With regard to Ein- 
stein himself. I have no prejůdice against 
him, for I consider him to be a verv great 
mathematician who has merely appliel kis 
great abilitv to a reverse physical basis, and 
by such means worked out a true quantitalie 
result in the bending of light. Einstein is 
not wholly \to) blame for his physical inver- 


Cd 
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sions, for Cavendish, before him, evidently 


implied outward bending of light with gravi- 
tational resistance, just as Larmor and 
Lorentz supplied him with the contraction 
idea. T. Warburton. 
72, Westgate, Dewsbury. 


POLLENS. | 

[39.]}—Yes, Mr. Nelson, I admire you very 
much indeed, but when you ask me (in your 
note 21 on page 29 to ‘‘describe the 
mechanism which causes only the right kind 
of pollen to fertilise the stigma of its own par- 
ticular species,” you make me feel that I 
won't love vou any more, because you cause 
me to display my ignorance, for, candidly, I 
cannot answer your question, and I doubt if 
anyone can, unless it be some botanical angel 
that I have never heard of. I believe that 
those who have all the wisdom explain the 
matter by saying that it is due to chemotaxis, 
a word that is very convenient to use when 
one does not know anything about the real 
mo A curious fact is that a plant may 

e perfectly sterile if its own pollen is applied 


to its own stigmas, yet its pollen will freely 


fertilise the flowers of another plant of the 
same species, so that the pollen is quite 
capable of producing fertilisation. And if 
pollen from another plant is applied to the 


stigmas of the plant that is infertile to its’ 


‘own pollen, then fertility results. 

All separate beings, whether animals or 
plants, have an individuality, and it would 
seem in some cases that two portions of the 
same individuality, such as pollen and stigma 
-of the same individual plant, will not blend so 
as to produce fertilitv, whilst’ those of dif- 
ferent individualities will blend and result’ in 
fertility. But why this is so, I believe, is 
quite unknown. 

Neither can the cause be explained by the 
supposition that the pollen must be of the 
right size, for in some genera different species, 
having different-sized pollen, freely hybridise. 

Some plants are notorious for being sterile 
to their own pollen. For example, the Com- 
posite are well known to be so. This is an 
‘enormous order, containing many thousands 
of species, which, in their geographical dis- 
tribution, offer a pretty tough problem, for a 
vast. number of species are quite limited in 
their range, being confined to comparatively 
smali areas. Yet if there is one order of 
plants that have seeds better adapted for dis- 
persal than those of other plants, it is the 
‘Composite, for the pappus with which the 
seed (really fruit) is crowned, like that of the 
‘dandelion, groundsel, aster, etc., enable it 
to be carried by the wind for long distances. 
Yet a large number of species (even some of 
our British species) are local or of restricted 
distribution, and, considering the ease with 
which the seeds are distributed, this seems 
somewhat surprising. It is well known that 
only a very small percentage of seeds ever 
develop into established plants, but after 
eliminating this fact and the factors of suita- 
bility of soil, situation, and climate, it appears 
to me that the restricted range of so many of 
the species of Composiiæ is probably due to 
the fact that thev are sterile to their own 
pollen. So that if a seed of a given species 
is carried by the wind to a considerable dis- 
‘tance outside the present range of that 
species and develops into a plant, it would 
not reproduce there its own kind, because of 
its infertility to its own pollen. But many 
of the species wili hybridise, and so, if it 
happens that the plant is fertilised with the 
pollen of another species, plants of hybrid 
origin might be developed at that place, 
which, although infertile to their own, pollen, 
would be fertile to the pollen of a fellow 
seedling. And if the new form of hybrid 
origin increased instead of dying out, we 
should then have a new species, having more 
or less of the characteristics of its two parents, 
established in that locality in place of a 
widened distribution of the original settler. 
After having spent many years in the ex- 
amination of many large genera of plants, I 
have had it forced upou me that hybridisa- 
tion has been the most áctive factor in the 
production of the present flora of the world. 
Self-sterility is, therefore, a very potent 
factor in the production of new forms. 

With regard to hooks upon pollen, that 
entitled ‘‘ Pollen,” by M. P. Edgeworth, 


Ed. 2, 1879, published by Hardwick, illus- 
trates several hundreds of kinds, belonging to 
a large number of orders. In this book will 
be found references to several other books 
upon the subject, among which that by 
Fritzsche, on ‘‘ Pollen,” gives splendid figures 
of many forms. ‘There is also the paper by 
Lubbock, mentioned on page 29. 

Many kinds of pollen form charming ob- 
jects for the microscope. Among them I 
would specially recommend to those who wish 
to take up this subject the pollen of the fol- 
lowing genera :—Passiflora, Opuntia, Vege- 
table Marrow, Tragopogon (Goats-beard), 
Cobea, Mirabilis, Salpiglossis, and Morina. 
Some of these are really beautiful. The order 
Acanthacee (such as the genera Justicia, 
Beloperone, Sanchesia, Ruellia, .Thunbergia, 
Eranthemum, Strobilanthes, etc., which are 
not uncommon hothouse plants) furnishes 
many interesting forms. Also Armeria 
(Thrift), Phlox, Amaranthus caudatus (Love 
Lies Bleeding), Pulmonaria (Lung-wort), 
Symphytum (Comfrey), Borage, Polemonium, 
Erica, Rhododendron, Polygonum, Valeriana, 
Costus, Daphne, and Dipsacus. 7 

Pollen should be examined dry and well 
illuminated, preferably by dark-ground illu- 


mination, at a magnification of 400-600 dia-: 


meters. 

Many kinds, if placed in water, swell up, 
more or less change their form, and sometimes 
exhibit characters scarcely noticed on the dry 
grains. i 

Many flowers grown in gardens are of 
hybrid origin, and some of them have.a large 
number of barren pollen-grains mixed with 
those that are fertile, which a novice might 
perhaps mistake for two kinds of pollen on 
the same plant. ; 

The size of the pollen-grain seems to have 
no relation to the length of the style or 
stigmas, for plants in which the style or 
stigma is 3-6 in. long have no larger pollen- 
grains than others with very short styles. The 
pollen-tube as it lengthens and passes down 
the style or stigma obtains its nourishment 
from that organ. ; 

With reference to Mr. Royal Dawson’s 
suggestion that natural orders might be re- 
cognised by the character of their pollen, this 
is by no means the case. For example, in 
Ericacee, which he mentions, the pollen is 
formed of tetrads-—i.e., four grains united into 
one mass—but this type also occurs in 
Vacciniacere, Empetracer, and Droseracer, 
and, if my memory is correct, the pollen of 
Listera ovata, one of our British orchids, is 
also in tetrads, but in this I may be mis- 
taken. The triangular pollen so character- 
istic of Onagrariacee (evening primrose and 
willow herbs) is not confined to that order, 
but also occurs in Proteaceæ, and some others, 
I believe. N. E. Brown. 


THE SUN IN JULY. 


[40.}—In reply to Mr. Arthur Mee, letter 
31, I observed the Sun on July 18 at 7h. 15m. 
G.M.T. with a 2-in. refractor, and noted a 
small double spot surrounded by facule near 
the eastern limb in southern latitude. 
Observing at the same time on Julv 19, I 
found it had developed into a fairly large 
group, having two leaders and two larger 
followers with a disturbed area in between. 
Mr. Mee does not state the time of his obser- 
vation on the 18th, but possibly it was earlier 
in the day and the spots developed in the 
interval between his observation and mine. 

E. Denton Sherlock. 


EXPLOSION THEORY OF PLANETOIDS 
—INFLUENCE OF JUPITER. 


[41.J—Mr. D. .W. Horner, being an 
F.R.A.S., ought to know better Ithan his 
remarks on the above subjects in letter 18. 
Earthquakes and volcanic eruptions are quite 
superficial phenomena, as regards the Earth 
as a whole, and cannot. be regarded as in 
any way likely to imperil the stability of the 
planet. A very moderate number of miles 
below the surface, say 30 to 50, would be the 
maximum depth to which their energies .can 
extend. And water could not pentrate to a 
greater depth than this, for more than one 


4reeson. ‘In the first place it would become 


vapour long before getting down so far, and 


further; and in the next, even if the rocks 
were cvol right to the centre, the enormous 
pressure at great depths would seal all 
‘fissures and cavities, or even. porosities, and 
su prevent its further descent. There cannot 
be an explosion without something to explode, 
and the inside of planets do not contain 
dynamite. Then about the influence of 
Jupiter. This is not a guess. The influence 
of a planet on anything passing near it, 
comet, planetoid, or metedrite, can be calcu- 
lated to a minute degree of accuracy, so that 
we know exactly how much such a body will 
be accelerated or retarded by passing within 
a given distance of Jupiter. Moreover, it 
is well known rhat Jupiter keeps lanes 
swept clear of planetoids at all distances, 
ee a to sub-multiples of his own 
od. 

Saturn’s nearer satellites do the same for’ 
the material composing his rings. The 
Cassini division is at the place corresponding 
to one-third the pemod of Mimas’ Encke’s 
division to half, and other fainter divisions to 
other aliquot parts of the same. Here at 
any rate we are on a solid ground of mathe- 
matics, and know what we are talking about. 
Ctherwise Neptune could never have been 
discovered as he wee on paper. 


pe 
7m. F. A. Ellison. 


WEATHER FORECASTS. 

[42.}—In the “E.M.” of Julv 14. p. 301, 
Mr. Alfred Holloway, Astro-Meteorologist,. 
wrote as follows :— 

“ From my astronomical calculations I find 
another instalment cf the real summer will 
set in about the 17th inst., but the greatest 
heat will set in a week later, and. if I am not 
very much mistaken in mv investigations of 
over half a century, such heat as has rarely, 
if ever, been exceeded. Verv remarkable 
heat. will be experienced on the Bank Holiday 
in August.” | 

I wonder what. Mr. Holloway thinks of his 
half a century of investigations now. Some- 
thing must have gone wrong with the works, 
for remarkable. cold, instead of remarkable 
heat, prevailed in the concluding weeks of 
July, while as for August Bank Holiday, it 
was the wettest day England has experienced 
for many years. Wm. F. A. Ellison. 


COLONEL GIFFORD’S ARMY TELE- 
SCOPES AND THE NAVY. 


{43.}—Mr. Eliot-Merlin asks (letter 17) 
why such beautiful telescopes as the above 
are thrown away, for a song, while the Army 
and Navy still require good telescopes. I 
wonder, too; but I have an idea that really 
fine telescopes are thrown away on the Navy. 
At least, I have had a good deal of experi- 
ence of the way sailors treat ‘‘ spy-glasses.”’ 


| Why do seamen always turn the object-glass 


of a telescope . wrong side out? I have 
handled dozens of ship’s and coastguard’s 
glasses, and I never saw one yet which had 
the o.g. the right way out. I have in mind 
one large English coast town, with a large 
shipbuilding and seafaring population and 
boasting a very well-equipped lifeboat station. 
I am very familiar with the place, and fre- 
quently visit it, and the local secretary of 
the R.N, Lifeboat Institution is an old friend 
of mine. So I often pay a visit to the life- 
boat station, and always take the opportunity 
to have a look over their telescopes. One of 
these is a remarkably fine instrument, with a 
24-in. apochromatic o.g. It was presented 
to the station by a noble and very wealthy 
patron, and naturally was the finest thing 
of its kind that money could buy. Well, 
every time I see that telescope its o.g. is 
wrong side out. Each time I reverse it, and 
when I see it again it is always wrong side 
out again. Now I need not tell readers of 
the “ E.M.” that the best o.g. in the world, 
if wrong side out, will be no better than the 
cheapest dud lens ever produced by an in- 
competent blundering pretender to the name 
of optician. It is for this reason that T am 
impelled to ask, ** Are really fine telescopes 


999 
thrown away on the Navy? 


Wm. F. A. Ellison. 


FRAME AERIALS. 


[44]>=With reference to Mr. Wallace’s 


would then tend to rise, instead of sinking bletter published Gn ‘Ours ” of July 28, 1922: 
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The aerial described is strictly not a “ frame 
aerial,” as it requires an “ earth *” connec- 
tion. Essentially, the arrangement is that of 
a ‘fan ” aerial, and, moreover, one in which 
the “fan ’’ portion is equal in length to the 
‘lead in.” It would appear, therefore, 
assuming an attic 9 ft. high and 12 ft. square, 
that the aerial length would work out at 
rather less than 22 ft., or, roughly, about 
100 metres natural wave-length. 

Again, an earth lead being attached to a 
Water-pipe where this latter enters the 
ground will entail an earth lead very nearly 
the same length as that of the aerial. 

This is contrary to accepted practice, in 
which the earth lead is always kept as short 
as possible. 

I agree with Mr. Wallace in his strictures 
on the crystal apparatus at present being 
‘sold. A considerable proportion of it can only 
be termed ‘‘ catchpenny rubbish.” 

H. A. Parsons. 


PRICE AND QUALITY OF GAS. 


{45.]—I have’ just returned from various 
European countries, and see from the Press 
that the public have at last discovered that 
they are being heavily overcharged for gas, 
and, what seems worse, for gas of an unsuit- 
able quality. : 

The trouble is not with the therm itself, 
but there are two troubles in close relation 
to the system. One is the doubt as to 
whether the thermal value is actually that 
‘stated ’’ by the gas company, and the other 
is that frequently the quality of the gas is 
unsuitable for the stove or apparatus. That 
the gas companies have not been studying the 
consumer is clearly proved by the fact that 
they could have supplied a lower quality 
gas (which would naturally have been 
cheaper) by suitably adjusting the stove, etc., 
to suit, but they failed to do so, presumably 
because of the expense. 

On the Continent in many parts electricity 
is replacing gas for heating and cooking, and 
this would seem the simplest solution for 
many gas consumers here, as a decided move 
towards electrical heating by a good number 
of consumers will do far mor? than Govern- 
ment inquiries. Lighting has very largely 
passed over to electricity, so that with prac- 
tically only heating and cooking left the gas 
. companies will either go out of business or 
supply a good article at a reasonable price to 
their clients. A Dutchman. 

London, August 9. 


LUNAR RAINBOW. 

[46.]—On the night of August 8 a very 
sharp shower occurred at 9.10 G.M.T. 
There was a break in the clouds, however, 
and the full Moon shone clearly in the sky. 
On the opposite horizon a splendid rainbow 
was visible, obviously cast by moonlight. It 
was a complete semi-circle, and the spectrum 
colours were clearly visible. Many passers-by 
stood in wonder at the curious appearance. 
‘On the North were thick clouds; on the 
South was a cloudless sky, with the Moon a 
picture of beauty; while the horizon opposite 
the Moon was equally beautiful with this 
delicate rainbow. 

Birmingham. A, E. Newton. 


——_ > 6 0i 


Recovering Tin from Tinscrap.—According 
to an application for British patent, not yet 
accepted, by C. Clerc, 29, Rue d’Astorg, and 
A. Nihoul, 29, Passage des Favorites, both in 
Paris, tin is dissolved from tinplate and other 
materials containing tin by treating with a 
solution of ferric or stannic chloride or both 
with agitation or reduced pressure or both, 
The saturated solution js then divided so that 
the total tin in one part is equal to the tin 
that has been dissolved by the whole, and 
this part is then treated’to recover the tin 
either as metal, oxide, or sulphide. The rest 
of the solution is oxidised in presence of 
hydrochloric acid and used again. The pre- 
cipitation of tin oxide may be effected with 
magnesia, the magnesium chloride being then 
heated to regenerate magnesia and obtain 
hydrochloric acid and chlorine, which is used 


in the oxidation of the solution which is to | 


be re-used. 


‘mentioned. 


REPLIES TO QUERIES. 


[415.}—-MILL-STONES.—As both stones are 
set out the same, we will deal with the top 
stone or runner. Proceed as follows:—Fix a 
board in eye of stone about face level, on this 


mark centre of stone. Stone being 4 ft. 4 in.. 


diameter, I should allow 34 in. draft, so set 
compass at 34 in. and strike 7-in. circle at stone 
centre (A). (1) Divide circumference of stone 
in ten parts (or number of quarters or harps 
you require), at these points put a notch in 
iron bond of stone (B). (2) Obtain a straight 
edge and draw ten lines (for ten quarters) from 
each point on circumference to circumfer- 
ence of drift circle (A); this will form 
the fore edge of each master furrow 
(C). (3) Find the distance between each 
master fore edge as shown at (D) and divide 
this according to the number of furrows and 


lands you require to each quarter—the lands 


r, 
wra 
SNA 


should be wider than furrows—and when you 
ave obtained the width of lands and furrows 
make two rulers—one the width of furrows, the 
other width of land, and long enough to reach 
from mark on circumference (B) and to the drift 
circle (A). (4) Lay the edge of your furrow 
strip or suler on the circumference mark and 
on circumference of drift circle (A) mark each 
side of strip (you have one side the fore edge 
already marked), which will form the master 
furrow (1); hold strip firm, and lay the land strip 
close to it, and mark again, forming fore edge 
of second (2); continue moving strips till you 
have eight lines, forming four furrows. Next 
lay the land strip straight with and on the near 
side of the fore edge (E), and mark off the ends 
of the three shorter furrows (2), (3), (4). The 
sketch (not to scalej is for stone running clock- 
wise, for counter clockwise draw lines on oppo- 
site side of drift circle. The drift circle if pre- 
served can be used with notches on iron bond 
to keep furrows correct when redressing stones. 
For fin grinding a sharp, smooth surface with 
shallow furrows. Sussex Miller. 


(27].—JAMS AND PERFUMES.—The best 


method of boiling jams is in a steam-jacketed 
pan, but with a good bright coke fire and a 
roomy copper pan a fair quantity could be 
handled. ‘The confectioners’ machinists can 
supply boiling pans or portable furnaces, 
heated by forced draught: gas, and if gas 
is available these are very useful—as good 
as a steam pan. Any sugar-boilers’ engineer 
will fit you out with the necessary plant, 
whether for power or hand operations. <A 
simple metho of preserve-making is to buy 
the fruit pulp in casks; then all it needs is 
the boiling-up with the sugar, glucose, ete. 
This method saves outlay on several neces. 
sary appliances for handling raw fruits, and 
also provides varieties of fruit which may not 


be grown in your neighbourhood. A perusal 


of the confectionery trade journals should 
prove interesting for addresses, ete. As you 
may also need a little technical information 
on producing the jams, you might do worse 
than read “A Complete Course in Canning,” 
an American volume which contains a good 
deal of matter on jams and allied articles. 
Foyle’s or other booksellers should be able 
to get this book for you or any of the others 
r Jago, the flour chemist, wrote a 
little book on jams a couple of years ago, 
and this is published by a London trade paper. 
The latter also offer a book on ghocolate, 
etc., manufacture by Jacoutot, and this con- 
tains what we have found to be practical 
recipes for jams and the like. Still, the 
first-named work seems to us the most valu- 
able, but it must be remembered with this 
or other American book, where allons, | ete. 
are specified, that the U.S. liquid measure is 


one-fifth less than the imperial. 
of this fact has led many people astray when 
trying out book recipes, we imagine. 


to a 1 or 2 per cent. strength. 


Ignorance 


Per- 
fumes: Referring to your inquiry on perfume- 
making, it may be news to you to learn that 
all the essence firms sell perfumes in a con- 


centrated form, and these merely require dilu- 


tion with spirit and distilled water to reduce 
Price differs 
according to variety, but ranges between 5s. 
and 10s. per ounce. If you want the latest. 
Parisian creations (a la Coty, Houbigant, etc.), 


then you can get the scent, ottos, or mixtures 


for these from the Dutch, Swiss, and other’ 


Continental essence firms. These are gener- 


ally more expensive, being the latest novelties. 
This is the easiest and most expeditious 
method of perfume-making, as no extensive: 
stock of rather expensive raw mater has 
to be carried, and no experience is necessary. 
It is in the otto bottle airoso! With the 
present prohibitive cost of periumers’ spirit, 
AET re is not a very rosy proposition, 
unless high prices can be secured, and un- 
known names cannot get high prices. Even 
by using such alternatives to spirit as benzyl 
alochol. benzyl benzoate, etc., cost of pro- 
duction is still too high, and this implies a. 
slow demand by the public. Parry’s book 
mentioned by another correspondent last week 
contains no detailed recipes, but will post you 
up in matters relating to the wide range 
of perfumery raw materials, particularly syn- 
thetics. A recent American work, containing 
lots of recipes and other valuable matter, is- 
“ Essence Industry,” ‘by Eric Walters, and 
this is published by a London firm; but be 
care ful of the fluid measure, E. V. 


148.1—ACOUSTICS.—Yes. The one essential 
is that the possible reflecting surfaces should be 
of material, preferably felted, of sufficient soft- 
ness and thickness to absorb the motion of the 
sonorous air particles—instead of reflecting 
them. Otherwise the expedients you indicate 
are good—as far as they go. Diapason. 


(50.J—KRAKATOA.—I never heard it said 
that the great eruption of 1883 had done 
anything of the sort suggested, and we always 
accepted as a fact that its dust was so fine 
that it was carried up to the extreme known 
height for such. The master of a large sail- 
ing ship told me in 1884 that he passed through 


eight hundred miles of floating pumice-stone . 


in that neighbourhood soon after the erup- 
tion! I remember the skies well, as I was 
out in the East then, where they were not 
often obscured as by the horrid smoke and 
impenetrable clouds of this country. 


K. C. A. J. 


151.. — CASSEGRAINEAN TELESCOPE. — 
There are many reasons why a Cassegrainean 
telescope, 6 inches in aperture. would not prove 
satisfactory as a finder to a 9-inch Newtonian. 
It is too large. The lowest power that would 
allow all the light to enter the eye would be 
30 diameters; 10 or 12 diameters would be 
much better. It is a difficult task for an expert 
to make one. Very few were made in com- 
parison with Gregorians, which were more 
popular, probably because they gave an erect 
Image. The Cassegrainean image is inverted, 
and requires an erecting eyepiece when it is 
used on terrestrial objects. It is curious that 
the Cassegrainean has not proved a success in 
practical work. The only case that I remember 
was Nasmyth’s modified form with the eyepiece 
in the trunnion, which he used in making 
drawings of the moon. The great Melbourne 
telescope seems to have done nothing of impor- 
tance. Calver said in the *‘ E.M.” that he had 
made a few at the reauest of customers—one 
for Dr. Royston-Pigott—but_ that all had been 
discarded and replaced by Newtonians. There 
must be a reason for this, but it would not be 
defective workmanship. It is curious that 
neither the Gregorian nor the Cassegrainean 
has had quite fair play. It is obvious that with 
two mirrors there can be only one distance be- 


‘tween them at which spherical aberration is com- 


pletely neutralised, vet focussing is always done 
by altering this distance. The hole in the large 
mirror is bored by a rotating ‘brass tube. fed 
with emery and turpentine or water. It is 
usually about one-fourth or one-fifth of the dia- 
meter of the mirror. The small mirror is 
slightly larger than this hole, so as to prevent 
direct light from the sun or moon from enter- 
ing the field-lens of the eyepiece. The eye-lens 
is Covered br a cap with a central hole just large 
enough to allow the rays that form the Rams- 
den circle to pass through it. The curvature of 
the small mirror can be found by a simple 
graphic method which I described in these 
columns about twenty years ago. Much prac- 
tical information on making and corre e 
mirror can be-found,-in Professor Ritohey’s 
paper on making the 60-inch mirror at Mount 
Wilson, which is published bv the Smithsonian 
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Society as a continuation of Draper's book.— 
A. Woolsey Blacklock, M.D. 

‘Ipswich. i 

[51..—CASSEGRAINIAN TELESCOPE. — 
Much more ditticult than the Newtonian to 
construct, and owing to the comparatively 
great focal length, special low-power eyepieces 
are necessary. The hole can be cut in an ordi- 
nary driliing machine, using a metal tube same 
size ag hole, with medium carborundum and 
water and a very slow feed. For critical 
definition, both mirrors must be figured with 
the aid: of a plane mirror slightly larger than 
the parabolic mirror of the combination. The 
focal length and curvature of the latter is 
fixed in the ordinary way; for instance, a 6-in. 
mirror might have a focal length of 24 in., and 
a convex mirror 1 in. diameter. would have to 
be 24/6 ‘or 4 in. inside the focal point of the 
parabolic to nlor a the entire cone of rays. 
The image may be 4 in. behind the face of the 
parabolic mirror, in which case the amplified 
cone of rays from the convex to the image 
would be 28 in. long. Now, the normal cone 
from the convex to the focus of the parabolic 
mirror is only 4 in., and it is the ratio between 
the normal cone and the amplified cone that 
fixes the increase of focal length, in this in- 
stance 28/4, or 7 times. The equivalent focal 
length of the combination will therefore be 
24 x 7 = 168 in., or 14 ft. Using the same 
data with regard to the length of the normal 
and amplified cones, the curvature of the 
convex mirror may be found, thus: (2 x 28 
i Wither as a finder or 
a look-out telescope the field of view will be 
very small, and although shortening the focus 
of the parabolic mirror effects some slight 
improvement, a point is soon reached syhere no 
further benefit accrues. J. H. Hindle. 


[51.1-CASSEGRAINIAN TELESCOPE.— 
My advice is: Have nothing to do with the 
compound reflector, either Gregorian or Casse- 
grainian. One very good reason is that it 
requires special eyepieces, and these will work 
with nothing else. I am doubtful if you could 
obtain them nowadays. I have never seen 
them in any maker’s list, British or foreign. 
The Cassegrainian small mirror, being convex, 
cannot be tested, and you cannot tell what sort 
of figure you are producing. So it is all guess- 
work, as all mirror making was: before 
Foucault’s test was invented. The Casse- 
grainian as a finder is frankly impossible for 
three reasons: (1) weight and clumsiness; (2) 
small field and high magnification: (3) negative 
eyepieces, which oannot be fitted with oross- 
lines, focus being between lenses. Hole in 
mirror should be cast. Cutting it would be 
some job and no mistake. 
Wm. F. A. Ellison. 


(S2.]—RARE GASES.—P. E. Browning’s 
work “Introduction to the Rarer Elements ” 
(1917, Chapman and Hall). in Chapter XI.. 
headed ‘“‘ The Rare Gases of the Atmosphere,” 
deals with argon, helium. krypton, neon, 
xenon. These rare gases are also disoussed in 
A. W. Stewart’s book “Recent Advances in 
Physical and Inorganic Chemistry” (1919, 
Longmans, Green and Co.), in Chapter XIII., 
on “ The Inactive Gases.” For remarks on 
incandescent -tung'stdn-filament nitrogen-filled 
electric lamps (useful life about 1.000 hours), 
see pp. 524-5 of ‘‘ Continuous Current Elec- 
trical Engineering,” by W. T. Maccall (1915, 
University Tutorial Press)  Metal-filament 
gas-filled lamps containing variously nitrogen, 
mercury vapour, and argon mixed with nitro- 
gen. are dealt with on pp. 1800-5 of R. M. 
Walmsley’s ‘‘ Electricity in the Service of 
Man.” These pages occur in the more re- 
cently published part (1921. Cassell and Co.) 
called “ Section III. of Vol, II.” “The Con- 


` densed Chemical Dictionary,” an American 


publication, mentions xenon as a filling for 
incandescent electro lamps, without any 
A 


reference to filament. . C. Garwood. 
[54.]-—DEEP COLOUR FOR ASS 
LACQUER.—No. 10: Marshalls enal 


Manuals, “ Workshop Wrinkles and Receipts,” 
page 32, says :—“‘ If deep colours are admired, 
the following may be added to the lacquer 
employed (but it should be noted that the 
deeper the colour the more difficult it is to 
Jay on the colour evenly) :—Bismarck brown, 
a deep copper colour; dragon’s blood, a fine 
deep golden colour; turmeric and gamboge, 
which both give a good light golden colour.” 
I think dragon’s blood wil ut you: 
. C. A. J. 


[57.] — LIGHT-RUNNING OVERHEAD 
GEAR FOR ORNAMENTAL WORK ON A 


6-IN. LATHE.—Write to the Strand News- 
paper Co. for copies of “Ours” dated 


April 16 and May 7, 1920, in which you will 
find descriptions and illustrations of the best 
and lightest-running overheads that I am 


acquainted with. Holtzapffel’s is the very 


lightest, as the barrel runs on centres, but 


its range along the bed is more limited than 
the others. I have fitted two of Petrovitch’s 
and two of Gribben’s that please their present 
owners well. K. C. A. J. 


(57.] — LIGHT-RUNNING OVERHEAD 
GEAR FOR ORNAMENTAL WORK ON 
A 6-IN. LATH#.—Most of these gears 
run stiffly, because either the shaft is too light 
and whips all over the place, or the bearings 
are not in line, the standards also being too 
flimsy to keep them so. Fit a good stiff 
staff, quite 1 in. in diameter, and for. the 
bearings use the radial ball type as made by 
the Skefco Co. With these extreme accuracy 
of alignment is not essential, and you will 
get the easy running found with ball bear- 
ings. The design of the overhead will depend 
on the lathe and the actual work to be done, and 
will present no difficulties to you. 

: David J. Smith. 


{58.] — INTERCHANGEABLE MAN- 
DRELS.—If you have a shoulder to prevent 
the chuck jamming on the cone, the value 
of the cone is likely to be seriously diminished, 
as far as I can see. ‘To get the proper 
results, the male and female cones must fit 


so tight that practically they will jam, but if 


a shoulder takes the stress of the screw the 
cones may not coincide. A double cone, with 
a few screw-threads between to apply the 
closing pressure, was about the most likely to 
give a true concentric fit, but if a shoulder 


were added neither cone would ibe doing its. 


bit, perhaps. I prefer the almost cylindrical 

collar at base of screw-nose, as described in 

“ Ours” of December 5, 1919. i 
K. C, A. J. 


[58.] — INTERCHANGEABLE MAN- 
DRELS.—Should not this read interchange- 
able chucks? In general work, the plain 
mandrel end, with a short plain collar be- 
tween the screw and the shoulder, gives 
Bood enough results for practical work: The 
oles in the chucks should have the thread 
bored out for a distance a little greater than 
the plain part of the nose behind the thread, 
and be a fair fit to this part. J have never 
found that fancy mandrel ends gave any better 
results in practice than the above, and are 
much more trouble to make. With plain man- 
drel noses, chucks can be bought ready 
screwed, and much trouble saved. When the 
big discussion on this ubject took place in 
the “E.M.” about 40 years ago it was not 
possible to buy chucks as now, and the accuracy 
of machining in gencral had not reached 
present-day standards; hence the many pro- 
posals then put forward to ensure chuck inter- 


changeability with aecurncs: AI tees 
avi . Smith. 


{62.]—LATHE MANDRELS.—The chief 
advantage in the inverted cones is that each 
cone is drawn into its own collar, and so is 
a fair running fit, while end-play is prevented 
by the cones running in opposite directions. 
If you try two cones running the same way, 
there is no ensuring that the cone most worn— 
probably the front—will be drawn into its 
collar when the back cone jams. Also, the 
friction on the lock-nuts outside the fast head- 
stock on the left end of the mandrel will run 
stiff and cause much friction when the cones 
are about tight enough in the ae â 


A. J. 
——— o 6 0 

Electric Tests.—In an application for 
British patent, not yet accepted, by Erda Ges. 
für Wissenschaftliche Erderforschung and 
Ambronn, R., Göttingen, Germany, in de- 
vices for detecting and locating masses of 
dissimilar electric conductivity in the earth— 
for instance, for locating ore, water, or oil by 
investigating the distribution of potential 
along the surface of the earth or along bore- 
hołes due to an electric current or field pro- 
duced between electrodes suitably located 
with respect to the masses; suitablv-shaped 
surface electrodes are used to avoid crowding 
of the lines of force near the electrodes. The 
electrodes may comprise conducting rods 
driven into the earth at a uniform distance 
apart and connected together by wires, or 
coarse wire-netting, or, for use in damp 

round, bare cables dragged along at a certain 
danc. apart, or, for use with high-frequency 
alternating-current, insulated wire-netting or 
sheet-metal. The equipotential lines may be 
followed by means of two probes connected 
to a telephone, or of a separate electrode and 
a potentiometer directly connected to the elec- 
trodes or to separate branch electrodes and so 
maintained in synchronism with the field; 


very variable num 


ally :—‘* Meretricious 


QUERIES. 


(70.J—-THE MOON.—What aperture is neces- 
sary in order to see the numerous craterlets be- 
tween Erastothencs and Copernicus? They are 
very distinct on photo of Copernicus in Ball’s 
* Guide to the Heavens.” Should they be easily 
seen with a 6-in. reflector?—W. F- E. 


(71.}—MILD CLIMATE.—Can any of your 
readers recommend a mild climate for two semi- 
invalids, where they can etay in comfort all the 
year round, upon reasonable terms? Will be 
glad of information about Canary Islands.— 
J. l 


(72.1—CENTRIFUGAL PUMP.—Can any 
readers tell me how to get the speed necessary for 
a centrifugal pump for a duty of 50 G.P.M., 10-ft. 
suction and 10-ft. delivery? The propeller is 
6 in. diameter, total 2-in. pi , 20 ft. and 
two bends. I have Sprague’s Hydraulics, but, 
not poder ane Algebra, it is little help to 
me.—W. B..- 


(73..—LOST WORD.—What is the word for. 
the condition set up in a wire when the electrio 
current is suddenly cut off, or for the similar 
condition in a water-pipe when the tap is sud- 
denly stopped?—Jury. 


(74.1—STRING BALL-WINDER.—What is. 
the tool with which balls of string are wound, 
and where can it be bought, or a full descrip- 
tion, detailed enough to work from, be found? 
os will any reader be so kind as to describe?— 

ury. 


(75.J—SYMBOLS.—What is the abbreviated. 
symbol for square and cubic measure: i.e., how 
would “sq. in.’’ and “cub. ft.” be written in. 


an equation?—Jury. 


(76.}—_INCANDESCENT LAMP CONTROL. 
—I wish to control a large number of in- 
candescent „electric lamps, of average c.p. 
individually, by means of contacts worked by 
small electro-magnets (the smaller the better) 
—one magnet to one lamp. The number of 
magnets and of lamps in use at any given time 
would be identical, but may vary (possibly at. 
short intervals) between, say, 50 and 3,000 of 
each. What I am puzzled over is:—(1) With a. 
e of magnets in use at 
different times, has the current necessary to 
work them to vary also? And, if so, in what 
way? Would the strength of current (voltage?) 
necessary for the maximum be injurious if main- 
tained when only a few were in action? What 
would happen? (2) The same query as applied 
to lamps. (3) Could the same current needed 
for lamps also be used for magnets? And, if 


so, how? (By more or less wire wound around 
cores, for instance? Or, by a small trans- 
former?) Details would oblige.—Electrigno- 
ramus. 


_ [77..—ITCHING.—I am often troubled with 
itching all about the body, as if some lively fleas. 
were at work. But there are no fleas, no spots, 
and no marks of any:kind on the skin. Tbe 
irritation keeps me awake at night. Can some 
learned reader kindly tell me anything about 
the cause and cure?—Tickle. 


{78.J—CLEANING POLISH TINS.—These 
at present are cleaned by thand—a cloth, and 
turps, etc., but it is a slow job when they come- 
from the filling machine in a dirty condition, as 
they often do. Has anyone never heard of a 
machine for this purpose, or can anyone sug- 
gest some apparatus? It seems to me that if 
the tins passed down a litle slot or runaway on 
their rims, and then met with some revolving 
brushes, ctc., that it would remove the polish 
from the outsides—generally on the ‘bottom part 
of the tins, then they could come out at the 
other side and fall on a tray. The lids ara. 
decorated printing, so they would not have to 
be scrubbed too much, or the paint would be- 
removed. Nor would much fractional heat be 
well, or the polish inside the tins might run 
or sweat from beneath the rims of the lids, Can 
any mechanical readers offer any suggestions, 
please?—E. V. B. ° 


{79.]—-ARCHITECTURE.—Can someone 
give one simple and brief example illustrative- 
of the following rule, which is so often men- 
tioned in connection with architecture gener- 
ornament must be 
avoided, and let construction be decorated 
rather than decoration be constructed ’’; also 
explaining the meaning of the word mere- 
tricious as here employed ?—Puzzled. 

[80.]—COPPER TUBES.—I have some- 
copper tubes and fittings to join together 
by  screwin and soft solder ikea 5 
Therefore will some reader let me know fully 
the proper order in doing this work?—J. B. 


(81. -DISMANTLING CELLS.—Will some 
of; our electrical) friends tell me how to dis- 
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mantle thirteen 65 amp. cells? They have been 
in use six years, and are in perfect order, but 
as I am leaving home for five months they 
will have to be dismantled for this time; when 
I shall give them a good clean out.—Battery. 


(82.]—DO THE PLANETS EXPLODE ?— 
There ts an idea, that the planets, after having 
formed a solid crust and contracted still fur- 
ther, at length explode. The explosion creates 
a gaseous globe thousands of times bigger than 
the solid one. Contraction commences again, 
and the process repeats itself. Working on 
this theory, we can account for the existence 
of the large major planets, the explosions 
commencing on the outskirts of the solar sys- 
tem and working inwards, Jupiter being the 
Tast one to explode. Mars comes next, then 
the Earth. The crust would appear to be- 
come so thick as to prevent any safety valve 
for the imprisoned gases, which are under 
-ever-increasing pressure, until an explosion is 
inevitable. We can also account for the 
asteroids. 
having like the rest, broke up into solid frag- 
ments. Is there not something in this theory? 
—Crusty. | - 


{83.]—BRICK SILOS.—Can any reader give 
me any information about silos erected in 
‘this country? I have searched all directories 
and books of reference, but can find no ad- 
dresses of those who undertake such work. Per- 
haps some readers may have built such silos 
and can give me details of their construction, or 
refer me to successful installations ?—Farmer. 


{84./—-ANTIQUE BRASSWORK.—I have 
some brasswork, and I wish to make it look 
antique. Could any of your readers give me 
‘the information required?—A. S. ‘H. 


{85.])—MOHAIR BOOT LACES.—Can any 
reader please tell me how these are made? 
lPerhaps there is something published on 
the subject; if so, should ‘be grateful 
for the particulars. I am fairly conversant 
‘with technical literature, but I  neyer 
remember reading anything about shoe- 
lace making. It is desired to find employ- 
ment for a few people at this work. if there 
is any “worth while” attached to it; there- 
fore would appreciate any ‘news as to where 
the “cotton” is to be bought, what sort of 
machine weaves it into laces, and how are 
‘the metal tags affixed, etc.—E. V. B. 


(86.J—FELT AND AMADON PLASTER.— 
Will someone describe the process of covering 
felt and amadon plaster with isinglass, etc. ? 
—-A. P. S. . 

{87.}—-LACTARME OR MILK ALBUMEN. 
—How can I make this in a dry state so 
that it will keep similar to the albumen of 
commeree—that is, in flakes like shellac ?— 
Coionial Sub. 

[88.-- FINE CHARCOAL.—Can anyone tell 
me how to prepare fine charcoal, such as is 
used in rubbing down silvered articles? I buy 
it in short square sticks, but it is dear and 
not equal in quality to pre-war supplies.— 


{89.;—IRON CISTERNS.—What number of 
bolts would it require for bolting flanges to- 
gether in 12-in. lengths, and also the weight 
of red lead putty per foot run? Or is it 
allowed at the rate of so much per cent. of 
each respectively ?—Fitter. 

(90. |—FOSSILS.—In what way are slabs of 
. stone containing small fossils prepared? I 
am told some acid is used which cuts away 
the stone around the. fossils, leaving them 
standing out like  basso-relieves from 
stone? But if this is so, I do not understand 
how the fossils as well as the stone are not 
destroyed.—J. C. S, 

{[91.]}—CONTACT BREAKER.—Will some- 
one describe best form of contact-breaker for 
an induction coil to give a 7-in. spark? The 
ordinary forms are a constant expense, owing 
to the platinum points breaking away.—E. 

Tucker. i i 

{92.]—SELF-YEW BOW.—I about 
‘to buy a self-yew bow, and would be 

obliged to any brother archer for hints as to 
selection. I have shot for seasons with a 
hickory-backed lancewood bow of 46 Ibs. ten- 
sion, which has an unpleasanily sharp pull, but 
is not too strong for me. Ought a self-yew 
bow to be stronger? If so, how much?--Toxo- 
philite. 

(93.1 — NEWTONIAN REFLECTOR, — 
(a) Having adjusted reflector as nearly as pos- 
sible by day, yet on turning on star there is a 
slight flare to one side. Qut-of-focus image of 
star does not show the black shadow of flat cen- 
tral. What is the cause and remedy’ (b) The 
expanding out-of-focus image of star shows a 
nomner of concentric rings on outside of focus, 

a pie at tee disc with a ragged edge on 
WFE ot focus. What is the trouble ?— 


am 


The planet here, instead of be- 
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ANSWERS TO CORRESPONDENTS. 
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The following are the initials, etc., of letters to 
hand up to 1 p.m. on Tuesday, August 15, and un- 
acknowledged elsewhere :— 


Wm. Douglas—Walter J. May—D. W. Horner— 
Anxious—A. B. Searle—J. A. Lioyd—F. C. Marrop. 


WwW. T. 8.—No. 

G. H. G.—Plezse send. 

MOONSTONE.—We cannot undertake analyses. 

BRINE.—No; an almost identical process was tried 
more than Lhirty years since, and proved a failure. 

F. F. B.—Our own “gravity,” at any rate, was 
proof against your new theory that * gravity 
opposes wll movement.” ' 

F. JAcKSON.—You «will find several offered cheaply 
in our advertisements of secondhand books on 
another page which all readers should read. 

K. G. B.—The Scilly Islands are regarded as form- 
ing part of the county of Cornwall. The group 
consists of about forty islands. 

M. L.—The best grease to use for taps under high- 
pressure steam, in our opinion, is none at all. 
The taps should be a perfect fit. 

DESPAIR.—There are no such ‘variations in 
science '’; there are in text-books, and you should 
ask the authors for explanations. 


N. &.—The longest river in Europe is the Volga, 
2,762 miles; the longest in Asia the Yanyg-tze- 
Kiang, 8,314 miles; and in America the Missis- 
sippi, 3,718 miles. i 


CREMONA.—Yes, it is a fact that scorpions do kill 
themselves with their own stings. Why. has 
more than once been debated in these pages, and 
the majority agreed that it was not a case of felo 
de se, but temporary insanity, a misjudgment 
due to passion. 


G. F. F.—The ‘'remedy named will relieve your 
dyspepsia for a time, but it will soon damage the 
coats of your stomach. If you must take drugs, 
what the druggists sell as Gregory's Powder is as 
harmless as anything. It tis a mixture of mhu- 
barb, magnesia, and ginger. 


JUAN.—Get a narrow selvedge of flannel about one 
inch wide and a little longer than the width of the 
keyboard. ‘Pass thie under the strings from end to 
end just where the hammers strike. Stretch it 
pretty tightly, and secure firmly to the first and 
last strings. This will effectually mute your piano. 


Puoto.—If not very special, copal varnish will do, 
but the glass must be thoroughly clean. We 

- should prefer to use Canada balsam, taking care 
that the glass is perfectly clean by wiping it over 
with a smear of whiting, rubbing it off when dry, 
and wiping the glass over with a weak solution of 
nitric acid. 


F. E. (R.—The firm mentioned has some time ceased 

- to exist. ‘There is certainty room in our adver- 
tisement pages for some successor. We are con- 
stantly dropping such inquiries as yours into the 
w.p.b. because they can only appear, if at al, 
in the “Address” or “.Wanted” columns at the 
usual charges. 


M. J. P.—Yes; the same. You will find bim and 
one or two more of his brethren of the time 
mentioned on p. 40 of our issue of September 6, 
1895. And yet, as we said then, the paradoxer, 
like the poor, is always with us, and as incapable 
as ever of profiting by any reasoned exposure of 
his ignorance. / 


W. E. K.—When a person is invited to choose one 
or the cther of two unpleasant alternatives he is 
said to be unable to avoid being placed “on the 
horns of a dilemma.” ‘Whateley defined it as “a 
conditional syllogism, with two or more antece- 
dents in the major, and a disjunctive major.” 
Perhaps you and most readers will better under- 
stand the ilustration in Don Quixote, according 
to which, at a bridge end of a certain river, four 
judges sat to try all who transgressed a law of 
the place to the effect that all who wanted to 
ipass' over the bridge must declare on what busi- 
ness they were going. If they told the truth 
they went over freely; if they lied they were at 
once ‘hung on a gatlows conveniently near. <A 
man came along, said that he was going to be 
executed on the gallows, and that he had no 
other business ‘hefore him. The judges were non- 
plussed. ‘‘ If,” said they, “‘ we let this man pass 
he will have sworn falsely, and ought to die. If 
we ‘hang him he will have verified ‘his oath, and 
ought not to be molested.” Wo decision, we 
believe, ‘has yet been viven., 


>a ee 
USEFUL AND SCIENTIFIC NOTES: 
Slide Valves and Superheating.—The 


“ Railway Gazette ° states that the opinion 
is fairly generally held that where super- 
heated steam is used in locomotive cylinders 
the better plan is to employ piston valves in 
place of the ordinary slide valves. which are 
hardly so well suited for working at the high 
temperatures involved as the former type. 
Some experiments recently carried out on the 
North Staffordshire Railway with tank 
engines of the 0O—6—2 type. one using super- 
heated and the other saturated steam, and 
both fitted with slide valves made of bronze, 
have given some interesting results in this 
connection. There was some doubt as to 
whether the slide valves would prove satis- 
factory in the case of the superheater engine, 


t 


and the valve chest was opened once a week, 
at first chiefly to avoid failure, and after- 
wards, viz., when it had been found. that mo 
cause for anxiety existed, for the purpose 
of measuring the wear- of valves and faces. 


The amount of wear was found to be nothing 


more than is usual; in fact, the valves of the 
superheated engine were seen to have worn 
rather less than in the non-superheater 
engines of the same class, this result being 
due probably to the extra precautions taken 
with lubrication. The wear of the valves 
was measured by the usual method of 
callipering and that of the port faces by 
micrometer measurements between the faces. 
The valve wear was shown to be 0.0262 inch 
per 1,000 miles: for the right-hand. valve, and 
0.0484 inch per 1,000 miles for the left-hand 
valve, when using a hvdrostatic lubricator, 
and 0.0260 inch per 1,000 miles and 0.0330 
inch for the respective valves with a mechani- 
cal feed system. The average wear of valves 
taken at independent tests has been found to 
be 0.0447 inch per 1,000 miles. 


ADVERTISEMENT RATES. 


For Exchange. For Sale. Wanted. 
Addresses, Situations. 


The Charge for Advertisements inserted under any of 
the above headings is 1s, for the first 16 words, and 6d, for 
each succeeding eight words, which must be prepaid. 


For Exchange. i : 


Broadhurst, Clarkson and Co., Manufacturing 
Opticians, Exchange or Buy Anything Optical.— 
Note address, 68, Farringdon Road, E.C.1. 

Clarkson’s, 338. High Holborn. Second-hand 
Optical Mart. Make, Buy, Sell, Exchange First-class 
Optical Instruments. 

Witts, Optioians, 8, Buckingham Palace Road, 
8.W.1, Buy, Sell, and Exchange Optical Instru- 
ments. Repairs quickly executed. 


For Sale. 


Reflecting Telescopes, Mirrors, Silvered by new 
method. More light and duraoility—@. CaLvm, 
Manse, Walpole, Halesworth. ` 

Mioroscopical Slides.—Entomological, Diatoma- 
cee, and General Interest, 38. 6d. dozen, postage 6d. 
—BAKER, 244, High Holborn, London. 

64-page Book About Herbs and how to use 
them, 2d. Send for one.—TRIMNELL, The Herbalist, 
Richmond Road, Cardiff. 

Milling Attachments, with Vices for Latha.— 
Tum WHEELER MANUFACTURING CO., LTD., Trench Cross- 
ing, Welllngton, Salop. 

Home Radio: How to Make and Use it. 25,000 
copies sold. 48., post free, on approval.—Below. 

Books Bought. Best prices given.—Foyizs, The 
Booksellera, 121, Charing Cross Road. London. 


Blattis is used in the Royal Palace and all 
domestic dwellings down to the humblest cottage, 
and has never failed to accomplish its purpose. We 
guarantee it to exterminate cockroaches. The 
Editor recommends it. 


Tins, 1s. 64., 28, 84,, or 88, post freo, from 
Sole Makers, Howanrtus. 471, Crooksmoor, Sheffield. 


Ionised Tablets supply the blood with those 
elements the body needs, increasing vitality, func- 
tional activity, powers of concentration, mental 
clarity, physical fitness, and immunity from disease. 


Adenoids and Polypus cured by natural means; 
operations unnecessary. Tonsils saved intact, thus 
avoiding a lifelong handicap. 


Ionised Tablets, 8s. 6d., 6s. 6d., 128. 6d. Send 
full details of ailment.—THs LABORATORY, 62, New: 
port Street, Bolton. 


Yost Typewriter, good make, but wants repair. 
Price £8.—Can be seen at ENGLISH MECHANIC Office, 
Effingham House, Arundel Street, Strand, W.C. 
during office hours. 

Mineral Specimens, British and Foreign, all 
kinds and prices. Send stamp for free catalogue. — 
Address below 

Geological Specimens, Rocks and Fossils, ail 
prices.—Ricuarps’ SHow Rooms, 48, Sydney Street, 
Fulham Road. London. 

Spare Time Employment with Firelighter 
Machines, 70s.; also Bundlers, 95s. Waste materials 
utilised.—Hitu and Herbert, Ltd., Great Central 

“ Radio 


Street. Leicester. 

Radio Magazines. — Al] the latest. 

Wond,” 103d.: “ Popular Radio,” 104d.; “ Radio 
Broadcast,” 1s. 6d.; “Radio News,” 1s. 6d.; 
“Science and Invention.” 1s. 9d.: “ Sofentifiz 
American,” 2s. 6d., post free. Radio Book Gata- 
logue free on application.—INTERNATIONAL NEYS Cu. 
Ltd.. 5, Breams Buildings, London, E.C.4. 

The Patternscope.—Exceedingly pretty kaleido- 
scopic designs, apparently 4 ins. across, for both 
eyes and sociably. Post free, return approval, 2s., 
etc., of ‘' PATTERNSCOPES,”” 85, Duckett Road, Harrin- 
gay; London,’ N.d. See“ E.M.’s ’”’ description. 
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ASTRONOMICAL NOTES FOR 
SEPTEMBER, 1922. 


The time used in these notes is Greenwich 
Civil, the day being divided into two periods 


` œf twelve hours each. The hour after midnight 


is called 0. To convert this into British 
Summer Time, which will be in use in 
Great Britain until September 17 (inclusive), 
-one hour must be added. 


The Sun. 


At Greenwich Mean Noon. 
Souths 


at Right} || 
Greenwich, _| Deolina- | Sidereal 
Agon tion. Time. 


sion. 
ù. m. 8. p.m. h. m. 8.| o: a bhm. B 
1/12 O 7.5 |10 3935; 8 28 44N.| 10 39 27.7 
a.m. 
6| 11 58 30.4 |10 57 41| 6 38 40 , | 10 59 10.5 
11| 11 56 47.8 |11 15 41| 4 45 51 , | 11 18 53.3 
1& 121 55 2.4 |L1 33 38| 2 50 58 ,, | 11 38 36.0 
21/11 53 16.7 {Ll 51 35; 0 54 42 , | 11 58 18.8 
B6 11 51 32.9 |12 934| 1 2148.) 1218 1.5 
1,11 49 53.0 |12 27 37| 259 4,, | 1237 44.3 


The excess above or defect from 12 h. of 
4he quantity in the second column is called 
the Equation of Time, and is the amount to 


be added to or subtracted from the time 


shown by a sundial to find the corres- 
ponding time by a clock which is keeping 
local Mean Time. 


Sept. 1...Sun rises (Greenwich)... 5h. 13m. 
sets A 6h. 46m. 

50...Sun rises a .. 5h. 59m. 

sets ‘i we 5h. 40m. 


The Autumn Equinox will happen at 10 
minutes past 8 in the evening of September 
23. The Sun is then said to enter the sign 
Libra—its Right Ascension will be 14 hours 
and its declination 0. 

In the early morning of September 21 
the Sun will be totally eclipsed, no phase of 
the phenomenon being visible from Green- 
wich. The path of totality runs from East 
Africa, across the Indian Ocean and 


. Australia, and ends its course in the Pacific 


north of New Zealand. A British expedition 
is at Christmas Island (longitude 105}° E.) 
which is near the northern limit of the band 
from which totality may be seen, whose 
object is to photograph the field stars round 
the Sun when totally eclipsed to detect any 
possible displacement of the images due to 
bending of the light rays, because they pass 
by and comparatively near the Sun. An 
expedition from the Lick Observatory, and 
the astronomers of the Colonial Observa- 
tories, will occupy stations in various parts 
of Australia. The path of totality meets 
that Continent at Wollal on the west coast 
in latitude about 20° S., where the duration 
is 5m. 18s., and leaves it somewhat south of 
Brisbane. A partial eclipse (mag. 0.28) will 
be seen at Mauritius, where the Greatest 
Phase will happen at 3h. 27m. a.m.; at 
Bombay (mag. 0.51) Greatest Phase 3h. 10m. 
a.m., and at Madras (mag. 0.65) 3h. 20m. 
a.m., all by Greenwich time. 

The maximum duration of totality, which 
will be on the central line in longitude 105°, 
will be 6 minutes. At Christmas Island, 
which is north of the precise line, totality 
will be 3m. 42s., and will happen about a 
«quarter to 5 in the morning by Greenwich 

ime. 


Elements for Determining Positions on 
f the Sun. 


Heliographio Position of 


oe Position Centre of Digo. 

Muth. Angle of ; 

Noon Sun’s Axis. Latitude. Longitude. 
liA 78.| 7 iN 23 | 
6 22 19,, 7 #14,, 146 59 
ll 23 23,, 7 14 ,, 80 58 
16 24 18,, 7 10 ,, 14 56 
21 25 3,, 7 4,, 308 56 
26 25 39 6 53 ,, 242 57 
11265, | 64, 176 58 

The Moon. 

Full Moon ...... Sept, 6 .. 7h. 47,.2m. a.m. 

Last Quarter .... ,, 14 ..10h. 20.0m. a.m. 

New Moon ...... » 2l.. 4h. 38.3m. a.m, 

First Quarter ....  ,, 27 ..10h. 40.4m. p.m. 


The Moon will be in Apogee at 6 o'clock 
in the evening of September 7, and in 
Perngee at 6 o'clock in the morning of 
September 21. The distance between the 
centres of Earth and Moon will be 252,500 
miles, and 221,900 miles respectively. 

The Moon will have Maximum Declina. 
tion 18° 9’ N. in the early morning of the 
15th and 18° 9’ S. in the afternoon of the 
27th. TA 

The Mean Longitude of the Moon’s 
Ascending Node will be 180°on September 16. 


= jas. „| Souths Longitude 
SS a a at | of Libration 
Pa S o Ò > e f 
ER) 8 toy |Green- Terminator! (midnight). 
ARAA] wich. | at Transit. 
h. m. 
Days.} pm. | ° Sun, ° 2 
1| 9.6 | 8 37.9 (34.1 E. R. 6.3 W./6.4 8. 
14:6 | *0 24:9 (83.0 W. S. 0.7 W.I1.1 8. 
a.m. 
11 | 19,6 3 16.9 32.9 W. 8. |5.9 E./5.3 N. 
16 | 246 | 7 28.4 (30.2 E. S. 16.6 E.6.2 N. 
p-m. 
21 0.3 |12 10.0) ..  .. (1.7 WJL.2 8. 
26 ; 5.3) 4 49.2 22.8 W. R. 7:8 W.j6.8 B. 
1 | 10.3 | 8 56.7 {40.3 E. R. 14.6 W./4.0 S. 


* After midnight of September 6, 
R. and S. indicate whether the Sun is 
rising or setting on the region of the Moon 
where the Terminator falls. 


The Moon will be in Conjunction with 


Geoniwian 


Oe o | 
© s 
Â$ Time. | Pee 
, | dad h.m, | ae 

Uranus ...... 6 7 lam. 2 34 8, 
Neptune...... , 18  21llpm. 3 51 N, 
Saturn ...... ' 2l . midnight; 1 24 ,, 
Jupiter ...... : 22 8 Tpm. 1 2 S, 
Mercury...... 22 '930 ,, . 5 29 ,, 
Venus....eec. 24 °740 am. 7 48 ,, 
Mars .......: 2 (814, 8 8, 


The figures in the last column give the 
distance of the planet from the Moon’s 
centre as it would be seen from the centre 
of the Earth, and require a correction for 
parallax to show the distance as it would 
be seen from any particular place. 


The Planets. 


The diagram below, which shows the 
movements of the planets in their orbits 
during September, is similar to those given 
in previous months. The four inner orbits 
are drawn to scale, and to visualise the 


Jupiter, 5.2; Saturn, 9.5; Uranus, 19.2; 
and Neptune, 30.2, the mean distance 


PISCES | 


ARIES 


of the Earth from the Sun being taken as 
unity. i | 

Jupiter and Saturn will not be in con- 
junction until October, and during Sep- 
tember will be above the horizon for about 
an hour after sunset. Venus will also be 
above the western horizon during that hour, 
and at sunset the three planets, Venus, 
Jupiter and Saturn, will be at a few 
degrees altitude ranged in that order 


‘between the south-west and west points of 


the horizon. It is possible that Venus and 
Jupiter may be seen in the early twilight. 
The magnitude of Jupiter is —1.5. Mars 
which is now becoming fainter, its magni- 
tude changing from —0.6 to: —O.1, is 
in the south at sunset,and sets about 
10 o’clock in the south-west. This planet 
moves out of Scorpius into Sagittarius. 

Uranus, in the constellation Aquarius, will 
be in opposition on the 4th. It is, therefore, 
retrograding, and is approaching the fourth 
magnitude star \ Aquarii, which it follows 
in R.A. by about three minutes in the 
middle of the month, being about 10’ south 
of the star in declination. Uranus appears 
as a star of about sixth magnitude to the 
naked eye. In the telescope it will be seen 
to have a disc about 32” in diameter. 

Neptune, which is now on the boundary 
between the constellations Cancer and 
Leo, crosses the meridian about 9 o'clock 
in the morning, and rises in the hour or two 
after midnight. 

Mercury 

will be at Greatest Elongation 26° East on 
the 20th, and is therefore an Evening Star, 
but sets only about half-an-hour after the 
Sun throughout the month, and will there- 
fore not be visible to the naked eye. It will 
be in conjunction with and less than a 
degree south of the star Spica about noon 
of the 20th. 


oa 
na| Right | Declina- | Souths at | Sets, 
AŞ Ascension, tion. | Greenwich.| p.m. 
h. m, |° ! h. m. h. m. 
l | 11 56.3 | 0 13.8 N.| 1 16.7p.m.| 7 21 
6| 12 21.8 |3 16.4 S. 1 22.4 „17 9 
dl | 12 45.2 | 6 32.0 „| 1 26.1 ,, |656 
16! 13 6.4 |9 28.1 „| 1 27.6 ,, |642 
2l | 13 24.7 |11 58.0,,/ 126.1 ,, | 6 27 
26 | 13 38.8 {13 51.3 ,,/1 20.6 ,, |} 611 
6.5 |14 51.5 ,,;1 86 ,, | 5 54 


ps 
[= 

| a 
pb 


Venus 

will be at Greatest Elongation 46° 24’ East 
of the Sun on the 15th, and is therefore also 
an Evening Star throughout September; but, 
as has been said in a previous section, it 
sets about an hour after sunset, and oppor-. 
tunity for seeing it is limited. The planet, 

whose angular diameter increases from 
21 to 30” during the month, is now at about 

half phase, that is, about half the visible 


others in due proportion it is to be}disc is illuminated, is becoming brighter, 
remembered that the mean distances from | being/at_yzreatestybrilliancy in October, and 
the Sun of the outer planets are tits magnitude changes from —3.9 to —4.2. 


Mean Time of Transit at Greenwich of 
Two Olose Polar Stars. 
saa ee ee ie er ee es Se a 


51H. Cephei L.O. |Bradley3147 U.C. 


R.A. 7h. 4m. R.A. 23b. 28m. 
Day. Dec. 87° 10’. Dec, 86° 53’. 
Mag. 5.3. Mag. 5.6. 
b.m. sB. h.m. 8. 
Sept.1 8 23 39.5 p.m.| "0 46 42.1 a.m. 
„ll 7 44 24.7 „ |*0:7 23.4 ,, 
» 21l 7 610.5 „ |1138 4.1 p.m. 
Oct. 1 6 25 56.6 ,, 10 48 44.3 ,, 


— 


* After midnight of September 1 and 11. 


Algol. 


Approximate times of some of the minima 
of this variable star that will happen in 
September are : ld. 8h. p.m.; 16d. 4h. a.m. , 
19d. lh. a.m.; 21d. 10h. p.m. ; 24d. 7b. p.m 

Lone Perion VAaRIABLES.—The following 
may arrive at maximum in September : 

R.A. Dec. Period 


. h.m. ° ”’ days. 
W Andromede .... 2 12.8 43 57N. 395 
X Aurige .ssssse. 6 6.4 50 14 164 
T Draconis ..... ... 17 553 5813 426 
AF Cygni .....ccees 19 28.0 45 59 95 
x Cygni.......eeee 19 47.7 32 43 405 
V Cassiopeie ...... 23 8.5 5917 230 


a Androm. 


* After midnight of Septemuer 1. 
B Pegasi 2.2 — 2.7. 


The complete interval between the times 
in the last two columns is about lh. 57m. 58s. 
Local mean time of transit at a place 
other than Greenwich = Greenwich time 


| of transit at Greenwich — 9.83 sec. x longi- 


tude in hours (and fractions of an hour) if 
west of Greenwich; + if east. 


Shooting Stars. 


According to Mr. Denning’s list, the 
nights in September on which good displays 
of meteors may be expected from the 
radiant points indicated are: Sept. 2 
(304°, + 51°); Sept. 10 (74°, + 41°); Sept. 
21 (31°, + 19); Sept. 27, Andromedids 
(4°, + 28°). In the first ten nights of Sep- 
tember of last year, two observers, Miss 
Cook and Mr. Prentice, observed a large 
number of meteors and determined radiant 
points, many of them being those of fairly 
well-known minor displays, whilst a few 
represented new streams. A shower from a 
radiant in Cassiopeia at 9°, + 52° was 
fairly active. 


Damel’s Comet (1909 IV.) 


This comet, which has a computed period 
of 64 years, but has not been seen since its 
discovery at the end of the year 1909, may 


a aa a e E E 7 coat iniji ont ne eer 
_——————_ ————————_— 


gaia 


$ TIER gag 
a 3 © AIS wa oS? x 
og = |Disappear-| Moon’s |= ele &|| Reappear- | Moon’s| = S| 
es Star. g anoe. imb. > : ze anoe. Limb. 2 Ay s E 
a {a 
ae z3 47g LEAF: 
h. m. PR X | h. m. Š x 
1 | pSagittarii........ 4.017 2p.m.} Dark | 56 | 71 8 13 p.m. | Bright | 291 | 295 
4 | Washington 1460../6.8; 8 28 ,, Dark | 64 | 86 = i ee NM oe 
4 | B.D. — 10° 5785 ..|65/| 9 25 ,, Dark | 6; 2L {|} 10 0 ,, Bright | 316 | 326 
5-6 | 67 Aquarii........|6.4/10 55 ,, | Bright | 89 | 98 |} 0O 9am. | Bright | 224 | 219 
9 '77 Piscium ...... 6.4 | 3 29 a.m.! Bright | 97 | 28) 441 ,, Dark | 269 , 240 
10 | 25 Arietis ........| 6.5 — — —{—1 85lpm Dark |223 | 262 
12 | B.D. +14° 657 ....| 5.9 — — — | — i 947 ,, Dark |211 | 248 
16 | B.D. + 16° 1363 ..| 6.0 | 2 46 a.m.| Bright |147 |187 | 3 2ł a.m. | Dark ; 313 | 252 
19 | B.D. + 9° 2262....|5.9 — = —|—} 327 ,, | Dark | 301 | 339 
QS | 2 Libra .......... 6.3; 6 53 p.m.| Dark | 64 | 28 ae as eae A 
| 


a a Fee 
S:ptember 12.—B.D. + 14° 657 is a double star, = 495. Components 6.0 and 8.8 Separation 4” 


. S'S 
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r l l Mean Time of Transit at Greenwioh|return to perihelion in October. The 
nE peti Declina- | Souths at | Sets, of Twenty-five Fixed Stars on the| following ephemeris has been published :— 
As cension., tion. | Greenwich.) p.m. rene of September 1 and October 1, For Greenwich Midnight. 
R.A.. Dec. 
hm ° ' 
h. m. |° ? h.m. . | h.m. i Ag 
1 | 15.269 [10 53.2 8.| 246.9 pm] %55 E a 8 a hanes 
45.9 |13 116,,|2463 „| 741 ter. |Mag.|R.A.| Des. — n n 
u| 14 ag lis 235" \2454 "| 728| ® ss g 1 eG a 
16 | 14 23.4 |17 27.7 „|2444 „| 715 Sept. 1. | § ” 3a 657 IR a0 
21 | 14 41.8 |19 23.1,,1243.0 „| 7 2 eee ene en eds or 714 igit” 
26 | 14 59.7 |21 8.7 „12412 ,, 6 49 b mjo h.m. 8. | 8 . me : 
1| 15 16.9 |22 43.4 ' | 238.7 ” | 6 36] -y Draconis| 2.4 |17 5451 30 N.| 714103221) ~~ „æo 
nSerpentis| 3.4 {18 17| 2 55 8.| 7 36 36,3|38.6 i ee 
Vega .... T 18 ie PN 7 BS owe TWO HOURS' FLIGHT IN A 
¢ Aquile ..| 3.0 |19 ASN. 8 31 2,2) 4. TORLE i ; 
seals Sete | Aquilae .| 3.4 |19 21| 2 58 N.| 8 40 43.6146.0 MOTOBRLERS SHANS 
| p-m. | 8 Cygni ..| 3.2 {19 27/27 48 N.| 8 46 43.1/45.5 A young engineer of Hanover, according 
h. m. |° ' h. m. h. m. | y Aquilæ..| 2.8 |19 42/10 26 N.| 9 139.3/41.7| to the ‘“‘Daily Chronicle,” has accom- 
1 | 17 32.7 126 46.3 S.! 6 52.2p.m.) 10 20] Altair....| 0.9 |19 47| 8 40 N.| 9 6 4.2| 6.6] plished the feat of flying two hours and 
6 T pe a Do "i k ae T T i P paN T o a i si S : $ ee i ten seconds in a motorless aeroplane, He 
ll . VU, | . » a Delphini! 4. ° ` ‘ Crni ca i in: achi 
16 | 18 8.0 [26 34.9", 16 28:4 „n | 968\aOygai -.| 1.3 (20 3845 ON | 9 87 43.8460] Vath ic decieed of 600 ft. ina machine, 
21 | 18 20.9 |26 23.8 „ |6 21.5 „ | 9 53} .Aquarii..| 4.8 |20 48| 9 16 8.10 7 22.7125.2| vacht, and few in a straisht line jon 
96 18 34.1 (26 8.4 6 15.1 9 48 ¢ Cygni . 3.4 121 9129 55N./10 98 29.3/31.8] *: ar € ewan align ine iọỌr over 
1 | 18 47.7 |25 48.4 „'6 9.0 . | 944|aEquulei.| 4.1 [21 11| 4 56 N. 10 30 47.5150.0] "mhne he, Te ee ' 
B Aquarii..| 3.1 |21 27| 5 55 R. 10 46 16.7|19.3| The hero of this flight is a young engin- 
taki Rises. | e Pegasi ..| 2.5 |21 40| 9 31 N.10 59 8.6|11.3 | eering student of Hanover Technical High 
ôCap’corn.| 3.0 |21 42/16 29 S 11 1 31.3/33.9 | School, named Hentzen. ; 
a e o j, | p.m. | a Aquarii.| 3.2 {22 1| 0 42 S.:11 20 30.5|33.2| He went up in a one-decker sailplane, 
b. m. E | Pe h.m. | $ Pegasi ..| 3.6 |22 37/10 26 N.11 56 12.3/15.1| the largest machine.at the meeting, in 
- 1ļ| 22 54.0 7 54.0 -| 0 16.5a.m.| 6 50) Fomalh't.| 1.3 |22 53/30 2 S.*0 11 56.1/58.9| order to compete for the prize.of 100,000 
11 | 22 52.4 | 8 4.0,, 11 31.6p.m.) 6 10| 8 Pegasi ..| Var. |23 0/27 40 N.|*0 18 34.1/36.9] marks offered by the German aeroplane 
21 | 22 50.9 8 12.8,, |10 50.9 ,, 5 30| Markab ..} 2.6 |23 0/14 47 N./*0 19 26.7/29.6| industry for the best motorless aeroplane 
1 | 22 49.6 8 20.8,, |10 10.1 ,, 4 50 y Piscium. 3.9 123 13) 2 51 N.|*0 31 39.5/42.4 flight accomplished in Germany before 
© Piscium. 4.3 3 35 5 12 N./*0 54 24.7 27.7 the end of October. 
2.2 | 0 428 40 N.|*1 22 45.5/48.5)  Hentzen rose to a height of about 600 ft., 


and, keeping at that height, cruised about 
in all directions for one hour and three 
quarters, passing over his starting point 
again and again. Loud applause from the 
crowd of spectators encouraged him to go 
on. Having thus more than fulfilled one 
of the minimum conditions for the prize, 
he turned his attention to the second con- 
dition—to continue the flight by flying for 
at least five kilometres in a straight linc. 
Hentzen turned westwards and flew for 
ten kilometres, making a perfect landing 
near the village of Weyhers. The total 
duration of his flight was two hours and 
ten seconds. 

The sailplane Hentzen*used is after 
plans drawn-up by a group of ten of his 
fellow students. Nearly all the sailplanes 
at the meeting are the work of technical 
high school students in various parts of 
the countrv. These schools are paying 
great attention to the problem of the 
motorless aeroplane—a machine designed 
to utilise the wind for going up, for com- 
ing down, and for motion forward with or 
against the wind. i 


— e 6 0 


A DISCOVERY IN CRACKED ` 
STEEL SHBETS. 


This may not be exactly a shop kink, 
but it bears a close resemblance to it in 
that it is a caution as to something that 
should not be done. 

There was a complaint that a certain 
well-known brand of firebox steel would 
not ‘bear the work of flanging, but would 
invariably crack. The cracked sheets 
Were replaced, and the new ones were 
no better. Things wete so bad that there 
was every probability that the railroad. 
where these things were occurring, would 
discontinue the use of that brand of steel. 
An expert was sent on to the ground to 
investigate, and show {how the flanging 
shculd be done. The fire was all that 
could be desired. It was made of old 
planking taken from a torn-up machine 
shop flowr, and the fuel was dry and’ free 
burning, but the expert also cracked the 
sheets. . 

About two thousand miles awav a 
master mechanic accidentally found tha‘ 
a coupon, cut from a steel plate cracked 
when_it was heated for bending in a braz- 
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ing furnace. He tried sprinkling some 
brass chips on a piece of steel that he 
heated in an ordinary forge and then bent. 
The steel cracked when it was bent. 
He happened to tell the incident to a 
representative of the steel maker, who 
knew of the cracked sheets. 

Immediately the inference was drawn 
that the old machine shop flooring was 
impregnated with brass filings and chips, 
and a test was made. A coupon was 
heated in the fire made of the flooring, 
and, when it was bent, it cracked. Am 
other cowpon, cut from the same sheet, 
was heated in another fire whose fuel 
was known to be free from brass, and it 
did not crack when bent. It seemed a 
complete demonstration, and the use of 
the flooring in the flanging furnace was 
discontinued, and with that discontinu- 
ance, the cracking of the sheets stopped. 
On the basis of this the advice is given 
that the smith should make sure .that 
there is no wandering brass lingering 
about the flanging forge.—-‘‘ Railway and 
Locomotive Engineering." 

——— i O eK 


MAKING PHONOGRAPHS 
~ ELECTRICALLY. 

A sound-recording apparatus which 
takes moving pictures simultaneously with 
photographing speech is said to have been 
completed at the University of Illinois by 
Professor Tykociner. | 

A model of the apparatus is provided 
with a mercury arc of special construc- 
tion. The intensity of light of this source 
is made to vary in accordance with the 
speech of the acting person. 

The light from this lamp is focussed 
upon the moving film by a sound-record- 
ing objective. 

The sound record is a narrow band of 
varying transparency running along the 
edge of the film. In fixed relation to this 
record the pictures are distributed along 
the film, so that always the same distance 
separates every picture from the corre- 
sponding place of the sound record. In 
this way synchronism of visual and sound 
impression is, it is stated, insured with 
absolute accuracy. 

. The professor, describing his invention 
in the ‘‘ New York World,” says: “ When 
at school about thirty years ago I was 
very much interested in phonographs and 
in telephone receivers, and was struck 
with the marvellous working of the tele- 
phone compared with the indistinct repro- 
duction of speech by phonographs. It 
occurred to me that the way of making 
a perfect phonograph would be to discard 
the mechanical method of recording sound 
and to do it somehow electrically. I 
knew the wonderful properties of crystal- 
line selenium to change its electrical re- 
sistance under the influence of light, and 
the whole problem seemed to be solved. 

“ This camera,” says the professor, “is 
easily adapted to the existing types of 
moving-picture machines. This, I think, 
will facilitate its use. The recording of 
the voice simultaneously with the moving 
picture is established. Sounds can be re- 
produced from negatives, fast or slow, as 
in moving-picture machines.” 

The invention likewise, it is said, means 
a new school of moving-picture actors and 
actresses, if the revolution which it 
suggests comes to pass. This school must 
develop a capacity for using English cor- 
rectly and acting intelligently. It has 
been said of many of the present-day stars 
of the screen that “if they spoke lines 
they would lose their iobs.”” The new 
order means something besides silently 
Tegistering emotions and displaying a 
little of the art of pantomime. - 


-lowest since 1909. 


SCIENTIFIC SOCIETIES. 


THE L.C.C. WIRELESS SOCIETY. 


The L.C.C. staff is always up to date. 
On Tuesday, June 27, as a result of the 
invitation in the June issue of the 
‘*Gazette,’? a meeting was held at. the 
County Hall of those of the staff interested 
in wireless. It was decided to form an 
L.C.C. Wireless- Society, and Mr. S. E. 
MacKeown was elected president and Mr. 
H. W. Fuller hon. secretary. The society 
will meet monthly. for the present in 
Room 38 on the first Tuesday in each 
month, at 5.30 p.m. Affiliation is being 
sought with the Wireless Society of 
London, and a programme of lectures and 
discussions is being arranged. Classes for 
instruction in the theory and practice of 
wireless are being formed. The hon. 
secretary (Room 358) will welcome inquiries 
trom all interested, and in view of the 
great possibilities of this most up-to-date 
hobby, it is confidently expected that, 
before very long, the L.C.C. Wireless 
Society will take an important place 1 
the social life of the staff. ; 
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SCIENTIFIC NEWS. 


a se ee 
The Registrar-General’s quarterly 
return for England and Wales states that 
births in the second quarter this year are 
the lowest on record for similar periods of 
previous years. Marriages, for which the 
first quarter figures are given, are the 


gives comparisons with the number of 

births and deaths in the second quarter 

compared with similar periods :— 
Decreases. 


Previous Second 
quarter. quarter 
1921. 


Births .... 200,500 .... 7,023 .... 24,766 
Deaths .... 120,315 .... 45,152 


The deaths, however, were 11,844 more 


than in the corresponding period of 1921.. 


Of the 200,550 births, 102,509 were boys 
and, 98,041 girls. The number of persons 
married in the first quarter of 1922 was 
101,148, a decrease of 66,834 from the num- 
ber in the preceding quarter, and was 
50,826 less than in the corresponding 
quarter of 1921. This number corre- 
sponds to an annual rate of 10.8 per 1,000. 
The lowest rate, in 1909, was 9.2. 


A fourth edition of “ Technical Elec- 
tricity,” by H. T. Davidge, B.Sc., 
M.I.E.E., and R. W. Hutchinson, M.Sc., 
A. M.I. E.E. (London, W. B. Clive, Univer- 
sity Tutorial Press, Limited, High Street, 
W.C., 10s. 6d.), will be welcomed by all 
who have found in its predecessors an un- 
usual but enlightened text-book which 
presents a combination of scientific prin- 
ciples and engineering practice. The 
svecific aims of the book are the same, 
but a number of sections have been modi- 
fied, extended, or entirely ‘re-written on 
the lines of modern theory and conformity 
with modern electric practice. 

A Goldsmid Entrance Scholarship of the 
value of £90 (£30 a vear for three years), 
tenable in the Faculty of Engineering at 
University College, London, will be 
awarded on the results of an examination 
td be held in the last week of September. 

Mr. D. W. Pughe, of Towyn (Merioneth), 
who recently secured his M.Sc., has been 
avpointed Lecturer in Rural Science at the 
Normal College, Bangor. 


formerly assistant lecturer at the Univer- ! by grants of necessities and money. 


sity College of Wales, Aberystwyth. 


The following table 


A scheme to explore British New Guinea 
is shortly to be undertaken by the British 
Pacific Science Expedition. The interior 
of the island has never been traversed by 
a white man. The aim of the expedition 
is to determine the economic value of New 
Guinea to the Empire, and to add to the 
sum of scientific knowledge. It is hoped to 
send out an advance party during the 
coming’ autumn to select a suitable har- 
bour as a base of operations. For the main 
expedition the personnel will include ex- 
perts in entomology, ‘botany, geology, 
mining, engineering, anthropology, 
chemistry, archeology, tropical agricul- 
ture, and topographical surveying. The 
non-technical staff will number eight, but 
so exacting are the conditions that out of 
714 applications, only three have been 
found to comply with them. The party 
will number 30 all told, with a police pro- 
tection of 100. The organisers of the ex- 
pedition are Mr. Neal McNeill and Mr. 
Lucius O’B. Conolly, two young Austra- 
lians, with experience of New Guinea. A 
committee is being organised, under the 
direction of the Earl of Plymouth, who is 
actively interesting himself in the organi- 
sation of the expedition. The estimated 
cost of the adventure, which will extend 
from two and a-half to three years, 1s 


-| £65,000. 


The return made to the Home Office 
showing the number of experiments on 
living animals under licence in 1921 states 
that the total number of licensees was 
812, of whom 219 performed no experi- 
ments. The total number of experiments 
with anesthetics was 8,165, while those 
performed without anesthetics, such as 
inoculations and hypodermic injections, 
numbered 67,097, a total for the year of 
75,262, being 4,895 more than in 1920. 
Of the 8,165 experiments performed with 
anesthetics, 2,053 were simple inocula- 
tions into the skins of guinea pigs which 
were ansesthetised in order to keep the 
animals motionless during the introduc- 
tion of a minute quantity of the fluid to 
be tested for the purposes of standardisa- 
tion. If pain is likely to continue after 
the effect of an anesthetic has ceased, . or 
if any serious injury has been inflicted on 
the animal, it must be killed before it 
recovers from the influence of the anæs- 
thetic. The 67,097 experiments without 
anesthetics are mostly inoculations, but 
some are feeding experiments, or the 
administration of various substances by 
the mouth or by inhalation, or by ex- 
ternal application or the abstraction of 
blood by puncture or simple venesection. 
During the year 7,359 experiments were 
performed in the course of cancer investi- 
gations, 611 with anæsthetics and 6,748 
without, the latter being almost entirely 
inoculations into mice or exposure of anl- 
mals to {vadiations. Nearly 20,000 experi- 
ments were performed for Government 
Departments and various local authori- 
ties, and a similar number was devoted 
to the preparation and testing of anti-toxic 
sera and vaccines, and for the testing and 
standardising of drugs. The irregulari- 
ties reported werè few and not of a serious 
nature. 


In November last the Council of People’s 
Commissaries established a “special per- 
manent committee to study and improve 
the conditions of scientific workers in 
Russia. In May last there were about 
8.000 scientists and 2,000 scientific 
students relying on State support. The 
normal rates of remuneration which are 
fixed for the various grades, with special 


Mr. Pughe was | pay for special work, are supplemented 


_ These 
supplemented in the 


grants “are further 


| 
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case of those with dependents. The grants]. The gliding experiments conducted near | 


of money range from 20 pre-war roubles 
to 150 gold roubles for those engaged on 
work of special importance. The im- 
provement in conditions has also been 
granted to scientific instructors in the 
higher schools. Grants varying from 60 
. to 1,500 gold roubles are also made on the 
advice of a special sub-committee for par- 
ticularly original. scientific work. The 
higher grant, for instance, was recently 
awarded to Professor Wolff for his work 
on crystallisation. The Soviet Govern- 
ment is also establishing a sanatorium and 
rest-house for scientific workers near Mos- 
cow, and further establishments in the 
Crimea and the Caucasus. One month’s 
= Test. per year at the expense of the State 
will be provided. 


‘Get it at Buck’s!’’ You. will never 
have such another chance. For 160 years 
the name of the firm has been the guar- 
antee of the perfection of every tool or 
piece of machinery known to or used by 
the craftsman and amateur, and while 
they are clearing out their stock the prices 
asked will delight all desirous of renewing 
their outfits at bargain figures. If in 
their advertisement you do not see what 
~ you want, make out a list and send it to 
56, Holborn Viaduct, E.C., and you will 
get a ‘‘clearing-out list” of goods from 
which you can get what you ask for at 
prices which will delightfully astonish 
you. 


Messrs. Holden and Hardingham, of 12, 
York Buildings, Adelphi, London, W.C.2, 
are publishing during this week three new 
shilling volumes in their popular shilling 
series, “The Nature Lovers’ Library,” 
viz., ‘* Flowering Shrubs,” by Stanley C. 
Johnson, D.Sc., F.R.E.S. ; © Everybody’s 
Book of Geology,’’ by E. G. Fenner, B.A. ; 
and “ How to Forecast the Weather,” by 
J. H. Elgie, M.B.A.A., price one shilling 


net each. All three are well written, and 


many of our own readers will be especially 
interested in the last by an old friend of 
‘*QOurs”’ and theirs, if only to see if his 
hints are more reliable than those of some 
of our weather ‘prophets lately. 


The photographers ‘belonging to the 
party which has accompanied Professor 
Lecarme, the French scientist, to the sum- 
mit of Mont Blanc have succeeded, says 
a Paris telegram, in filming the so-called 
Brocken spectre for the first time. 


The whole Baltic Sea coast of Germany, 
which is to the Fatherland’s holiday- 
makers what the South Coast is to Eng- 
land, is suffering from millions and mil- 
lions of a new-kind of mosquito that have 
come to life. In their swarms these in- 
sects have invaded the seaside towns, and 
life there has become a misery. This 
insect 1s not the ordinary mosquito, but is 
thought to be a cross between a sort of 
midge and a mosquito. Its bite is a fierce 
one, and can cause sufficient, pain and in- 
convenience to send its victim to bed. 


The death is reported of Mr. W. H. 
Hudson, famous as a naturalist, and a 
writer of fine prose. After an ordinary 
grammar school education, he went to 
Buenos Ayres, and wandered through 
Argentina and Patiagoniia. One of his 
earliest ‘books was ‘‘ A Naturalist in La 
Plata.” Later he came to this country, 
and. wrote from 1895 onwards, ‘ British 
Birds,” ‘‘ Birds in London.” “ Nature in 
Downland,’’ ‘‘ Birds and Man,” “ Hamp- 
shire Days,” “ Afoot in England,” “A 
Shepherd’s Life,” ‘‘ Adventures Among 
Birds,” ‘Birds in Town and Village,” 

The Book of a Naturalist.” as late as 
1919, and ‘ Dead Man's Plack ” last year. 
a Vedic gee ia nature so 

» blended wit easant ies 
at village life and madeni, eas 


Fulda, in the Rhön hills, in Germany, have 
yielded some remarkable results. One of 
the gliders remained in the air for two 
hours and ten seconds, during which time 
he circled and planed and flew across 


‘country. Some of the gliders effected bird- 


like landings. The French gliders, though 
far behind the German, have shown 
progress. | 

The Quebec Government has decided to 
set aside $100,000 (about £22,000) for the 
purpose of establishing a Radium Insti- 
tute, under the control of the University 
of Montreal, for the experimental treat- 
ment of cancer. a 


At Emmanuel College the Research 
Studentship of £150 offered to a member 
of the College intending to pursue re- 
search, has been awarded in equal -parts 
to Mr. F. H. Edmunds, B.A., formerly 
of University College, Nottingham (for 
geology), and an honorary studentship has 
been awarded to Mr. S. T. Henderson, 
B.A., formerly of Aske’s School, Hamp- 
stead (for chemistry). 

The International Dental Exhibition 
will be held at the University of London, 
Imperial Institute, South Kensington, 
from next Monday, August 28, to Friday, 
September 1. ` ‘ . 
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LETTERS TO THE EDITOR 


THE SUN IN JULY. 


(47.]—I think I can further locate, in point 
of time, the origin of the fine group of spots 
first seen by Mr. A. Mee on July 19, as I 
observe the Sun daily, whenever opportpnity 
offers, with a fine 4-in. Grubb refractor, 
mounted equatorially with driving clock. 
On July 18, at 10h. 3m. G,M.C.T., otherwise 
10h. 3m. a.m (not summer time), İ recorded 
‘Clear, between clouds. With eyepieces 
magnifying 33 and 51 times, not a sign of 
spot or facula—careful view.” Mr. E. Denton 
Sherlock’s observation, which was made on 
July 18, at 7h. 15m. p.m., shows that the 
spot or group in question (which I will call 
No. 52 for reference) must have broken out 
on the disc on July 18, between the hours of 
10h. 3m. a.m, and 7h. 15m. p.m. | 

I may perhaps add a few remarks, con- 
densed from my. own work, on this interesting 
group :— 

“ July 19, 9h. 20m. a.m.—A new group of 
fairly large dimensions has broken out in s.f. 
quadrant near the limb since yesterday. It 
consists of a principal spot, small, umbra and 
p onni with dots, etc., round, preceded 

y a spot which has at least 4 umbræ, with 
white matter mixed up. 

“ July 20, 9h, 34m. a.m.—Group 52 seen 
under poot circumstances; but noted there 
was much interesting detail in it. 

‘July 21, 8h. 59m.—The group not much 
changed. The ieading spot is largest, with 
solid dark umbra; the s.f. spot is elongated 
and neat in size; n.f. spot the smallest. 

“July 23, 11h. 20m.—Leading spot com- 
pact, with triangular umbra. A long train 
of small spots and dots follows, ending. in a, 


kind of triangle. ` l 

“ July 24, 4h. 53m. (p.m.).—Definition very 
fine; 52 now consists of a fairly large spot, 
with elongated umbra, followed by a dot 
some way off. With eyepiece magnifying 
108, the sweep-up of the white matter of the 
photosphere in the penumbra of the large 
spot, culminating in the principal bridge over 
the umbra, was very fine. The granulations 
of the solar surface seen with the utmost dis- 
tinctness at this time. i 

:““ July 25, 9h. 40m.—Group 52 slowly 
breaking up. A huge mass of white matter 
coming from the n.f. direction divides the 
penumbra of the big spot into two, or, per- 
haps more accurately, breaks the encircling 
ring of penumbra. 

“July 27, 9h. 30m.*~The group is now re- 
duced to a small spot with umbra and penum- 
bra, and a dot, n.f. | 


Pd 


“ July 28, 9h. 40m.—52 is now a very small 
spot, with umbra and penumbra; ‘near p. 
limb; and followed by masses of branching. 
facule.’’ This was the last observation. 

I am glad to see that Mr. Arthur Mee is 
still going strong in astronomy. It is some 
years now since we met.. 

| E. E. Markwick, Col. 
. The Knowle, West Moors, Dorset. 


SUN IN JULY—MARS. 


[48.]—Replying to Mr. Mee (31), the solar 
disc was marked from July 5 to 12 by a 
pore and two spot groups, very small and. 
short-lived, eo from 19th ont plete Oy 
larger group, beginning apparently on the 18t 
as A brilliant lacila a limb. The disc was. 
blank, I ‘believe, for the rest of the month. 

There is a refreshing variety of opinions 
about the Martian ana other atmospheres; 
here is an additional one that may be little 
worse than any already advanced. Except 
for a brief interlude following ‘the spring 
equinox of either hemisphere. Mars is 
entirely frostbound, the hazy coast lines and 
cloudy spots being hoarfrost. The soft bright 
haze round the full limb, vanishing with a 
slight departure from the full, shows an ex- 
cessively thin atmosphere, permanently dust- 
laden and free from clouds. A liberal per- 
centage of carbon dioxide in the snowcap 
seems alone consistent with its rapid melting 
in spring, and this is driven alternately from 
Pole to ‘Pole in a viyifying stream retentive 
of solar heat. This brings about a complete 
reversal of terrestrial experience as summer 
travels downward from Pole to Equator, melt- 
ing the hoarfrost, disclosing the dark vegeta- 
tion (the maria), and forming pools of water 
along the synclinal depressions (canals). 

John McHarg. ° 


SUNSPOT GROUP ON JULY 19, 1922. 


[49.J— 2 have read Mr. Mee’s letter :3l, 
p. 41) with great interest. It also happened 
that I was observing the Sun on July 19, 
and {I am glad to be able to confirm Mr. 
Mee’s observation of a considerable group of 
spots, a sketch of which I append. Mr. Mee 
may like to compare it with his own obser- 
vations. The original drawing made at the 
telescope was an pencil, as are all my sunspot 
drawings, ‘but I am not at all sure they will 
reproduce satisfactorily, therefore the present 
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copy is in Indian ink. As to whether the 
group was visible previous to the 19th I will 
not venture to say definitely, but I believe 
not. I may say, however, that my observa 
tions of the Sun are usually restricted tö. the 
evening hours or early morning,, except on 
Saturday afternoons and Sundays. This 
sketch was made at 7 h. 15 m. G.M.T., the 
Sun being rather low, but definition fairly 
good. The 3-in. refractor, x 80, was used. 
Rhewl, Ruthin. J. A. Lloyd. 


EINSTEIN AND NEWTON. 
(50.}—With reference to [38], p. 50, Pro- 


| fessor Einstein has said that the classical 


mechanics of Galileo and Newton ‘‘ supplies 
us with the actual motions of the heavenly 
bodies with a delicacy of detail little short of 
wonderful ’’ (Relativity, p. 13), and that 
‘“ If we increase the accuracy of the calcu- 
lation, deviations from the theory of Newton 
make their appearance, practically all of 
which must nevertheless escape the test of 
observation owing to their’ smallness.” 
(Relativity, p, 102.) It is therefore clear that 
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the results of the Einstein theory, when com- 
pared with those of Newton’s theory, do not 
involve any observable differences in the dis- 
tance of the Sun from the Earth, or, indeed, 
in any of the distances or motions of bodies 
in the solar system, with the single exception 
of the rotary movement in the plane of the 
orbit of Mercury. 

It is a mistake to suppose that if a given 
diminution of velocity be doubled the result 
will in every case be one-half of the original 
velocity. That result can only arise when 
the first diminution is one-quarter of the 
original velocity. The effect may be ex- 
pressed as V -d v=v, where V is the 
original velocity, d v, the diminution, and v, 
the resultant diminished velocity. This may 
be confirmed by trying a simple numerical 
case. Robert Marshall. 
4, Wardie Avenue, Edinburgh, Aug. 18. 


Singapore, hopes to measure the amount— 
about 1.75 seconds of arc—by which light 
from a star is deflected in passing near the 
Sun. The result will help to prove or dis- 
prove Einstein’s theory, but does not appear 
to be of importance from an astronomical 
point of view. 

. There is, however, a new problem in astro- 
nomy, due to Einstein, who deduced that 
any line in a spectrum from a source of light 
situated in a gravitational field should be dis- 
placed towards the red to a small extent—so 
small, even on the Sun, that so far the effect 
has not been distinguishable among small dis- 
placements due to pressure, motion of the 
vapour, etc. Einstein in ‘‘ The Theory of 
Relativity,” p. 132, states: ‘‘ If the displace- 
ment of spectral lines towards the red by the 
gravitational potential does not exist, then 
the general theory of relativity will be un- 
tenable. On the other hand, if the cause of 
the displacement of spectral lines be- definitely 
traced to the gravitational potential, then 
the study of this displacement will furnish us 
with important information as to the mass of 
the heavenly bodies.” Probably the applica- 
tion of relativity theory to spectra will require 
and receive modification in very important 
researches now in progress on spectrum lines 
-as related to the internal structure of atoms ; 
it is of considerable importance in astronomy, 
since our knowledge of the stellar universe is 
based to a large extent on the velocities of, 
stars along the line of sight, as measured by 
displacements of lines in their spectra, and 
any causes affecting these dizplapement ae 


- RELATIVITY _AND- ASTRONOMY. 


[51.J—Some more information than has 
been given in answer to Mr. Arthur Mee’s 
query (25] may be interesting to him and 
others. In the first place, Einstein’s theory 
has no effect whatever on the computed dis- 
tanve of the Earth from the Sun, for, since 
this distance is approximately constant, and 1s 
measured with reference to an observer and 
standard on the Earth, there is no question 
of any relativity effect. According to the. 
theory, a standard yard travelling endwise 
with velocity v, relatively to an observer with 
another standard yard, would to him appear 


; = afa v? 
shorter to an extent given by / aa 


. 


be allowed for. 


WEATHER IN JULY, 1922—“ ASTRO- 
METEOROLOGY ™ — HAILSTORM 
ECHOES—THANKS AND EXPLANA- 


where c is the velocity of light. The change 
is extremely small; a velocitv of 263.5 miles 


‘per second would produce only an apparent | TIONS. 
shortening of one-millionth in the length of | {52.] RAINFALL. 
the moving standard. Accordingly, except- 
ing where the motions of electrons are under 
consideration, there are very few cases indeeu No. of 
where relativity theory need be taken into days |Grea- 
acecunt. with | test 
a ; {Total} ———]| fall 
Twenty years ago there were, I think, only Station in. |.01” .04"lin 24! Date 
three unsolved difficulties in astronomy (other a E or or {hour 
than troubles of mere mathematics)—viz. :— B £6 | In. 
1. A varying acceleration of Eucke’s comet, 5 S 
not shown by any other. 
2. An acceleration of the Moon’s motion by |t ondon (Holborn 
a few seconds of arc in a century. Viaduct) ....cccee-| 3 15 1.11|” 6th 
3. Advance of the perihelion of the orbit | London (Lewisham). .| 3.28 | 23 | 15 | 0.82 | 6th 
of Mercury, amounting to about 42” in-aļ|Tunbriđð ge Wells|3.52| 16 |12 1.11) 6th 
century. (See, e:g., Young’s “General | (Calverley Park)t.. | 
Astronomy,” Sec. 602, for a brief’ pre- Toi ag = hee 3.79 | 19 | 13 | 1.80) 6th 
Einstein statement as regards this.) Im abridge Wels 3.73] 19 | 14 |1.239| 6th 
Each of tĦese was a quantity remaining |.. (Sydenhurst) ...... 
after all known perturbations caused by other | Brighton .........-| 3.48 | 18 | 13 | 1.02 |- 14th 
bodies had been allowed for. The first diffi- | Worthing§ ..........| 2.48| 16 | 10 0.91) 6th 
culty is, I think, still nnsolved. The second | Cheltenham ........| 3.63) 18 | 16 1.12| 65th 
pean to be Caned D pan friction on the Ann tora) TETTEIT 320 i n eo a 
Earth (see, e.g., Dr.’ Jeffreys’ statement in | LOrqUayll eseesceeessj 2 . 
c i 5 ‘ation ” [Ipplepem .....+.+-| 4.37 | 20 | 14 1.73) Sth 
the Journ. Brit. Astro. Assoctation, Ippl p 428| 20 | 13 1128| 5th 


XXXI., p. 138-142). The third is accounted DAGON seosesseeeee 


for by Einstein’s theory, and Mr. Mee will 
be relieved to know that this is the only case 
in which that theory affects ‘‘ the older astro- 
nomy ” at all. Einstein deduced that in one 
revolution of a planet, the long axis of its 
orbit would advance through a very small 
V 2 
ca 
where v is the linear velocity of the planet. 
(See Eddington’s ‘‘ Space, Time, and Gravita- 
tion,” p. 123.) For Mercury v is about 30 
miles per second, and its orbit is considerably 
elliptical. The other planéts have smalier 
velocities, so that the effect is considerably 
less, since it depends on the square of the 


* Taken at 6 p.m. All others at 9 a.m. G.M.T: 
+ Average 2.81 in. Other averages :—§ 1.92 in.; 
|| 1.87 in; T 2.2l in. ~ : 


TEMPERATURE. 


Max. Min. Max. 
Station. shade. shade. solar. grass. 


Q Q o 
Holborn Viaduct 75 .. 48 .. 124 .. 48 
Lewisham eeeoene 77 7.. 42 ee — ' s ' 88 
Tunbridge Wells 
(CalverleyPark) 75 .. 43 
Tunhridge Wells 
` (Sydenhurst).. 74 .. 44 .. — .. 42 
Brighton........ 67 ee 48 ee — e 
Worthing* ...... 69 .. 46 


fraction of a revolution, given by, 3 


velocity; and, moreover. their orbits are so | Cheltenham .... 72 .. 45 130 38 
nearly circular that the positions of their axes Allerford ...... 79 .. 46 149 .. 40 
cannot be determined with sufficient accuracy Torquayt. see... n ie i aa sae 
to enable this effect of Einstein’s theory to Ipplopen ....... : = ee ge 
be disentangled from the residual errors of Means * 68,39; t 58°6°. 

the calculations. owe ee its small _ SUNSHINE. 

. amount, even in the case of Mercury, may. . 

be obtained by noting that Mercury makes we : na Eee 
about 415 revolutions in a century—i.e., J London..........+.0 134.4 .. 20th .. 1l. 
travels through about 538 million seconds of | Tunbridge Wells 178.1 20th ...14.8 
arc. The Einstein acceleration of 42 in. is | Brighton ............ 172.5 19th 13.8 
thus only in the ratio of about 1 if 12} | Worthing* ....... ... 185.9 19th .. 14.0 
millions to the total motion. Cheltenham.......... 143.8 llth 13.2 


Torquayt sssossoesees 18th <. 14.5 


The solar eclipse expedition from Green- } A ee a aoe 
verages .9 hours; .1 hours. 


wich, now at Christmas Island, south from 


The hailstorm described by me as having 
occurred at Tunbridge Wells on May 25 
seems to have been fairly widespread. Whiist 
Mr. Dacey reported hailstones the size ot 
marbles from Lewisham, a somewhat belated 
report which I have recently received from 
Mr. F. Campbell Bayard, the hon. secretary 
of the Croydon Natural History Society 
(Meteorological Committee), states that the 
observer at West Wickham (in Kent, about 
14 miles from London on the S.E. and C.R.) 
reports on that day as follows :—‘‘ The hail- 
storm on the 25th was the worst I have 
ever seen. Stones as large as half a golf bail 
and the same shape. It lasted over 40 
minutes, and devastated nearly everything 
that was above ground. . . Glass smashed, 
and not a leaf left on raspberries. 
Destruction indescribable.” The rainfall 
during the storm at West Wickham was 
1.33 in., whilst :at Sevenoaks as much as 
1.52 in. was recorded. It would seem that 
this storm took the form of a ‘“‘ tropical ’”’ 
cyclone, starting somewhere in the neighbour- 
hood of S.E. London, and travelling down 
the Thames, and so across the Weald of 
Kent, where it seems to have developed its 

reatest energy, and, after venting its final 
ury on Tunbridge Wells, to have suddenly 
dispersed! For, curiously enough, no trace 
of the storm could be discovered even one 
mile to S.E. and S. of the ridge to the S.E. 
of the town, upon which my observing station 
is situated. Even as near as Frant and 
Groombridge only ‘a comparatively light rain 
fell. It was as if the storm stopped abruptly 
at the border-line dividing West Kent from 
East Sussex ! 

I have to thank the many readers who 
responded to my offer of information about 
a new method of using an aneroid barometer, 
but I fear that some of them were under a 
misapprehension as to what I meant and 
were consequently disappointed. I was, how- 
ever, fulfilling an obligation, and that now 
being done, I am at liberty to make “ E.M.” 
readers the following offer:—If any reader, 
whether one of the disappointed ones, or any 
other, likes to send me a P.O. for one 
shilling to cover my time in preparing it and 
postage, I will send them a carefully worked 
out set of examples of reading an aneroid 
barometer (it will do equally well for a 
mercurial one, if height above sea-level is 
allowed for) with a view to accurate day-to- 
day weather forecasting, being the result of 
25 years’ personal experience in many different 
parts of England with instruments of both 
kinds. 

D..W. Horner, F.R.A.S., F.R.Met.Soc. 
Tunbridge Wells, August 14. 


“ TRUE ” FOCUS OF DIATOMS. 


(S3.}—With regard to the puzzling black 
and white dot effects given by P. anguiatum, 
it seems strange thet the influence of diffrac- 
tion is not more generally recognised by the 
majority of working microscopists, as dis- 
tinct from mathematicians. ere always 
seems a great tendency to forget that diatom 
markings are very little larger than the 
wave-length of the light used to see them by, 
and that in consequence it is not possible to 
get more than an. approximation to their true 
appearance. This being the case, the term 
“ true” focus is apt to be misleading. 

It is almost certainly established that ob- — 
jects of the order of size of diatom markings 
are too small to have any appreciable lens 
action, for the effect of their scattering the 
light by diffraction is so much more Important 
that any refractive effect they may have is 
` practically negligible. So, ingenious as it 
may be, it is doubtful if Mr. Royal-Dawson’s 
explanation will hold water. 

Some little time ago I spent an hour or 


{two playing with the dots of P. angulatum, 


dry, using a 1-12th of 1.37 N.A. ata magnifi- 
cation of some 1,200 diameters. There are 
two primary dot effects, the white dot above 


0] the focus and the black dot below it (assuming 


that the intermediate ‘‘ bead ’’ appearance is 
the best focus. as Spitta suggests in ‘‘ Micro- 
scopy ’’). But careful observation, even with 
a fairly full cone, shows that there are other 
effects_on either side of the primary dots. 
Focussing upwards from the white dot, an- 
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other black dot appearance is seen, the dots 
being due to the “swelling up ” of the boun- 
dary lines of the original white dots. The 

sition of the dots therefore appears to shift 
into the place previously occupied by the 
spaces between the white dots. This may be 
repeated'.several times as the focus is altered 
upwards ‘before the dots become too faint to 
distinguish. The same obtains below the black 
dot focus. If the iris is closed down the 
secondary dots are more distinct, so that more 
series are visible and, moreover, the distance 
through which the tube must be moved to 
shift from any one series to the next also 
increases as the iris is closed. I took some 
measurements at the time, but, not pursuing 
the matter, these were destroyed. 

Quite accidentally, I ran into an analogous 
case to these secondary dot effects. Taking a 
reasonably good photo of angulatum and a 
pocket lens, one can, by careful focussing, 
exactly reproduce the secondary dot effect 
by the swelling out of the boundary lines. 
One cannot, however, reproduce the primary 
change from white dot to black dot. It would 
appear probable, therefore, that the primary 
change is a matter of diffraction and that 
the secondary changes are not necessarily so, 
although it is quite possible that they may be. 

The following ‘‘ explanation ” of the action 
of diffraction and interference in the produc- 
tion of the dot changes is not put forward 
with any claim to strict mathematical accur- 
acy, but is intended merely to show the kind 
of thing that takes place. The theory of 
Abbe is now well established and reconciled 
to a very large extent with practice by tae 
work of British scientists, particularly of 
Prof. Conrady. It is pretty certain from the 
theory that the light falling upon an object 
such as a diatom is split up by the markings 
into a central beam and two or more dif- 
fracted beams. These are refracted by the 
objective and proceed along different paths 
to the image plane, where they again unite 
to produce thé image. This is then further 
enlarged by the eyepiece, but this can be left 
out of account for our present purpose. Thus, 
any point in the image is receiving light which 
has. come along the central beam and also 
some that has come along a diffracted beam, 
but in each case from the same point in the 
illuminant. } 
the paths, it does not follow that the two 
portions of the light are in the same phase. 
Thus, if an ether particle, to use a convenient 
method of illustration, at the point in the 
image 1s moved upwards by a wave in the 
central beam at a given instant, it may tend 
to be moved upwards also by a wave from 
the diffracted beam. The waves in this case 
are in the same phase and the particle moves 
vigorously. When such is the case the object 
of which the point is the.image will appear 
white. If by focussing the microscope the 


image plane is displaced slightly, the differ-, 


-ence in the paths of the central and diffracted 
beams will be altered. In this case the phase 
relation will be altered, and while the par- 
ticle tends to move upward on the crest of 
a wave in the central beam, it may tend to 
be moved in the opposite direction by the 
action of the diffracted beam. The actions 
therefore cancel out to a greater or lesser 
extent, and the object appears as though no 
light were coming from it—i.e., it appears 
black. | 

It may be objected that this is pure theory, 
and hence open to question, but it is theory 
upon which is based the design of modern 
objectives, in the computation of which such 
phase relations are taken into account. 

As regards the tracture of P. angulatum, 
the photos in Spitta do rot altogether bear 
out Mr. Royal-Dawson’s remarks. In several 
the valve is shown split right through the 
dots. W. Gilbert Millar. 


THE POWELL AND LEALAND 
NO. 1 STAND. 


(54.}—On my return from a skort holiday 

I have just read Mr. Eliot-Merlin’s letter in 
your issue of the 28th ult.. and while agree- 
ing whole-heartedly with the first part, must 
sae issue with him regarding the last few 
Done Many years ago my firm made 

ughout a number of the No. 1 Powell 


involvin 
highest figure that Mr. Powell could possibly 
pay. 
that no firm, big or small, British, American, 
or Continental, ever could or ever will be 
able to market the No. 1 P. and L. stand as 
a regniar line and as a\paying proposition. 
A single instrument may be specially built 


‘cannot afford it, and will have 


Now, owing to the difference in 
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and Lealand stands for the late Mr. Hugh 


Powell, as well as certain of the component 
ita and so I am in a position to speak of 
this 
Although my grandfather, 
James Swift, was most willing to help to 
distinguish 


model with first-hand knowledge. 


the late Mr. 
a fellow-craftsman, he was 
forced to give up this work, owing to its 
him in a considerable loss at the 


In view of this, I am prepared to state 


for the exceptional enthusiast who has a 


couple of hundred pounds or so to spare; 
but that is another story. 
judge questions the superiority of this stand 
above all others,’ but the overwhelmingly 


No competent 


great majority of users do not want it, 
the Con- 
tinental model; similarly a London-made 
repeater watch is unquestionably a much 
finer article than a machine-made wrist- 
watch; but nowadays people can neither 
afford, nor do they want, the former. If 
the English opticians did as Mr. Eliot- 
Merlin suggests, and refused to touch the 
Continental type, offering their customers only 
No 1 Powells, they would probably be much 


more widely crtiticised than they are now, | 
and 


certainly more justly so. Certain 
workers, appreciating that the No. 1 P. and 
L. stand is too big and elaborate for general 
use, have suggested a modified form, but this 


‘would be neither fish, flesh, fowl, nor good 


red herring, for the glory of this classic 
instrument lies in its proportions and the per- 
fect co-ordination of one part to another, 


which any alteration or simplification in 


design immediately destroys. Messrs. Powell 
and Lealand offered several simpler models, 
but they are all comparatively unknown. 
_ Mansel] P. Swift. 
81, Tottenham Court Road, W.1. 


POLLEN : MICROSCOPICAL. 


[55.—I am sure we are all much indebted 
to Mr. Brown for his most interesting letter 
on Pollens. I for one had no idea that the 
subject was so recondite. With regard to 
Mr. Royal Dawson’s letter upon Pleuro- 
sigma, perhaps he is unaware that the litera- 
ture upon this subject is very large, extend- 
ing, too, through a good many years. The 
lens theory has, of course, been investigated ; 
it has also been shown that holes behave in 
a similar manner. This diatom has certainly 
two bold membranes, to which some add a 
third and more delicate membrane. Both 
the bold membranes exhibit ‘‘ postage stamp 
fractures,’’ and these have been photo- 
graphed. The expression ‘‘ postage stamp 
fracture ° was originally coined by me when 
working at this diatom. 


Edward M. Nelson. 


TERRESTRIAL TELESCOPES. 


{56.}—Mr. Nelson evidently differs from me 
as to the purpose for which terrestrial tele- 
scopes were meant. I do not use mine for 
separating fine lines 2”.82 apart, but for view- 
ing the details of the distant land or sea- 
scape. It does not at all follow that the 
power which is best for the former purpose is 
most efficient for the latter. Every observa- 
tional astronomer knows that to separate a 
close and equal double star he must use a 
power of x 50 to x 80 per inch aperture. 


But if he tries the same power in the Moon 


or planets he will be disappointed. Our 10-in. 
Grubb refractor here gives a delightful view 
of y, Andromede on a steady night with 
x 500. But when I want to see Jupiter I 


| find x 500 is quite useless, and x 120 much 
|to be preferred to any other, while Saturn 


shows best with x 175. The same two 


powers are excellent on the Moon, on which 


x 500 would be very disappointing. Even 
so, we must expect to find, and, in fact, do 
find, that powers of 12 per inch and 17.5 per 


inch will do better in a terrestrial telescope 


on terrestrial objects than anything like 40 
per inch, even though the latter may sepa- 
rate fine lines better. Terrestrial telescopes 
are not meant for separating fine lines. 


| the miscroscope.’’ 


Auc. 25, 1922. 


. It was not because of its name that I 
thought my 4-m. Tulley 0.g. good. Even at 
that time, over twenty years ago, I knew the 
difference between a good o.g. and an inferior 
one, and I valued it because it gave perfect 
star images, and would divide » Orionis and’ 
other objects of the same class sharply and 
clearly. Likewise, I knew all the defects of 
the common erecting eyepiece, and that was — 
the very point of my praise of the 3$-m. 
Newtonian as a look-out glass—an absolutely 
aplanatic image and a perfect eyepiece, free 
from the chromatic errors of the erector. I 
have no doubt the 3}-in. mirror would have 
given points even to Mr. Nelson’s instrument 
at separating fine lines, probably beaten it, 
as the Newtonian’s separating power is 
superior to a refractor’s of the same aper- 
ture. But whenever I tried it up to 40 or 
so per inch I found that results on ordinary 
terrestrial views were inferior to those 
obtained with 12 to 15 perinch. So as that 
sort of view is the proper work for such a 
telescope I prafer to call the wers that 
show it best the ‘‘ best powers,” not those 
which may be best for some fancy object of 
a different class altogether. 

I have been the possessor (and also the 
maker) of dozens of object-glasses since I 
had that Tulley, and have tested lenses innu- 
merable, including many by Grubb, Cooke, 
Wray, and others of the world’s biggest 
makers, but I have found very few better 
than,my old 4-in., of which I cherish an affec- 
tionate remembrance, though I parted with it 
years ago. . 

For critical experiments, such as those of 
Mr. Nelson with close and fine lines, such 
things as small fields of view and want of 
light in the image will hardly matter, as he 
probably projected his lines on the sky or on 
some specially illuminated background. But 
for ordinary views these things do matter 
very much indeed, so that in this way again 
his reasoning is fallacious in the extreme. 
Being an expert with the microscope, Mr. 
Nelson will understand me when I ask him 
what he would consider the ‘‘ best power for 
Clearly the answer must 
depend on the object. The power that would 
resolve the lines of a Pleurosigma would be 
wholly useless for an opaque object, such as 
an insect mounted ‘‘ without pressure.” — 


Wm. F. A. Ellison. 


TERRESTRIAL TELESCOPIC MATTERS. 


(57.J—ADr. Ellison (letter 43, p. 51) makes 
it clear that as many seamen preler telescopes 
with the objectives turned inside out, really 
fine glasses are thrown away on them. Naval 
men of all ranks being as a rule highly trained 
and intelligent, it is astonishing how such an 
absurd custom arose and became general. It 
might be assumed that in the Army and Navy 
at least instruments would be issued ‘with an 
accompanying leaflet of instructions as to 
their care and efficient use. As regards Army 
telescopes, something of the kind was done 
many years ago; at least a caution was issued 
against fingering the objectives, and then 
roughly cleaning them. At present, in the 
London shopticians’ windows, numbers of 
prism binoculars bearing the broad arrow 
are displayed as surplus war stores, and there 
are also regulation “° officer-of-the-watch ” 
telescopes in evidence. The optically ignorant 
man-in-the-street, who is usually shrewd 
enough in practical matters, may naturally 
obtain one of these under the impression that 
they are most efficient instruments for sea- 
side and holiday use, having been approved 
as sufficiently good for our fighting forces 
during the war. If, on trial, he is disap- 
pointed, he will probably blame his own ina- 
bility to appreciate a good thing, designed 
for the use of ‘‘ serious workers ’’; but in 
all likelihood he -will not realise that he. is 
carrying far more weight and bulk in rela- 
tion to power than is necessary. In the end 
the glasses will be left at home when long 
walks are undertaken, As regards the quality 
of much of the dumped optical stuff now so 
abundant, one is reminded of Punch’s picture 
of a pretentious host at dinner, desirous of 
duly impressing his guests, tasting his wine 
and (thoughtfully inquiring, ‘‘ Mary, is this 

‘ithe besti xherry?”’ receiving the unexpectedly 


T wee he. ee, 


t 


_ readers, if an expert familiar with this in- 
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_ Auge. 25, 1922. 
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exception to my conclusions. But with refer- 
ence to the triangular form of the pollen 
characteristic of this order, that of Phormium- 
tenax, liliaceæ, is also triangular, yet I should. 
never class it with, say, the willow herbs, as 
the surface markings differ so considerably 
from these. . 
. Regarding the examination of pollens, I now 
mount them in duplicate on the same slide, 
one dry and the other in oil. Should the oil 
spoil the form, I have the dry mount avail- 
able, but so far I have been most fortunate 
in oil mounting, while it throws up detail 
which is wholly, or nearly, lost in a balsam 
or styrax mount. 
- To Mr. Brown’s list of suitable pollens for 
examination I should like to add those of 


cautious reply, ‘‘ Well, sir, it’s the best 
you’ve got.” A. A. C. Eliot Merlin. 
Eaiing, August 20, 1922. 


COLONEL GIFFORD’S ARMY TEL»- 
SCOPES. 

.(58.]—I have acquired one of Colonel Gif- 

ford’s Army telescopes, and it would be of 

great interest to me, and probably to other 


strument would give a technical description 
of it, and instruction as to the manner of 
getting the best out of it. .I understand 
that the object-glass is a 24 ins. (cemented ?) 
doublet (apo. or semi-apo.?) of 24 ins. focus. 
The erector lens seems to ‘be a cemented com- 


bination. The eyepiece has a very large ap- 
ent field, and may be a Kellner of some 
ind; it has a rather close eye-point. The 
power of the telescope is said to be x35. 
There is a short rack tube and a very long 
draw tube. The latter, I suppose, is neces- 
sitated by the erecting system, but it does 
not make for steadiness. In my specimen 
the eyepiece is so tightly fixed in that I 
have not yet been able to try an astro. eye- 
piece. By removing the erector and closing 
the draw tubes I get a stumpy astro. tele- 
scope af low power and bright inverted 
image with the present eyepiece, but I have 
no idea of the power. | 
- Rightly or wrongly, I have a preference 
for low-power oculars with a long eye-point. 
The power of x35 seems to me to be too 
high for many purposes—say, observations 
in twilight or dull weather—and I should 


like to try an eyepiece with a longer eye-’ 
I may be 


point if such can be obtained. 
wrong, but I think that a power of 10 per 
inch with an ocular after the fashion of a 
Telaugic micro-eyepiece, or perhaps a Comet 
eyepiece, would give a wide and brilliant 
field very pleasant for general look-out pur- 
poses. 


resolution, though I quite realise that a very 
low power is not using the fine object glass 
to anything like its resolving capacity. 


I should much like to try a prismatic erect- 


ing system with several oculars, ‘but I fear 
that the tubes will not close short enough 
for this. J. A. STEWART. 


POLLENS. 

[59.}—I have found Mr. N. E. Brown’s 
letter [59] most interesting, and I am obliged 
to him for pointing ‘out that the character of 
pollens is no indication of the natural order 


‘to which the plants belong. Unfortunately, 


I have too few genera of any one order, and 
also too few orders, to have discovered ex- 
ceptions to a conclusion which I have evi- 
dently founded on insufficient evidence. For 
instance, I have no examples of Empetracese 
or Droseracee, so that I am unable to com- 
pare the pollens of these with those of erica, 
arbutus, vaccinium, azalea, and rhododen- 
dron, which genera, I believe, are comprised 
under the order Ericacee. From his letter, 

owever, I gather that there is an order of 
Vacciniaceæ, but, not being a botanist, and 
only having some old books of reference, 
among them ‘ An Encyclopedia of Plants,” 
J. C. Loudon, 1841, I naturally come to grief 
at times. In this work vaccinium is placed 
under Vacciniez, Tribe 2, of Ericaceæ, Ord. 
XCIV. Perhaps Mr. Brown would be kind 
‘enough to tell me whether vaccinium belongs 
tò an order nearly ielated to Ericacee. 
Empetracee is Ord. CXL. and Droseracee 
Ord. XVII, both far removed from Ericacee. 


- So that similarity of their pollens is at vari- 


ance with my conclusions. The pollen of Sal- 
piglossis is a tetrad, but the general arrange- 
ment and markings are so different from those 
of Ericacee that I should not for a moment 
consider them to belong to this order. Salpi- 
glossis my book places among the Solanacee, 
but its pollen bears no relation whatever to, 
say, Solanum nigrum or any other specimens 
which I have of this order. Here is either 
an exception before me, or Salpiglossis does 
not beiong to the Solanacee. Would Mr. 
Brown kindly enlighten me? I find the 
pollens of epilobium, fuchsia and cenothera, 
Ord. Onagrariacee, to be similar to one 
another, but I have no example of Proteacee, 
so that here again I have missed finding an 


Zealand flax, now in flower. 


For pleasure purposes, it seems to 
, me that visual acuity comes before high 


Cardamine pratensis and the Crucifere gene- 
rally, holly and Phormium tenax, or New 
These are beau- 
in oil. 


W. G. Royal-Dawson. 


HANDY TROUGH FOR POND AND ROCK 
AND POOL LIFE. 


(60.)—I suggest thai. a handy trougn for 
pond and rock and pool life can be made in 
the fashion of two similar brass frames drawn 
together ‘by a bolt at each corner. 

Each frame consists of two bars of square 
brass rod, joined by two stout wires. They 


tiful when mounted 


clamp two glasses separated by a piece of the 
square rubber cord used for catapults. The 
glasses may be photographer’s cutting shapes.: 
Jf the top front bar is longer than the others 


‘a jointed arm for aplanatic lenses can be 
‘fitted. The glasses are readily slipped out 


and replaced when cleaning is needed. Such 
a trough is cheap, easily made, and perfectly 
watertight. F. C. Harrop. 


— >e o 0 | 
REPLIES TO QUERIES. 


[386.}-CUTTER-SPEEDS.—On page 29 a 
correspondent gays the slip and stretch of the 
lathe-bands will interfere with any exactitude 
of speed-ratios. A good many years ago one of 

our `“ crack” lathe correspondents found that 

y making semi-circular grooves to fit the 
gut, instead of grooves with a “ Vee” bottom, 


the ratio was so exact that he could cut a 


thread of 100 to the inch with the utmost pre- 
cision. e effective radius, of course, was 
measured to the centre of the gut: that is to 
say, if D, d and g are the diameters of the 
large and: small heels at bottom of groove, 
and g that of the gut, the speed ratio was 
(D + g) + (d + g). 

DO OOT OF OBLATE SPHE- 
ROID.—Many thanks to ‘‘ Cosmo ” for his reply 
to this query. As J qnnot get my result to 
approximate, however, will he or some other 
reader oblige ‘by sending me the solution in 
detail? By the calculus ji obtain an answer of 
3610.4, but feel sure some error has been made 
which I cannot determine. I am anxious to get 
the correct result, as it_is for a practical pur- 
pose. My address is in advertised column. 

` J. R. Davis. 


(50.J—K RAK ATOA.—Tyke asks: Would not 
the small stones have a chance of being hurled 
beyond the Earth’s gravitation? Does this 
mean, ag gravity is understood to-day, that, 
take the Moon for instance, but for the speed 
at which it is travelling 1t would be imme- 
diately drawn into the Earth? In other words. 
if the Moon should suddenly lose its apeed 
and become stationary, would it be immediately 
drawn into the Earth by gravity ? RB. 

[51.1 --CASSEGRAINEAN TELESCOPE.— 
Tiere are several curious mistakes in the 
replies to this query by Mr. W. Hindle and 
the Rev. W. Ellison. In his description of the 


method of calculating the equivalent focal 
length of the combined mirrors Mr. Hindle is* 
at liberty to take any proportions that he 
likes, but he ought to calculate correctly from 
them. He supposes that the focal length of 
the large mirror is 24 in., and that the small 
one is placed 4 in. nearer to the large one than 
ite focal length. Therefore the distance be- 
tween the mirrors must tbe 20 in., and as he 
places the final focal point 4 in. beyond the 
large mirror, the distance betwcen the small 
mirror and the focal point must ‘be 24 in. He 
says that it is 28 in., and that the cone has 
been lengthened seven times, whereas it has 
been increased only six times, and the equi- 
valent focal length of the combination is only 
144 in. instead of 168 in. He says that this is 
too much, and that. it might be reduced sli shtly 
by reducing the focal length of the large 
mirror. But this is already only 4 diameters, 
and I think it would be difficult to find a man 
who would make such a mirrcer. I may add 
that a similar reduction in focal length may 
achieved by flattening the curve of the small 
mirror or by bringing it nearer to the large 
one. From their replies it is clear that Mr. 
Hindle haa read Ritchey’s paper, and that the 
Rev. W. Ellison has not done so. If he had 
seen it he would not have said that. it is 1m- 
possible to test the convex mirror, for it con- 
tains a clear description of the method of doing 
this. But what he has written about the eve- 
ieces of Cassegrainean telescopes is different. 
e says that they cannot be used with other 
instruments. This is not correct. They are 
low-power Huyghenians of the old type, the 
focal length of the field-lens being three times 
that of the eye-lens. He also says: ‘“‘ Negative 
eye-pieces which cannot be fitted with cross- 
lines, focus being between lenses.” Which is 
absurd. He may mean that the screw will not 
fit the ordinary draw-tube, but an adapter can 
be used. Discs cast with holes in them would 
generally be more expensive, as an iron mould 
would have to be m and paid for. The way 
to bore the hole has been described many times 
in the “ E.M.” 
oe A. Woolsey Blacklock, M.D. 
[54.-DEEP COLOUR FOR BRASS 
LACQUER.—I assume you want a deep cold 
lacquer. Purchase from ‘any druggist or 
colourman ‘about sixpennyworth of dragons 
blood, You simply add a little of the powder to 
your lacquer, to the desired shade. It is better 
to use another bottle, so that you may have 
two shades, or act as a safeguard, as you 
may get it too deep. i, 
Gateshead. l Wm. Douglas. 
` [56. -NBW MOON.-—I asked this question 
in different words a year or so ago, and! was 
told by a correspondent that “‘it was an ilu- 
sion only explicable by spherical trigonometry ! 
I felt sat upon, but not satisfied. I hope 
A. B. S. will meet with better treatment. 
think the fact is that the Sun is so far off that 
a ray of light directed to the centre, or, indeed, 
any part, of the Earth is practically rallel 
with one to the Moon. When the Earth turns 
far enough to produce the effect of the Sun 
sinking below the horizon we unconsci dusly 
picture it as lying below it at a distance not 
very different from that of the Moon. In this 
case, supposing the Lunar bow to be strung 
and an arrow fitted it would point downwards 
below the horizon, whereas the further off the 
Sun is the more the arrow would depart from 
this apparent position. Glatton. 


[57.}—-LIGHT RUNNING OVERHEAD 
GEAR FOR ORNAMENTAL WORK ON A 
6-IN. LATHE.—Not knowing what the essen- 
tials of your present drive are, it is difficult 
to advise. Assuming that the design is zuitt- 
able for the lathe, look to three things :—(1) 
Alignment. It is quite likely that use has dis- 
torted the framework, thus imposing a heav- 
ing, breaking effect through the medium of 
the bearings. (2) Bearings. For this sort of 
work there is nothing like Skefko spherical 
race ball bearings; if you can, I strongly 
advise that you fit them and thus overcome 
both troubles Nos. 1 and 2 at once. Second- 
hand ones will do and can often be picked up 
cheap. (3) Balance. When running at nign 
speed on a light-shaft a pulley out of balance, 
even a small amount, will impose quite an 
amount of stress on otherwise free parts. Pro- 
viding that conditions are so bad that the 
whole design of overhead gear is not propor- 
tionate or suitable for the lathe, there is cnly 
one thing to do—design another. Booth. 


[60.1 —SAND HOLES IN BRASS ROLLERS. 
—The treatment will depend on the thickness 
of the brass shell. The usua] mode is to dnll 
out the hole and drive or screw in brass pegs, 
the surface being carefully finished off after. to 
make all smooth. If there are areas which 
have not cleaned up in the turning. then this 
treatment is of ro use, and the low patches 
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must be tinned and filled u 
«the rollers have not got to heated to any 
degree. In this case it is better to do the 
filing up before the last cut is taken in the 
lathe, and then the final cut will true all up 
together. If the rollers are to be used at a 
heat above the safety point of solder, then the 
patches must ‘be plated up, say with copper, 
rollers finished up in lathe afterwards. 

David J. Smith. 


{60.}-SAND HOLES ON ‘BRASS 
ROLLERS.—There can scarcely be sand holes 
on. brass sheet, although there may be “ spilly ” 
places, as the rolling strip from which the sheet 
are cast in metal strip-ingot moulds. Probabl+ 
you have cast-on casings, and these, if put on 
in one cast instead of two—low cost is the con- 
sideration which causes this method to be 
adopted—will necessarily be unsound and full 
(more or less) of gas-holes because the iron 
or steel spindle is not often tinned in low- 
priced work, and molten brass in contact with 
solid iron at a temperature below that of the 
molten ‘brass does not form an amicable part- 
nership. ‘Having the rolla turned up ıt is 
necessary that they should be made clean, and 
then the holes should be filled with hard 
stereo metal, this being used like solder with a 
suitable flux. Good stereo, or even a good 
type metal to which about 4 per cent. of 
bismuth is added, does not contract appreciabl+ 
in cooling, and, being hard, it can be finished 
off with a sharp tool in the lathe to leave a 
good working face on the rolls. Almost any 
hard ordinary solder will answer the purpose, 
however, if a small percentage of bismuth is 
added to prevent contraction, but it is better 
to have solid brass casings. If you have smooth 
rolls covered with thick sheet brass properly 
bent and sweated on to the iron. there !s no 
need to turn the rolls, and unless the brass is 
too soft or too much soft metal is used in the 
sweating on this form of casing should work 
true until worn out. The best casings for rolls 
would be cast, and after being turned up. 
forced on to the spindles with a moderate 
pressure, for, although the process is costly as 
compared with casting-on, the result gives so 
very much better results, that for acourate 
work it is profitable in the long run to employ 
it. In no case will you get solder to hold on 
dirty brass, and for this purpose tinning the 
surface is worth the trouble, because this shows 
up the dirty spots. Walter J. May. 


(61.1—CRANK BENDING.,-—One of the best 
smiths I ever had used no awpliances for bend- 
ing cranks wp to 2-in. stuff, and could turn 
out any number true to size. You, as a smith, 
will realise that smiths are born, not made, 
and the average man has to invoke mechanical 
assistance to do what the born smith does by 
hand and eye alone. The only appuence you 
cau rig up in the average small shop is a 
series of pins in the swage block or marking 
plate. Three pins will be required, one at 
each inside corner of the throw. and one in- 
side the throw. Holes must. be drilled in the 
table to take these in the correct position, and 
the dia of pins should suit the radius of bends. 
If the cranks are close bent, onlv one pin will 
be’ required in the throw, but if square bent, 
you will require two pins, one on each corner. 
The smith mentioned above always bent the 
throw first, opening back the shafts afterwards. 
Unless you have a large number to do, there 
is no special lathe made for the job. The ends 
are rough turned, and cast-iron flanges carry- 
ing the crank centre are pui on ends and fixed 
by a setscrew tapped in boss of flange. Blocks 
of wood are driven between the flanges and 
the crank web to take the thrust of the centres, 
and the pin is turned up with a long narrow- 
ended tool. There are special crank pin turn- 
ing lathes, but these are very expensive items, 
and only a large demand would warrant the 
purchase. Really it will not pay you to make 
your own cranks, as firms which specialise in 
thts work turn them out far cheaper than you 
could do. David J. Smith. 


(61. —CRANK BENDING.--Considerable 
skill is necessary to forge bent cranks nicely 
even with good handworking tools. Startmg 
with the rough bar, the first operation is to 
“ pump up” in two places where the bends of 
the cheeks next the crank-pin are to come. 
This pumping up is necessary to swell the 
diameter of the bar to such an extent and to 
such a length as to allow for the stretching 
which occurs when bending: it is a matter 
for experiment and judgment and varies some- 
what according to the radius of the bends. 
The bar should now be bent in the form of 
a flat “U.” the bottom of which will consti- 
tute the crank-pin, the bends taking place 
where the bar is swollen in the pumping up 
Poea. To facilitate thia dual operation iwo 
caa Ss are required. First, a simple but hefty 

ast-iron block grooved at right angles to take 


with solder, if 


.the fashion of Fig. 2. 


the diameter of the bar, and provided with 
some means of clamping the material whilst the 
first bend is being made. To this end nothing 
beats a couple of square eye clamps and a 
wedge. This and the blocks subsequently 
briefly described should be rigidly mounted 
on floor stands in a convenient position to 
handle the work; if long multiple throw cranks 
are to be worked upon, the best position is 
with the centre-line of the groove horizontal 
and with a fair amount of floor space clear 
around these sides. Second, a block similar to 
that shown in outline in Fig. 1. This block 
should be provided with wedge clamps on cne 
side and the bottom, so that the single bent 
bar can be held up to the block whilst the 
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‘double bend is made and can act as a swage 


block for the inner side. Proceed by pumping 
up as before, where the bends next the shaft 
proper are to come, and bend in block after 
The clamps intended: for 
use with this block are simple U clamps with 
rectangular slots, again to take a wedge, the 
two arms of the U to drop down AA and CC 
whilst the wedge is driven through B in the 
one case and across the bottom in the other. 
The bar so far operated upon is heated locallv 
where a bend is to come, dropped into the 
block, and clamped through CC. then bent and 
worked over to the right as the block is shown. 
When making the final bend clantps are used 
in both AA and CC, whilst the shaft is worked 


ever to the left-hand. Single throw cranks 


are a comparatively simple job to turn on 
“dogs,” that is, a¥xiliary pieces fastened to 
each end of the shaft carrying centre holes, 
upon which the whole rotates whilst turning 
the crankpin. The same cannot be said of 
multiple throw ‘cranks. particularly those 
having more than two throws and in different 
planes. ‘Such cranks are very springy, rnd 
unless special machinery is available almost 
demand the use of eccentric steadies. ‘hese 


' 


latter are really auxiliary bearings of large 
diameter, through which the crankshaft can be 
threaded’ and a portion of it clamped tightly 
in ‘‘ Vees ” sufficiently near to the crankpin to 
be turned, so that it is supported un to the cut. 
Such steadies are very useful so far, but they 
have the disadvantage that they themselves 
must bo rotated through the medium of the 
portion of the shaft to be turned between 
them and the driver, thus tending to sorirc 
the shaft the whole time cutting takes place: 
however, If properly used they bring an almost 
otherwise impossible job into the scope of a 
good workman. J. Booth. 


(62.I—LATHE MANDRELS.—The inverted 
cone type allows of a very much larger “dia 
cone ‘being used. with conseauent advantage in 
wearing life and stiffness. If the rear cone is 
formed on the mandrel, it has to be small 
enough in diameter to allow of mandrel being 


withdrawn through the speed cone and large 
backgear wheel. Therefore the loose cone is 
to be preferred, and the two fixed cones are, 
as you state, only fqund on the cheaper lathes. 
With two cones formed solid on the mandrel, 
it is obvious that accurate adjustment cannot 
be made, as the two oones never wear alike, 
and therefore need separate adjustment, and 
all my experience is egainst moving the bushes. 
A soft steel mandrel will run satisfactorily, but 
naturally will not be so gocd as a hardened 
one, though, if home made, it will probably be 
a good deal more accurate, as you may not 
‘be able’to grind the mandrel up after harden- 
ing For a 3-in. lathe the size of cones you 
give would serve; ‘but, if you can, have a loose 
cone at the back end as large as the front 
cone; it will pay you. David. J. Smith. 


[62.]—LATHE MANDRELS.—There are no 
real advantages in the lathe headstock design 
which involves reverse tapers, rather the oppo- 
site. 1. The rear journal must of necessity be 
a sliding fit on the mandrel proper with no 
means of rigid security when in position ex- 
cept the adjusting nuts. 2. Very difficult to 
adjust on account of two tapers approaching. 
each other. 3. To avoid excessive overhang in 
front the thrust has need to be taken up 
separately in the rear, with the result that 
any heat generated in or transmitted to the 
mandrel expands it in the direction of its 
length in the rear, whilst slacking the front 
onc; a very undesirable condition. 4. ‘The 
front bearing receives very little support from 
the rear one; in consequence, there 1s a great 
tendency to excessive wear in the bottom of 
the front bearing. The double cone solid -type 
of mandrel has very few, if ‘any, advantages 
over the foregoing. Reconsidering the akove 
items seriatim as they apply to this typa L 

e rear bearing bush has need to be made 
adjustable in the headstock casting proper, 
firstly to ensure the mandrel fitting in both 
tapers at once, and, secondly, to take up un 
even wear (the front bearing will persist in 
wearing the more). A little advantage is appa- 
rent here because the bearing i can be 
rigidly locked in position after adjustment. 
2. Adjustment is effected with twice as much 
movement of the adjusting nuts, other things 
being equal. and is thus finer than the fore 
going, but is a more complicated operation. It 
is necessary to bring up mandrel well into the 
front bearing, adjust the rear bearing bush, and 
lock it, adjust the mandrel lock nuts and set 
the thrust. 3 and 4. The same remarks apply. 
It may appear as though the latter arrange- 
ment might be simplified by using a fixed rear 
bearing. but experience has shown that 6 
sliding bush ıs a necessity. It is very difficult 
indeed to fit two tapers over their whole 
length, and if this condition is arrived at it i8 
not long adhered to when running, and after 
wear has taken place in the front bearing the 
whole thing has to be re-bedded to make a 
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satisfuctory job. Mr. Grimes does not men- 
tion what is probably the greatest factor in 
lathe headstock design so far as this considera- 
tion goes, that of adequately taking the thrust 
whilst not disturbing the adjustment of the 
bearings. The “thrust” (that is, the pressure 
tending to push the mandrel backwards) when 
drilling a fairly large hole or when a piece of 
material has expanded between the centres 
through the heat of eung is enormous, and 
has need to be taken up by a rigid surface 
on the headstock facing the front, and, con- 
sequently, not only is it necessary to pull the 
mandrel into its taper bearings, no matter 
of which design yet considered, but it 1s neces. 
sary to ensure that it can go no further, other- 
wise it will jam in its bearings one or the 
other. Why not a double taper for the front 
bearing, both tapering the same way, and @ 
parallel one for the rear. the adjusting ruts 
to be behind thej front bearing? With this 
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arrangement the thrust is taken where ıt 
should be—immediately behind the chuck—and 
any expansion lengthwise does not upset the 
fit of the bearings in the least, whilst being 
of the best proportions to enable a goodly sized 
hole to be put through the mandrel. The 
writer’s present lathe is of this design, and, 
after many years’ experience covering almost 
all types and sizes, it is by far the best yet 
for small lathes. Should this type be adopted 
suitable dimensions are given on the sketch. 
The writer’s mandrel is of tool steel, hardened, 
ground, and lapped, as also are the bearings ; 
the rear bearing is adjustable on the lines of 
the spring collet, and, after years of work, 
shows but little one of wear and has not yet 
been adjusted. ere is no reason at all why 
a good grade of mild steel running in phosphor- 
bronze bearings should not give good results. 
J. Booth. 

[63.1—WATER -GAS 
LIGHTING:—Yes, very much so, the present- 
day coal-gas being very largely composed of 
water-gias, termed blue-water-gas, so named, 
no doubt, on account of the colour the con- 
sumer turns when faced with the bill. At the 
date you mention the incandescent gas mantle 
was not in use, but there is-nothing to prevent 
water-gas being used in any present-day 


burner; in fact, ag mentioned above, it is so 


used. The gas companies are now permitted to 
supply gas of almost any calorific value, pro- 
viding it is so charged, and not on the illumi- 
nating value, as previously. Unfortunately, 
‘the gas companies did not have the enterprise 
to warn consumers that some adjustment of 
their fittings might be necessary to suit the 
new conditions, with the result that there is 


an outery on the part of the consumers that 


they have been ov ged, whereas they have 
really used too much gas. This will no. doubt 
be put right in time. David J. Smith. 


' [63.]—WATER-GAS INCANDESCENT 
LIGHT.—Old Sub. should think twice before 
introducing water-gas into his house. If a 
leak ocours (and sooner or later this is sure 
to take place), or a burner to be turned on 
without lighting, this gas, like goal-gas, mingles 
with the blood. Unlike coal-gas, however, it 
forms a chemical compound with it, so that a 
badly poisoned person cannot be restored by 
artificial breathing, but has to die. Even in 
cages where the poisoning is slight, part of the 
blood is spoiled permanently, and this must be 
2 serious handicap in the fight against disease 
germs. Glatton. 


[64.—LUBRICATION.—The difficulty is in 
mixing the oil with the steam. This used 
to be done with the Willans central-valve 
engines; as many as three lines of cylinders, 
working side by side, being lubricated from 
one point on the steam pipe. Many of these 
are still running and can be seen in électric 
lighting stations in and near London. etc. 

Glatton. 


[64.]—LUBRICATION.—Yes, and most en- 
gines are so lubricated, though another lubri- 
cator is often fitted to the L. P. cylinder. Use 
ən oil having graphite in suspension, Not only 
does it give sbi tbagee nae but es 
far ‘better, especially on steam work. 

A : David J. Smith. ` 


_(64./-LUBRICATION.—It is possible if the 
engine is small, i.e., the low-pressure cylinder 
not over 10 inches diameter, but would: scarcely 
be economical and would involve a certain 
amount of risk kefore the correct amount of 
oil necessary could be .found. Providing an 
efficient oil trap is fitted to the exhaust } 1pe 
you might try it with more than enough at 
first aid cut down ‘as experiment proceeds. 
Grease is a very unsatisfactory lubricant for 
high speeds, though at high temperatures ıt 
is capable of being meee to such a consis- 
tency as enables it to be carried jn suspension 
by steam after the manner of oil; should not 
recommend using anything but the best grades 
of cylinder oil, which latter are specially 
treated to retain a certain viscosity over a 
wide range of temperatures. Booth. 


[66.J—THE LATHE.—You are doing fairly 
well providing the time taken is not too long. 
The particulars you give lack a very necessary 
addition—that of cutting speed: if this ts so 
slow that you can take half the cut at the sime 
feed in less than half the time it would be 
economy at least, in time. to take two cuts, 
but do not forget the great law that “ you 
cannot get anything for nothing.’ If you 
want more out you must put more in. Moral: 
Regulate the cut to the power available at the 
treadle. J. Booth. 


(66.1—THE LATHE.—Yeu might just as well 


ask if vou should swim twenty miles right off, 
or do it in instalments. It is all a question of 
capavity. Given a gdod stiff lathe and a non- 


go, and 
either the lathe or the operator, providing’ he 
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union shop, that cut should come of im one 
an even heavier cut would not hurt 


was of normal strength. David J. Smith. 
[67..—LOCO WHEELS.—A few weeks ago, 


when in tle Manchester district, I saw an 
engine with one carriage attached on the 


L.N.W.R. It was a single driver of the Lady- 
of-the-Lake- type, and so probably had an 8-ft. 


driving wheel. David J. Smith. 


(68.J—CEMENT ON  BRICKS.—If the 
“ cement” is composed of Portland cement or 
hydraulic lime it can be loosened by means of 
a mixture of commercial hydroohlorio acid 
with five times its volume of water. The acid 
may be applied by a scrubbing brush with 
‘“ weed ” bristles. The process is tedious, but 
quite satisfactory, and the acid is cheap. The 
chief objection to it is the possibility of its 
destroying the mortar or cement in which the 
bricks are laid; it cannot damage good bricks 
of the kind desoribed. A. B. Searle. 


: [69.+-SEA-SICKNESS.—There is no certain 
preventive, though the makers of ‘‘ Mother- 
sill’ ‘‘ guarantee” it to some extent. Sea- 
sickness in most men may be prevented by 


wearing a broad belt kept sufficiently tight to 
prevent much abdominal movement and aided 


by a reasonable quantity of simple food. The]. 


only men with whom I have known this to fail 
are (a) “‘stomach-breathers ” who cannot en- 
dure the belt as it restricts their breathing, and 
(b) supersensitive men whose sickness is caused 
by loss of “ nerve.” The latter are aided b; 
powerful sedatives which reduce them to a 
semi-comatose state, but the remedy may be 
worse than sea-sickness. The best additional 
precautions are to avoid hot cabins and easily 
rejected foods, especially fats, to eat mode- 
rately and naturally, and to keep in a breeze. 
Most people are better if they lie down before 
the boat starts, especially if they st ore 


(69.)—SEA-SICKNESS.—There are at last 
two methods of curing without drugs. (1) By 
hypnotism. On p. 175 of Dr. Hugh Wingfield’s 
“ Introduction to Hypnotism” he says, in one 
case ‘‘ the effect was very marked. The patient 


had suffered severely every time she went to sea. 


I treated her six times just ‘before she sailed for 
Cuba. She had no sickness during the whole 
journey, and no even felt sick, though the 
sea was occasionally very rough: but, she suf- 
fered severely from headache.” (2) By divert- 
ing attention (conscious or unconscious) from 
the ship’s motion. I was as bad a sailor as 
you can meet till, when over thirty years old, 
I read that steady breathing was the thing 
required. The tendency is to breathe with the 
ship’s heaving. a long breath during a iong 
heave and a short breath during a short cne. 
Instead of doing this the article said you raust 
breathe at a uniform rate. I tried this, cnd 
though (or because?) it was an effort at first 
I was completely cured. Describing this to 
a lady, she interrupted me by saying, ‘‘ Ob, yes, 
I knew; you breathe with the waves. I irted 
it and was quite cured!!!” The fact is, any 
thing which engrosses the’ attention cures. 
When years ago I was often in the engine- 
rooms of torpedo-boats and destroyers during 
trial runs at sea, with a certain degree of re- 
sponsibility, neither the smell of hot oil in 
the engine-room nor the motion of the vessel 
ever affected me in the least: I was too much 
interested in other things. I once cured a 
little girl who had been alarmingly sick during 
the preceding night on a voyage to Madeira, 
and whose mother feared serious consequences 
when a threatened repetition of the attack 
should come on, by showing her and her sisters 
some simple conjuring tricks. The children 
became keenly interested, and I saw the pink 
colour gradually return to the wan cheeks as 
I proceeded. Laas add that no recurre ice 
of sea-sickness ensued. Glatton. 


{71.J—MILD CLIMATE.—A useful reply to 
this query depends to a great extent on the 
ailments of the two semi-invalids. If they are 
suffering from tuberculous tendencies, — the 
climate of New South Wales would prolong 
their lives, probably for years. ‘The best pre- 
liminary advice could be rendered by their 
medical man. In some cases. and in the 
treacherous later winter and spring months. 
Torquay ‘would doubtless be beneficial; or per- 
haps better still the adjacent town of Paign- 
ton, but I should not care for either during 
a hot summer. If a more bracing air is needed, 
tr? Harrogate. I should not recommend the 


Canary Islands. | Kappa. 
(72.}—CENTRIFUGAL PUMP.—This de- 


pends on the design of pump, and your 
best method would be to take the average 
speed of similar sized oump: given in makers 
cataicgues. I 


joint either inside or out. 


have had centrifugal pumps 


which would not lift their water a foot, and 


speeds vary over a wide range. 


David J. Smith. 
[76.}-LAMP CONTROL.—Your query is 


comparable to a large electric sign control, but. 
why must you use magnets for the operation? 
The magnets would in any case operate in con- 
junction with switches, and if they are to | 
operate at the same voltage as lamps, could be 
dispensed with altogether, using onl 
(1) The current (amps.) will vary as the number 
of lamps or magnets in use at any one time; 
each magnet would be built to work on the full 
pressure (volts), so nothing j 
happen whether 1, 
in any order. 
mencing at the point of control, the arrange- 
ment would be as follows:—Control would con- 
sist of a number of push buttons, switches, or a. 
motor-driven controller; this gear controls ‘the 
magnets, the magnets being simply connected 
in the lamp circuit as switches. Je 

must be used, it would be cheaper from a con- 
structional point of view if they operated on a 
low voltage. 
very small, as little energy would be required to 
work them. The lamps would, of course, work 
on any high 
of the necessary gear with connection diagram 
would encroach upon the valuable space of 
“f Ours.” but if you care to advertise your 
address, I am prep 
design (with winding particulars for magnets) 
and get out. the connections for you. 


switches. 


injurious would 
2, or 3,000 are working 
(2) Exactly as for No. 1. Com- 


magnets. 
The magnets could then be made 


voltage. 


A complete description 


ared to assist you with the 


Brimedown. 


(77.J—ITCHING.—Probalbly the preparation | - 


recommended by the Editor as a substitute for 
beer in his last “Answer to Correspondents ’” 
on page 43 of “Ours” of August 11 would be 


found beneficial. - Kappa. 
179..—ARCHITECTURE.—The word mere- 
tricious, as most dictionaries will inform 


“ Puzzled,” means alluring by false show; and 
some of the older ones may make’ matters 
clearer to him, as ‘Walker, for instance. does, 
which adds ‘‘the allurements- of strumpets.”’ 
Applied 
. pales ” quotes means exactly what ‘it says, 
an 
who call themselves architects 
their bad or inartistic construction iby orna- 
mentation often superfluous, and 
appropriate. 


to architecture, the sentence 
is a warning against the practice of those- 


of concenling 


always in- 
The true architect depends on the 
orm of ‘his construction for the rea] beauty of 


his building. and jis not afraid of plain sur- 
faces. If 
matters better. 
articles and lectures Professor -Reilly, of the 
Liverpool School of Architecture, contributes 
from time to time to the local papers. 
man is doing more to make the general public 
under whait good architecture is, and why 
o 

“Puzzled ” will find some of Prof. Reilly’s 
recent papers., cte., i 
of August 18, July 21, and July 14 last. 


wants to understand 
he should read some of the 


“ Puzzled" 


No 


good architects should be emploved. 
in the Building News 
Kapp. 


(90.I—COPPER TUBES.—Screw the tubes 


and fittings first, then tin them and = screw 
tcyethes: hot. ft 
screwing together the solder cannot get, into 
the threads 


If the sweating is done after 


David J. Smith. 
[80.--SWEATING TUBES.—The procedure 


for sweating is to thoroughly clean and tin the 
threads, retaining as much solder in them as 
possible; then whilst they are nicely hot, screw 
the parts together, 
the time; a fillet of solder may 


keeping the solder melted all 
olda be left at the 
Leave the job up- 
right to cool off. Do not forget that the tubes, 


ete., will not stand the strain of lightening so 
heavy as when 
ingly. 


they are cold. and act accord- 
s Brimsdown. 


[81.}—STORING ACCUMULATORS.—First 
fully charge the cells .and empty out the acid. 


Now fill each cell with water, but do not expose 


the — ire plates to air longer than is necessary. 


The battery should now be short-circuited for 


about forty hours, after which the water 1s 
emptied out and the cells can be stored till 
again required. Re-commission as for a new 
batterv. The washing out process would best 
be done at the time of emptying out the water. 
Brimsdown. 


(82.1—-DO THE PLANETS EXPLODE?— 
“Crusty ” will no doubt receive the usual 
stereotyped replies from the “ orthodox ” astro- 
nomers, who will bring forward their usual 
mathematical formule to show that. the planets 
could not explode if they tried! But if 
“Crusty” will carefully read letter 41. p. 51. 
he will see that, whilst the writer of that letter 
wishes to show that an exvlosion is impossible, 
he clearly shows its possibility by his own 
words, for he says, ‘‘... Water... would 
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become vapour . 
rise...” Yes, 
plosive force too, and when the 


on the rise,” they would believe 
ploded”’ explosion 
would be too late! 
“elsewhere ” 


the 


before it happens! _ 
D. W. Horner. 


` (82.1—DO THE PLANETS EXPLODE ?— 
“theory,” which 
could only be maintained in ignorance of many 
No contraction due to cooling 
could ever cause a planet to explode, simply 
rigid to 
€ form due 
acting on it, just as surely as 


No, there is nothing in the 


known facts. 


because no known materials are 
planetary forces. The Earth has the 
to the forces now j 
a drop of water 


has. Wm. F. A. Elkson. 


{83.}—BRICK SILOS.—Write Milling Engi- 
in addresses, and if more is 
6d. for copy of the Miller, 


neers as per advt. 
required send 1s. 
Mark Lane, London, E.C, Sussex Miller. 


(83. I-—4BRICK SILOS.—With 

e above inquiry, 
of Agriculture and F isheries, 4, 
Place, London, S.W., gives some useful infor- 
mation on ensilage and t 
(not necessarily brick) ; 


write the Secretary 
-and the will probably 


desires. A. E. Taylor. 


(83.I—BRICK SILOS.—Builders of these ad- 
vertise in papers which specially appeal to 
: Milk In- 
i by the Nationa] Federation 
of Dairymen’s Associations, Temple Chambers, 


those who use them. 
dustry,” published 


‘The 


See 


and “ The Dairy 
You will find 
different firms in each. 


(84.]—ANTIQUE 
well with boiled 
a gas-flame until the oil 
metal ; 


World,” 57, Ludgate Hill. 
C. A. N. 


look. K.C. A. J 


(89.]}—IRON CISTERNS.—There is no fixed 
In some cases the flanges of cast-iron 
are not machined at all, when the con- 


rule. 
tanks | 
sumption of red lead putty and gasket is heavy, 


while wihen the joints are planed, very little 
Bolt centres also vary. 
I have had tanks with bolts every foot, and 
It depends on the size of 
I have 
often wondered» what the cement could have 
been that was used on a tank that had to be 
and re-erected in a new position 
ud been wp. about 
and was of ordinary 
design, having plates about 4 ft. square. The 
planed, but it was 
quite impossible to get them apart without 
breaking the plates. Only one or two joints on 
the whole tank separated, and it had to be 
The cement 
had been used with gasket, ‘and it was not a 


jointing is required. 


others every 2 in. 


tank and the work they have to do. 


taken down 
some twelve years ago. 
fifty years at that time, 


It h 


flanges had not been 


broken up with sledge hammers. 


rust joint, its 


colour when broken being a 
yellowish green. 


expect it was made up by some old mechanic, 
who did not know of its potential value. With 
such a cement the bolts could be dispensed 
with. David J. Smith. 


[90.]—FOSSILS.—Unless a cleavage is pre- 
sent most arenaceous and argillaceous sedimen- 
tary rocks can usually 


sent; in which case no further treatment is 


mecessary, In the case of rocks without definite 


. 


bedding-planes the development of included fos- 


sils is usually done mechanically or chemically 


when the rock is calaareous. The tools used are 


brushes—a toothbrush is excellent—needles 
mounted in wooden handles, or best, of all a 
dental machine, on which drills, brushes, and 
miniature carborundum wheels can be wed. 
Chemical methods are used chiefly with cal- 
careouls rocks such as a massive limestcne, Since 
the fossils are also calcareous, they must 
be protected when acids are used. The ex- 
posed part of the fossil is coated with a var- 
nish such as shellac, and the acid poured on. 
Ae more of the fossi] becomes exposed, it must 


be washed, and the varnish extended. A safer 
chemical to use is caustic potash. The dry 


powdered chemical is spread over the surface 
where it deliquesces and disintegrates the 
matrix—~most fossils such as Tauiellibra chan 
senstropods, echinoderms, etc., are not harmed, 
but the delicate brachiopod shel] is more liable 
to damage. For a more detailed account of 
these and other processes reference should be 
made to an 


-and would then tend to 
1t would rise, and with ex- 
, unbelieving 
“orthodox” ones felt themselves “going up 
of ex- 
theory, but... then it 
Let us hope we shall be 


reference to 
Leaflet No. 9 of the Board 
Whitehall 


the making of silos 
bric and, if the information 
contained therein is not sufficient, he might 
stating his requirements, 
get the information te 


illustrated advertisements by 


BRASSWORK.—Smear 
linseed oil, then (burn it over 
has dried into the 
rub down with a soft. cloth, and repeat 
the treatment until the article has a mellowed 


It would make a fortune for 
anyone to-day, as its tensile strength and ad- 
hesion was far beyond anything I know of. I 


be split along their 
bedding-planes, thus exposing any fossils pre- 


excellent chapter on “ Technique ” } 
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Paleontology. J. Vickess. 


old electric bell 
covered with paraffin oil. 


break. 
lytic interrupter. 
Brimsdown. 


[92..—SELF-YEW BOW.—1 referred 
query to the oldest archer in England 


and has won many prizes with the bow. 
used, for he found the 


and not the cast of the yew.” 
can use a 50-lb, self-vew 
taan the 46-lb. lancewood. 


for £4 or £5 for the ibow. 


Meeting yesterday! K. CO. A. J. 


[93.I—NEWTONIAN REFLECTOR.—‘“‘The 
trouble” is (a) the large mirror is badly out 
of adjustment; (b) its figure is bad and its 


edge is turned down. Win, F. A. Ellison. 
—_———_—_———) 4D 6 @-< 


QUERIES. 


[94.]}-LEATHER CU'TTING.—I cut through 
boot soles with a steel die and a screw press; 
screw 2 in. diameter, and 4 threads to the inch. 
I should like to 
know the strength of a long lever with pinion 
working into a toothed rack, the rack to press: 


than 


I find it too hard to drive. 


through the die. Would this be better 
the screw press?—E. Charles. 


[95.--SWAGING TOOL FOR BOLT AND 
SET-SCREWS.—Will someone tell me how to. 
make a tool for swaging bolt and set-screws?— 


Blacksmith. 


(96. --SCREW-CUTTING.—How can I cut an 
odd pitch on a screw-cutting lathe without using 
a reversing strap? I have tried to do so by 
bringing the carriage ‘back to the same place, 
but find that the tool will not pitch always in 
Also the same information 
as to the fractional part of a thread?—R. G. B. 

[97.|—-TACKLE FOR SALMON FISHING.— 
About to take a holiday in the Highlands. this 
autumn, I should be thankful for advice as to 
I should also 
like to make my own rod, if a few ideas 
I am used to making 


the same thread. 


best tackle for salmon fishing. 


can be vouchsafed. 
ordinary fishing rods.—Dixi. 


~ [98.--PENDULUM MOTION.—I was taught 
that the law of pendulum motion is that a 
Weight suspended by a silken cord wil] move in 
Why, then, does 
a clock gain time by raising the bob, as by the 
law a longer swing should be accomplished in 


unequal spaces in equal times. 


the same time as a shorter one?—H. D. . 


[99.}+}-SHUTTERS.—Can any fellow miller tell 
me if the shutters in a patent sweep, at the 
lead side, should be at the point or heel of the 


sweep, the rest of the lead side being board? 


I have an idea that the shutters should come 
down, say, two-thirds of the way, and the rest 


made up as a lead board at the 


point.—E. 
Richards. ` 


[100.1 — SPARK COIL.—I have a 10-inch spark 


coil, minus break, and a 10-volt accumulator. 
Can any reader kindly tell me the best type 
of break to make for this voltage. I have been 
told an electrolytic gives best results, and de- 
tails of this would be much appreciated.— 
P. G. S. 

[101..-TELESCOPES.—Can anyone inform 
me if there is any difference between the object- 
glass of a terrestrial and the celestial telescope, 
or is the difference only in the eye-piece? The 
telescope I have is 33 inches long (full length). 
There is no lens in the eye-piece, but is situated 
74 inches from the eyepiece, screwed into a sort 
of cartridge case, which js screwed into the 


in Hawkins—Introduction to Invertebrate to 


-[91.}-COIL BREAK.—A mercury jet inter- 
rupter would be very suitable for the coil, or 
one of the * dipper” type could be used; the 
latter you could easily make yourself, out of an 
movement; a copper rod is 
made to dip wp and down in a cup of mercury 
The cup should be to 
raise or lower. for adjusting the make and 
Another successful break is an electro- 
This works best at about 40- 
50 volts. No condenser is used with this break. 


this 
(he is 
in his 100th year!), who was a member of the 
Royal Toxbphilite Society from 1862 to we 

e 
says that the self-vew bow is what he always 
lancewood built-up 
affair had what he described as a “ deader tug 
He says you 
bow probably better 

I think he laments 
that the home-grown wood is not used now (it 
is imported from the Continent), but a reliable 
maker should fit you out comfortably and well 
He attended a local 


Ave. 25, 1922. 


first tube, this being the only lens in the tele- 
scope, and I want to rig it up, if you would 
please advise.—Novice. 


102. 1|—BOAT-STEERING.—I have a whak- 
boat 25 ít. long, and find the rudder-head for 
yoke-lines gives too little power when under 
sail in a stiff breeze. The distance between 
the lines is 14 ins.; the thickness of rudder 
l ın. In what proportion shall I increase 
the power of steerage by making the distance . 
between the yoke-lines 24 ins., assuming part 
of rudder under water to be 15 in. by 14 in. ?— 
Celsus. , 

[103.}-SILVER, FINISH.—I desire io finish 
some brass vernier scales to the style adopted 
for some classes of galvanometer dials. ‘The 
work is first cleaned (grained), engraved, end 
filled in, then finally cleaned and immersed in 
a cold solution for silvering. The work is 
then dried, rubbed up with a buff stick, and 
clear lacquered. I cannot use the tin proces 
as the heat would affect the filling. Would 
someone kindly assist ?— Brimsdown. 


[104.}—-MOUSTACHE.—Having lately Leen 
the victim of a motor accident, I now have a 
disfiguring scar across the upper lip. In order 
to obscure thia mark I wish to grow a mous- 
tache, Is there anything that will hasten and 
strengthen the’ growth ?— Barba. 


[105.} EQUATORIAL DRIVING CLOCK.— 
Can any of your readers instruct me how to 
make a driving mechanism for 84-inch reflector 
mounted on Otway hand-operated equatorial? 
—Driver. 


[106.} -HAIR.—Is there anything known (net 
electrolysis) that will destroy the. roots or 
Tkn the growth of unwanted hair ?—Forty- 

ve. 


(107.J—PITTLER LATHE.—I have recently 
come into possession of a 5-in. centre Pittler 
lathe; there are some parts missing. Will 
somo reader of “ Ours” who has had Fealings 
with this type of lathe explain the method of 
working them? I want to do screw cutting. 
The guide screw is 2-5 per inch pitch, and 
communicates with lathe spindle throuzh a 
worm and worm-wheel and bevel mitre wheels 
ou the end of guide screw, and fixed to one of 
the mitre-wheels is a 45-tooth spur wheel. Is 
this wheel for gearing up for screw cutting? 
What is the pitch of this 45 wheel? It mea- 
sures 54 inches full on outside diameter. Can 
I get spare parts of this lathe? If so, where? 
Is there a book published on this lathe? Why 
is the guide screw of such an odd pitch? Are 
the gears of these lathes of metrio pitch ? 
They are not ordinary diametrical pitch. How 
can I find out pitch of these gears ?—Anxious. 


(108.I4WORDS AND THEIR ORIGIN— 
(a) What is the origin and significance of the 
word “dead,” as used so mu ys in 
such phrases, for example, as “Drive dead 
slow,” “ Dead sure of it,” “ Deud right,” etc., 
etc.? (b) Which is it-correct to say, and why: 
both before and after an exceution “ hung ” 
or “ hanged ”’ ?—Interested, i 


1169.1—ELLIPTIC CHUCK.—I am anxious 
to start on the construction of an “ electric 
chuck ” for ornamental work in turning, |l 
have the descriptions in Holtzapfel, Evans, and 
other works, but I am anxious td get a cet d 
working drawings. Messrs. Holtzapfel ask me 
£5 Ss. for the same which J am not prepared 
to pay. Can you tell me if any working draw- 
ings are to be found in any recent numbers of 
our valuable paper?—H.. Wilmer, Church 
House, Brede, Sussex. 


(110.—W HEEL CONSTRUCTION.—Some- 
where about 1865 three Frenchmen took out a 
patent, the main principle of which was the 
construction of a wheel with the nave eccentric 
to the run. Some eulogistic articles about it 
appeared in come of our own papers at the 
time, but nothing ever seems to have come of 
it. as the aitempt ever proved of any use, 
or others similar? lf so, any particulars woud 
cblige.—W. S., Walsall. 


[111.—ENDOSMOSIS.—If the membrane 
which lines the interior of an eggshell be used 
to close the tube of an endosmometer, the 
latter being filled with sugar and water, and 
its containing vase with pure water, a curious 
circumstance will be noticed. If the external 
surface of the membrane is toward the pure 
water endosmosis is very rapid, and the water 
rises at the rate of some 4 in. per hour. But 
if the interior surface is turned toward the 
water the phenomenon is almost annihilated. 
I ain told the same peculiarity has been noticed 
in connection with the skin of a frog. Is not 
the phenomenon warthy of study, since it 
seems to indicate that a liquid does not. tra- 
verse the interior of a cellule with the same 
facility-outwards ag,in the contrary direction? 
-—Caledon. 


“WEATHER ForEecAsts.—We shall have no room 
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ANSWERS TO CORRESPONDENTS. 


-ia 
The following are the initials, ete.. of letters to 


hand wo to 1 p.m. on Tuesday, August 22, and un- 
acknowledged elsewhere :— 
DERMATOLOGIST —W. H. Dlount—A. M. T.—R. W. 


C.—W. D. Williams—C. D. 
F. S. GREY.—Yes. 
T. L. O—Thanks; no. 
R. BROOKS.—We have no record. 


TERRIER.—The first British shot Ared on the Western 
front was on August 22, 1914. 


IvaN.—As far as we know, the largest brain on 
record was that of Oliver Cromwell, which 
weighed a little over 60 ozs. ` 

LUDGATE.—Sorry, but we have no space just now 
to discuss what would become of matter if re- 
duced to iubsolute immobility. 


.E. I-~The population of the United States at the 


census in 1920 was 105,710,620. The number of 


emigrants in that year was 430,001. 


T. HARRIs.—The perjurer. Peter James Bossy, was 
the last to stand in the London pillory in the 
Old Bailey for one hour on June 22, 1830. 


T. COX.—We cannot undertake to receive models, 
but might do something with a line drawing, or 
a copy of the specification, if it is patented. 


F. &8—We have not seen Tic hook, and for good 
reasons, except in very special cases, we hesitate 
to accept the services of correspondents as re- 
viewers. 

A. T. ALLFoRD.—Cannot say. The company you refer 
to has not of late years favoured us with much 
information or many opportunities of noticing 
their exhibits. 


W. H. IZZaRD.—Try a good tea-poonful first. well 
mixed in half a tumblerful of cold water at 
night, and increase or dimin.sh according to 
effects. 

SECUNDUS.—Better see a good dentist. The follow- 
ing is a good mouth-wash for keeping the gums 
in a healthy state :—Liq. sodw, 4 oz.: tinct. gallx, 
1} oz.; ammonia muriate, 2 drs.; mellis, 3 0z.; 
aque, 34 oz. Keep well corked. 


GEORGE WHIITLE.—If you meen Lord Grimthorpe’s 
“ Clocks, Watches, and Bells,” we cannot supply. 
Possibly N. K Lewis and Co., of Gower Street, 
cr Wheldon and Wesley, 2, Arthur Street, W.C., 
might get it for you. 

A.LonD.—Because, like all beginners, you swing 
the file, so that at the beginning and end of each 
stroke the heel sud point are actually raised. 
Only paticnt practice will avercome the bad 
habit. f 

for 

them or for explanations of past signal failures 

for some weeks to come. Many things waiting, 
and British Ae:ociation matter will fill all our 
limited space shortly. 


PERsSEVERANCE.—The dictionaries. or some of them, 
give the derivation of the word “curmudgeon ” 
aus unknown. Possibly, as long ago suggested by 
a correspondent of * Ours” on p. 540 of our issue 
of February 4, 1876, it may be an Anglicised ver- 
sion of cœur mechaut. 


Soke €&8ET.—Sir Astley Cooper's recipe for green 
corn salve was:—Gum aminouis. 2 ozs.; yellow 
wax, 2 ozs.; verdigris, 6 drs. Melt together and 
spread on a piece of soft linen or leather. Cut 
away as much of the corn as you can before 
apnlying the plaster. Renew at the end of a fort- 
nigut if the corn has not gone. 


li. T. GiL.—-Our own opinion inclines to the belief 
that the Sabbath of the Jews was an adapta- 
tion of one of the Dies infausti of the Egyptian 
priesthood—the seventh—which happened to be 
that dedicated to the planet Saturn. You will 
find this clearly and logically reasoned set out in 
Proctor’s * Our Place Among Infinities.’’ published 
in 1875. 

LawsoN.—Mitre as usual. and afterwards let 

crosswise into the hack of the mitres keys of 

any hard wood bent taper shape and wedged in 


g 


as tightly as possible. The edges of the key must 


he bevelled towards the top to prevent it from 
shifting upwards and secure firm bedding. The 
cld way was to dovetail as well as mitre. but 
that is probably beyond the majority of amateurs. 


Cents —The old saying, “raining cats and dogs,” 
is really an echo of Norse mythological meteoro- 
logv. The dog and the wolf were signs of wind, 
and both animals were attendants on Odin, the 
storm god. The cat symbolised the downpour of 
x Pain-storm, and ths stormy racing north-west 
wind is called cat’s-nose in the Harz at the pre- 
sent day. 

WoOoLWIcH.—For damn walls the following is better 
than ordinary paste for hanging wall-paper :— 
Cood glue, 2 tb.; Venice turpentine, 2 ozs.: water, 
‘ pint. Dissolve the glue first in as much water 
ps will melt: add the rest of the water and boil. 
While still hot, add the turpentine. Mix this 
thoroughly with a paste made of 1 Ib. of flour 
andi a pint of water, and thin the whole down 
with 2 quarts of boiling water. 

E. To THowass— Snicks** in chickens, more 
generally known as “the gapes.” is due to the 
presence of parasitic worms (Selerostoma synga- 
mus) in the windpipe. ‘The worm is a * Siamese 
twin” and forms a beautiful object for the micro- 

A little turpentine applied on a feather 


scope. ! 
pushed into the windpipe may cure; or, as some 
do, a few corns of wheat steeped in turpentine 


for an hour in*the morning every third day. 


STUDENT.—All 
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fresh water contains more or 
less dissolved air, which is driven out from the 
water on heating long betore the water begins 
to boil. You may see this if you fill a beaker 
nearly full of tap water and heat on gauze on a 
tripod stand by means of a small flame, In a 
few minutes air bubbles will cling to the sides 
of the beaker, and if the beaker is tapped they 
will rise to the surface. 


—— r 6 0t 
USEFUL AND SCIENTIFIC NOTES. 


Locomotive Boiler Horse-power, —Experi- 
ments conducted under supervision of D. F. 


Crawford, while general superintendent of | 


motive power of the Pennsylvania Railroad, 
indicate that to obtain from locomotives the 
average power required from them it is neces- 
sary to consume fuel at the rate of 100 lb. of 
coal per square foot of grate per hour, and to 
obtain the maximum power required it is 
necessary to consume 150 lb., and at times an 
excess of that amount per square foot of grate 
per hour. To obtain the power necessary to 
perform the work demanded, a boiler which, 
from its heating surface, would be rated at 
320 h.p. is frequently forced to develop over 
1,500 boiier horse-power.. Other boilers rated 
at 400 h.p. have developed as high as 1,994 
boiler horse-power. 
Coating Metals.—According to a recent 
patent by the Leadizing Co., 80, East Jackson 
Boulevard, Chicago, U.S.A., iron or 


taining acetic acid. 


‘between 160-180 deg. F. The coated articles, 


on removal from the bath, are washed to re- 


move iron acetate and so to prevent rusting. 


To increase the density of the coating and 
render it smoother the coated article may 
be immersed for a few minutes in a bath of 
zinc chloride and sodium chloride, preferably 
in the proportions of 80 per cent. and 20 per 


cent. respectively, maintained at a tempera- 


ture of approximately 650 deg. F. In treating 


malleable-iron castings or other articles with 
a somewhat rough surface, about 5 per cent. 


of tin chloride is added to the bath, the pro- 


portion of sodium chloride being correspond- 
ingly reduced. .A thin fim of tin is deposited 


on the lead coating. The lead coating process, 
either. with or without the subsequent treat- 


ment in the zinc chloride bath, may be em- 


ployed for coating iron or steel articles prior 
to the electro-deposition thereon of a coating 


of copper or nickel. The process may also be 
employed for coating billets for use in the 
manufacture of cold-drawn steel tubes, the 
lead serving for lubricating the billets for the 
drawing operation and giving ‘the finished 
tubes a highly polished rust-proof surface. 
Except where the billets are to be subjected 
to a large number of passes, the usual lubri- 
cation or “doping?” may be dispensed with. 
The coating process may also be utilised in 
connection with. blanks to be employed in 
stamping operations. 


ADVERTISEMENT RATES. 


For Sale. Wanted. 
Situations. 


For Exchange. 
Addresses. 


The Charge for Advertisements. inserted under any cy 
the above headings is Is. for the first 16 words, and 6d, for 
each succeeding eight words, which must be prenaid. 


For Exchange. 


Broadhurst, Clarkson and Co., Mannfacturine 
Opticians. Exchange or Buy Anything Optical.— 
Note address, 63, Farringdon Road, E.C.1. 


Clarkson's, 338. High Holborn. Second-hand 
Optical Mart. Make, Buy, Sell, Exchange First-clace 
Optical Instruments. 


Witts, Optiaians, 3, 
§.W.1, Bay, Sell. and Exchange: Optical 
ments Repairs quickly executed. 


Buckingham Palace Road. 
Instru 


method. 
Manse, Walpole, Halesworth. 


in its effects. 


steel 
articles are coated with lead by immersion in 
a heated aqueous solution of lead acetate con- 
The solution contains 
approximately 40-50 per cent. by weight of 
lead acetate, and 5 per cent. or more of acetic 
acid, and is maintained at a temperature 


.designed for the study of 
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For Sale. 
Roefleoting Telescopes, Mirrors, Silvered by new 
More light and duraoility—G. CALVER, 


Metron Eyeshade for Microscope, to occlude- 


vision of one cye.—C. BAKER, 244, High Holborn, 
London. 


64-page Book Apout Herbs and how to use. 


them, 2d. Send for one.—TRIMNELL, The Herbalist, ` 
Richmond Road, Cardiff. 


Milling Attachments, with Vices for Lathes.— 


THE WHEELER MANUPACTURING Co., LtD., Trench Cross- 
ing, Wellington, Salop. 


Home Radio: How to Make and Use it. 25,000 
copies sold. 48., post free, on approval._—Below. 

Books Bought. Best prices given.—For.ges, The- 
Booksellers, 121, Charing Cross Road, London. 


Blattis is as simple and safe te use as it is sure 
i No trouble or disagreeableness about 
it. Destroys all cockroaches. ‘The Editor recom- 


mends it. 


Tins, 1s, 6a., 28, 8a., or 5s, post free, from 
Sole Makers, HOWARTHS. 471, Crooksmoor, Sheffield. 


Ionised Tablets supply the blood with those 
elements the body needs, increasing vitality, func- 
tional activity, powers of concentration, mental 
clarity, physical fitness, and immunity from disease. 


Adenoids and Polypus cured by natural means;. 
operations unnecessary. Tonsils saved intact, thus 
avoiding a lifelong handicap. 


Ionised Tablets, 83. 6d., 68. 6d., 12s. 6d. Seng 
full details of ailment.—THe LABORATORY, 62, News 
port Street, Bolton. 


Yost Typewriter, good make, but wants repair. 
Price £3.—Can be seen at ENGLISH MECHANIC Office, 
Effingham House, Arundel Street, Strand, W.C. 
during office hours. 


Mineral Specimens, British and Foreign, all 
kinds and prices. Send stamp for free catalogue.— 
Address below 


Geological Specimens, Rocks and Fossils, all 
prices.—Ricuarps’ Sow Rooms, 48, Sydney Street, 
Fulham Road, London. 


Spare Time Employment 
Machines, 70s.; also Bundlers, 958. 
utilised.—HILL and HERBERT, Ltd., 
Street, Leicester. 


Radio Magazines.— Ail the latest. 
World,’ 103d.; “ Popular Radio,” 104d.; 
Broadcast,” 1s. 6d.; ‘‘Radfo News,” 1s. 6d.; 
* Science and Invention,” 1s. 9d.; ‘* Scientific 
American,” 2s. 6d., post free. Radio Book Gata- 
logue free on application.—INTERNATIONAL NEV 3 Uu., 
Ltd., 5, Breams Buildings, London, E.C.4. 


Microspectroscopic Ocular by Heele, 5 gns., list 
free.—CLARKE AND PAGE, 23, Thavies Inn, Holborn 
Circus, E.C.1. A 


Microscope, Bausch and Lomb, brass, 1/12-in., 
l-in., 3-in. objectives, two eyepieces, coarse and fine 
adjustment with scale, inclinable stage, Abbe cor- 
denser, iris; in mahogany case; for sale, cheap.— 
A. D., 162, Holloway Road, London. - 


The Verette Pocket Microscope is specially 
ininute animal, plant, 
and aquatic life. Fitted with detachable live box 
for the reception of living specimens for study of 
habits and structure. x12 achromatic lens, with 
large flat feld and great depth of focus, allowing 
objects to be seen in their entirety under adequate 
power and ideal Hlumivation, the full natural colours 
being .preserved. The Verette should always ac- 
company a ramble; supersedes all pocket magni- 
fiers. Price 14s. 9d., post free, on seven days’ ap- 
proval, or send for leaflet B to FRANcIs BROWN, 
25, “outhbrook Road, Loudon, $.E.12. 


Zeiss Prismatic Telescope, on stand, powers 
12x. 24x, and 42x, as new. Cost £42 103.; £29 10s. 
— BROADHURST, CLARKSON AND CO, 


Zeiss Prismatic Binoculars, 7 x 50 mm., 
€15 153. New. Many other models cheap.—Broab- 
HURST, CLARKSON AND CO., London, E.C.1. 


Watson Abbe Condedser (substage), 458.: Wat- 
>on 4m. Holos Objective, £5.—BROADHURST, CLARK- 
SON AND CO., 63, Farringdon Road, London, E.C.1. 


Swift Projection Eyeniece, 35s.: Swift Polari- 
wope, G3s.: Swift 1 Objective, 60s.; Swift 1/12th, 
£6.— BROADHURST, CLARKSON AND Co. ` ; 


with Firelighter 
Waste materials 
Great Central 


“ Radio 
“ Radio 


Spot Lens, 7s. fd. $ Davis Shutter, 15a.: Vertical 
Illuminator, 12s. 6d.; Triple Nosepiece, 203.; Abbe 
with iris, 21s.--BROADHURST, CLARKSON AND Co. 


Aitchison 8x Prism Binocular and case, 35s.; 
Sx Monocular and case, 553.—BROADHURST, CLARK- 
sON AND C0.. London. i 


Our 8x Stereo Prismatic Binoculaz and case, 
703.3; Specia! 10x. £5 58.3; 12x, £6 68.; 16x, £8 58, - 
20X. £1? 10s. Approval gladly.—BROADHURST, 
CLARKSON AND C0., 63. Farringdon Road, E.C.1. 


Ross lj-in. Microscope Objective, 25s.; 6x 
Bineculat, £6 15s.; 3x ditto, £7 7s. Both by Rosz, 
as new.—Below. 


Powell and Lealand l-in. Microscope Objec- 
1IVE. 359.: Powell and Lealand stand Condenser, 
558.—BROADHURST, CLARKSON AND CO. 


25s.: Star ditto, 308. Both in 


Sun Diagonal, 
hargains —BROADHURST, CLARKSON 


good order and 
AND CO. 

Davon Super Telescope, lurve 0.4., Case, Cam- 
plete, £8 10s.; small ditto, £5.—BROADHURST, CLARK- 
SON AND/CO:, 63, Farringden Road, London, E.C.1. 
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City Sale & Exchange 


44 x 6 Cms. Goerz Vest Pocket Tenax, 


with focussing Dagor 76.8 lens, adjustable speed ' 


shutter, z sec. to 1/100, complete film pack 
udapter, £6; a bargain. 

l-in. Smith and Beck, 22s. 6d.; 3-in. Objec- 
tive, 258.; 4-in. Collins Collar, 30s.; 3 Koristka, 
22s. 6d.; l-in., Swift Correction. Collar, 30s. ; 
1/5 Smith and Beck Collar, 25s. 6d.; 1 Beck, as 
new, 458.; } Leitz, 57s. Gd.; 1/12-in. Crouch Oil- 
imm.; £4 7s. 6d. 

Powerful 4-draw Telescone, morocco 
covered, enamelled tubes, 1i-in. o.g., sunshades, 
complete, sling and caps; £4 10s. 

Pr. 8 x Colmont Prism Binoculars, eye- 
piece focussing, bending bar; £2 18s. 6d. 

1-pl. Folding Pocket Cameo, Mod. I., focus- 
sing adjustment, hooded screen, rising and crose 
front, Aldis Uno 7.7 anastigmat, in Lukos II. 
speeded shutter, $ slides and case, £4 10s.; in 
new condition. ~ 

i.pl. Double-extension Field Camera, swing 
aud reversing back, wide-angle movement, Aldis 
anastigmat f6, Thornton-Pickard tige and inst. 
roHler-blind shutter, 2 double book-form slides, 
cuse and stand; £3 12s. êd. 

Koristka High-power Binocular Micro- 
SCOPE, on heavy foot, inclinable stand, rack 
coarse and side -micrometer screw fine focussing, 
rack interocular adjustment focussing adjust- 
inent on one eyepiece, dustproof triple revolving 
nosepiece, mechanical stage, rack and pinion and 
swing-out substage, rack oblique revolving move- 
ment for centring of iris, Abbe condenser, 
N. Ap. 1.40, 3 pair eyepieces, objectives 3, 4. and 
1/12-in., Oil-lmmersion, N. Ap. 1.30. complete in 
lock-up case, in fine order: £37 10s. 

Heath’s Bell Pattern Sextant, Class A, 
Kew certificate, silver are and vernier reading 
to 10 secs., complete, crecting, inverting, and 
star blank, eyepiece, sun-classes, etc., in walnut 
case, in new condition; £13 10s. 

Koristka Microscope, on horseshoe foot. in- 
clinable stand, rack coarse and side micrometer, 
screw fine focussing, draw tuhe, dustpfoof triple 
nosepiece, mechanical .stave, scales, and ver- 


niers, 3 eyepieces, ohjectives 2 and 4, complete, 
R.R. lens, 


case; £19 12s. 6d. 
l.pl. Folding Pocket Camera, 

T.B. and I. shutter, complete, 3 slides, 30s.; in 

fine condition. 


*Phone, 
CITY 6981. 


D. J. Smith and Co., Ltd., Compton Works, 
Wickford, Essex, make all kinds of spare parts and 
carry out all classes of motor and engineering work 
Tepairs. 

Microscopical Slides.—Radium, brilliantly scin- 
tillating, 2s. 9d. Wonderful and fascinating.—Gray, 
40, Grange Road, Lewes. l 

Ebonite, unpolished, 1} x 23}, $ thick, at 1d. 
per in. Vuleanite, 13 x 42, | thick, at 23d. each. 
Good for switches, wireless parts, etc.—EWART 
LAWSON, Pontefract Road, Barnsley. 

S5-in. Refractor, £50; 3-in., £4 15s.; 23-in. Wood, 
£10 58.3 3l-in. equatorial, £6 158.; 8-in., with clock, 
£130; fine 9-in. object glass, in cell, £80; 23-in., 24s. ; 
4-in.. £5; solar diagonal, 25s.—Write or wire at 
once.—MACKETT, Manufacturing Optician, Tunbridge 
Wells. l t 

John Kirkcaldy, Ltd., thie firm with forty years’ 
reputation.—Castings, ferrous and non-ferrous, shect 
Metal Work. Coils, copper, stecl, and iron, for all 
purposes. May we quote you?y—Box 101, ENGLISH 
MECHANIC Office, 1, Arundel Street, W.C.2. 

School, Club, and Institute Printing at very 
low prices a speciality.—Estimates, LOWE, Printer, 
Billericay, Essex. . 

50,000 Choicest Microscopic Objects, Micro- 
scopes, Books, Mounting Materials. Collections 
purchased.—SUTER, 10, Highweek Road, South Tot- 
tenham. 

On Sale, 3}-in. Doliond’s Equatorial Tele- 
score, with all the latest improvements. Only used 
a few times. Price, with box and ash lath stand, 
£33: also Philip's Improved School Orrery; it shows 
the scasons, eclipses, tides, ete. Price, with box, 
£33 105.—BESUMONT, Victoria Road, Prestatyn, North 
Wales. 

Binocular, in case, 4 objectives, rack substage, 
Abbe and iris, and accessories, £10 cash. A real 
barzgain.—W, BAXTER, 27, Worrall Street, Morley, 
Lecds. 

Prismatic Compasses, Mark VII., perfect work- 
ing order, 8s. Gd. each, registered post free.—2, 
Iltonywood Road, Colchester. 


Gramophone Lovers must not he without the 


latest Sound Moderator. Can be fitted instantly 
te any sound-box. Check action. A wonderful 
patent. Highly plated, in box, 45, 6d.—EVERARDS, 


10, Swanage Road, Wandsworth. 

Wireless.—Our stocks are complete, and we can 
give prompt delivertes. Send -tamp for lists.— 
ELECURICAL SUPPLY STOKES, 5, Albert Terrace, King 


Cross, Halifax. 

5°16 Astro. Eyepiece, Irving. 10s.: Steineil 
Astro. Eyepiece, 14 millimetre, 9s.; 6 ft. Brass 
Telescope Tube, 6} dia.,  70a.: Iron Tripod, suit 


reflector, 453.— SHARPLES, 6, Peter Strect, Blackburn 


Pr. Goerz Fago 2} x Opera Prismatic 
BINOCULARS, central screw and eyepiece focussing, 
bending bar, complete, in stiff morocco de luxe 
case; 635. 

Postcard Folding Pocket Camera, focus- 
sing adjustment, hooded screen, rising, falling, 
and cross front, Busch detective aplanat f6.5, 
Unicum shutter, adjustable speeds from 1 sec. 
to 1/l00th part sec. und time, complete, © single 
metal slides; £3 12s. 6d. 

3-in. O.G. Astro. Telescope, star finder, one 
astro. tele-cape, mounted on table stand; 
£7 10s. 

Zeiss Upright Model Microscope, slip tube, 
coarse and micrometer screw fine focussing, eye- 
piece objectives, 3 and 2, and case; £5. 


ANY ARTICLE 
SENT ON FIVE 
DAYS’ APPROVAL 
AGAINST DEPOSIT 


Cadet’s Telescope, 1 draw, lè 0.g. pancratic 
eyepiece 15 x 20 x and 25 x, 37s. ëd.; in fine 
condition. 

j-pl. Lizars Challenge Folding Camera, 
R.R. Jens, £8, Thornton-Pickard focal plane 
shutter, adjustable speeds to 1/1,000th sec., 6 
double Dbook-form slides, and Jeather case; 
£3 15s. 

Gowland Wenham Binocular Microscope, 
inclinable. rack and pinion focussing adjustment, 
mechanical stage, 3 pair eyepieces, objectives 
2-in., l-in., }-in, 4-in., and 2-in., analyser and 
polariser, complete in case; £7 10s. . 

Pr. 10 x 50 Carl Zeiss Prism Binoculars, 
eyopiece focussing, bending bar, complete, 
leather case; £17 Me. 


93-94, FLEET STREET, 


Roneo Duplicator No. 1Q, i/cap size, self-inking 
and self-feeding devices. Good as new. £12, or 
near offer.—Below. 

Remington Typewriter No. 7 (invisible), re- 
built, strong, splendid condition, last for years, 
£6 10s., with base board and ‘cover.—Below. 


To be Seen at Miss D. BARNES, 37, Essex Street, 
Strand, W.C.2. 

S-in. Clear Aperture Refractor, finest 0.g., 
heavy brass tube, rack focussing, adjustable‘o.g. end 
hy push and pull screws, dust-cap, ete., £36. Bar- 
gain. 

Telescope Pyramid Tripod, extra tall, suit 3-in. 
to 4-in. refractor, save neck strain, £2 10s. Rolled 
piywood tube, banded with brass, 5 ft. long x 113 
in. inside diameter, excellent for reflector, £2. 

2i-in. Night. Watch Telescope, complete with 
rack focussing and two eyemeces, on tall garden 
stuud, £6 10s. 

Newtonian Reflecting Telescopes.—Mo-t power- 
ful, compact, and cheapest telescopes extant. 1 
ise an &J-in, constantly and obtain finest possible 
results, See my letters to “ E.M.” You can have 
identical instrument cheaply with my written guar- 
antee.—Leaflets, 2d., F. BURNeRD, M.B.A.A., Dry- 
burgh Works, Putney, London, S.W.15. 

Madison Foundry Co., Derby, 
Castings in any metal prompt. 


Littleover.— 


Madison Engines, Littleover—! H.P. model 
Petrol or Gasmotor Castings with cylinder bored, 


9s. 9d. List, 4d. 
Madison for Launch Sets, Gas Engines, Cast- 


mys, odd repairs. replacements, odd parte, re- 
newals, bronze sticks.—Littleover, Derby, 
Newtonian Telescopes, G!-in., 5i-in., 4}-in., 


Sin.. complete with 3 standard evepieces, star- 
finder, two slow motions, price £27 10s., £15 10s., 
£12 10s., and £8 15s. The above telescopes are of 
cur very latest types.—IRVING. 

Standard Byepieces.—fliul powers 15s., low 
powers 12s. 6d. The above exvepieces are of finest 
make. Sent on approval ag«inst deposit.—IRVING. 

Mirror Figuring._We guarantee to timprove 
any make of mirror or money returned.—IRVING, 
135, High Street, Teddineton. 

Swift’s Histological Microscope, rack and 
fine adjustments, iris to understage, nosepiece, 2 
oculars, 4-in., l-in., case, inst refini-hed, £10, Cen- 
tring Turntable, 6s. 6d¢d.—Below. 

Hanad-feed Projection Arc Lamp, by Reichert, 
COR.: Polariseope, 258.: Vertical Hluminator, 
Tes. 6d.; Monocular Microscope, raek focussing, 2 
eculars, 2-in. combining objective. ete.. case, 503s.— 
BROWNING, 57, Southampton Street, Strand, W.C.2. 


3-in. O.G, Astro. Telescope, mounted on 
heavy claw table stand, rack and pinion focus 
sing, 1 terrestrial and @ astro. eyepieces, com- 
plete in travelling case; £10 179. 6d. 

No. 3a Postcard Folding Pocket Kodak 
for daylight-loading rolb films, Bausch and Lomb 
KRR. fs lens, in speeded shutter, speeds 1 sec. 
to 1/100th and time, in good order; £4 10s, 

Salex 40 x Magnification 4-draw Portable 
TELESCOPE, morocco-covered body, brass tubes, 
yunshade, 1{-in. 0.g., complete, sling, caps, and 
straps, brand new congition; £3 15s. 6d. 

Koristka Special Photo-Micro. Outfit, 
stand Mode} A, on very solid foot, inclinable to 
any angle, rack coarse and side micrometer 
screw fine focussing, 50 mm. dia. tube, draw- 
tube, quadruple nosepiece, rack and swing-out 
substage, Abbe condenser, N.A. 1.40 and iris, 
cylindrical iris, revolving and mechanical stage, 
with scales and verniers, Apochromatic objec- 
tives 16 mm., 8 mm.. and 4 mm. dry, Apo. oil- 
imm. objectives, 3 mm. and 15 mm., both N.A. 
1.30, compensating eyepieces, Nos. 4, 6, 8, 19, 
all complete in solid oak lock-up cabinet, a 
first-rate outfit, equal in every way to any 
make; £68 10s. 

3} x 2} Cameo Folding Pocket Camera, 
rising front. hooded screen, Beck rapid symm. 
lens, f/8, in Lukos II. speed, inst. and time 
shutter, complete 4 slides: £3. 

Pocket Set White Metal Drawing In- 
STRUMENTS, 6-ip. compass and all interchangeable 
parts, pr. d-in. dividers, hair-spring adjustment. 
pen-spring bow, drawing pen, all needle points 
and double knee joints, in new condition; Mes. 


Barrett 3-draw Telescope, brass tubes, 
IZ-in. 0.g., 238. Gd.; 3-draw powerful pocet 
telescope, morocco covered, enamelled tubes, 
24s, 9d.; Emanuel 1-draw look-out telescope, 
238. 

i-pl. Shew’s Reflector Reflex Camera, 


tocucsing adjustment, full-size view finder, re 
versing back, adjustable speed shutter, 1/15. to 
to 1/90 sec., Aldis f7.7 anastigmat lens, ins, 2 
double ‘slides, a bargain; £3 15s. 

Student’s Microscope, on horseshoe stand, 
inclinable, rack and pinion focussing, large-size 
stage, 2 eyepieces, and 3-in. objective, complete 
in case; £3 12s. 6d. 


E.C.4. 


Special 
and uncommon 


WIRES: ‘‘ FILMS, 
FLEET, LONDON.”’ 


Microscopical Slide.—The beautiful 
freshwater Alga, “ Hydrodictyon 
reticulatum °” (netWeed), permanently mounted, 
post free, 1s. 3d.—DARLASION, 31, Freer Road, 
Birchfield, Birmingham, 


Printing Press, Metal Type, Accessories, 
22s, G6d.—Particulars, W. WEBSTER, 291, Normanton 


--5. 


Road, Derby. 


Burnerd Tall Garden Stand, quite new, far 
2-in. or 3-in. telescope. Sell, or exchange Wireless 
coods.—JOHNSON, Victoria Avenue, Droitwich. 


Books for Sale. Prices include postage or cAr- 
riage. ‘‘ The Development of Birmingham,’’ by Wit 
liam Haywood, F.R.1.B.A., rst edition, 7s. 6d. * The 
‘Presto’ Shift of Hours Worked Calculating Card,’ 
Is. “Italian Sea Power,” by Archibald Hurd, ls. 
‘ Aeroplane Construction,” by Sydney Gamme, $e. 
‘Inhabited House Duty and the Laws Thereon. 
by W. E. Snelling, 10s. “ The Origin of the Forms 
of the Earth and Planets,’ in French, by M. Emile 
Belot, 10s. ‘‘ The Law of Checkweighing,”’ by J. B. 
Cockburn, 5s. ‘‘ Factory Management Wastes," by 
James F. Whiteford, 68. “The Housing Problem: 
Its Growth, Legislation, and Procedurę,” by John J 
Clark, M.A., F.S.S., 158. “ Aviation,” by Benjamin 
Ml. Carmina. 5s. “ Domestic Architecture in Aus 
tralia,” with 47 plates, 10s. “ Electrical and Other 
Engineering Contracts,” by W. S. Kennedy, LL.B., 
Barrister-at-Law, 5s. ‘‘ Metals in Aircraft Construc- 
tion,” by Wilfred Hanby, 3s. “Man and His Build- 
ings,” by T. S. Atlee, A.R.I.B.A., a plea for the 
revival of the Guild spirit of the past, 3s. 6d. ‘* Vic- 
toria History of the Counties of England: Parte 1 
and 3, Herts,” 10s. ‘‘ Air Screws in Theory and Es- 
periment,” by A. Fage, £1. “ British Standard Forms 
of Notched Bar Test Pieces,” 1s. ‘* Model ae pec 
ing,’ by V. EB. Johnson, 10s. ‘ The ence 
of Ventilation and Open-air Treatment,” 265 


pp., 3s. “ Asphalte and Allied Substancea,” by 
Herbert Abrabam, 10s. “Examples of Ancient 
Scottish Architecture,” 18 large plates of Scot 


tish towers, etc.. with full descriptions, Parte. 1 
to 4, with 72 plates. £1. “Chromium Ores,” by 
W. G. Rumbold, 28. 6d. ‘* Hyper-Acoustice, 
by J. M Dunk, 33. “Stella Maitland; or, 
Love and the Stars,” by Mrs . P 
Hawkins, 6s. “The Age of Power,” by J. 
Riley, 38. “ A History of French Architecture from 
1661 to 1674,” by Sir Reginald Blomfield, R.A., 2 
vols., 200 plates £8 3e. ‘“ Aluminium and tts 
\lloys,”” by Lieut.-Col. C. Grard, 10s. ‘‘ The Hyglene 
of Town Planning and Vegetation,” 2s. “Heredity 
in the Light of Recent Research,” by the late L. 
Doncaster, D.Sc., F.R.S., 88. “ Farm Buildings and 
Building Construction in South Africa,” Second Edi- 
tion. by W. S. H. Cleghorne, 15s. 850 pp. and over 
250 illustrations. ‘‘ A First Book of Chemistry.” 
by A. Coulthard, 3s. ‘* Jigs, Tools, and Fixtures, 
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` HARDENING AND TEMPERING 
COPPER. 
By A. W. J. 

Nearly twenty years ago it was an- 
nounced in America that ‘‘ the art which 
was old when the Pyramids were build- 
ing ’’ had been rediscovered. The art that 
was referred to was the hardening and 
tempering of copper, which one writer, in 
announcing the marvellous rediscovery, 
said “was lost with its discéverers, and 
remained a mystery for centuries’’ until, 
of course, the time of this wonderful 
modern invention then being announced. 

ít seams a working jeweller was solder- 
ing some copper with the usual borax flux, 
when, having used up all the latter, he re- 
filled his box. But he had made a great 
mistake, and had helped himself from 
another bag to a powder similar in ap- 
pearance, but totally different 
character. Unconscious of the error, he 
went on with his work, plastering the 
white powder well round the joint he 
wished to solder. After applying the 
usual heat an indifferent joint was made, 
but it was found that the copper had 
become so hard and intractable that fur- 
ther working was impossible. An analysis 
was sufficient to reveal the nature of the 
discovery and the proportioning of the 
ingredients to repeat the process from re- 
liable data, and with favourable results. 

` It was claimed for this process that, 
unlike many similar ones, it neither 
glazed the surface nor alloyed the metal 
with others, which had been the only 
means of hardening copper hitherto, and 
had been practically useless. A complete 
physical change was said to take place 
in the copper, which may be of any shape 
when treated. Then tensile strength was 
greatly increased, and the life of the 
metal lengthened more than treble—what- 
ever that may mean. This latter admis- 
sion, however, would leave one to infer 
that the ancient art of hardening of copper 
was still one to be rediscovered. 

This process of hardening, it seems, was 
by heating the copper tool or utensil 
nearly to melting point and then plunging 
it into the mysterious powder. This, we 
were told, was absorbed by the copper 
* as a bit of warm toast absorbs butter ”’ 
—a characteristically American technical 
description that, As the metal cools, a 
complete physical change takes place, and 
is complete in less than five minutes. This 
change is claimed to be a rearrangement 
of the atoms or molecules, proving this 
method to be the one ‘and only way of 
hardening copper like the ancients did it. 

As a ton of copper could be so treated 
fer less than a guinea per ten, it is 
obvious that the mysterious powder could 
not be costly. As the process was 
patented in the United States, doubtless 
the secret is out ere this, but it is doubt- 
ful if it need worry practical men much, 
or if it ever has, for nothing seems to 
have been heard of the discovery since. 
Indeed, another flourish of trumpets in 
the same quarter only last year announced 
the rediscovery once again. This time it 
was an American ex-Service man who had 
‘made it. 

The hardening of copper has engaged 
the attention of metal-workers and others 
longer than some of them can remember, 
and various recipes are followed for pro- 
ducing this metal in various degrees of 
hardness. Here is one for a copper hard 
and tough enough for most ordinary pur- 
poses. Thoroughly melt 40 Ib. of good 
pure copper ina crucible, and when ready 


in ' 


for pouring mix with it 2 lb. of ground 
alum and 8 oz. of arsenic. These should 


be previously thoroughly. mixed together, | 


and when put into the crucible the metal 
must be well stirred before pouring. When 
poured the copper must be allowed to cool 
very gradually. | | | 
Sometimes, however, it is desired to 
harden copper without melting it up. A 
sort of case-hardening, as in steel, may be 
required, and this can be got up to a 
point beyond that of well-beaten mild 
steel, which is a very fair degree of hard- 
ness. Advantage is taken of a peculiar 
property which tin possesses of hardening 
overheated copper. For this purpose the 
copper is heated to a bright red and 
cleaned, either with a smooth or a wire 


brush, according to the article and the 


surface desired. In any case, the sur- 
face obtained should not be interfered 
with after in this way ; in fact, it will be 
no joke to try doing so, but it is as well 
to mention it here. 

However, the surface having been got 
as desired, should be further cleaned. in 
any. way suitable while hot with chloride 
of zinc to remove any oxide. The article, 
while at a red heat, is then plunged into 
a bath of molten tin, or, if more conve- 
nient, flooded over with it. When suff- 
ciently coated superfluous tin is 
shaken off or wiped away with the usual 
wad of tow. If properly done, a medium- 
worn file will fail to make much impres- 
sion, and will slide off somewhat ineffect- 
ually. If it bites the surface much, the 
job has not been properly done, and the 
process must be repeated. 

Despite all the wonderful powders and 
processes discovered by our American 
cousins, and each proclaimed as the an- 
cient secret past doubt or dispute, it is 
very questionable whether the lost art 
consisted of anything more than the hav- 
ing to hand certain copper ores 1mpreg- 
nated with manganese or phosphorus, or 
both. Here is the analysis of an ancient 
bronze of extreme hardness: Copper, 
87.25; tin, 13.08; nickel, 0.358; phos- 
phorus, 0.250. Obviously, this is not 
made to a recipe, the nickel content is too 
negligible for that, and it is extremely im- 
probable the maker of the bronze knew 
anything at all about it, and the same 
may be said of the phosphorus. Yet, in 
the light of present-day science, one does 
not doubt to what the hardness of the 
alloy was due. 

Up to now no process of tempering 
copper apart from that little temper given 
by hardening has yet been found of any 
practical value. A certain amount of 
temper can be got by any method of hard- 
ening. Even the drawing of copper wire 
through a reducing plate gives a certain 
amount of temper with the hardness inci- 
dental to the process, but, of course, it is 
of little practical value. Rolling and ham- 
mering give hardness and a temper ac- 
cordingly, and this is the most common 
way of getting either, but the tempering 
is not enough ta counteract the brittle- 
ness induced by the method as a rule. 

Probably the best way of conferring a 
reasonable amount of temper on copper is 
by case-hardening by the tin-alloying 
method previously described, and then 
while the copper is still hot rolling it in 
prussiate of potash. This is ground up 
fine and free from lumps with a pestle 
and mortar, or any other convenient 
means, and if the article to be hardened 
and tempered is awkward to roll in the 
chemical, the latter can be poured on and 
rubbed on with a piece of metal When 
the chemical appears to fuse slightlv, heat 
the copper again in the fire, and allow to 


cool after pouring hot water over it : about. 


160° F. will be right, but the water should 
not be much hotter, preferably cooler. 


THE FIRE-PLY AS AN ILLUMI- 
' NANT.* 
By Hersert E. Ives, Ph.D. 


The purpose of this paper is to review 
the results of a series of studies made 
some years ago on the physical proper- 


ties of the light emitted by the fire-fly. 


As these studies appeared in several dif- 
ferent scientific and technical journals, 
their essential unity of object has per- 
haps been somewhat obscured. Together 
they constitute practically the first, and 
even at this date the chief, definite quan- 
titative data on the radiant emission of 
the fire-fly considered from the stand- 
point of the illuminating engineer; that 
is, covering such essential points as effi- 
ciency and intensity. . More accurately 
determined figures for the fundamental 
constants of illumination are now avail- 
able, so that in assembling and reviewing 
the original fire-fly data it has been pos- 
sible to establish with greater exactness 


their significance in connection with prac- 


tical light production. Some varidtions 
on the method of treating the subject in 
the original communications have also 
appeared desirable upon considering the 
matter as a whole, and have accordingly 
been introduced. 


SIGNIFICANT CHARACTERISTICS OF AN 
: ILLUMINANT. 


The-most important questions to be 
answered in studying an illuminant are 
three: How much light does it produce ; 
how efficiently does it produce the light ; 
what is the quality of the light? Let us 
consider each of these attributes briefly. 


The quantity of light which could be 
got from an artificial source was undoubt- 
edly the first problem of the first illumi- 
nating engineer. He cared nothing about 
efficiency in the physical sense; ‘‘ hot 
light’? was just as acceptable to him as 
“cold light” (often even more accept- 
able). There must be enough light to 
scare off wild animals, to illuminate the 
approaches to camp or cave, to make pos- 
sible the performance of simple mechani- 
cal operations such as preparing weapons 
or implements for hunting. If his camp- 
fire, torch, or flaring wick floating in 
grease gave an adequate quantity of light, 
it sufficed, irrespective of efficiency or 
colour. a 

Considering now efficiency; primitive 
man knew nothing of luminous efficiency 
in the physical sense; he was concerned 


| with efficiency only from the standpoint 


of the cost of- his materials, and until 
recent times the cost of the wood, tallow, 
or oil used in fabricating the light source 
counted little against the boon of having 
any sort of useful light at night. This 
condition of affairs is indeed still largely 
true, but scientific study has revealed that 
the ordinary processes of light production 
are criminally inefficient when we measure 
the ratio of light yielded to energy put in. 
Any process in which a representative 
figure for efficiency is one per cent., as is 
the case in light production, is an anomaly 
and a challenge ‘to present-day engi- 
neering. 


` The measurement of the efficiency of 
light. production may logically be under- 
taken in two steps. The first step is to 
determine the efficiency with which the 
energy supplied is transformed into 
radiant energy—the radiational] efficiency. 
The second step is to determine the radiant 
luminous efficiency; that is. how efficient 
is this radiant energy as light—does it He 
in the visible spectrum. and how advan- 


= Frome _paper.commnniceted by the author to the 
Journal of the Franklin Institute. 
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tageously is it placed in the visible spec. 
trum? The product of these two efficien- 
cies is called the total luminous efficiency. 
The radiational efficiency of a light source 
may run above 90 per cent., as it does 
in the case of a vacuum incandescent elec- 
tric lamp. Flame-heated radiants such as 
a Welsbach mantle -lose so much heat by 
convection that their radiational efficiency 
falls as low as 50 or even 25 per cent. 
It is, however, in the Juminous efficiency 
of the radiation that all practical illumi: 
nants are so badly deficient. Measured 
against the most advantageously placed 
radiation—a mon atic patch in the 
yellow-green of the spectrum—the radia. 
tion from the most efficient incandescent 
illuminants falls below ve per cent. 
efficiency. Efficiencies of light production, 
properly expressible in percentages, are 
commonly obscured by the different ‘units 
used in stating energy input and luminous 
energy output. Lumens per watt, the 
practical measure, may be transformed to 
percentage efficiency by using the relation 
that the maximum possible (100 per cent.) 
efficiency is 640 lumens per watt. . 

Quality of light is a matter of the dis- 

tribution of the radiation through the 
visible spectrum. If the spectrum is con- 
tinuous, and if the radiant intensity is 
nearly the same at all wave-lengths, the 
light is ‘‘ white.” The colours of objects 
illuminated are seen in their true (i.e., 
their daylight) values; the light is 
pleasant. If the spectrum is continuous 
but much more intense toward the long 
wave (red) end, the light will appear 
yellow, but may still be agreeable in in- 
tegral colour; illuminated objects will be 
distorted from their daylight colour values, 
although usually maintaining their same 
relative position on a colour scale. This 
is the type of spectral energy distribu- 
tion presented by the great majority of 
artificial iluminants, such as flames and 
glowing filaments. If the spectrum is dis- 
continuous, so that only certain regions of 
the spectrum are present, the light may 
appear of any integral colour, including 
white, depending on the relative intensi- 
ties of the constituents; it may or may 
not be pleasant as an illuminant. Colour 
values of illuminated objects will then be 
distorted in more or less peculiar ways, 
depending on the coincidence or lack of 
coincidence of the ‘wave-lengths which 
are present in the light and reflected 
by the object. If the spectrum of the 
light is so discontinuous as to be mono- 
chromatic, the deficiency of colour-ren- 
dering capacity may be offset for certain 
purposes, by a useful property possessed 
in greater degree by monochromatic illu- 
mination than by continuous spectrum 
illumination of the same intensity; this 
is the property of rendering visible fine 
details. Visual acuity is considerably 
greater by monochromatic light, and is 
also notably higher for the middle (green) 
of the spectrum than for the ends (red 
and blue). | 

The paper next considers in detail the 
fire-fly, as an illuminant, taking up in 
order its specific luminous emission, its 
efficiency, the quality of its light, each 
section being fully illustrated. 

The following is a summary of the con- 
clusions arrived at:—While experimental 
difficulties do not permit a complete and 
accurate analysis of all the factors which 
enter into the evaluation of the fire-fly 
as an illummant, it is clear that it does 
produce a light of sufficient intensity for 
human use, of a quality which would 
make it advantageous for many kinds of 
work. Its efficiency, while less accurately 
known than its other factors, is undoubt- 
edly exceedingly high, since study of 
both its total and its radiant luminous 
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efficiency indicate figures of 80 per cent. 
or better. The same kind of emission, 
spread: through the whole visible spec- 
trum, would still have an efficiency many 
times greater than any artificial illumi- 
nant. . 

By way of conclusion we may repeat 
the words of Langley, one of the first to 
attempt quantitative measurements of 
the fire-fly, when he says: ‘* There seems 
to be no reason why we are forbidden to 
hope that we may yet discover a method 
(since such a one certainly exists and is 
in use on a small scale) of obtaining an 
enormously greater result than we now 
do from our present ordinary means for 
producing iight.’’ It has been the object 
in this paper to indicate the size of Lang- 
ley’s ‘‘ enormously greater result.’’ 


—_—— >» 6 a 


WHAT MATTER IS MADE OF-—A 
MODERN CONCEPTION.* 


A new picture of stuff is being painted. 
Fortunately for simplicity, instead of 
seventy or eighty, as with the atoms, we 
‘have but two new units—the positive and 
the negative electron. The myriads of 
complications which correspond to all the 
differences in matter about us must 
reside in the arrangements or combinations 
of these two simple components. 

Such names as electrons and atomic 
structure do not convey to the mind in- 
herent relationship with radio, radium, 
and X-rays; but a proper view of matter 
as it is now understood can most readily 
be pictured by getting the connection 
among some such group of present-day 
subjects. We are now forced to look at all 
matter as composed of identical, small, 
electrical charges, which determine the 
nature of chemical elements and com- 
pounds by their numbers and arrange- 
ments. An atom—the ultimate particle of 
a particular substance—becomes more like 
a solar system than like a solid.. The 
volume of the atomic space is mainly un- 
occupied, but through it the forces act 
which are attributable to electric charges 
within. 

Becquerel, who found that a certain 
uranium ore emitted an invisible ray 
capable of passing through black paper 
and still affecting a photographic plate, 
was partly responsible for our new views.. 
Soon afterward the Curies discovered 
radium, and this was shown later to be a 
naturally decomposing atom. During de- 
composition small electrical quantities 
were continually discharged. 

Similar discharges had already been 


observed in other fields, but were not un- 


derstood. For example, when the fila- 
ment of a lamp is heated in a high vacuum, 
negative electrical charges are emitted and 
current thus crosses the empty space. It 
was not until after the discovery of radium 
that the true nature of these ‘ electrons ”’ 
was perceived. 

When these little units of negative elec- 
tricity flow within a wire, they constitute 
the electric current. When, by high 
temperature, they are emitted from a 
metal, they are called thermions. When 
they pass through a gas with sufficient 
velocity, their impacts decompose mole- 
cules, and the greatly augmented flow of 
the resulting charged particles produces 
the common electric arc. When they flow 
through a vacuous space, under the in- 
fluence of a high electric force, they are 
called cathode ravs. When their motion 
is stopped by impact in the surface of a 


*Contributed by Dr. W. R. Whitney, Director, 
Research Laboratory, General Electric Company, to 
Engineers and Engineering 
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solid, the sudden change of motion starts 


an electro-magnetic wave—an X-ray, and 
when they surge up and down the wireless. 
antenne, they produce the long wireless 
waves through space. 


When constituent electrons are arranged 
in the groups called atoms, all properties 
seem determined merely by geography, or 
orientation. Apparently such old-estab- 
lished things as chemical activity and 
valence are due to the number of electrons 
which occupy the outer surfaces of the 
groups. Tlfe shooting electrons of the 
cathode ray, stopped by the platinum or 
tungsten target, produce the X-rays, 
which by reflection in crystallised matter 
disclose its atomic arrangement and thus 
lead to better understanding of many 


| physical properties. 


Since decomposing elements emit elec- 
trons, since heat drives them from fila- 
ments, since gases and air yield them on 
impact in ares, since statically charged 
bodies carry them and lose them, it is 
logical that all electric currents are attri- 
buted to their motion, all static charges 
to differences in concentration, and all 
matters to balanced combinations of them. 
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SLUM APARTMENTS AND THEIR 
RECONSTRUCTION. 


By Col. J. Anmstrone, late R.E. 
, A slum apartment has often to lodge an 
entire family, parents and children, and 
being often a bedroom of a formerly well- 
to-do residence, it contains in itself little 
or no permanent closets or fixtures ; there 
is no privacy, or place for their belong- 
ings or food, and they mostly sleep on the 
floor; it is often a bare chamber as small 
as 10 by 15 ft. or 150 superficial feet of 
floor area, with a very limited or incon- 
venient access to water; sinks, dustbins, 
and w.c.s, with no safe playground for 
the children, and the parents cannot, or 
will not, afford anything better (even ifit 
existed) at the lew rental they are pre- 
pared to pay. 

Roughly, rent is governed by the floor 
space occupied. The original cost of the 
buildings, which have now become slums, 
was but a fraction of what must now be 
paid for the same area in any recon- 
struction. From these and other con- 
siderations it is quite clear that we must 
keep a family lodging to the very lowest 
floor area possible, and arrange our 
domestic improvements within that area. 

So 1 work out my project on the basis 
of a room of 10 ft. width by 14 ft. of 
depth giving a floor area of 140. super- 
feet to each section, and propose certain 
partitioning, up to about one foot of the 
ceiling, so that a single central light will 
illuminate the section ; each section is ven- 
tilated by a large flue running vertically 
from an air tunnel in the basement 
through the roof; a ventilating opening to 
the flue, fitted with a cap or cover, is 
situated at about 14 ft. above the floor for 
ths insertion of a gas or other stove flue, 
and with a ventilator near the ceiling for 
vitiated air. I also propose to provide as 
fixtures an iron bedstead with slat or wire 
steel mattress of ahout 64 x 32 ft. for 
tha parents in their partitioned recess, 
with a long broad overshelf for clothing, 
and an upper and lower crib-berth, with a 
floor bed space below, about 6$ x 24 and 
6 ft. high, for the children ; a small pantry 
5 x 34 ft. with a door is partitioned off; 
it is fitted with a table top containing s 
13-inch basin or sink fitted with a plug- 
syphoned waste, and a cold water tap sup- - 
ply, under the table is fitted a cupboard 
with shelves, for, foad and stores, and over 
the table; three (rows of shelves as a 
dresser. 
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Plain stout rods and rings are fitted to 
all windows, and also in front of bed- 
steads and across the end of the short 
passage from the corridor door, to which 
tenants can attach their own curtains, 
gas-pipe leads to a central burner, gas- 
fire, penny-in the slot meter, ready for con- 
nection by those wko require it. I con- 
sider the above fittings to be necessary as 
a part of any civilised accommodation. 

Each tenant to be bound to provide a 
slop-pail, a dust-pan, and a sweeping- 
brush, also what he is able to provide in 
ths way of bedding, curtains, carpets, 
cooking-pots, china, glass, cutlery, table 
and chairs, ar other furniture. 

A separate set of w.c.s, with a slop 
and dust-shoot, is provided on each floor 
for men, women and children. Two extra 
long slip-rooms are provided on each floor 
reserved for the use of tenants at a re- 
duced rental for a limited period, for 
maternity, accident, infectious disease 
wards, or. for workshops ov stores. 

Referring now to the Plan.—I show 
the detaii of three floors of a block of 
buildings to meet such accommodation as 
I have specified, viz. :—A basement floor, 
a ground floor, showing the entrance from 
the street, and a back door to the yard or 
playground, and an upper or attic floor 
fitted for bachelors, male or female. The 
accommodation on this floor is simply of 
two long slips of 5 ft. width and 14 ft. 
long, over each family section, fitted with 
a pedestal wash-basin with supply and 


waste, an iron bedstead with wire mat-. 


tress 6; x 24, and an end _cross-cup- 
board with a table top. Each family sec- 
tion, on the corridor or entrance side of 
19 ft. width is cut up by partitions into a 
pantry section of 34 width and 5 ft. deep, 
a passage section to the corridor door of 
23 Ít., also 5 ft. deep, and a parents’ bed 
enclosure 4 ft. wide and 7ft. deep, open 
to the passage, with provision for a cur- 
tain, so that at night, by closing of the 
short passage from the living-room by 4 
‘door or curtain, the parents have the use 
of the passage space and the pantry for 
ablution, and as the pantry is provided 
with a door it can be used by all of the 
family for washing, or bathing in privacy. 
The living-room portion of about 10 x 9 ft. 
is fitted at one side with the children’s 
crib-berth already described, dJeaving a free 
Space about the fire and central light of 
Ts x 9 ft. clear of beds, goods and chat- 
tels for the family table and chairs. 
Under the corridor can be arranged a 
trough to contain the water and gas main 
pipes, and an inclined waste-water pipe, 
which can, from all floors, lead to vertical 
pipes in the stair section down to the 
basement and ‘thence to the street mains; 
acout 24 ft. of the ends of the corridors 
could be railed off to form a large vertical 
ventilating shaft, from the basement to 
the roof, and with a ventilator over the 
stair section would amply ventilate the 
building. T 
The stairs leading down from the hall 
to the basement are fitted with a plank 
ramp or skirting-board to facilitate the 
transport of wheels or cycles to the garage 
or stable under the hall, which is fitted 
with a.double row of racks for bicycles 
and perambulators. Under the stairs is a 
sunk wash-up trough and sink, and a 
space for cleaning or adjusting bicycles, 
also on one side is fitted a sweeper’s cabin : 
the sweeper’s duty under the porter is to 
clean and sweep the staircase, corridors, 
lavatories, hall, etc. The porter has a 
section next the entrance hall and door, 
with a small office and sleeping-bunk near 
the front door; he or a member of his 
family must always be present to answer 
inquiries, take charge of keys or letters. 
Bak complaints, attend to the general 


ba 


lighting, the letting of cycle stables, and 
the reserved rooms, etc., under the direc- 
tors. 
>i @ 0e 
' CRYSTALS THAT LIVE. 
By Dr. E. Babe. | 
Crystalline substances are generally con- 


ceded to be solid and massive, either hav- 


ing developed distinct crystals having an 


internal structure such that, under more 


favourable conditions, definite crystals 
would have been formed. But such sub- 
stances need not necessarily have definite 
and uniform shapes. There has lately 
been developed a class of chemical com- 
pounds, for the greater part of an organic 
nature, which develop liquid crystals. 
These, instead of having uniform and con- 
stant faces, change their shape according 
to prevailing conditions. They are able to 
“ flow ’’ around corners, grow to a certain 
size, and divide or split into smaller cry- 
stals. But here the internal axis of the 
liquid crysal is just as constant as that 
in the solid orystals. 

Liquid crystals are dificult to make and 
they generally require elaborate apparatus 
for observation, but with distorted liquid 
crystals or liquid crystalline substances no 
such difficulty is to be found. These, in- 
stead of having definite geometrical forms, 
produce peculiar growths which are readily 
observable under a magnification of about 


100 diameters. These are termed ‘‘ myelin 


forms,” although this word has no definite 
chemical meaning. 
Cholesterol, ‘cholesterin, or choline com- 


pounds exhibit this peculiar physica) 


phenomenon. These are substances found 
in all forms of the protoplasm, being 


especially abundant constituents of nervous 
When occurring jn excess in the 


tissues. 
bile, they form concretions known as gall- 
stones. They are also among the impor- 
tant constituents of the brain, where they 
are found in a free state. They also occur 
in the seeds of many plants, and can be 
prepared synthetically by the action of 
trimethylamine on a strong solution of 
ethyl oxide. 

. Not only are these- substances a waste 
product of the body’s metabolism, but they 
exert an important protective influence 
against the entrance of poisonous toxins. 
The presence of cholesterol in the envelope 
of the red blood corpuscles hinders the 
solvent action of one of the poisons found 
in cobra venom.’ 3 

A cholesterol compound forming a curi- 
ous complex with glycerin, phosphoric acid, 
and fatty acid is known as lecithin. It is 
found in the yolk of eggs, from which it 
can easily be extracted as a soft, waxy 
substance which is well adapted for micro- 
scopic examination. It is one of the many 
compounds exhibiting liquid crystalline 
structure and ‘‘myelin formation,” 

It is prepared from a hard-boiled egg. 
Place the yolk in a glass beaker, add 
13 oz. of ether, and grind it up thoroughly. 
Filter the mixture through a paper filter. 
Pour through the residue remaining in 
the filter two drams of ether. Let it drain. 
Then pour through two drams more and 
unite the filtrates and discard the residue. 

Evaporate the ether extracts very care- 
fully on a steam bath. Great care must 
be taken with the ether, since it is very 
inflammable; it should never be placed 
over or near an open flame. When the 
ether has evaporated. add two drams o} 
alcohol and heat gently to boiling. Pour 


the hot alcohol through a small filter, | 


being careful to leave the heavy oil in the 
beaker. Repeat this operation with two 
more drams of alcohol and unite with the 
first alcoholic filtrate. Discard the precipi- 
tate in the filter. Evaporate the aleshol 


if there is only a comparatively small 
residue. 

Dissolve the residue from the alcoholic 
extract In two drams of cold ether, and 
then add four drams of acetone, Stir con- 
tinuously until the particles of lecithin, 
which were precipitated by the acetone, 
unite to form a ball. If the ball is slow 
in forming, add a few drops more of 
acetone, but not too much. The resulting 
ball is reddish yellow, and tastes and 
smells like an egg. 7 

When a tiny fragment of this waxy sub- 
stance is placed upon the slide of the 
microscope, and is covered with a drop of 
water, threads will soon be observed shoot- 
ing deisurely outward and twisting and 
turning into fantastic shapes, when 
observed under a magnification of 40 to: 
50 diameters. If they aro observed under 
a power of 100 to 150 diameters, curious 
clusters and grape-like protuberances will 
quickly form together with tube-like struc- 
tures which bend in all directions. If 
carefully observed. this action will begin 
whenever the water touches the material. 
Growth can be retarded if a few drops 
of glycerin are added to the water. 


AN ASTRONOMICAL CAMERA 
FOR AMATEUR WORK. 


Professor Todd, in his most excellent 
work, ‘‘ New Astronomy,” says that ‘‘ any 
good telescope or camera may be satisfac- 
torily used in taking photographs of celes- 
tial objects. Remove the eye-piece and 
substitute in its place a small, light-tight 
plate holder. . . . Insert a plate in this 
position and make an exposure of about 
half a second on the moon, if within two 
or three days of the ‘ quarter.” ” 

On the strength of this information, 
‘the writer began to devise such a “plate 
holder,’’ since Professor Todd does not 
give directions for doing so. The primary 
object in the constructing of this camera 
is efficiency coupled with’ simplicity of 
detail and a minimum pecuniary output. 
The directions for- procedure are as fo!- 
lows :— 

Round up three pieces of wood in a. 
lathe to the required diameter, which 
should be one and one-third times the 
length of the required film pack. The 
first piece must be about an inch in- 
thickness in order to form a solid base 
for the other parts. Cut the second to 
the thickness of the film pack and remove: 
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a rectangular portion of it of the same 
size as the film pack. 

Cut the third piece to a thickness of 
about three-eighths of an inch, and in the 
centre of it out a hole equal to the eye 
end of the telescope tube. Then cut out 
another portion with a diameter equal to 
the projecting brass ring that terminates 
the eye end of the tube. This must be 
cut only to such a depth that the ring 
will lie flush with the inside surface of 
the third picce. 

Cut two pieces of heavy flannel of the 
same diameter as the wooden pieces. Fit 
these between the three wooden parts to 
make a more, light-tight joint. It will be 
foundthat thexraised ring on the end of 


on a steam bath. Don’t be discouraged | the tube near the eye can be removed. 
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Then. slip this piece through the front 
round piece of wood and replace in the 
telescope. 

Next take the base and second pieces 
with the film pack in place, taking care 
to see that the end with the tabs pro- 
trudes, and screw the whole together with 
wood screws. The finished article as 
mounted on a telescope is shown in the 
figure. Loosen the wood screws slightly 
when the pack is to be removed and 
simply pull it out. 

No shutter is necessary with this 
camera, because it is to be used only at 
night, and there is little chance of the 
film being light-struck. A piece of card- 
board held over the lens until the tube 
is steady is all that is required. After 
each exposure, while still holding the 
cardboard between the object and objec- 


- tive, replace the cap. 


. With this sort of camera, especially 
with an objective of over three inches, a 
finder should be used. Any small tele- 
scope will do for this. . 

A «method of supporting the finder to 
the telescope is as follows :—Cut out two 
rings of wood, one having an inside dia- 
meter equal to the diameter of the large 
telescope tube and the other with the 
diameter of the finder. Cut these in half 
and glue the halves of one to the halves 
of the other as if placing two U’s with 


E. G. James; the Rev. W. Edwards, M.A., 
F.R.A.S., and Mr. A. J. Lloyd; while 
Messrs. T. Jenkins and Ll. C. Lloyd are 
the treasurer and secretary respectively. 


BATTERIES FOR WIRELESS. 


The prime necessity in a battery for 
use with a wireless set is the ability to 
hold the charge over long periods. Exide 


batteries do this. ra following notes ser —————>- 2 o0 
interest many readers, as an instance o 

what Exide batteries an. do in this con- SCIENTIFIC NEWS. 
nection :— ee tee ae tae 


In June, 1911, a small 10-ampere-hour 


2-volt accumulator in celluloid box was 
This accumu- 


returned by a customer. 
lator remained undisturbed on a shelf 


until September, 1912, when it was found. 


in good condition but almost without acid. 
It was refilled and re-charged, and has 


been standing on open circuit ever since, 


receiving a freshening charge about once 
a year. In February, 1919, it gave 10 


umpere-hours at 4-amp. discharge ; in Feb- 
ruary, 1920, it gave 17 amp.-hours at 
l-amp. discharge; and in 1922 it gave 19] 
amp.-hours ; so that, after remaining for 


eleven years on open circuit, it now gives 
90 per cent. more than its listed capacity. 


The Exide batteries are made by the 


Chloride Electrical Storage Company, 
Ltd., Clifton Junction, Manchester, and 


' 221-229, Shaftesbury. Avenue, London, 
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their bases together: Then place these LIVERPOOL SCIENTIFIC SOCIETIES 


on the large tube at the proper distance 
apart and set the finder in the upper U’s. 
Secure the whole by a strap passed aroun 
both tubes. It may require a little adjust- 
ment to make them centre properly. 

. The fact that no eye-piece is used for 
magnification makes the image small in a 
small telescope, but with any glass of 
more than three or four inches aperture 
good results should be obtained, especially 
if one be fortunate enough to 
equatorial, clock-driven 
“ Popular Astronomy.”’ 
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A BAT, A BABBIT, AND A BLACK- 
BIRD. 


Incredible as it may seem, the following 
instance of extraordinary fearlessness dis- 
played by a blackbird was recently 
observed by two friends.. While walking 
along a quiet country road their attention 
was attracted by wild screams, which 
issued from a diteh by the wayside. On 
investigating the source of the disturb- 
ance, they caught sight of a large rat, 
which had seized a half-grown rabbit by 
the back, and was endeavouring to drag 
the terror-stricken creature to its hole near 
by. The rabbit was strenuously resisting, 
and uttering piercing cries. While the 
struggle was in progress a male biackbird 
suddenly swooped down from the hedge 
and settled upon the rat’s back, pecking 
the rodent fiercely with its bill. Deterred 
by the onslaught of the bird, or the sudden 
appearance of the two men, the rat released 
its quarry, and disappeared into its hole, 

Concluding that the drama was at an 
end, the wayfarers resumed their journey, 
but had not proceeded many yards when 
the squealing was resumed. On returning 
to the spot they witnessed a repetition of 
the former incident. Again the rat beat a 
retreat, leaving the rabbit and blackbird 
exhausted with the struggle. On seeking 
for some explanation of the blackbird’s 
strange behaviour the spectators found a 
nest in the bank, on which the female bird 
was brooding. Anxiety for the safety of 
its mate ard offsnring, rather than pity 
for the weaker animal, was doubtless the 
motive of the blackbird’s attack upon the 
rat.--H., in the ‘‘ Scotsman.” 


mounting.— 


Arrangements for the joint-soiree de-|. 


cided upon by the scientific societies of 
Liverpool and district were advanced a 
stage further at a meeting of representa- 
tives of the bodies held at the Museum 
last week. | 
As at present arranged, the programme 
includes a series of short lectures by emi- 
nent scientists, with lantern illustrations 
and demonstrations, and exhibits by mem- 


possess an bers of the various societies—geological, 


microscopical, historical, chemical, and 
so forth—and from the permanent Museum 
collection, with brief descriptions and ex- 
planations by selected. representatives. 
Many of the leading local educationists 
and citizens are lending their support, and 
the lecturers will include men whose 
names are known throughout the country. 
The numerous societies will vie with each 
other in making an appeal to public 
imagination, and jin the course of the 
evening visitors will see and hear what 
should leave a lasting impression of the 


beauties and wonders of natural pheno- 


mena. 

Among the branches of science that will 
be represented are :—Biology, chemistry, 
entomology, microscopy, botany, geology, 
field natural history, wireless telegraphy, 
and history. These are all expected to 
have exhibits, and other associations, such 
as the Heredity Society, while being un- 
able, owing to the nature of their line of 
inquiry. to put anything on the table, will 
make their contribution in the lecture. 
rooms. 


THE LLYNFI VALLEY ASTRO- 
NOMICAL SOCIETY. 


Although formed only last December. 
the Llynfi Valley Astronomical Society is 
in a flourishing condition, its membership 
numbering over fifty, and meetings being 
held at. various centres throughout the 
mining district surrounding Maesteg. 
Glamorganshire, This is one of the three 
astronomical societies in Wales. It has 
lately been decided to purchase a 3% in. 


Cooke telescope, and it is hoped to hold 


observation evenings during the coming 
winter. The president of the society is 
Mr. Dan Jones. F.R.A.S., of Penylan Ob- 
servatory, Cardiff; vice-presidents, - Mr: 


with the 24-in. Bruce telescope. 
the new objects are south of declination— 
45%. 


Professor Bailey found 1,659. 


Mr. Donald H. Menzel has recently 
found approximately two thousand nebulse 
on ninety photographs made at eles 
Most o 


Positions and descriptions will be 
published later in the Annals of the Har 
vard College Observatory. Of the eight 
hundred brightest nebule found by Men- 
zel, approximately 35 per cent. appear 
to be spirals. They show spiral arms or 
the characteristic spindle form. The 
majority of, the other bright objects prov- 
ably belong to the type which Hubble 
designates as globular nebule. The total 
number of nebule now recorded in all 
catalugues and lists is nearly 20,000, of 
which approximately 25 per cent. have 


been found at the Harvard Observatory 


on Bruce plates with exposures of from 
one to five hours. Of the Harvard nebulee 
previously announced, Dr. Delisle Stewart. 
found 722, Royal H. Frost found 453, and 
Positions 
and descriptions are given in H.A. 60, 


No. 6, 1908, and H.A. 72, No. 2, 1913. 


A cablegram from Professor Bailey, in 
charge of the Harvard station at Are- 
quipa, Peru, announces the discovery of a 
nova of the tenth magnitude by Miss 
Cannon, in the position 17h. 41m. 40.s0, 
~36° 35’ 43” (1900). The star numbered 
24157 in the Argentine General Catalogue 
is 42s east and 5’ 24" north. Harvard 
plates show a star of the twelfth magni- 
tude within a minute of arc of the above 
position, but there is no indication of 
variability during the last thirty years. 


Among the brighter stars in the globu- 
lar cluster Messier 92, N.G.C. 6341, Miss 
Woods has found a new variable star. 
With reference to the centre of the cluster 
the variable is 72’ east and 67’ south. 
A star that has about the same magnitude 
as the variable at minimum is 6’ east. 
The variability was first noticed in Sep- 
tember, 1916. The type of variation is 
unknown. 


On photographs made with the Cooke 
l-in. telescope at Arequipa, Miss Woods 
has found a variable in the position 19h. 
7m.6—36° 25’ (1900). ‘The star is an 
eclipsing binary of spectral Class A2, with 
variation between the photographic magni- 
tudes 9.7 and 12.5. The light curve and 
orbit will be discussed in a forthcoming 
circulaf of the Harvard College Observa- | 
tory. j 

Last Saturday there was opened in the 
scientific section of the South Kensington 
Museum, an exhibition devoted to the 
history of the cinematograph. It is housed 
in the West Gallery, and was collected 
by Mr. William Day, a well-known figure 
in the film world, and contains more than 
500 separate exhibits. The cases are each 
named according to their contents. The 
first is described as ‘‘Persistence of 
Vision,” and contains the results of early 
experiments by famous scientists in this 
direction. The next is called “First 
Forms of Moving Pictures,” and others 
“ First Book Forms ” (when the effect of 
motion was obtained by rapidly turning 
the leaves of a specially. prepared book) 
and ‘‘ First Lantern Forms.” Eventually, 
we arrive at the most elaborate and up- 
to-date” projecting instruments, which 
afford an admirable contrast to the early 
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exhibits. The earliest exhibits of all are 
some wax figures used in Chinese shadow 
shows in the time of Confucius, which are 
logically, if distantly, connected with the 
film as we know it. 


An interesting reprint from the Pro- 
ceedings of the Royal Society, read by Mr. 
E. T. Quale, B.A., on ‘‘ Local Rain Pro- 
ceedings Under Human Control in South 
Australia,” details the considerable suc- 
cess which has attended the endeavours to 
revive the “ dead heart’ of Australia. Two 
important lessons, it is claimed, have 
been taught. The first, that the clearing 
away of the forest covering from the whole 
of the hilly areas, or portions thereof, at 
any rate suitable for pasturage, is bene- 
ficial, as it greatly increases the amount 
and*constancy of the flow of the rivers, 
and thus releases from day to day in 
inland lakes and reservoirs vast quanti- 
ties of water which otherwise would be 
thrown into the mountain atmosphere, 
and escape; and, second, that every 
facility should be given to settlers to make 
payable use of remoter inland areas, be- 
cause such occupation thereof is a sure 
way of ameliorating the climate for the 
rest of the continent. A map is given, 
showing percentage departures of the 
mean rainfall of the last ten years, 
1910-19, from that of the 30-year period, 
1885-1914. . 


Trinity House has decided largely to 
increase the power of the light of the 
Needles Lighthouse, at the western ex- 

 tremity of the Isle of Wight. The present 
35,000 candle-power light is to be replaced 
next month by one of half a million 
candle-power, which will give greater 
penetrative effect during foggy weather. 


A feature of the forthcoming Swansea 
meeting of the Institute of Metals will be 
the inauguration of a series of annual pub- 
lic lectures on subjects of practical interest 
to those engaged in the non-ferrous metals 
industry. The lectures are additional to 
the annual May lectures of the Institute 
of Metals. Dr. R. S. Hutton, a member 
of Council of the Institute and director of 
the British Non-Ferrous Metals Research 
‘Association, is to deliver the first of the 
new lectures, this being entitled ‘‘ The 
Science of Human Effort (Motion Study 
and Vocational Training).” The lecture 
_ will be given on September 19 at the 
Y.M.C.A., Swansea. The proceedings at 
Swansea will include the discussion of 
fifteen papers on various metallurgical 
subjects, civic and other receptions and 
entertainments, visits to works, and a 
motor tour round the Gower Peninsula, the 
meeting lasting from September 19 to 22. 


A violent earthquake occurred in Algeria 
last Friday about 11.30 a.m. It was most 
severe at Cavaignac, a village of 3,500 in- 
habitants, including 155 French persons. 
In fifteen seconds most of the houses fell 
in ruins. It is believed that two French- 
men were killed. The shock was felt at the 
same time over a large area, but not at 
Algiers. 

The ‘‘ Building News ” is offering three 
prizes of £25, £10, and £5 to the senders 
of the names of the twelve best architects 
of London buildings who lived in the 
17th, 18th, and 19th centuries, placing 
them iu the numerical order of the merit 
of their work. Full conditions and par- 
ticulars of this competition will be found 
in the “ Building News” of August 25. 
The lists must reach the Editor by mid- 
day of the 27th inst., addressed to him 
at the office, Effingham House, Arundel 
Street, London, W.C.2. 


As a result of experiments in British 
Guiana, it has been found that alcohol 
motor fmel of a high grade can be pro- 


Institution for 1920, 
reached us, is a welcome return to pre- 
war’ strength, due in part, we expect, to 
more reasonable printers’ 
those which still limit enterprise here. It 
vontains 704 pages, and over 200 plates. | 
The matter throughout is up to date, and 
judiciously selected, embracing as it does 
a variety of subjects by leading authori- 
ties. 


duced looally from waste molasses. One 
firm is preparing to manufacture this 
fuel on a commercial scale, 
Government is temporarily „exempting 
this nascent industry from taxation. 
the experiment is successful it will not 
only supply the needs of the colony in 
motor fuel, but will prove a means of, 
utilising the low-class molasses that were 
being thrown away owing to the collapse 
of the demand for rum. Mechanical tillage 
should also receive an impetus in this 
South American colony. | 


and the 
If 


The Annual Report of the Smithsonia 
which has just 


Among the most interesting are: 
“ Studying the Sun’s Heat on Mountain 


Peaks in Desert Lands,” by C. G. Abbot; 


“The Habitability of Venus, Mars, and 
Other Worlds,” by the same; ‘‘ Giant 


Suns,” by H. H. Turner; ‘‘ Vitamins,” by 
D. D. Haliburton; ‘‘ The Chemistry of 
the Earth’s Crust,” by Henry S. Wash- 


ington; ‘‘The Occult Senses’ in Birds,” 
by Herbert H. “Beck; “The Origin of 
Insect Societies,” by Auguste Lameere ; 


-and last, but not least, a full account of 
“The 


Ralf Cross Collection in the 
National Gallery at Washington,” with 
24 beautiful illustrations of some of the 
finest pictures it contains, by George B. 
Rose. 

The centenary of the death of Sir Wil- 
liam Herschel, who discovered the planet 
Uranus, was. celebrated last Friday at 
Slough, where he spent many years of his 


life and made many of his surveys of the 


heavens. It was at Slough that he con- 
tinued his researches, assisted by his 
sister Caroline. There the constructed 


and erected his reflecting telescope of 


40 ft. focal length and 4 ft. aperture, 
which remained in position until 1863, 
when a gale blew down an adjacent tree, 
which broke it in two, and all that re- 
mains is the butt end. The large reflector 
of polished metal is still preserved at 
Observatory House. The - Astronomer- 
Royal, Sir Frank Dyson, and members of 
the Royal Astronomical Society visited 
Slough last Friday, at the invitation of 
the Herschel family, of which the present 
head is the Rev. Sir John Herschel, rector 
of West Clandon, Guildford. They were 
met by Mr. Edward Bowyer, the chair- 
man, and members of the Slough Urban 
Council, and made a pilgrimage to the 
tomb of Sir William Herschel in Upton 
Churchyard, and also to the old barn 
where many of his astronomical observa- 
tions were made, and where several inte- 
resting relics are to be seen. Luncheon 
was served at an hotel, followed by a 
reception at Observatory House by mem- 
bers of the Herschel family. 


Professor Zschokke, the Swiss zoologist, 
of Basel Uniyersity, is coming to England 
shortly to deliver a series of lectures. 


_ The exhibition of turnery at the Man- 
sion House which the Turners’ Company 
were arranging has been postponed from 
October until next April. | 


The articles of association of the pro- 
posed British Wireless Broadcasting Com- 
pany have been submitted for the ap- 
proval of the Postmaster-General. Mr. 
Kellaway is on holiday, and it is stated 
at the General Post Office that after the 
permanent officials have examined. the 
articles it may be necessary to forward 


ch arges th an gears ; review 


them to him. In the circumstances it was 
impossible to name a date for the inaugu- 
ration of the scheme 


\‘‘Machine Room Mathematics,” by 
George Wentworth,.D. E. Smith, and 
H. D. Harper (Ginn and Company, New 
York, and 7, Queen Square, London, 
W.C.1, 5s. 6d. net), will be found useful 
by students preparing to become 
machinists. First the knowledge of 
measuring instruments is well expounded, 
next come speeds and feeds, those being 
the first things the student needs to 
master in the use of a machine; and, 
lastly, tapers and taper turning, screw 
threads, indexing and spiral cutting, and 
problems follow naturally, 
with some useful reference tables and a 


‘good index. 


———__——)»ea-<—-———_ 


LETTERS TO THE EDITOR 


THE MOON—CENTENARY OF SIR 
WILLIAM HERSCHEL. 

[61.}—The Moon [70, p. 53].—It might be 
better that this question should ibe answered 
by someone who could speak from experience 
as a lunar observer, but. even then a reply 
to the question whether a feature can 
“easily” seen might not be satisfactory 
because something must depend on the ob- 
server. But having no claim to experience, 
I looked for some printed information on the 
point, and in the “ Selenographical Journal 
that used to be published more than forty 
years ago I sand a note on the ring-plain 
Stadius discussing the possibility of real 
changes. in the lunar surface which contained 
the following sentence: ‘In the year 1863, 
Dr. Dobie, of ‘Chester; announced that he 
had discovered several craters in Stadius with 
the aid of his S4-in. refractor. About two 
years afterwards Webb announced that with 
his Alvan- Clark refractor of about the same 
aperture he could detect some ten or twelve 
minute crater pits in the southern and 
western parts of this formation.” Now, 
Stadius lies between Copernicus and Erates- 
thenes, and so far satisfies the description, 
but these craters and crater-pits which are 
within the ringplain may not be precisely 
those to which “ W. F. E.” refers, but, i 
any case, as they are apparently very minute 
markings it seems likely that an aperture 
of 6 in. should be sufficient to show these 
others. 

The Centenary of Sir William Herschel.— 
Though the circumstance has received some 
notice in the daily Press, and may, therefore, 
be already familiar in its main features to 
readers, I hope I may be permitted to 
describe briefly a delightful day spent at 
Slough on August 25. The circumstance 
occurred because Sir William Herschel died 
in 1822, August 25, and we were invited 
by the Chairman of the Urban District 
Council to make a pilgrimage to the Church 
of St. Lawrence, Upton, where the great 
astronomer was married,. and where he lie 
buried. At first sight it appeared quaint and 
perhaps a little incongruous that astronomers 
should have been asked by the civic 
authorities to honour Herschel, but any in- 
congruity disappeared when the result of 
the invitation was in process of fulfilment. 
The Chairman to'd us, in the course of the 
day, that it was once proposed to change the 
name of the town of Slough, but he said 
Herschel had given the name a world-wide 
reputation, and the town under another name 
would have lost its celebrity. From this 
point of view it is clear why the Urban 
District Council should have acted as they 
did, and right well did they carry out a well- 
planned scheme. The party of astronomers 
who assembled was not large, but it included 
the Astronomer Royal, the Savilian Pro- 
fessor of Astronomy at Oxford, one of the 
secretaries of the Royal Astronomical Society. 
the President of the British Astronomical 
Association, Dr. Dreyer, who edited Sir 
Wm. Herschel’s(collected papers, Prof. Ernest 
Brown of -Yale,)and other Fellows of the 
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Royal Astronomical Society. The morning 
was octupied by a visit to the church before- 
mentioned, where the entries in registers 
referring to the Herschel family were in- 
spected, and a short address given by the 
rector, and by a visit to the barn which 
Herschel used as his workshop for mirror 
grinding, and also to the old house or man- 
sion adjoining the church, which was once 
a monastery. After lunch the two ladies, 
daughters of Sir J. F. W. Herschel, received 
the party of astronomers: and Town Coun- 
cillors at Observatory House, where Sir 
William Herschel lived and worked with his 
‘ister Caroline from April 3, 1786, and the 
kindness with which they and the other 
members of the Herschel family who had 
gathered to honour the memory of their great 
ancestor greeted their guests was delightful. 
The privilege of seeing the relics in the 
possession of this illustrious astronomical 
family is not to be lightly valued, and its 
memory will remain. ` | 
H. P. Hollis. 


/ @ —— 
ADAPTATION OF SPACE-TIME 


[62.}—Distances. and velocities of light and 
of planetary motion are equally different in 
diferent mechanical theories agreeing with 
Kepler’s laws, so that space-time relativity 
must be accommodative to theory of 


. Mechanics ; ‘but the velocity of light‘c across 


the Earth’s orbit and the mean linear velo- 
city of the Earth in its orbit v are altered 
Telative to time by alteration of distance 
from the Sun; and as time relative to dis- 
tance moved is the index of retardation; or 


slowness of motion, and as retardation goes |: 


with an equal bending of light, a mechanical 
theory showing half Newtonian Sun distance 
also implies half Newtonian velocity of light 
across the Earth’s orbit, or double Newtonian 
retardation and bending of light. Space-time 
relativity can only find intelligible expression 
through mechanical theory, and as Einstein 
knew of no better mechanical theory than 
Newton’s, he was justified, in the interests 
of science for the time being, in connecting 
his space-time principles with it. But altera- 
tion of mechanical theory will require re- 
adaptation of space-time relativity, and 
suggest that Einstein can readapt his theory 
to my theory of mechanics, with the advan- 
tage of placing the science of physies on its 
feet instead of on its head. My theory is 
connected with Kepler’s laws just as much 
as Newton’s is connected with them, but it 
accounts for them on a basis of gravity and 
repulsion instead of gravity and inertia, and 
is founded on rotational mechanics rather 
than oe mechanics. Rotational 
mechanics very definitely shows: that it is re- 
pulsion that varies inversely as the square of 
the distance, not gravity, and that gravity 
varies inversely as the cube of the distance. 
These facts are implied in the experimental 
law of rotational mechanics that “applied 
force is as the mass, the radius, and the 
square of angular velocity.” Applied force is 
outward force, and as radius results from 
relative intensities of inward and outward 
force, the inward force toward an axis of 
rotation is relatively less than outward force 
in the degree of the radius. Applied force in 
rotational mechanics represents repulsion in 
cosmical mechanics. According to Kepler’s 
third law, at four times the Earth’s mean 
distance from the Sun the mean angular velo- 
city would be 4 the mean angular velocity 
of the Earth, and the Foree of repulsion 
would be as TE x4 ie inversely as 
the square of the distance. Gravity being 
relatively less than repulsion in the degree 
of the radius, and therefore as the square 


of angular velocity it is a or inversely as 


the cube of the distance. Kepler's third 
law is the rotational law in cosmical 
mechanics, his second law being the product 
of oscillation superimposed by disturbance on 
rotation. Oscillation synchronising with rota- 
tion causes the elliptical orbit. But the appli- 
cation of rotational mechanics to cosmica 
motion results in different distances and rela- 
tive masses from those of the Newtonian 


‘theory, whilst showing the same results inf 


angular velocities and their variations. There 
is not space available in this letter to show, 
arithmetically, the difference of the relative 
masses of the Earth, Moon, and Sun, as com- 
puted in my theory, compared with Newton’s. 
My objective is to imply that Einstein may 
possibly be able to readapt his space-time 
principles to my theory, with the advantage 
of instituting intelligrble physics, such as 
outward bending of light by outward force 
or by outward motion of a substantial 
medium of: transmission, and substituting 
waves in the ether in the celestial equators of 
cosmical bodies in the place of his concept of 
strains in space itself. My theory offers Ein- 
stein substance, not a vacuum, to work upon; 
it gives him a force of repulsion inversely as 
the square of the distance instead of gravity 
inversely as the square of the distance, and 
leaves him in the position of treating light 
functionally as a radiant or an outward 
flooding energy, not a gravitating substance. 
I notice Einstein refers to his calculation of 
the bending of light outward from the Sun 
in the following terms: ‘‘ A ray of light will 
experience a curvature of its path when pass- 
ing through a gravitational field, this curva- 
ture being similar to that experienced by the 
path of a body which is projected through a 
gravitational field. As a result, we should 
expect a ray of light which is passing close 
to a heavenly body would be deviated toward 
the latter’’ (‘‘ The Theory of Relativity,” „E 
127). There is no idea here of outward bend- 
ing, and yet the actual displacement of light 
is outward from the Sun. . 
; T. Warburton. 


72, Westgate, Dewsbury. 


MARS. 


[63.}—The theory put forward by Mr. 
McHarg (letter 48, p. 58) seems to me quite 
untenable, as it is entirely contradicted by 
observed facts repeatedly recorded. There is 
no need to call in the aid of carbon dioxide 
to account for the melting of the polar caps, 
as such melting extends over a period of eight 
to eleven of our months! The usual sequence 
is a rather rapid melting for about six weeks 
after the Spring Equinox, the maximum rate 
being reached after about three weeks. In 


Ifthe next thirteen weeks the rate becomes 


slower, and for some twenty-six weeks after it 
fluctuates, but in 1920 the Northern cap 
entirely disappeared on September 7 (Mar- 
tian date), as the Southern one did in 1894. 
It seems quite natural that the earlier melt- 
ing should become more rapid after the hard 
outer crust has been dissolved and the Sun 
rises higher, and that it should slow down 
when the older and harder layers are reached. 
The complete disappearance in September 
shows that on Mars, as in our own Northern 
hemisphere, there are some very hot days in 
September. This alone shows that the idea 
of Mars being entirely frost-bound is incor- 
rect, but there are many other proofs. The 
hazy “coast lines”? sometimes seen are 
usually caused by haze or clouds, not frost: 
clouds have too often been recorded for it to 
be said that Mars is cloudless; moreover, as 
the rain and snow usually falls at night we 
must miss seeing most of the clouds. ? 

The fact that hoarfrosts are sometimes seen 
on the morning terminator in the. tropical 
and evén in the equatorial regions has been 
taken by many to show that those regions are 
cold. This seems to me an altogether 
erroneous deduction. If we could get a clear 
view of our Earth from space we should see 
such frosts on the morning terminator in 
some of our hotter regions far more frequently 
than we ever see them on Mars! . A Martian 
might conclude therefrom that the Earth has 
a very low temperature, especially as, such 
large areas of our polar caps never meit at 
all. We know that such a conclusion would 
be wrong, for in the Sahara, the Armenian 
highlands, and other hot regions the day 
temperatures may be anything from 100° to 
150° Fah.. yet at night the radiation is so 
great that the temperature often falls to 
freezing point or several degrees below it. 
This is a direct consequence of the intense 
heat in the daytime drying the air and the 
cloudless nights encouraging rapid radiation. 
As on Mars the clouds mostly occur at night, 


than is generally assumed. Facts such as 
these are ignored by most theorists, and I 
am of opinion that no one has yet placed 
Martian temperature at a sufficiently high 
figure. Mark Wicks. 
Surrey Lodge, Thornton Heath, 
August 25, 1922. 


MICROSCOPICAL. l 
164. —Mr. Mansell Swift’s letter [54] (page 

60) greatly interested me and gave me the. 
impression that, apart from mundane con- 
siderations, there is little difference.of opinion . 
between Mr. Swift and myself. I have 
pleasant recollections of the late James Swift, 
who, in days gone by, did so much to main- 
tain the reputation of our optical products. 
Years ago I worked with one of his well- 
known ‘‘Challenge’’ microscopes fitted with 
the “Climax” fine adjustment invented by 


him, which was the first efficient side-lever 


fine adjustment introduced. “It lifted the 
Jackson model to the position of a first-class 
instrument for exacting high-power work. Of 
course, my contention has never been that 
our opticians should only produce Powell 
No. 1 stands. Such refined instruments are 
for the expert who knows how to appreciate 
and use them, after years of observational 
practice have rendered him competent to do 
so. For “the many,” a small handy stand 
may be quite sufficient, it being obviously 
useless to provide an observer of small 
tapacity with an instrument of great 
capacity, and even the worst ‘‘ Continental ’ 

model may be fully sufficient in that respect 
for the rough-and-ready slap-dash laboratory 
man for whom the great bulk of such models 
are destined. As Mr. Swift justly remarks, 
a London-made repeater watch is unquestion- 
ably a much finer article than a machine- 
made wrist-watch. The wrist-watch is per- 
haps quite eufficient for the ordinary purposes 
of everyday life, but it would be a bad day 
for scientists and astronomers if such faulty 
timekeepers were to become alone procurable. 
It may be safely assumed that wrist-watches 
are not much in favour at Greenwich, or 
even less important observatories, for record- 
ing standard time. They are also not gener- 
ally used for navigational purposes. To me 
it seems that our leading opticians should 
adequately provide for the most refined re- 
quirements in addition to the most crude, 
and that they can only sustain their brilliant 
past reputation by doing so. In any case, 
little credit is likely to accrue by copying 
screw for screw foreign instruments, the 
details of which are so constantly altered that 
this year’s model is only good until that of 
next year appears. Imitation may be the 
sincerest flattery, but it is posstble to copy 
too much, as the Chinaman found when he 
was told to reproduce a pair of old trousers 
and did so exactly, even to the patch! 

It is a fact that there is a limited demand 
for what are now called ‘‘ Research ° models, 
at a price of about £80, or thereabouts. It is 
here, in my opinion, that the chance for an 
efficient instrument comes in. Further, I am 
not convinced that price would in many cases 
be considered when important research work 
is in question. So far as one can judge, it 
does not appear that many advanced profes- 
sional and laboratory research workers arr 
aware of the Powell No. 1 as being the most 
efficient and desirable model, altogether apart 
from the question of cost. On the contrary, 
to my knowledge there 1s a tendency on the 


part of some to disparage it without reason 


as not being up-to-date. In America elaborate 
concrete and iron structures have been built 
to support small stands of ‘‘ Continental ”’ 
type. In such cases cost has not been a con-_ 
sideration. 

As regards Powell’s models other than the 
No. 1, a most beautiful No. 3 is now in my 
possession, which was specially built for the 
late Dr. Dallinger. This is a very efficient 
instrument. provided with binocular and two 
short and long rack draw-tube bodies. This 
microscope is as finely finished as the No. 1, 
and is second only to that. It is only slightly 
less elaborate than the large stand, yet is 
not too heavyor bulky to be conveniently 


there wou'd probably be less night radiation carried. It enables me to exhibit at micro 


14 


scopical meetings practically any object 
visible on the No. 1 with the highest powers. 
It is not an instrument that could be pro- 
duced cheaply, but, then, none of Powell's 
models were designed for cheapness. Some- 
times, when looking into the great plate-glass 
windows of certain shopticians, I recall the 
dingy little house in the Euston Road and 
think of the numerous certificates of Inter~ 
national. awards apparently so lightly re- 
garded there. i 
; A. A. C. Eliot-Merlin. 
Ealing, August 24, 1922. 


THE POWELL AND LEALAND NO, 1 
- STAND. 


[65.]—In my letter No. 54, printed in 
your issue of August 25, you make me say 
“the late Mr. James Swift was most willing 
to help to distinguish a fellow-craftsman.” 
I shall esteem it a favour if you will draw 
attention to the fact that what was typed 
in my letter was that “the late Mr. James 
Swift was most willing to help so dis- 
tinguished a fellow-craftsman.’’ The differ- 
ence is too great to allow your printers 
mistake to pass unnoticed. 


7 Mansell P. Swift. 
81, Tottenham Court Road, W.1 


- REPLIES TO QUERIES. 


(50.J—KRAKATOA.—Yes, undoubtedly, if 
the Moon were to lose her orbital speed she 
would be immediately drawn to the Earth by 
gravitation. As a matter of fact, gravity is con- 
tinually drawing the Moon to the Earth, but 
her orbital motion carries her so far past the 
Earth that she never hits her companion 
planet. Every week the Moon falls a dis- 
tance equal to her distance from -the 
Earth, but in that time her orbital movement 
has carried her just the same distance aside. 
The resultant motion is a quadrant of her 
orbit. Wm. F. A, Ellison. 


(51.}-CASSEGRAINIAN TELESCOPES.— 
It is difficult to take Dr. Blacklock’s criticisms 
seriously. Mr. Hindle’s mistake is only a slip 
of the pen, as any reader can see. If Dr. 
Blacklock thinks it would be difficult to make 
a mirror of a focal length of only four 
diameters; I can assure him that it is done 
constantly. I myself have made several such. 
and they present no difficulty to a skilled 
speculum maker. I made a 64 in. many years 
ago of 24 in. focus, or 2 in. less than /4, and it 
was a very successful job, and is still at work 
at photography, the purpose for which it was 
designed. Another was made for the Rev. 
T. E. R. Phillips, the well-known observer, of 
Headley, Epsom. Calver told me he had made 
a 30 in. mirror of only 10 ft. focus. Moreover, 
curves even deeper are figured every day in 
object-glasses; and they are not, as is gene- 
rally stated, always spherical; very much 
otherwise. In making an o.g. I often find it 
necessary to figure one or more of the surfaces. 
Even the convexes can be figured, the requisite 
data being obtained by testing the combina- 
tion as a whole by -auto-collimation with a 
plane. The eyepieces of Cassegrainians are 
certainly low-power Huyghenians. very low- 
power ones, and that is just why they are no 
use on other telescopes. Has it ever occurred 
to Dr. Blacklock to think what the conse- 
quence to eyepieces is of the enormous 
equiyalent focus of the compound reflector. 
In the case of the very small example Mr. 
Hindle gives, the equivalent focus, even as 
amended, is 12 fect. To get a power as low as 
72 therefore requires a 2 in. eyepiece. And 
72 is not nearly low enough for a 6 in. mirror 
if the observer wants field enough for large 
objects. And the field of the compound re- 
flector cannot be large, owing to the neces- 
sity for keeping the diameter of the field lens 
below that of the small mirror. Dr. Black- 
lock thinks it is absurd to sav that negative 
eyepieces cannot be fitted with cross lines. 
How does he propose to do it? The cross 
lines would have to be, inside the eyepiece, 
anl would have reference to the eye lens 
only, not to the whole evepiece. And their 
image would be sharp only in the centre of 
the field. Why do opticians always supply 
positive cyepieces for micrometers and finders 
if negatives would do? And finally, Chance 
Bros. will always cast a disc with a central 
hole on request. TI wonder did Dr. B.. ever 
try to cut a hole through a couple of inches of 
hard crown glass. _U know it can be done: 

ut it is highly risky, and very slow and 


Ba E 


| matter. I 
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laborious. I know all about it, for I am 
cutting holes in plate-glass every other day. 
The often-repeated plea that the practice of 
focussing by moving the small mirror is not 
fair to the compound reflector is pure theory, 
an academical discussion point, with no -rela- 
tion to practical optics. It is just the sort of 
point to be urged by one who had read up the 
compound reflector from books and had never 
seen one, much less made one. This for the 
very good reason that the amount of change in 
correction produced by the small focussing 
movement would be infinitesimally small, and 
totally incapable of any visual result in the 
image. It may be of interest to Dr. Black- 
lock that I have just completed a Nasmyth- 
Cassegrain set for a Continental customer: 
10 in. large mirror, 60 in. focus; small mirror 
2 in., 15 in. negative focus; and a 24 in. 
Newtonian plane. So I can make a Casse- 
.grain, though I da not like or recommend 
them. In this case the small mirror, being 
‘cut from a piece of plate-glass, there was ‘a 
way of figuring it. Wm. F. A. Ellison. 


[51 |-CASSEGRAIN TELESCOPE.—I am 
much obliged to Dr. Blacklock for pointing 
out the somewhat obvious error in my figures 
respecting this query, wherein I inadvertently 
substituted the distance between the two focal 
points for the length of the amplified cone, 
making the correct focal length 12 ft. instead 
of 14 ft., still many times too great for the 
purpose the querist indicated. But it is not 
porn. to appreciably reduce the focal length 
y either of the methods Dr. Blacklock sug- 
gests. Flattening the curvature of the convex 
shortens the length of the amplified cone, 
which would not project sufficiently through 
the hole in the large mirror. Moving the 
convex inwards not only renders it too small 
for the cone of rays, but the length of the 
amplified cone increases much more rapidly 
than pro rata to the movement of the convex 
inwards, so that the net result is about nil. 
Moreover, in laying out a Cassegrain for 
actual manufacture, one would naturally 
decide beforehand the minimum distance of 
the focal point behind the large mirror, 
and the maximum diameter of the con- 
vex. These two points fixed, the only way 
is to reduce the focal length of the parabolic 
mirror. Dr. Blacklock expresses a doubt as 
to the possibility of constructing a mirror of 
only 4f focal length. Let me assure him, from 
actual practical experience, there is no_real 
difficulty if correct methods are adopted. I 
have made an 18-in. parabolic mirror of onl 
60-in. focus. This has a 4-in. hole throug 
the centre, and the companion convex 1s 5 In. 
diameter, 16 in. inside the primary focus, the 
amplified cone being 56 in. long. a ratio of 
34 times. making the equivalent focus 174 ft., 
or f12 nearly. Parabolisation of the 18-in. 
mirror, f3.3 only, was effected by means of a 
single plane mirror, 184 in. diameter. I am 
cartninly indebted to Professor Ritchey for 
much information on this subject, but the 
particular method referred to of testing a 
parabolic mirror (providing it has a hole 
through it), is absolutely new, and no difficulty 
is anticipated in still further reducing the 
ratio in a Cassegrain or Gregorian combina- 
tion. This is the only possible way of making 
the compound reflector of comparable focus 
to the Newtonian, thereby rendering the same 
eyepieces available in cach instance. and a 
strict comparison of their relative virtues to 
be made, an investigation in which I am much 
interested. In order that this reply may in- 
clude the whole of the data necessary, I will 
add that the radius of the 5-in. convex mirror 


referred to above is 2 X a = 45in. very 
nearly. = J.H. Hindle. 
Haslingden. í 
t63. —WATER-GAS INCANDESCENT 


LIGHT.—“ Glatton,”’ in replying to this, con- 
founds water-gas with carbon monoxide. a 
very different thing. Water-gas is a mixture 
of oxygen and hydrogen in the proportions 
H,O, as its name implies, and is entirely non- 
poisonous and harmless to breathe, though a 
violent explosive if leaking in sufficient 
quantity. Carbon monoxide, on the other 
hand, has nothing to do with water. It is a 
dangerous poison, acting as ‘‘Glatton’’ mis- 
takenly ascribes to water-gas, and is present 
in coal-gas to the extent of 11 per cent.. 
Wm. F. A. Ellison. 

[77.}—ITCHING.—Generally this is caused 
bv the excretion of impurities in the system. in 
which case the nature of the exudation will 
determine the remedy to be applied. It is 
also sometimes- due to exoessive perspiration 
and to various skin diseases the result of in- 
complete conversion and assimilation of food 
with the consequent accumulation of mucous 
should recommend a course:)-of 
treatment consisting of the administration of 


SEPT. 1, 1922. 


the deficient tissue salts in a 6x potency, which 
are a certain cure. These are advertised in 
the sale column. lonised, 


[77..—ITCHING.—Tliere are several causes of 
itching. As no pimples are showing, the cause 
is more obscure. It may be that you have 
varicose veins, and therefore you have an ete 
matic tendency. But apart from this I have 
found that itching is caused by an over-acid or 
alkaline condition of the perspiration, which 
sets up an itching likened to that of the move. 
ment of. fleas or other insects in or on the skin, 
This is temporarily removed by scratching, but 
it returns again with great vigour, and in time 
causes a condition known as dermatitis. A 
thorough examination by a competent seni 
will determine this. I advise the following 
treatment as ‘being specific. No wool should 
be worn, at any rate next to the skin, and no 
soap should be used, not even for the hands if 
there is itching of the palms, or no cure an 
result. Bathing should be indulged in every 
day, and 1 Ib. of bran should be enclosed in 
a bag and added to the bath to soften and ren- 
der the water more curative. The lotion, mer- 
curic chloride, 1 grain; distilled water to 8 a. 
should be used frequently, or if the aga is 
excoriated, the lotion calamine, 8 oz. ; mercurk 
chloride, Í grain, will cure. The diet should 
be regulated, and no alcohol allowed, while 
heavy work or exposure to the fire or sun not 
allowed, owing to the tendency of perspiration. 

ermatologist. 


{84.}-ANTIQUE BRASS.—You might le 
quer your brasswork with “ Brassoline” 
(antique: brass), manufactured by the Frederiek 
Crane Chemical Co., Birmingham. It is a cold 
process lacquer and easily applied; or if you 
prefer you can make your own. The following. 
I think, will give you the required colour:— 
Methylated spirits, 1 oz.; shellac, 24 grams; 
gamboge, 30 grains; turmeric, 12 grains. Pour 
the spirits in @ bottle, then add the ingredients, 
and shake well; place the bottle in some warm 
place for a day or so, not forgetting to shake it 
occasionally. The lacquer may now be left to 
settle (about a day); the clear sepa aa is then 
poured off, a little more spirit might be a 
to the sediment, and repeat as before. The 
process consists of: First, clean your artide 
free from grease and dirt (this is essential fr 
a perfect coat); ther. heat it over a gasstore 
(this being hot procesi) or a clear fire until ie 
sufficiently hot to touch with your finger; t 
apply the lacquer with a soft brush as quickly 
as possible in one direction only, taking care not 
to overload the brush. If one coat is not sufi: 
cient a second one can be given, allowing 
first to thoroughly dry. Dipping is another way 
of doing this class of work, but it is more for 
the professional lacquerer. Of course, there may 
be other methods of making the brasswork | 
antique, but the process described has the i 
vantage of keeping the work in good condition 
for years. ` = Wm. Douglas. 

Gateshead. 


[91] and 100.}—SPARK OIL.—You do not 
state capacity of your accumulator. ‘ol 
primary, if wound in No. 12 or 1458.4 G. wire, 
will require a working current of nine to twelve 
amps.; this means a battery capacity nes 
about 120 amp. hours. Details of constructio 
of electrolytic break would be useless, unies 
you have at least 50 volts available. 

Brimsdowe. 


{94.}-LEATHER CUTTING.—In order to 
get the same power with a rack and piman 
you would require a train of wheels. The 
screw is best. To increase power you can (. 
lengthen the present lever (double the lengt 
will nearly halve the pressure to be app 
by the hand; three times the length reaus 
it to nearly a third, and so on), or you @ 
fix a large gear-wheel on your screw and an 
it by a pinion long enough to allow the teeth 
of the wheel to slide along it as the sr" 
descends. Glattor. 

L 

[94.—LEATHER CUTTING.—No, a ine 
and pinion would be harder work than the 
screw, and be considerably more expensivé hi 
fit up. Why not try a longer leverage on 
screw, or fit a good heavy flywheel on i0 
top of screw with depending handles, w ; 
you could get a good impetus on it ae 
it strikes, This would practically punch t F 
hole through. Lever presses are made, ap 
of great power. but these are fairly cos : 
articles, and you could not convert your ve 
into one of these. David J. Smith. 


(95. —SWAGING TOOL FOR BOLTS i 
SET SCREWS.—Not worth worrying 4 ut 
You čan buy swages of all kinds at any arg? 
engineers’) tool’ stores cheaper and better, 
you čan make,them. David J. Sm“. 
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[96.}-SCREW CUTTING.—On odd pitches 
the tool will not pick up the thread anywhere 
on the lead screw for obvious reasons. When 
starting the job, p t the saddle right back to 
the: poppet, pull the belt round by ‘hand, feel- 
ing carefully when the nut engages with the 
lead screw. As soon as the nut drops in, take 
a piece of chalk, and mark a line on the top 


of chuck, faceplate or catchplate, and another | 


on` the top of the lead screw. Then start 
work, and at the end of cut, wind saddle 
back to its stop, and do not engage nut again 
until the two chalk marks come round together, 
that is, both on top at the same time. This 
will ensure the tool pitching every time. On 
even threads this is not necessary, as you have 
no doubt found out. David J. Smith. 


_ [98.]—PENDULUM.—The querist is confus- 
ing two different things, the length of a pendu- 
lum and the width of its swing. The length of 
a pendulum is the distance between the point 
of su sion and the centre of gravity of the 
pendulum as a whole. This regulates the time 
occupied in each oscillation. Therefore we 
lengthen the pendulum when we find that a 
clock is going too fast, or shorten it when it is 
losing time. With the same length the oscilla- 
tions occupy the same time, -whether they are 


wide or narrow. ~ 
A. Woolsey Blacklock, M.D. 


Ipswich. 

eae A glee alata tos MOTION.—You have 
left out part of the definition. A pendulum 
of given length will vibrate through unequal 
angles in the same time. If you alter the 
length you are virtually comparing different 
endulums, whereas the statement only applies 


to the same one vibrating through different | 


Glatton. 
MOTION. — Your 


arcs. 


(98.+}-PENDULUM 


=. teachers apparently forgot to tell you that 


the period of the swing varies as the square- 


root of the length of the silken cord. As you’ 


state the law, it is only true as long as the 
length of the pendulum remains unaltered. 
5 Wm. F. A. Ellison. 


(101.—_TELESCOPES.—There .is no differ- 
ence, except that object-glasses for terrestrial 
telescopes are very often of inferior quality. 
Yours must be a funny telescope if it has no 
lens in the eyepiece, as you say. Can you see 
anything through it? You must be a very 
new “ Novice.” Wm. F. A. Ellison. 


{101.] — TELESCOPES. — This query is 
worded rather vaguely, but I think that this 
reply will give the information that is needed. 
Object-glasses for terrestrial telescopes vary in 
diameter from 1 to 24 inches. Those intended 
for astronomical observation vary in diameter 
from 2 to 40 inches, and are much more care- 
fully made than those that are intended for 
terrestrial -work, because they have to bear 
much greater magnifying power. The tele- 
scope described appears to have lost three of 
the four lenses of the erecting eyepiece. Anyone 
who is familiar with the use of telescopes would 
ba able to say whether the object-glass is good 
enough to justify the expense of a new eye- 
piece. | A. Woolsey Blacklock, M.D. 

Ipswich. 


{102.]—BOAT STEERING.—The turning 
moment, i.e., twisting force on rudder-head, 
will be increased to 24/14 or 1.71 times that 
now produced by a given pull on the line. 
The other particulars given do not affect this 
ratio. Glatton. 


{104.|-MOUSTACHE.—Try 
Bear's Grease. 


[105.}—EQUATORIAL DRIVING CLOCK. 
—*‘ Driver ” jis strongly recommended to fol- 
low the instructions of the Rev. Č. L. Twee- 
dale in his articles on “_A Cheap and Effective 
Clock-Driven Portable Equatorial,” which ap- 
peared in ‘Ours’ in 1903, and adopt the 
short-wind device therein described. Although 
intended for a small refractor, no great diffi- 
culty was experienced in adapting the clock 
for use with a reflector. Formerly mine 
drove a 64 in. reflector, but for the last three 
vears has given me great satisfaction with 
my 84 in., using as a weight three 44 in. emptv 
howitzer shells hung on a bar. Two shells will 
drive, but the third gives more power. One- 
eighth inch flexible steel wire should be used. 
and good stout bearings for the drum axle and 
main wheel of the clock train are necessary. 
With a fall of about four feet, or rather less. 
the clock runs fifty-five minutes with double 
pulley, but the usual practice is to wind for 
thirty minutes’ run, enough for a spell of ob- 
serving without rest. The results, even with 
high powers—300 to 480 more than justify 
the work involved in the construction and the 
very moderate outlay in cash. 

Squirrels Heath. E. A L. Atticuna. 


Vaseline, or 
K. z 


{107..—PITTLER LATHE.—This is, or was, 
a German tool, and a lot appeared about it 
in the “ E.M.” many years ago when it first 
appeared. 
ing, but I do not know where you are likely 
to get a copy now. If there are parts missin 
I should advise you to scrap it. Get a Bbod 
new or second-hand Milnes lathe. 

i David J. Smith. 


[109.]—ELLIPTIC CHUCK.—I expect you 
want an ellipse chuck. This and its com- 
pensating index has been dealt with by the 
late Mr. J. H. Evans in Vol. LXXV., 1902, of 
“ Ours.” The drawings are workable, though 
not so full of measurements as one would like. 
In Vol. LXXVII. there are further details of 
the ellipse and eccentric chuck made as one, 
not as a combination in the sense usually 
applied. I hope in the next article on “ Orna- 
mental Turning” to deal with the ellipse 
chuck and a compensating index, but cannot 
expect our courteous editor to find space for 
ali dimensions. However, I shall try to insert 


a scale, so that the parts may be measured. 


with a compass. - Personally I prefer to pick 
up an old chuck and to adapt it to the lathe, 
because the construction is tedious and the 
result not likely to be as accurate as one finds 
in those by Holtzapffel. Evans, Hynes, and 


others. Stevens’s Auction Rooms—advertised 
in ‘“‘ Ours ’’—often’ hag such chucks in its 
catalogue. K. C. A. J. 


\ 
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QUERIES. 
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{112.}-WOOD-BORING TOOLS.—Having 
lately taken to boring holes in wood to, say, 
4-In. diameter, with twist-drills, which, being 
tempered for metal work, -occasionally snap, 
I should like to know if drills of this descrip- 
tion are made and tempered for woodwork. 
The day of gimlets is gone; they are wood- 


splitting, arm-aching, heart-breaking con- 
cerns. If drills suited for woodwork are not 
made, I suppose that there would be no 


difficulty in making them.—C. D. 


[113.--CELLULOID RULER.—With what 


tool are the graduations made on a celluloid 
ruler or protractor, and with what ink or 
ae material are the lines made black?— 


f114.J—FIELD-GLASSES.—I have recently 
come into possession of an cld—but exceedingly 
good—pair of field-glasses, which had been 
out of use for a great many years. After 
very carefully cleaning every part, I find that 
there still remain, on the inner sides of the 
object-ylasses, a number of small spots, which, 
seen by reflected light, appear coloured (like 
oil on water), but are white and opaque when 
seen against the light. I have used nothing 
on the glass except an old, soft silk handker- 
chief, and this does not moye the spots. Is 
it the beginning of decay in the glass, such 
as attacks it when it is buried for a long 
time? It does not affect the performance of 
the glasses, but I am rather afraid it ma 
spread. Would you inform me whether this 
is so, and if there is any treatment for it? 


These glasses have what I believe is a very 


unusual feature—namely, a revolving rod 
passing through both tubes at the eyepiece 
ends, and carrying three different powers to 
each tube. The glasses are of the Galilean 
type.—H. D. Williams. 


{115.}-NOISES IN THE EAR —Will you 
kindly inquire through the medium of your 
paper whether any reader can recommend a 
cure for noises in the ear? I am quite deaf in 
one ear, but the continuous buzzing noises are 
very distressing.—R. W. C. . 

Royal Observatory. Cape of Good Hope. 


f1164.1—-BODY FOR ANATOMICAL PUR- 
POSES.—Could any of your readers direct me 
as to how I can make sure of my body being 
accepted by one of the schools of anatomy, or, 
at any rate, a group of students after my 
demise? I wrote out a document leaving my 
body for such purposes, but my local doctor 
informs me that it would carry no weight. 
and that the schools are not in need of 
bodies. The B.M.A. advise me that one can- 
not bequeath one’s body. This seems strange, 
as I have read for years now that bodies were 
scarce, and that the only condition is that 
if the skeleton is not wanted for mounting 
the oe must receive proper burial.— 
A. 


f117.J—RE-SOLING WELTED BOOTS.— 
Would any kind reader inform me if it is pos- 
sible to re-sole welted boots by the riveted 
process. I have a book which states that if 
welted boots made in the hand-sewn way, or 


A book was published on its work- 


in the new modern way (that is, by machinery} 
are soled with rivets, the tendency would be 
for the welt to break away from the upper, 
so spoiling the boot, and that the only method 
is to sew the soles on, and yet if a pair of 
boots are sent to a boot repairer, whether they 
are welted or not, unless specially stated that 
the soles are required sewn on, they invari- 
ably attach the soles with rivets. How do 
they do it? I am not very expert at sewing, 
but can turn out a decent job in the riveted 
process.—W. H. Blout. 


{118.}-GALVANISED-IRON | WATER- 
STORAGE CISTERN.—On cleaning out my 
40-gallon cistern I discovered signs of rust. 
I was advised to give it a coat of aluminium 
paint. I have not noticed anything wrong 
with the drinking water since, but I am told 
the paint will Fate an injurious effect on 
anyone drinking the water. I shall be greatly 
obliged if someone will say if this-ts so.— 
Amateur. 


119. +-RUBBER.—A machine I have 
made necessitates the use of rubber in parts, 
which soon perishes through the ‘action of oil 
or grease. Can anyone kindly tell me of some 
lubricant which will not destroy rubber bear- 
ings ?—Electric. 


[120.—DANCING FLOOR.—Could someone. 
kindly tell me the best and cheapest way to 
stain or prepare a drawing-room floor so that 
it could be polished for dancing? The boards 
are good.—A. M. S. ; 


ANSWERS TO CORRESPONDENTS. 


pam 


The following are the initials, etc., of letters to 
hand up to 1 p.m. on Tuesday, August 29, and un- 
acknowledged elsewhere :— 


Antuur Mre—C. P.—John Thompson—H. E. D. 

H. .J. B.—No room for problems just now.. 

SEFTON -PARK.—No. 

B. M. TAYLOR.—Please send. , 

J. J. S. C.—We cannot discuss *‘veridical phan- 
toms”! 


EX G.—Examination questions are barred; and all 
queries, “ Where can I obtain? ” etc., ete., must 
be paid for as advts. 


G. O. MM. Fabre says that wheat was developed: 
‘from a wild grass found in Southern Europe and 
Western Asia called Ægilops. See Vol. XV. of 
the Journal of the Royal Agricultural Society. 


E. C.—With you we “give it up”! Not a few 
books on the subject fail to explain what is 
Meant, because the writers themselyes do not 
know ! 

APPRENTICE.-Your running centres are not true 
True them up, and turn to the same angle, and. 
see that everything is clean when you reverse the 
spindle. 

Great ToM.—The highest cathedral spires and towers 
in the world are those of Ulm Cathedral, 532 ft. ;: 
Cologne Cathedral, 512 ft.; and Rouen, 483 ft. 
The spire of Salisbury Cathedral is 404 ft. high. 


B. B.—The clay mostly used is Stourbridge clay, 
sometimes alone, at others mixed with fine coke- 
dust or a little gypsum. For your little job 2 
good-sized flower-pot, strengthened with a couple 
of iron hoops, would prcbably serve your purpose. 


OLD READER.—The last time British colours were 
taken into the fleld of battle was in the Zulu 
war of 1880. The officer who tried to save them 
after Isandula was. drowned in the Tugela, the 
colours being found wrapped round his body. 


EGERTON SMITH.—We are not sure who first used 
the axiom “* Nature abhors a vacuum.” It was a 
tenet of the peripatetic philosophy, and was re 
peated by Galileo as an explanation of the rise 
of water for about 32 feet in wells. 


Bosus.—Magnetio moment is the length of the 
magnet multiplied by the strength of its poles; 
and if the magnet was 10 c.m. long and 3 units 
in strength the product is 30, not 300, as you 
have it. The intensity of the field does not euter 
into the question of the magnetic moment. 

W. .ANDERSON.—<An -artificial sea water is made by 
dissolving in a gallon of boiled water 3} oz. of 
common galt, 4 oz. of Epsom salts, 200 grains of 


chloride of- magnesium, and 40 grains of chloride ` 


of potassium. df possible, souk some fresh sea- 
weed in the mixture before using. 


VacuuM.—The pressure on the outside of any vessel 
is, of course, that of the atmosphere at the time, 
15 lb. per square inch, more or less. We do not 
understand what you mean by ‘friction of Ib. 
per square inch.” 2. Indiarubber would not make 
a good joint, unless the plates were bolted to- 
gether to compress it. Greased leather would 
answer better; but a true metal joint well 
ground, or fitted by scraping, and then greased, 
would be best of all. 

A. M.—So far the official employment schemes have- 
been ghastly failures. If, indeed, on the lines: 
you mention, true national co-operation could 
be enlisted, the ‘‘ workhouse "’ might be a credit 
to all of us, and a real advantage to many, 
So far the, public-house seems the ‘* co-operative *” 
effort of those, who,support it to pile up millions 
for the.brewers_and distillers, and divert wagee 
from their proper (dest:nation—the home! j 


- 


` l 


76 - ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 2997. SEPT.. 1, 1922. 
C ae paca NEN 
Pe ee em we See gee an me ee ee E a ee ann 
C.'J. T.—To compare the action of the electric ADVERTISEMENT CH ARGES. Microspectrosoopic Ocular by Heele, § gos., lis, 


current on two different persons the currents free.— CLARKE AND PAGE, 23, Thavies Inn, Holborn 
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Austrian sportsmen plan to sail around the 
.earth in a boat of 12 tons displacement, 
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46 it. long. The vessel will be provided with 
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THE “ENGLISH MECHANIC,”  . Centring turntable, 6s. a R 
EFFINGHAM HOUSE, ARUNDEL STREET Spectroscope, table pattetn, by Hilger, fl). 
; ae Pocket Spectroscope, 30s.; Diffraction Grating, X. 
STRAND, LONDON, W.C. | Y  Brownma, $7, Southampton. Street, Sinni 
4 W.C.2. . 
3-in. Standard Telescopes!—These instrumats 
are now supplied with rackwork fociissing a goo 
quality object glass, and a standard astronomical 
eyepiece. The price is less than pre-wat—tamel, 
£5 10s. Orders are dealt with in strict rotation « 
at ‘the moment we are unable to give immediate 
delivery from stock. Place your order now- 
BROADHURST, CLARKSON AND CO. Note addres: ñi 
Farringdon Road, London, E.C.1. : 

3-in. Starboy Telescope, £10 10s., on table stand 
complete. 3-in. Advanced Starboy, £38 10s. Imme 
diate delivery.—BROADHURST, CLARKSON AND CO. 

4-in. Premier Telescope, £50; 4-in. Premier de 
Luxe, slightly soiled, special offer, £60.‘ Immediate 
delivery —BROARHURST, CLARKSON AND (0. 

16s, 6d, and 21s, for our Astronomical 
(STANDARD) EYEPIECES. The finest value on the ma- 
ket. A selection gladly sent on approval—BNt 
HURST, CLARKSON AND CO.,°68, Farringdon Road, ÈC.. 

70s. We ‘Have Still a Few Paim o 
8 x PRISMATIC STEREO BINOCULARS, central focussits. 


Drying Hay by Electricity.x—A process of 
drying hay by electricity has been worked 
out successfully in Switzerland, according to 
. advices to the Department of Commerce. The 
newly cut hay is packed in silos between 
metal sheets. The sheets are connected to 
an electric current supply circuit so that an 
alternating current of from 200 volts to 500 
volts is passed through the hay between 
them. The effect of the current is to kill 
the microbes which cause damp vegetation 
to decay. From 130 kw. hours to 200 kw. 
hours are required to complete the drying 
process. 


Ball and roller bearings are discussed, with 
_ reference to friction and calrying capacity, 
in Technologic Paper No. 201 of the United 
States Bureau of Standards. Experiments 
were undertaken at the suggestion of the 
Navy Department to determine the maximum 
safe load, and the static friction under Joad, 
of the two types. Tests were made on 1-, 
1.25- and 1.5-in. balls in grooved races, and 
on rollers 1.25-in. in diameter and 5.25 in. 
long, in both flat and cylindrical races. The 
ratio of friction to load is practically constant, 
being equal to 0.00055, for all three sizes of 
balls up to a critical load, which varies with 
the diameter of the ball. A critical load of 
25,000 Ibs. was found for the rollers, with 
a friction-to-load ratio of 0.00075. 
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For Exchange. 


Broadhurst, Clarkson and Co., Manufacturing 
Opticians, Exchange or Buy Anything Optical.— 
ote address, 63, Farringdon Road, E.C,1. oy 


Clarkson's, 338. High Holborn. Second-hand 
Optical Mart. Make, Buy, Sell, Exchange First-class 
Optical Instruments. 


Witts.. Opticians, 3, Buckingham Palace Road, 
8.W.1, Buy, Sell, and Exchange Optical instru- 
ments. Repairs quickly executed. 


For Sale. 


Reflecting Telescopes, Mirrors, Silvered by new 
method. More light and durapility—G. CALvae, 
Manse, Walpole, Halesworth. 


Watson }, 55s.; Baker 3, 60s.; Beck 1, 35s. List. I 
free.--BAKER, 244, High Holborn, London. f and case, at 70s., post free.—BROADHURST, CUAESNY 
64-page Book About Herbs and how to useļAND Co., 63, Farringdon Road, E.C.1. pP 
them, 2d. Send for one.—TRÌMNELL, The Herbalist,| 25s. A Few Table Stands for Telestopa east 
Richmond Road, Cardiff. ee all Daea bargains, 25s. each.—BROADIURS, 
LARKSON AND CO. . 

Milling Attachments, with Vices for Lathes.— i Objectives, 
Tun WHEELER MANUPACTURING CO., LrD., Trench Oross- A cig tag rad vin All STara. Approui, 
ing, Wellington, Salop. 258. each.—BROADHURST, CLARKSON AND CO. 

Home Radio: How to Make and Use it. 25,000] 10s. 6d.! Clearance Line—Perfectly few Tut 
copies sold. 4s., post free, on approval.—Below. . 


tables for Microscope, post free, 10s. 6d.—BR0N- 
Books Bought. Best prices given.—Foyips, The | HURST, CLARKSON AND CO., E.C.1. ; 
Booksellers, 121, Charing Cross Road, London. 


10s. 6d.! Clearance Line Piet a at e 
J \Tini A è $. 4 
Blattis is the only .absolutely efficient remedy PE eee Ao C0. Londyn. 
for exterminating Cockroaches and Blackbeetles. | "So et Aplanatio Magnifier. 7x and 8X. D 
ane Editor: recommenda 16: each, mounted in metal 10x ditto, 17s, 6d.—BR0! 

Tins, 1s. 6d., 28, 8d., or 5s, post freo, from f 
Sole Makers, HOWARTHS, 471,.Cnooksmoor, Sheffield. 


HURST, CLARKSON AND CO. = 
4-in. Compound Condenser, 15s. ; 5}-in. Ealar 
Ionised Tablets supply the blood with those | ditto, 25s.; 6-in. ditto, 30s. All new.—BBOADACK: 
elements the body needs, increasing vitality, func- | CLARESON AND Co. 
tional activity, powers of concentration, mental 
clarity, physical fitness, and immunity from disease. 


Planisphere! or Revolving Star cn 
full instructions for use, 3s. 6d., post free. 
Adenoids and Polypus cured by natural means;. 
operations unnecessary. Tonsils saved intact, thus 


TERMS OF SUBSCRIPTION. 


PAYABLE 1N ADVANCE. 


3e. 10d. for Three Months, 7s. 7d. for Six Montha, 
end lbs. 2d. for Twelve Months, post free to any 
part of the United Kingdom. For the United 
States, 17s., or $4 16c. gold; to France or Belgium, 
17s., or 28f. 80c.; to India, New Zealand, the Cape, 
the West Indies, Nova Scotia, Natal, or any part 
of the Australian Colonies, 178. Monthly Parte can 
be sent at subscribers’ option. Mr. Edward Pennock, 
3609, Woodland Avenue, Philadelphia, P., U.S.A., 
_ will receive subscriptions for the United. States at 

$4 15c., payable in advance, for direct transmission 
from this office. me 


The subscription rates to Canada are:—Weekly 
numbers: 12 months, 17s., equal $4 15c.; 6 months, 
8s. 6d., equal $2 7c. Monthly Parts: 19 months, 
14s, 6d., equal $3 53c. Payable in advance. 


HURST, CLARKSON AND CO. 
avoiding a lifelong handicap. 


Watohmaker’s Eyeglass, js, 6d.; alumini? 
Ionised Tablets, 8s. 6 ., 68. 6d., 128. 6d. Send 


ditto, 2s. 6d. Magnifiers for al) purposes. Bilt 
HURST, CLARKSON AND. CO., 63, Farringdon Road, 
full details of ailment.—THE LABORATORY, 62, New: . 
port Street, Bolton. \ 


don, E.C.1. ing €! 

Everything Optical! including Sight Testing " 
Yost Typewriter, good make, but wants repalr. 
Price £3.—Can be seen at ENGLISH MECHANIC Office, 


j’ 
a fully qualified refractionist.—BROADHURST, CW 
SON AND bo, 63, Farringdon Road, E.C.1. 
Effingham House, Arundel Street, Strand, W.C. 

during office hours. 


Mineral Specimens, British and Forel » all 
kinds and prices. Send stamp for free cata ogue.— 
Address below 


Geologioal Specimens, Rocks and Fossils, all 
prices.—RicHaRDs’ SHOW Rooms, 48, Sydney Street, 
Fulham Road, London. 


Spare Time Employment with Fireiighter 
Machines, 70s.; also Bundlers, 95s. Waste materials 
utilised.—Hi_t and HERBERT, Ltd., Great Central 
Street, Leicester. 


Radio Magazines.— All the latest. “Radio 
World,” 103d.; ‘Popular Radio,” 10}d.; “ Radio 
Broadcast,” 1s. 6d.; “Radio News,” 1s. 6d.; 
“Science and Invention,” 1s. 9d.; “ Scientific 
American,” 2s. 6d., post free. Radio Book Gata. 
logue free on application.—INTERNATIONAL NEWS Cus 
Ltd., 5, Breams Buildings, London, E.C.4. 


- For Outdoor Microscopy use the “ yan, 
Pocket Microscope. Fitted with x12 achari, 
lens with large flat field, revealing fine del bat 
equal clearness in all parts. Detachable live 
tains for examination insects, flowers, AR- "ir 
water. Highest ‘class optically and mechan thet 
The habits of insects, aphides, and larve an ma 
methods of securing prey, the beauties Volver 
structures and of such elegant forms a win 
Globulis in pond water, are ail seen to per 
reaped Cas) Tie Si peat Tea oe fa 
against cash s. 93d., po ree; 
nB” FRANCIS BROWN, 25, Southbrook Road, 
London, 8.E.12. (tans 

The Patternscope, post free, approval, 2 are 
covering), 2s. 6d. (stronger covering), 3s. te geros 
images). Apparent stages nearly 4 a pal 
Also 7s. 6d., apparent stage oearty 6 inc es aleico 
Described in *' Nature,” ete. Delightful pate 
scopic designs for_both eyes and sociably. London, 
FER NgCOPRS, J 35, Duckett Road, Harringay, 

4. Š 


U.K., or 8s. 4d abroad :—Vols., LX., LXVI., 
LXXII., LXXIV.. LXXV.. LXXVI., LXXVII, 
LXXVIII., LXXX., LXXII., LXXXII., 
LXXXIII, LXXXIV, LXXXV., OII, CVI. 
CVII., CVIII., CIX., CX., CXI., CXII., CXIII. 
and CXIV. 


All the other bound volumes are out of print. 
Subscribers would do well to order volumes as soon 
as possible after the publication of each half-yearly 
volume in January and July, as only a limited 
number are bound up, and these soon run ‘out of 
print. Most of our issues can be had singly 
through any bookseller or neweagent. or from the 
Pice, price 3d., or post free 4d. Cloth cases for 
ading Tus ENGLIsSu MECHANIC, price 88., post free 
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METALLURGICAL FURNACE chimneys are not easily made in brick-|as where they are in view. The effect of 


CHIMNEYS. 


asce j a e. è 
By Watrer J. May. scending gases are.cooled too rapidly 


unless the pipes are encased in brickwork. 
In the use of furnaces for melting] The cause of the draught in a chimney 
metals which have a fusing point of over 
500° C., which is about the point where 
faint red heat becomes visible to most 
‘persons, the value of open fire melting 
becomes rather doubtful from a practical 
point of view, and from this temperature 
upwards crucible melting becomes at first 
desifable and then necessary, as the 
metal dealt with becomes more refractory. 


air outside, and for this reason the ex- 
ternal air squeezes—or tries to—the 
lighter internal air and gases out of the 
enclosed space of the chimney. If there 
was no difference of weight there would 
be no movement, and consequently no 
draught to promote intense combustion 
of the fuel. If your heated gases weigh 
7 lb. and an equal bulk of the cooler outer 
air weighs 14 lb., it is certain that a very 
rapid draught would be caused, and it is 
very necessary that the heated air and 
gases inside the chimney should be kept 
hot until it escapes into the open, and fon 
this reason thin iron chimneys do not 
promote so good a draught as those cased 
with brickwork, although they are suffi- 
cient for many purposes. 


The height of industrial chimneys 1s 
fixed by the local authorities, so far as 
the minimum height is concerned, as a 
general thing, but the maximum height 
is not often so fixed, while, as a rule, no 
notice is taken of the position of the 
chimney, and on this a lot depends, as a 
30-ft. chimney in some open positions 1n 
an elevated part of a district will often 
be more effective, from a melter’s point of 
view, than one 50 ft. high in a lower part 
of the district where there are high sur- 
rounding buildings. This, of course, 15 
not taken into account by local bodies, a 
hard-and-fast rule being made and 
adhered to, whether it be right or not 
from the user’s point of view. Taken as 
a general thing, the majority of crucible 
furnaces and other melting furnace chim- 
neys would vary between 20 ft. and 30 ft. 
high above the ground level, according tv 
position, and if properly built this should 
give about a quarter-inch on the water 
gauge, but occasionally a higher chimney 
would be necessary on account of posil- 
tion, but the draught produced by such 

chimney should be enough for anything 
up to copper and cast iron, but for steel, 
Monel metal, nickel, and such-lke re- 
fractory metals, from 30 ft. to 50 ft., would 
be more desirable unless forced draught 
were used, and then height does not 
count for much. 


In the construction of furnace chimneys 
good solid foundation is necessary, this 
varying to some extent with the soil, but 
in any case solidity is important, as a cer- 
tain amount of earth movement as the 
removal of moisture takes place is a cer- 
The area of a furnace chimney should tain effect where heat is used below the 
; : soil levei. In some soils the movement 

be from one-eighth to one-sixth of the) js more pronounced than in others, but it 
area of the fire-bars of the furnace or] »!ways takes place, and for that reason 
furnaces: but if we take, say, one 15-in.| precautionary measures have to be taken. 
square furnace on the one-eighth allow- The lower part of the chimney to a height 
ance, we should have’ to use a 5$-in. of five or six feet should be lined with 


ni ite ; firebrick to resist the. direct action of 
square chimney, or on the one-sixth allow-|the heat and wear which always takes 
ance a 6-in. full square chimney ; while if 


pa at this point, and while the ordinary 
we consider air friction, such small areas 


uilding bricks are set in lime mortar 
would not give the best results, it being 


the firebricks should be set with fire- 
better to have two furnaces working on an cłay of good quality, the joints being 
8-in. square or 9-in square chimney, 


|made as thin as can be possibly arranged. 
8-1 ney, aS The outsides of all chimneys exposed to 
this would largely overcome the frictional] the weather should have the joints raked 
resistance. Round chimneys would beļand weather-pointed as a precaution 
better than square ones, owing to the|against broken and crumbling joints, for 
smaller amount of wall surface they give although increasing the first cost some- 


; what it eventually saves money. Need- 
for any specified area, and because they! joc. to say that all chimneys should be 


have no dead corners to pocket the air. pnilt with good materials and that they 
‘and gases; but.as a rule these round should be smoothly finished inside aswell 


metal cannot be melted by methods other 
than ‘crucible melting, because steel and 
wrought iron can be melted under the 
blowpipe, although not for casting; and 
where electric furnaces are used for melt- 
ing, neither crucibles nor chimneys are 
used, but for most purposes (as yet) the 
fuel furnace with induced or forced 
draught is used, this possibly being more 
elastic in its operation for the work which 
reaches the ordinary foundry. 


The efficiency of a crucible furnace de- 
pends on its ability to induce a draught 
of sufficiently powerful character to raise 
the fuel to incandescence without drawing 
the heat up the chimney to too great an 
extent, and as the height and area of the 
chimney governs this part of the business 
—provided the furnace is in itself built 
on recognised lines—this forms an im- 
portant item in putting in furnaces. In 
the case of forced draught furnaces, how- 
ever, the chimney is only a channel for 
the removal of waste gases, and its induc- 
tive power—or, as it is sometimes called, 
“suction ’’—is of small moment so long 
as the gases are discharged at a height 
sufficient to prevent annoyance and serious 
inconvenience to persons in places near 
the chimney, but the pungent sulphurous 
gases discharged in many cases are often 
very unpleasant, and where smoky fluxes 
are emploved may very well be the cause 
‘of serious complaint or even litigation. 
Where only the gases arising from the 
combustion of clean metallurgical coke 
are concerned, they present nothing for 
serious complaint unless they affect 
dwelling houses, while even then they are 
not much worse than some of the scents (?) 
with which some persons contaminate the 
atmosphere in their houses. 
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work, while if you use iron pipes the| rough flues in regard to air friction is so 


large that except for the cost it would 
be policy to line chimneys with fire- 
brick tubes, but, commercially, this does 
not show up sufficiently, as a few pounds 


is that the ascending air and gases inside} of coke is not looked at for each melt, 
weigh less per cubic foot than the natural and while in a Morgan tilting furnace 


yellow brass can be made in 600 Ib. 
crucibles with about 13 Ib. coke per 100 1b. 
of metal, in an ordinary brass-foundry 
induced draught furnace from 40 lb. to 
50 lb. of coke per 100 lb. of metal 
would not be thought extravagant 
as a rule, but on a melting day of, 
say, 3,600 Ib. of metal, it may mean 4 
saving of from 8 cwt. to 10 cwt. of fuel by 
using the tilting furnace, costing perhaps 
£120 more than the built furnace in the 
first place. In this way the extra cost 
of a smooth chimney is saved, for while 
there is not much gained on one melt 
from a money point of view, yet over a 
long period of working the saving 1s very 
appreciable. Pe 

In the case of amateurs’ and makeshift 
furnaces it is not uncommon to find that 
a chimney erected for some other purpose 
is utilised, and often these are scarcely 
effective for their purpose by reason of 
the poor draught obtained, the cause of 
this in most cases being easily and 
quickly remediable. It has to be remem- 
bered that all air reaching the chimney 
must pass through the furnace first and 
that no inlet into the chimney other than 
that through the furnace should exist, 
and this being the case all entrances to 
the chimney other than that from the 
furnace must be stopped up while the fur- 
nace is working, but the stoppings need 
only be of a temporary character. The 
chimneys used should always be well 
swept and cleaned owing to the danger 
of firing and .the obstruction to the 
draught caused by accumulations of soot. 
Where very small portable furnaces are 
used it is also possible that at first the 
chimney will not draw well as the air in 
the chimney has to be warmed to cause 
the necessary difference in weight - re- 
quired to cause a quick movement, but 
when once the draught becomes strong 
it continues so. 


For whatever form of furnace a chimney 
is used, with perhaps the exception of 
forced draught furnaces, it is desirable 
that a damper should be provided to, 1n 
some degree, regulate the draught when 
necessary, a plain cast-iron plate damper 
being sufficient as a general thing, provided 
that it runs freely in its frame. It is also 
desirable that furnace chimneys should be 
continued for nine inches or a foot below 
the furnace inlet and that a soot door 
be provided at this point to enable the 
removal of the fine ash and dust entering 
the chimney from the furnace to be re- 
moved easily at regular intervals, as 
otherwise it obstructs the free working of 
the furnace. As a rule, very little soot 
is produced, and that only where gas 
coke is used, but in all furnace chimneys 
having a strong draught a considerable 
quantity of dust is carried forward, and 
this subsides to the bottom of the chim- 
ney, especially when it is a fairly high 
one. 

It may, in conclusion, be pointed out 
that where a furnace chimney is erected 
for use with furnaces melting brass- 
foundry metals only it will rarely produce 
the draught necessary for melting any- 
thing of a more refractory character in a 
satisfactory manner, and therefore, if it is 
probable that such things will have to be 
dealt with. the necessary chimney provi- 
sion should be made in the first place, 
unless the.use,of forced draught is con- 
templated, i 


18 


ENGLISH MECHANIC AND WORLD OF SCIENCE: 


No. 2998. SEPT. 8, 1022. 


BRITISH ASSOCIATION MEETING 


AT HULL. 

SOME ASPECTS OF ANIMAL 
MECHANISM. f 
Presidential Address by Prof. Sir C. 8. 
SuHERRwNGToN, G.B.E., Sc.D., D.Sc. 
‘LL.D., Pres.R.S., President of the 

Association. 


It is sometimes said that Science lives 
100 much to itself. Once a year it tries to 
remove that reproach. The British Asso- 
ciation meeting is that annual occasion, 
with its opportunity of talking in wider 
gathering about scientific questions and 
findings. Often the answers are tentative. 
Commonly questions, most difficult are 
those that can be quite briefly put. Thus, 
“Ts the living organism a machine? ” “Is 
life the running of a mechanism?’’ The 
answer cannot certainly be as short as the 
question. But let us, in the hour before 
us, examine some of the points it raises. 

Of course, for us the problem is not the 
why of the living organism, but the how 
of its working. If we put before ourselves 
some aspects of this working we may judge 
for ourselves some at least of the contents 
of the question. It might be thought that 
the problem is presented at its simplest in 
the simplest forms of life. Yet it is in 
certain aspects more seizable in complex 
animals than it is in simpler forms. And 
so let us turn thither. 


_Ovr' Own Bopy 1s FrLL oF ExqristtE 
MECHANISM. 


Many exemplifications could be chosen. 
There is the mechanism by which the 
general complex internal medium, the 
blood, is kept relatively constant in its 
chemical reaction, despite the variety of 
the food replenishing it and the fluctuat- 
ing draft from and input into it from 
various organs and tissues.  In' this 
mechanism the kidney cells and the lung 
cells form two of the main sub- 
mechanisms. And one part of the latter 
is the delicate mechanism linking the con- 
dition of the air at the bottom of the 
lungs with that particular part of the 
nervous system which manages the ven- 
tilation of the lungs. On that ventilation 
depends the proper respiratory condition 
of the blood. The nervous centre which 
manages the rhythmic breathing of the 
chest is so responsive to the respiratory 
state ‘of the blood supphed to itself that, 
as shown by Drs. Haldane and Priestley 
some years ago, the very slightest increase 
in the partial pressure of carbon dioxide at 
the bottom of the lungs at once suitably 
increases the ventilation of the chest. And 
dovetailed in with this mechanism is a 
further one working for adjustment in the 
same direction. 
by each inbreath the respiratory condition 
of the nervous centre, already attuned to 
the respiratory quality of the air in the 
lungs, sets the degree to which inspiration 
shall fill them ere there ensue the opposite 
movement of outbreath. All this regula- 
tion, although the nervous svstem takes 
part in it, is a mechanism outside our con- 
sciousness. Part of it is operated chemi- 
cally; part of it is reflex reaction to a 
stimulus of mechanical kind, though as 
such unperceived. The example taken has 
been nervous mechanism. If in the short 
time at disposal we confine our examples 
to the nervous system, to do so will have 
the advantage that in one respect that 
system presents our problem possibly at 
its fullest. 

To turn, therefore, to another instance, 
mainly nervous. Muscles execute our 
movements: they also maintain our pos- 
tures. This postural action of muscles 
is) produced by nerve-centres which form 
a system more or less their own. One 
posture of great importance thus main- 


As the lung is stretched. 


tained is that of standing, the erect -pos- 
ture. This involves due co-operation of 


many separate muscles in many parts. 


Even in absence of those portions of the 
brain to which consciousness is adjunct 
the lower nerve-centres successfully bring 
about and maintain all this co-operation 
of muscles which results in the erect pos- 
ture. For instance, the animal in this 
condition, if set ọn its feet, stands. It 
stands reflexly.’ More than that, it ad- 
justs its standing posture to required con- 
ditions. If the pose of one of the-limbs 
be shifted, that shift induces a compensa- 
tory shift in the other limbs, so that 
stability is retained. A turn of the 
creature’s neck sidewise, and the body and 
limbs of txemselves take up a fresh atti- 
tude appropriate to the side-turned head. 
Each particular pose of the neck tele- 
graphs off to the limbs and body a par- 
ticular posture required from them, and 
that posture is then maintained so long as 
the neck posture is maintained. Stoop 
the creature’s neck, and the forelimbs 
bend down as if to seek something on the 
floor. Tilt the muzzle upward, and the 
forelimbs straighten and the hind limbs 
crouch as if to look up at a shelf. Purely 
reflex mechanism provides most kinds of 
ordinary postures. 


Mere reflex action provides these har- 
monies of posture. The nerve-centres 
evoke for this purpose in the required 
muscles a mild, steady contraction, with 
tension largely independent of the muscle 
length and little susceptible to fatigue. 
Nerve-fibres run from muscle to nerve- 
centre. By these each change in 
tension ‘or length of the muscle is 


reported to the activating nerve-centre. 
They say, ‘Tension rising, you must 
slacken,” or conversely. There also 


play a part organs whose stimulation 
changes with change of their relation to 
the line of gravity. Thus, a pair of tiny 
water-filled bags set one in each side of 
the skull. In each of these a patch of 
cells endowed with a special nerve. 
Attached to hairlets of these cells a tiny 
crystalline stcne whose pressure acts as 
a stimulus through them to the nerve. The 
nerve of each = gravity-bag connects, 
through chains of nerve-centres, with the 
muscles of all the limbs and of one side 
of the neck. In the ordinary erect posture 
of the head the stimulation by the two 
bags right and left is equal, because the 
two gravity-stones then lie symmetrically. 
The result, then, is a symmetrical muscu- 
lar effect on the two sides of the body, 
namely, the normal erect posture. But the 
right and left bags are mirror pictures of 
each other. If the head incline to one 
side the resulting slip, microscopic though 
it be, of the two stones on their nerve- 
patches makes the stimulation unequal. 
And from that slip there results exactly 
the right unsymmetrical action of the 
muscles to give the unsymmetrical pose of 
limbs anl neck required for stability. 
That is the mechanism dealing with limbs 
and trunk and neck. An additional one 
postures the head itself on the neck; a 
second pair of tiny gravitv-bags, in which 
the ston:s hang rather than press. These, 
when anv cause inclining the head has 
passed, bring the head back at once to 
the normal symmetry of the erect posture. 
And these same bags manage the postur- 
ing of the eyes. The eye contributes to our 
orientation in space; for instance, to pers 
ception of the vertical. And for this the 
eyeball, that is the retina, has to be pos- 
tured nermally. The pair of little gravity- 
bags in the skull, which act to restore the 
head posture, act also on the eveball 
inuscles, Whichever way the head turns. 
slopes, sr is tilted, these adjust the eye- 
ball’s posture compensitingly, so that 


i the retina still looks out npon its world 


irom an approximately normal posture, 
retaining its old verticals and horizontals. 
As the head twists to the right the eye- 
ball’s visual axis untwists from the right. 
These reactions of head and eyes and body 
unconsciously take place when a bird 
Wheels or slants in flight or a pilot stalls 
or banks his aeroplane. And all this works 
itself involuntarily as a pure mechanism, 
whose analysis we owe mainly to Prof. 
Magnus and Dr. de Kleijn, of Utrecht. 
True, in such a glimpse of mechanism 
what we see mainly is 


How THE MACHINERY Starts AND WHAT 
FıxaLLy Comes Ovr or IT; 


the intermediate elements of the prccess 
we know less of. Each insight, into 
mechanism reveals more mechanism still 
to know. Thus, hardly wag the animal's 
energy balance in its bearing upon food 
intake shown comfortably to conform with 
thermodynamics than came evidence of the 
so-called ‘* vitamines.” Unsuspected influ- 
ence on nutrition by elements of diet taken 
in quantities so small as to make their 
mere calorie value quite negligible; thus, 
for the growing rat, to quote Professor 
Harden, a quantity of vitamin A of the 
order of cne five-hundredth milligram a 
day, Again, as regards sex determination, 
the valued discovery of a visible distinc- 
tion between the nuclear threads of male 
and female brings the further complexity 
that in such cases sex extends throughout 
the whole bedy to every dividing cell 
Again, the asscciation of hereditary unit- 
factors, such as body colour or Shape of 
wing, to. visible details in the segmenting. 
nucleus seemed to simplify by epitomis- 
ing. But further insight tends to trace 
the inherited unit character not to the 
chromosome itself, but to balance of 
action between the chromosome group. 

As with the atom in this herw 

age @f physicists the elementary unit 
assumed simply proves, under farther 
analysis, to be itself complex. Analysis 

opens a vista of further analysis required. 

Knowledge of muscle contraction has, 
from the work of Fletcher and Hopkins on 
to Hill, Hartree, Meverhof, and others, 
advanced recently more than in many de- 
cades heretofore. The engineer -would find 
it difficult to make a motive machine out 
of white of egg, some dissolved salts, and 
thin membrane Yet this practically is 
what Nature has done in muscle, and ob- 
tained a machine of high mechanical efi- 
ciency. Perhaps human ingenuity can 
learn from it. One feature in the device 
is alternate development and removal of 
acidity. The cycle of contraction and re- 
laxation lies traced to the production of 
lactic acid from glycogen and its neu- 
tralisation chiefly by alkaline proteins: 
and physically to an admirably direct 
transition from chemical to mechanica! 
effect. What newssteps of mechanism al! 
this now opens! To arrive at one goal is 
to start for others. 

But knowledge, while making for con- 
plexity, makes also for simplification. 
There seems promise of simplification as 
tə the mechanism of reflex action. Reflex 
action with surprising nicety calls into 
play just the appropriate muscles, and 
adjusts them in time and in the suitable 
grading of their strength of pull. The 
moderating as well as the driving of 
muscles: is involved. Also the muscles 
have to pass from the behest of one stimu- 
lus to that cf another, even though the 
former stimulus still persist. For these 
gradings coadjustments, restraints, and 
shifts various separate kinds of mechan- 
ism were assumed to exist in the nerve- 
centres, although of the nature of sach 
mechanisms little could be said. Their 
processes were regarded as peculiar to the 
netve-centres-andodifferent from anything 


IDC 
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that the simple fibres of nerve-trunks out- 
side the centres can produce. We owe to 
Lucas and Adrian the demonstration that 
without any nerve-centre whatever an ex- 
cised nerve-trunk with its muscle attached 
can be brought to yield, besides conduc- 
tion of nerve impulses, the extinction or 
attenuation or augmentation of them. 
That is remarkable, because the impulse is 


_ not gradable by grading the strength of 


the stimulus. Any stimulus of strength 
-sufficient to excite the nerve-fibre at 
all excites in it an -impulse which 
is the fullest which the nerve-fibre can at 
the time give. The energy of the impulse 
‘comes not from the stimulus, but from the 
fibre itself. Lucas and Adrian have shown 
it gradable in another way. Though the 
nerve impulse is a quite brief affair (it lasts 
about a thousandth of a second at any one 
point of the nerve) it leaves behind it in 
the nerve-fibre a short phase during which 
the fibre cannot develop a second impulse. 
Then follows rapid but gradual recovery 


-of the strength of impulse obtainable from 
-the fibre. 


That recovery may swing past 
normal to super-normal before final return 
‘to the old resting state. Hence, by ap- 
propriately timing the arrival of a second 
impulse after a first, that second impulse 


may be extinguished or reduced or in-. 


‘creased, or transmitted without alteration. 
This property of grading impulses pro- 
mises a complete key to reflex action if 
taken along with one other. The nervous 
‘system, including its centres, consists of 
nothing but chains of cells and fibres. In 
these chains the junctions of the links 
appear to be points across which a large 
impulse can pass, though a weak one will 
fail. At these points the grading of 
impulses by the interference process just 
outlined can lead, therefore, to narrowing 
or widening of their further distribution, 
much as in a railway system the traffic 
can be blocked or forwarded, condensed or 
scattered. Thus the distribution and 
quantity of the muscular effect can be re- 
gulated and shifted not only from one 
muscle to another, but in one and the 
same muscle can be graded by adding to 
or, subtracting from the number of fibres 
activated within that muscle. 
out by Prof. Alexander Forbes, it may be, 
therefore, that the nerve impulse is the 
one and only reaction throughout the 
whole nervous system, central and peri- 
pheral, trains of impulses simply interfer- 
ing, colliding, and over-running as they 
travel along the inter-connected branches 
of the conductive network. In this may 
lie the secret of the co-ordination of re- 
The nerve-centre seenis nothing 
more than a meeting-place of nerve-fibres, 
its properties hut those of impulses in 
combination. Fuller knowledge of the 
mechanism of the nervous impulse, many 
of whose physical properties are now 


` known, a reaction open to study in the 


simplest units of the nervous system, thus 
leads to a view of nervous function 
throughout that system much simpler 
than formerly obtained. i 


Yet for some aspects of nervous me- 
chanism the nerve impulse offers little or 
no clue. The, fibres of nerve-trunks are 
perhaps of all nerye-structures those that 
are best known. They constitute, for in- 
‘stance, the motor nerves of muscle and the 
sensory nerves of the skin. When they 
are broken the muscle or skin is paralysed, 
Thev establish their ties with muscle and 
‘skin during embryonic life. These ties 
they then maintain practically unaltered 
throughout the individuals existence, 
and show no further growth. If severed, 
say, by a wound. they die for their whole 
length between the point of severance and 
the muscle or skin they go to. And then 
at once the cut ends of the nerve-fibres 
start re-growing from the point of sever- 


As pointed 


ance, although for years they have given 
no sign of growth. The fibre, so to say, 
tries to grow out to reach to its old far- 
distant muscle. There are difficulties in 
its way. A multitude of non-nervous re- 
pair cells growing in the wound spin scar 
tissue across the new fibres path. Be- 
tween these alien cells the new nerve-fibre 
threads a tortuous way, avoiding and 
never joining any of them. This obstruc- 
tion it may take many days to traverse. 
Then it reaches a region where the sheath- 
cells of the old dead nerve-fibres lie altered 
beyond ordinary recognition.. But the 
growing fibre recognises them. Tunnelling 
through endless chains of them, it arrives 
finally, after weeks or months, at the 
wasted muscle-fibres which seem to have 
been its goal, for it connects with them 
at once. It pierces their covering mem- 
branes and re-forms with their substance 
junctions of characteristic pattern resem- 
bling the original that had died weeks or 
months before. Then its growth ceases, 
abruptly, as it began, and the wasted 
muscle recovers and the lost function is 


restored. J 


Can we trace the causes of this benefi- 
cent vet so unaccountable reaction? How 
is it that severance can start the nerve re- 
growing. How does the nerve-fibre find its 
lost muscle microscopically miles away ? 
What is the mechanism that drives and 
guides it? Is it a chemotaxis like that 
of the antherozooid in the -botanical ex- 
periment drawn towards the focus of the 
dissolved malic acid? If so, there must 
be a marvellously arranged play of intri- 
cate sequences of- chemically attractive 
and repellent substances dissolved suitably 
point to point along the tissue. It has 
recently be reported that the nerve-fibre 
growing from a nerve-cell in a nutrient 
field of graded electrical potential grows 
strictly by the axis of the gradient. Some 
argue for the existence of such potential 
gradients in the growing organism. Cer- 
tainly nerve regeneration seems a return 
to the original phase of growth, and 
pieces of adult tissue removed from the 
body to artificial nutrient media in the 
laboratory take on vigorous growth. Pro- 
fessor Champy describes how epithelium 
that in the body is not growing when 
thus removed starts growing. If freed 
from all fibrous tissue its cells not only 
germinate, but, as they do so, lose their 
adult specialisation. In nerve regeneration 
the nerve-sheath cells, and to some extent 
the muscle-cells which have lost their 
nerve-fibre, lose likewise their specialised 
form, and regain it only after touch with 
the nerve-cell has been re-established. So 
similarly epithelium and its connective 
tissue cultivated outside the body together 
both grow and both retain their speciali- 
sation. All seems to argue that the 
mutual touch between the several 
cells of the body is decisive of much 
in their individual shaping and 
destiny. .The severance of a nerve- 
fibre is an instance of the disloca- 
tion of such a touch. It recalls well- 
known experiments on the segmenting egg. 
Destruction of one of the two halves pro- 
duced by the first segmentation of the egg 
results in a whole embryo from the remain- 
ing half-egg. But if the two blastomeres, 
though ligated, be left side by side, each 
then produces a half-embryo. Each half- 
egg can vield a whole embryo, but is re- 
strained by the presence of the twin cell 
to vielding but a half one. The nerve 
severance seems to ‘break a mutual connec- 
tion which restrained cell growth and 
maintained cell differentiation. 


It may be said that the nerve-sheath 
cells degrade because absence of trans- 
mission of nerve impulses leaves their 
fibre functionless. But they do not degrade 
in the central nervepiece, although im- 


pulses no longer pass along its afferent 
fibres. This mechanism of reconstruction 
seems strangely detached from any direct 
performance of function. The sprouting 
nerve-fibres of a motor nerve with im- 
pvlses for muscular contraction can by 
misadventure take their way to denervated 
skin instead of muscle. They find the 
skin-cells whose nerve-fibres have been 
lost, and on these they bud out twigs, as 
true sensory fibres would do. Then, 
seemingly -satistied by so doing, they de- 
sist from further growth. The sense-cells, 
too, after this misunion regain their 
normal features. But this joining of 
motor nerve-fibre with sense-cell is func- 
tionless, and must be so because the direc- 
tions of functional conduction of the two 
are incompatible. 

So, similarly, a regenerating skin-nerve 
led down to muscle makes its union with 
muscle instead of skin, though the uni 
is a functional misfit, and cannot sub 
serve function. Marvellous though nerve 
regeneration be, its mechanism seems 
blind. Its vehemence is just as great after 
amputation, when the parts lost can, of 
course, never be re-reached. Its blind- 
ness is sadly evident in the suffering 
caused by the useless nerve-sprouts en- 
tangled in the scar of a healing or healed 
limb-stump. But there is a great 


THE GROWTH OF 
TIE GROWTH 


DIFFERENCE BETWEEN 
Svenu REGENERATION AND 
IMPULSB 


in pieces of tissue isolated from the body 
and grown in media outside. With pure 
cultures of these latter Professor Champy 
says the growth recalls in several features 
that of malignant tumours. Multiplica- 
tion of cells unaccompanied by formation 
of a specialised adult tissue. A piece of 
kidney cultivated outside the body de- 
differentiates, to use his term, into a 
growing mass unorganised for renal func- 
tion. But with connective-tissue cells 
added, even breast-cancer epithelium will 
in cultivation grow in glandular form. 
New ground is being broken in the experi- 
mental contro] of tissue growth. The re- 
port of the Imperial Cancer Research 
Fund mentions that in cultivation outside 
the body malignant cells present a diffi- 
culty that normal cells do not. To the 
malignant cells the nutrient soil has to be 
more frequently renewed, because they 
seem rapidly to make the soil in which = 
they grow poisonous to themselves, though 
not to normal cells. The following of all 
clues of difference between the mechanism 
of malignant growth and of normal is 
fraught with importance, which may he 
practical as well as theoretical. 

The regenerating nerve rebuilds to a 
plan that spells for future function. But 
throughout all its steps prior to the actual 
reaching the muscle or skin no actual per- 
formance of nerve-function can take place. 
What is constructed is functionally vse- 
less until the whole is complete. So 
similarly with much of the construction 
of the embryo in the womb for purposes 
of a different life after emergence from 
the womb; with the construction of tte 
butterfly’s wing within the chrysalis fcr 
future flight ; of the lung for air-breaching 
after birth ; of the reflex contraction in the 
foetal child of the eyelids to protect the 
eye long before the two eyelids have been 
separated, let alone ere hurt or even light 
can reach it. The nervous system in its 
repair, as in its original growth, shows us 
a mechanism working through phases of 
‘non-functioning preparation in order to 
forestall and meet a future function. It 
is a mechanism against whose seeming 
prescience is to be set its fallibility and 
‘its limitations. The how of its working 
is at present )chiefly traceable to us in 
the steps of itswesults rather than in com- 
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prehension of its intimate reactions; as to 
its mechanism, perhaps the point of chief 
import for us here is that those who are 
closest students of it still regard it as a 
mechanism. But if to know be to know 
the causes we must confess to want of 
knowledge of how its. mechanism is 
contrived. 


And if we knew the whole how of the 
production of the body from egg to adult, 
and if we admit that every item of its 
organic machinery runs on physical and 
chemical rules as completely as do in- 
organic systems, will the living animal 
present no other problematical aspect? 
The dog, our household friend—do we ex- 
haust its aspects if in assessing its sum- 
total we omit its mind? A merely reflex 
pet would please little even the fondest 
of us. True, our acquaintance with other 
mind than our own can only be by infer- 
ence. We may even hold that mind as 
object of study does not come under the 
rubric of Natural Science at all. But this 
Association has its Section of Psychology, 
and my theme of to-night was partly 
chosen at the instance of a late member 
of it, Dr. Rivers, the loss of whom we 
all deplore. As a biologist he viewed 


Mryp as a Bro.ocicaLt Factor. 


The keeping of mind and body apart for 
certain analytic purposes must not allow 
us to forget their being set together when 
we assess as a whole even a single animal 
life. Taking as manifestations of mind 
those ordinarily received as such, mind 
does not seem to attach to life, however 
complex where there is no nervous system, 
nor even where that system, though 
present, is quite scantily developed. Mind 
‘becomes more recognisable the more de- 
veloped the nerve-system. Hence the 
difficulty of the twilit emergence of mind 
from no mind, which is repeated even in 
the individual life history. In the nervous 
system there is what is termed localisation 
of function, relegation of different work to 
the system’s different parts. This localisa- 
tion shows mentality, in the usual accepta- 
tion of that term, not distributed broad- 
cast throughout the nervous system, but 
restricted to certain portions of it. Thus, 
among vertebrates ‘to what is called 
the forebrain, and in higher verte- 
brates to the relatively newer parts 
of that forebrain. Its chief, ‘perhaps 
its sole, seat is a comparatively 
modern nervous structure superposed on 
the non-mental and more ancient other 
nervous parts. The so-to-say mental por- 
tion of the system is placed so that its 
commerce with the body and the external 
world occurs only through the archaic non- 
mental rest of the system. Simple nerve 
impulses, their summations and inter- 
ferences, seem the one uniform office of 
the nerve-system in its non-mental aspect. 
To pass from a nerve impulse to a psychi- 
cal event, a sense-lmpression, percept, or 
emotion is, as it were, to step from one 
world to another and incommensurable 
one. We might expect, then, that at the 
places of transition from its non-mental 
to its mental regions the brain would ex- 
hibit some striking change of structure. 
But no; in the mental parts of the brain 
still nothing but the same old structural 
elements, set end to end, suggesting the 
one function of the transmission and 
collision of nerve impulses. The struc- 
tural inter-connections are richer, but that 
is a merely quantitative change. 

I do not want, and do not need, to stress 
our inability at present to deal with men- 
tal actions in terms of nervous actions, 
or rice versa, But, facing the relation 
borne in upon us as existent between them, 
may we not gain some further apprecia- 
tion of it by reminding ourselves even 
briefly of certain points of contact between 


the two? Familiar as such. are I will 
merely mention rather than dwell upon 
them. 


ONE IS THE SO-CALLED EXPRESSION OF THE 
EMOTIONS. | 


The mental re-action of an emotion is 
accompanied by a nervous discharge which 
is more or less characteristic for rach 
several type of emotion, so that the 
emotion can be read from its bodily ex- 
pression. This nervous discharge is in- 
voluntary, and can affect organs, such as 
the heart; which the will cannot reach. 
Then there is the circumstance that the 
peculiar ways and tricks of the nervous 
machinery as revealed to us in 'the study 
of pure reflex reactions repeat themselves 
obviously in the working of the machinery 
to which mental actions are adjunct. The 
phenomenon of fatigue is common to both, 
and imposes similar disabilities on both. 
Nervous exhaustion and mental exhaus- 
tion mingle. Then, as offset against 'this 
disability, there exists in both the amen- 
ability to habit formation, mere repetition 
within limits rendering a reaction easier 
and readier. Then, and akin to this, is 
the oft-remarked trend in both for a re- 
action to leave behind itself a trace, an 
engram, a memory, the reflex engram, and 
the mental memory. 

How should inertia and momentum 
affect non-material reactions? Quick 
though nervous reactions are, there is 
always easily observed delay between de- 
livery of stimulus and appearance of the 
nervous end effect; and ‘there is always 
the character that a reaction once set in 
motion does not cease very promptly. Just 
the same order of lag and overrun, of want 
of dead-beat character, is met in sense- 
reactions. The sensation outlives the light 
which evoked it and for longer the 
stronger the reaction Just so the reflex 
after-discharge persists after the stimulus 
is withdrawn, and subsides more slowly 
the stronger the reaction. The times in 
both are of the same order. Again, a 
reflex act which contracts one muscle com- 
monly relaxes another. Even so along 
with rise of sensation in -one part of the 
visual field commonly occur lapse of 
sensation in another. And the stoppage 
is in both by inhibition, that is to say, 
active. Then, again, two lights of oppo- 
site colour falling simultaneously and 
correspondingly on the two retine will, 
according to their balance, fuse to an in- 
termediate tint or see-saw back and forth 
between the one tint and the other. Just 
similarly a muscle impelled by two re- 
flexes, one tending to contract it, the 
other to relax it, will according 'to the 
balance of these respond steadily with an 
intensity, a compromise between the two, 
or see-saw rhythmically from extreme to 
extreme of the two opposite influences. 

Reflex acts commonly predispose to 
their opposites. So similarly the visual 
impression of one colour predisposes to 
that of its opposite. Again, the position 
of the stimulated sensual point acts on 
the mind—hence the light seen or the 
pain felt is referred to some locus in the 
mind’s space-system. Just similarly the 
reflex machinery directs. for instance, the 
limb it moves towards the particular spot 
stimulated. And such spots in the pro- 
cesses, mental and non-mental, corre- 
spond. | 


CHARACTERISTIC OF THE NERVOUS 
MACHINERY 


is its arrangement in what Hughlings 
Jackson called “levels,” the higher levels 
stauding to the lower not only as drivers 
but also as restrainers. Hence in disease 
underaction of one sort is accompanied by 
overaction of another. Thus in the arm 
affected by a cerebral stroke, besides loss 
of willed—that is higher level—power) in 


The sensation of touch, as Dr. 


while 


the finger muscles, there is in other 
muscles involuntary overaction owing to 
escape of lower centres from control by 
the higher which have been destroyed. So 
similarly with the sensory effects. Of skin 
sensations some are painful and some not, 
for instance, touch. The seat of the latter 
is of higher level, cortical; of the former 
lower, sub-cortical. When cerebral dis- 
ease breaks the path between the higher 
and the underlying level a result is im- 
pairment of touch sensation, but heighten- 
ing of pain sensation in the affected part. 
Head 
says, restrains that of pain. 


Thus features of nervous working 
resemble over and over again mental. Is 
it mere metaphor when we speak of mental 
attitudes as well as bodily? Is it mere 
analogy to liken the warped attitude of 
the mind in a psychoneurotic sufferer to 
the warped attitude of the body con- 
strained by an internal potential pain? 
Again, some mental events seem spon- 
taneous ; in the nervous system some im- 
pulses seem generated automatically from, 
within. 

It may be said of all these similarities 
of time-relation and the rest between the 
ways of the nervous system and such 
simpler ways of mind as I here venture on, 
that they exist because the operations of 
the mental part of the nervous system 
communicate with the exterior only 
through the non-mental part as gateway. 
That there, then, the features of the 
nerve-machinery are impressed on the 
mind's working. But that suggestion 
forgets. that the higher and more com- 
plex the mental process, the longer the 
time-lag, the more incident the fatigue, 
the more striking the memory character, 
and so on. 


Yet all this similarity does but render 
more succinct the old enigma as to the 
nexus between nerve impulse and mental 
event. In the proof that the working of 
the animal mechanism conforms with the 
first law of thermodynamics can one say 
that psychical events are evaluated in the 
balance-sheet drawn up? And, on the 
other hand, Mr. Barcroft and his fellaw- 
observers in their recent physiological ex- 
ploration of life on the Andes at 14,200 ft. 
noted that, as well as were their muscles, 
their arithmetic there was at a disadvan- 
tage. The low oxygen pressure militated 
against both. Indeed, we all know that 
in any of us a few minutes without 
oxygen, or a fow more with chloroform, 
and the psychical and the nervous events 
will lapse together. The nexus between 
the two sets of events is strict. But for 
comprehension of its nature we still re- 
quire, it seems, comprehension of the un- 
sulved mystery of the how of life itself. 
A shadowy bridge between them may lie 
perhaps in the reflection that for the ob- 
server himself the physical phenomena 
he observes are in the last resort psychical. 


The practical man has to accept nervous 
function as a condition -for mental func- 
tion without breaking his heart over 
ignorance of their connection. The doctor, 
the lawyer, and we all, accept it. We 
know that with structural derangement 
or destruction of certain parts of the 
brain goes mental derangement or defect, 
derangement or destruction of 
other parts of the nervous system is not 
so accompanied. Decade by decade the 
connection becomes more ascertained be- 
tween certain mental performances and 
certain cerebral regions. Certain impair- 
ments of ideation as shown by forms of 
incomprehension of language or of familiar 
objects can help to diagnose for the sur- 
geon as to what part of the brain a 
tumour is compressing; and the tumour 
gone then mental -disabilities pass. 
siinilerly these. who, as Professor Elliott 


TA 
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Smith and Sir Arthur Keith, recast the 
shape of the cerebrum from the cranial 
remains of prehistoric man can outline 
for us something of his mentality from 
examination of the relative development 
of the several brain regions, using a true 
and scientige phrenology. 

Could we look quite naively at the 
question of a seat for the mind within 
the body we might perhaps suppose it 
diffused there, not localised in any one 
particular part at all. That it is localised 
and that its localisation is in the nervous 
system--can we attach meaning to that 
fact? ‘The nervous system is that bodily 
system whose special office from its earliest 
onward throughout evolu- 
tionary history has been more and more 
to weld together the body’s component 
parts into one consolidated mechanism 
reacting as a unity to the changeful world 
about it. It more than any other system 
has constructed out of a collection of 
organs an individual of unified act and 
experience. It represents the acme of ac- 
comphshmient of the integration of the 
animal organism. That it is in this 
system that mind, as we know it, has had 


-its beginning, and with the progressive 


development of the system has step for 
step developed, is surely significant. So 
is it that in this system the portion to 
which ‘mind transcendently attaches is 
exactly that where are carried to their 
highest pitch the nerve-actions which 
manage the individual as a whole, especi- 
ally in his reactions to the external world. 
There, in the brain, the integrating ner- 


_ vous centres are themselves further com- 


and re-com- 
The cortex 


pounded, inter-connected, 
bined for unitary functions. 


of the forebrain is the main seat of mind. 
- That cortex with its twin halves corre- 


sponding to the two side-halves of the 
body is really a single organ knitting 
those halves together by a still further 
knitting together of the nervous system 
itself. The animal’s great integrating 
system is there still further integrated. 
And this supreme integrator is the seat 
of all that is most clearly inferable as 
the animal’s mind. As such it has spelt 
biological success to its possessors. From 
small beginnings it has become steadily 
a larger and larger feature of the nervous 
system, until in adult man the whole rest 
of the system is relatively dwarfed by it. 
Not without significance, pérhaps, is that 
in man this organ, the brain cortex, bifid 
as it is, shows unmistakable asymmetry. 
Man is a ftool-using animal, and tools 
demand asymmetrical, though attentive 
and therefore unified, acts. A nervous 
focus unifying such motor function will, 
in regard-to a laterally bipartite organ, 
tend inore to one half or the other. In 
man’s cerebrum the preponderance of one- 
half, namely, the left, over the other may 
be a sign of unifying function. 
It is to the psychologist that we must 
turn to learn in full the contribution 
made to the integration of the animal 
indivdual by mind. But each of us can, 
without being a professed psychologist, 
yet recognise one achievement in that 
direction which mental endowment has 
produced. Made up of myriads of micro- 
scopic cell-lives, individually born, feed- 
ing and breathing individually within the 
body, each one of us nevertheless appears 
to himself a single entity, a unity expe- 
riencing and acting as one individual. In 
a way the more far-reaching and many- 
sided the reactions of which a mind is 
capable the more need, as well as the 
more scope, for their consolidation to one. 
True, each one of us is in some sense not 
one self, but a multiple system of selves. 
Yet how closely those selves are united 
and integrated to one personality. Even 


is that the individual seems to himself at 
any one time wholly either this person- 
ality or that, never the two commingled. 
The view that regards hysteria as a mental 
dissociation illustrates the integrative 
trend of the total healthy mind. Cir- 
cumstances can stress in the. indi- 
vidual some perhaps lower instinctive 
tendency that conflicts with what may 


be termed. his normal personality. 
This latter, to master the conflicting 
trend. can judge it in relation to 


his main self’s general ethical ideals and 
duties to self and the community. Thas 
intellectualising it, he can destroy 1t vr 


consciously subordinate it to some aim in 


harmony with the rest of his personais. 
By so doing there is gain in powe: of will 
and in personal coherence of the indi- 
vidual. But if the morbid situation be 
too strong or the mental self too weak, in- 
stead of thus assimilating the contentious 
element the mind may shun and, »s» to 
say, endeavour to ignore it. That way lies 
dunger.” The discordant factor escaped 
from the sway of the conscious mind pro- 
duces stress and strain of the conscious 
self: hence, to-use customary termin- 
ology, dissociation of the self’ sets in, 
bringing in its train those disabilities, 
mental or nervous ‘or both, which 
characterise the sufferer from hysteria. 
The normal] action of the mind is to make 
up from its components one unified per- 
sonality. When we remember the mani- 
fold complexity of composition of the 
human individual, can we  vobserve 
a greater instance of solidarity of work- 
ing of an organism than that presented 
by the human individual intent and con- 
centrated, as the phrase goes, upon some 
higher act of strenuous will? Physiologi- 
cally the supreme development of the 
brain, psychologically the mental powers 
attaching thereto, seem to represent from 
the biological standpoint the very cul- 
mination of the integration of the animal 
organism. 


THE MENTAL ATTRIBUTES OF THE NERVOUS 
SYSTEM 


would be, then, the coping-stone of the 
construction of the individual. Surveyed 
in their vroad biological aspect, we see 
them varrying integration even further 
still. They do net stop at the individuai ; 
they proceed beyond the individual; they 
integrate from individuals communities. 
When we review, as far as we can judge 
it, the distribution of mind within the 
range of animal forms, we meet two peaks 
of its development—one in insect life, the 
other in the vertebrate, with its. acme 
finally in man. True, in the insect the 
type of mind is not rational but instinct- 


tive, whereas at the height of its verte- 


brate development reason is there as well 
as instinct. Yet in both one outcome 
seems to be the welding of individuals 
irto societies on a scale of organisation 
otherwise unattained. The greatest social 
animal is man’; the powers that make him 
so are mental. T.anguage, tradition, in- 
siinct tor the preservation of the commu- 
nity, as well as for the preservation of 
the individual. Reason actuated by emo- 


tion and sentiment and controlling and. 


welding egvistic and altruistic instincts 
into one broadly harmonious, instinctive- 
rational behaviour. Just as the organisa- 
tion of the cell-colony into an animal in- 
dividual receives its highest contribution 
from the nervous system, so the further 
combining of animal individuals into a 
multi-individual organism, a social com- 
munity, merging the interests of the indi- 
vidual in the interests of the group, is 
due to the nervous system's crowning at- 
tributes, the mental. That this integ- 


in those extremes of so-called double per-¢ ration is still in process, still developing. 


sonality one of their mystifying features 


is obvious from the whole course of human 


pie-histury and history. The biological 
study of it is essentially psychological ; it 
is the scope and ambit of social psycho- - 
logy. Not the least important form of 
social psychology is that relatively new 
one, of which the president of the psy- 
chology section at this meeting is a fore- 
most authority and exponent, namely, that 
dealing with the stresses and demands 
that organised industry makes upon the 
individual as a unit in the community of 
our day, and with the readjustments it 

asks from that ‘community. 


‘THE CONCLUSION. 

To resume, then, we may, I think, con- 
clude that in some of its aspects animal 
life presents to us mechanism the how of 
which, despite many gaps in our know- 
ledge, is fairly explicable. Of not a few 
of the processes of the living body, such as 
muscular contraction, the circulation of 
the blood, the respiratory intake and out- 
put by the lungs, the nervous impulse and 


its jaurneyings, we may fairly feel from 


what we know of them already that fur- 
ther application of physics and chemistry 
will furnish a competent key. We may 
suppose that in the same sense as we can 
claim to-day that the principles of work- 
ing of a gas-engine or an electro-motor 
are comprehensible to us, so will the 
bodily working in such mechanisms be 
understood by. us, and, indeed, are largely 
so already. It may well be possible to 
understand the principle of a mechanism 
which we have not the means or skill our- 
selves to construct. We cannot construct 
the atoms of a gas-engine. But, turning 
to other aspects of animal mechanism, 
such as the shaping of the animal body, 
the conspiring of its structural units to 
compass later functional ends, the pre- 
determination of specific growth from egg 
to adult, the predetermined natural term 
of existence, these, and ‘their intimate 
mechanism, we are, it seems to me, despite 
many brilliant inquiries and inquirers, 
still at a Inss to understand. The steps 
of the results are known, but the springs 
of action still lie hidden. Then, again, 
the how of the mind’s connection with its 
bodily place-seems still utterly enigma. 


‘Similarity or identity in time-relations 


and in certain other ways between mental 
and nervous processes does not enlighten 
us as to the actual nature of the connec- 
tion existent between the two. Advance in 
biological] science does but serve to stress 
further the strictness of the nexus between 


ithe two. 


Great differences of difficulty, therefore, 
confront our understanding of different 
aspects of animal life. Yet the living 
creature is fundamentally a unity. In 
trying to make the how of an animal 
existence intelligible to our imperfect 
knowledge we have for purposes of 
study to separate: its whole into part- 
aspects and part-mechanisms, but that 
Separation is artificial. It is as a 
whole, a single entity, that the animal, 
or for that matter the plant, has finally 
and essentially to be envisaged. We can- 
not really understand its one part with- 
out its other. Can we suppose a unified 
entity which is part mechanism and part 
not? One privilege open to the human in- 
tellect is to attempt to comprehend, not 
i¢aving out of account any of its properties, 
the how of the living creature as a whole. 
The problem is ambitious, but its import- 
ance and its reward are all the greater if 
we seize and we attempt the full width of 
its scope. In -the biological synthesis of 
the individual it regards mind. It in- 
cludes examination of man himself as act- 
ing under a biological trend and process 
which is combining individuals into a 
multi-individual ;organisation, a social 
organism Surely) new in the history of the 
planet. For this biological trend and pro- 
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cess is constructing a social organism the western portion of the British territory 


whose cohesion depends mainly on a 
property developed so specifically in man 
as to be, broadly speaking, his alone, 
namely, a mind actuated by instincts but 
instrumental with reason. Man, often 
Nature’s rebel, as Sir Ray Lankester has 
luminously said, can, viewing this great 
supra-individual process, shape even as in- 
dividual his course conformably with it, 
feeling that in this instance to rebel would 
be to sink lower rather than to continue 
his own evolution upward. 


SCIENTIFIC NEWS. 


The most important astronomical event 
of the present month of September is the 
solar eclipse on the 21st, but, as the line 
of totality extends from East Africa across 
the Indian Ocean. and the Australian con- 
tinent to a point in the Pacific due north 
of New Zealand, the only possible observa- 
tions in this country will be magnetic, to 
test the theory that the interposition of 
the Moon may modify the magnetic field of 
the Earth so far as it is due to focus eman- 
ating from the Sun. Great preparations 
have been made in the hope of obtaining 
further evidence of the Einstein theory. 
These include the Greenwich Observatory 
expedition to Christmas Island, where, un- 
fortunately, much of the preliminary 
work projected has been prevented by bad 
weather. From the meteorological point 
of view, perhaps, the Australian stations 
will prove 'to be more favourable. 


The new regulations issued by the Board 
of Education, for the awarding of Whit- 
worth Scholarships in 1923, propose to 
offer @ candidates, whose education has 
been limited to part-time courses of study, 
and who must be less than twenty-one years 
of age, six Whitworth Scholarships, 
having an annual value of £125 and ten- 
able for three years; while two Whitworth 
Scholarships of an annual value of £250 
and tenable for two years will be open to 
candidates who have completed a full-time 
course at a university or elsewhere, the 
age limit in this case being ex'tended to 
the twenty-sixth year. The thirty Whit- 
worth Exhibitions of £50, tenable for 
one year, will be discontinued; but the 
Board proposes to offer annually twenty- 


five Whitworth Prizes to the value of £10] 


each on the result of the examination for 
Whitworth Scholarships. The regulations 
governing 'the qualifications of a candidate 
fora Whitworth Scholarship require that 
the candidate must have been engaged in 
handicraft in a mechanical engineering 
workshop for a period of at least thirty 
months. It is further required that the 
candidate must submit for examination his 
certified laboratory notebooks relating to 
practical work of a standard appropriate 
to the examination in the competition for 
which he has entered. | 


The Birmingham University Metallur- 
gical Society have arranged an interesting 
programme for the coming session. 
Numerous visits are contemplated to works 
and factories in the district where 
metallurgical processes are in operation. 
On November 14 Mr. C. Grant Robertson, 
Principal of the University, will give an 
address. on ‘‘ Science and a Liberal Educa- 
tion.” Professor Burstall will speak on 
January 16 on “ Materials Used in En- 
gineering Construction.” Sir Robert A. 
Hadfield, Bart, will lecture on February 
13 on “The Work and Position of the 
Metallurgical Chemist,” and there are 
other papers to be read during the term. 
The annual meeting is fixed for May 15 
next. 


A race of giant gorillas, believed to havel 


become extinct, has been discovered by Mr. 
E L 


the Southern Province of Sierra Leone, 
during investigations into certain jungle 
atrocities that have continued since before 
the outbreak of the war. Of immense 
stature and strength, the only specimen 


ever taken is in the South Kensington 


Natural History Museum. It is abour 
nine feet in height. The continual dis- 
appearance of women and children was 
attributed to “human leopards,” one of 
the many secret societies of Sierra Leone. 


Mr. Ross, whose administrative district is | 


on Ithe frontier of Liberian territory, did 
not believe this, however. He investigated 
two cases of kidnapping and mutilation, 
and heard of a monstrous ape having been 
seen. A hunting party was organised, 
and three huge anthropoids were shot, 
whose skulls are now in London. 


_ A find interesting to paleontologists has 
just been discovered at Mundesley, on the 
of 


Norfolk coast. Mr. Finch Noyes, 
Southend, with his brother-in-law, Mr. J. 


S. Chaundler, of Norwich, were seeking 
fossils in a part of the ancient Cromer 
An exceptionally high tide a 
few days ago brought down a line of cliff 
face and yielded them a find far superior 
to the small bones they had previously 
About a mile eastward of Mun- 
desley ‘they discovered a large fossil in the 
face of the cliff at high tide level. It was 
several feet long and 42 inches in circum- 


Forest bed. 


collected. 


ference, and required three men to lift it. 


It is said to be a thigh bone of the elephas 


meridionalis. 


The race for the King’s trophy in the 
forthcoming two days’ aeroplane tour of 
Great Britain will begin and finish at 
It 


Waddon Aerodrome, near Croydon. 
will start to-day and finish to-morrow. 


The competition is being promoted by the 


Royal Aero Club. 


M. André Michelin, vice president of the 
has 
established a prize of 15,000 francs for 
The prize will be given for the 
greatest distance covered in a direct line 
by a French motorless plane by October 31 
on condition that the distance 
Should 
the prize not be won by October 31 it will 
automatically be put off until the end of 


French Aeronautical Committee, 


gliders. 


next, 
covered is not less than 20 kilos. 


each succeeding month. 


till next year. 


Dr. David Sharp, F.R.S., one of the 


most eminent of British entomologists, 


died at his residence, Lawnside, Brocken- 
hurst, on Sunday week. Dr. Sharp was 
born in 1840 in London and was educated 
at St. John’s School, then at Kilburn, g 

e 
For some time he 
engaged in medical practice. In 1904 he 
retired to Brockenhurst, but came fre- 
quently to London, where he had a large 
He was an honorary 
M.A. of Cambridge, a Fellow and ex-mem- 
ber of Council of the Zoological Society, a 
Fellow, and at one time president, of the 
Entomological Society, a Fellow of the 


afterwards at Edinburgh, where 


graduated in medicine. 


circle of friends. 


Royal Society, and a foreign or corre- 
sponding member of the leading entomo- 


logical societies throughout the world. The 


funeral took place on the dSlst ult. at 
Brockenhurst Parish Church. 

Engineer Vice-Admiral Sir George 
Goodwin, late Engineer-in-Chief of ‘the 
Fleet. and Dr. James Colquhoun Irvine, 
Vice-Chancellor and Princinal of St. 
Andrews University, have been appointed 
members of the Advisory Council to the 
Committee of the Privy Council for Scien- 
tific and Industrial Research. 


An expedition has left Australia for 
New Guinea, where it proposes to explore 


Captain Amundsen has postponed his 
attempt to fly over the North Polar Basin 


in seaplanes. 


A Lyons professor, M. Dubois, has sub- 
mitted a report to the French Académie 
des Sciences in favour of stocking ponds 
with young eels with a view to the destruc- 
tion of mosquitoes. 


A severe earthquake shock was felt last 
Saturday morning at Taihoku, in the 
island of Formosa. Considerable damage 
is reported, and some loss of life is feared. 


Mr. Orville Wright, brother of the late 
Wilbur Wright, is stated to have devised 
a new form of wing with which “ men- 
birds’’ may furnish themselves. The 
wing is not as hitherto »ne unyielding 
structure, but is divided lengthways into 
several movable sections or long strips 
hinged most ingeniously, The American 
test pilots who will first fly these machines 
will have one of these new flexible wings 
stretched out on either side of them, and 
by a movement of levers they will be able 
instantly while in the air to adjust these 
wings—as does a soaring bird—so that at 
one moment they are almost flat looked at 
from front to back, and the next moment 
heavily cambered or curved. Launched 
by a hydraulic catapult mechanism from 
hill-top or tower, the ‘‘bird-man”’ will 
flatten his flexible wings and glide for- 
ward and downward at tremendous speed. 
On a dashboard just in front of him in 
his cockpit dials and gauges will tell him 
not only his speed through the air and the 
precise rate in feet at which he is losing 
or gaining height, but also—thanks to the 
action of an extremely sensitive forward 
surface—what fluctuations are taking 
place in the horizontal travel of the wind 
as it impinges upon his craft. 


The seam of so-called ‘‘ coal ’’ which we 
mentioned on p. 48 of our issue of August 
18 was found in a cutting near St. 
Thomas’s Well, Cobham, at the corner of 
Thong Lane and Watling Street, so that 
it could be seen at any time. We are in- 
formed that it is of no value, and that it 
does not indicate the presence of coal 
measures below. It is described by one 
of the curators at Jermyn Street as ‘‘ peat 
from river drift.” 

An interesting British edition of the 

Gennevilliers Station of the Union d’Elec- 
tricité’’ is published by the Rerue Indus- 
trielle, 57, Rue Pierre-Charron, Paris, at 
five francs, post free, and will be sent to 
British kindred periodicals or booksellers 
post free for three shillings. It gives full 
particulars of the various electrical in- 
stallations executed by the Union d’Elec- 
tricité since the war, and is illustrated by 
fifty-eight excellent engravings, which in- 
clude the Babcock and Wilcox boilers. To 
all concerned here with similar installa- 
tions it will prove most-useful, and should 
stimulate some of our electrical under- 
takings to undertake the same with the 
same energy and success, on which we con- 
gratulate our French brethren. 


The Radio Press, Ltd., of 34, 35, Nor- 
folk Street, Strand, W.C.2, are publish- 
ing two very useful and cheap handbooks. 
“ Wireless Values Simply Explained,” by 
John Scott-Taggart, F.C.P., at 2s. 6d., 
and ‘‘The Construction of Wireless Re- 
ceiving Apparatus,” by Paul D. Tyers, at 
1s. 6d. net. Each well cover their subjects, 
and will be welcomed by all wireless 
amateurs. 


No. 1 of Vol. I. of Mr. D. W. ‘Horner's 
‘Quarterly Notes and General Forecasts ” 
of the British Weather Bureau for Sep- 
tember is now issued. The price to su 
scribers is 6d., or 1s. 6d. per annum. Sub- 
scriptions should be sent to Mr. D. W. 
Hornery )47;()Forest Road, Tunbridge 
Wells. . ` 
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LETTERS TO THE EDITOR 


= EINSTEIN AND NEWTON. 
[66.j]—I mvst ask Mr. Marshall to excuse 
my not noticing his letter (50, p. 58) before 
sending in my letter on ‘‘ The Adaptation 
of Space-Time Relativity,” but he places a 
wrong construction on the question of diminu- 
tion of velocities c and v and distance in 
connection with double Cavendish or New- 
tonian ‘bending of light: He fails to see that 
as the diminution of the velocity of light c, 
‘the mean velocity of the earth in its orbit v, 
and the Eaith-Sun distance d, inversely with 
bending of -light and its co-active retardation, 
are fundamentally relative to space dimen- 
sions, relative bending of light must underlie 
or precede any modification of c, v, and d 
by the application of’ any fractional com. 
ponent, like the Lorentz contraction. With. 
out any consideration of the Lorentz con- 
traction the case is simple, for double- 
Cavendish or double-Newtonian bending im- 
plies halif-Newtonian distance. But if we have 
to allow the Lorentz contraction a place in 
the scheme of cosmical dynamics, it can only 
involve a very small] fraction of the total 
Taking the 
Cavendish diminutions to be a fractional 
product connected with the Lorentz contrac- 
tion, we get the equation: 
N — 1/15,600 = C, 
wiere N is original Newtonian distance and 
C is Newtonian distance as modified by 
Cavendish. But, taking the actual bending 
to, be double Cavendish bending, and the 
fractional diminutions of c, v, and d to be 
double Cavendish as a product of the Lorentz 
contraction, the equation becomes: 
- 2B=4C0-1/15,700=d, 


where B is Cavendish bending and d is the 


distance obtained by logic of the principles 
involved. Or we can ignore the Cavendish 
diminutions and assume that Cavendish merely 
connected the idea of bending and retarda- 
tion of light with Newtonian distance and 
velocities c and v, and the equation will then 


be: 
2B =5N — 1/7,500 = d: 

In this case original Newtonian distance is 
first halved by double bending and retarda- 
tion of light, and then further modified by 
the Einsteinian fractional diminution 1/7,500: 
Einstein himself fails to sea the logic of these 
deductions when he connects only a. fractional 
diminution of distance 1/7,500 direct, with the 
original Newtonian distance, and thereby, 
obviously, loses sight. in this matter, of the 
fundamental principle of his theory—rela- 
tivity. But, after all, to have kept sight of 
it would have forced him logically into the 
position of further destroying, instead of safe- 


“ guarding as far as he possibly could, the 


foundations and lIcgic of the Newtonian 
dynamics. It would, in fact, have made it 
necessary for him to introduce a new mechani- 
cal theory to tally with his space-time rela- 
tivity. Independently of Einstein, my theory 
implies in the simplest manner possible that 
bending of light and retardation across the 
earth’s orbit. is double-Newtonian; my com- 
puted distance being half. 
T. Warburton. 


72, Westgate, Dewsbury. 


MARS. 


[67.J—May I say, in reply to Mr. Mark 
Wicks’ able advocacy of a comparatively 
warm Mars, that I am not wedded to any 
. theory and have still tho open mind, but the 
difficulties in his way are formidable and not 
yet satisfactorily explained. In defect of 
any knowledge as to the composition of the 
Martian atmosphere, I am not disposed to 
press Stefan’s law unduly into service, even 
though it gives ‘a reasonably good result in 
such an extreme case as the solar tempera- 
ture; but neither can I ignore it altogether 
when it assigns to Mars a mean temperature 
far below the freezing point of water. Our 
ee al heat waves, following, say, a 10 


` per cent. increase of solar radiation, are a 


sufficient indication that, in expressing tem- 
perature as a function of radiation, a high 
power is involved, and that a reduction of 
solar radiation to one-half and less would be 
a terribly serious business for us. But the 


chief difficulty lies in the absence of the enor- 
mous storage plant that we pdssess in the 
shape of oceans and dense vapour-laden atmo- 
sphere, distributing heat and regulating tem- 
perature, and yet powerless to remove the 
snowcap from mountains even at the Equator. 
It was the necessity for heat storage in some 


shape as a sufficiently potent factor that’ 


forced the carbonic acid theory on my atten- 
tion. 

. Again, Mars possesses a considerable quan- 
tity of water somewhere, but the maria, 
changing in shape and visibility to various 
observers from week to week, can hardly be 
regarded as real seas, and, if so, where is the 
water? If not we.] camouflaged by frost, 
what then? I cannot possibly regard as real 
cloud anything that I have ever seen on 
“Mars. I once saw a dazzling outbreak, of 
white round the S. Pole of Mercury that was 
almost certainly cloud, and if Mars ever sur- 
mounts the formidable difficulties in the way 
of cloud formation it will leave observers in 
no doubt in regard to their reality. These 
are only specimens of the difficulties that will 
readily occur to the diligent observer, and 
that demand more than verbal assurances for 
their removal. John M. Harg. 


J UPITER—MARS—83-IN. CALVER 
REFLECTOR. 


[€8.J—I enclose two sketches of Jupiter, 
which may be of interest to your readers. 
That of May 5 shows the rift referred to in 
Mr. Attkins’ article, page 278, and there is 
a marked resemblance in configuration when 
compared with his drawing of May 15. These 
two sketches were made with 8$-in. Calver 
reflector, powers 235 and 310, and seeing 
almost 10. The sketch of June 5 shows the 
Equatorial belt as a faint thin line, but not 
extending to the limbs. This is the only 
occasion during this apparition when the 
Equatorial belt has been seen here. 

Mars has been a glorious object in the 8-in, 
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Calver during the past two months. The 
seeing conditions have been exce.lent, per- 
mitting the use of powers up to 525. A note- 
worthy feature was the complete obscuration 
of the Solis Lacus on the night of Jnly 15— 
in fact. the entire southern maria seemed to 
be veiled in heavy mists. I will send some 
drawings as soon as the series is complete. 
The 8§-in. Calver has been attracting con- 
siderable attention, as it is the only instru- 
ment of that make in Japan. 
R. Schofield. 


Kobe, Japan, July 31, 1922. 


POLLEN. 


[69.--In reply to Mr. Royal-Dawson’s in- 
quiry on p. 61 concerning Ericaceæ, Vac- 
ciniaceæ, and Salpiglossis, the two first-men- 
tioned orders are closely allied, and have Wy 


some been considered as distinct groups of 
the same order, but they differ conspicuously 
by Ericacee having the ovary free from the 
calyx, with the oe ef the corolla and 
stamens surrounding it, while Vacciniacess 
has the ovary enclosed in and closely ad- 
herent to the calyx-tube, with the calyx- 
lobes, corolla, and stamens arising from the 
top of it. The habit of the two groups is 
mostly quite distinct. Salpiglossis has by 
some authors been placed under the order 
Solanacee; by others under Scrophu- 
lariaceee. It is a somewhat anomalous genus, 
but it and Schizanthus, and one or two 
allied genera, are now placed under Solan- 
aces, because the manner in which the lobes 
of the corolla are folded in the bud (technic- 
ally called sstivation of the -corolla) corre-* 
sponds with the method found in Solanacee, 
and not with that of Scrophulariacee. - 
With reference to Mr. Royal-Dawson’s re- 
mark that the triangular pollen of Phormium 
tenax has not the same surface structure as 
that of the triangular pollens of Epilobium, 


fuchsia, etc.,-I fear I have been misunder- 


stood. In my former letter I merely wished 
to indicate that the same type of po.len may 
be found in widely different orders. Surface 
structure is, however, a different thing, and 


may and does vary sometimes widely in the- 


same order, or even genus. ‘For example, the 
pollen of the Campanula, known as the “ Can- 
terbury Bell,” has prickly pollen (i.e., its sur- 
face ıs covered with minute prominent 
points), while that of some other species 1s 
smooth. In the genus Ipomea, belonging to 
Convolvulaceee, one set of species has smooth 
pollen and another set prickly pollen, with- 
out any other distinction, and the two sets 
have been made into separate genera on that 
account, although I do not assent to this dis- 
tinction. The order Composite is noted for 
its prickly pollen. Examine some of tho 
common garden plants belonging to that 
order, such as marigold, dahlia, sunflower, 
aster, ete., and note the prickly pollen; then 
examine the pollen of Centaurea (knapweed), 
belonging to the same order: it will be found 
to be quite different and smooth. 

It may interest readers to know that at the 
Kew Herbarium there is a large collection of 
very fine drawings of pollen, which could be 
consulted upon application to the Keeper. 
I consulted these yesterday in order to get an 
inspiration for this note, and upon looking 
for orders which have prickly pollen, besides 
those above mentioned, I found figures repre- 
senting it as occurring in Cucurbitacee, Mal- 
vacee,. Scitamines, Valerianacee, Lonicera 
(honeysuckle), and Nuphar (small yellow 
waterlily). I was also rather surprised to 
note that the pollen of Thalictrum (Ranun- 
culacee) is of the same type as that of 
Caryophyllacee ‘(stellaria, silene, chickweed, 
etc.). This type, which is readily obtained 
from chickweed for the greater part of the 
year, I have always regarded as a very 1m- 
teresting one, but I have never happened to 
have examined the pollen of Thalictrum, so 


had no idea of its similarity, although aware | 


that the pollen of Ranunculacee E ag 


MICROSCOPICAL TEST 
THE HIGHEST POWERS. 


[70.J—Here are two new test objects of 
very considerable difficulty. The primaries 
of CymbeJla gastroides, Kutz, have proved 
resolvable into secondaries under an apochro- 
matic objective of 1.4 N.A. These primaries 

1 
213800 


inch in breadth, but there are slight 


measure about inch in length and 


1 
24200 
variations in size. 
themia turgida, 

1 1 
92000 ” 22800 
difficult structure. These secondaries form 
searching tests of objective, quality of image, 
and good illuminating arrangement, m addi- 
tion to trained eyesight. They are probably 
too faint and difficult for photography. 

A good test object for laboratory workers 
is easily obtainable in the anthrax bacillus 
in the spore-forming stage, which frequently 
exhibits what-are: now termed the “resting 
spores’! ‘These «were first described and 


The primaries of Epi- 
Kg. (measuring about 


inch) also exhibit similar 
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figured in the Quekett Journal for 1900, 
page 587, together with certain endoplasmic 


structural appearances seen in the bacilli of 
the bubonic plague. Such structures require 
to be resolved by critical methods, in pre- 
cisely the same manner as diatomic struc- 
tures. A. A. C. Eliot Merlin. 


Ealing, September 3, 1922. 


“TRUE” FOCUS OF DIATOMS. 
_[71.]—While not setting on one side Mr. 


Millar’s diffraction theory as accounting for 


the black and white dot appearances of P. 
angulatum, I cannot help thinking that the 
suggestions put forward in my letter [27] 
*meet the case, and are simpler. The diffrac- 
tion theory does not appear to give any indi- 
cation as to the shape of the particles form- 
ing the dots—whether they are round, square, 
or oval; neither does it state whether they 
are due to elevations on, depressions in, or 
holes through the silex of the valves. Nor 
does it account for the reversal of effects 


observed when the diatom is mounted, first 


dry, and then ‘in a medium of higher refrac- 
tive index than that of the silex. Those are 
facts that cannot be put on one side. More- 
over, how is it that when N. maculata is com- 
pared with P. angulatum the effects are 
reversed? If the markings on both these 
diatoms are due to the same cause, then is 
it not reasonable to expect that the effects 
observed should be similar and not opposite? 
I have spent over six hundred hours in study- 
ing P. angulatum alone, observing scores of 
specimens, using either a 1/12-in. or 1/16-in. 
Leitz o.i. objective, with oculars from x 4 
to x 20 Holoscopic, and either a Watson’s 
Universal, Parachromatic, or Holos o.i. con- 
denser, but have never yet had the good for- 
tune to see a fracture occurring through the 
dots. I have mounted specimens myself, and 
succeeded in pulling off the particles forming 
the dots, isolating them from the main body, 
and being thus able to study them per se. 


Yet again I cannot see how the diffraction, 


theory accounts for the colour effects pro- 
duced when this diatom is examined under 
polarised light and rotated through 90°; the 
dots themselves change to the complementary 
colour. If they were due to holes, then what 
is the explanation of a hole changing colour 
when rotated about an axis passing through 
its centre? As for the photos in Spitta, 
these cannot be relied on too much, as they 
fail to show what takes place when the objec- 
tive is raised or lowered during actual obser- 
vation. If the photos in that volume are to 
be taken as correct views, then the dots on 
Epithemia turgida (Pl. XI., Fig. 2) should 
be accepted as being round, whereas they are 
square. I have a verv good photo of P. 
angulatum, purchased through the columns of 
the ‘‘E.M.,’’ where the dots are shown 
square! This, however, is quite correct, as 
the square dot view is easy to obtain when 
the illumination is not critical. 


Finally. if it be urged that the dots on P. 
angulatum owe their black or white appear- 
ance to diffraction effects. due to their size 
being compatible with the wave-length of 
light, then it is a remarkable coincidence that 
g'obules of water in oil, or of oil in water, 
of all sizes, from those tco large for diffrac- 
tion effects down to those comparable with 
the dots on the above diatom, should behave 
in an identical manner as regards the black 
and white dot appearances, and correspond 
to the effects which wou'd be produced by 
convex lenses immersed in media of higher 
and lower refractive index than the lenses 
themselves. 


I have always understood that the litera- 
ture on this diatom is very large—I believe 
¿reater than on any other species. What I 
should like Mr. Nelson to explain is, how 
oles can give rise to such diametrically oppo- 
site appearances as those observed in P. 
angulatum and N. maculata when mounted 
dry, and the reverse of the effects when 
mounted in balsam. Also, how are the mem- 
branes held together? Are they like the two 
sides of a rubber hot-water bottle, being 
united along the edges only, or are they built. 
up after the fashion of the “bone” of a 
cuttle fish, with distance-pieces separating the 
Jumine ? W. G. Royal-Dawson. 
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cause earthquakes. 


heavy thundery atmosphere 


and thundery 
comes the report of devastating hailstorms in 
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DIE o EYS. A 
(72.J—With two exceptions, the solar sur- 
face was very quiescent during August, the 
exceptions being the rather fine group which 
I first saw on the 25th and another seen on 
the 29th and 3lst. My peeps at the Sun 
during the month were much interrupted, 
and I shall be very glad if correspondents 
more favourably circumstanced will correct. or 
amplify the above. On the Ist there were 
facule inside S.F. limb; on the 2nd and 4th 
a small spot inside N.F. limb. Peeps (I dare 
not call them observations) were had on 
twenty days, morning or evening. Nothing 
on the disc September up to the órd. Low 
power on 2-in. Burnerd (direct vision). 
ent strictures on the Qassegrain form of 
reflector do not seem at all borne out by Dr. 
Bell, of Boston, in his new work on the 
telescope, who, by-the-bye, specially men- 


‘tions the ENGLisH MECHANIC. 


Lianishen, Cardiff. Arthur Mee. 


EARTHQUAKES AND THE WEATHER. 


{73.J—Not being an astronomer, I cannot 
follow any arguments as to the result of the 
pull of the p.anets and the effect on our 
atmosphere, but I will endeavour to show 
that atmospheric or other effects undoubtedly 
During the whole of 
the year we have been suffering from very 
and abnormal 
storms, and minor or greater earthquake 
shocks have been reported, that on Sunday 
being followed by very variable temperature 
rains. Again, from Algeria 


south and mid-France. In April, writing to 
the Dundee Courier, I said the earthquake 
reported in the Arctic Circle would probably 
break away ice, and this, coming down in 
unusual quantities, caused the abnormal rain- 
fall in the Midlands between August 7 and 
9. This week, again, I have registered close 
on 1.34 in. in five days. Yet we have the 
example of an orthodox or scientific meteor- 
ologist trying to prove in the Meteorological 
Magazine that my theory, based very largely 
on the amount of ice in the Atlantic, has no 
effect on our weather; and another correspon- 
dent in the Morning Post has absolutely told 
readers that rainfall for three months was 
about normal—in most districts the better 
description would be abnormal; and the sun- 


less July and August are comparable with those 


months in 1902, following the May earth- 
quake in Martinique. 
W. M. Robertson. 


TERRESTRIAL TELESCOPIC MATTERS. 


(74.}—As it has some bearing (letter 57) 
on the matter of the careful treatment or 
the reverse of naval telescopes by their Ser- 
vice possessors, it may be of interest to 
Messrs. Merlin and Ellison to hear that it 
is by no means a new subject. Harting.. 
“ Mikroskop,” first German edition, 1859. 
in discussing crystallisation or other defect 
occurring in the balsam used to cement: the 
components of objectives, says in a note on 
the authority of Prof. van Rees that 
(Dutch) naval officers, should such occur in 
their telescopes, are in the habit of strew- 
ing some gunpowder over the objective and 
burning it aff. . 


— r d 6 Iall 


REPLIES TO QUERIES. 


(434.1--BRIDGES.—I must confess to having 
read with surprise ‘ Glatton’s’’ description 
(434, p. 42) of the upper footways of the Tower 
Bridge as of the cantilever and central girder 
principle. I thought I knew that bridge well, 
end was certainly under the impression that 
those clevated footways were composed of sim- 
ple continuous lattice girders, possibly 
linked up with the suspension chains carrying 
the shore spans, but devoid of anything of the 
nature of a bracket, and a recent visit to the 
bridge confirms that impression. The fact is 
more than one design was put forward by the 
architect and engineer when that bridge was 
first projected, and I suspect it was one 
of those early designs from which ‘“ Glatton”’ 
obtained his particulars. There are several 
woodcuts of the bridve in various publications, 
including Chambers’ Encyclopedia, in) which 
those overhead foot bridges appear as of tho 


the pivot. 


‘becomes an appreciable factor where the band 
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suspension order! If “ Glatton ” can obtain a 
view of the bridge, or, failing that, a good 
photograph of it, Í fecl sure he will agree that, 
us constructed, those footways have nothing of 
the cantilever about them. H. H. 


[51.}—-CASSEGRAINIAN TELESCOPE.~ 
A fortnight ago the Rev. W. Ellison stated trat 
it is impossible to place cross-wires in the field 
of a negative, or Huyghenian, eyepiece. He 
now asks me how I should set about doing 
this. Thereby, he admits that it is possible 
It is very simple. Select two straight fibres, 
fine wires, ‘hairs, silk fibres, or glass threads, 
each rather longer than the diameter of the 
aperture in the stop of the eyepiece. Place 
four spots of varnish at points 90 degrees 
apart round the hole in the stop, on the side 
next the eye-lens. Place the two threads in 
position ag accurately us possible, with the aid 
of a lens, crossing one another at right-angles 
at the centre of the hole, and leave them until 
the varnish has dried so as to hold them in 
position, He now mentions two other objec 
tions, which are of no importance, the firt 
being that the wires will not be in focus over 
all ikeir length. It will take a sharp eye and 
careful observation to detect this, especially 
with a low-power eyc-lens, such as would be 
used in a finder; and, anyway. we only want 
the wires to mark the centre of the field. His 
second objection is that being between the 
lenses (where he had said that it was im- 
possible to place them), they do not affect 
the eveniece as a whole, but only the eye-lens, 
which is not correct, as the image is formed 
by the field-lens in the same plane as the wires, 
and is magnified by the eye-lens in the same 
way as they are. 

Ipswich. A. Woolsey Blacklock, M.D. 


[57.J—LIGHT RUNNING OVERHEAD 
GEAR.—My fancy is for a single band directed 
by four independent guide pulleys whose car- 
riagcs (a pair of pulleys on each) are ona 
pivoted bar, to the end of which the requisite 
weight is attached. The pulleys may be of 
box or other hard wood and bushed with sim- 
ple ball-bearing journals, suy, of 3 inch intet- 
nal bore, into which the supporting pins fit; 
they can either run on the pin or the ball- 
bearing, whichever is called in play, accord- 
ing to the tension. The bar may be flat, when 
a tilting arrangement will bo needed for ae 
tions when the cutter pulley is SY ro 
the line of centres, or it may be rounded, wher 
the near carriage can be tilted or swivelled 
a bit to align with flywheel. In the case of 
the round bar it would be necessary to have 
a flat forged for the pivot pin. The pulleys 
should have good rounded wide grooves 3 inch 
or § inch wide. The band will never come off 
whichever way the lathe is worked, and any 
position of outter pulley can be dealt with. 
If one carriage is mounted on a vertical stid- 
ing support one band will suffice for slow ang 
fast movements—i.e., from large or small driv- 
ing cone (see recent number of ‘‘ E.M.”). The 
standard may be built of gas pipe, one piece 
(with a flange to screw to the floor) about 3 fr. 
or so high, and a second piece which sl:des 
within it, and is held by a couple of set screws 
with a hend screwed on by sockets to take a 
tee, which accommodates the swivel head for 
Alternatively, the upright may be 
bracketed on to the lathe standard. Two 
other points are concerned with easy running: 
(1) The tension of the band.. If much tension. 
the stiffness is increased. In general, only 
just enough is required to cause tho revolving 
tool to take the cut in hand (2) The stiffness 
of the band. Gut, leather, and spliced: twisted 
cord all have some appreciable resistance to 
bending, as may he perceived on trial. This 


runs round the small pulleys of apparatus. 
Twisted linon tape, which was recommended 
years ago by “Spen Valley,” has much lesa 
resistance and more flexibility: it also has a 
good grip. It wil! also stand fairly heavy 
driving when milling metal with heavier cut-. 
ting frames than wood or ivory require. If, 
when sewing, a narrow wedge is cut from the 
middles, no thickening whatever can en- 
sured at the join: not that there is any troub'e 
without this precaution. I like driving the 
overhead from the rear end of the lathe, where- 
by all is clear of bands about the mandreb and 


its division platos, ete. H. E. D. 
(58]. —INTERCHANGEABLE MAN- 


DRELS.—In past mumbers of the “ E.M.” 
querist will find cone fittings. One of “ South 
Australian’s’’? on a Pittler-made lathe had 8 
90° cone instead of a flat face.. With so obtuse 
a cone there would not be risk of jamming. 
Another scheme _ quoted from “ American 
Machinist.’ stated to have given greet satıs- 
faction: the mandrel was formed conical at 
base and point, the cone being interrupted by 
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an interposed threaded part, so that the sup- 
port was really a cono fitting. According to 
dhe figure, the chucks would be bored out 
conical to fit, and then a middle portion made 
oylindrical «nd threaded. It looks very neat 
but—-— H. E. 


[65. -WATER - GAS INCANDESCENT 
LIGHT.—I am much obliged to our reverend 
triend for his suggestion (p. 74) that “ water- 
gas ”°’ is a harmless mixture of oxygen and 
bydrogen in the proportions which would re- 
sult from the decomposition of water. As a 
matter of fact, “ water-gas,” as known to en- 
gineers, contains about 44 per cent. of carbon 
monoxide (“ CO?”),* *“ producer” gas about 
25 per cent., and coal gas about 10 per cent. 
of CO. Of course, these proportions vary some- 
what; for instance, water-gas produced by the 
Dellwik and Fleischer process contains ‘from 
37.5 to 39.95 per cent. of CO. Water-gas is 
made by forcing steam through incandescent 
coke. When air and steam pass through- hot 
coke, “‘ producer gas’”’ results. How does my 


gerous explosive) could be made commercially ? 
The adulterant now being added to coal-gas all 


~ zover the country contains these high percen- 


f 


i 


, 


tages of CO, and should, I consider, be for- 
bidden by law. ‘ A fatally poisonous mixture 
is an atmosphere with about 1 per cent. in the 
case of water-gas and 1.5 per cent. in the oase 
of Dowson gas.’ Dr. Tidy gave the following 
interesting explanation of the action of CO 
on the blood :—‘‘ The change from venous blood 
to arterial was brought about by the taking in 
of oxygen by a substance called hæmoglobin. 
CO was also absorbed by hemoglobin, but it 
could not deliver it up as it could oxygen, and 
that was the source of the difficulty. As in 
asphyxia people died because the venous blood 
could ‘not be reddened, 30 in CO poisoning they 
died because the brilliant red blood could not 
become venous.” I can only repeat my former 
advice. Glatton. 

(*Professor Lewis suggested a mode of manu- 
facture in which hydrogen was substituted for 
part of the CO, but I am not aware whether 
it was ever adopted.) 


{63.}—-WATER-GAS 
LIGHTING.—Mr. 


INCANDESCENT- 
Ellison’s remarks are so 


‘ erroneous and highly dangerous that I think 


they should be at once corrected. _Water-gas, 
or, to give it its technical name, “‘ Blue Water- 
gas,” is not a mixture of oxygen and hydrogen 
in the proportion of H,O, but is a mixture 
of carbon-monoyide (CO) and hydrogen, and 
is manufactured in -gas-works as follows :—In 
a huge cylinder, called the generator, coke is 
brought into a state of incandescence for five 
minutes by means of an air blast. The air 
blast is then stopped and super-heated steam 
is introduced for another fivo minutes. Tho 
offect of the steam on the incandescent coke is 
to cause the breaking-up of the water-mole- 
cule, The released oxygen forming carbon- 
monoxide with the carbon of the coke, the 
hydrogen is thus set free. Water-gas, is. 
therefore, an admixture of carbon-monoxide 
and hydrogen. The gas so formed burns with 
a colourless flame, which is of very high 
calorific value, higher than coal-gas, and is 
eminently suited for incandescent lighting. If, 
however, it is desired to produce a luminous 
flame; the gas is passed from the generator 
into a second cylinder called the oarburetter. 
This is filled with broken firebrick, and is also 
heated to redness. A spray of crude paraffin 
oil is directed from the top, the oil being 
broken up, and marsh-gas is one of the re- 
sultants. The water-gas then becomes “ car- 
buretted ” water-gas, which has the advantage 
of the ordinary gaseous smell, water-gas being 
odourless, and, therefore, highly dangerous, 
since in a case of leakage its presence may not 
be noticed until fatal results have been brought 
about. It is now usual in gas works to mix 
ordinary coal gas with 33 per cent. or more 
of uncarburetted water-gas. This is un- 
doubtedly the economic gas of the future. In 
order -to increase the calorific value of this 
compound gas, it is also usual, before the foul 
gas centers the purifying chambers, to intro- 
duce into the cooling-plant a 1-in. open tube 
supplied with a cock. In this way a proportion 
of atmospheric air is introduced, which is 
partly taken up in the purifying chambers. 
The residue, however, passes into the gas- 
holder. This small proportion of air, finding 
its way into. the gas-holder, and, of course, 
containing its quota of oxygen, greatly assists 
the perfect combustion of the resultant gas, 
but at the same time. whilst increasing its 
eslorifie value, destroys its luminosity, the 


- luminosity of gas being entirely due to par- 


ticles of carbon in a state of incandescence 

when passing through the higher regions 

cf the flame. W. F. Charles. 
The Nook, Loughborough. 


[63.}—-WATER-GAS INCANDESCENT. 
GAS LIGHTING.—Tae remarks of the Rev. 
Wm. F. Ellison aco so highly dangerous and 
contrary to facts, that, should his theory be 
acted upon, fatal results might ensue. For 
ten yoars Í was a member of the Lough- 
borough Municipal Gas Committee, and for 
eight years its chairman. During the war 
period I introduced, I believe for the first 
time, a mixture of water-gas with coal-gas, a 
system which has now been almost universally 
adopted in the larger gas-works both to effect 
economy, and, at the same time, efficiency, in 
gas lighting. You will realise, therefore, that 
the warning I give is founded on practical 
experience; in fact, I have known more than 
one case of fatal poisoning brought about 
by the ignorance of the composition of water- 


gas. W. F. Charles. 
The Nook, Loughborough. 


{63.}-WATER-GAS INCANDESCENT- 
LIGHTING.—Mr. Ellison is mistaken in cor- 
recting ‘“‘Glatton.” The gas—rather inappro- 
priately termed .‘‘ water-gas’”’ and obtained by 
passing a current of steam over heated coke 
In a gas-producer—consists predominantly of 
hydrogen and carbon-monoxide in approxi- 
mately equal proportions, with traces only of 
other gases. Its calorific power is high, but 
still only about one-half that of coal-gas. It 
1s, as ‘‘Glatton’”’ says, a violent blood-poison, 
less than 1 per cent. of carbon-monoxide in the 
atmosphere is sufficient to cause death if in- 
haled for any appreciable time, and twice this 
percentage of “ water-gas”’ would have about 
the same physiological effect. Oleum. 


¥63. + WATER-GAS INCANDESCENT 
LIGHTING.—“ Glatton”’ is correct. ‘‘ Water 
gas” is a mixture of hydrogen and carbon- 
monoxido obtained by passing steam over red- 
hot coke, and is very poisonous. i 
water-gas”’ is made by passing air and steam 
over coke or poor quality coal or slack, and 
contains nitrogen as well as H and CO. It 
is really “ producer” and ‘‘ water-gas’’ mix- 
ture made in one generator. H. W 


(69.1 —SEA SICKNESS.—Try a good clear 
out before starting. A dose of blue pill or 
calomel and a saline next morning. 

H. E. D. 


[77.J—ITCHING.—I am much obliged to 
your correspondents for their replies to the 
above query, but would, ‘ Iorised ” kindly tell 
me what “the deficient tissue salts” are? 
Perhaps I ought to tell “ Dermatologist” that 
the complaint is not permanent, and that I only 
experience the attacks occasionally. My daily 
bath, with soap, makes no difference. I wear 
wool of the finest quality next my skin. It never 
irritates. If I did not I should have attacks of 
rheumatism! I ‘have no varicose veins. Per- 
haps my skin does not act as it should do, for 
J am very soon heated up to perspiration point, 
or chilled to discomfort. I am very active, 
and take plenty of exercise. My ration of 
alcohol ais limited to one wineglassful of 
whisky per diem—half at lunch and half at 
dinner, Without this I suffer from indigestion. 
A friend, who is a well-known physician, said 
it might be something wfong with the ends of 
the nerves, but that he really did not know 
what caused it. Tickle. 


(77.1--ITCHING.—I can recommend tho fol- 
lowing as most soothing:—Lanoline, 30. parts; 
vaseline, 20 parts; filtered soft water, 25 parts. 
Thoroughly mix and rub gently into the skin. 

Kappa. 


(96.1—SCREW-CUTTING.—Far the best 
plan is to fix up an indicator, which, once 
used, will never cause anyone to go back to the 
old chalk marking of wheels. This consists 
of a small toothed wheel engaging the thread 
of- the lead screw: this is mounted on a ver- 
tical spindle working into a fixing attached to 
the saddle. On the top of the spindle is a 
disce, which is marked with two, three, or four 
graduations, according to whether the lead 
screw is 4, 4, or § in. pitch. The number of 
teeth in the wheel must bo a multiple of the 
threads per inch of the lead screw, and one 
division on tho dise means movement of 1 inch 
on the part of the carriage. There is, of course. 
a fixed line attached to the fixing, so us to 
read off the position of the thread. Of course, 
the graduated disc is placed so that a gradua- 
tion is in line with the fixed point whilst en- 
gaged with the screw in gear and the tool is 
just clear of the end of the thread which is 
eing cut. After racking back the lathe is 
allowed to run till the end graduation comes 
opposite the fixed line: no matter what whole 
thread is being cut, tho tool will be in right 
position if tho lead screw nut is then engaged. 
For a 4 inch pitch lead screw I have a wheel 
about 14 in. diameter, 3-16 thick, with 16 teeth, 
which wero cut with the universal cutting 


“ Somi” 


frame and a suitably formed tool made from 
flat steel and drilled to niount on its spindle; 
the frame was canted to the required angle. 
A first cutting was taken over with a small 
circular saw to “ gash” and give clearance. 
The indicator is useful sometimes for uso to 
indicate the length traversed in ordinary slid- 
ing if the lead screw is not used for that pur- 
pose, because, of oourse, the disc doey not ro- 
tate when the lead screw nut is in gear. The- 
rake of the thread could also be obtained with. 
a horizontal frame if an elevating back centre 
were used, or the loose head could be packed 
up to the required extent. Possibly, too, it 
might be cut as a plain spur wheel, though then. 
the corners, when worn, might lead to back- 
lash. H. E. D 


[104.—MOUSTACHE.—Try Andiantine, 
sold by Potter and Clarke, Ltd., the herbalists, 
Viaduct House, Farringdon Street, E.C. It 
can be had in shilling bottles through any drug- 
gist, and does promote hair growth, and is. 
pleasant to use. Kappa. 


[104.—MOUSTACHE.—To “KC.AJ’s” 
already excellent suggestions one might add 
lanoline, whioh is refined wool-grease mixed 
with about 20 per cent. of water.. Almost any 
fatty oil (as ground-nut, olive, castor, almond,. 
and cod-liver) is worth trying, and it is pro- 
bably better to use them in conjunction with 
water in the form of emulsions. It is rather 
mystifying why vaseline should be a useful 
agent in promoting hair-growth, since it is 
merely an artificial (hydrocarbon) petroleum 
distillate, and contains no natural oil (i.e.— 
fatty oil, from living organisms) whatever. 

l Oleum. 


[105.}—DRIVING-CLOCK FOR EQUA- 
TORIAL.—Apply to the makers for an esti- 
mate of the cost, and if you think it is too 


much, try a sand-clock. 
PERA A. Woolsey Blacklock, M.D. 


(107..—PITTLER LATHE.—“ Workshop 
Practice on the Pittler Universal Milling and 
Turning Lathe”? is what querist wants. 
published by G. M. Adams, 1898. Perhaps it 
is still obtainable. If not, I have a copy I 
could tend for a short while. H. E. D. 


[112 —WO0OOD-BORING TOOLS.—I always. 
use Morse twist-drills for boring wood in pre- 
ference to any carpenter's tool. I never knew 
them either bind or break. For hard woods 
they are’ Al. Try using them in a lathe or 
drilling machine. One of them will run its 
whole length into a block of oak or mahogany, 
literally “while you could look at it,” and the 
hole is always clean and a ae 

-Wm. F. A. Elligon. 


{112.}-WO0OD-BORING TOOLS.—While 
ordinary metal twist drills will cut wood quite 
well; the clearance is insufficient to prevent. 
them binding up, especially for the softer 
woods. You can buy twist-bits for wood from 
any good tool store, and as these are cheaper 
than the metal drills there is nothing gained 
in using the latter except for special purposes. 

David J. Smith. 


f118.}—GALVANISED-IRON WATER- 
STORAGE CISTERN.—If the paint was. 
allowed to get thoroughly dry before the tank 
was used, I do not think that any ill-effects. 
would arise. At the same time, I do not think 
that this paint will give any real protection 
once the galvanising has started to go, as 
oxidisation will continue under the paint, and 
it will flake off. I mentioned some years ago 
in the “ E.M.” the case of a girder in which 
the paint had merely adhered to a thick coat 
of oxide: the painter. on chipping this off, 
found a hole right through the web. Many 
of the old girders, which are religiously 
painted at regular intervals with red oxide 
or other paints, are a delusion and a snare, 
and a good number of collapses are fully duo. 
A good coat of some bituminous compound or 
aint would be best for your tank, and should 
be applied hot while the tank is quite dry. 
Otherwise you will find funny little bubbles 
appearing on the outside of your tank, and 
when you pick one of these off to see what . 

it is, look out for the flood. | 
David J. Smith. 


{118.]-GALVANISED-IRON WATER. 
STORAGE CISTERN.—Hardly lhkely—even 
if aluminium does poison water, which is yet 
to be proved—since the vehicle in the paint 
(oil, celluloid solution, etc.) forms a protective 
covering over the aluminium particles when | 
the paint has dried. Oleum. 


(119.J—RUBBER.—Cannot you bush the 
bearings with metal? ‘ Jack-of-all-Trades ”” 
once recommended horn as a bearing which 
would run without oil. Or try blacklead (gra- 
phite), as -a (lubricant, (inless you require the 
bearings insulated,etectrically. Glatton, 
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{121.]-GUTTAPERCHA.—Shall bo pleased 


af any of your readers will give me the recipe 
for softening guttapercha, making it soluble 
and to give it a sticky paste, but not to de- 
stroy its properties. I understand softening 
by heat, but I want chemically.—John Thomp- 
‘son, 


(122. ]—ACOUSTICS.—Will any reader kindly 
answer the following queries on the acoustical 
- properties of materials?—(a) Which materials 
would be considered. the most likely to have 
the greatest scattering effect when placed in 
successive layers or in heterogeneous order? 
(b) Which inelastic substances are the worst 
conductors? (c) What are the best absorbing 
materials?—C. P. 


(123.1--DYES.—Would any reader 
me of a simpie and effective dye or its 
dients most suitable for pernianently dyeing 
real mother-of-pearl; how ıt is to be used ; 
the kind of utensils required? The dye re- 
quired is one whose process will not destroy 
the surface lustre of the pearl. Also of a dye 
suitable for wood.—P. E. Narraway. 


[122.]—-WATER-RAISING INVENTION.— 
In “Ours” of July 14, page 299, there ap- 
peared a short article on the ‘* Hydrautomat,” 
culled from a letter by Sir Oliver Lodge. Can 
any reader oblige with the following informa- 
tion ?—(1) Has any practical use been made 
of the apparatus, and where? (2) What is the 
ratio of water expended to quantity raised ? 
(3) Effect of frost on working of upparatus.— 
* Kpio.” l 
_ [125.]—ELECTRICAL APPARATUS.— 
Gla-s apparatus, such as Wimshurst plates, Ley- 
den jars, insulating stands, cte., should always 
be coated with sheilac varnish. This is the 
statement in text-books. and wherever the 
making of such apparatus is described, but 1 
find that if a rod of glass unvarnished is rubbed 
with flannel it is much greater electrified and 
retains its electrical property longer than a 
varnished rod. How is this, and why coat the 
glass?—J. E. F. 


1126 1—VOLT CURRENT FOR EXPERI- 
MENTAL PURPOSES.—Could any reader 
kindly describe an inexpensive and simple 
method of using or adapting a 240 volt cur- 
rent from the electric light mains to produce 
a very high temperature are between two car- 
bon poles for experimental purposes? Also 
how to avoid at the same time burning the 
fuse.—L. Porter. 


[1127.J—MOLECULES IN HYDROGEN.—I 
wonder if any reader could tell me if the state- 
ment made by Macnamara in his work “Human 
Specch,” on page 8, and which reads as follows, 
is now considered correct. It was written in 
1908 :—“' From the recent researches of Ruther- 
ford, Thomson and other scientists, we aro led 
to believe that 1 cubic millimetre of hydrogen 
would contain 36,000 billions of molecules.’’— 
C. Howard Thomas, 33, Ardfillan Road, Cat- 
ford, S.E.6. 


{1128.1—ELECTRIC -CURRENT 
SAWDUST.—I am told that a system has been 
foun! successful of utilising waste wood and 
sawdust for obtaining electric current without 
‘a fuel bill. Can any reader give particulars 
and if the idea is applicable on a small scale? 
—Hopeful. 


f129.}—-BRIDGES.—Further with reference 
to reply 434 by “ Glatton’’ on bridges: Could 
he briefly explain what would have been the 
disadvantage in building the two cantilevers 
out, until they met, and then joining up. in- 
stead of using a central girder at all.— 
Interested. 


[130.--GREASY SKIN.—What is the cause 
of unusual greasiness of the skin, especially 
on the face and back; and how can it be 
remedied? In this particular caso slight in- 
digestion is present.—Inquirer. 


{131.1 — ELECTRO-PLATING WITH 
COPPER.—Can any reader who knows kindly 
advise me as to the best means of electro- 
plating with copper (five thousandth thick) a 
number of cylindrical steel bars about 4 in. 
diameter? I should like to know the best 
solution, and whether to be used hot or cold, 
also voltage and amperage, or any informa- 
tion that would curtail the above operation 
to a minimum of time.—Kastro, 


f132.}-MAN AND HIS WORKS.—Can 
any reader tnrow light on the following diffi- 
eulty? I am aware that beings similar in 
many respects to men of the present time 
have existed for perhaps a hundred thousand 
years on the Earth. But if I walk through 


inform 
angre- 


FROM 


| the British Museum I can find nothing of the 


works of man, as we understand him to-day, 
which is more than about’ six or soven 
thousand years old. What is the reason of this 
apparent sudden coming of the man which is 
in almost every respect similar to the man of 
to-day.—Kastro, 


f133.--CHRONOMETER.—It is required to 
make a large chronometer with 12-in. dial 
showing seconds by the seconds hand. Will 
somebody kindly give details of train, size of 
balance, delent, etc.?—OChronos. 


f134.}-WEATHERCOCKS AND FLAGS. 
—What are the principles, etc., to be observed 
in making a weathercock or vane so that 
the pointer will always point into the wind? 
Also, in connection with flagstaffs in exposed 
positions and on tall buildings: is any pro- 
vision made whereby the flag can always 
“fly” clear of the staff, whatever the direc- 
tion of the wind ?—Interested. 


f135.--JELLY.—Would someone kindly tell 
me what the jelly-like stuff in the inferior 
jams is made of ?—Colloid. 


— O 0 0 
ANSWERS TO CORRESPONDENTS. 


-jaia 


The following are the initials, etc.. of letters to 
hand up to 1 p.m. on Tpnesday, September 5, and 
unacknowledged elsewhere :— 


SCRIVEN BoLTON—Ear—F. B—Wm. Douglas—H. M. 
D. 


A. TIARTMANN.—No. 

ANTIPODFAN.—Thanks; please send, 

G. E. S.—Why not use ordinary type metal? 

T. MacM.—We cannot undertake assays of alloys. 
B. M.—For outdoor work, niciel-plating. 


S. W. S.—Nonsense! The number of comets shown 
in your sketch were illusions due to mist. 


G. C. A—If you turn a new mandrel your chucks 
will not run true. Better make a new collar if 
the mandrel has not worn round. 


J. E. T.—Exceptions prove the rule, or there could 
he no exceptions. The fact thst there are excep- 
tions prove that there must be a rule. 


APMIREK.—A portrait and biography of Mr. J. T. 
Sprague (‘Sigma’), who died on Jauuary 28, 
1906, were given in our issue of February 9, 1806. 


R. R. A.—If it is gold it will cissolve fast enough 
in a mixture of four parts of hydrechloric acid 
and one part of nitric acid. Warm the mixture 
gently. 

D. F.—Wheel harometers not seldom * stick fast,” 
as you complain, because the cord regulating 
the wheel has become rigid. The remedy is ob- 
vious. 


T. B S—The “ Antbropoglossus” was an alleged 
talking machine, exhibited at St. James's Hall 
in July, 1864, which proved to be a gross im- 
position. : 


KITE—Cannot say: von will find a well illustrated 
account of experiments in America with the aerial 
thermograpnh on p. 181 of our issue of ‘October 
12, 1894. 


AULTERNATOR.—No, because the gauge will vary with 
the current to be carried, and also with the re- 
lative size of the parts. For dimensional sketches 
se? p. 14 of No. 1,505, Vol. LVIII. 


Bepro.—We should use Indian ink or aniline black. 
Nutgall ink made in small quantities hy amateurs 
is apt to flocculate, and looks, when written with, 
liko a mixture of scot and water. 


ZAMBONI.—If your pile is “ perfectly” dry it will 
not work at all. The discs should he fairly dry, 
but. not absolutely so. The working is really that 
of a battery of very great internal resistance—a 
chemical action at a very slow rate. 


AGATHOS.—All we can say is if the rods were.sup- 
ported only at the two ends they would carry 
the sound easily; but if they are held by a num- 
ber of points throughout they would not, simply 
because the points world take the vibrations. 


ü. MORLEY.—Artesian wells were so-called from Ar- 
tesia, now Artois, in France, where they fre- 
quently occur, They are formed by boring the 
eoi] down to strata containing water which has 
percolated from a higher tevel, and which rises 
to that levei through the bored tube, The foun- 
tains in Trafalgar Square are supplied by two 
of these wells, each 393 feet deep. They were 
bored in 1844. 


ANLAF.—Previous repeated queries have resulted in 
the statement, with which our own information, 
such as it is, agrees, that the origin of the 
broad arrow ag a Government mark is uncertain. 
It is siid to bave heen a device of Viseonnt Sid- 
ney Master-General of the Ordnance, 1693-1702: 
but there seems some evidence that trees fit for 
shipbuilding in the Fore-t of Dean were marked 
with a crown and broad arrow in 1639. 


G. H. CHEESMAN.—The numbers referred to in Reply 
105 last week about Mr. Tweedale’s equatorial 
driving clock were: May 23, 20, Juby 11, Septem- 


her 5. and October 17, 1902; and January 23, 
February 29. April 24, and November 20, 1903 
(Vols. 75, 76, and 77). The numbers are out of 


print, but the volumes can be had at 7s. each, 
You can see them without charge at the Govern- 
ment Patent Office, Southampton Buildings, WC. 


A. MONTAGU.—The use of the blowpipe was cer- 
tainly practised by the ancients. 
an Kgyptian using ove was found among the 
paintings in the tombs at Thebes. Of the modern 
users or improvers thereof the principal were 
Antony Von Swab, a’ Swede, 1733, and, Réarer 
our owu time, Prot. Hare, of Philadelphia, 
Newman, Dr. E. D. Clarke, Plattner, Musgrave, 
Plympton, and our old correspondent, Lt.-Col. W. 

+ A. Ross, 1880-1888. 

D. COOKE.—The “age” of Niagara has always beea 
a discussed point amongst geologists and physi- 
cists. One eminent American scientist computes 
it at 31,000 years, with an «dditional thousand 
years us the age of the river before the forma- 
tion of the Falls. He also thinks the end of the 
Falls will not be effected by the erosion Of the 
rocks, but by terrestrial deformation, which will 
turn the drainage of the upper lakes back into 
the Mississippi in about 5,000 years. 


—__—__—_-2 se -4____—. 
| USEFUL AND SCIENTIFIC NOTES, 


Annealing and Hardening Steel.—According 
to a patent by F. J. Parr, 9, St. Mary’s Butts, 
J. Mawer, 12, Stone, Street, and W. Painton, 
30, Stanley Street, all in Reading, a material 
for use in annealing or hardening steel com- 
prises dried plants of the bean and pea variety 
and powdered charcoal. Anticles w be 
hardened are embedded in the. material in aa 
airtight box and heated to a temperature of 
900°-950° C. for a period of 1 to 4 hours, 
according to the depth of hardness required, 
and then cooled in oil or water. Articles to 
be annealed are heated under the same con- 
ditions, and left in the box to cool. 


Action of Cutting Tools.—Some interest- 
ing experiments on the action of cutting tools 
have been made recently at University Col- 
lege, London. Either ordinary engineering 
tools or glass cutting tools are used, and 
operate on a plain plate of transparent cellu- 
loid. This plate is illuminated with polarised 
light, which has the property of producing 
bands of colour in strained elastic material. 
These bands are photographed, and it is pos- 
sible from the photographs to determine the 
principal stresses in the material, and to 
infer what happens in a non-transparent 
elastic material under similar conditions. 


Dr. Sophie Bryant, the finding of whose 
body in the Alps has ‘been announced, was 
born in Dublin in 1850, a daughter of the 
late Rev. Dr. W. A. Willock, who in his time 
played a prominent part in the Irish national 
educational movement. After a childhoud 
spent chiefly in Co. Fermanagh, she came 
to London and entered Bedford College with 
an Arnott scholarship. At the age of nine- 
teen she was married to Dr. William Hicks 
Bryant, of Plymouth, but within a year she 
was left a widow, and, resuming her studies, 
became mathematical mistress of the Norh 
London Collegiate Schools for Girls. In 1881 
she graduated nt London with Mathematicai 
and Nattral Science honours, and three yeas 
later was the first woman in these island: 
to receive a Doctorate of Science. In 16% 
she succeeded Miss Buss as headmistress at 
North London. 

Beads.—Beads are usually made of com- 
position, imitation ivory, moulded glass, <r 
even papier-maché. But they may be made 
se well and as effectively in sealing-wax. The 
desired colour of beads is reflected in the 
choice of the sealing-wax, which should a 
far as possible be broken up into the sz 
of the beads. A knitting needle which has 
bren heated about a couple of inches from 
one end is pressed into the wax. Over a 
candle-flame or lamp-flame revolve the needle 
to which the piece of wax is adhered unti 
the round bead is formed. Have ready a 
small vessel full of cold water. Plunge in the 
bead until it is set. Then dry the bead wih 
a cloth. To remove it from the needle, heat 
the needle (taking care not to heat. the bead) 
on each side of the bead. As soon as the 
bead is loosened move it backwards and for- 
wards a little to make the hole larger, thea 
slide off the bead. Fancy shapes may be 
achieved by blending different. colours of wax, 
and pressing the bead in its warm state cn 
to a glass slab or other smooth surface, ¢r 
by the use of a penknife if incisions or other 
shaping be desired. Quite. wonderful effects 
(cloudy and streaky) may be secured, to, 
with the smoke of the candle or taper, but 
a little. practice is first advised. Beads may 
bo remodelled (time> and time again if the 
beadmaker is nob satisfied with initial resulte 
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THE GEOLOGY OF PETROLEUM. 
By Strantzey C. Bamey, A.M.I.C.E., 
F.G.S. | 


Petroleum, or “rock oil,” is_described 
as a ‘‘mineral oil ` because it is derived 
from rocks. These terms are misnomers, 
for actually it is of organic origin, and 


is the result of the decay in the ground. 


‘of animal matter, such as saurians or 


lizards, fishes, and mollusca; for as the 


great coalfields are the product of the 
decay and carbonisation of large quanti- 
ties of vegetable matter, so are the great 
oil fields the result of the decomposition 
and distillation under heat and pressure 
of vast amounts of fatty animal bodies. 


‘Large areas and thicknesses of strata 
forming the crust of the Earth, the bulk 
of which are of sedimentary origin, are 
made up largely of the remains of 
‘saurians, shell fish, crustaceans, and 
‘corals ; such, for instances, are the Atlan- 
tosaurus beds of the Upper Jurassic in 
Wyoming and Colorado, the Ammonite 
beds of the Lias, the Ostrea distorta, or 
oyster beds, and also the cockle beds of 
the Middle Purbeck; the Muschelkalk, 


or mussel beds of Middle Triassic 
age in Germany, and the Calcaire 
coquillier, or cockle beds of the 


Middle Triassic in France and Poland ; 
the coral beds, shelly limestones, and 
diatomaceous earth of the Great Oolite, 
and the Coralline Limestone of the 
Lower Oolite. The Forest Marble of the 
Lower Oolite abounds in shellfish, and the 
Gryphite limestone of the Lias with large 
quantities of the oyster Gryphæa ; there 
are also the Encrinital Limestones of the 
Great Oolite and of the Mountain Lime- 
stone of the Carboniferous period; also 
the great nummulitic formation of the 
Eocene age, which is several thousands of 
feet thick, and extends from the Alps to 
the Carpathians, and exists in Algeria, 
Morocco, the Pyrenees mountains, and 
Thibet. These are only a few instances 
of animal and mollusca beds, which are 
almost innumerable, for large numbers of 
these beds remain buried in the crust of 
the Earth, and are as yet unknown. 
When these masses of animal matter 
and shellfish were buried in the muds and 
‘sands of former sea bottoms, the fatty 
matter imprisoned in their bodies and 
shells would take a considerable time to 
decay, and in the meantime they were 
being buried deeper and deeper by accu- 
mulations of mud and sand; they would 
-eventually become compressed and heated, 
‘the fatty animal matter would undergo. 
partial distillation, and evolve gases and 
‘oils which would permeate the rocks above 
the beds in which they were buried. 
Should the overlying rocks be of a per- 
vious nature, such as sand and sandstones, 
or be much fissured, the gases and oils 
would escape to the atmosphere and be 
evaporated ; but if, as often has happened, 
the overlying materials are of an imper- 
vious nature, such as compact limestones, 
shales, and especially clay, the gases and 
oils become imprisoned, and saturate the 
formations below the impervious layer, 
and also impregnate to a certain extent the 
‘impervious beds, for nq materials are 


absolutely non-porous, therefore, unless 
earthquake action shatters and fractures 
the rocks, then under suitable conditions 
there is no escape for the gases and oils 
except by tapping the saturated beds by 
means of artificial borings or so-called 
“wells.” ; 

Fishes contain a considerable quantity 
of oil. Menhaden oil is obtained from the 
fish Brevoortia tyrannus, which resembles 
a herring ; it is common on the East coasts 
of the United States of America, and is 
much used for the extraction of oil; young 
Menhaden are often sald as “ sardines.” 
Engler distilled Menhaden under pres- 
sures of 10 atmospheres (147 Ib. per sq. 
in.) and 4 atmospheres (58.8 lb. per sq. 
in.), and obtained a distillate closely re- 
sembling petroleum. The sp. gr.'was 0.81, 
and 10 per cent. consisted of hydrocarbon 
gases, such as pentane, hexane, heptane, 
octane, and nonane; and 5 per cent. of 
fat was obtained in the residue. 

Distillation commenced at 320° C. 
(608° F.) under 10 atmospheres, and was 
completed at 400° C. (752° F.) under 
4 atmospheres pressure. 

Menhaden oil is a mixture of olein, pal- 
matin, and stearin. The cod (Gadus 
morrhua), the pilchard (Clupea pil- 
chardus), the herring (Clupea harengus), 
the sardine or young pilchard, the salmon 
(Salmo salar), and several other fish are 
much used for ‘the extraction of oils, large 
quantities of which are also obtained from 
the whale and seal, ete. 

When animal bodies decompose the pro- 
ducts are nitrogenous matters, and nitro- 
gen is set free by the aerobic bacteria; 
later the bodies are attacked by the 
anærobic bacteria, which evolve methane 
or marsh gas, adipocere is formed, which 
is converted into fatty acids, and these de- 
compose into hydrocarbons, producing 
ozokerite and liquid petroleum. 

Engler considered that the decomposition | 
of animal matter in mud was the main 
origin of petroleum, which is not confined 
to any particular geological horizon, but 
has been met with in all formations from 
the Cambrian, which is the oldest known 
fossiliferous formation, up to the Pliocine, 
which is one of the more recent, and the 
amount stored in the crust of the Earth, 
and which has lain there for millions of 
years, is in limited quantities, and is not 
inexhaustible, any more than is ‘he 
amount of coal contained in the Earth. 

The chief formations in which oil-bear- 
ing sands and rocks have been encoun- 
tered, beginning with the more recent 
geological period, are as follows, and ‘the 
percentages given are approximately the 
proportions of the oil fields of the wonld 
in each formation. Tertiary or Kainozoic 
period—Phocene 8 per cent.: Miocene, 
17 per cent.; Oligocene, 4 per cent.; 
Eocene, 14 per cent. Secondary or Meso- 
zoic period—Cretaceous, 18 per cent. : 
Oolitic or Jurassic, 7 per cent. ; Triassic, 
4 per cent. ; Permian, 7 per cent. Primary 
or Palseozoic—Carboniferous, 5 per cent. : 
Devonian, 4 per cent.; Silurian, 9 per 
cent. ; Cambrian, 1 per cent. Petroleum 
has been found to a small extent in the 
coal measures of the carboniferous period 
both in England and in America, but it 
usually occurs in the limestones, sand- 
stones, and shales, immediately above the 
seams of coal, or in the clays and fireclays, 
o> in the gannister beds below the coal 
seams ; these strata are full of fish remains. 

Highly bituminous coal has been sub- 
jected to distillation, and has yielded 
20 gallons of crude oil per ton of coal, 
while the cannel coal of New South Wales, 


a e 


Australia, yields 40 to 150 gallons per 
ton; but the largest quantities of oil and 
the greatest pressures are generally met 
with in the Paleozoic rocks. Petroleum 
and petroleum products have been found 
in almost every country in the world, and 
chiefly in ground in which the strata has 
been bent to a camber or curve known, as 
an anticline, which occurs more frequently 
at the bases of mountains, This is the 
case im the Caucasus at Batum and Baku, 
also in the Hindu Kush in Afghanistan, 
the Carpathian mountains in Hungary, the 
Transylvanian Alps in Roumania, the 
western flank of the Sierra Nevada in Cali- 
fornia, the western sides of the Rocky 
Mountains, and the east and west flanks 
of the Appalachian highlands of the 
United States of America, the flanks of 
the Sierra Madre in Mexico, and of 
the Cordilleras of Central America, 
the eastern flanks of the Rocky Moun- 
tains in Canada, the western and north- 
western flanks of the Cordilleras and Andes 
in South America, in Venezuela, Colombia, 
Ecuador, and Peru, and the west side of 
the Andes in the Argentine Republic. 
Also in the cases of the high tablelands ` 
on the West Coast of Africa, the east side 
of the Blue Mountains of Australia, and 
on either side of the Flinders Range, the 
flanks of the mountains of Burmah, Suma- 
tra, Borneo, New Guinea, and Persia, the 
eastern flanks of the plateau of Thibet, 
and on both sides of the mountains of 
Japan. It will be seen, therefore, that 
the chief gas and oil fields are almost in- 
variably contiguous to mounthin ranges, 
but not actually in the mountains, for the 
rocks are, as a rule, too much fractured 
and dislocated, permitting the escape of 


the gases and oils, which they may have 


harboured in their strata at one time. 

The chief conditions governing the stor- 
age of hydrocarbon gases and petroleum 
in the crust of the Earth are that the 
lowest beds should be fossiliferous and in 
porous strata, and that these beds should 
be covered with a more or less impervious 
material, such as clay, compact limestone, 
or hard fine-grained shales, which will her- 
metically seal the gases and petroleum. 
Such conditions are most favourable when 
the strata are curved in an anticline, arch, 
or dome, for then the gases accumulate at 
the summit of the anticline, being followed 
by liquid petroleum, and, lastly, by brack- 
ish water more or less impregnated with 
brine. Many of the oil-fields have been 
discovered by accident while boring for 
water, others have been found through the 
presence of oil floating in streams and 
rivers, or oozing from the ground through 
fissures, but to locate probable oil-fields 
in a scientific manner it is necessary to 
study the geology of the country and plot 
sections from the outcrops of the rocks, the 
strikes and dips being carefully measured. 

In fact, the necessary conditions are 
the same as those for finding artesian well 
water, with the exception that the water 
occurs in the synclines or hollows of the 
strata, while the oil is invariably confined 
to the anticlines or domes. 

Sands, sandstones, limestones, and 
argillaceous or clay shales have a great 
affinity for oil, and it also permeates clay 
to a considerable extent, and is held by it. 

The presence of oily water in marshes ` 
and streams is no certain indication that 
there is much oil in the ground, for it may 
have been escaping for millions of years 
from fissures, and is probably on the point 
of exhaustion. Every earthquake that 
occurs sets free enormous quantities of 
gaseg and oil imprisoned in the strata. 

Oil has been obtained in a few instances 
from fissures in granite sheets and basalt 
dvkesy but. thishas, percolated through 
from, ‘sedimentary rocks below. Where 
strata is much fissured or faulted, or is 
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exposed: at outcrops, the probability is 
that all the gases and oil have escaped 
and there is little likelihood of any being 
obtained by boring. . 

Oil borings, or ‘‘wells,’’ should be 
sunk at the top or on the slopes of anti- 
clines, or arched strata; if sunk in the 
synclines, or hollaws, only brackish water 
and brine will be obtained. It does not 
follow that because a hill or the general 
strike of a country is arched or domed, 
that the strata underneath is also 
this shape, as. the very reverse may 
be the case. Oil wells may be suc- 
‘cessfully sunk in a valley provided 
the strata below is arched, the valley 
being the result of natural denu- 
dation, and it is more economical to sink 
a well in such a position under these con- 
ditions than on the top of the hill, as 
greater thicknesses of strata have to be 
pierced before the oil-bearing anticline is 
reached. Borings for oil should not be 
sunk too close together, as very often this 
will affect deleteriously the yield of con- 
tiguous wells; but this is not invariably 
the case, especially if wells that are sunk 
close to one another tap different beds of 
strata at varying depths. 

In some wells the flow of oil is inter- 
mittent ; then pumping has to be resorted 
to. This also has to be done where the 
pressure is not sufficient to force the oil 
to the surface. 

In the most productive oil fields the 
domes or anticlines are rather flat; in 
the Ohio and Indiana oil districts the 
dip of the strata is only about 10 ft. to 
12 ft. per mile; the oil comes chiefly from 
Silurian and Devonian limestone and 
sandstones, underlying beds of clay and 
shale, and the depth at which the crude 
oil is encountered varies considerably from 
a few hundred to several thousands of 
feet. 

In the Trenton limestone (L. Silurian) 
at Ohio, gas is met with at a depth of 
from 15 to 20 it. 

Oil is met with at the following depths, 
in feet, in various oil fields:—In Los 
Angeles, California, at 800 ; in Illinois, at 
200 to 667; in Louisiana, at 1,830; in 
Baldwinsville, New York State, at 2,520 ; 
in Corsicana, Texas, at 200 and 1,027; in 
Beaumont, Texas, at 1,150; in Clarion, 
Pennsylvania, at 2,100; in China, Pro- 
vince of Szecheun, at 2,500 to 3,000, the 
oil and brine issuing at a temperature of 
250° C. (482° F.); in Java, at 75, 350, and 
1,850; in Hungary, at 2,900; in the 
Kuban -district and Crimea, at 1,200; in 
Baku, at 1,750 and 1,800; in Maikon, near 
Batoum, at 1,400 to 2,000; in Vera Cruz, 
at 2,000 to 3,000; in Dabrowa, in Galicia, 

at 4,200; in California, at 500 to 3,000; 
in Fairmont, West Virginia, at 7,386 and 
7,579; in Geary Well, McDonald, Penn- 
sylvania, at 7,248 ; and at Czuchow, Ger- 
many, at 7,448. It will be seen, there- 
fore, that it is necessary to hore to con- 
siderable depths in some places to tap the 
oil, although in other districts it may be 
found at much shallower depths. There 
is, therefore, all the more need for a pro- 


per geological survey of the ground before 


beginning operations. 

Petroleum is obtained from the diato- 
maceous earth of Lower California, and 
the sands of the Tertiary period that are 
hermetically sealed by an overlying 
stratum of clay or shale are usually 
highly impregnated with oil, generally 
derived from lower formations. This is 
the case at Baku, Texas, Louisiana, and 
other oil fields. A valley or syncline in 
the strata lying between ridges or anti- 
clines may also be successfully tapped for 
heavy oil. the lighter oils occurring on 
the anticlines, or an asymetrical anticline 


in which one side is steeper than the 
other may be tapped on the flatter slope 
for gas and oil. 


THE “WARNER” LABORATORY 
: SIGNAL CLOCK. 


There are numerous advantages offered 
by the clock herewith shown, for use in 
the laboratory, where various operations | 
and processes require definite and accurate 
timing. 

The clock is arranged to give a warn- 
ing signal by means of a small electric 
buzzer. This signal can be given at any 
desired number of minutes less than 60. 
The electric connections are on the minute 
hand, and a stop placed at the 60. The 
minute hand is receded from the 60 to 
show the interval of minutes required. 

For example, an operation requires to 
continue for 16 minutes. The hand is 
turned back to 16 minutes. On arriving 
at 60 the circuit is closed, and the buzzer 
is immediately brought into action for a 
certain number of seconds till attention is 
called. It must, however, be noticed that 


BRITISH ASSOCIATION MEETING 
aor AT HULL. ; 
(Continued from page 82.) 

The following are abstracts of the 


Sectional Addresses delivered at the meet- 
ings last week and this at Hull. 


SECTION A.—MATHEMATICS 
PHYSICS. 

Professor G. H. Harpy, M.A., F.R.S. 
President of the Section. 

There is one preliminary remark 
which I cannot resist the temptation 
of making. The present is a particularly 
happy moment for a pure mathematician, 
since it has been marked by one of the 
greatest recorded triumphs of pure 
mathematics. This triumph is the work. 
as it happens, of a man who would prob- 
ably not describe himself as a mathema- 
tician, but who has done more than any 
mathematician to vindicate the dignity of 
mathematics, and to put that obscure and 
perplexing construction, commonly 
described ‘as ‘‘ physical reality,” in its 
proper place. 

There is probably less difference 
between the methods of a physicist and 
a mathematician than is generally sup- 
posed. The most striking among them 
seems to me to be this, that the mathe- 
matician is in much more direct contact 
with reality. This may perhaps seem to 
you a paradox, since it is the physicist 
who deals with the subject-matter to which 
the epithet “real *’ is commonly applied. 
But a very little reflection will show that 
the ‘‘ reality ” of the physicist, whatever 
it may be (and it is extraordinarily diff- 
cult to say), has few or none of the 
attributes which common-sense ` instinc- 
tively marks as real. A chair may be 
a collection of whirling atoms, or an 
idea in the mind of God. It is not my 
business to suggest that one account of 
it is obviously more plausible than the 
other. Whatever the merits of either of 
them may be, neither draws its inspira- 
tion from the suggestions of common- 
sense. ` | i 

Neither the philosophers, nor the 
physicists themselves, have ever put for- 
ward any very convincing account of what 
physical reality is, or how the physicist 
‘passes, from the confused mass of -fact or 
sensation from which he starts, to the 
construction of the objects which hə 
classifies as real. We cannot be said, 
therefore, to know what the subject- 
matter of physics is; but this ‘need not 
prevent us from understanding the task 
which a physicist is trying to perform. 
That, clearly, isto correlate the incoherent 
body of facts confronting him with some 
definite and orderly scheme of abstract 
relations, the kind of scheme, in short, 
Jwhich he can only borrow from mathe 
matics. 

A mathematician, on the other hand, 
fortunately for him, is not concerned with 
this physical reality at all. It is ım- 
possibl2 to ‘prove, by mathematical 
reasoning, any proposition whatsoever 
concerning the physical world, and only 
a mathematical crank would be likely 
now to imagine it his function to do so. 
There is plainly one way only of aser- 
taining the facts of experience, and that 
is by observation. It is not the business 
of a mathematician to suggest one 
view of the universe or another, but 
merely to supply the physicists with a 
collection of abstract schemes, which it % 
for them to select from, and to adopt or 


AND 


the motion of the clock is in no way 
retarded by this connection, and once the 
signal given the clock hand will continue 
on its normal course, thereby causing no- 
detriment whatsoever-to the life and dura- 
bility of the clock movement. 

The clock itself is well made and with a. 
specially fitted dial. A switch is provided 
on the clock to obviate any unnecessary 
ringing when not in use. We call also 
special. attention to the batteries. When 
necessary to renew these, all that is re- 
quired is to unscrew the lid, disconnect the 
two terminals, and replace fresh batteries, 
which are the ordinary stock sizes. Under 
no circumstances must the clock be 
removed from the case, as the delicate 
connections and adjustments might easily 
be disarranged. 

The price is 30s. net, post free, and the 
sole manufacturers are Messrs. Ellerd- 
Styles and Co., Ltd., 287, Upper Street, 
Islington, London, N.1. 
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The majority of wireless amateurs have pro- 
bably erected aerials for their instruments 
without asking permission of ‘their Jand!ords, 
although it is likely that with most landlords 
an undertaking to repair any damage that 
might be caused to the property would gain 
the required consent. The London County 
Council gives permission to the tenants on 
tts estates on condition that the method of 
making attachments to houses is to be 
approved by the Coumnoil, that the aerial is 
to be insulated from the building, is to be 
fitted with an efficient lightning arrestor and 
earth lead connected with an earth plate, and 
that the applicant deposits £1 with the 
Council as a security against any damage 
that may arise. Further, the permission may 
be withdrawn at any tinie should such action] discard at their pleasure 
be considered necessary. One company own-|' m i pem i . 
ing a large number of houses in the suburbs The _ most obvious example is to be 
of London not only gives permission, but. fixes | found in the science of geometry. Mathe- 
to its houses the necessary iron fittings. for|maticians, haye [constructed a very large 
supporting the pole to which the aerial is number of different systems of geometry, 
attached. Euclidean or non-Euclidean, of one, two, 
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three, or any number of dimensions. All 
these systems are of complete and equal 


validity. They embody the results of 


mathematicians’ observations of their 
reality, a reality far more intense and far 
more rigid than the dubious and elusive 
reality of physics. The old-fashioned 
geometry of Euclid, the entertaining 
seven-point geometry of Veblen, the space- 
times of Minkowski and Einstein, are all 
absolutely and equally real. When a 
mathematician has constructed, or, to be 
more accurate, when he has _ observed 
them, his professional interest in the 
matter ends. It may be the seven-point 
geometry that fits the facts the best, for 
anything that mathematicians have to 
say. There may be three dimensions in 
this room and five next door. As a pro- 
fessional mathematician, I have no idea; 
I can only ask the Secretary, or some 
other competent physicist, to instruct me 
in the facts. l Sig 

The function of a mathematician, then, 
is simply to observe the facts about his 
own hard and intricate system of reality, 
that astonishingly beautiful complex of 
logical relations which forms the subject- 
matter of his science, as if he were an 
explorer looking at a distant range of 
mountains, and to record the results of 
his observations in a series of maps, each 
of which is a branch of pure mathematics. 
Many of these maps have been com- 
pleted, while in others, and these, natur- 
ally, the most interesting, there are vast 
uncharted regions. Some, it seems, have 
some relevance to the structure of the 
physical world, while others have no 
such tangible application. 
there is perhaps none quite so fascinating, 
with quite the same astonishing contrasts 
of sharp outline and mysterious shade, as 
maut which constitutes the theory of num- 

rs. 

The number system of arithmetic is, 
as we know too well, not without its 
applications to the sensible world. The 
currency systems of Europe, for example, 
conform to it approximately; west of the 
Vistula, „two and two make something 
approaching four. The practical applica- 
tions of arithmetic, however, are tedious 
beyond words. One must probe a little 
deeper into the f 
interest the ordinary man, whose taste in 
such matters is astonishingly correct, and 
who turns with joy from the routine of 
common life to anything strange and odd, 
like the fourth dimension, or imaginary 
time, or the theory of the representation 
of integers by sums of squares or cubes. 
_ It was impossible for him to give, 
in the time at his command, any general 
account of the problems of the theory of 
numbers, or of the progress that has been 
made towards their solution even during 
the last twenty years. Professor Hardy 
therefore stated, with a few words of com- 
ment, three or four isolated questions, 
selected in a quite haphazard way, seem- 
ingly simple questions: it was not neces- 
Sary to be anything of a mathemstician 
to understand them; and he had chosen 
them for no better reason than that he 
had. happened to be interested in them 
himself. There was no one of them to 
which he knew the answer, nor, so far as 
he knows, does any mathematician in the 
world; and there is no one of them. with 
one exception, which he had included. 
deliberately, the answer to which any one 
of us would not make almost any sacrifice 
to know. 


SECTION B.—CHEMISTRY. 
Dr. J. C. Irvine. President of the Sec- 
tion. | 
Dr. J. C. Irvine, Principal of the Uni- 
versity of St. Andrews, took as his sub- 


Among them]. 


subject if one wishes tof 


ject the organisation of chemical research. 
Chemists, he said, were now in a much 


more favourable position than at the 
beginning of the century as regards recog- 
nition both by the State and by the 


public. As an instance of what was 
deemed a sufficient reward for discoveries 


of practical importance last century, he 


quoted from an unpublished letter of 


Faraday. Writing to a friend, he related 
that a ‘manufacturer had adopted a pro- 


cess developed in the course of an in- 
vestigation carried out at the Royal In- 
stitution. The letter continued: He [the 
manufacturer]: writes me word that, 


having repeated our experiments, he finds 


the product very good, and as our infor- 
mation was given openly to the world he, 
as a matter of compliment, presented me 
with some pairs of razors to give away.” 


The principles of science were now 


more widely spread; systematic training 
had found an honourable place in the 
schools and colleages; above all, there 
was the realisation that much of human 
progress was based on Scientific inquiry, 
and at last this was fostered and in part 


financed as a definite unit of national 


educational policy. 


After discussing the difficulties in 


organising research and in guiding the 


work of youthful students, the President 
said he had come to the conclusion that 
in each institution where endowed re- 
search was in progress there should be a 
board or standing committee entrusted 
with its supervision. The functions of 
such a body should include :— 
The allocation of money voted 
specifically from university or college 
funds for research expenses; the power 


to recommend additions to the teaching 


staif in departments actively engaged 
in research; the recommendation of pro- 
motions on ‘the basis of research 
achievement; the supervision of regula- 
fions governing higher degrees; the 
creation of research libraries; the pro- 
vision of publication grants; and the 
allocation of travelling grants to enable 
workers to visit libraries, to inspect 
manufacturing processes, and to ‘attend 
meetings of the scientific societies. 


SECTION .C.—GEOLOGY. 


Tue Puysiocrapny OF THE COAL Swamps. 
Address by Professor Percr Fry KENDALL, 
M.Sc., F.G.S., President of the Section, 


_Professor Percy Kendall said that the 
time had now come when an attempt 
might be made to provide an answer to 
some of the geological problems relating 
to coal. The origin of the coal beds which 
formed so large a part of the wealth of 
this country had been discussed in in- 
numerable papers and memoirs, but the 
doctors still differed in their conclusions. 
True coal-seams, as distinguished from 
cannel, were characterised by certain 
definite facts. They were of wide extent, 
showed uniformity of thickness and 
character over extensive areas, were very 
free from admixture with mineral detritus, 
contained a ‘‘ seat-earth’’ or rootlet bed, 
and showed no remains of aquatic animals 
within the seam. 

The inference must be that in the main 
they were formed by the growth, death, 
and accumulation on the spot of plant 
tissues after the general manner of beds 
of peat. There followed the question as 
to what type of modern peat-growth most 
nearly represented the conditions of the 
old peat areas; were they upland or low- 
land peats ; were they wet or dry? In his 
opinion there was convincing evidence of 
a lowland area undergoing intermittent 


depression such as would bring in, &t 


one time, the muds and sands of alluvial 


sea. The picture presented ‘itself of a 
vast peat-bog co-extensive with not 
merely the coal seam as it now exists, but 
with its much greater extent before denu- 
dation had clipped its edges, or had cut 
it into several detached areas. 


At some period subsequent to the last 


Ice Age the whole of the British Isles 
stood, relatively to the sea, about 80 ft. 
above its present level, and this uplifted 
position affected in a similar fashion Hol- 
land, Belgium, and much of France. The 
southern half of the North Sea was then 
a vast plain so nearly' at the sea-level 
that it had become a morass. Round its 
margin were forests of oak, pine, and 
birch, while the greater part of the area 
furnished the conditions necessary for a 
peat-swamp. Under favourable condi- 
tions of the tide, peat-beds, sometimes 
with frayed stumps of trees in the posi- 
tion of growth, might be seen below high- 
water mark, and in the city of Hull itself 
forest-beds were exposed when deep cut- 
tings were made. In Holland the peat- 
beds were also present, and in the excava- 
tion for docks at Antwerp a peat-bed had 
been found overlain by a deposit with 
estuarine shells. The trawlers who raked 
every square mile of the floor of the North 
Sea found their operations impeded in 
places by masses of peat. 


SECTION D.—ZOOLOGY. 

THE PROGRESSION OF LIFE IN THE SEA. 
Address by E. J. Arren, D.Sc., F.R.S., 
President of the Section. 

Dr. E. J. Allen said that deep oceans, 
coastal waters, shallow seas, rivers, and 
lakes, continents and islands, all played 
their part in one scheme of organic life— 
life which seemed to have had one origin, 
and notwithstanding migrations and trans- 
migrations from water to land, from land 
to air, and from land and air back again 
to the water, remained one closely inter- 
related whole. 

Recent researches had shown that the 
simple sugars could be formed from in- 
organic materials under the influence of 
light, without the presence of a pre-exist- 
ing organic material, in such conditions 
as were provided by the sea. Still more 
recent work had shown. that, granted the 
presence of sugars, there was no difficulty 
in seeing how the element nitrogen should 
have been added, thus, without the pre- 
sence of life, completing the synthesis of 
the essentially organic compounds. 

If these results of the pure chemist were 
justified, they went far towards bridging 
the gap which has separated the organic 
from the inorganic, and made it not too 
presumptuous to repeat with greater con- 
fidence the old guess that even to-day 
organic matter may be being produced in 
the sea without the intervention of living 
organisms. Some experiments he himself 
had made, whilst attempting in the labo- 
ratory at Plymouth to grow pure cultures 
of a marine diatom in artificial sea-water, 
made up from the purest chemicals, 
showed that very little, if any, growth 
took place until the presence was secured 
of a trace of already formed organic mat- 
ter in the water. It was of great interest, 
therefore, to know that this apparently 
necessary: preliminary condition for living 
growth could arise, so to speak, spon- 
taneously. 

On that assumption he suggested that 
the first beginnings of life, whilst still in 
a much simpler state than any known 
organism, came into existence in the sea 
as spherical colloidal particles of com- 
pounds of the newly formed carbohydrate 
and nitrogenous groups. From the anta- 
gonism between \the two factors of surface 


drainage, and at another time even thel tension, which would tend to make them 
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spherical, and growth, which required the 
maximum relation of surface to content, 
there would follow a tendency to break 
up into smaller spheres—a first step to- 
wards reproduction. But these operations 
required the presence of light, and the 
beginnings of life would have been sub- 


jected to alternations of day and night. 


At night the machine would run down; 
during the day it would begin building up 
again—the first expression of the twin 
physiological processes of anabolism and 
katabolism which ruled the vital pheno- 
mena of all living things. 

The greater activity of the building-up 
processes on the upper surface, which was 
turned towards the light, would lay the 
foundation of unsymmetrical growth, the 
transformation of the globule of chemical 
matter into a shaped animalcule. The 
storing of the formed chemical material, 
moreover, would alter the specific gravity 
of the primitive organism and tend to 
make it sink out of the reach of light. 
This would have brought about a continu- 
ous rain of unsuccessful organisms to- 
wards the bottom of the sea, until some 
of the more fortunate ones developed a 
whip of naked protoplasm whose screw- 
like vibrations would keep the organism 
ascending towards the surface. The 
simplest primitive organism, therefore, 
might have been somewhat like one of the 
flagellate protozoal animalcule. 

In the view that he was suggesting, the 
earliest organisms would have been 
animals rather than plants. The appear- 
ance of chlorophyl, the green colouring 
matter which was the distinguishing 
feature of the vegetable kingdom, must 
have been later. Chemists had already 
shown how it might have come into 
existence. There was less difficulty in ex- 
plaining by a combination of, physical, 


chemical, and vital factors the progression- 


of these primitive single-celled animals 
and plants into the more complicated 
structures of the higher ‘animals and 
plants. 


SECTION E.—GEOGRAPHY. 
Human GEOGRAPHY: 
FIRST PRINCIPLES ann SOME APPLICATIONS. 
Address by Marton I. Newser., D.Sc. 
(Lond.), President of the Section. 


Dr. Marion I. Newbigin urged that the 
time had come for a determined mission- 
ary effort to make clear to the ordinary 
citizen that geography, in its modern 
aspects, is a subject of direct interest and 
value to him in his daily life, something 
vastly different from knowledge of where 
oceans and continents and capes and bays 
are as learnt from maps at school. Dr. 
Newbigin said:—There must have been 
a time when groups of men, no less than 
the pigs in the forest or the asses on the 
steppe, were firmly gripped by the physi- 
cal conditions, were isolated from other 
groups, forced to become fitted by struc- 
ture and habit for a particular set of con- 
ditions, or to die out. But with his grow- 
ing intelligence man escaped from this 
iron grip, learnt to make virtually every 
part of the surface yield enough for sur- 
vival, proved capable of overcoming every 
kind of natural barrier. When this 


occurred the old mechanism of adaptation 


largely—though not completely—-ceased to 
work. Evolution then took the form of 
increasing development of communal life. 

Whatever its value in earlier days. the 
present chaos in Eastern Europe shows 
clearly enough that ultimately feudalism 
checked social evolution, and became a 
Serious menace. It was fundamentally 
the erection of an artificial barrier round 
the rural community, and led to the 
apparent loss of the power of slow adapta- 
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tion to changing conditions, alike on the 
part of the overlords and of the freed 
serfs. : 

In the eastern chaos another factor has 
to be borne in mind. In the Old Russia, 
south of the forested area, and extending 
both into what is and was Roumania, lie 
the great treeless plains. Parts of these, 
as the nineteenth century showed, are ex- 
traordinarily fertile and well adapted for 
cereal production. But, from the point of 
view adopted here, they suffered from the 
enormous disadvantage that there is 
nothing in the natural conditions to fix 
their inhabitants to special areas, thus 
enabling them to acquire qualities fitting 
them for life there; nothing to give pro- 
tection from constant inroads from Asia. 

Literally wastes for long centuries, these 
plains were for the most part ultimately 
incorporated in Imperial Russia, and de- 
liberately colonised, often with colonists 
from a distance. In consequence, Russia 
to-day—as well as to some extent Rou- 
mania—is faced with a double problem. 
In both regions parts of the constituent 
lands are fitted for the mixed cultivation 
of the forest belt, and in them the old 
social policy has shown itself unfitted for 
modern conditions, and a new one has yet 
to: be evolved. Other parts, again, have 
never developed even an imperfect social 
policy which was a response to their own 
local environment. Their apparent pro- 
sperity, till the outbreak of the war, was 
due to the fact that they were, economi- 
cally though not politically, of the nature 
of colonies in relation to the industrialised 
West, were, fundamentally speaking, the 
equivalents of Imperial Rome’s corn-pro- 


‘ducing lands in North Africa and the 


Danubian plains. — 

The chaos in Eastern Europe is thus 
having a reflex disturbing effect upon the 
The West has lost an important 
market, but that is perhaps in itself less 
important than the fact that over a large 
tract of European land man and his en- 
vironment have been thrown out of gear, 
a catastrophic condition which inevitably 
disturbs equilibrium elsewhere. Just as 
in the later days of the Roman Empire 


disturbances in the marginal corn-produc- 


ing lands shook and ultimately overthrew 
the centre, $0 are the centres of Western 
Kuropean civilisation to-day trembling 
under the impact of shocks emanating 
from the East. We can well understand, 
therefore, how it is that there are tbose 
who believe that the focus of civilisation 
is destined to undergo another shift, and 


that the day of the predominance of 


North-Western Europe is drawing to a 
close. 


SECTION F.—ECONOMIC SCIENCE 
“AND STATISTICS. 
EqvaL Pay to MEN axb WOMEN ror 
Eqtuat Work. 
Address by Professor F. Y. EDGEWORTH, 
M.A., F.B.A., President of the Section. 
This somewhat lengthy address covered 
much ground, which is best indicated by 
the summary of contents :—Sec. 1. Intro- 
duction. Sec. 2. Two questions presented. 
Secs. 5-21. The economic question dis- 
cussed. Secs. 3-5, A. Is universal unre- 
stricted competition desirable? Sec. 3. 
Laissez faire tends generally to maximum 
advantage. Sec. 4. But a maximum is 
not always the greatest possible. So the 
rule must sometimes be transgressed ; 
Sec. 5, but with great caution. Secs. 6-21, 
B. Some kinds of competition being ex- 
cluded, the question becomes one of de- 
gree. Secs. 7-15. A first approximation 
makes abstraction of family relations. 
Sec. 7. An apparently free labour mar- 
ket may be unfairly influenced by men’s 


unions. Sec. 8. A theorem explaining the- 
acquiescence of the employer. Sec. 9. 
There has resulted an unfair crowding of 
women into comparatively few occupa- 
tions. Sec. 10. There should be one rule 
for both sexes as to the practice of col- 
lective bargaining subject to competition. 
Sec. 11. The practice should not be 
affected by prejudices concerning the re- 
lative efficiency of the sexes. Sec. 12. 
Ideal distribution of occupations and 
pay; of work measurable without respect 
to the sex of the worker. Sec. 13. Arts. 
and customs not being revolutionised; 
Sec. 14. the said measurement is not 
always available ; and so difficulties arise; 
Sec. 15, notably in the case of some per- 
sonal services, e.g., those of. male and 
female teachers. Secs. 16-21, II. Second 
approximation. Sec. 16. The great fact 
that men commonly support wives and 
children creates a difficulty; Sec. 17, 
which some would evade by reference to 
dependants of women workers; Sec. 18, 
others, wiser, admit and meet by the 


Endowment of Motherhood. Sec. 19. 
Advantages of this scheme. Sec. 20. Dis- 
advantages. Sec. 21. Suggestion of 


alternatives. Sec. 22. Summary. 


SECTION G.—ENGINEERING. 
Rattway PROBLEMS or AUSTRALIA. 
Address by Professor T. Hupson Beans, 

B.A., B.Sc., D.L., President of the 

Section. . 

In 1914 the Association held its annual 
meeting in Australia, and, thanks to the 
excellent arrangements made by the Local 
‘Committees and the Commonwealth and 
State Governments, the visiting members. 
had exceptional facilities for travelling 
over extensive areas of the great island 
continent. The visitors on arriving in 
Western Australia found that they were 
still cut off from the rest of Australia by 
a sea journey of 1,025 miles, the East- 
West Transcontinental Railway being then 
still uncompleted ; they also found later 
on that the railway journeys from Mel- 
bourne to Sydney and from Sydney to 
Brisbane involved in each case a change 
of carriage at an intermediate station, 
owing to break of gauge; they thus had 
practical experience of the need of the 
solution of the two railway problems I 
propose to discuss in this address. 

I began my professional career in the- 
service of the Public Works Department 
of South Australia, at that time engaged 
on an important scheme of railway de- 
velopment in the rich wheat-growing 
northern areas of that province, under 
what was called the Boucaut policy, and 
I have since that date followed closely the 
development of the railway systems of 
Australia, as in the methods of construc- 
tion and working there were important 
differences from railway practice in this 
country. While in Australia in 1914 I 
specially devoted my time to a study of 
the two great problems which were then, 
and are still, engaging the attention of 
the people of the Commonwealth— 
namely, (1) the unification of the existing 
railway gauges, which are such a serious 
handicap to railway transportation be- 
tween the various States, and (2) the open- 
ing up of the tropical areas of North 
Australia by a system of railways linking 
up with the existing railway systems of 
the southern and eastern areas of the con- 
tinent. 

The first is a problem which in great 
measure affects only the people of 
Australia, though, as will be shown later, 
its solution involves the expenditure of 
such a large sum of money—much of 
which will go in the purchase of per- 
manent-way material and rolling-stock— 
that the manner in-which it is solved muss 
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\ 
be a matter of considerable interest to the 
iron and steel industries of this country. 
The second question is one which I ven- 


_ ture to suggest is of paramount importance 


to the whole of the Empire. The future 
safety of Australia depends upon securing 
such a rapid increase in the rate of the 
growth of its population that any idea of 
a hostile attack upon it would become a 
hopeless proposition. The vast empty 
spaces of Central and North Australia 
are a temptation to the rapidly increas- 
ing races of certain Asiatic countries, 
which must be -removed if the white 
Australian policy is to be maintained, as 
I personally hope it will be. It is impos- 
sible to expect any satisfactory develop- 
ment of the natural resources of the 
tropical areas of Australia, and the much- 
needed closer settlement, until there are 
safe and speedy means of communication 
between this part of Australia and the 
southern and eastern areas; this can only 
be provided by railways. 

The rest of the address was devoted to 
the past history and future prospects of 
Australian railways. 


SECTION H.—ANTHROPOLOGY. 
THe Stupy or May. 


Address by H. J. E. Praxe, President of 


the Section. 

Mr. H. J. E. Peake said the time had 
come to focus attention on the ultimate 
goal of their science. During the last ten 
or twelve years a change had been creep- 
ing over the science, and the outlook had 
altered. According to the new school of 
thought the development of civilisation 
had been proceeding by many different 
paths, in response to as many types of 
environment, but these various advances 
had frequently met, and from the clash 
of two cultures had arisen another, often 
different, more complex and usually more 
highly developed than either of its 
parents. l 

The ọld school looked upon the advance 
of culture as a single highway, along 
which different groups had been wander- 
ing at varying paces, so that, while some 
had traversed long distances,, others had 
progressed but a short way. The new 
school,'on the other hand, conceived of 
each group as traversing its own par- 
ticular way, but that the paths frequently 
met, crossed or coalesced, and that where 
the greatest number of paths had joined, 
there the pace had been quickest. 

The older school, basing its views of 
the development of civilisation on the 
doctrine of Evolution, had called itself 
the Evolutionary School. The newer, 
while believing no less in evolution, felt 
it a duty to trace out minutely the various 
stages through which each type of civilisa- 
‘tion had passed by independent inquiry, 


~ 


rather than to assume that these stages’ 


had followed the succession observable 
elsewhere; but, as historical factors form 
a large part of its inquiry, it had been 
termed the Historical School. Continuing, 
Mr. Peake said that anthropology was to 
be defined as the study of the origin and 
evolution of man and his works. but it 
must be realised that the works of men’s 
brains were as important, even more im- 
portant, than the works of men’s hands. 
The study of backward people had still 
great value, but anthropologists should 
not concentrate exclusively on these Jowly 
cultures. They were giving up the belief 
that such people were human fossils 
which had preserved their ancestral types 
alive to the present day. The time had 
come when more attention should be given 
to the conditions of more civilised people, 
and especially to the civilisations.of China 
and the Far East, of Hindustan, and of 
the European area. 


‘the museum of the Yorkshire Philosophical 


Reese had advocated the huge blast furnace 


ing had, he said, called for the provision 


-very much like highly viscous fluids at 


of turnings, was not in this country com- 
mercially possible. One could not deter- 
mine with accuracy the percentage of 
elements present, and this might neces- 
sitate the addition of large amounts of 
expensive alloys. 

This assertion was strongly combated by 
several of the speakers who took part in 
the discussion, including Mr. C. G. 
Carlisle, of Sheffield, and Mr. Victor: 
Stobie, of Dunston-on-Tyne; Durham. 

Mr. Stobie suggested that before making 
such an assertion Mr. Ogilvie should have 
seen what was being done elsewhere in 
this country. He did not see why such a 

rocess should not be commercially sound 
here if it was commercially sound else- 
where. ; | 

Messrs. Leslie Aitchison (Birmingham) 
and G. R. Woodvine (Shrewsbury) dealt 
with the question of the air-hardening of 
nickel chromium steels. They stated that 
in connection with the heat treatment of 
the steel the alterations of volume that - 
took place during the heating and cooling 
of the metal appeared to be of supreme 
importance. The experiments made up 
to the moment demonstrated that the 
maximum contraction brought about in 
any way at all the different temperatures 
was the same in amount. The experi- 
ments, however, had not yet been con- 
cluded, and they promised to present 
further reports to the Institute in the near 
future. 

During the next two days the members 
paid visits to places of interest in the 


SCIENTIFIC SOCIETIES. 


IRON AND STEEL INSTITUTE. 


The autumnal meeting of the Iron and 
Steel Institute opened on September 5 in 


Society at York. The president, Mr. 
Francis A. E. Samuelson, was in the chair. 

Among the papers read during the day 
was one by Mr. A. K. Reese, of Cardiff, 
whose subject was ‘‘ The Bases of Modern 
Blast Furnace Practice.” Mr. Reese held 
that the description of the object of 
modern blast furnace practice might be 
condensed to the attainment of the 
greatest possible quantity consistent with 
quality. 

This view met with some opposition 
during the discussion which followed. 

Professor Henry Louis, of Newcastle- 
on-Tyne, controvarted the statement made 
by Mr. Reese that the dry blast treatment 
was first introduced and practically 
demonstrated in America, saying that this 
honour belonged to Great Britain. Mr. 


of 600 tons a day, but he (Professor Louis) 
was inclined to think that a works would 
be better advised to put up two, each pro- 
ducing half that quantity. 

Mr. Herbert Scott (London) hoped that 


the homily Mr. Reese had read to blast vicinity. 
furnace owners would not have been read|_ . ee 
in vain. i 

Later in the day the members of the In- SCIENTIFIC NEWS. 5 


stitute attended a film demonstration de- 
scriptive of the new M‘Conway process for 
the production of steel discs by centrifugal 
hydraulic methods direct from molten 
steel. 

At the second day’s meeting on Septem- 
ber 6 Mr. J. H. S. Dickenson (Sheffield) 
read a paper on the flow of steels at a low 
red heat and the scaling of heated steels. 
Recent developments in chemical engineer- 


th 

One hundred -earthquakes were ex- 
perienced in three hours at Taupo, in the 
thermal] district of the North Island, New 
Zealand, one day last week. The tremors 
had a radius of only fifteen miles, and 
Rotorua, fifty miles further north, was 
unaffected. Professor Marsden states that 
an area of two square miles has subsided 
four feet. 

During a systematic research upon the 
heating of fine wires, says the ‘‘ Engineer,” 
Professor Imhof, of Winterthur, noticed 
a curious phenomenon when he used alter- 
nating current as a heating agent. Fine 
wires, stretched between clamps, and 
heated to incandescence by alternating 
current, were found to exhibit transverse 
vibrations of a considerable amplitude. 
The nature of the vibrations depends upon 
the frequency of the current, the section. 
and length of the wire, the composition of 
the wire, and the tension of the wire. 
Thick wires do not vibrate; wires of 
metals with a high coefficient of thermal 
dilatation vibrate with a greater amp- 
litude than wires of less expansible 
metals. The cause of the effect has been 
definitely ascertained to be the periodic 
cooling caused by the passage of the 
current through the zero value twice in 
each cycle. Every time this occurs, the 
radiation and consequent cooling of a fine 
wire are sufficiently rapid to set up a con- 
traction. These contractions, repeated 
periodically, build up until they give rise 
to a periodic vibration of considerable 
amplitude. 

By the accidental breaking of a radium 
tube at the London Hospital an atom of 


of metallic containers capable of with- 
standing considerable stress at elevated 
temperatures and for long periods. In- 
vestigation of the mechanical properties 
of steel and alloys in the heated state had 
therefore become a matter of very direct 
practical consequence, and had for some 
time received much attention in the re- 
search laboratory of Messrs. Vickers, Ltd. 
The practical requirement was that the 
container or valve, or whatever else it was, 
should not suffer so much deformation 
that failure took place or renewal was 
necessary in less time than was economic- 
ally permissible. In actual fact all the 
steels which he had investigated behaved 


temperatures well below the critical 
range, and could not be said to have any 
definite strength at a red heat. In this 
respect some of the statements made in 
more or less official reports were not only 
meaningless, but might be misleading. 
The matter afforded a very large field for 
investigation. 

Mr. H. K. Ogilvie (Coventry) con- 
tributed a paper dealing with the manu- 
facture of high-speed steel in the basic- 
lined electric furnace. which, he said, was 
commonly used for melting this class of 
steel. The charge might consist of high- 
speed steel scrap, with a small amount of | radium smaller than a pin's head was 
turnings. To attempt to make good high-! lost. The insurance company admitted 
speed steel from turnings alone, or where | the hospital's claim, and have paid £147 
the greater part of the charge consistedi|:;compensation for.the loss. 
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Messrs. John Davis and Son (Derby), 
Ltd., All Saints Works, Derby, have 
issued a new leaflet (2210 B) dealing par- 
ticularly with the ‘ Davis-Macdonald ”’ 
Solenoid bell, the “ Davis-Derby ’’ mining 
relays and “ pull-up ’’ type switches. Both 
‘are illustrated. The Solenoid bell: gives a 
clear and loud note in quick succession, 
and is distinctly suitable for signalling. 
It complies with the special rules for 
the installation and use of electricity in 
mines. There is a minimum of parts, 
and there is nothing to get out of order. 
The ‘Davis-Derby’’ mining relays 
have, as in the case of the bells, a special 
circular or round form, greatly increasing 
their strength. 


Mr. John Frederick Wells, of 36, Sharia 
Falaki, Cairo, formerly of 244, High 
Holborn, W.C., mining and industrial 
engineer, has left £9,509. He bequeathed 
one-fourth of the residue of his estate to 
Paul Henry Mangin, requesting him to 
devote the whole of it in the development 
of mechanical traction with gas producers 
using either charcoal or vegetable fuel. In 
the event of the failure of the trusts speci- 
fied any residue is to go to the London 
School of Tropical Medicine. ) 


The great air race from Croydon to 
Glasgow and back was won on Saturday 
by F. L. Barnard. The winner, who was 
also the first to reach Glasgow on Friday, 
takes the Cup presented by the King. His 
time, for the whole journey of 810 miles, 
was 6 hours 30 minutes 57 seconds, an aver- 
age of about 130 miles an hour. Of the 
twenty-one machines competing eleyen 
covered the whole distance, eight retiring 
on the first day, and only two on Saturday. 
Mr. F. P. Raynham, flying his own Martin- 
syde F.6, lost the race by a margin of 
‘2 minutes 15 seconds only. 


Queen Mary received the LL.D. degree 


of Aberdeen University on Tuesday. 
Later she formally opened the Rowett 
Institute for Research in Animal Nutri- 
tion, erected at a cost of £50,000. 


“ Discovery ” for September (London, 
John Murray, 1s.) leads off with a very 
interesting paper by Professor A. C. 
Seward on ‘‘ Impressions: of Greenland’s 
Plant Life.” The others are on 
‘‘ Eclipses of the Sun,” by H. Spencer 
Toy; ‘‘ Galileo, The Roman Inquisition, 
and Modern Italian Philosophy,” by Pro- 
fessor T. Okey; ‘‘ Sex and its Determina- 
tion,” by J. Huxley; and ‘‘ New Lights 
on a Neglected Century of British 
Sculpture,” by Mrs. Esdaile. The edi- 
torial notes, reviews, and notices of 
books are well up to the usual high mark. 


We regret to announce the sudden death 
of Mr. Thomas James. Cobden-Sanderson, 
founder of the Doves Bindery and the 
Doves Printing Press, and one of the last 
of the great band of Victorian craftsmen, 
which occurred on September 7 from heart 
failure at 15, Upper Mall, Hammersmith, 
at the age of 81. 


We regret to announce that Mrs. Oliver 
Lodge died at Painswick on Saturday, 
September 2, after giving birth to a son. 
She was Winifred, daughter of Sir 
William Nicholas Atkinson,  I.8.0., 
LL.D., and she married Oliver, eldest son 
of Sir Oliver Lodge, in 1914. 


The Home Secretary gives notice that, 
In accordance with the Order in Council 
of March 15, 1922, Summer Time will not 
cease until three o’clock (Summer Time) 
on the morning of Sunday. October 8, 
when clocks will be put back to two 
o clock. The shorter period of Summer 
une prescribed by the Summer Time Act, 

922, does not operate this year. 


LETTERS TO THE EDITOR 


THE HERSCHEL FAMILY—THE SOLAR 
ECLIPSE OF SEPTEMBER 21 — A 
LARGE REFLECTOR — OPPOSITION 
OF JUNO. 


[75.}—-The Herschel Family: Anent the re- 
cent centenary celebration, a correspondent 
asks me about the later generations of this 
distinguished family, and whether its mem- 
bers are in any way remarkable for astrono- 
mical talent. Sir John F. W. Herschel, who 
was the first Baronet, his father having been 
‘a Knight of the Order of Hanover, left three 
sons and several daughters. The eldest 
son, to whom the title descended, apparentliv 
took a general interest in astronomy, for 
there is in the Monthly Notices a note by him 
of a curions light seen in the sky on the night 
of 1896, March 4, which was seen also by Mr. 
Bellamy, of Oxford, that might have been 
the Zodiacal Light or might have been a 
comet. The two younger sons wete both well 
known in the scientific world. The elder of 
these, Alexander Stewart, was a Professor of 
Experimental Physics in the Universities of 
Glasgow and Durham successively up to the 
vear 1886, and he then devoted the last 
twenty years of his life to the observation 
and study of meteors he had begun many 
years earlier. Sir J. F. W. Herschel’s other 
son, Colonel John, was attached to the Indian 
Survey, and did much good work of, an 
astronomical kind, an early occasion being 
the total Solar Eclipse of 1868, August 18, 
when he, then a lieutenant, was one of the 
observers. It is to be noted that at that time 
the constitution of the Solar chromosphere 
and prominences was not known, and was the 
problem to be solved by observation at the 
eclipse. Lieut. Herschel’s report was that he 
saw three bright lines as the spectrum of the 
prominences, and in a letter written to his 
father a few days later he described an idea 
he had for seeing the prominences at times 
when the Sun is not eclipsed, similar to the 
plan with which the names of Lockyer and 
Janssen are associated. In 1870 Capt. 
Herschel designed an apparatus, possibly the 
first, for recording star transits automatically, 
which, though it differed in detail from the 
recording micrometer of to-day, would have 
effected the same purpose if it had been 
actually realised. Prof. Alexander was not 
married. Colonel John leaves a son—it may 
be sons, I do not know; nor do I know 
whether hereditary talent has continued in 
this line, but the present Baronet, the Rev. 
Sir John Herschel, Rector of West Clandon, 
Guiidford, did considerable meteoric and 
other astronomical work twenty years ago. 
As to the daughters of Sir J. F. W. Herschel, 
the eldest married a son of Sir Thomas 
Maclear, who was H.M. Astronomer at the 
Cape of Good Hope; but no astronomer ap- 
pears to have descended from that union. 
The third daughter was Mrs. Hardcastle, and 
the mother of J. A. Hardcastle, whose name 
must be well known to readers as a contribu- 
tor to these columns a few vears ago, and a 
btilliant Secretary of the British Astrono- 
mical Association, but who died with almost 
tragic suddenness just as he was on the point 
of taking up the Directorship of the Observa- 
torv at Armagh in November, 1917. 


The Solar Eclipse of September 21.—A 
moment's consideration will show 
eclipse of 1868 (August 18), mentioned in the 
preceding paragraph, was an ancestor of that 
of the cnrrent month, or belonged to 
the family of which the latter is a member. 
The interval of time between the two pheno- 
mena is 54 years 34 days. and the length of 
the Saros, or the interval between consecu- 
tive eclipses of the same family, in 18 years 
114 days, if the period includes only four 
leap years, so that exactly three Saroses 
have elapsed since the eclipse of 1868. More- 
over, since the effect of the additional third 
of a day is to transfer the place of observa- 
tion through a third of the Earth in longi- 
tude, westward. because the Earth rotates 
from West to East, the two eclipses have 
been, or will be, observed from the same part 
of the world, approximately, the exact 
choice of stations being controlled by), cir- 
cumstances. In 1868 the line of totality, 


‘Australian Continent. 


that the | 


though in the same longitude, was further 
North than this year, and crossed India, so 
that the arrangements for the observations 
were entrusted to Indian officials, the neces- 
sary expense being borne by the Government 
of the Eastern Dependency. On the present 
occasion there will be many observers on the 
The Lick Observa- 
tory, supported by financial help from Mr. 
W. H. Crocker, is sending an expedition of 
considerable size, which will be increased by 
the addition of Canadian and Colonial astro- 
nomers, to Wallal, on the Western coast, to 
carry out @ programme embracing Solar 
Physics as well as the Einstein effect. The 
Adelaide Observatory is sending an expedi- 
tion to the Cordillo Downs, in the north-east 
of South Australia; and Mr. Cooke, of Syd- 
ney, will observe for the southern part of 
Queensland. An expedition from the Perth 
Observatory will also be at Wallal. As is 
well known, the Greenwich ‘observers are at 
Christmas Island, south of Sumatra, and on 
the island with them is a combined German 
and Dutch expedition, which may include, 
it is said. Professor Einstein. Mr. Ever- 
shed, from Kodaikand, will be on the Mal- 
dive Islands, farther west. Details of his 
programme are not available, but the main 
effort of most of the expeditions will be to 
search for the Einstein effect, though, as 
has been said. the Lick party will use s 
spectroscope, and it is curious to note the 
change of outlook—or, might one say, the 
progress of science in the half-century. 

A Large Reflector.—Circular No. 1 of the 
Frve Observatory has been kindly sent me. 
This is headed Introductory and Historical, 
and is signed by T. S. H. Shearman, who is, 
it is to be gathered, Government meteorolo- 


-gist-at Vancouver, B.C. It appears that Mr. 


Shearman had the ambition to make a re- 
flecting telescope with a mirror 10 ft. in dia- 
meter, and was, moreover, in possession of a 
“ trade secret’? which gave him command 
of a method for casting and annealing glas: 
discs of this size. He placed his plans before 
Mr. G. H. Frye, of Seattle, who has provided 
for the construction of the telescope and for 
carrying on its work. The work of figurmg 
the speculum 10 ft. in diameter, having a 
focal length of 50 ft., is in progress. The 
exact location of the Observatory in Seattle 
is not yet decided, but it is to be a popular 
or public institution, though Mr. Shearman 
proposes to do some research work. We await 
further information about this with pleasant 
anticipation. , 

Opposition of Juno.—The minor planet 
Juno will be in Opposition on November 14, 
and in the ordinary course of things an 
ephemeris would have been given in the 
Astronomical Nctes for that month only, but 
Mr. G. Merton, of Woldingham, has kindly 
sent me the places for September and Octo- 
ber, computed bv himself from elements m- 
proved by the most recent observations, and 
as the magnitude is now about 74, it seems 
advisable to give the following: 


For GREENWICH, MIDNIGHT. 


R.A Dec. log. A log.r 
h.m. s a4 
Sept. 14.. 32353 651N 0.126 0.309 
» 18.. 32646 615, 
„ 223.. 32912 637,, 0.101 0.307 
„ 26.. 831 9 456, 
„ 30.. 38236 412,, 0.077 0.305 
H. P. Hollis. 


IS MARS MOUNTAINOUS? 


[76.l—We are generally given to under- 
stand that the Martian surface is flat. 
idea. I believe, first gained ground from 
deductions and theories based upon the 
observed network of lines covering the planet. 
The late Dr. Lowell advocated a remarkably 
smooth globe; yet his drawings of the 
terminator show striking irregularities, as do 
those of other observers. Only by studying 
Mars’s terminator can we gain any re 
knowledge of the unevenness or otherwise of 
the surface. | 

By analogy, the Moon, to the naked eye, 
looks much the same as does Mars in a very 
powerful telescope when it is at its nearest 
approach to the Earth, and under the very 
finest. seeing Condition. Suppose we had never 
Seen our satellita in a telescope, and looked 
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` at it two or three days before or after 


**Full,’’ similarly as Mars appears to us. 
We would remain in total ignorance of 
the rugged nature of its surface. The 
conclusion would be that nearlv one-half of 
the surface is covered by flat plains or sea 
basins, elevated coast lines, and an occasional 
isolated peak or mountain. It is well to re- 
member that. the Moon has no visible atmo- 
sphere. Had it one comparable to that of 
Mars, and a corresponding shaded terminator, 
our notions concerning an uneven lunar 
surface would be still more meagre. 


We think that our globe has a wide range 
in elevations and depressions, but how in- 
Significant they must appear from a celestial 
standpoint, especially through an atmosphere. 
As someone has stated, a thin layer of 
varnish, only a one-hundredth part of an inch 
in thickness, on a perfectly smooth globe 
two feet in diameter, would, where it might 
chance have peeled off, represent our eleva- 
tions and depressions. Yet we continue to 
hear it stated that Mars has a remarkably flat 
surface, when actual observation and simple 
reasoning do not. corroborate this view. There 
is really so much to learn (and, by the way, 
unlearn) concerning Mars that perhaps the 
surest way at present is to study the markings 
from terrestmal analogy. Why try to con- 
ceive of the polar caps: as other than snow or 
ice? Can we possibly imagine anything 
which more resembles our polar caps? When 
it is found that they are not what they ap- 
pear to be, then will be the time to consider 
the carbon dioxide theory. 

Scriven Bolton. 


MARS. 


(77.]—In reply to letter 67 by Mr. McHarg 
(p. 85), certainly a reduction of solar radia- 
tion by one-half would be a serious matter 
for us, provided we still retained our present 
dense and cloudy atmosphere, which shuts 
out two-thirds of the heat coming to us. But 
if we had a thin and much less cleudy atmo- 
sphere, like that of Mars, which admits 
nearly all the heat, should we really be much 
less warm than at present? That is the real 
question. 


There is also the curious anomaly, observed 
by Dr. C. G. Abbot during his solar heat 
researches, that when solar radiatjon. is hich 
the temperature recorded at most of ihe 
weather stations is usually below the normal 
instead of above it. It seems that increased 
radiation often results in increased cloudi- 
ness, which more than counterbalances the 
effectiveness. Dr. Abbot also notes that in 
1912 there was a volcanic eruption in Alaska 
on June 6, and within three weeks the fine 
volcanic dust had permeated the upper air 
of the whole Northern hemisphere, so that in 
July and August the solar constant at the 
station in Algeria was reduced by 20 per 
cent. even at midday. Though he. mentions 
this himself, he fails to apply the obvious 
lesson it teaches when he deals with the tem- 
perature of Mars, which he places at—60° 
Fah.! All these low-temperature theories 
are the result of relying upon rigid mathe- 
matical formule without taking into con- 
sideration known conditions which must have 
an important modifying effect. If even a 


. little fine dust in our atmosphere can so lower 


our temperature, it follows that a thin, clear 
atmosphere must admil a larger proportion of 
heat. 

Martian clouds are not ‘‘ dazzling white,” 
as Mr. McHarg .seems to expect, but a 
yellowish white, and thus are easily differen- 
tiated from the whiteness of frost or the more 
brilliant whiteness of snow. Professor W. H. 
Pickering has frequently observed such clouds, 
and there are many references to them in his 
numerous interesting reports on his observa- 
tions of the planet. He estimates the tropical 
mean temperature as 40° Fah., which I think 
is too low, for reasons previously stated. 

ž Mark Wicks. 


CONDITION OF VENUS. 


[78.}—Mr. Ellison discredits the reality of 
spoke-like markings on Venus, and of any 
markings at all on Mercury. Take Venus 
first: Lowell’s main assertion is that. he sees 
Schkroefer's projection near the south cusp, 


‘The idea o 


Schiaparelli’s collar-marking round the South 
Pole, and further a set of streaks stretching 
from the terminator towards the centre ot 
the disc. Many observers record white polar 
markings. Put all these together, and what 
do we get?. A disc with certain inward- 
bulging markings, which, if you will plot 
them on a disc or globe, differ very little 
from spoke-like markings; or td put it in a 
conyerse way, the spaces left between spokes 
would be very like the bulgings above re- 
ferred to. What are taken to be snow-caps 
are probably natural mountain regions, snow- 
covered, not because they are at the poles, 
but because their high masses of elevation 
happen to be in arctic conditions at the 
border of the illuminated disc. And here we 
come to the rotation question, for if there 
is no movement of night or day on Venus the 


whole extreme rim of the sunlit hemisphere 


will be an an arctic condition; thit is to say, 
instead of two polar points there will be an 
arctic circle 24,000 miles in circumference. 
This might still agree with local snow-fields, 
for glaciation generally is only permanent 
where the ground is high and mountainous ; 
so those parts of the ring which happened to 


be valley or plain might be often clear of. 


snow and ice, while other parts being hilly 


of mountainous would be’ always snow- 


covered and brilliantly white, as are those 
“ snow-caps ° of Venus by common consent. 


Lowell’s idea of a dust-filled atmosphere asa 


more brilliant reflector of light than a cloud 
canopy seems improbable, ior surely steam 
or snow clouds are more purely white than 
dust. Bearing directly upon the rotation 
period of Venus is that curious map of 
Bianchini, where he depicts Venus in two 
hemispheres; but the striking point is that, 
allowing for a slight longitudinal shift, the 
two hemispherical maps are identical, which 
to me seems to provide an ancient proof that 
Venus presents always the same side to the 
Sun, and, of course, to the observer also, 
when the planet is in superior conjunction. 

F the 24-hour rotation period arose 
from the fact that Venus,’ viewed at about 
the same time every day, showed similar 
markmgs, which the observers took to mean 
that it had revolved just once since the last 


view, whereas it probably had not moved at] 


all, in the way of sensible rotation. Some in- 
sist that if Venus presents always the same 
side to the Sun its water and air must all 
have, long ere this, been deposited in a 
frozen state on the cold dark side; and pos- 
sibly it would be so if left to natural pro- 
cesses. The very fact that Venus has a very 
corsiderable atmosphere, and probably great 
masses of clouds as well, proves that some- 
thing has intervened to prevent this con- 
densation and freezing becoming anything 
like complete. That something, it seems to 
me, is the same factor which makes new 
‘‘canals’’ in Mars, namely, intelligent ac- 
tion. Mr. C. E. Rousden, in a careful treat- 
ment of the topic, suggests that Lowell’s 
spoke-like markings indicate lines of irriga- 
tion fed from a ring of glaciers just outside 
the illuminated disc; and this is not such an 
improbable state of affairs as may at first 
sight appear, but indeed follows naturally 
upon ihe !ong-rotation postulate, and upon 
the reality of the converging markings. 

For, consider for a moment: Fixity with 
regard to the Sun’s position, in Venus’s sky 
would mean that the moisture of Venus’s 
atmosphere would be carried from the’ sunlit 
side to the dark side as hot moist winds, 
which would, upon entering the dark hemi- 
A be rapidly cooled, and would dis- 
charge their water-content—first as rain, 
then, as the wind passed on to colder regions, 
as snow, all deposited Jong before the centre 
of the dark side was reached. This would 
result in a well-watered belt of country just 
on the edge of the sunlit side, and a broader 
belt of dark arctic country, thickly covered 
with snow and ice. beyond that. But now 
comes in the important factor of libration, 
for T believe it is a fact that although Venus’s 
orbit is very nearly circular, it is still eccen- 
tric enough for a period of rotation coincid- 
ing with that of revolution to entail a libra- 
tory swing of one degree in width, that is 
roughly fifty miles wide at the Equator, taper- 
ing off to nothing at the North and South 
Poles. Over this belt of snow-covered coun- 


‘Northern Lights appeared again on 
nights of 25th and 27th. 


try, then, the Sun would shine for a fairly 
long period: several weeks at least, certainly 
long enough to accelerate and increase the 
melting of thé border ice-fields. The water 
resulting would provide the wherewithal] for 
vegetation; and, as a rule, where the vege- 
table is the animal is not far off. Confined 
to natural processes only, this habitable area 
would be but a small one relatively to the 
area of Venus, and yet the libration area 
and the belt of rains would be many thou- 
sapds of square miles in extent—large enough 
to support a big population. Besides, the 
length of Lowell’s markings suggest long 
areas stretching inwards from tho dark side, 
and wculd agree perfectly with the kind of 
irrigation system which Venus’s condition 
would impose; that is, a system fed from 
melting glaciers and border rainfall, and car- 
ried forward, as far as the supply would irri- 
gate, into the sunlit side. e constant 
evaporation from this area would form a 
cloud canopy over much of Venus’s border- 
lards, and possibly right up to the torrid 
centre of its sunlit side, when it would rise 
high up and flow off all sides towards the 
cold and dark hemisphere. This is, I sub- 
mit, a perfectly natural picture of what is a 
possible—and given the long rotation pericd, 
a probable—condition of our sister_world. 
ruro. Wm. Gifford Hale. 


SUNSPOTS. 


[79.}-I saw the spot group described by 
Mr. Mee in letter 72, on August 24 at 7 
o’clock a.m. On the 23rd, at 7.0 a.m., I 
hastily surveyed the Sun with x 100, for the 
first time for many weeks, but noticed 
nothing. Possibly I missed the group 
through haste, for next morning, searching 
more carefully, as I had seen an amoral dis- 
play overnight, the group was very conspicu- 
ous about 2 across the disc, and appeared to 
me like a repetition on a smaller scale of the 
great disturbance of May, 1921, being a pair 
of spots with a number of small ones in asso- 
ciation. Two days later I saw the group 
again, approaching the Western limb. pie 
the 


eaton, Cumberland. W. B. Housman. 


ALPHONSUS. 


({80.J—Having made some observations cf 
the lunar formation Alphonsus with a 4-in. 
refractor, I am sending a rough sketch of 
what I have seen, thinking it may interest 
the writer of query 170, page 53, and perhaps 
others. 

The observations extended over the last 
four lunations. Powers of x 110 and x 140 
were chiefly used. 


There is nothing marked in the sketch that 
I am not sure of, and other markings may be 
seen during good definition. 

The ‘ stars” are bright spots—most likely 
solitary hills. “A?” is a valley; “B B” 
are ridges. J. think»the other will explain 
itself. J. E. Thrussell. 
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MICROSCOPICAL. 


[81.J—I am glad to see Mr. Eliot-Merlin’s 
letter No. 64, and I consider that a low-priced 
research instrument is badly needed. It 
could be made with a mechanical stage, 
coarse and fine adjustments to both tube and 
substage condenser, and a good wide body 
tube, say, 2 in. in diameter. It would be a 
very fine microscope, and, I am sure, could 
be turned out at a fairly reasonable price. I 
have the designs of one which I am going to 
make for myself, perhaps this winter. - 

And now for a growl about a different part 
of ‘microscopy—-a very important part to 
many of us. I am one`of those that back the 
proper British workman against any in the 
world, but it is absolutely disgusting to see 
the bits of glass which are sold as microscope 
slides, and also the cover glasses, which are 
made of glass which: perishes anu be- 
comes pitted and useless in a year. 
Taking the slides first: I have tried 
since the end of the war to get decent 
Z-cavity slides from most of our lead- 
ing houses. They all say, ‘‘ We can supply 
them.” But what are. they like when they 
arrive? In an average packet of three dozen 
I have found two with big bubbles of air in 
the cavity, five witfi:the corners knocked off, 
twenty-two with great scores along the sides 
and ends, where the grinder had apparently 
tried to hold two together and the abrasion 
on the’ edge of one had cut the other. Two 
more are hopeless through scratches under the 
cavity, leaving me five, which have their 
edges ground square, not rounded or polished, 
and in not one of these is the cavity central 
on the slide. The square edges I grind my- 
self, and im the end have five slides out of 
thirty-six fit to mount on. The rest are only 
fit for the dustbin. 


I am a private mounter who likes to do 
things well, “and it is very hard to think that 
there is not one place in our kingdom where 
.one can get slides or covers like the beauti- 
fully polished and finished ones which F.. 
Enock, for instance, used to mount on. These 
may have come from a foreign country, but I 
am sure that if some British maker really 
troubled to make such there would be a ready 
sale for them. We would not mind paving 
for the right stuff. B. N. Blood. M.D. 

5, Brynland Avenue. Bishopston, Bristol. 


POLLEN. 

[82.]-—I am exceedingly obiiged to Mr. 
Brown for his kindness, but should like to 
sav that on examining my slide of Cen- 
taurea nigra I find that the pollen is not 
smooth, but is covered with very short 
prickles. They are certainly not so pro- 
nounced as, say, those of Onorpodium acan- 
thium, my next slide, but they are very evi- 
dent. The Lactucee, of which I only have 
four specimens, appear to differ from the 
other twenty-four species of Composite which 
I have in the arrangement of the prickles, 
but so far I have not come across any smooth 
types. I always take into consideration the 
size, shape, and surface markings of pollens, 
drawing ‘a sharp line between the difference 
of the prickles, for example, of hollyhock, 
aster, honeysuckle, or Canterbury bells. 

W. G. Royal-Dawson. 


NEWTON AND EINSTEIN. 


(83.]—I was not aware that I had written 
the second equation in my letter (66, p. 83) 
as 2B = $C — 1/15,700 = d. It should have 
been 2B = $C — 1/15.000 = d. The tavo frac- 
tional diminutions of 1/15.000 in each of the 
first two equations equal the 1/7,500 Ein- 
steinian diminution of the third equation. 


T. Warburton. 
72, Westgate, Dewsbury. 


AN ASTRONOMICAL CAMERA FOR 
AMATEUR WORK. 


(84.J—It struck me that the arrangement 

I have made would be more easily made by 

oe pos pe Sealey shutter. Any- 

3» 4 Send photographs of the arrangement. 

l ven will, I think, be sufficient to hes how 
eye adapted the shutter. 
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The camera is a box I had by me. I cut an 
opening in the bottom 2 in. by 14, and just 
glued strips round to form a rebate for a 
plate 24 by 18. A 44 by 5% plate just cuts 
into four. On the front of the shutter I 
fastened strips for the box to slide between, 
and a projecting screw in the centre of these 
strips is all that is necessary, with two pieces 
of fairly thick tin, to, hold the camera 
in its place. Mine is ‘perfectly light- 


l 


tight even in strong’ daylight. I get an 
image of the Full Moon just over 3th of an 
inch. Of course, a piece of wood or other 
substance must lbe turned to fit the back of 
the shutter and the telescope eyepiece mee 


AN ASTRONOMICAL CAMERA FOR 
AMATEUR WORK. | 

(85. ]—After reading the interesting article 
on p. 70 I felt alittle puzzled. For instance, 
how is it possible to get the Moon, or any of 
the other celestial objects, in focus with the 
arrangement described, as it is most essential 
to get a sharp image on the plate? 

I venture to suggest to those interested 
to bore a hole through the bottom piece of 
wood so as to allow the focal image to be 
seen. For a focussing screen, insert a piece 
of very fine ground glass in the rectangular 
opening. (A piece of plain glass would answer 
merely breathing on it at the moment of 
focussing.) . 

To get the image sharp it is best to use a 
magnifying glass of moderate power; then 
without moving the camera, withdraw the 
Screen and replace with the photographic 
plate, taking care that it occupies the same 
position. I think a reflecting telescope is the 
best instrument for this class of work. 

Wm. Douglas. 

15, Fern Dene Road, Gateshead. 


PLATE-HOLUER FOR LUNAR PHOTO- 
GRAPHS. | 


(86. ]—Reading the article on p. 70 describ- 
ing the home-made telescope film-pack holder, 
I thought that perhaps the device sketched 
below might also be of interest to any con- 
templating testing the photographic capabili- 
ties of their telescopes. It will hold either 
plates or films, and I have often used it on 
the Moon at night without any danger what- 
ever of fogging the plates by exposure. F 
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is an ordinary wooden printing frame, 34 in. 
by 2 in. B is a block of wood screwed or 
glued on front, with a central hole. The 
draw tube of the telescope. with eyepiece re- 
moved, is a good sliding fit in this hole, and 
is pushed in until it lightly touches the plate 
or film. Focussing is previously tried on 
ground glass, but it has to be noted that the 
visual image on the ground glass is not 
always the sharpest ohotoganhically, and 
several trials may be required to get the best 
results. W. B. Housman, 


j girder 119 ft. 9 in. long; 


\ 
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[87]. —WEATHER IN AUGUST, 1922. 
- RAINFALL, 


Days 
Total with Greatest 
in. rain. fall. Date.. 


Station. 

London (Holborn ) 

Viaduct) (KETE EEE EE)] 1.93 ee 414 ee 0.58 ee *8th 
London (Lewisham).. 2.47 .. 16 .. 0.61 .. 6th 
Tunbridge Wells 

(Oalverley Park)} .. 2.93 .. 19 .. 0.50 .. 29th 
Tunbridge Wells : 

(Hawkenbury) .... 8.18 .. 19 .. 0.57 .. 30th 
Tunbridge Wells 

(Sydenhurst) ...... Bee 21 .. 0.45 .. 29th 


Brighton .....s2+-. 2.67 .. 15 .. 0.60 .. 6th 
Worthing§ .......... 2.658 .. 18 .. 0.62 .. 8th 
Cheltenham ........ 8.68 .. 16 .. 1.08 .. 6th 
Barnton ...cccesesses 8.15 .. 21 .. 0.65 .. 7th 
Lynchmead ||.......- 3.62 .. 22 .. 0.86 .. 8th 
Torquay] -.2...e0.. . 8.16... 14... 0.84 .. Gth 
|Ipplepen :......... 3.61 .. 18 .. 0.91 .. Gth 
‘anaton eeane eevenee 8.88 oe 20 oe 0.90 e. 20th 


* Taken at 6 p.m.; others at 9 a.m. Averages: 
+ 2.50 in.; § 2.86 in,; || 2.93 in. ; T 2.83 in. 


SUNSHINE 
Sunniest 
Station. Month Day. 
Hours, ours. Date. 
Holborn ..csccccsces 128.3 .. 11.2 .. 26th 
Tunbridge Wells .... 157.6 .. 18.3 .. 26th 
Brighton ..........0. a wie ine so pr 
eltenham.....-cece 118.4 . 6 oe 
i : 1 . ord 
Torquay” .cccsesseeee 1388.6 .. 18.1 .. 25r 
Worthing} a e 158.7 ee 12.9 `oe 6th 
Normals * 185.0 hours; t 300.8 hours. 
TEMPERATURE. 
Max. Min. Max. Min. 
Station. shade. shade. solar grass. 
o (e) [e] t+] 
Holborn Viaduct 71 .. 47 .. 118-.. 4l 
Lewisham erenoe 77 oe 89 ee ae ee $i 
Tunbridge Wells : 
(CalverleyPark) 75 .. 40 .. 187 .. 2(?) 
Tunbridge Wells 
(Sydenhurst).. 74 43 .. — .. 40 
Brighton ........ 70 46 ee e ee 41 
Worthing* ..... . 75 45 .. 135 .. 40 
Cheltenham .... 69 .. 40 .. 129 .. 33 
Torquayt..covee. 69 47 oe =e e.e. ' 
Ipplepen eeauseoae 68 ee 40 s. — eos 
Lynchmead .... 69 .. 41 .. 188 .. 4 
Barnton eberevecce 71 oe 40 e 182 ee 34 
Mean temps. * 58.7°; t 58°3° 


D. W. Horner, F.R.A.S., eto. 
————— p 6 O 


REPLIES TO QUERIES, 


[419.}+-ACHAMOTH.—The following quota- 
tion ‘from the Harmsworth Encyclo 
(Vol. I., p 44) mav be of service: “ Achamoth 
or Acamoth, the Gnostic name for a lower or 
imperfect manifestation of wisdom; the form 
in which spirit becomes subservient to matter 
and is thus the basis of the material world. 

Barrow-in-Furness. F. Erio Tomkinson. 


[434.—BRIDGES.—The upper jootways of 
the Tower Bridge are constructed as cant- 
levers for a distance of 58ft. 7in. from the 
face of each tower. The outer ends of the 
‘cantilevers are joined together by a‘ central 
the inner ends of 
the cantilevers are anchored to the steelwork 
framing inside the towers. The chain cables 
of the shore spans cross the river from tower 
to tower at the level of the footpath, being 
prevented from sagging by the footpath gir- 
ders. The footpath girders are therefore of 
the cantilever and central girder type. If 
they had been constructed as simp girders 
for the whole span, it would have been neces- 
siry to leave vertical grooves in the faces of 
the towers to get them in position, as they 
would be several feet longer than the clear 
span. B. C. Bailey. 


[434.}-BRIDGES.—In reply to “H. H” 
(p. 84), the view of the Tower Bridge to which 
he refers me, in Chambers’s Encyclopædia, is. 
of course, incorrect in showing suspension 
chains above the footways. The latter have 
each a clear width of 10 ft. for foot-passengers. 
Quoting from Vol. CXXVILI.,. p. 39, of Proc. 
Inst.C.E., “The lower halves of the footway 
girders are plated over, and are ornamented 
with cast-iron mouldings and panelling. The 
upper halves are filled between the lattice- 
work with cast-iron _ tracery.” This conceals. 
no doubt, the fact that the girders are discon- 
tinuous. being jointed at what would be the 
point-of contrary, flexure in a continuous gir- 
der, ‘ The middle girders are hung from the 
cantilevers at cach*end by two flat links, con- 
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nected at their upper ends by a 5-inch pin to 
the top of the cantilever, and at their lower 
ends by a similar pin passing through the 
lower end of the middle girder.” The En- 
cyclopredia refers to “ massive Gothic towers ” ; 
these are mere shells of stone concealing the 
real structure, which is of steel (see photo- 
graphs reproduced on a double plate, (Vol. 
LIV. Engtneering for Sept. 23, 1892). The 
bascules, or moving parts of the bridge, are 
fixed in solid masonry piers beneath these 
sham towers. Chambers 1s correct in stating 
the approaches are 60 feet wide; the opening 
span, however, is only 49 feet wide. “ H. H.” 
can see details of the anchorage of the canti- 
levers in the Proc.Inst.C.E. (loc. cit.), or on 
pp. 381 and 484 of Engineering, Vol. LVI. I 
have seen the bridge, and also excellent photo- 
graphs, but cannot subscribe to “H. H.'s” 
last sentence. Glatton. 


'461.I—BEET SUGAR.—In the extraction of 
sugar from the sugar beet, a product known 
as molasses is finally obtained. This contains 
about 50 per cent. of cane sugar or sucrose, 
C,.H,,0,,, which is prevented from crystallising 
by the presence of impurities, Its recovery is a 
matter of great economic importance, and is 
accomplished by means of Strontia. This last 
is the name for strontium hydroxide, Sr(OH),., 
just as baryta is for barium hydroxide 

a(OH),. A hot saturated solution of strontia 
is added, resulting in the separation of the 
insoluble strontium sucrosate or saccharosate; 
this is separated from the dark mother liquor, 
by filtration, re-dissolved in water, and carbon 
dioxide is passed through the liquid, when 
strontium carbonate, SrCO,, is precipitated and 
pure sucrose remains in solution, and is pe- 
covered by filtration and evaporation until it 
crystallises. There does not seem tobe 
unanimity of opinion regarding the chemistry 
of the process. It might be wondered why 
baryta 1s not used instead of Strontia. Tho 
reason is that any soluble barium compounds 
are ‘poisonous. This fact does not seem to be 
very well known; ordinary barium chloride is 


= very dangerous poron, its physiological 


action being like that of arsenic (Brodie). 
Strontium salts, on the other hand, are not 
poisonous; hence the use of the Strontia pro- 
cess presents no danger to the consumer. As 
regards the use of lime, the compound formed 
is too soluble, but lime! is used in the first stages 
of the process to neutralise any acids present. 
I may add, in conclusion, that the use of 
baryta was once common, but has been given 
up in favour of strontia for the above-men- 
tioned reason. F. Eric Tomkinson. 
Barrow-in-Furness. 


[51.}—CASSEGRAINIAN TELESCOPE. — 
Dr. Blacklock has explained with admirable 
lucidity how to place cross lines in the focus 
of a negative eyepiece, and also how they will 
work, in spite of the curvature of the field 
and modification of the image by the field- 
lens. Now perhaps he will explain with equal 
clearness why opticians never use negative 
eyepieces in instruments which require cross- 
lines—as finders, > levels, micrometers, and 
transit instruments. Be it remembered that 
negative eyepieces of the Huyghenian form 
are achromatic, while positives are not. Nega. 
tives would therefore be preferable if there 
were not some very good reason against them. 
Also he it remembered that the point I raised 
was not the employment of negative eyepieces 
in finders, but in the compound reflector 
(Cassegrain or Gregorian). 

Wm. F. A. Ellison. 


(77.J—ITCHING.—In answer to ‘“ Tickle,” 
the deficient cell salts can only be ascertained 
after considering the symptoms present in 
The cause is as J stated. and the 
itching is due to the presence in the system 
of non-functional matter, which is making its 


exist from the body via the skin. Outward 
applications are simply palliatives and cannot 
cure. Tonised. 


(77.}—ITCHING.—This is frequently the re- 
sult of gastric irritation. I suffered very simi- 
larly to your correspondent last year, and. 
{ried every outward application I could think 
of. not only with no success, but with rather 
intensified itching. I then took some internal 
medicine containing Fowler’s solution of 
arsenic (4 minim doses). This I thought some- 
what eased it, but. did not take it entirely 
away. Subsequently, on lunching with a 
medical friend of mine at Bristol, I mentioned 
it to him. He asked me if I had tried arsenic, 
and when I replied that I had, he said, ‘“‘ Add a 
little antimony to it,” which I did. and two 
bottles completely cured me, and I have re- 
commended it with equal success to several 
others similarly troubled. My trouble was 
caused by the inferior flour then in vogue from 
which the bread was made. The formula I 


used was:—B Liq. Arsenical (Fowler), 51.; 
Vin. Antim., 4ij.; Gentian. Conc., svi.; 
Aquam ad łviij. 
a day immediately after food. 

J. Spencer Palmer, M.P.S. 


(117.—-RE-SOLING WELTED BOOTS.— 
There is only one way in which the welted 
boot may have another sole attached by rivets, 
and that is by “ patch-soling,’”’ whic 
placing the new sole on the top of the old 
sole without removing anything at all. If the 
sole is taken off the new sole must be sewn 
on. W. S. Mason. 

Greenside Cottage, Ballyworkan, 

Portadown. 


[117.. — RE-SOLING WELTED BOOTS. — 
It is not possible to make a satisfactory job of 
riveting a sole on to the welt of a boot. As 


' querist says, it is done; but in my twenty-five 


years’ experience I have not seen it done and 
not either injure the upper or pull away before 
it is worn out. The publio have not the eye 
of a bootmaker, and many do not know when 
it is a welted boot and when not. If querist 
wants to sole his welted boots. by riveting, he 
may put, his sole on before the existing one is 
worn through without disturbing the sole 
stitching, but if that is broken—7.e., the sole 
from the welt—it must be sewn. Have new 
sole large enough, and do not use too long 
rivets. This is often called “clumping.” 
: J. E. Thrussell. 


(125..—_ELECTRICAL APPARATUS.—Glass 
is more hygroscopic than shellac varnish, 
and unless it is perfectly clean, dry and warm, 
the discharge of electricity will easily occur 
over its surface. When varnished, however, 
there is not so much need of cleaning and 
drying the apparatus, though better results 
are obtained if this is done. I once‘had a 
small Wimshurst machine, with two 104-in. 
varnished plates, from which I could coax 
43-in. sparks when thoroughly clean and dry, 
but thev rapidly fell off to about 3in. with 
use. When. they fell to 2 in. I used to wash 
them rapidly over with a rag soaked with 
rectified spirits and let them dry for a day 
before use. On no account use present-day 
methylated spirits, unless it is desired to ruin 
the apparatus. W. G. Royal-Dawson. 


[125.—ELECTRICAL APPARATUS.—The 
disadvantage of bare glass is that usually it is 
ygroscopic, so that in the ordinary English 
atmosphere it does not insulate well. Hence 


the old frictional machines generally worked. 


only in front of a good fire. A shellac coating 
reduces the trouble. but itšelf becomes conduc- 
tive in time. probably because of adherent 
damp dust, which cannot be removed. 
K. Q. 
[126..—VOLT CURRENT FOR EXPERI- 


MENTAL PURPOSES.—Voltage for aro 
lamp between 50 and 70. Size of lamp will 
determine current consumption. Lighting 


main fuse will be aboui 10 amps., and to be 
on the safe side it would not be advisable to 
draw more than 5-6 amps. for the lamp. Use 
carbons about 10mm. diam. Resistance for 
lamp. 20 yards of 18-gauge bare Eureka wire, 
wound in open spirals of convenient length. 
The only way to avoid blowing main fuse is 
to place a limiting fuse in feed to lamp. An 
ampere meter in circuit as well would: guide. 
The resistance could be made variable with 


advantages to operating the lamp. 
Brimsdown. 
(127.I— MOLECULES IN HYDROGEN.— 


The 36,000 billions should be 30.600 billions— 
the word billions being used with its original 
meaning of a million millions. 
can see the “ E.M.” of ‘March 2. 1917, a letter 
on p. 106 may interest him, noting that in the 
third column on line 4 there should be a comma 
after “ electricity,”? and on line 8 “3” should 
tbe 4. K. Q. 


[127.+-MOLECULES IN HYDROGEN.— 
The statement quoted seems to be somewhat 


inaccurate from the standpoint of to-day’s 


knowledge. The magnitude in guestion de- 
pends upon what is known in physical chemis- 
try as “Avogadros Constant.” commonly 
denoted by N., by which is meant the number 
of molecules in 22.4 litres of a gas at N.T.P. 


The most recent determination of N. is that of 


Prof. Millikan (1917), who found N = 6.062 
+ 0.006 x 107°. From this it follows that 
one c.c. contains 2.705 x 10'!° molecules, and 
one cubic mm., therefore, contains 2.705 x 
10'° molecules—i.e., 27,050 billions of mole- 
cules, The important thing in questions like 
the present is, of course, the order of the 
quantity, and it will be seen that the older 
determination and the newer agree in this 
important respect. F. Eric Tomkinson, 
6, Kitchener Street. Barrow-in-Furness. 


One tablespoonful three times , 
| rent or power to perform any kind of work 


means: 


If Mr. Thomas’ 


(128.) — ELECTRIC CURRENT FROM. 
SAWDUST.—You can make sawdust or any 
other kind of fuel supply you with electric cur- 


by the use of ‘suitable apparatus. One way 
would be to burn it in the furnace of a steam 
boiler and use the steam so generated to drive- 
a dynamo through a steam engine. The method 
which I expect you are thinking of is to use 
the sawdust and waste wood in e suitable 
suction gas producer. This is a much more 
economical method than a steam engine, pro- 
bably less than half of the fuel being required 
to do the same work. Although if the sawdust 


is a waste product with you, you could obtain 


ourrent without a fuel bill, the capital out- 
lay is fairly heavy, and there is a little atten- 
tion required, which, however, you may be 
able to give yourself and so save outlay on 
this. These plants are not suitable for small 
installations—say, under 10 or 15 H.P.—so, 
unless you need a power equal or greater than 
this, itis hardly worth thinking about. A plant. 
such as above would cost about £300, and, 
taking the interest on this at £15 per annum. 
to say nothing of depreciation, you would 
have to use a fair amount of current to make 
it worth while, and if it is now available from 
the main at any reasonable figure it would not 
be worth while considering making it unless. 
as mentioned above, you want a lot. If you 
are situated abroad and charcoal is to be had 


‘at a reasonable price, then it is a different 


matter, as with this fuel a very cheap type of 
producer can be used. and it would be worth 
while considering the matter. Such pro- 
ducers are advertised a: the “ EJM.,”’ and 
will use charcoal, but for this country, where 
it is very expensive and not readily obtain- 
able, anthracite is the best fuel. 
| David J. Smith. 

[129.--BRIDGES.—I am sorry I am not in 
a position to give “‘ Interested” the informa-- 
tion he asks for. As a matter of fact, the 
footways were built out, length by length, from 
each tower until they met in the middle of 
the river, the cantilevers and central girder 
being rigidly connected temporarily until the 
completion of the latter, so that there would 
have been no difficulty. Possibly the effect of 


expansion and contraction under varying con- 


ditions of sunshine was a determining feature: 
when designing the bridge, but I do not know.. 
(See, also, my further reply to No. 434.) 
| i © Glatton 
[130..—GREASY SKIN.—See reply to “ 77.” 
‘This is due to errors of diet and mode of life 
and reduced functional activity, which has 
caused an imbalance of the important tissue 
elements which control the chemical changes 
occurring during the conversion of food. The 
mode of cure is obvious. Restore this balance 
by the administration of the elements which 
are deficient in a molecular form. These are 
indicated by the symptoms present in each 
individual case and are not necessarily the 
same in every instance. Tonised. 
132..—MAN AND HIS WORKS.—This sub- 
ject is quite outside my field, but not outside 
my interest. My sole reason for intruding is 
the hope that these remarks may reach the 
eyes of two gentlemen who beguiled the 
tedium of a long rail journey recently by a 
discussion on this subject. Their argument 
was to the effect that if mankind disappeared 
off the earth to-morrow not a single trace 
of his works would exist in ten thousand years 
or so, and that many previous periods had 
occurred of which there is no trace, when man 
had inhabited the earth and had attained 
states of civilisation equally as high as that 
at present prevailing. As the high quality of 
the discussion showed that these gentlemen 
were quite capable of dealing with this matter 
from every standpoint, I hope to see some inte- 
resting replies to Kastro’s query. 
l =. David J. Smith. 
1132. =MAN AND: HIS WORKS.—If [ 
understand the query. ‘* Kastro” wants to 
know where he may obtain information a: to 
the work, habits of life, artistic instinct, etc.. 
of men who lived on this earth, say. 100.000 
vears ago. Most large museums will help him 
if he knows where to look, but if he desires 
to consult a bcok I can recommend ‘‘ Me 


of the Old Stone Aze,” bv H. F. 
Osborn (Bell and Sons), rd edition, 
1918, which treats of human life in 


Western. Europe and North Africa during that 
remote epoch. The ‘‘Stone Age,” as we 
understand the term, is extinct in Europe; 
but it persists in some parts of the globe, as, 
for example. in Central Australia. In the 
Melbourne Museum. for instance, there are 
cases filled with modern stone implements, for 
all the world like the ages-old tools and 
weapons of European muscums. Spencer and 
Gillen are. gdod \atithorities to consult on the- 
customs of the-native “tribes of Central Aus-- 
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tralia. An odd thing is that occasionally the 
Australian savage has taken toll of modern 
science by fashioning his spear-tips out of tele- 
graph insulators; there are some examples at 
Melbourne, and, doubtless, elsewhere, beauti- 
fully chipped. I have in my mind’s eye one or 
two that, a shilling would cover, and closely 
resembling one that a friend picked up on 
Lewes Downs, and gave me. B. S. 


1134.)}—-WEATHERCOCKS AND FLAGS.— 
On page 291 of Thomas Box’s ‘‘ Practical 
Treatise on Heat” he points out that a double 
vane with the two planes meeting in V-shape 
pattern near the pivot is better than a single 
vane, because the force tending. to turn such 
a vane at slight inclinations of the wind from 
the centre-line is greater. He considered the 
best effect would be when the vanes made au 
angle with each other of 76 degrees. On plot- 
ting the table on p. 292, it appears the force, 
‘though greater, does not change when veer- 
ing so rapidly as with smaller angles. Experi- 
ment is needed, but I think about 14 degrees 
would prove best.— Glatton. 


__————_—» 6 oe —______ 


QUERIES. 


1136..—-CAN WE HEAR THE SUN?—The 
noise created by the Sun must be past all com-: 
prehension. Is it possible that it is reproduced 
or re-established in our atmosphere after the 
vibrations, or whatever they may be, have tra- 
ed the space between us and the Sun?— 
ar. 
_ [137.}—3;-IN. TELESCOPES.—Re a remark 
in Mr. Elot Merlin’s letter on p. 60, I should 
be grateful to receive some hints on care and 
efficiency of a 3$-in. astronomical telescope, par- 
ticularly with regard to clearing the objective. 
—W. Oliver, Heathcot, Bovey Tracey, 
Devon, 


(138.}—STEAM HEATING.—Will Col. D. J. 
Smith say if he still uses steam for heating, as 
an 1911? I know those articles almost by heart, 
but things have changed so since then, and I 
saw no steam plants at the Ideal Home Exhibi- 


ae 


‘tion. _Possibly an anthracite stove affair, as 
used in brooder houses for chicks, may be 
better. A mechanic (I am only a good all- 


round amateur myself) tells me a proper verti- 
cal boiler could be used for power as well as 
heating, atany time. Simply closing the damper 
for 10 or 15 minutes should give sufficient pres 
‘sure to rum an engine. Is this correct? If so, 
it would suit me, but what about the valve- 
populating damper, with its rubber insertion?— 


1139.1-TWO-FIGURE WEATHERHOUSE. 
-Having made one of thé above, same being 
worked by catgut wound round a drum (with 
elastic on opposite side when gut lengthens), 
would someone kindly tell me what the proper 
adjustment (on this principle) should be, as I 
fnd 1t won’t work?—John Carr, 13, Bedeque 
Road, Belfast. 


[1140.}-AMMONIA BULB.—Can the Rev. 
W. F. A. Ellison (or someone else) inform me 
where I can obtain the 10 per cent. ammonia 
bulb recommended in his book ‘‘ The Amateur’s 


Telescope”? The firm mentioned cannot sup- 
plv.—H. P. 


{141.]—F LIES IN ELM TREE TOPS.—In the 
evening of the 5th several swarms of flies were 
noticed hovering just above the tops of tall (80- 
100 ft.) elm trees. (The tree tips seemed to be 
giving off a vapoury mist something after the 
style of the corona to the Sun at eclipse.) A 
telescope disclosed ite nature. Can any reader 
oblige with further particulars as to name of 
flies, etc.? Not having seen the same previously, 
I had to rub my eyes first.—F. E. Stephens, 
Keynsham, Som. 


{142.}-INSOMNIA.—Lady (unmarried), 32 
years, recovering from mental nervous break- 
down, induced by overstudy coupled with worry, 
is all right again, except sleep. Should be grate- 
ful for assistance from readers.—Keaptree. 


1143.J—BRIGHT’S DISEASE.—Have little 
boy, aged nine; went in hospital two years ago 
with tuberculosus hip: now at seaside home, and 
I am told he has Bright’s Disease badly. Is not 
this strange for a boy of his age? We are told we 
can have him home. Should like to treat hm 
on hygienic system. Can any reader advise me 
as to diet and general treatment? Diet at home 
seems very bad in such a case, such as kippers, 
-smoked haddock, ete.. sweets, chocolates, for a 
child with bad circulation, as he cannot keep 
warm.—Some Hopes. 


(144.}—DESTROYING LETTERS.—What is 
the quickest and simplest way of destroying a 


i E 


very large number of old letters? 
necessitates constant attention, as they cake to- 
gether, and unless constantly raked asunder 
only the outside portions get consumed. Any 
suggestions will be gratefully received.—F. B. 


[1145.}-BORAX AND STEAM.—Can anyone 
suggest any arrangement whereby I could make 
borax vapour pass over along with ordinary 
steam? At present I mix the borax and water 
and boil them, but I have to evaporate all the 
water before the borax can be made to pass 
over.. Would it be possible to heat the borax 
separately to high temperature and let the 
vapours pass into the steam chamber, or is it 
possible to get any compound which upon 
being boiled with water would liberate borax 
in the steam produced? Also can anyone tell 
me of:any oil which ‘has a low vapour point and 
which could be evaporated with water, so that 
the vapour of both would’ .pass over together? 
Is there any book which gives the vapour point, 
etc., of oils?—Vapour. r 

[146..— THEATRE SCENERY.— What is 
the optical principle (if any) on which this 
scenery is based, as I notice when such is seen 
near in daylight it is merely all patchwork 
and blobs of paint, whereas at a distance and 
by artificial light it appears totally different 
and very realistic ?—Interested. 


[147..—FROSTING AN ELECTRIC BULB. 
—I wish to frost an electric light bulb. 
Would anyone tell me a simple and easy pro- 


* 


cess ?—W. Farrell. 


[148.1— NIGHT-GLASSES. — It seems axio- 
matic that a large object-glass must collect 
more light than a small-one, and therefore 
render an object illuminated twilight only 
more easily seen by a field-glass with large 
o.g.’s. I once asked a gentleman holding, I 
suppose, the highest position in the optical 
world whether an object would not appear 
better illuminated in such circumstances, and, 
to my astonishment, he said this was decidedly 
not the case, while admitting that even in his 
own case a large o.g. in a field-glass was 
better by night than a small one. Theory was 
against it, and so much the worse for the 
facts. 
Glatton. 


[149.}-SULPHIDES.—Will any of your 
readers kindly say what sulphides are used 
in gardening work in dry or liquid form, and 
how prepared ?—Howe. 

[150.}-PHOTO-ELECTRICITY.—The latest 
edition of Ganot’s “Physics?” makes the 
astounding statement that “an insulated metal 
plate exposed to sunlight becomes strongly 
charged with electricity.” Oan any reader 
verify this and indicate any method of de- 
monstrating it? I have tested it frequently 
with the electroscope without finding the 
slightest sign of “ photo-electricity.’—B. . 


(151.—DRILLING CHINA.—What tool do 
the china repairers use for drilling holes in 
chinaware ?—Curious. 

[152.+-SPONGY BRASS CASTINGS.— 
Could any reader advise a remedy for spongy 
brass castings? I am using the 60-40 mixture 
for tball-valves and high-pressure taps, and 
occasionally get bad results. I understand the 
temperature of metal. I use rosin to flux, or 
salammoniac and borax. Would it be an advan- 
tage—t.e., would castings have a lesser tendency 
to sponginess—if the thickness of castings were 
reduced to a minimum? I dust moulds with 
fine bone-dust, sometimes rosin, and use Bir- 
mingham cemetery sand milled as dry as 
possible. Perhaps there is an effective solder 
for same.—S, A, 


(153. I—NEURITIS.—Could any reader 
recommend reliable treatment and cure: for 
neuritis? See advert. in ‘‘ Wanted Column.” 
—Sufferer. i 


——— r @ l 
ANSWERS TO CORRESPONDENTS. 
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The following are the initials, etc., of letters to 
hand up to 1 p.m. on Tuesday, September 12, and 
unacknowledged elsewhere :— 

F. W. Harris—Anxious—W. B. Housman—sS. A. 

J. C. O'M.—Yes. 

FRANK Fox.—Thanks, no. 

J. C. E.—We have no record. 

UpsILON.—With your water-power a turbine, cer- 
tainly. 

STAFFORD.—There was formerly a duty on clocks, 

but it was abolished in 1861. 


MOSELEY.—The first electric tramway in this coun- 
try was that at Leytonstone, Essex, which was 
opened on March 4, 1882. 


What do our optical readers say?— 


Burning REFINER.—Probably you have run it into the moulds 


too hot. The mould should be placed in a larger 
vessel of hot water and allowed to cool gradually. 


S. C. SopoTe.—The best thing to render leather soles 
of boots waterproof is to apply copal varnish, 
letting it dry in and repeating till the leather 
will absorb no more. 


E. AYRES.—The “Seven Wonders” of Wales are: 
Pistyll Rhaiadr, Wrexham Steeple, Llangollen 
Bridge, St. Winifred’s Well, Overton Yew Trees, 
Gresford Bells, and Snowdon. 


F. C. G.—The proper name of the shoddymaking 
machine is * Divel,” not °** Devil.” Some of the 
dictionaries still give divel and also divellicate, 
both meaning to tear to pieces. The French stl 
use the word “ diviller.” 


J. W. P.—Our Earth really visits comparatively but 
a small proportion of the solar domain. The 
.space actually traversed by our globe, though ex- 
ceeding fifty-fold the volume of the Sun, is but 
the minutest fraction of that vast sphere over 
which the Sun exerts supreme sway. 


BEN GREEN.—The stated limit of wheat cultare in 
Europe is in Jat. 64° N., in Norway and Sweden; 
in America in 54° N. in British Columbia. But 

the limit of cultivation depends to a large ex- 
tent on the elevation of the land, and the length 
of summer, rather than on mere latitude. It is 
a risky crop in Scotland, and also in some parts 
of Devonshire. 


L. S. A—Thanks. but we do not propose to “but 
in” to the controversy about the London University 
Matric. Exams. It seems to have been pretty 
much ‘‘ever thus.” If you turn to page 100 of 
our issue of October 21, 1870, you will find just 
such criticism of the then examiners, and on p. 
15S of that of -November 4, 1870, just such another 
reply thereto. 


DoustruL.—Pure cayenne pepper, when burnt, leaves 
a scarcely perceptible quantity of white ash, A 
red-coloured ash indicates the presence of Ted 
ochre, hrickdust, or other colouring matter. If 
red is present. it will be left behind ander the 
form of a dark-coloured powder or a small metal- 
lic globe. The cayenne pepper of the shops 4 
often a spurious article made reddish and por- 
dered up with enough red chillies to give it pu- 


gency. 
PLASH WoRK.—This is done as follows:—A piece 
ee jean is stretched on a board and fastened 
thereto by drawing pins. Theo the group of ferns 
or leaves is similarly carefully arranged nd 
fastened down to the jean. Next a quantity of 
indian ink, or other desired colour, is mixed. and 
a fine comb is charged with the colour. Then, 
holding the comb in the left hand, brush the 
colour through with the toothbrush over the work, 
graduating the shade by continuing the splashing 
where it is meant to be darkened. When all is 
dry, the leaves are removed and the white im- 
pression left is shaded and veined with a fine pen 


and indian ink. 


S —The distribution of accurate time by elec- 

ais signals from Greenwich Observatory began 
about the middle of last century, The clocks at 
London Bridge Station and the old Post Office in 
Lombard Street were the first to be connected, 
and later the principal railway termini, Green- 
wich mean time is now general throughout the 
British Isles. The suggestion has even been put for- 
ward recently that Greenwich mean time should 
he the one universal time in operation all over 
the zlobe. Its adoption would have certain prac- 
tical advantages. though it’ would at first in- 
volve some dislocation. Under the present system 
an occurrence in Australian is often reported in 
English papers the day before it took place, ac- 
cording to the calendar 


————>-see-<—_— 


USEFUL AND SCIENTIFIC NOTES. 

Coating Metals.—Mr. W. B. Brunskill. 
21, Jutland Avenue. Cark-in-Cartmel, Lan- 
cashire, has patented a rust-preventing coat- 
ing deposited on iron or steel articles by 
immersing the articles in a boiling soluticn 
of monometallic zinc orthophosphate in cen- 
tact with metallic zinc, contact with iren 
being prevented. The coating consists mainly 
of metallic zinc, the formation of iron phos: 
phate being minimised and, as far as possible. 
obviated. The iron or steel article may te 
suspended in the phosphate solution by a 
zinc strip or hook, and may be loosely en- 
wrapped in the supporting device, or may 
have zinc:strips loosely twisted about it; <r 
it may be carried in a perforated zinc tray or 
wire basket, or clipped to a perforated zinc 
plate. The solution is contained in a zinc or 
galvanised iron tank, and to the solution 
may be added sufficient finely-divided zinc to 
impregnate the whole solution when boiling. 
After treatment in the tank, the article is 
washed_to\ remove any loose deposit of iron 
phosphate and allowed to dry. 
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-MATHEMATICS AND PATE AND 
i FREEDOM. 


“ Mathematical Philosophy : A Study of 
Fate and Freedom,” by Cassius J. Keyser, 
Ph.D., LL.D., Adrain Professor of Mathe- 
matics in Columbia University (E. P. 
Dutton and Company, 681, Fifth Avenue, 
New York), is a bulky volume of 466 
pages, the aim of which is to discuss the 
close fundamental connections ` between 
mathematics and philosophy, and the 
claim for which as such is “ fundamentally 
the study of Fate and Freedom.’’ The 
practical question—a much larger one, 
perhaps, as the author admits—is how 
much mathematical knowledge, discipline, 
and habit may be reasonably regarded as 
indispensable to the proper equipment of 
a philosopher. About that there have 
been and probably always will’ be 
differences of opinion expressed pretty 
freely, as our own many volumes will 
bear witness, and certainly by some 


-whose opposition has not merely been 


confined to ‘‘ false and malicious diatribes 
. against mathematics,” although Professor 
Keyser says so. Anyhow, his claim is ably 
argued and his treatment of his subject 
attractive. To attempt an abstract of the 
book would be an injustice, for every page 
deserves careful study, and an extract or 
two may best indicate his aim and pur- 
pose. How much mathematical training 
is necessary to the proper equipment of a 
philosopher? The following passage is the 
reply :— 
_ © The first consideration grows out of the 
fact that a philosopher is a human being. 
It is immediately evident that the proper 
equipment of a philosopher must include 
as much mathematical training as is essen- 
tial to the appropriate education of men 
and women as human beings. How much 
is that? Be good enough to note what 
the question precisely is. I am not asking 
how much mathematical discipline is 
essential to a ‘liberal education,’ for this 
‘fine term, though clearly defined long ago 
by Aristotle in terms of spiritual interest 
-and attitude, has in our day lost its signi- 
ficance even for the majority oi academic 
folk, who ought to be ashamed of the fact. 
-That great man the late Lord Kelvin used 
‘to tell his students that among the 
-4 essentials of a liberal education is mas- 
tery of Newton's “Principia” and 
‘“Herschel’s “ Astronomy. >` On the other 
hand, such educators as Matthew Arnold, 
John Henry Newman, Thomas Huxley, 
‘though differing infinitely in their out- 
looks upon the world and in their esti- 
mates of worth, yet unite in denying 
Kelvin’s contention impetuously or even 
with scorn. Let us so frame our question 
as to avoid that debate. The question is: 
How much mathematical discipline is 


essential to the appropriate education of 


men and women as human beings? This 
exceedingly important question admits of 
a definite answer and it admits of it in 
terms of a supremely important and in- 
contestable general principle. A clue to 
the principle is found in the phrase T 
have just now emploved: education of 
men and women as human beings. Before 
stating the principle, it will be convenient 
to give it a name. Ishall call it the Prin- 
ciple of Humanistic Education as distin- 
guished from what has come to be desig- 
nated in our dav as Industrial Education. 
I sav ‘as distinguished from ` because the 
two Varieties of education, whether they be 
compared with respect to the conceptions 
which he at the heart of them or with 
respect to the motives which actuate and 
sustain them, are widely different. In 
order to set the principle in a clear light, 
let me indicate briefly the obvious facts 


lying at its base and leading naturally to 
its formulation. 

‘“What the individuals composing our 
race have in common falls into two parts: 
a part consisting of those numerous in- 
stincts, impulses, traits, propensities, and 
powers which we humans have in com- 
mon, not only with one another, but with 
many of the creatures constituting the 
world of animals—a subhuman world ; and 
a second part consisting of such instincts, 
impulses, traits, propensities and powers 
as are distinctively human. These latter, 
we may say, constitute our Common 
Humanity. They present, indeed, an end- 
less variety of detail, but in the long course 
of man’s experience with man he has 
learned to group them, in accordance with 
their principal aspects, into a small num- 
ber of familiar classes. And, accordingly, 
the nature of our common humanity is 
fairly: well characterised by saying that 
human beings as such possess in some 
recognisable measure such marks as the 
following : a sense for language, for expres- 
sion in speech—the literary faculty; a 
sense for the past, for the value of expe- 
rience—the historical faculty ; a sense for 
the future, for prediction, for natural law 
—the scientific faculty ; a sense for fellow- 
ship, co-operation, and justice—the politi- 
cål faculty ; a sense for the beautiful—the 
artistic faculty; a sense for logic, for 
rigorous thinking—the mathematical 
faculty; a sense for wisdom, for world 
harmony, for cosmic understanding—the 
philosophical faculty ; and a sense for the 
mystery of  divinity—the religious 
faculty.’ 

With his strictures on the ‘ethical 
teaching based on a false philosophy ” few 
will differ. They are followed by a series 
of questions which seem to merit honest 
answers :— 

“ What are the bearings af the new con- 
cept of man upon the social so-called 
sciences of economies, politics, and govern- 
ment? , 

“Can the new concept transform those 
ages-old pseudo-sciences into genuine 
sciences qualifiel to guide and guard 
human welfare because based upon scien- 
tific understanding of human nature? ` 

“In view of the radical difference 
between the distinctive nature of animals 
and the distinctive nature of man, what are 
likely to be the principal differences 
between 

‘Government of Space-binders, by 
Space-binders, for Space-binders, 
“and 
“ Government of Time-binders, by 
Time-binders, for Time-binders ? 
“Which of the two kinds of government 


best befits the social régime of antocrats, 


or plutocrats, and slaves? And which best 
befits the dream of political equality and 
democratic freedom ? 

‘“ Which of them most favours the pros- 
pevity of ‘Acquisitive Cunning’? And 
which the prosperity of Productive Skill? 

“ Which of them is the most friendly to 
the makers of wealth? And which of them 
to the takers thereof? 

“ Which of them most favours ‘ boss’ re- 
pression of others? And which makes the 
best provision for intelligent self-expres- 
sion? — 

“Which of them depends most upon 
might and war? And which upon right 
and peace? | 

“Which of them is 
‘politics,’ by politicians ? 


government by 
And which of 


them by science, by honest men who know? 


“If man’s time-binding energy, which 
has produced all the wealth of the world, 
both material and spiritual wealth) be 


natural energy, and if, as is the case, the 
wealth existing at a given moment be 
almost wholly a product of the time and 
toil of the by-gone generations, to whom 
does it of right belong? To some of the 
living? To all of the living? Or to all of 
the living and the yet unborn? Is the . 
world’s heritage- of wealth, since it is a 
natural product of a natural energy and 
of time (which is natural), therefore a 
‘natural resource’ like sunshine, for 
example, or a newfound lake or land? If 
not, why not? What is the difference in 
principle? 

“ Are the ‘right of conquest’ and the 
‘right of squatter sovereignty’ time- 
binding rights? Or are they space-bind- 
ing ‘rights’ having their sanction in ani- 
malistic ‘ethics,’ in a zoological philo- 
sophy of human nature?” 

For the great engineer looks, and 
we think, not without reason, for ‘‘ en- 
gineering statesmanship to provide an 
education ’’ which shall teach boys and 
girls and men and women ‘‘ what, as re- 
presentatives of man, they really and 
naturally are—not a higher species of 
animal, nor a lower species of angel—but 
humans whose proper life is time-binding 
life, civilising life, life in Time ’’— 

“In view of such considerations it is 
easy to see what the defining marks of a 
great engineer are destined to be. They 
will not be the marks of mere ‘ efficiency ’ 
ver of mere technological knowledge nor ol 
technological skill—they will not be mere 
engineering technique of any kind, 
whether ‘civil’ or ‘mechanical’ or 
‘marine’ or ‘architectural’ or ‘ sani- 
tary’ or ‘chemical’ or ‘electrical’ or 
‘industrial’; these things will be im- 
portant, as they are now, they will indeed 
be indispensable, but they will not con- 
stitute, and they will not define, the great 
The characteristic marks of the 
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engineer. of t 
great engineer will be four: Magnanimity 
—Scientific Intelligence — Humanity — 
Action. 


“He will be religious and he will be — 
patriotic : ‘ to do good ° will be his religion, 
and his love of country will embrace the 
world. For he will be the scientific or- 
ganiser and director of the civilising ener- 
gies of the World in the interest of all 
mankind.” 

nD O GE eae 

Steel Masts for Aerials.—Steel masts, in- 
stead of wooden masts, which are difficult to 
obtain, and often unsatisfactory, aie recom- 
mended by “ Steel Structures” for use in 
connection with amateurs’ wireless installa- 
tions. A simple tubular mast 30 ft. or 40 ft. 
high is usually suitable. This type is built 
up of several lengths of galvanised solid- 
drawn tube, each length being slightly less 
in diameter than the one immediately below 
it. A crossbar may be inserted in the upper 
end to provide a ready means of attaching 
the span wires, and rings secured around one 
of the sockets permit of the easy attachment 
of guy ropes. For larger installations lattice 
girder masts are available, and are as easily 
erected. 

Most Powerful Train Engine. — Tho 
“ Pacifie’’ type of engine which has been 
adopted by the Great Northern Railway 
Company is the most powerful express pas- 
senger engine vet built. In a recent trial 
twenty large carriages, weighing approxi- 
mately six hundred tons—nearly double the 
load of the average express passenger train— 
were drawn by one of these new locomotives 
between King’s Cross and Grantham in 122 
minutes. The average speed on this jouruey 
was about 52 miles per hour, and the highest 
speed obtained 75 miles per hour. The second 
of these engines is now employed for the 
“Flying Scotsman’? with very satisfactory 
results as regards, punctuality. In the com- 
pany's workshops at> Doncaster more engines 
of this type ‘are*being built. 
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BRITISH ASSOCIATION MEETING 


AT HULL. 
(Continued from page 91). 


The meeting of the British Association 
concluded last week very satisfactorily. 
At a meeting of the General Committee 
of the Association it was announced that 
a donation of £10,000 had been received 
‘from Sir Charles Parsons, the developer 
of the turbine, who was President three 
years ago. This, it is expected, will lead 
to the bestowal of larger sums for the 
endowment of scientific research. Next 
year’s Congress will be held at Liverpool, 
with Professor Sir Ernest Rutherford as 
President. In 1924 the Association will 
meet at Toronto. , 

We conclude this week our abstracts o 
the rest of the presidential addresses to 
the Sections. 


SECTION I.—PHYSIOLOGY. 


Tne EFFICIENCY OF MAN AND THE FACTORS 
WHICH INFLUENCE IT. 


Address by Professor E. P. CATHCART, 
M.D., D.Sc., F.R.S., President of the 
Section. 

“ Everyone is well aware that once a 
whythm, or the. proper co-ordination in 
the play of a set of muscles in the per- 
formance of some definite act. is mastered, 
not only is the energy expenditure reduced 
by the exclusion of numerous extraneous 
muscular activities, but there is an actual 
enhancement of the ease with which we 
yerform the specified act. Willingly or 
unwillingly, those who have to do much 
1epetitive work, be it playing golf, a musi- 
cal instrument, or working a machine, 
soon appreciate the fact, when they think 
about it at all, that their best and easiest 
results are obtained under certain very 
definite conditions. To take a single 
example, the work of forward progression 
or walking is performed most easily when 
w adopt our own gait. 

‘It is.not suggested that the methods 
adopted by workers independently are the 
periect methods, and that proper investi- 
gation will not discover better and easier 
methods of performing certain given 
cperations. If newer and more economical 
methods are to be developed and brought 
into operation, the only real chance will 
Le to segregate the newer young workers. 
Vernon gives an excellent exanple of the 
necessity of doing so. The output of a 
certain necessary stock article had to be 
increased. A tactory concerned in the 
production turned out 5,000 per week, and 
ihis could not be increased—the regular 
workmen had a certain rate and habit 
of work. A new factory was started, 
staffed with hands new to the work, and 
after six months’ practice they produced 
13,000 articles per week. 

“Tt can be shown that if a certain 
distance has to be covered in a definite 
time there is an optimum rate of forward 
y rogression. Cathcart, Lothian, and 
Greenwood found, for example, that when 
ihe cost per mile alone was considered, 
the minimum value was reached at a rate 
of about three miles per hour, but when 
the question of time as well as distance 
arose, i.e., if a distance of, let us say, 
one mile was to be covered and sixty 


minutes were available to do it in, would f 


it be more economical to march the mile 
rapidly or slowly and have a longer or 
shorter period of rest? Our experiments 
showed that the lowest hourly value was 
obtained at a rate of a mile in about 
twenty-three minutes, i.e., marching for 
twenty-three minutes in the hour and rest- 
3ng for thirty-seven minutes. To spend 
thirty-two minutes on the march cost 
about 5 per cent. more, and to reduce the 


marching time to sixteen minutes in- 
creased the cost by about 15 per cent. 


MALNUTRITION OF GERMANY. 
‘“ An insufficient intake of food or the 
consumption of poor or inadequate food 
is one of the chief sources of genera] in- 


efficiency. Our resistance to the effects. 


of hard and continual work, just as to 
the effects of an infection, is largely con- 
trolled by our reserves. Complete starva- 
tion is a state which is rare, and does 
not affect the question at issue. The much 
more important problem is unfortunately 
only too common, the influence of chronic 
under-nutrition, a condition which lowers 
efliciency, not merely in the actual per- 
formance of muscular work, but by induc- 
ing an increased susceptibility to disease. 
This is ‘a question which has never re- 
ceived the attention which its importance 
demands. 

“The actual record of an experiment 
on a gigantic-scale is provided by the 
experience of Germany during the war. 
A general statement of the effects of the 
blockade is contained in a long document 
prepared by the German Government 
(dated December, 1918). Admittedly the 
document was prepared for a specific pur- 
pose; but, after making all allowances, 
the record of the far-reaching effects of 
chronic underfeeding is valuable. It may 
be remarked that many of the statements 
receive corroboration in the report drawn 
up. by Professor Starling on the food 
conditions in Germany. Apart from the 
increased death rate, the increased 
liability to disease, and the slow recovery 
from the attacks of disease, the document 
definitely states that the working capacity 
of the people was reduced by at least 
cne-third.”’ l 


SECTION J.—PSYCHOLOGY. 


ON THE DEVELOPMENT OF PSYCHOLOGY IN 
GREAT BRITAIN. 

Address by Cmarres S. Myers C.B.E., 
M.A., M.D., Sc.D., F.R.S., President of 
the Section. 

Dr. Myers did not entirely approve of 
the efficiency engineers’ methods. 

Efficiency engineers, he said, had advo- 
cated ‘‘the one best way ” of getting fac- 
tory work done. - Such a method was 
harmful, because it discouraged initiative, 
for no two individuals could be trained to 
precisely the same rhythm and movement 
of work. The experience of the National 
Institute of Industrial Psychology (of 
which Dr. Myers is the director) is that 
nothing useful can be done unless the con- 
fidence and the collaboration of the 
workers are secured. It would be a bad 
day if ever the manual worker began to 
think that discovery and construction 
were outside the scope of his activities, 
and that he was a mere automaton. 

It ought to be one of the functions of a 
Trade Union to inauire into good and bad 
methods of work, and to insist on all their 
members obtaining an adequate training 
ja their occupations. By an experiment 
his own department secured an increase 
of 35 per cent. in output, and at the end 
of it they were unanimously thanked by 
the workers, not because the workers had 
earned more, but because they went home 
feeling far less tired than ever before. 


SECTION K.—BOTANY. 
[TRANSPORT OF ORGANIC SUBSTANCES 
PLANTS. 


Address by Professor H. H. Dixoy, 
Sc.D., F.R.S., President of the Section. 


Professor Dixon devoted his address to 
the transport of organic substances in 
plants. Plant physiologists, he said, had 
not given the subject the attention it de- 


IN 


in defiance of gravity struck the casual 


observer and forced him to speculations 
as to how it was contrived,but the trans- 
mission of organic substances forced itself 
only on those who were more or less con- 
versant with some of the Jeading facts of 
vegetable physiology. The generally ac- 
cepted view was that organic substances 
were distributed by means of the bast, the 
wood also acting as a channel for them 
tə opening buds and developing leaves, 
especially in spring, when root-pressure 
was active. l 

The classical view was that these 
organic substances were carried down- 
wards in the bast. But calculations made 
on different bases agreed in showing that 
the downward stream would have to flow 
at rates of from 20 to 140 centimetres per 
hour. Such a rate of flow would seem im- 
possible, in view of the narrow transverse 
section of the channels, the frequent 
occurrence of transverse walls, and the 
lining of protoplasm and large protein 
contents, which would prevent the free 
passage of fluids. Actual experiments 
with eosin and other colouring matters 
had shown the existence of reversed cur- 
rents through the open vessels of the 
wood. The occurrence of local contractions 
in leaves suggested that local increases of 
permeability supplied dissolved organic 
substances to the distal ends of certain of 
the filaments of the tracheæ. The tension 
developed by the transpiration of other 
regions drew these along downward as 
well as upward channels in the wood. 

But if the bast did not serve for the 
longitudinal transport of organic sub- 
stances in plants, it must have some other 
function. That might be to serve as a 
means of interchange between the living 
cells and the dead conduits. 


SECTION L.—EDUCATIONAL 
. SCIENCE. . 
EDUCATIONAL AND SCHOOL SCIENCE. 


Address by Sir RicHarp GREGORY, 
F.R.A.S., F.Inst.P., President of the 
Section. 

Sir Richard Gregory said that education 
might be defined as a deliberate adjust- 
ment of a growing human being to its 
environment, and the scope and charac- 
ter of the subjects of instruction should 
be determined by this biological prim- 
ciple. What was best for one race or 
epoch need not be best for another. The 
essential mission of school science was to 
prepare pupils for civilised citizenship by 
revealing to them something of the beauty 
and the power of the world in which they 
lived, as well as introducing them to the 
methods by which the boundaries of 
natural knowledge had been extended. 
School science, therefore, was not in- 
tended to prepare for vocations, but to 
equip pupils for life. It should be part 
of a general education, unspecialised, but 
in no direct connection with possible uni- 
versity courses to follow. Less than 5 per 
cent. of the pupils from State-aided secon- 
dary schools proceeded to universities, and 
vet most of the science courses in these 
schools were based on syllabuses of the 
type of tniversity entrance examinations. 
The needs of the many were sacrificed to 
the few. 

Too much importance was attached to 
what could be covered by personal experi- 
ment and observation. Every science 
examination qualifying for the first school 
certificate, which now represented sub- 
jects normally studied up to about sixteen 
years of age, was mainly a test of prac- 
tical acquaintance with facts and prin- 
ciples encountered in particular limited 
fields, but not a single one afforded receg- 


served. The ascent of water in high trees ; nition of-a broad and ample course of in- 
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struction in science such as was a neces- 
sary complement to laboratory work. 

The number of candidates who had pre- 
sented themselves at examinations of the 
standard of first school certificates last 
year was about 42,000; of that number 
12,500 took papers in sections of physics, 
15,000 in chemistry, 11,400 in botany, 5,000 
in physics and chemistry combined, 113 in 
the natural history of animals, 31 in geo- 
logy, 5 in zoology. The numbers sug- 
gested that general scientific teaching was 
almost non-existent. The range of in- 
struction in the portions of subjects taken, 
moreover, was almost confined to what 
could be taught in a laboratory. Reading 
or teaching for interest or to learn how 
physical science was daily extending the 
power of man received little attention be- 
cause no credit for knowledge thus gained 
was given in examinations. ‘There was 
very special need for the reminder that 
science was not all measurement, nor all 
measurement science. | 

So much had been said, and could be said, 
in favour of ‘broad courses of general in- 
formative science, in addition to labora- 
tory instruction and lessons which fol- 
lowed closely on it, that the rarity of such 
courses in our secondary schools was a 
little surprising. Their absence seemed to 
be due to several reasons. Teachers them- 
selves were specialists in physics, chemis- 
try, biology, or some other department of 
science. Natural science as a single sub- 
ject no longer existed in any school or 
university. But even dia teachers of in- 
terests sufficiently wide exist, they would 
be compelled by the exigencies of examina- 
tions to conform to syllabuses correspond- 
ing to no natural boundaries of knowledge. 
The proximate or ultimate end of the in- 
struction was not education, but examina- 
tion. Moreover, the laboratory equip- 


ment for a highly specialised branch was |: 


more easy to supply than that for a 
generalised course. 

The main requirement was avoidance of 
limiting science teaching to what could be 
done practically, for no general survey was 
possible under such conditions. Even if 
two-thirds of the allotted time were de- 
voted to laboratory experiment and the 
questions provoked by it, the remaining 
third should be used to reveal the wonder 
and the power and the poetry of scientific 
work and thought. In short, he made a 
plea for the expansion of scientific instruc- 
tion in a humanising spirit. 


SECTION M.—AGRICULTURE. 


THE PROPER POSITION OF THE LANDOWNER 


IN RELATION TO THE. AGRICULTURAL 


INDUSTRY. 
Address by the Right Hon. Lord 
' BLEDISLOE, K.B.E., President of the 
Section. 


Lord Bledislve concluded an exhaustive 
review of the history of British agricul- 


ture, and the views of those interested, 


either as landowners, farmers, or re- 
formers, as follows :—. 

“ What is most needed in rural Britain 
to-day is pride on the part of landowners, 


great and small, in their class, and a 


“consciousness of their beneficent and re- 


constructive power, coupled with stolid 
determination to play their part—the 
leading part—with knowledge and sym- 
pathy in the building up of a well- 
organised and niutually helpful agricul- 
tural community, undeterred by transient 


difficulties. and unshaken by the tempta- 


tion to evade their high responsibilities by 
the entire alienation of their ancestral 
estates, or by evoking Government aid 
in the solution of economic problems which 
they alone can best solve. Their tradi- 
tions are great. but their future destiny 


is greater, if they have but the vision, 
the courage, and, above all, the will to 
press resolutely forward towards the goal 
to which public duty and material advart- 
tage alike point the way. 


“ But no policy; however prudent, can 
gain public approbation ənd endorsement 
in the twentieth century which discounts 
the human factor—which, in fact, does 
not, in conformity with Jeremy Bentham’s 
dcctrine of ‘ Utilitarianism,’ conduce to 
‘the greatest happiness of the greatest 
number.’ Upon the prosperity of the in- 
dustry depends the remuneration of the 
worker and his access to domestic com- 
forts beyond the bare necessaries of life. 
Upon it depends the maintenance of the 
social and recreative side of village life. 
The disruption of landed estates is often 
accompanied by social disorganisation of 
the village community and stagnation of 
those activities-and interests which afford 
an invigorating alternative to the routine 
of the wage-earner’s toil, and tend to en- 
hance his occupational keenness and 
efficiency. If, then; the welfare, economic 
and social, of the rural population rests 
ultimately upon that of the industry 


which affords them employment, and if’ 
| this in turn depends upon the wise leader- 


ship of the landowning class, may not the 
moral ‘ Utilitarianism” of Bentham be 
combined with the commercial utili- 
tarianism of the twentieth century, and 
the decadence of the landowner be 
deemed to be synonymous with, or at 
least to prelude to, that of the rural 
worker? If so, it will not be untrue—but 
may it never be necessary—(corrupfing 
Goldsmith’s famous couplet) to say :— 
“Ill fares the land, to hastening ills a 


prey, | 
Where wealth accumulates and squires 
decay.’ ”’ 
RAILWAY BRIDGES. 
In the engineering section an interesting 
paper was given by Mr. Conrad Gribble, 


assistant to the chief engineer of the. 


North-Eastern Railway Company. The 
guiding motives to-day. he pointed out, 
were a desire for economy, both in first 
cost and in subsequent maintenance of 
bridges, and a striving after a more accu- 
rately designed structure in which there 
were no weak links. The necessity 


for stronger bridges which would 
safely carry modern locomotives and 
the experience gained in a century 


of fighting against corrosion of metal- 
lic structures had compelled engineers 
to consider very carefully what were 
the best materials to employ in order to 
provide not only the strongest but also the 
most durable form of bridge. After re- 
ferring to the increased use of concrete 


and the suggested employment of high ten- 


sile alloy steel, and discussing the pos- 
sibility of stainless steel for bridges, he 


declargl that to measure the precise factor 


of safety of a particular bridge it was 
necessary to know not merely the actual 
stresses under speed conditions, but also 
the maximum load which the bridge would 
carry without failure. No experiments 
had been carried out to ascertain the latter 
figure, and therefore some of the discus- 
sions regarding the exact amount of the 
impact effect on bridges were rather 
artificial. 
WEATHER CYCLES. 

A discussion on weather cycles in rela- 
tion to agriculture and industrial fluctua- 
tions brought the mathematical, economic 
science, and agricultural sections together. 
Sir W. Beveridge. Director of the London 
School of Economics, explained his theory 
of weather prediction. His work, he said, 
was based on 399 vears of statistics relat- 
ing to prices of wheat in Western Europe, 
which he had analysed by a method of 


periodograms. He had marked out all the- 
possible periods from two and a-half years ` 
to eighty-four years to see if anything 
corresponded with the facts, and he be- 
lieved there were at least two periods, one 
of 5.1 years and the other of 355.5 years, 
which were certain, the probability being, 
in his opinion, something like 8,000 to one 
that they were not the result of chance. - 
He no longer, however, professed to pre- 
dict future weather, as he did in his first 
paper on the subject, but he hoped that in 
1923 he might possibly be able to predict 
for 1924. l 

Professor H. H. Turner, astronomer at 
Oxford, said they were grateful to Sir 
William for having worked out a longer 
number of years of statistics than had ever 
been done before, but he was doubtful if 
there were really many true periods in 
Nature. Most periods, like, for instance, 


‘the rotation of the Earth, were substan- 


tially, but not mathematically, correct, 
being subject to oscillations from unknown 
causes. Each period suggested by Sir W. 
Beveridge would have to be worked ont 
experimentally. 

Mr. R. A. Fisher, of Rothamstead, was 
of opinion that the figures of the Ministry 
of Agriculture were of very little use so far 
as considering the effect of the weather 
cycles. | 

PLANKTON. 

In a paper on the biological interchange 
between the Atlantic and the North Sea, 
Dr. Bowman, who is carrying on researches 
for the Fishery Board for Scotland, 
showed how the observation of the occur- 
rence of particular organisms in the 
plankton or floating population of the sea 
does in at least one case enable the 
scientist to give the fisherman information 
of a very practical nature. During dif- 
ferent years the flow of Atlantic water 
between the Shetlands and Scotiand varies 
considerably. None was observed from 
1906 to 1920, and less in 1922 than 1920 
and 1921. During 1922 hake were plen- 
tiful. This is correlated with the fact 
that the Atlantic current brings with it 
large quantities of an organism called 
salpa, which can be seen quite easily from 
a boat, whose presence coincides with an 
enormous reduction in the numbers of 
the other members of the plankton, par- 
ticularly the minute crustacean’ which 
forms so great a bulk of fish food, particu- 
larly that of the herring and mackerel, so 
that an abundance of salpa means a bad . 
herring season. | 

That further information of a similar 
character will be forthcoming before long 
was foreshadowed by Mr. Storrow, who in 
a paper on herring fluctuations showed 
that there is a distinct relation between 
tidal phenomena and the productivity of 
the herring fishery, the tidal phenomena 
preceding good herring seasons by four 
years. Future work will probably enable 
us to foretell good or bad summer herring 
fishing. 


FLOATING LIFE IN THE SEA. 

The proceedings at the Geology Section 
were made extremely interesting by a 
statement by Dr. J. Schmidt, of Copen- 
hagen, who made a report on the Dana 
Expedition in the Atlantic. He arrived 
at Plymouth a month ago from the third 
of his three Dana Expeditions, and the 
Dana had been brought round to Huil for 
the inspection of members. 

Dr. Schmidt explained that the work of 
his expeditions was spread over two years, 
of which 557 days had been actually at 
sea. He covered 440 stations and traversed 
altogether 45,000 miles, covering the 
Mediterranean, the Atlantic, and one ex- 
cursion through the Panama Canal into 
the Pacific. The »work was devoted en- 
tirely, to, the(floating life in the sea, sam- 
ples being taken from the surface down to a 
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considerable depth. It would take a con- 
siderable time before the enormous mass 
of material collected could be examined 
and worked up, but he expected that when 
this was done there would be more infor- 
mation than had been obtained by any 
previous expedition, including the Chal- 
enger, with special relation to floating 
life. 


DEAFNESS AMONG BOILER- 
MAKERS. 


Dr. T. Ritchie Rodger contributed a 
paper on “The Pathological Effects of 
Excessive Sounds on the Cochlear Appara- 
tus, Considered in Relation to the Theories 
of Sound Percention.”’ 


He had some years ago undertaken an 
investigation of the deafness occurring 
among boilermakers, and reviewed at the 
same time the experimental work done by 
Continental otologists on the cochlea of 
animals exposed to loud sounds.’ To-day 
he wished to discuss what light was 
thrown by the data so'obtained on the 
question as to whether analysis of sound 
occurred in the cochlea or in the brain. 


He explained the method and scheme of 
his investigation, and stated that even 
the youngest of the employees, although 
they alleged they were not deaf at all, 
were found to have depreciation of hear- 
ing for tuning forks corresponding in pitch 
to the sounds predominating in the work- 
shop, while showing no less of hearing for 
notes lower and higher in the scale. ” 


These predominant noises represented 
notes of 400 to 500 vibrations per second, 
while the range of the human speaking 
voice was probably from 100 to 200 vibra- 
tions per second—henice the fact that these 
youths had not noticed any deafness. In 
cases of longer standing there was deafness 
all along the scale, but more marked for 
` the medium note. 

Putelli, of Venice, had found deafness 
for high notes only in the case of engine 
- drivers exposed to the shrill whistle of 
the engine, hearing for low notes not being 
at all affected. . 

Experiments on guinea pigs exposed to 
loud electric bells in the cages had been 
conducted by Wittmaack, Von Eicken, 
Hoessli, and others, and all had agreed 
that deftnite localised atropic changes were 
found in the basilar membrance of the 
cochlea, ranging in situation according to 
the pitch of the bell. 


KATERGY. 

Dr. Eve defined energy as the capacity 
to do work, and said that sunshine was 
the source of practically all the energy on 
earth. Everywhere around us we saw a 
strong tendency for energy to flow down- 
hill to a lower level. This was the law of 
katergy, a new word meaning the flow of 
energy in the ordinary downhill direction. 
It had given us the stars, the dead earth, 
and the sunshine. It was exemplified in 
the tugging of an apple on its stalk, the 
flow of a river, the burning of flame, and 
the rust of iron. The strainings of this 
law provided the driving force not only of 
astronomy, chemistry, and physics, but 
also of living things. 

But at the outset the puzzling difficulty 
arose, said Dr. Eve, that planets flatly 
contradicted this law by making energy 
flow uphill, forming food and fuel. To 
meet this he propounded a new. law of 
anti-katergy, that certain chemical trans- 
formers can compel part of the energy of 
sunshine to flow uphill and turn into the 
chemical energy of starch or the potential 
energy of clonds. The dawn of life con- 
sisted in sunshine finding better and better 
materials to katergise it. The anti-law of 
katergy would provide the possibility of 
growth, and when once that had started 
the colloid complexes would begin com- 


iar 


peting for sunlight, energy, and the best 
katergisers would overgrow the worst. 
After inconceivable ages this upward evo- 
lution would produce the plants of to-day. 
Sunlight energy merely flowed down those 
organised channels, which provided for it 
the best means of katergy. This enabled 
us to acquit the gentle plants of delibe- 
rately murdering each other as in the old 
view, but the effect was the same. 

Dr. Eve applied this doctrine to common 
biological problems, such as the buds of 
trees, the pigmentations of twigs in win- 
ter, and why weeds supplant garden 
plants in a neglected garden. The hypo- 
thesis was thus confirmed that plants 
might be regarded as the materialisations, 
highly evolved and perfected, of the strain- 
ing of solar energy to katergise, and in 
this way they were analogous to rust and 
flame. The climax of this view was the 
important addition which it enabled them 
to make to Darwin’s law of the survival 
of thé fittest. Fit for what? For the 
optional katergy in their environment. It 
was the best katergisers, which survived. 
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SCIENTIFIC SOCIETIES. 


G ef 
TURBINES AND RBCIPROCATING 
ENGINES. 


Some marine engineering problems were 
referred to in his presidential address 
to the Institute of Marine Engineers on 
‘September 12 by Engineer Vice-Admiral 
Sir George G. Goodwin. He said that the 
reciprocating steam engine had reached 
such a stage of perfection that no radical 
improvement in its performance was ex- 
pected. He was sure it would find favour 
in the merchant service for a long time to 
come, l 

The steam turbine, which had enabled 
higher powers to be developed and higher 
speeds to be obtained, was rapidly grow- 
ing in favour, and presented some in- 
teresting problems in the practical im- 
provement of its details and in the en- 
deavour to obtain a high thermal 
ciciency. The intrcduction of the tur- 
bine gave a setback in certain quarters to 
reciprocating engines of all types, and 
this feeling also took a share in the rela- 
tive retardation of the Diesel engine in 
Great Britain. 

Alluding to the Admiralty’s lead in in- 
troducing oil engines, Admiral Goodwin 
said he was inclined to think that the 
ordering of some of those engines from 
the Continent put British engineers on 
their mettle and was'a prominent factor 
in the real start of the industry in this 
country. 

Referring to the troubles due to 
mechanical reduction gearing, Sir George 
urged that the practising engineer of the 
future must possess a better knowledge of 
physical metallurgy than he generally 
possessed at present. The Institute might 
foster a better connection between educa- 
tion at school and training in the work- 
shop or afloat. 
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Boiler Compositions.—A process of making 
liquid boiler compositions, patented by J. W. 
Rigby, 74, High Street. Belfast, consists in 
boiling pulped peas and linseed in water, after 
which washing soda is added and the mixture 
again boiled. The liquid is decanted and the 


residue is boiled with an equal quantity of 


water. The resulting liquid is decanted and 
added to the previously decanted liquid. Pre- 
ferred proportions are 3 Ib. of peas, 14 Ib. of 
linseed, 1 lb. of washing soda, with 12 gallons 
of water. The residue may be dried, and 
used for making cattle food. 


SCIENTIFIC NEWS. 


The month of October includes one of 
the very best periods of the year for ob- 
serving meteors, They are usually quite 
abundant, and belong to a large number 
of different Radiant Points. The best 
known of them all is the system radiating 
from about 92° + 15° in the N.E. region 
of Orion. This is not a very rich display, 
like the Leonids or Andromedids of 
November, but it returns every year and 
remains visible between about the 15th 
and 24th of the month, and probably 
longer than that. There is another 
stream from the eastern region of Aries at 
43° + 21°, which lasts a long time, cer- 
tainly during the six months from July 
to December, but its principal activity is- 
to be seen in ‘October, from the 18th to 
ólst. The meteors are slow, and brilliant 
fireballs are frequently seen amongst 
them. Quite a host of other radiants are- 
displayed, and the observer may gather 
a plentiful harvest if he will attentively 
watch the heavens at this period of the- 
year. 


So far, the biggest telescope in the world. 
is the reflector, with a mirror 8 ft. 4 in. 
in diameter, recently erected at the Solar: 
Physics Observatory on Mount Wilson, 
California. The second largest is the 6 ft. 
reflector in the Canadian Government Ob- 
servatory at Victoria, British Columbia. 
But Canada is soon to-have a new obser-- 
vatory on the Pacific Coast, the main 
instrumental equipment of which will bea 
reflecting telescope, the mirror of which. 
(already successfully cast) will be 10 ft. in 
diameter, or 20 in. larger than that at 
Mount Wilson. The focal length of this 
huge mirror will be 50 ft., and the cost of 
mounting it in the observatory, estimated. 
at 300.000. dols. (about £60,000), has been 
provided by a Mr. Chas. H. Frye, of 
Seattle, after whom the observatory is to: 
be named. Celestial photography is to be 
the main routine work of the staff, but it 
is proposed to popularise astronomy by 
opening the observatory every day to the 
general public, who will be shown the 
various instruments and initiated into the 
science by experts. 


The -lectures founded by Sir Thomas- 
Gresham will be delivered free to the 
public at Gresham College, Basinghall 
Street, on the following days, at 6 p.m.: 
Rhetoric (Dr. Foster Watson), October 3, 
4,5, and 6; Law (Dr. Blake Odgers, K.C.), 
October 10, 11, 12, and 13; Astronomy 
(Mr. A. R. Hinks, F.R.S.), October 17, 18,. 
19, and 20; Physic (Sir R. Armstrong- 
Jones, F.R.C.S.), October 24, 25, 26, and 
27; Divinity (Dr. W. H. Thompson), 
October 31, November 1, 2, and 3; Music 
(Sir Frederick Bridge, C.V.O.), November 
6, 7, 8, and 10; and Geometry (Mr. W. H. 
Wagstaff), November 14, 15, 16, and 17. 


The Report of the Scientific and Indus- 
trial Research Department for the year 
which ended on July 351 last has just been 
published by H.M. Stationery Office 
(Cm. 1735, 3s. net). The first section 1s 
largely concerned with financial details. 
The total expenditure of the Department 
during the financial year was £525,584, 
made up of £273,193 from the Ex- 
chequer, £65,358 interest on the capital 
fund of one million for the formation of 
research associations, £86,555 from the 
same fund, and £100,677 from fees for 
tests and special investigations carried out 
for outside bodies, from the contributions 
of the shipbuilding industry for research 
in the Froude tank, and from repayments. 


by thefighting Services for research under- 


taken -directly for them. Deducting the 
last item and also the grants from the 


j aeae 


~ 


. Ment’s vote. 
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million capital fund, the actual net ex- 


penditure of the Department from public 
against 
£427,452 in the previous year. For the cur- 


funds amounted to £338,552, 


rent year this expenditure is estimated at 


£3542,641—nearly £85,000 less than in 


1920-21, though about £40,000 of the re- 
duction is accounted for by the Govern- 
ment decision that research work under- 


taken directly for the fighting Services at 


the National Physical Laboratory shall be 
a charge on the votes of those Depart- 
ments and not on the Research Depart- 
A general survey follows of 
the work of various institutions under the 
direct control of the Department, includ- 


ing the National Physical Laboratory, the 


: the Fuel Research 
“Board, the Deèp and Hot Mines Research 
Committee, the Building Research Com- 


mittee, the Food Investigation Board, and. 


the Forest Products Research Board. The 
last part of the report deals with certain 
independent institutions and specific re- 
searches which have been aided by the 
Department. 


‘The Advancement of Science: 1922 ”’ 
(London, John Murray, 6s. net) is a 
valuable collection of some of the principal 
addresses delivered at the recent meeting 
of the British Association at Hull. It 
will find many readers whose appetites 
have been whetted by the necessarily more 
or less brief abstracts which have 
appeared in our own columns and is sure 
to command a large sale. 


A conference organised by the Socio- 


- logical Society, on ‘‘ The Correlation of the 


Social Sciences,” will bé held at Oxford 
on October 7 to 9 inclusive. The pro- 
gramme has been arranged to include dis- 
cussions on recent advances made in his- 
tory, geography, biology, -psychology, 
philosophy, anthropology, law, economics, 
and political science. 


Twelve months, save one day, since leav- 
ing London, the Shackleton-Rowett Ant- 
arctic Expedition ship “Quest ” reached, 
Plymouth on Saturday, and, after the 
explorers had been officially welcomed by 
the Mayor, went on to Portsmouth to pay 
off. Commander Ernest Wild, who took 
charge of the Expedition on Sir Ernest 
Shackleton’s death, returned thanks for 
the welcome home. They had, he said, 
despite bad luck, achieved what he thought 
were great scientific results. 


The next ordinary meeting of the 
Society of Engineers will be held in the 
apartments of the Geological Society, Bur- 
lington House, W. (entrance at the Kast 
end’ of the building in Piccadilly), on 
Monday, October 2, 1922, at 5.30 p.m. The 
proceedings will open at 5 p.m. with a 
social gathering of members and visitors 
(tea and light refreshments being pro- 
vided), after which a paper will be read 
at 5.30 p.m. on “The Economics of Arte- 
rial Land Drainage,’’ by C. H. J. Clay- 
ton. M.Inst.C.E., M.S.E. 


Thirteen engineering students of Lough- 
borough College have purchased an island 
in the Galapagos Group from the Ecuador 
Government. They obtained a vessel in 
the form of an Aberdeen drifter, the Pro- 
ductive, and rechristened it the Wild 
Goose. The vessel is manned entirely by 
the students themselves, each taking a 
separate part, some as stokers, some as 
seamen, and others taking the lead as 
captain, mate, etc. The expedition is 
under the leadership of Mr. D. L. David, 
who is also captain of the Wild Goose. 
The Wild Goose left Buckie last Monday 
week, en route for the Galapagos, where 
they intend to start in real Robinson 
Crusoe style, and-eventually to trade with 


series. 


the island. They are also to trade with 


timber, for which purpose they have taken 


with them a gigantic circular saw bed. 


A fifth edition of ‘‘ Diesel Engines for 
Land and Marine Work,” by A. P. Chalk- 
ley, B.Sc., with an introductory chapter 


‘by the late Dr. Rudolf Diesel, is published 
by Messrs. Constable and Co., Limited, 


10, Orange Street, Leicester Square, at 


21s. The volume is revised up to date, and 
considerably enlarged. - It contains 330 
pages and 161 illustrations, many of them 
new. It is a valuable epitome of its sub- 
ject, and will be found a complete guide 
to the various types of construction of the 
Diesel engine that have been developed 
since its introduction. 


“ A Text Book of Machine Construction 
and Drawing,” by Henry E. Merritt, 
B.Sc.(Eng. Lond.), and Maurice Platt, 
M.(Eng. Sheffield) (Geo. Bell and Sons, 
Limited, York House, Portugal Street, 
W.C.2, 7s. 6d. net) is a well-conceived 
effort to explain as clearly as possible the 
general methods employed in projection, 
especially as adépted in America, which, 
it is contended, puts American projection 
on a more rational basis than British pro- 
jection, and which possesses the further 
advantage in‘that it enables the conju- 
gate subjects of machine drawing and 
solid descriptive geometry to be pursued on 
the same lines. The book is well illus- 
trated, and most of the drawings have been 
selected from a mass of blue prints and in- 
formation placed at the authors’ disposal 
by leading engineering firms representing 
the most up-to-date practice. 


“ Alcohol,” by C. Simmonds (London, 
Sir Isaac Pitman and Sons, Limited, 3s.), 
is another volume of their useful 
‘¢Common Commodities and Industries ”’ 
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LETTERS TO THE EDITOR 


THE POLAR CAFS OF MARS. 


(88.}—Like Mr. Wicks (63, p. 73), I quite 
fail to see how the Martian polar ae can 
possibly be composed, either wholly or 
partly, of frozen carbonic acid gas. 

Experiments on the relation of the con- 
gealing point of this gas to the pressure show 
that at 0° C. it takes a pressure of about 
36 atmospheres (540 lb. per square inch) to 
solidify the gas, and that at — 99° C. it takes 
1:14 atmospheres. At this point Faraday 
found that the curve representing the rela- 
tion was apparently becoming asymptotic— 
that is to say, a slight decrease in pressure 
involved a great falling. off in temperature. 
Under a pressure of 1 atmosphere the tem- 
perature required to solidifv the gas is some- 
where about — 112° C. The curve for the 
liquefaction point lies very close to that for 
the congealing point—everyone knows that 
the gas passes almost instantly from the 
gaseous to the solid state, and vice versa. 

Now, firstly, the appearance of the planet 
shows conclusively that if the pola caps be 
composed of solid carbon dioxide, then either 
there is no water at all on the planet in any 
form whatever, or else that such water is in 
the form of ice so thickly overlaid with 
detritus as to tbe invisible. ‘‘For,’’ says 
Professor Lowell, “if the {two substances 
were there together, and the cold at the sur- 
face of the planet of so extreme a character 
as to freeze the carbon dioxide, the water 
must œ fortiori be frozen, and would con- 
tinue so long after the temperature rose above 
the melting-point of the carbon dioxide. We 
should, therefore, still have snowfields of 
snow after the melting of those formed of 
carbon dioxide, either visible as white patches 
or so covered up with dirt as to pass for 
land. Now there are no such additional 
white patches to be seen, nor, so far as we 
can judge, does any part of the planet behave 
ag if it were glacier bound.” 


cattle which they are going to breed on 


Secondly, the -pressure on Mars, all are 
agreed, is certainly very small. Professor 
Lowell says not probably more, and in all 
probability less than 1-7 of a terrestrial 
atmosphere. Therefore, on a rise of tempera- 
ture the frozen gas would on Mars pass prac- 
tically straight from the solid to the gaseous 
state. Now, from the existence of the polar’ 
sea—that dark blue band surrounding the 
melting polar cap following it pari passu . 
as it shrinks, so as always to border the 
edge of the dwindling cap—we see that in 
the substance composing the polar caps of 
Mars this does not occur. A considerable 
portion of it is always in the transition state 
of a liquid. Carbon dioxide would not thus 
tarry, but water would. 

Thirdly, from the curve of metamorphosis it 
is evident that the temperature necessary to 
freeze carbon dioxide under such a low pres- 
sure as 1-7 of a terrestrial atmosphere must 
be somewhere about — 200° C., probably 
lower. Even if Mars were quite destitute 
of an atmosphere ithe temperature on the night 
side of Mars would hardly be lower than 
— 200° C. But all are agreed that there is 
an atmosphere on Mars, and even if there 
were not, the melting carbon dioxide would 
itself make an atmosphere of that gas. An 
‘atmosphere of any kind would instantly raise 
‘the temperature, and under any rise in tem- 
perature the congealing of the gas becomes 
an impossibility. ‘‘Thus,’’ says Frofessor 
Lowell, “the gas itself suggests its own refu- 
tation.” 

These arguments are in the main Professor 
Lowell’s and seem to me almost impossible 
to refute. I live to learn, however, and if 
they have since been modified or extended I 
trust some reader of “Ours” will communi- 
cate the same to these columns. ~ 

| M. B. Heath. 
Hillside, Knightsbridge, Devon. 


IS MARS MOUNTAINOUS?—VENUS. 

(89. —Mr: Scriven Bolton (letter 76, p. 92) 
states that the late Dr. Lowell ‘‘ advocated a 
‘remarkably smooth globe for Mars,” but 
careful perusal of his work shows that he 
did not consider it to be without surface irre- 
gularities, only that they were of much less 
altitude than those on the Earth. He devotes 
considerable space to showing that any eleva- 
tion much over 2,000 ft. should be visible 
as a projection on the terminator, but that 
none had ever been seen. The contours of 
the terminator have received much attention 
at his observatory, and I have examined many 
large scale drawings of those contours. They 
show no projections, but considerable flat- 
tenings from the normal curve of the planet, 
indicating depressed areas, and these cor- 
respond with the dark patches believed to be 
old sea-beds. 

I agree that the planet should be studied 
from terrestrial analogy, and, what is even 
more important, that the deductions from 
such analogies should be based on correct 
interpretation of the phenomena of our own 
Earth. We have been much misled by 
“ authorities’ in the past when dealing with 
such matters. For instance, how often have 
we been told that the atmosphere and tem- 
perature of the planets are similar to what 
is experienced on our highest mountain peaks. 
but much colder? But there can be no real 
analozy between the conditions on a very 
elevated peak and the conditions on a broad 
expanse of the comparatively level surface of 
the planet. The Sun’s rays pass through our 
atmosphere without watming it to any large 
extent, but the Earth absorbs the heat and 
then radiates it into the atmosphere. These 
Earth radiations do warm the atmosphere, 
being of longer wave-length than the rays 
coming to us from the Sun. The higher we 
rise above the Earth’s surface the less effec- 
tive these radiations Ibecome.. So, quite 
apart from_the small surfaces of peaks, their 
aspect, and the thinner air, it is always colder 
at a height above the Earth’s surface than 
it is upon it. The warmed Earth is thus a 
storehouse of the heat received, and it must 
be much the same on Mars. 

Mr. Hale (letter 78) accepts the long perind 
of rotation for Venus, but as in that case one 
side of the planety must be perpetually ex- 
[reece to-the Sun’s\heat, it is difficult to con- 
ceive that snow, water, water vapour, of 
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clouds could possibly exist on that side of 

the planet. The latest I have read on this 
oint is a revent note by Dr. Abbot that ‘St, 
ohn’s spectroscopic studies of Venus throw 

doubt on the existence of water vapour 

there.” - M. Wicks. 
Surrey Lodge, Thornton Heath. 


THE CARE AND USE OF TELESCOPES. 


[90.]—There are so many new readers of 
‘“ Ours” who are evidently novices in. tele- 
scopic matters that a few simple hints on the 
care and use of telescopes may not be out of 
place. Judging from certain queries, it is 
apparent that the first impulse of many inex- 
perienced people on obtaining an instrument 
is to take it to pieces without loss of time 
and give it the benefit of a thorough wash- 
and-brush-up, whether it may happen to 
require it or not. If the telescope has been 
obtained from an optician in the ordinary way 
this procedure is almost certainly a highly 
unnecessary one and fraught with consider- 
able risk. It would be wiser to ask the 
vendor to see that the lenses are in good 
working order and properly adjusted. Un- 
less something is obviously very wrong it is 
a safe rule to leave well alone, and to abstain 
from any investigation of the interior economy 
of the new possession. An object-glass care- 
fully used and stored will rarely require more 
than a gentle dusting of the outer surface. 
When the objective must be cleaned nothing 
is better than a gentle wipe of the previously 
dusted surfaces with a little swab of dust-free 
cotton wool damped with xvlol; but this 
should be carefully applied and the surfaces 
finally wiped witha soft cloth. The com. 
ponents of many small objectives are 
cemented together with Canada balsam, and 
then, of course, only the two outer surfaces of 
the combination require cleaning. If the 
trouble is in the cement an optician is alone 
competent to set things right. When clean- 
ing uncemented objectives care must be taken 
to pencil-mark the edges of the two com- 
ponents before separating them and to replace 

.them exactly in their original position. Un. 
cemented triple objectives should only be 
taken apart by an expert as they are difficult 
to replace in proper adjustment. A slight 
dimness between the. glasses really hardly 
appreciably affeats performance, and when 
due care is taken to protect the instrument 
and to never bring it with uncovered objec- 
tive from cold outer air into a warm room, 
‘it may not require more than gentle dusting 
for a period extending over many years. It 
is true, however, that the glass of some objec- 
tives is more liable to ‘‘sweat’’ and thus 
become dim than that of others. Object- 
glasses and specula should always be provided 
with well-made closely fitting covers, which 
must be applied at once after use before the 
telescope is brought indoors, otherwise trouble 
is sure to arise. Eyepieces require wiping 
much oftener than objectives, and should be 
cleaned with non-gritty soft linen or chamois 
leather. Glass surfaces must never be 
touched with even the cleanest fingers, for 
they will assuredly cause a greasy mark. The 
objective of a telescope that has been neg- 
lected, or in long disuse, may require drastic 
treatment such as a wash with soap and warm 
water and a final rub with a swab dipped in 
xvlol. It is well to remember that damage 
from scratches is only to be feared from the 
presence of gritty dust and not from the 
material of the wiping-cloth, which is certain 
to be cofter than the glass surface. The com- 
ponents of some objectives are kept apart by 
three small marginal pads of tinfoil; when 
this is so, care must be taken to replace these 
in their original positions. 

When a satisfactory astronomical telescope 
of any aperture from 3 inches upwards has 
heen obtained, the next most important. thing, 
in the writer’s opinion, js that the pos- 
sessor should forthwith take steps to become 
a member of the B.A.A., where he will 
receive all necessary advice and guidance in 
the way he should go. Indeed. it is difficult 
to understand how anyone with the slightest 
enthusiasm for observational astronomy can 
fail to appreciate the manifold advantages 
offered. The Journal and Memoirs of the 
Association will amply requite even members 
who for varjous reasons cannot attgnd the 
meetings. Two books are practically abso- 


lutely necessary to the star-gazer’s equip- 
ment, these being Webb’s “ Celestial Objects 
for Common Telescopes,” and a good star 
atlas, such as Norton’s, which is both up-to- 
date and inexpensive. Provided with these 
two adjuncts, the beginner will have no diffi- 
culty in finding suitable objects for his tele- 
scope, whatever its aperture may happen to 
be, and will eventually find himself in a 
position to decide what particular branch of 
observational @ork attracts him most, 
whether solar, lunar, planetary, or stellar. 


In whichever of these he may specialise, as | 


specialise he must if he aims at doing useful 
work, he can obtain invaluable guidance from 
the Director of the B.A.A. Section concerned. 
A small refractor can accomplish good work on 


the Sun, but for advanced lunar, planetary, or 


double star observations a minimum aperture 

of six inches is advisable, which spells a 

reflector for all but those of large meane. 

l _ A. A. C. Eliot Merlin. 
Ealing, September 16, 1922. 


SPHERICAL ABERRATION OF EYE- 
PIECE. 


[91.]-—It might interest: some of our readers 
to know how I have improved the spherical 
aberration of an eyepiece. . 

I have a very fair pockét terrestrial tele- 
scope of 3-in. aperture magnifying x10. I 
Was anxious to get a $-in. astro e.p. for this, 
which would magnify x20 or so. In the 
shop of a well-known optician and telescope 
maker I saw, some weeks ago, an astro e.p. 
made for a war contract for 7s. 6d. The 
foous was nearly 1 in., but I thought. it 
might serve. I was assured it was very good 
and a great bargain. The materials were 
good, but it only had three faults, which 
rather reduced its usefulness. The sun cap 
is so dense as to be positively useless except 
on an aperture which would surely crack it. 
Second, there was no diaphragm in front of 
the eyeglass, so that one was troubled with 
extraneous rays, intolerably. Third. spheri- 
cal aberration was such that ithe middle of 
the ficld was alone of any use. The magni- 
fying power was about x12 in the 3 in. 
I. had an old Steinheil monocentric e.p. 
x5 mm. which was useless, having the eye- 
lens of the pillar system anissing, The inner 
case which holds the combination exactly 
screws on to the eye-end of the x 12 e.p. The 
object lens of the Steinkeil column being a 
concavo-convex of short concave focus fitting 
into its own cell and screwed on to the case, 
coming to within 7%-in. of the eyeglass. This 
lengthens the focus of the e.p., reducing the 
magnifying ower to x10 or x11. Any sun- 
glass I choose can te fitted into the cell, for 
that purpose, in the outer case of the Stein- 
heil, and slipped friction tight over the 
other. This is rather heavy, especially as it 
carries the standard screw of the Steinheil. 
‘but serves its purpose admirably. I find by 
so doing I have almost entirely eradicated 
the aberration, so that a star keeps in focus 
until it arrives at the edge of the field, when 
it gives a sort of bow on retiring; instead 
of looking like a comet as soon as it has 
passed tthe middle. I should like to hear 
what Mr. Ellison has to say of the pro- 
cedure. 

I might. also add thet. taking out the field 
lens, increasing the power to x13 rather im- 
proves definition than otherwise. 

. R. T. Legh-Powell. 
Tergnmouth, S. Devon. 


TRICERATIUM FAVUS. 


[92.]— When recently examining a speci- 
men of Triceratium favus. variety Maxima, 
mounted by Mr. W. A. Firth; with a Leitz 
binocular and using one of their excellent 
Ta objectives, I observed some marking. etc.. 
which I have not been able to find referred 
to in any books that I possess or have been 
able to get access to. 

The hexagonal facets characteristic of this 
specimen first appear dotted, the dots running 
in a diagonal direction (Fig. 1). A very 
slight increase in the focal distance changes 
the image. The dots vanish, and the hexago- 
nal divisions become sharply delineated, with 
a bright circle inside their dimensions 
(Fig. 2}. 


@ 


‘Another slight movement of ithe fine adjust. 
ment, and again the vision alters, and bright 
beads appear at each angle of the hexagon 
(Fig. 3). 

Another slight movement in the same direc. 
tion and the beads have a black cine 
formed round them, but are still bright in 
the centre (Fig. 4). 

A still further infinitesimal twist ofthe fine 
adjustment produces another view: the her 


iy s 

gon becomes a ball of ‘brilhant white likea 

lustrous pearl, with the beads still as they 

were in the last vision. 
Finally with another almost ee 


movement the white ball or pearl becomes 
somewhat Jess brilliant, but the beads become 
intensely black, 

I cannot attempt to sketch the last tw 
views. They would require the skill of a 
artist to give them even faint justice; bu 
there is another vision between Figs. 2 and3 
obtainable by the use of an electric lamp. 
(All the rest of the views were got by day- 
light reflection), which shows the space be 
taveen the hexagonal and the circle previously 
referred to to Le traversed by distinct line 
(Fis. 5). 7 

The whole movement of the fine adjust- 
ment according to my calculation does 1t 
exceed 0.01 mm. . i 

I have heard Heliopelta metii described 33 
the most beautiful diatom yot discovered, but 
I think if the author of this statement or 
those who have adopted his idea will go t 
the trouble of examining the s cimen Í bare 
named in the manner descr , they wi 

i alter AWON. F 
probably alter their op FW, Hams 
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MICROMETER EYEPIECES. 

[93.]}—Powell’ always used the Huy ghenit 
form of evepiece for his screw mer 
which were beautiful instruments. a 
years ago I got him to make me one Wi : 
10-power positive compensating een 
he did; it is the one I now use, and it® 
the first he made. It has been since male 
fectly copied by other makers, including 6m 
in Germany. Edward M. Nelson. 


MICROSCOPY. 
[94.]—I have just read Mr. Blood's ee 
No. 81. The following is a sample of ™ 
experience. , 
t recently gat a half-gross box of ara 
glass slips from one of the leading 062" 


s : 7 not 
in these things in London, and ee the 
a dozen free from obvious blemis a as 


centre portion, and none that are 
unmarked, ee ere 
I have recently spent a Jot of time a 
trouble collecting, narcotising, yen a 
preserving Marine Polyzoa_ extended, 7 
have some quite good specamens, , jm 
slides of each for high-power d.g. 1 J one” 
tion, and it is most exasperating to e 
work spoilt by a great white line (indica ™ 
a scratch) or something of the 
or cover, and P ‘one must 
or go without, as things are. stg 
I have entirely discarded the use ee 
slips; I think they are an agers ae 
supplied, for in addition to the 1a | how 
tioned by Mr. Blood they nearly mo 
the marks of grinding under d.g- 
tion. nite 
I am another private mounter, hae 
prepared to pay a fair pric we Root. 
article. H. W. i 
Sunnymead,) Lansdowne Road, 


Bromléy} Kent. 5 | 


a 


effects. 


’ of temperature. 
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GRAVITY ESCAPEMENT. 
[95.}—Referring to Mr. E. Westcott’s clock 


= (p. 6), I notice his cylindrical pendulum-bob 


is made of ‘‘zinc composition.” As he has 
used ‘‘ Invar” for the rod, he has evidently 
wished to be as free as possible from heat 
Zinc or zinc compounds, however, 
are more expansible by heat than most metals. 
Zinc castings, for instance, expand nearly 
times as much as cast-iron, with a given rise 
If two holes are bored from 
the bottom to the centre of bob and fitted 
with “‘Invar”’ rods resting on or attached to 
a washer or stirrup above the regulating nut 
the effect of expansion of the bob will be 
neutralised. The minute error due to expan- 
sion of the nut and washer can be prevented 
by making them of “ Invar.” latton. 


BOTANICAL EXCHANGE, 


(96.}—I am writing to you in the interest 
of the undermentioned institution,- with a 
view of arranging with some young botanist 
for an exchange of plants of the two regions. 
I am unacquainted with any British botanist, 
but I see from time to time correspondence in 

our Journal from persons interested in 

atural History. 

Lately I saw a note in regard to pollen 
communicated iby Mr. Edward M. Nelson, 
and it seems to me possible that he will be 
interested in my plan. No address was given 
in his letter, but I should be glad to hear 
from him, or from any other readers willing 
to co-operate. I have secured exchanges with 
Sydney and Adelaide~ Australia, 

Henry Leffmann. 

Wagner Free Institute of Science, 

Montgomery Avenue and Seventeenth St., 

Philadelphia, Sept. 2. 
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REPLIES TO QUERIES. 
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[434.}—BRIDGES.—I am much obliged to 
S. C. Bailey and Glatton (p. 94) for the inter- 
esting particulars of the inner and hidden con- 
struction of the upper footways of the Tower 
Bridge. Certainly in this instance ‘‘ appear- 
ances are not what they seem,” and I fell a 
victim to much camouflage. Doubtless the 
engineer had good reasons for adopting the 
cantilever and central — girder-cum-suspen- 
sion principle in connection with those 
footways, though not wholly on construc- 
tional grounds. There could have been 
no difficulty in building out girders from 
those towers by means of temporary ties to 
the steel structure without lifting them bodily, 
as suggested by S. C. Bailey. The Encyclo- 
pædia design is to me the more pleasing and 
in better keeping with the general design. It 
has been suggested, however, that possibly the 
authorities were afraid that open suspension 
bridges at that elevation, and accessible to 
the public (as originally intended) might prove 
an irresistible attraction to the 
suicide, hence the ugly lattice caging, in which 
the handwork of the architect is more apparent 
than that of the engineer. H. H. 


[51.]—CASSEGRAINIAN TELESCOPE.—I 
thank the Rev. W. E. Ellison for his praise of 
my description of the way to put cross-wires 
into Huyghenian eyepieces. When I wrote it 
I felt as if I was teaching my grandmother how 
to suck eggs, but ihe question had been asked, 
and had been passed for publication by the 
Editor, and therefore I felt that it was my duty 
to give the best reply that I could, because the 
information would be useful to somebody, even 
if I was getting my leg pulled a little. My 
reply was written to correct two obviously 
erroneous statements, one being that the eye- 
pieces of Cassegrainian and Gregorian tele- 
scopes were useless for. other forms of tele- 
scopes, and the other that cross-wires could not 
bə placed in Huyghenian eyepieces. He now 
asks me ‘‘to explain why opticians never use 
negative eyepieces in instruments which require 
cross lines—-as finders, levels. micrometers, and 
transit instruments.” There is a little confusion 
here. The cases are different. Finders are in 
à separate class from the other three. In levels, 
micrometers. and transit instruments it is 
necessary that the wires should be sharply 
focussed over their whole length, and, there- 
fore, the flat field of the Ramsden, or positive, 
eyepiece is preferable, because it defines the 
Wires or spider-threads, or the engraved lines 
on a glass plate, clearly all over the field. But 
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would-be | Pe 


‘know from experience whe 
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` REGULATOR CLOCK WITH FOUR-LEG! this does not affect the roundness of the field 


that is produced by the objective. I do not 


er the stars near 
the edge of the field of a Ramsden eyepiece 
are ‘better or worse defined than they are in a 
Huyghenian of equal power, but that does not 
matter in a finder, and in a transit it is as 
easy to bisect an enlarged disc as to observe the 
contact of a small one. The essential thing in 
a finder is that the intersection of the wires in 
the centre of the field shall be sharply defined, 
and that the angular aperture of the field shall 
be as large as possible. In these respects I 
think that the Huyghenian is better than the 
Ramsden. In the low powers used in finders 
its achromatism is a mere ‘‘ academic refine- 
ment.” “I thank thee, sir, for teaching me 
that word.” I do not possess the book now, 
but I think that Sir John Herschel says in 
“The Telescope” that the Ramsden eyepiece 
is achromatic in the sense in which that term is 
applied to an eyepiece—that is to say, that the 
separated coloured riuys emerge parallel, and 
give a white image of a white object without 
coloured fringes. He asks me to remember 
“that the point he raised was not the employ- 
ment of negative eyepieces in finders, but in 
the compound reflector, Cassegrainian or 
Gregorian.” He did say something about this, 
but that had nothing to do with the mistakes 
that I pointed out. 
Ipswich. A. Woolsey Blacklock, M.D. 


[77.}—ITCHING.—Many thanks to ‘ Ion- 
ised’? and Mr. Spencer Palmer. Would the 
former kindly tell me what were the deficient 
salts he had in mind when he prescribed the 
tablets? Tho latter may be interested to know 
that it was a well known Bristol doctor, a 


nephew of mine, who suggested nerves. 
Tickle. 


[120.]—DANCING-FLOOR.—The usual cheap 
stain recommended is a solution of perman- 
gapate of potash (amount according to depth 
of colour required) in water, brushed over the 
boards the way of the grain—after filling in all 
cracks with putty. When dry a second or third 
coating may given, if desired. A more 
pleasing, effect would be produced by one of the 
various vegetable stains (not varnish-stain). A 
varnish over ‘the stain would probably not 
stand the wear and tear of dancing long before 
it began to look very unpleasant. After stain- 
ing, raw linseed oil may then be rubbed well 
into the boards, repeating the process after 
the lapse of a few days. The best wax to use 
oa dancing-floors is carnatiba wax; there is no 
harder wax obtainable, The wax is powdered 
in a mortar, it is then sprinkled over the floor, 
and the dancers’ feet do the rest. This wax 1s 
almost unknown to the public, yet it is cheaper 
than beeswax and does not “ finger-mark ” on 
furniture like the latter. The present market 
price of grey carnaiiba is about 90s. owt. Bees- 
wax is well over 100s. **Oleum.”’ 


[121.]—GUTTAPERCHA.—Guttapercha con- 
sists of a hydrocarbon ‘‘ gutta” similar to 
rubber hydrocarbon, associated with resinous 
substances. Guttapercha is partially soluble in 
ether, alcohol, and acetone, which dissolve the 
resin, and completely soluble in carbon bisul- 
phide, chloroform, carbon tetrachloride, and hot 
trol. Dissolved in one of the latter, the desired 
“stickiness” should be obtainable by the 
evaporation of a portion of the solvent. The 
product would probably vary somewhat, depend- 
ing on the kind of guttapercha used, as the 
ratio gutta : resin varies ‘with different 
varietics. A very hard guttapercha is some- 
times made by dissolving out the resinous bodies 
with alcohol. - Oleum. 


{136.]--CAN WE HEAR THE SUN?— 
Sound waves aro an atmospheric phenomenon 
solely, and cannot traverse -empty space. 
Consequently, however much noise solar 
convulsions produce we cannot hear them 
unless the ether waves sent out by the Sun 
can reproduce sound waves in our atmosphere, 
and of this we have no evidence. Another 
consideration is that whereas the vast ip 
heavals taking place in the Sun no doubt 
give rise to waves of corresponding intensity 
in his atmosphere, these waves would be far 
too intense to affect our ears as sound, even 
if they did reach us. A sound in our own 
atmosphere, if intense enough (as the report 
of a big gun), is liable to break the ear- 
drum if not protected, in which case it is, of 
course, not only not audible as sound. but 
renders all other sounds permanently inandible. 

Wm. F. A. Ellison. 


[137.1—34-IN TELESCOPES. — The og. 
should very rarely require cleaning. I assume 
that it is always covered with its cap when 
not in use. If very dirty. wipe it with)ja 
soft linen rag dipped in alcohol (not methy- 


103 


lated spirit), If dusty, dust it with a camel’s- 
hair brush before wiping. If there is dust 
or damp between the lenses or spots of a 
seaweed-like growth it may be necessary to 
separate them. Unscrew the counter-cell and 
turn the lens face up upon a sheet of cotton- 
wool or a clean folded towel laid flat on a 
table. The lenses should drop out (if not 
they are too tight). Note carefully any 
marks on the edges ofthe lenses. Then 
slide apart, and wipe the interior surfaces 
with strong alcohol. This will kill any 
fungoid growth and prevent its recurrence. 
Let the alcohol dry off, and see that there is 
no dust on the surfaces. Replace together in 
the exact relative position they had before, 
same way up. Now, with the lenses lying 
on the folded towel, place cell over them, 
slip finger under towel, and press them home; 
turn over and screw in ‘the counter-cell. 
When screwed home the lenses should rattle 
a little when shaken, If not, slack screw 
back a little. In future remember that pre- 
vention of dirt is better than cure. 
Wm. F. A. Ellison. 


{138.}—STEAM HEATING.—To D. J. Smith. 
—No, I regret to say that I no longer use 
steam for heating, for the reason given in the 
‘‘E.M.”’ some time ago. About a year ago I 
took ovey another house, and this was already 
fitted with central heating, on Grundy’s hot- 
air system. I have no fault to find with this 
system from a heating point of view, but I 
have from a fuel consumption point. as on less 
fuel than this method requires I heated my 
other house and got an unlimited supply of 
hot water day and night, a blessing in any 
household, and once enjoyed is very hard to 
do without. I chad intended during this 
summer to have seen whether I could not. 
fit a jacketed head on the heating stove, and 
make this fulfil both purposes. If the manu- 
facturers of this apparatus read the “ E.M.,”’ 
then I recommend this idea to them, as I am 
sure that it would greatly increase the popu- 
larity of this system and would be a very 
cheap and simplo alteration to carry out. At 
present I have to rely on the usual inefficient. 
coal range to get Hot water, and this burns as 
much fuel as the heating system. I do not 
suppose that any steam heating systems were 
shown at the exhibition you mention, as it 
chiefly considered the small bungalow type of 
house now being erected. owing to the terrible 
cost of building at present. Also the cost of 
installing central heating now would be equi- 
valent to building a whole house in pre-war 
days, and as people want the house first they 
have to put up with ‘the cheapest method of 
heating which can be installed. You could 
certainly use a vertical boiler of the usual type 
for heating. and by turning off the automatic 
damper regulator you could in a few minutes 
run the pressure up from the 4 or 5 lb. needed 
for heating to a useful working pressure. For 
heating aonr. however, tho vertical boiler is 
not the best type. as its fuel capacity is_ too 
small and it therefore needs frequent making 
up, and would not probably maintain its 
steam throughout the night. Special sectional 
cast-iron boilers are sold for steam heating 
work, and these have a big fuel capacity. You 
can get damner regulators with all metal bel- 
lows. but as the damper regulator would be 
turned off from the boiler when pressure was 
required, no harm would occur to the rubber 
diaphragm. Dayid J. Smith. 


[140. -AMMONIA BULB.—Unfortunately, 
the manufacture of Haddon and Grundy’s 
ammonia bulbs has ceased, and they are not 
now obtainable, at least so I am informed. 
But for the purposes of the speculum maker 
it is not difficult to make a substitute. It 
is not of any importance that. the ammonia 
used in silvering should be exactly 10 per 
cent. strong. What is of importance is that 
its strength should be uniform. Let the 
worker procure a small thermometer bulb, 
with a portion of stem attached. Fuse the 
stem with a fine blow-pipe flame, or a Bunsen 
burner turned low, at a point half an inch 
or so from the bulb, and draw it out to à 
fine point and break off. When quite cool 
make a dilute solution of ammonia by adding 
1 oz. of strong and fresh ammonia to 9 oz. 
of distilled water, and immerse the bulb. 
Observe how it floats. Draw water Into it 
by warming it and immersing in cold water 
till it will only just float in the ammonia 
solution. With care it can be got to remain 
suspended an inch or two below the surface, 
neither rising nor sinking. Now take it out. 
and holding it point upwards, seal the fine 
point in the blow-pipe flame, This will not 
be a 10 per cent. bulb, but it will be a some 
per cent, bulb, -i.e any solution in which 
iteavill ‘only just) float will be of the same 
strength as the Original solution, and for 


1 
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silvering purposes that is all we want. Ascer- 
tain by trial once for all how much of this 
solution is required to make ammonia-silver- 
nitrate of 1 oz. of the standard silver-nitrate 
solution, and also 'how much to mix with the 
caustio alkali solution -so that the necessary 
slight turbidity results when the mixture is 
added to the silver solution. ‘When found, 
make a note of.” Wm. F. A. Ellison. 


f141.J—FLIES IN ELM-TOPS.—I have often 
seen the may-fly (so beloved of the angler) 
forming visible clouds above tree-tops in the 
early summer evenings. No doubt gnats, mos- 
quitoes, and other insects are in places suffi- 
ciently abundant to produce the same effect. 
And on several occasions, near Fethard-on-Sea, 
Co. Wexford, I was puzzled by a strange 
rapidly-changing cloud a little way out at sea, 
which on nearer view proved to be a vast flock 
of starlings. These birds roosted in the caves 
and fissures of the lofty sea-cliffs, and before 
retiring would manœuvre and wheel about in 
mass formation for half an hour or more, 

Wm. F. A. Ellison. 


(142.]—INSOMNIA.—This is very. often the 
result of worry or excitement, and commonly 
the result of some disease, a heavy meal, or 
prolonged study just previous to retiring. 
Sleeping draughts or powders such as sulphonal, 
trional, and veronal. should be strictly avoided 
and attention paid to the general condition of 
the body, and, as indicated by the symptoms 
always present in these cases, the administra- 
tion of those inorganic tissue salts which are 
deficient in the system due to errors in choice 
of diet and mode of life. Tonised. 


{143.}-BRIGHT’S DISEASE.—This is very 
unusual in young persons, and it is not pos- 
sible to suggest the proper remedy except com- 
plete details are furnished. If this is done, a 
course of treatment by ionised tablets, which 
are a special preparation of bodily tissue 
elements, will effect a cure. Ionised. 


145.J—BORAX AND STE AM.—Borax melts 
only at the red-heat, and is non-volatile with 
steam. (Boric acid jis jslightly volatile with 
steam ; heated alono it forms boric oxide, which, 
like borax, is practically non-volatile at the 
red-heat. It would be possible to heat borax 
separately and lead the vapour into the steam 
chamber, but to do it effectively you would 
need a temperature in the neighbourhood of 
the electric arc, and a very hot superheated 
steam to prevent condensation of the vapour. 
There is no known compound which when 
heated with water “would liberate borax in 
the steam produced.” Light mineral oils, as 
petrol and white spirit, are volatile with steam, 
also scores of organio liquids, as carbon tetra- 
chloride, turpentine, ete., which are oils, in the 
sense that they do not mix with water. Bimi- 
larly. all essential or ethereal oils. Fatty oils 
“ boil”? between 350°-400° C., but as they have 
begun to decompose long before ithis, they 
have no boiling points. They give off insigni- 
ficant amounts of vapour at Jower temperatures, 
but are not volatile to any extent with steam. 

Oleum. 


(145.J—BORAX AND STEAM.—If you 
adopt a boiler of the flash type and feed the 
water and oil in in the proportions you require, 
they will both be evaporated together. This 
often used. to „occur in the flash boilers of 
steam cars when the water in tank got low 
and the waste lubricating oil, returned with the 
condensed steam, and which normally floated 
on the top, got pumped into the boiler. Any sub- 
stance which can be vaporised by any ordinary 
heat. say, up to 1,000° T., can be treated in 
this way. but the coils of the boiler would 
have to be so made that they could be cleaned 
out, as considerable deposit would probably 
take place. David: J. Smith. 


147.J—FROSTING AN ELECTRIC BULB. 

1e gas—hydrofluoric acid—produced by heat- 
ing cone. sulphuric acid with powdered fluor- 
spar, will etch glass. The. frosted appearance, 
however, is apt to look very irregular, and is 


—— 


“not very “ opaque,” while the aqueous solution 


cf the gas gives a shining transparent etching. 
The preparation is rather objectionable, as HF 
vapour is very dangerous, and a simpler way 
is by the use of varicus inorganic soluble salts— 
e.u.. Epsom salts, A strong solution of the salt 
in nearly boiling water js brushed over the 
glass. and as the film cools thousands of minute 
crystals grow, producing a frosted apovearance. 
A little experience of temperature and concen- 
tration will enable a fairly even frosted effect 
to be obtained. As a chemical curiosity may 
be mentioned Chinese tung cil, more commonly 
known as “wood oil.” This oil simulates lin- 
sced in many respects, except that it dries in 


` about twenty-four hours to a semi-opaque skin 


i 
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good one, and I told the owner to use the full 
aperture always. The light would be doubled 
and the definition improved. Ido notreme 

how it was proved that the telescopic image could 
not be brighter than that seen by the naked 
eve. Probably it was based on the diameter 
of the emergent pencil and that of the pupil of 
the eye. The latter is usually taken as one-fift 
of an inch. Therefore, if we wish the whole of 
the light to enter the eye the diameter of the 
emergent pencil must not be greater than this;. 
hence the lowest magnifying power is five times 
the diameter of the objective in inches. But 
in a very dim light the pupil may be er 
and would admit a wider beam, resulting either 
from a lower magnifying power or the utiliss 
tion of a Jarger area of the objective. In the 
double telescope and the prismatic binocular the 
conditions are similar to those in the ordi 
telescope. The objectives are small. Larger 
ones would give brighter fields. The Galilean is 
in a different class, because the size of its field 
depends on that of the obiective; therefore a 
larger objective with the same power enables the 
user to find the object more easily than with 
a small one. I found that the field of a pris- 
matic birfocular magnifying eight times included 
as many of a row of chimneys as a Galilean that 
magnified three’times. In all double instru- 
ments the image is brighter than in single ones. 

Ipswich. — A. Woolsey Blacklock, MLD. 


[151.-+-DRILLS FOR CHINA.—tThese are 
armed with a chip of -bort. or black diamond. 
Ipswich. A. Woolsey Blacklock, MLD. 


(152.}-SPONGY BRASS CASTINGS— 


made up of myriads of tiny transparent 
wrinkles, and on glaes it gives a very pretty 
frosted effect. None of these methods, how- 
ever, give even and uniform results pro- 
duced by sand-blasting. Oleum. 


[148.] -NIGHT-GLASSES.—No, you cannot 
increase the illumination of a surface of any 
sort by viewing it with a telescope, either by 
night or by day. The reason is quite simple. 
We may express it thus: If the magnification 
is 2 diameters per inch aperture, then the 
diameter of the pencil of rays issuing from the 


eyepiece is = ofan inch. If the diameter of 


the pupil of the eye is 1 of ah inch also, you 


just receive the whole pencil into your ‘eye, 
and (neglecting absorption. and loss of light by 
reflection) the object, viewed has just the same 
intrinsic brightness per unit area ag it has to 
the naked eye. But it is magnified n times, 
and thus you see it much better. If the pupil 


of the eye hasa diameter greater than = inch, 


you get more magnification than the minimum 
for the aperture, but the image has less light 
than it has to the naked eye. If, on the other 


hand, the pupil of the eye is less than a inch, 


7 
the emergent pencil of the eyepiece cannot be 
all taken in, and light is lost just as if the 
obiective were stopped down. To make this 
clearer to the non-mathematical reader, let us 
suppose that the o.g. is 1 inch aperture, and 


that the pupil of the eye is 1-5 of an inch'in] Spongy castings are probably caused by lack 
diameter . If we use a power of X 5, the issu- of Anis in ie moulds. Make | the 
ing pencil of rays will just all enter the eye, | moulds in the ` usual fashion, with the 
and consequently all the light entering the o.g. | moulding sand well rammed down. 


is utilised. The o.g. being five times the aper- 
ture of the eye-pupil, admits 5 x 5 = 25 times 
as much light. But the image is mag- 
‘nified five diameters, and therefore has 5 X 

= 25 times the area. So we have five times the 
light spread over five times the surface, there- 
fore the superficial illumination is not increased. 
On the other hand, it is slightly diminished, 
if we take into account that light is, lost in 
passing through the lenses. The conclusion is 
that all a night-glass (é.e., a telescope of large 
aperture and low magnification) can do is to 
reduce the waste of light to a minimum byf 
suitable proportion of magnification to aper- 
ture. The best result ig obtained when the 
issuing pencil (or the ‘‘ Ramsden circle”) has 
the same diameter as the pupil of the eye. 
Consider how we would proceed to make an 
indistinct object more visible. For example, 
you are trying to read a printed page and find 
the type too small. Two courses are open to 
you: (a) To get a better light on it; (b) to 
increase the angular subtense of each letter at 
the eve by either bringing nearer or by mag- 
nification. We have seen that (a) is impossible 
to effect with a telescope in the case of objects 
of sensible area; though with point sources of 
light, such aa stars. the case is different. We 
are therefore limited to (b). And there is clearly 
no use in increasing angular subtense if at the 
same time we reduce illumination pari passu, 
which takes place when we increase magnifica- 
tion much above x 5 per inch aperture. Of 
course. in those cases akere the object is very 
strongly, or too strongly, lighted, and distinct- 
ness is improved by relieving the eye of the 
glare, we can go on putting up magnification 
until either the best proportion of light to 
surface is reached or the further increase of 
power is found to exceed the resolving power 
of the objective. The Moon is in this category, 
and lunar detail will therefore bear very hig 

powers in a good telescope, whereas with a 
low power the glare may be not only painful 
but dangerous. Win. F. A. Ellison. 


[148.J—NIGHT GLASSES.—There are two 
forms of night glasses. the ordinary telescope 
with an erecting eyepiece of moderate power. 
and the binocular. Mathematicians have proved 
that the telescopic image cannot be brighter 
than the object is to the naked eye, but’ Sir W. 
Herschel found that he could see the time by a 
church clock with his telescope when it was so 
dark that he could not see the church tower 
with the naked eye. There are many old tele- 
scopes of unnecessary size and weight, some of 
which are marked ‘dav or night? ‘One of 
these, not marked in this way, was brought to 
me a few days ago for examination. The sliding 
spray-shade was closed at the end by a flat plate 
which had a central aperture, 14 in. in diameter, 
the size of the objective. This aperture was 
reduced to 1 in. by a removable screw ring. 
which carried- the usual sliding closing plate. I] w , 
suppose that the maker intended that the re-| [1553. -NEURITIS.—A mild attack of new 
duced aperture should be used by day andjthe) ritis\in’ my arms led me to consult a doctor. 
full aperture by night. But the objective was a} He miggested the application of “‘ Iodex’-* 


that the two faces of the mould (the peg 
and the she side) are well dusted with facing 
sand, consisting of flour charcoal mixed with 
1-10th of its volume of fine sand. It may then 
be smoked over with a pitch torch. The pat- 
terns must be inserted after smoking and the 
two faces brougnt together again. The soot 
from the smoking will give a perfectly smooth 
surface, and the castings will come out clear 
and sharp. W. C. Stephens. 
Catford. 


[152.1 —SPONGY BRASS CASTINGS.—Con- 
tinuing your letter from the penultimate sen- 
tence: you also never scrape out your crucibles 
and you melt slowly and “stew ” your metal, 
and instead of emptying the crucibles each time 
you pour you leave the tail ends of metal to go 
with the new charge, and eventually you get 
the stuff as full of oocluded oxides as “ Hell 
is full of imps,? and then you contemplate 
hiding your careless work by bunging the holes 
up with solder. It is your own fault that you 
get spongy metal; and do not forget that, be- 
cause no matter what anyone tells vou, you wi 
mot alter your wrong methods of melting. Bras 
melters never do, in fact. and they should have 
more of their faulty stuff rejected than is done 
at present, because there is no reason why 
spongy castings should be produced. Jf you 
want sound castings keep your crucibles scraped 
out after each pouring, use metallurgical coke 
(hard coke) for melting, and melt quickly. 
pouring your metal as soon as it is melted, 
without feeding the pots to fill them to the 
brim. Skim the metal clean and blow off any 
dust from the edges of the pot, and empty the 
pot each time it is poured. If you must us 
a flux at all, stir in either sal ammoniac, zm 
chloride (dry), or crude phosphate of soda, at the 
rate of about 2 oz. to the 100 1b. pot of met! 
(while in the furnace if you want to escape the 
fumes), and let the reaction ceuse before the 
metal is poured. If you want to cast in metal 
moulds, flux with 6 oz. manganese chloride 
while the pot is in the fire—if vou add this flus 
after lift'ng the pot from the fire vou will not 
repeat the operation—being oareful to get the 
crystals to the bottom of the pot. If you take 
more than an hour to melt a 100-lb. pot of 
metal vou will probably get it dirty, and if sou 
are using painted scrap for melting your results 
| will be doubtfully good at times. because parts 
of some paints are held in combination with the 
metal and cause the formation of cases at some 
temperatures. Walter J. May. 


f153.J—-NEURITIS.—A 6x trituration of iron 
phosphate along ‘with another remedy which 
can only be aecertained after a careful cor 
sideration of the symptoms present is a certain 
cure for neuritis. Details are necessary before 
prescribing, as there may be signs of weasunt, 
numbness or paralysis, nervousness, palpite- 
tion, ete. Tonised. 
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‘preparation of stainless iodine. After two 
-applications I painted my arm with tincture of 
--todine, the result being that I soon got rid of 


“the pain; in about a week, in fact, although 


*-E had had it fos over a month before seeing a 
2-doctor. It should be remembered that my 


t attack was a very mild one. Glatton. 

= ——_—-—» 6 ~ 
“QUERIES. 

“a G a a 

- [154.—RIVERS.—Can someone give briefly 


: 
J 


\ 


; very “curved” in their path? 


wave ”’ and the actual “tide ” itself? 


~he usual principle now.accepted why it is that 


y 
r 


„adal and other rivers are more or less always 
Also, is there 
:any difference between what is called a “ tidal 
If so. 
-what is it?—Anxious, 


n f155.J—DRY ECZEMA.—Would any reader 
kindly suggest some warm underwear in place 


“of woollen. 


a- 
mn) 
K 


I have had “ linen mesh ” and 
“vertex cotton. They are not sufficiently warm 
for a septuagenarian in winter, and woollen 


¿should not be worn.—Nix. 


° 


> f156./- RELIEF MAPS.—Could any reader 


a 


„<in plaster of Paris. 


explain how to prepare the surface of a relief 


T-model map for printing on? (1) When modelled 


(2) When built up with 


ayers of cardboard and rubbed down to a 


] 
! 


ri 
; 

+ 

A 


smooth surface.—J. H. N. 
1157. —PAINTING BLACKBOARD.—I have 


“a blackboard made of millboard which does not 


- 


“take the chalk well. I have painted it with drop 


i) 


“black in turps with a little gold size added. It 
“now takes the chalk splendidly, but it is very 
“difficult to rub it off with a duster. Should 


‘‘there be something added to the paint to enable 


“the chalk to rub off easily, as do the school |: 


‘-blackboards?—J. E. F. 
. [158.}+-BRONZE SLIDE VALVES.—I have 


| 


yMade one or two mixtures to obtain Specially 
-good results in the way of long life on a 


i phosphor-bronze slide valve on a high-pressure. 


cylinder working at 200 lb. pressure, and would 
_be pleased to try any proved mixing that one 
of your readers has been using. If therefore 


rany of them would kindly give his analysis, 


: and 


any special comments, of what he has 


"found to give the most satisfactory results, I 


' . (159. 


would be obliged.—Western. 
ECZEMA.—Some months ago a small 


irritable patch developed on the right leg. It 


“has now extended from just above the knee 


“irritable and destructive to the clothing if 


to several inches higher, which at times is very 


rubbed, the flesh presenting a scaly, hardened 
and somewhat lumpy appearance. : The diges- 
tion is not what it should be. and nerves some- 
“what relaxed, and sleep frequently disturbed. 


Age 41.. Taste nasty in morning and tongue 
coated. Should be grateful for advice as to 
cause and treatment.—N. H. H. 


{160.J—PENDULUM.—I shall be glad to 
know the usual diameter of the invar steel rod 


. sometimes used gor the seconds pendulum of a 


clock. Would 5-16 


f in. be sufficient? Would 
a 10 in. lead bob supported by a nut at the 
bottom of the bob be too great for compensa- 


tion?—N. 


(161.J}—KEPLER’S THIRD LAW.—How can 


eas be demonstrated by pendulums?—Pendu- 
' laria. , i 


(162..—BRIGHT SHELLAC VARNISH.—In 
view of the sticky stuff now sold as methylated 
spirit, can anyone tell me if “ Finish,” sold in 


_oil shops, is still made, as before the war, with 


pure spirit and shellac? 


I could then get a 


bright. hard varnish by adding more shellac, 


I want it for sticking tinfoil on ebonite Wims- 


hurst plates.—Glatton. 


(163.}-GAS LIGUTER. —I recently pur- 
chased a patent gas-lihter, called the ‘‘ Radio,” 
which ignites the gas when merely held in 
the stream. It seems to consist of two or three 
fine wires inside a small brass cylinder, perfo- 
rated by a number of holes. Can any reader 
explain the principle underlying its action’— 
Factorial. 


(164..—MONOGRAM IN IVORY. — The 
black filling of the monogram cut on the ivory 
back of a brush is wearing. Can a reader tell 
me what the filling consists of and how to 
applv it?—S. A. F. 


(165.}--TATTOO MARKS.—Could any reader 
recommend reliable method for remaving tattoo 
mae I shall feel greatly oblige.l.—Ex-Service 

an. 
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ANSWERS TO CORRESPONDENTS. 


—— png 


The following are the initials, ete., of letters to 
hand up to 1 p.m. on Tuesday, September 19, and 
unacknowledged elsewhere :— 


WILLIAM GIFFORD ‘HALE—Ex-Service Man—J. W. 
ose T. Legh-Powell—Dr. A. Woolsey Black- 
ock. l 


J. MORTON.—No. 
CRYPTIC..—Too much so! 
R. G. HosBBs.—Yes, if brief and to the point. 


E. RICHARDS We know nothing of the formula 
named. 2. Probably indigestion. 3. No. 


Fum CxHoo.—The Archimedean screw would have to 
be put on an angle of about 1 in 4. We see no 
advantage to be gained by your plan. 


BREVITY,—Touching the foot on the same side with 
the hand, keeping the body as upright as possible, 
will nearly always relieve a stitch in the side. 


HAND-IN-HAND.—A little glycerine added to gum or 
glue will prevent either from drying brittle, and 
also the tendency of gummed labels to ourl up 
when written op or affixed. 


THOS. Mites—After 26 years’ medical treatment it 
is impossible that amateur advice in our columns 
could benefit you. On the contrary, it might be 
highly dangerous. 

A. P.— Genuine Venice turpentine is the resinous 
liquid obtained from the Pinus latrix. That mostly 
sold is an article made from melting rosin and 
adding thereto oil of turpentine. 

T G. P.—As we repeatedly state, queries where to 
get or asking for names and addresses of articles 
wanted can only appear as advertisements in our 
“ Wanted” or * Address ’’ columns. 

W. Mass.—For a very quick-drying paint, take half 
a pint of boiled oil, a gill of gold size, and half 
a pound of the desired colour; mix well, and it 
will dry in an hour equal to varnish. 

A. JOHNSON. The lines you ask for will be found in 
Pope's ‘*‘ Moral Essays,” Ep. iii. 1. 89. They are:— 
“ Blest paper credit! Last and best supply 

That lends corruption lighter wings to fly.” 

VANILLAA—We cannot say whether your sample is 

“ adulterated.” But the vanilla of commerce, the 

fruit of the Vanilla planifolia, contains a some- 

what abundant amount of benzoic acid, which 
sometimes effloresces in fine needles. 

A. Swirt.—A similar lapsus calami will be found in 
Isaiah xxxvi. v. 36—whether that of the original 
author or of our own translators of the authorised 
yersion we do not know. ‘‘ And when they arose 
early in the morning, behold, they were all dead 
corpses.” 

KENNETH POLLOCK.—We could not spare space for a 
full list. We give from week to week the notes 
that reach us which appear likely to interest 

` English readers. Probably all could be obtained 
from the Observatory, but on what terms we do 
not know. 

M. A. B.—“ The Whiteman’s Foot ” is the common 
broad-leaf plantain, Plantago major. It was so 
called by. Longfellow, because it was not indi- 
genous to America, but keeps pace invariably with 
the white man’s progress into unsettled parts of 
the country. 


Otts.—The specimen sent is a raft spider, Dolomedes: 


fimbriatus, one of the class which do not live in a 
web, but chase their -prey after the manner of 
carnivorous vertebrates. It is plentiful in the 
Cambridgeshire fens. -It follows its prey in the 
water, on the surface of which it can move freely. 


AvuGustin.—The following, taken freely as a bever- 
age, is a useful substitute for asses’ milk in cases 
of debility :—Water, 1 pint; hartshorn shavings, 
1 oz.; cow’s milk, 1 pint; syrup of tolu, } oz. 
Boil the shavings in the water to a jelly, then 
add 2 oz. of sugar. Let it cool, and then add the 
milk and tolu. For adults a teaspoonful of good 
rum may be added to each breakfastcup of the 
mixture when taken. 

J. W. DURRAD, F.R.A.S.—Mr. Buss’s ‘‘ Notes on 
Practical Astronomical Spectroscopy for Ama- 
tenrs” appeared in our issues of April 6, 20, 27, 
May 11, 25, June 8, 29, Aug. 24. Oct. 12, Nov. 9, 
and Nov. 23. 1906. Vols. LXXXII. and LXXXIV. 
The back numbers are out of print, but we can 
supply the two back volumes for 8s. each, post 
free. We are unable to reply to you by post, 
because you give no address in your letter. 


THirsty.—Anrother pleasant and wholesome substi- 
tute for bad and dear heer is the following :— 
Concentrated compound infusion of orange peel, 
3 oz.: simple syrup. 12 oz.; boiled filtered water, 
4 gallons. Mix well and add 3 oz. of dilute sul- 
phuric acid. To a wineglass of this add boiled or 
filtered water to taste. We drank a good deal of 
this in 1866, during the cholera evidemic of that 
year, when, at the suggestion of the Registrar- 
General, it was made and largely partaken of by 


the men of the London Post Office, with the best. 


effect. 

C. McL.—We do not know whether “a pound a 
word ” is the highest remuneration ever paid for 
the lucubrations of Prime Ministers or other lucky 
authors, Possibly Jacopo Saunazaro still heads the 
list. Jacopo, who was horn in Naples in 145s, 
wrote six lines of eulogy upon Venice, which have 
been translated :— 

“ Neptune saw Venice on the Adria ‘stand 

Firm as a rock and all the sea command. 

‘Think’st thou, O Jove,’ said he, ‘Rome's walls 
excel? 

Or that proud Cliff whence false Tarpeia fell? 

Grant Tyber best view both: and yon will say 

That men did those, gods these, foundations lay. 

Which flattery so pleased the Venetians that they 

granted the poet 6,000 golden crowns. 


USEFUL AND SCIENTIFIC NOTES. 


Antimony in China.—No country in the - 
world, it is said, possesses such rich deposits 
of antimony as China, which already supplies - 
50 per cent. of the world’s demand, Accord- 
ing to the investigations of the geological 
survey of China, the Hsinkwangshan (Hein- 
hua, Hunan) alone contains more than 
2,000,000 tons of pure metal. The deposits 
may be generalised as fissure veins with 
quartzite and schist, and scattered deposits 
in limestone. Only one or ‘two have been 
exploited to an adequate depth. Ore dress- 
ing is very simple, according to.: native - 
methods. The big lumps are broken with 
iron ‘hammers, and the fine particles sepa- 
rated from the waste by sifting. The sieves 
are made of very fine bamboo splinters. The - 
mixture of ore and waste is put into them 
and immersed in water, a process which 
leaves the ore particles at the bottom of the 
wessel. Antimony is also known to occur 
in eight other provinces besides Huan. 

Solder - Pastes.—According to a recent - 
British patent by J. Maurer, 116, Forch- 
strasse, Ziirich, itzerland, a solder-paste 
for uniting precious and other metals con-- 
sists of finely divided metals corresponding to 
the parts to be joined, oxides thereof, a re- 
ducing means, a binding medium, and a flux. 
The binding medium may consist of vaseline - 
to assist the reducing-means, such as carbon, 
in reducing the oxides. The flux may consist 
of borax or boric acid.. For soldering Q0 to 
22-carat gold, the paste may consist of 4 parts 
of flux, 0.3 parts of carbon, 0.5 parts of gold 
833 fine, 0.83 parts of gold oxide, 0.12 parts 
of silver oxide, and 0.05 parts of copper oxide, 
together with 2 to 8 per cent. of vaseline. 
For 18-carat gold, the gold used is 750 fine, 
the proportions of gold oxide, silver oxide, 
and copper oxide are respectively 0.75, 0.18, 
and 0.7 parts, and the same proportions of 
other constituents as in the previous example. 
For 14-carat gold, 1 part of flux is used, 10 
parts of gold 580 fine, and the same propor- 
tions of other constituents as for 18-carat gold. 
According to the provisional specification, the 
solder may also contain zinc, cadmium, etc. 


ADVERTISEMENT CHARGES. 


The charge for Advertisements in the columns headed 
For Exchange, For Sale, Wanted, Addresses, 
Situations, 


is ONE SHILLING for the first SIXTEEN WORDS . 
and 6d. for every succeeding Eight Words—which 
must be prepaid. No advertisement will be inserted ` 
for less than ONE SHILLING. 
The address is included as part of the Advertise- 
ment and charged for. No Displayed Advertise- 
ments can appear in above columns. 


ORDINARY ADVERTISEMENTS (NOT DIS- 
PLAYED). - ä 
8 d. 
Thirty Words eo oe ee e#@¢ ee 2 6 
Every Additional Eight Words .. œ O 6 


Front Page, Five Shillings for the frat 40 words; 
afterwards, 6d. per line. Displayed Advertisements - 
on Front Page, 106 6d. per inch. Paragraph Ad- 
vertisements, One Shilling per line. No Front Page 
or Paragraph Advertisements inserted for less than. 
Five Shillings. 

Rates for Displayed Advertisements on applica- 
tion to the Publisher 

All Advertisements must be prepaid, and in cases- 
where the amount sent exceeds One Shilling, the 
Publisher would be grateful if a P.O. could be 
sent, and not stamps. Stamps, however—preferably 
halfpenny stamps—may be -sent where it {ie incon- 
venient to obtain P.O.’s. 

Advertisements must reach the Office by 
3 p.m. on Tuesday to secure insertion in the 
following Friday’s nuniber. 

All Cheques and Post Office Orders to be made 
payable to THE STRAND NEWSPAPER COMPANY, LTD., 
and all communications respecting Advertisements. 
should be distinctly addressed to: 

THE PUBLISHER. 
THE ‘“ ENGLISH MECHANIC,” 

. EFFINGHAM HOUSE, ARUNDEL STREET, 

i STRAND, LONDON, W.C. 
2m E pA SRT E EE ER. . 
an 

For Exchange. 

Broadhurst, Clarkson and Co., Manufacturing 
Opticians, Exchange or Buy Anything Optical.— 
Note address, 63, Farringdon Road, E.C.1. 

Clarkson's, 338. High Holborn. Second-hand. 
Optical Mart. Make, Buy, Sell, Exchange First-class - 
Optical Instruments. 

Witts, Opticians; ~$; Buckingham Palace Road, 
SIWA Buy,—Sell, andExchange Optical Instru- - 
ments. Repairs quickly executed. 
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For Sale. 


Reflecting Telescopes, Mirrors, Silvered by new 
method. More light and durapdility.—G@. OALVER, 
Manse, Walpole, Halesworthb. 


“Science '' Microscope, with one eyepiece, com- 
bination objective, 1-in., 4-in., 4-in., £6 17s.—BAKER, 
244, High Holborn, London. ; 


‘64-page Book About Herbs and how to use 
them, 2d. Send for one.—TRIMNELL, The Herbalist, 
Richmond Road, Caraiff. í 


Milling Attachments, with Vices for Lathes.— 
Tas WHEELER MANUFACTURING Co., LTD., Trénch Cross- 
ing, Wellington, Salop. 


Home Radio: How to Make and Use it. 25,000 
copies sold. 4s., post free, on -approval.—Below. 


Books Bought. Best prices given.—FoyLes, The 
‘Booksellers, 121, Charing Cross Road, London. 


Ionised Tablets supply the blood with those 
elements the body needs, increasing vitality, func- 
tional activity, powers of concentration, mental 
clarity, physical fitness, and immunity from disease. 


Adenoids and Polypus cured by natural means; 
operations unnecessary. Tonsils saved intact, thus 
avoiding a lifelong handicap. 


Ionised Tablets, $s. 6d., 68. 6d., 128. 6d. Seng 
full detalis of ailment.—THB LABORATORY, 62, New 
port Street, Bolton. l 


Yost Typewriter, good make, but wants repair 
Price £3.—Can be seen at ENGLISH MECHANIC Office 
Effingham House, Arundel Street, Strand, W.C. 
during office hours. 


Mineral Specimens, British and Foreign, all 
kinds and prices. Send stamp for free catalogue.— 
| Address below 


Geological Specimens, Rocks and Fossils, all 
prices.—RIcHaRDs’ SHOW Rooms, 48, Sydney Street, 
Fulham Road, London. 


Radio Magazines.— All the latest. “Radio 
World, 10id.; ‘Popular Radio,” 10}d.; “Radio 
Broadcast,” 1s. 6d.; “Radio News,” 1s. 6d.; 
“Science and Invention,” 1s. 9d.; ‘‘ Scientific 


American,” 2s. 6d., post free. Radio Book Cata- 
logue free on application.—INTERNATIONAL NEWS Cu., 
Ltd., 5, Breams Buildings, London, E.C.4. 


Microscopical Slides.—Entomological. Marine, 
without pressure, etc.— CLARKE and PAGE, 23, Thavies 
Inn, Holborn Circus, E.C.1. 


What Offers for 13 Vols. English Mechanio, 
unbound, from January, 1916, to date.—THOS. 
CASTLE, Heckmondwike. 


Waltham Box Chronometer, guaranteed excel- 
lent condition, special offer, £15 15s.—DENNISON’S, 
26-28, Holborn Viaduct, London, E.C.1. ° 


Waltham Watches.—<Al{ grades in stock.— 
Wrist and Pocket Watches; also Elgin and Swiss 
make. Call or-write for price list as above. 


The Famous “ Limit’? Pocket Watches.—<Al] 
guaranteed jewelled movements in oxidised. open 
‘face, steel and nickel, 40s, silver, 60s.; also in 
gold-filled and solid gold (perfect finish).—Send 


‘direct as above. 


English Mantel Clocks, lever escapement, in- 
laid cases, thirty-hour from 35s., fourteen-day from 
70s., striking hour and half-hour from 120s.; also 
the Key-less Clocks from 30s —Send direct as above. 


Spare Time Employment with Firelighter 
Machines, 70s.; also Bundlers, 95s. Waste materials 
utilised.—Hitt and HERBERT, Ltd., Great Central 
Street, Leicester. - : 


The Verette Pocket Microscope is ideal for 
indoor and outdoor study of insect, plant, and pond 
life. Fitted with xł2 achromatic combination, giv- 
ing large flat field and sharp definition throughout. 
Detachable live-box, which retains living specimens 
for casual or prolonged observation of their struc- 
ture, habits, and methods of securing prey, em- 
bryonic development, etc. Light or dark ground 
illumination. It will be found of great value by 
all nature students. Price 14s. 9d., post free, on 7 
days’ approval; or write for leaflet B to FRANCIS 
Brown, 25, Southbrook Road, London, 8.E.12. 


Roneo Duplicator No. 10, f/cap size, self-inking 
and self-feeding devices. Good as new. £12, or 
near offer.—Below. 


Smith Premier Typewriter No. 10, visible, 
strong, splendid condition, last for years, with base- 
board and cover.—Belov. : 


To be Seen at Miss D. BARNES’, 37, Essex Street, 
Strand, W.C.2. ze 


For Sale.—A splendid collection of Land, Fresh- 
water, and Marine Shells, comprising many thou- 
sands of shells. correctly named. £2 10s. , carriage 
extra; worth £10 15s.—Apply, THos. CASTLE, Orchard 
Villa, Heckmondwike. i - 


5-in. Refractor, £48; 3-in., £4 15s.; 23-in. Wood, 
£10 53.: 31-in. Equatorial, £6 15s.; &-in., with clock. 
£150: fine 9-in. Ohject-glass, in cell, £75; 2}-in., 2s. ; 
560 x Eyepiece, 20s.: Solar Diagonal, 25s.—Write or 
wire at once. MACKETT, Manufacturing Optician, 

` Tunbridge Wells. 


D. J. Smith and Co., Ltd., Compton Works. 
carry out all classes of motor and engineering work 
Wickford, Essex, make all kinds of spare parts and 
repairs. 


£4 Weekly Made.—Send 2s. 6d. for one dozen 
excellent Safety Razors. (No rubbish.) 
€asily for 1s. cach.—LONGDEN, Walton House, Har- 
Tison Street, Manchester. 


Sells 
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New Zeiss Prismatic Binoculars! 
Telex 6x 24 mm., £7 10s.; list price £10. Telexem, 
£8 10s.; list price, £11 5s. 
perfectly new. 
Send order at once.—BROADHURST, 
Co., London. 

3-in. Standard Astronomical Telesccpes. Com- 
plete with eyepiece, £5 10s. 
on the market. 


\ 
4-in. Cooke ‘Telescope, graduated equatorial, 
clock, iron column, and extremely stable tripod, 
star diagonal, transit and fourteen other eyepieces, 
fitted cases, perfect condition, bargain, £95.— 
F.R.A.S., c.o. Collins, 32, Birdhurst Road, Croydon. 


Mioroscopes.—Spencer’s Bacteriological. Stand, 
Abbe, 2 oculars, nosepiece, 3, 4, 1/12 oi], £20; 
Bausch. and Lomb's similar outfit, £25.—Below. 


Projection Micro. Attachment, 3 powers, 90s. ; 
500 size Pine Slide Cabinet, £3; Newton’s Table 
Polariscope, in case, large Nicol, £7 10s.—BROWNING, 
37, Southampton Street, Strand, W.C.2. 


Castings Done Cheaply jin any metal.—LITTLE- 
OVER WORKS, Derby. © i 

Model Part-tooled Petrol Electric Motors. 
9s. 9d. set, 1-H.P. List 4d. Bargain, Steel Boiler, 
12-in., 24-in., tested 200, £€2 19s. 6d.—LITTLEOVER 
AERIALS, Derby. 

Leitz Petrological Microscope, webbed eye- 
piece, Bertrand’s lens, analyser, polariser, extra 
high-angle lens, concentric notating stage, objective 
changer, quartz wedge, No. 1 objective, very fine 
condition, price £16 10s. 

Catalogues of New and Second-hand Micro- 
scopes and Accessories sent on application—W. 
WATSON and Sons, Ltd., 313, High Holborn, London. 


6l-in. Reflector, perfect definition, complete on 
altazimuth stand, with eyepieces, compact, power-. 
ful, £18. Guaranteed. 

5-in. Clear Aperture Refractor, superb 0.g., 
heavy brass tube, adjustable o.g. end, rack and 
pinion focussing, 23-in. finder, on altazimuth stand, 
£40. Bargain —F, BURNERD, M.B.A.A., Dryburgh 
Works, Putney, London, S.W.15. 


6l-in. Newtonian Telescope, £27 10s. Our 
latest model. Splendid instruments. Write for 
photo. d}-in. Ditto, £15 10s.; 4}-in., £12 15s.; 31-in., 
£9 10s.—IRVING. : 

Standard Eyepieces, low power, 12s. 6d.; high 
powers, 15s. Any eyepiece sent on approval against 
deposit.3I RVING. 

3-in. Equatorial Refractors, £12 18s. Our new 
model. We guarantee that no firm could supply 
the above less than £30.—IRVING. 


Newtonian Mirrors Refigured and Silvered. 


~~ 


IRVING, 135, High Street, Teddington. 


_ Films, Films.—500 for Sale. Catalogue free.— 
LoGaN, 29, Minford Gardens, West Kensington. 


Aeroplanes and Gliders.—How they are ad- 
justed to he controllable. Illustrated. Post free, 
“id. paper. 42d.—Of.S. L. W., 85, Duckett Road, 
Tlarringay, Loudon, N.4. 


durahle. 18.~ 3d. doz—LONGDEN, Walton House, 


Harrison Street, Manchester. 


6l-in. Object-glass, 2 chips, stand, }-in. eyepiece, 
ensily £20, exchange 4-in., cash adjustment; Irving 
Eyepiece, 5/16-in., new, 10s.; l-in. Finder, achro- 
matic, 12s. 6d.; massive Iron Tripod, less head, 
rack and worm adjustment, 45s.; 6-ft. 6ł-in. Brass 
Tubing, 70s.—SHARPLES, 6, Peter Street, Blackburn. 


Special Microscopical Slide.—The beautiful 
little Flirt Fly, Sepsis punctum, mounted whole 
without pressure. Post free, 1s. 3d.—DARLASTON, 
31, Freer Road, Birchfield, Birmingham. 


Don’t Throw Away Your Pots. Pans, or 
Kettles if they Leak. Repair them with Valetta 
Metal Cement. British manufacture. Sets like 
steel, withstands fire and water. Invaluable to 
mechanics and householders. Price, P.O. 15.— 
GRUNDY, 9, Church Gate, Loughborough, Leics. 


Wireless.—Send two stamps for complete Wire- 
less Lists. Everything in stock.—ELECTRICAL SUPPLY 
STORES, 5, Albert Terrace, King Cross, Halifax. 


Scooters.—All boys and girls write for free par- 
ticulars of how to obtain one.—GRAND, 114, Fernlea 
Road, Balham. 

One Man Can Do Many Things—if he has 
learnt them! I execute book illustrations in wash 
or line, technical, natural history, etc. .I write and 
design advertisements. I advise on advertising 
schemes. Ten years advertising manager to firm of 
world-wide activity. I undertake the indexing of 
. hooks, I design gardens. Winner of * County 
Gentleman ” 100 g. Gold Cup for best garden design. 
Silver medallist Royal Society of Arts. Correspon- 
dence invited on any of the above subjects. Garden 
booklet for 13d. stamp.—ROGEkS, ‘Roadcliffe Cot- 
tage, Weare Giffard, Bideford. 


Engine De Dion,, 6-H.P.. water cooled, good 
order, £8: also a Twin Cylinder Air-cooled Engine. 
with Bosch mag.. £6: and a 4-H.P. Single-cylinder 
Engine with Bosch magneto, perfect, with cearb., £7: 
National 4-H.P. Ojil-engine. less magneto. good 
order. £11.—H. R. Hatt, High Road, Whetstone, 
London. 

Division Plates._From stock or to require- 
ments. Price-sheet free.—ROBINSON, Engineer, 35, 
St. Philip’s Road, Norwich. 


Microscope, hy Pillischer, inclinable stand. in 
mahogany hox, £3 10s.; Gaslight Enlarger, 10s.— 
CRAVEN. Sudbrooke Park, Lincolg. 


“ Aluminium MRepairing.’’—The repairing of 
aluminium sheet and castings and attaching of 
copper, brass. and steel to aluminium by tinning. 
sweating, and burning processes, with sheet-iron 
jigs. Explanations and illustrations showing the 
methods to he adopted. By Wm. Platt. Inst pub. 
lished. Post free. 3s. 3d.—Crospy, LockWooD,_ and 
£ox, Stationers’ Hall Court, E.C. 


HURST, CLARKSON and CO., 
London, E.C.1. 


High Powers, 21s. ) 
of o.g. and power required. 


telescopes. 
508. and 60s.—BROADHURST, CLARKSON 
don. 


Objectives. ) 
or l-in., 25s. each. in boxes, 
-BROADHURST, CLARKSON and Co. 


15s. 6d., post free; usual 
BROADHURST, CLARKSON and Co. 


selection ; 
63, Farringdon Road, E.C.1. 


Tho only firm who guarantee perfect results.— |-and teather case, 


Safety Razor Blades, Gillette pattern, fine and. 


| Mahogany, 


Serr. 22, 1922. 


Special Offer! 


Sudbury. 
63, 


L. Winch, Esq., 


Standard Astronomical Eyepieces, 


Approval gladly. 


Telesccpe Object Glasses. 


Lowest prices. 
CLARKSON 


Garden Stands, ?5s. and 30s., 
Offer cannot be repeated. 


Microscope Objectives. 
very wonderful correction, 3-in, 2h, 


Stand Condenser, 
Bargain— 


Ball and- Socket 


price, 25s. 


2-in. 


Abbe Condenser, with iris, complete, 21s.; usul 


price, 42s. Double Nosepiece, 10s.: Triple, 18s. 6d— 


BROADHURST, CLARKSON and Co. 


Lantern Slides for home use. 3d. each. Dre 
no Jist.—BROADHURST, CLARKSON and (4. 


Dallmeyer Cabinet Portrait Lens, with st 
£3 15s.; as new. Bargain BROADHURST, CLUI- 
son and Co., 63, Farringdon Road, E.C.1. 

Davon Super Telescope, complete with stard 
£$ 10s. Small size ditto, £5- 
BROADHURST, CLARKSON and Co. 


Everything Optical. Exchanges and Repairs 
Write or call.—BROADHURST, CLARKSON and Co., Tx 


Reputation Firm, 63,. Farringdon Road, Longos, 
E.C.1. . 

Microscopical Slides. — Desmids,  Misrasteras 
Crenata. Denticulata, and Rotata, Olosterium, 
Evastrum, 4s. 1d. posted, three 2s. 6d. Radium, 


brilliantly scintillating, 2s. 9d. Hundreds of popr 
lar subjects at 50 for £1.—Griy, 40, Grange Roat, 
Lewes. 


Winter is Coming: Be Prepared.—Get a x? 
of Machined Castings and build your own Lathe 
We supply accurately machined castings tor mak- 
ing 3}-in. or 43-in. back-geared screw-cutting lathes, 
all ready for fitting together and making into 4 
first-class lathe. Send 4 stamps for 20-page Katz 
log. which includes Booklet X and a chart ilins 
trating the castings supplied.—HOLMES and Co. 
Lathe Makers (Est. 1896), Bradford. 


The ‘Hamilton’? Light Car.—An ideal tw> 
seat small car, at a moderate price. Easy to drive. 
Economical to run. Fifty miles to tho gallo 
Tax £9. Smart appearance. Complete and ready 
for service, £175—Apply for booklet to the makers. 
D. J. SMITH and Co., Ltd., Compton Works, Wirk 
ford, Essex. 


Copying Press (Foolscap), £1, as new; Stari. 
£1; Copy Book, 4s.: Encyclope“a 
Britannica, 6th’ edition, calf, bargain.—ENGINE 


10, Cranley Place, S.W7. 


3-in. Equatorial Refractor. Universal latita-e 
adjustment, oak tripod, levels, divided circles. v 
niers, slow motions (both R.A. and Dec.). Exe: 
lent condition. Bargain, £21.—HegatTH, Hills. 
Kingsbridge. ` 

Microscopical, Starches. — Loose, unmoutte! 
guaranteed authentic, Yam, Sweet Potato, . Banaz- 
Ginger, Calumba, Galangal, Maranta, Canna, In: 
Acorn. ls. 6d. the set-of ten, posted.—STEEL. 1. 
Oxford Street, Box Hill, Melbourne, Australia. 


Synopsis Diatomees de Belgique, Van Heures. 
£10; Diatomacere, Nerth America, Wolle, £8: Wx- 
son 1ł-in. Parachromatic, €1 15s.: Polarlser ar: 
Analyser, both rotating, £2.—MYKRO, c.o. ENG6u 
MECHANIC, 1, Arundel Street, Strand, London, W.C: 


Lethes.—3!-in. centres, 12-in. between centre- 
hollow mandrel. $-in. Whit. nose, £4 5s.; Slideres. 
£2 15s. extra: 3-speed Foot Motors (weight 58 h.. 
£2 8s. Stamp.—EcHO TOOL SPECIALISTS, Alber 
Works, Westow Hill, Upper Norwood, S.E.19. 


Back Issues of “ Discovery’ from commer- 
ment, 2 vols. What offers?—Rocers, Roadcit- 
Cottage, Weare Giffard, Bideford. 


Books for Sale. Prices include oostage or car 
riage. ‘' The Development of Birmingham," by Wit 
liam Haywood, F.R.I.B.A.. first edition, 7s. 6d. “Th 
‘Presto’ Shift of Hours Worked Calculating Card.” 
1s. “Italian Sea Power,” by Archibald Hurd, 1% 
‘© Aeroplane Construction,” by Sydney Gamme, & 
“Inhabited House Duty and the Laws Therean.” 
by W. E. Snelling. 10s. “The Origin of the Forms 
of the Earth and Planets,” in French. by M. Emila 
Relot, 10s. ‘The Law of Checkweighing.” by J. A. 
Cockburn, 5s. ‘‘ Factory Management Wastes! by 
James (Fà (Whiteford? 5s. "Tbe Housing Problem: 
Its-Growth; Legislation, and Procedure,” by Joba J. 


we 


Every glass guagantecd 
Only a few on sale at the price.— 
CLARKSON atd 


The finest instrume:r 
A client writes:—‘I have given 
the telescope a fair trial, and am satisfied that th- 
value is wonderful, and should quite imagine that 
it must be positively the best value obtainable.— 
T 15/9/22." — Broa- 
Farringdon Road, 


168. 6d 
State focus 


Why not let us ĝt 
‘one of our Superfine Lenses to your instrumem : 
AH sizes, 2-in. to 6-in. 
testimonials. BROADHURST, 
Farringdon Road, E.C.1. 

Star Finders from 27s. 6d. Star Diagonals, 55:. 
Barlow Lenses, 25s. Prompt delivery —BROADBURST, 
CLARKSON and Co., London. 


Hundreds o! 
and Co., ĉj, 


suitable for $-in 
Usual prika, 
and CO., Los 


Our Special Low-power 


Approval willingly.— 
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SEPT. 29, 1922. 
ASTRONOMICAL NOTES FOR The Moon will be in Conjunction with Mercury 
OCTOBER. 1922 — -= will be at Inferior Conjunction on the 15th, 
? ù Sj | Greenwich and sets a few minutes after the Sun in the. 
The Sun. — mA | Mean | TPe Planet |first half'of the month. In the latter half it 
Ea Â © | Time, will be is a Morning Star, being at Greatest Elong- 
a At Greenwich Mean Noon. | al Ls ation 18° 38’ W. on the 31st and rises nearly 
a | 7 | | two hours before the Sun slightly south of the 
S Bontas a d. | h. m. F a pou = the end of a AEE Until 
we | Right Uranus ...... 3 1l 4am, 2 40 B. {the 23rd Mercury retrogrades in the con- 
© Greenwich, | Ascen- eee sey Neptune...... ' 16 |039 ,, | 3 47 N. |stellation Virgo, Cond it meets Jupiter in 
8l sion, Sm, * [Saturn ...... 19 | 418p.m. 1 5 ,, | Right Ascension in the morning of the 9th, 
| pared ve eees ae | ; ee y : i S. | when it has the same R.A. as, and is about 
E mena me | aee upiter ...... i j o o 
Jh., m.s. a.m.jb. Mm. 8/5 , , b. m. 8. Venus oriri | 23 | ji 43 a.m.! 10 37 j SA SONIR oh VORU plnuot 
1| 11 49 53,0 |12 27 37| 259 N.| 12 37 44.3 | Mars ........! 27 | 53 „: 6 53 4, fug 
6| 11 48 19.7 |12 45 47; 455 7,,| 1257 27.0 | Uranus ......! 30 !4 4pm. 2 39 ,, ©! Right | Declina- | Souths at | Rises, 
11}11 46 56.0 |13 4 6l 6 4937,,| 1317 9.8 SO | Ascension] tion. |Greenwich,| a.m.. ` 
11 45 44.5 |13 2237) 8 41 52 , | 1336526} The figures in the last column give the [A 5 
21/11 44 47.5 |13 41 23/10 31 3 „| 13 56 35.3 | distance of the planet from the Moon’s|—— E 
~ 26; 11 44 6.8 |14 0 25/12 16 20 , | 14 16 18.1 | centre as it would be seen from the centre m, |° ! h. m. h. m. 
. SY 11 43 43.7 |14 19 44/13 56 53 ,, | 1436 0.9] of the Earth, and require a correction for] 1 | 13 46.5 |14 51.5 S.| 1 8.6p.m.| 8 23 
parallax to show the distance as it would} 6| 13 44.8 |14 32.9 ,, (12 47.2 ,, |757 
‘ be seen from any particular place. 11 | 13 31.9 |12 28,9 ,, |12 14.7 ,, | 714 
The defect from 12h. of the quantity in | 16 | 13 12.2 | 8 56.6 ,, jll 35.4a.m.| 6 22 
. the second column is called the Equation of ! The Planets. 21) 12 57.7 | 5 40.0,, 1) 13 ,, | 5 30 
Time, and is the amount to be subtracted} The diagram below, which shows thej 26 | 12 58.0 | 4 25.5 ,,11041.9 „15 7 
~- from the time shown by a sundial to find | movements of the planets in their orbits} 31 | 13 12.3 | 5 21.6 ,,|10 36.5 „|5 3 
: the corresponding time by a clock which|during October, is similar to those given | | 
is keeping local Mean Time. in previous months. The four inner orbits 
: are drawn to scale, and to visualise the Venus 


it 


- Oct. 1...Sun rises (Greenwich)... 6h. lm. 
f sets is 5h. 58m. 
31...Sun rises 6h. 52m. 

sete = .. 4h. 35m. 


- Full Moon .... 


` New Moon 
First Quarter .... 


Elements for Determining Positions on 
; the Sup. 


Heliographio Position of 


Centre of Diso, 

[Sun's Axis.| ratitude, | Longitude, 

0 8 t+) é 
26 5E 6 41 N. 176 58 
6 25 ,, 112 © 
6 5,, 45 2 
5 44 ,, 339 5 
5 19 ,, 273 8 
4 52 ,, ' 207 12 
4 23 ,, 141 16 
The Moon. 


»» Oct. 6 .. Oh. 58.3m. a.m. 
» 15 .., 9b. 55.4m. p.m, 
20 .. lh. 40.2m. p.m. 
» 27.. lh. 26.4m. p.m. 


The Moon will be in Apogee at 8 o'clock 


Last Quarter .... 


in the evening of October.4, and at 
-© Perigee at 5 o'clock ip the afternoon of 


| October 19. 


The distance between the 
centres of Earth and Moon will be 252,400 
miles, and 222,700 miles at these times 
respectively. | i 

The Moon will have Maximum Declina- 
tion 18° 11’ N. in the forenoon of October 


_ 12, and 18° 14’ S. about midnight of the 


24th. | 
The Mean Longitude of the Moon’s 
Ascending Node will be 179° on October 4, 


and 178° on October 23. 


«dlm | Souths Longitude 
TELE DE| Creon- [Derminator| (catinight 
S 24o we! Groen- |Terminator| (midnight). 
aa <7 wich. | at Transit. 
| h. m. 
Days. | pm. | ° Sun.] ° ° 
1; 10.3; 8 56.7 40.3 E. R. 4.6 W./4.0 8. 
61 15.3 | *0 31.2 177.1 W. S. (2.5 E.@.8 N. 
7 a.m. 
41; 20.3! 3 37.1 26.9 W. S. |6.8 E.|6.8 N. 
16 | 25.3 |'8 2.4|36.3 E. S. |4.3 Ej3.0N 
| p.m. 
21 | 0.9 ! 12 41.1 [80.5 W. R. 14.5 W.|5.1 8 
26., 5.9 | 5 17.9 [16.9 W. R. 7.3 W.|6.0 8 
31 Í 10.9! 9 38/458 E. R. 115 W./0.3 S 


* After midnight of October 6, 


R. and S. indicate whether the Sun is 
rising or setting on the region of the Moon 
where the Terminator falls. 


a 


. [in the early morning of October 10 
. | planet is now conveniently placed for ob- 
. | servation as shown by the transit ephemeris. 


others in due proportion it is td be 
remembered that the mean distances from 
the Sun of the outer planets are: 
Jupiter, 5.2; Saturn, 9.5; Uranus, 19.2; 
and Neptune, 30.2, the mean distance 
of the Earth from the Sun being taken as 


ARIES 


PISCES | 


unity. The circle on the are which shows 
the Earth’s movement is intended to indi- 
cate the Earth’s Equator, which is iħclined 
to the Ecliptic (plane of the paper) at an 
angle of 234°; the half of the Equator shown 
by broken line (right hand side) is below the 
plane of the Ecliptic, and from this it is’ 
obvious that Venus has low declination. 

It will be seen from the diagram that in 
the middle of the month, Saturn, Jupiter, 
Mercury and Venus all lie within an angle 
about 15° or 20° on either side of the Sun, 
which means that they all rise and set 
nearly with the central body and are above’ 
the horizon mostly in daylight hours, so 
there can be little planetary observation 
this month. Saturn will be in conjunction 
with the Sun on October 4, Jupiter on 
October 23. The former will rise more than 
two hours before the Sun at the end of the 
month and may possibly be seen in the early 
dawn, south of east in the constellation 
Virgo. Mars, which is in the constellation 
Sagittarius, still lingers in the evening sky 
and sets in the south-west soon after 9 
o'clock throughout October. | 

Uranus is retrograding and will have the 


. [same R.A. as and will be about half a degree 


south of the fourth magnitude star \ Aquarii 
This 


Neptune, in the constellation Cancer, 
rises about midnight; its position on Octo- 
ber l is given by R.A. 9h. 19m. 55s.. Dec. 
15° 44'.8 N.; on October 31, R.A. 9h. 22m. 
13s., Dee. 15° 34.6 N. 


will be at a position of Greatest Brilliancy 
on the 2lst, when its computed magnitude 
will be —4.3. Though it then crosses the 
meridian more than two hours after the 
Sun, being then in low southern declination, 
it sets less than an hour after sunset, and is 
not likely to be conspicuous, though it may 
be seen above the south-west horizon svon 
after sunset. This planet moves out of 
Libre into Scorpius, and is near Antares on 
the 28th. 


This minor planet will be in opposition 
on November 14. The following ephemeris 
(for Greenwich midnight) is in continuation 
of that given on page 92. 


R.A. Dec. 
h.m.s, ° ' loga logr 
Sept. 28 .. 33156 4 34N 
Oct. 2.. 3835 8 349, 0.071 0,304 
ñ 6 .. 33 48 3 1, 
. 10. 33 56 212,, 0.051 0.303 
» 14. 53 33 122,, — 
as 18 . 32 41 031,, 0.054 030i 
„n 22. 31 19 0 1985. 
a 26 . 29 29 1 8,, 0.021 0.300 
30 27 16 1 55 


39 


The magnitude in October is about 7.2. 


°3| Right | Declina-.| Souths at | Sets, 
(8 @|Ascension.| . tion. | Greenwich.| p.m. 
| 
| bh. m. 9° |? h. m. h. m. 
1; 15 16.9 (82 43.4 S.| 2 38.7 pm.) 6-36 
6 | 15 33.3 |24 6.2 „|2354 „| 6 23 
11 | 15 48.4 125 16.4 ,, | 2 30.9 „ | 610 
16 | 16 2.0 (26 13.0 , |2 247 „| 556 
21} 16 13.4 126 55.1 „|2164 „| 541 
26 | 16 22.1 |27 21.7,,/2 5.5 „| 527- 
3l | 16 27.5 |27 30.9 „|1512 ,,} 512 
Mars. Sots 
a r er 
p.m. 
|b m. 1° ? b, m. h. m. 
1 | 18 47.7 |25 48.4S.| 6 9.0p.m/) 9 44. 
6| 19 1.6 | 25 23.6 | 6 3.2 „| 9 42 
11 | 19 15.7 | 24 53.8 „| 557.6 , | 940 
16 | 19 30.0 | 24188,,;5521 , | 939 
21 | 19 44.4 | 23 38.8,,,5 46.9 „ | 938 
26 | 19 58.9 | 22 53.6 „| 541.6 ,, | 9 38 
31 | 2013.4 | 22 3.4 „| 536.5 „| 9 39 
Uranus. Sets 
| a.m. 
h. m. öd ih. m. h.m. 
1 | 22 49.6 | 8 20.88.10 10.lp.m.| 3 35 
11 | 2248.4 | 8 27.7,, 9 29.7, | 254 
21 | 22 47.4 | 8 33.3,,}8 49.4 „ | 213 
31 | 22 46.7 | 8 37.4,, | 8 93,, | 132 
Juno. 
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ss S a 
Greenwich Mean Time of Occultation of Fixed Stars by the Moon as seen at Greenwich | `- A NOTE ON LEAD BU RNING 


ð saig asia 
aa e] i © r=] © e ; © O e 
“3 i E |Disappear-| Moon’s as HSI Reappear- | Moon's gag 8 
“a Star. £, anoe. b. (228 anoe. Limb. 2 ™ 3 
as E Ata a (a> 
a b 4 qA\< 
$ 
$ h. m, o o |! h. m. f- 
4 | B.D. — 4°5868....;6.5) 1 44 a.m.| Dark |114 | 84 | 2 32a.m. | Bright |202 | 168 
8 | Washington 138 ..| 7.3 — _— —|—| 236 ,, Dark |214 | 196 
.8 | éArietis........../5.5|2 9 ,, | Bright | 43} 31 {| 320 ,, Dark {279 | 254 
8 | Washington 141 ..|6.7 — — —|;—| 43i ,, Dark |238 | 204 
9 | Washington 187 ..| 6.6 — — — i — | 14 ,, Dark |232 | 235 
11 | B.D. +16° 672....{5.7| 3 5a.m.| Bright | 57 | 66 | 419 ,, Dark |289 | 278 
12 | 130 Tauri ........ 5.6/1 5 ,, | Bright | 49| 87} 2 5 ,, Dark |298 | 329 
13 | 68 Geminorum ....| 5.2 |11 38 p.m.| Bright |171 |210 | 11 48 p.m. | Dark [193 | 232 
16 | o Leonis.......... 3.8 | 6 31 aim.) Bright |214 1134 | 7 43am. | Dark |283 | 287 
25 | B.D. — 18° 5079 ../7.0} 6 45 p.m.| Dark | 69 | 48 — — — | — 
27 \ | Washington 1370 ..| 6.8 | 8 35 ,„ Dark |108 | 86 — — — | — 
27 | z Capricorni ...... 5.21944 ,, Dark | 98 | 68 | 10 44 p.m. | Bright |227 | 192 


Mean Time of Transit at Greenwich of 
Two Olose Polar Stars. 


Bradley3147 U.0.| Polaris U.C. 


D R.A. 23h. 28m. | R.A. lh. 34m. 
ay. Dee. 86° 53’. Deo. 88°53’, 
i Mag. 5.6. Mag. 2.1. 
b.m. 8. h.m. s. 
ae R 10 48 44.3 p.m.| *0 54 42.6 a.m.. 


*0 15 26.9 ,, 
11 36 9.1 p.m. 
10 56 49.7 ,, 


„ ll |10 9240 ,, 
930 2.9 ,, 
8 50 41.4 ,, 


‘= After midnight of October 1 and 11. 


Mean Time of Transit i at Greenwich 
of Twenty-five Fixed Stars on he. 


LS 


Nights of October 1 and October 31 


~ 19022. 

TimeofTransit 

Stee, |Mag.| R.A.| Deo. ' E 

| Oct. 1 3 
=e | O 

: bh. m. O 4 jh. m. B. B. 
Vega ....| 0.1 |18 34/38 45 N., 5 55 36.7 38.8 
y Aquile..| 2.8 |19 42/10 26 N.| 73 41.7440 
Altair....| 0.9 119 47| 8 40N. 7 8 6.6) 8.9 
a?Caporni.| 3.8 |20 13/12 47 S.| 7 34 47.649.9 
a Delphini| 3.9 |20 36 15 38 N.| 7 57 1.1) 3.4 
a Cygni ..| 1.3 120 38/45 0 N.| 7 5946 048.1 
u Aquarii .| 4.8 |20 48| 9 16 8./ 8 9 25.2127.6 
¢ Cygni ..| 3.4 |21 9/29 55 N.| 8 50 31.8/54.1 
a Kquulei.| 4.1 |21 11) 4 56 N.| 8 52 50.0/52.4 
p Aquarii..| 3.1 |21 27| 5 55 8.) 8 48 19.3/21.7 
e Pegasi ..| 2.5 {21 40} 9 31 N.| 9 1 11.3/23.7 
ô Cap’corn| 3.0 |21 42/16 29 8.) 9 3 33.9/56.5 
a Aquarii..| 3.2 |22 1) 0 488.) 9 22 33.2135.7 
¢ Pegasi ..| 3.6 |22 37/10 26 N.| 9 58 15.1/17.6 
Fomath’t | 1.3 |23 53/30 2 S.!10 13 58.9) 1.4 
B Pegasi ..| Var. |23 0/27 40 N.'10 20 36.9/39.5 
Markab ..| 2.6 123 O14 47 N.|10 21 29.6/32.2 
y Piscium.| 3.9 |83 13) 2 52.N.110 35 42.4/45.0 
i Piscium.! 4.3 |23 35| 5 12 N.10 56 27.7/30.5 
‘a Androm.| 2.2 | O 4/28 40 N./11 24 48.3/51.1 
3 Androm.| 3.5 | 0 35/30 26 N.j11 55 31.5)34.3 
B Androm.| 2.4 | 1 5/35 12N./*0 25 39.1 42.1 
n Piscium.| 3.7 | 1 27/14 57 N.|*0 47 31.8 34.8 
B Ariotis..| 2.7 | 1 50/20 26 N.|*1 10-29.35 39.4 
a Arietis..| 22 | 2 2123 6N.|*1 2254.1/57.2 


= After midnight of Octéoer 1. 
B Pegasi 2.2 — 2.7. 


The complete interval between the times 
in the last two columns is about Lh. 57m. 58s. 


Local mean time of transit at a: place 
other than Greenwich = Greenwich time 
of transit at Greenwich — 9.83 sec. x longi- 
tude in hours (and fractions of an hour) if 
west of Greenwich ; + if east. 


Variable Stars. 
Aucou.—Approximate times of some of the 
minima of this variable star that will happen 
in October ‘are: 9d. 3h. a.m.; 11d. mid- 
night; 14d. 8h. p.m.; 17d. 5h. p.m.; 29d. 
4h. a.m. 


Lone Perron VARIABLES.—The following 
may arrive at maximum in October :— 


R.A. Dec. Period 
h.m. ° ' days. 
BR Cebl. oi viewceew ss 222.1 0 318. 167 
R Tfianguli........ 232.5 33 56N, 265 
X Camelop ........ 4 36.0 74 58N. 142 
R Aurigæ......ss.. 5 11.2 53 30N. 456 
R Geminorum ...... 7 2.8 22 50N. 370 
V Canori ....esess. 8 17.5 17 32N. 272 
R Virginis ........ 12 34.7 7 24N. 145 
S. Ursæ Maj. ...... 12 40.7 61l 30N. 226 
|T Centauri ....... » 1337.5 3313S. 90 
R Aquilæ oe 19 28 8 7N. 335 
X OV ENT 0 as cena de 19 47.7 32 44N. 405 
V Oygni......... eee 20 38.9 47 52N. 418 
V Cassiopeie ...... 23 85 59 17N. 230 
V Cephei .......... 23 52.8 82 46N. 362 
Shooting Stars. 


The v Orionid, radiant point 92°, + 15°, 
is perhaps the most important meteor 
shower of October. Its maximum is ex- 
pected on the nights of October 18 to 20, 
but members of the stream are seen earlier, 
and last year ‘they were observed in cpn- 
siderable number in the first week of 
October, and continued in some degree 
throughout the month. The e Arietids, 
radiant point 40°, + 20°, form a stream 
which may be visible throughout October, 
and last year was specially profuse on the 
5th, and again from the 23rd to the’ 
27th. ,A radiant point at 98°, + 14° is 
expected to be active on the 20th, and in 
Mr. Denning’s list good displays are prob- 
able on the 8th (radiant point 77°, + 31°), 
on the 15th (radiant point 31°, + 9°), and 
on the 28th (radiant point 44°, + 5°). Mr. 
Denning has written (Observatory, 1921, 
December), from his personal experience, 
that October 28 appears to be a date of un- 
usual activity in regard to meteors, both of 
large size and abundance, the principal 
radiant points being the one mentioned and 
another at 64°, + 22°. Meteors from radiant 
points in Perseus were seen at the beginning 
of October in last year, and from radiants in 
Auriga at its end. 


Daniel’s Comet (1909 IV.) 
Continuation of the search ephemeris 
given last month :— 
For Greenwich Midnight. 


‘R.A. Dec. 
h. m. oe 
Sept. 27 714 1917 N. 
Oct. 2 737 2012,, 
= 7 750 £2056,, 
» 12 8 9 21l14l,, 
» 17 825 2217,, 
„ 22 841 22 54,, 
» 27 859 2332,, 


October 17 is the computed date of peri- 
helion passage, using the elements derived 
from the observations in 1909, but perter- 
bations by Jupiter'tend to delay the return, 
and this ephemeios'is given with reservation. 


-Britis 


By C. V. Boys, F.R.S. 


In a paper read before the Londy 
meeting of the Institution of Gas k. 
gineers, Prof. €.~V, Boys, F.R.S., oneg 
the gas referees, gives the following va; 
useful note on lead burning :— 

Autogenous soldering of lead, or lei 
burning as it is generally called, presen 
difficulty when the lead is very thin 

In the case of the interchanger describe, 
where a number of joints have to be mat 
close to one another, and the thickness i 
0.035 in., the heat from a flame usd o 
one joint is apt to melt the lead ofa 
other. I have overcome this difficulty by 
the use of a cool flame, which will bary 
melt lead at all, but which ensure 
reducing atmosphere at the point of op 
tion. The welding is effected by intaw 
local heat formed by a wee arc. The Jet 
is the positive pole, and a pointed carba 
the negative pole. ` 

The current is produced by the 200 vols 
available, and it is steadied by a resistans 
of 200 ohms or more. The carb is 
moved by hand at a distance of about è 
millimetre from the lead, and at a nb 
of about a foot a- minute, and hydro 
and CO., supplied by two large Kip 
generators, are fed on to the ar. 

To ascertain the proportion of the tw 
gases, I turn on the hydrogen first wa 
mixed oxy-hydrogpn jet, and then tama - 
CO: gradually until a ‘fine shred of led 
still melts, but a piece of sheet lead is mt 
melted when the flame is directed upon it. 
Without the reducing flame I have foul 
that the pieces refuse to join | 

Perhaps coal gas would do as well a 
hydrogen, and a hollow ‘carbon to fel 
the gas would be a convenience. Thee 
gases at least will not fire back as anoi- 
hydrogen mixture dogs. - 


—___ wee 
SIR OLIVER LODGE AND 
; WIREL ESS. 


How He ANTICIPATED Marcos! 
Dr. J. A. Harker, F.R.S., says a writer 


‘in the “ Pall Mall Gazette,” who mat 3 


sensational speech at the British Asset 
tion meeting the other day, is an authority 
on internal combustion engines, nit 
from the air, and any number of other 
abstruse subjects. In spite of his v 
scientific acquirements, he is one of the 
most modest of men. 

Some time ago he delivered a lecture 
during the“science week at the Brownlt, 
Settlement, and told an interesting stort 
of how Sir Oliver Lodge anticipated Ma: 
coni in the invention of “ wireless. 

“I yemember,” said Dr. Harker, “tt 

h Association meeting in Liverp 
in 1896. At the end of the meeting on th 
last morning Sir William Preece, who ¥# 
then chief electrician to the Post Ofe 


| had been describing in the course of è 


debate on transmission of wireless sight 
the fact that a young Italian had come’ 


‘few months previously to his laboratory *' 


the Post Office, and had succeeded in sho": 
ing what then was an extremely no" 
thing, that wireless signals could be tran 
mitted over a distance of about a mile. 

“That young man was Marcon. After 
the morning’s work was ae I w 
ing away my apparatus in the prepare’ 
room attached to the Physical Leeni 
Theatre, where the meeting was held, a0 
was having a word with Sir Oliver Lodge 

“As we were talking, Lord Kelvin ee 
in—came up to Sir Oliver just like 
schoolboy let out of-school. For the ae 
gramme was over, and he felt, like the ™ 
of as, that_weHad done our work. 


l - i ad 
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“He said: 


= Hertzian waves?’ ‘ Yes,’ said Sir Oliver, 


‘and under the circumstances I’m sorry 


:. that I didn’t show this experiment myself. 


-I have been so busy as general secretary of 
i the Association that I haven’t had time to 
:-do what I had planned to do during this 


_ meeting. 


“<I have been telegraphing by wireless 
signals between my house and this labora- 
' tory, and I intended: to have had the in- 
~ stallation fixed up to demonstrate to the 


‘How 
.. far is it to your house? How far have you 


i „members of this section.’ 
n “ Kelvin asked with enthusiasm : 


„ Succeeded in getting good signals?’ ‘Oh, 


; about two miles,’ said Sir Oliver. 
; never forget the reply of Lord Kelvin. 
“ He said: ‘That’s right, Lodge. 

x g0 two miles!’ ” 


ji -a 6 O 
> THE ECLIPSE EXPEDITIONS. 


“Christmas Island on Thursday. Thus, 


“apparently, not only the Greenwich ex- 
also the Dutch-German 
i*party, including Professor Freundlich and 


pedition, but 


v Mr. Voûte, admit failure. 


oa A message received by the naval com- 


. mander at Batavia from the eclipse ex 


=pedition on Christmas Island runs as fol- 
corona 


‘lows :—‘‘No success; clouds; 
s*photo; all well” The president of the 


fs Astronomical Society at Batavia received 
ithe following dispatch :—-‘ Clouds ; corona 


J photo only.”’ 
In Australia better results seem to have 


"been obtained. At Sydney records received 


w trom Wallal state that the Canadian and 


English scientists were entirely satisfied 


” with their observations, in which they were 


assisted by an Australian naval party. 
Photographs and sketches were obtained, 


Wand other observ ations conducted under 
Australian astrono- 
mers report that the Queensland region 


Blexcellent conditions. 


belt is equally good. 


E. Professor Chant has telegraphed to the 


“ Melbourne Herald’’ from Wallal that 
ithe total phase of the eclipse exceeded 


y -five minutes, during which time a hundred 
photographs were taken, including a series, 
of the sun as seen in polarised light and 


«photographs of mysterious shadow bands. 

: The general feeling is that the observa- 

“tions were satisfactory, and the English 
party were particularly delighted. 


——>- 2s 0 0 


“POCKET RESPIRATORS FOR 

-: LOCOMOTIVE ENGINEERS AND 

y FIREMEN. =~ 

2 The development of a pocket canister or 

ut -respirator which will largely alleviate the 
discomfort to which engine crews are sub- 


jected from the presence of sulphurous 
“locomotive smoke when passing through 


railroad tunnels is announced by the 
United States Bureau of Mines. The 


canisters, which fit conveniently into a 
:'eoat pocket, are filled with an absorbent 
+ mixture of activated charcokl and soda- 

:-lime, and contain filters of Turkish towel- 


ling. These small smoke respirators have 


“had the hearty approval of the men who 
j” e used them, and retain their effective- 
-ness for months. They may be cheaply 
;: Made, and are a great improvement over 
the sponge respirators and handkerchiefs 
, and towels now used by engineers and fire- 
-;Maen when passing through unventilated 
"tunnels. 

' The Bureau of Mines has also conducted 
» tests to determine the efficacy of the Army 


i 


M eT 


‘ Let’s see, Lodge, weren’t 
.. ov on with something of this sort, with 


I shall 


If 
: Mr. Marconi can go a mile, surely you can 


News reached Greenwich last Saturday 
morning that clouds totally prevented the 
“realisation of the eclipse programme at 


the locomotive. 
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road tunnels. 


cotton-pad filter, 


are for the coach passengers, 


passed. 


Aside from the question of extreme die: 
comfort, locomotive smoke may contain 


poisonous and asphyxiating constituents 
which have occasionally overcome, some- 


times fatally, numbers of the crew of en- 


zines that have become stalled in poorly 
ventilated tunnels. A number of such 
cases are on record. 


In a tunnel, the tunnel crown deflects 


the smoke from the stack upon and around 


haust steam, the smoke enters the cab and 
surrounds the engineer and fireman with 
a hot, vitiated atmosphere. 
produced by the sulphurous smoke is in- 
tensified by the heat and humidity from 
the flue gases and exhaust steam. Slow, 


heavy freights going up grade through long, 


unventilated tunnels cause the most dis- 


comfort, especially when two or more 


locomotives are used; and when trains 
become stalled the crews are in danger ot 
being overcome. monoxide from 


locomotive flue gas, augmented in its effect 
by the high temperatures, is the probable 


cause of such cases of men being overcome. 

Respirators ‘of the ‘ 
containing wet sponges afford some relief 
by cooling the gases and absorbing some 
of the irritating constituents of smoke. 
Protection is not complete, and most ot 
the mën will not bother with such respira- 
tors, preferring to tie handkerchiefs over 
the nose and mouth. 

The experiments of the Bureau of Mines 
were conducted in 23 tunnels of the Balti- 
more and Ohio Railroad between Grafton 
and Parkersburg, W. Va., in the Gallitzin 
tunnels of the Pennsylvania Railroad near 
Altcona, Pa., and in the Schenley tunnel 
in Pittsburgh. Various types of gas masks 
were worn by the experimenters in the 
cabs and by the engine crews in these 
tunnels; gas samples of smoke-contami 
nated atmospheres were taken in the loco- 
motive cabs or at the cab windows and 
carefully analysed in the gas laboratory of 
the Pittsburgh experiment station of the 
Bureau of Mines. Other tests were made 
by trackworkers and by the experimenters 
while in a tunnel on foot. 

These tests represent one phase of the 
work carried on by the gas-mask labora. 
tory of the Bureau of Mines at Pittsburgh, 
Pa. ‘For many years the bureau has been 


making experiments to improve and per- 


fect self-contained oxygen breathing 
apparatus for fhe conduct "of rescue work 
at mine disasters resulting from fires or 
explosions. As a result of its experience, 
it was called upon early in the war to 


gas masks for use on locomotives in rail- 
It'was found that Army gas 
masks, having camisters filled with char- 
coal and soda-lime mixture and with a 
gave good protection 
against the smoke and irritant gases. One 

constituent of smoke, carbon monoxide, 
which is poisonous, but tasteless and 
odourless, penetrates these canisters ; but 
experience has proven and analyses taken 
during the test showed that om moving 
trains the amount of carbon monoxide 
present was not enough to be dangerous. 

The extreme discomfort caused by 
breathing sulphurous locomotive smoke 
while a train is passing through a tunnel 
is familiar to anyone who has ever been] 
A passenger in a coach near the locomo- 
tive, especially if all the windows are not 
carefully closed. Bad as these conditions 
they are 
almost intolerable in the engine cab, where 
the hot smoke and exhaust steam direct 
from the stack envelops the cab and fills 
it with hot, choking gases. The tempera- 
ture in locomotive cabs while passing 
through tunnels has been found to range 
up to 162 deg. F. Track workers: are sub- 
jected to great discomfort after trains have 


Mixed with air and ex- 


Discomfort 


‘pig-snout’’ type 
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take a large part in the development oÍ 
the Army gas mask. 

Details of the experiments are given in 
Technical Paper 292 by A. C. Fidldner, 
S. H. Katz, and S. P. Kinney, which may 
be obtained from the Bureau of Mines, 
Washington, D. C.—* Railway and Loco- 
motive Engineering.”’ 
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CONSTRUCTION AND OPERATION 
OF A TWO -CIRCUIT RADIO 
RECBIVING EQUIPMENT WITH 
CRYSTAL DETECTOR.* 

{ABSTRACT. | 


The apparatus used for the reception 
of radio messages may be a home-made 
affair, very simple and inexpensive, or it. 
may be elaborate and expensive, All that 
is necessary for receiving radio messages 
is a device for collecting power from in- 
coming radio waves; a suitable circuit ad- 
justed or ‘‘ tuned ” ‘electrically to the fre- 
quency of the incoming waves, and 
apparatus for changing the received power 
into audible sounds. 

Bureau of Standards Circular No. 120, 
“ Tho Construction and, Operation of a 
Simple Home-made Radio Receiving Out- 
fit,” described the method of constructing 
in the home a very simple and inexpensive 
single-circuit crystal detector receiving set 
from materials which can be easily 
secured. Circular No. 120 was the first of 
a series of circulars describing the con- 
struction of home-made radio receiving 
sets. The publication of these circulars 
was undertaken by the Bureau of Stand- 
ards at the request of the States Relation 
Service of the United States Department 
of Agriculture acting in co-operation with 
the Bureau of Markets and Crop 
Estimates of the same Department. 

The circular here described is the second 
of this series, and gives directions for the 
construction of a more elaborate receiving 
set, having two circuits instead of a single 
circuit. This set has a variable con. 
denser, and a coupling coil by means of 
which variable coupling may be secured. 
With this set more selective reception may 
be obtained, that is, stations which it is 
not desired to receive can be tuned out, 
and stations which it is desired to hear 
can be heard better. The set has more 
adjustments than the one described in 
Circular No. 120. 

In the construction of the two-circuit 
receiving outfit, the antenna, lightning 
switch, and ground connections described 
in Bureau -of Standards Circular No. 120 
can be used. The receiving set itself 
consists of two separately tuned circuits, 
a crystal detector, and telephone receivers. 
The total cost of the complete equipment 
will vary from about $15.00 to $24.00. 
Tf one has constructed the equipment 
described in Circular No. 120, the cost ot 
additional parts required to construct the 
equipment described in this Circular will 
be from $3.00 to $8.00. 

The complete receiving station is divided 
into the following parts :—(1) Antenna, 
(2) lightning switch, (3) ground connec- 
tions, (4) receiving set, and (5) telephone 
receivers. The receiving set may be sub- 
divided into (1) the coupler (with “its 
variable tuning condenser) and (2) the 
crystal detector. 

The ‘‘ means of absorbing the energy 
from the waves’ is the antenna, the 
“ means of tuning” consist of the coupler 
and variable condenser, and the ‘‘ means 
of making audible the high-frequency 
radio currents ’’ consist of the detector 
and telephone receivers. 


* Communicated by the Director to the Journal o 
the Franklin Institute, 


\ 
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The antenna may be a wire 75 ft. long 
between insulators which are attached to 
buildings or other convenient supports. 

The lightning switch is a single-pole 
double-throw porcelain, base switch, and 
is so connected that the antenna may be 
grounded when not in use. 

The coupler ‘has a ‘‘primary’’ and a 
“secondary ’’ coil. The primary coil is 
made a part of the electrical circuit 
betiwegn the antenna and ground. The 
coil is made by winding insulated. wire 
on cardboard tubing and the desired num- 
ber of turns is controlled by switches 
which tune the primary circuit to the 
desired wave frequency. The secondary 
coil is similar to the primary coil except 
that the number. of turns is controlled by 
a single switch. This coil, which is 
slightly smaller in diameter than the 
primary, is arranged so that it may be 
pushed into the latter, and the terminals 
of the coil are connected to a variable 


condenser so that the complete secondary: 


circuit may be turned to the frequency 
of the primary circuit. When this occurs 
there is a transfer of energy between the 
two circuits, and the signals are made 
audible by a crystal detector and tele- 
phone receivers. The detector is made by 
mounting a tested piece of the mineral 
galena so that it is in contact with a fine 
wire. The telephone receiwers must be 
purchased, and although a single tele. 
phone receiver may be used, it is more 
desirable to use two telephone receivers 


having a combined resistance of 2,000, 


ohms or more.. 


The equipment described in this circu- 
lar will receive music and voice from high- 
power radio telephone transmitting 
stations from a distance of about 75 miles, 
and will receive stations of lower power 
over a distance of about ten miles. Mnoh 
greater distances may sometimes he 
covered at night. 


Eh de 
ANTS AND THEIR HABITS. 


While I was on H.M. service in Mesopo- 
' tamia I saw myriads of ants, but the 
queerest locus for the headquarters of a 
colony of ants which came under my 
observation was inside one of the British 
stationary hospitals in Baghdad. I was an 
inmate of this hospital for some time, and 
I understand it was formerly used as bar- 
racks for Turkish troops. tle lying in 
bed in the ward I observed what looked 
like a ‘‘damp patch” near the top of 
the opposite white-washed wall, and was 
not long in discovering that this was the 
nest of the ants. i 

Needless to add, nurses and patients 
were keenly interested in the almost 
ceaseless parades up and down the wall. 
We noticed several red-headed ants on 
patrol, and we concluded that these were 
the ‘policemen ” keeping order. While 
camping on the desert we studied the 
habits of the ants, and found much to 
interest us thereby. I put a large beetle 
just outside the entrance to a nest, and 
watched developments. It was only a 
matter of a few seconds when the ants 
swarmed all over it mercilessly, and I 
noticed that they ‘‘went for” its eves 
first ; others clung tenaciously to its legs to 
keep it from getting away, and although 1 
reckon that the beetle was twelve times 
bigger than the average ant (the Mesopo- 
tamian beetle being much larger than the 
home breed), it was not long before it was 
overpowered. 

I remember on another occasion witness- 
ing an impromptu demonstration of the 
cruelty of ants at the British Hospital in 
Baghdad. An Indian craftsman was put- 
ting new rollers on the blinds on the bal. 
cony, and when he pulled one blind down 
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-meeting was held in 1822, and.the founders 
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two young birds fell out. They were help- 
less creatures, with scarcely any feathers 


SCIENTIFIC NEWS. 
on, but a few ants got hold of them, andj ' 


I noticed on this occasion also that the| The Harvard College Observatory (Bul- 
ants soon found out where the eyes of the| letin 775) announces that photographs of 
birds were, and they would have un- |long exposure made with the Bruce tele 
doubtedly put the birds out of action | Scope at Arequipa show that in the neigh- 
entirely and blinded them had my com-|bourhood of the Large Magellanic Cloud 
panions and myself not driven them away | seven of the objects recorded as SENE 
and put the birds in safer quarters. | This | the New General Catalogue are faint 
shows that the ants possess the sense to | globular clusters, according to observations 
‘**make for” the most important part—the by Mr, Menzel and the writer. One of 
eyes—when attacking any bird or insect | these objects, N. G. C. 1866, is described as 
which they believe to be an intruder or|a@ globular cluster by Bailey in H.A. 60, 


an obstacle in their ‘‘ path of progress.’’— No. 8, but it is later omitted from his 


catalogue of globular clusters. Another 


W. S. P., in the “ Scotsman.’ one, N. G. C. 1651, is not certainly a 


——_- > © a typical globular system. The numerous 

| objects within the Large Cloud designatet 

SCIENTIFIC SOCIETIES in the New General Catalogue as globular 
: 7 ° {clusters are, apparently without exceptim, 

' at ee Open nebuus groups (Bailey, H.A. %, 
YORKSHIRE PHILOSOPHICAL | No. 4, p. 44); they are generally composed 
! . SOCIBTY. of a few stars of different magnitudes, and 


The Yorkshire Philosophical Society 
celebrated its centenary at York on the 
20th inst, It owes its existence to the dis- 
covery in 1821 of a number of bones of pre- 
historic animals embedded in stalagmites 
on the floor of a cave at Kirkdale, near 
Kirbymoorside. At the suggestion of the 
Rev. William Venables Vernon, afterward 
Archbishop Vernon Harcourt, the bones 
were made the nucleus of a Yorkshire 
museum. Within a vear persons ` in- 
terested in the museum formed the York- 
shire Philosophical Society. The first 


are somewhat brighter than the objects 
now found to be globular clusters. The 
positions are based on those given in the 
New General Catalogue. The diameters 
are the means of estimates by two observer. 
Five of the new globular clusters in the list 
are of nearly the same apparent magn 
tude and apparent diameter, and are 

together in the north part of the Lame 
Magellanic Cloud. They are, without 
doubt, minor parts of the star cloud itself 
A definitive estimate of the distance of the 
latter can be made eventually from a study 
of the globular clusters and Cepheid van- 


ae: les in this region. 
were soon afterwards joined by the well- ables: in; this regi 


known scientist Sedgwick, Sir Humphry | “The ignorance of great men outside 
Davy, Humboldt, Professor Phillips, and | their particular subject is appalling,” said 
others. _ | Professor A. W. Bickerton, ecg of 
Later, owing to the influence of Arch-| the London Astronomical Society, lectar- 
bishop Harcourt, the Crown granted to| ing at the Museum of Las arte eee 
the society the. manor shore, a waste piece Gardens on September 20. 7 oe ESE 
of ground within the area of which were [of scientists was too speci s 
the ruins of St. Mary’s Abbey; a tower |clared. The problem of the new star ne 
of the Roman encampment known: as Muli | not. solved because of. _ the insufficient 
tangular Tower, and the. remains: of St. | training of scientific mgn m the basic prin- 
Leonard’s Hospital. founded: ly Athel- ciples of sclence; an eminent sehen } 
stane in 936. .The- present: museum: was | lie knew was ignorant of spectrum an ysis. 
built. and the grounds enclosed: In 1911:| Professor Bickerton suggested pg iy 
Dr. Tempest Anderson, then: president. | proper correlation of the rn al aie 
built the commodious lecture-lall adjoin: | ledge now available would enable a s f the 
ing the museum. The latter lias made | to be found for probably two-thirds F t 
such rapid gpowth that additional accom- | solvable questions before science to-day. 
modatiom is: urgently needed and part of l | . 
the centenary celebrations was the open- The : na is Sg pe” e 
ing of æ fund to raise £75,000 fòr the erec- | temporari y } 9 PUA £ wireless tele 
tion ard upkeep of additional buildings. |. licences for the reception ol bp ahaa 
The Yorkshire Philosophical Society graphy and telephony, except for sa 
claims the distinction of being the mother mental work. ee suse ses i 
of the British Association, which was | Stated, is only until the negotiations 
between the broadcasting con- 


i p | proceeding 
eres e ee eN Epio oE Dex Brewerer panies and the Postmaster-General ar 


completed. Those wlio. already holi 
such licences: will continue to hold ther 
and any bond fide experimenter from + 
scientific, as distinct from a mere enter- 
tainment, point of view can still have 3 


A meeting was held in the Tempest 
Anderson Hall in the evening, Mr. W. H. 
St. Quintin, president in the chair. 
Thirty representatives of various scientific 
societies were present and presented | licence issued to him. 
addresses of congratulation. The . E | 
Maharajah Rana of Jhalawar, attended| Last Sunday the Royal Aero Club at- ; 
bv his Foreign Minister of State, Pandit | tained its majority. Twenty-one years 
Shijam Shan Largi, offered the society | ago, on September 24, 1901, a party of 
congratulations on behalf of the Indian | pioneer motorists, Mr. Frank Hedge 
Empire. He wished the society a long] Butler, Miss Vera Butler (now Mrs. [ltd 
life to continue the work it had been doing | Nicholl), and the late Hon. C. S. Rolls 
for the past hundred years. made an ascent ‘in the balloon City of 

York from the Crystal Palace. At an 

Se altitude of 5,000 feet aoe pone a 

auna . | Hedges Butler suggested the formation 0 

H. R. Ricardo, al, a club to control the science and sport of 

Suffolk Street, Pall Mall, London, tias airships, aeroplanes, and balloans. The 

patented a fuel for internnl-combustion | é deg nimously adopted by the little 

engines which comprises a solution of water f| 1928 was “a ke the d p nt was made 
in benzol and acetone. Ethyl or methyl| party, and before the descent w bein 

alcohol and ether may be added. The water] at Sidcup the Aero, Club was in we $. 

should comprise 8-16 per cent. of the liquid. | The resolution was soon put into practice, 
The preferred composition consists of 60 1b. | and ‘the name “ Aero Club® was Bea 

of ethyl alcohol, 20 lb. of acetone, 10 Ib. | tered at, Somerset, House. From this + 


Motor Spirit.—Mr. 


of benzol or benzene, and 10 lb. of water: ginning sprang the organisation which 


-home at Downe, in Kent. 


] 
| 


f 
, 
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came the god-parent of the Royal Air 
Force. All the pioneer aviators of the 
Army and Navy learned to fly on machines 
belonging to members of the club, as 
neither service at this period owned a 
single aeroplane. ı 


The list ef successful candidates, in this 
year’s competition for Whitworth scholar- 
ships and exhibitions has been issued. Out 
of fifty-three competitors, four have been 
awarded scholarships and' twenty-two ex- 


hibitions. The other twenty-seven candi- 


dates did not reach a standard sufficiently 
high to justify the award of an exhibi- 
tion. All four scholarships and half of 
the exhibitions awarded were secured by 


apprentices at Chatham, Portsmouth, or 


Devonport dockyards. The regulations for 

next year’s competition have been cén- 

siderably revised. They will be found in 

ra pee obtainable from the Stationery 
ce. 


The death is announced of Professor 
F. T. Trouton, Emeritus Professor of Phy- 
sios in the University of London. at his 
In him the 
country loses a brilliant physicist, who 
was one of the first in the United King- 
aom to perform experiments with wireless 
waves, in the coursa of which he demon- 
strated many important properties of these 
waves, and of electromagnetic waves in 
general. 


_ The Secretary for Mines has appointed a 
committee to carry out, under the general 
direction of the Safety in Mines Research 
Board, researth into the causes and the 
means of preventing the ignition of fire- 
damp and coal dust by the firing of per- 
mitted explosives. The Committee con- 
sists of Colonel Sir F. L. Nathan (chair- 
man), Mr. W. Rintoul. Dr. Rotter, Mr. 


H. Walker, and Professor R. V. Wheeler.. 


A grant has been made by the Miners’ 
Welfare Committee out of the Miners’ Wel- 
fare Fund to meet the cost of initiating the 
research. 


A Liquid Fuel Congress, organised by 
la Société de Chimie Industrielle, will be 
held in Paris under the patronage of the 
Ministers of erce, Agriculture, 
Colonies, Public Works, and Aeronautics, 
from October 9 to 15 next. It will be 
divided into the following six sections :— 
Petroleum, shale, lignite and peat, tar and 
benzole, alcohol, vegetable oils. Simul 


. tanecusly there will be an international 


exhibition of liquid fuels from October 4 
to 15 on 1’Esplanade des Invalides, divided 
into two groups—preduction and utilisa- 
tion. l 

The Sunday evening chamber concerts 
and the Saturday evening lectures, both 
free to the public, at the Working Men’s 
College, Crowndale Road, N.W., have been 
resumed. Among the lecturers for this 
term are General Sir Ian Hamilton, Dean 
Inge, Sir Francis Younghusband, Sir Wil- 
liam Bragg (winner of the Nobel Science 
Prize), Air Commodore Brooke-Popham, 
Professor Will Rothenstein, and Mr. 
Laurence Binyon. A three years’ course 
in Contemporary Enéglish Literature, a 
course in Psychology, and a public- 
speaking class will begin next term. 


The Faraday Society and the British 
Cold Storage and Ice Association will hold 
n joint meeting on Monday, October 16 
next, to discuss the present position of the 
Generation and Utilisation of Cold, at the 
Tnstitution of Electrical Engineers, and 
it will be divided into three sessions, 
from 2.30—4.0, 4.45—6.0, and 7.45— 
10 p.m. At the first session, following a 
reneral introduction by Prof. Alfred W. 
Porter, F.R.S.. President of the Faraday 
Scciety, the subject to be discussed will be 
Laboratory Methods of Liquefaction and 


The opeming address will be delivered by 
Prof. H. Kamerlingh Onnes, and Dr. 
Crommelin. will give a description of the 
equipment of the Cryogenic Laboratory at 
Leyden. Subsequent contributors will in- 
clude Prof. C. F. Jenkin and Dr. Ezer 
Griffiths. The second and third sessions 
will be devoted to industrial methods of 
liquefaction and practical applications of 
‘low temperatures. The general introduc- 
tion to this subject will be given by Mr. 
K. S. Murray, of the British Oxygen Com- 
pany (Limited), and among those who will 
contribute papers will be Monsieur Claude 
on ‘‘ The Industrial Manufacture of Hy- 
drogen by the Partial Liquefaction of 
Water Gas ” ; and Mr. E. A. Griffiths, who 
will deal with the subject as it touches 
aeronautical work. Messrs. Liquid Air 
(Limited) will arrange some demonstrations 
during the intervals, and will also con- 
tribute information on the Heylandt Sys- 
tem of air liquefaction and on the use of 
liquid oxygen in blasting. Invitations to 
attend the meeting have been extended to 
members of the London Section of the 
Society of Chemical Industry and to the 
Physical Society of Londan. Others desir- 
ous of attending are invited to communi- 
cate with the Secretary of the Faraday 
Society, 10, Essex Street, London, W.C.2. 


We record the death of James Kennedy, 


president of the Angus Sinclair Co., and 


for the past ten years managing editor of 
“ Railway and Locomotive Engineering.” 
The sad event occurred suddenly at this 
home in New York, on August 14, 1922. 
Mr. Kennedy was born in Aberiemno, 
Forfarshire, in 1850, and received his early 
education in the high school in Dundee, 
Scotland. He served his machinist appren- 
ticeship in his native land, and in 1868 
emigrated to America.. He entered the 
employ of the Singer Manufacturing Com- 
pany, and continued his studies, gradyat- 
ing from the old Thirteenth Street High 
School, New York, in 1875. The following 
vear he entered the employ of the Cooke 
Locomotive Works, Paterson, N.J. In 
1877 he was employed as a machinist on 
the Lackawanna and Bloomsburg (now a 
part of the Delaware, Lackawanna and 
Western), at Kingston, and was later a 
foreman at Scranton, Pa. From 1879 to 
1902 he was foreman at the New York 
Elevated Railway shops in New York City. 
The following year he was engaged in the 
Water Department of the City of New 
York, and he was later deputy superin- 
tendent pf elections. He was a constant 
contributor to the railway press, and in 
1905 joined the staff of ‘‘Railwav and 
Locomotive Engineering.” and in 1911 be- 
came managing editor of the nublication. 
Tn 1919 he was elected president of the 
Angus Sinclair Company. He was the 
auther of a number cf books on the loco- 
motive which have had a wide circulation. 
He took much interest in matters of a 
civic nature, and was prominent in Repub- 
lican politics in New York. | 


No. 4 Vol. XXIII. of the ‘‘ Transactions 
of the Optical Society °’ (Imperial College 
of Science and Technology, South Kensing- 
ton. S.W.7, 10s.) is a good number. 
are excellent papers on “ Diffraction 
Halos in Normal and (Glaucomatous 
Eves.” by H. H. Emsley. B.Sc., and E. F. 
Fincham ; “ The Effect of Changes of Sur- 
face Curvature at the Focus of an Astro- 
nomical Object Glass,” by Wilfred 
Taylor; ‘‘ Polariscopes: A Few Typical 
Forms of Early Instruments in the South 
Kensington Museum,” by Prof. F. J. 
Cheshire. C.B.E.. F.Inst.P.: P.R.M.S.; 
and a series on “ Motor Head Lights,” by 
John T. Walsh, M.A.. M.Sc.. F.Inst.P., 
Sir Howard Grubb, F.R.S.. Herbert S. 
R-land. Fr. Meyer. of Messrs. Carl 


Methods of Measuring Low Temperatures. | Zeiss, Jena: E. Culver. C. G. Smith, 


There. 


A.M.LE.E., A. Whitehead, H. C. Gibson, 
Messrs. George Kent, Ltd., and a discus- 
sion thereon. l 


A handy and useful set of “ Scales for 
Finding Metric Equivalents and Mensura- 
tion Results Instantly and Without Cal- 
culation ’’ will be appreciated by students 
in arts, law, medicine, professions, 
sciences, trades, and almost every other 
branch of mental activity. They enable 
approximate estimations (correct to within 
0.2 per cent.) to be made concerning the 
data met with in text books and experi- 
mental records, and when experimental 
results and theoretical calculations have 
to be worked out with a higher degree of 
accuracy they afford an instantaneous 
check upon the correctness of the process 
of calculation. They afford so rapid a 
means for checking calculations that they 
can be employed conveniently even before 
the blackboard in the lecture room. They 
are equally valuable in the examination 
of students’ notebooks. There are 16 scales 
in all, printed on the inside of a card, 
which, when folded, measures 5 in. by 
4 in. The scales are like two foot rules, 
placed accurately edge to edge, so that a 
reading on one can be instantly observed 
on the other. Into their metric equiva- 
lents Nos. 1, 2, and 3 convert miles, yards, 
and inches; Nos. 4, 5, 6, and 7 convert 
square yards, square inches, cubic yards, 
and cubic inches; No. 8 deals with pressure 
in lbs. per square foot; Nos. 9, 10, 11, and - 
12 deal with tons, pounds, grains, and 
fluid ounces, and also indicate gallons. 
Nos. 13, 14, and 15 compare Fahrenheit 
and Centigrade thermometer scales over 
a range from absolute zero to 2,000 deg. C. ; 
No. 16 gives the circumference of -a circle 
when the radius is known, and from this 
information with regard to spheres, cylin- 
ders and cones is readily found. The card 
can be obtained from A. E. Bawtree, 
F.R.P.S., 7, Manor Park Road, Sutton, 
Surrey; price Is. each in any quantity, 
post free, cash with order. 


“ Radio for Everybody,” by Austin Č. 
Lescarboura, managing Editor of the 
“ Scientific American ’’ (London, Methuen, 
and Co., Ltd., 36, Essex Street, Strand, 
W.(C.2, 7s. 6d.). The publishers have been 
fortunate in obtaining the assistance of a 
well-known authority on the subject, Mr. 
R. L. Smith Rose, of the National Physical 
Laboratory, Teddington, to edit the Eng- 
lish edition. He has very thoroughly re- 
vised the book, and he ‘has also added a 
special chapter on the development of wire- 
Idss in Great Britain. The book, which ` 
will be welcomed by all amatéurs, the 
chapter on the construction of simple radio 
receiving sets giving as it does the set 
designed by the U.S. Bureau of Standards 
at. the request of the States Relations Ser- 
vice of the U.S. Department of Agriculture 
for the use of boys’ and girls’ radio clubs, 
contains 170 interesting illustrations. 


“A Second Course in Engineering 
Science,” by P. J. Haler, M.B.E.. etc., 
and A. N. Stuart, B.Sc., F.R.A.S. (Lon- 
don, W. B. Clive, University Tutorial 
Press, Ltd., 5s.), follows the course of 
study laid down in the authors’ First 
Course. It covers the syllabus for various 
professional examinations, and also that 
in Section 2 Science paper in the Civil 
Service examinations for the entry and 
training of artificers’ apprentices in the 
Navy and Dockvards. It will also be 
found useful to those taking a senior 
part-time course for the National Certifi- 
cate of the Institution of Mechanical 
Engineers in conjunction with the Boar 
of Education. . 

The council of the Cremation Society of 
England reports that during 1921 crema- 
tions in-Great Britain totalled 1,922, as 
compared with D796 im the preceding year. 
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LETTERS TO THE EDITOR 


THE ORION NEBULA—WATER ON 
VENUS — RIVERS — COURSES OF 
RIVERS. 

(97.}+-The Orion Nebula.—‘‘It appears 
probable, therefore, that the aspect of the 
- Orion Nebula was entirely different a million 
years ago from what it is now, as regards its 
details.” This rather startling sentence 
occurs in a paper by Prof. H. N. Russell, in 
the ‘‘ Proceedings of the National Academy 
of Sciences’’ for May last, a reprint of which 
has been kindly sent me, the purpose of which 
is to discuss and determine the precise con- 
stitution of the Dark Nebule that are known 
to exist in space and act as obscuring clouds 
between us and the remoter stars. Prof. 
Russell comes to the conclusion that though 
the aggregate mass of these clouds must be 
very considerable—probably sufficient to form 
hundreds of stars—they consist for the most 
part of dust particles, each less than 0.1 mm. 
in diameter. In some cases, the Pleiades, 
Orion and Ophiuchus being examples, these 
“ regions of obscuration merge into faintly 
luminous nebulosity in the vicinity of certain 
stars in such a way that there can be no doubt 


that they lie near them in space,” and that 


the luminosity is caused either by simple re- 
flection of the light of the stars, or in the 
case of gaseous nebule it is due to excitation 
‘of the individual atoms by radiation of some 
sort (ethereal or corpuscular) emanating from 
the neighbouring stdrs of very high tempera- 
ture. In the Orion Nebula the stars of thé 
Trapezium {0 Orionis) appear to be the source 
of excitation. i 
As to the supposed changes in the appear- 
ance of the Nebula, the assumption seems 
to be that certain of the dust-cloud particles 
are sensitive to the gaseous excitation, and 
that when once charged’ they retain the 
gaseous quality. Judging from the observed 
radial motion of different parts of . the 
Nebula the dust cloud is in a turbulent state, 
and according to values found from such ob- 
servation, in a million years a nebulous wisp 
would be carried through 2 deg., which is 
the whole extent of the Nebula, and hence 
the statement about its appearance at that 
date. The conclusion can scarcely be ac- 
cepted as proved, as it is scarcely more than 
hypothesis supported by ingenious reason- 
ing. The idea that the luminosity of nebule 


comes from stars within its boundaries is not 
new, but I do not know if it has been 
before applied to the Orion. As to possible 
change of brightness in this, there was a 
remark by Mr. Buss in an article in the 
Journal of the Manchester Society recently 
mentioned in these columns, hinting that 
because there is no mention of the Orion 
Nebula before the year 1618, it may not 


have been so bright before that date. But 
this is not nearly a million years ago. 
Water on  Venus.—The spectroscopic 


studies mentioned by Mr. M. Wicks [letter 
89, p. 102] are probably those summanised 
ae Mount Wilson Observatory report for 
1921. 
troscopic investigation of the planetary 
atmospheres had been made with too low a 
dispersion, and to remedy this the spectrum 
of Venus on a scale of 3 Angstrom per mm. 
was compared by Mr. St. John and Mr. S. 
B. Nicholson, with the sky spectrum from 
A 3,900 to A 6,900. The observations were 
made at a time when the relative velocity 
of Venus and the Earth was so large that 
lines originating in the atmosphere of Venus 
should have been completely separated from 
the lines due to the Earth’s atmosphere, but 
among the lines originating in the atmo- 
sphere of Venus there is no trace of the 
water-vapour lines at A 5,900, or of the 
Shon ines a and 8 bands at A 6,300 and 

900. The only water vapour and oxygen 


y 


-cne bank. 


It was thought that in the past spec- 
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lines present are those of the terrestrial 
atmospheric lines. The report ends by call- 
ing these “ definitely negative results.” 
Courses of Rivers [1654, p. 105].—The 
curved or sinuous paths of rivers are be- 
lieved to have, been caused primarily by 
obstacles to the free running of the current. 
Ift: we may imagine that the river in its 
beginning had run in a straight channel, but 
had its current deflected by some obstacle, 
perhaps even by the slight pressure of a 
tributary stream, it would be driven against 
It would rebound from this and 
strike the other, and at each point of im- 
pact it would cut away the soil, and only a 
smalb part of this would be carried away 
with the stream. The remainder would be 
deposited, probably on the bank opposite to 
that from which it was dislodged, and. there 
make a shallow. The river current, in fact, 


is deflected from side to side like a 
billiard ball om one cushion to 
another, and this bilhard-ball action 


causes shallows at the points of impact, which 
extend, and the result is a sinuous or very 
curved river, according to the amount and 
position of the obstruction. In Shaler’s 
“ Outlines of the Earth’s History,’’ from 
which the above is taken, an incident is men- 
tioned relating to.an owner of land on the 
bank of ‘the Ohio River who assiduously 
planted willow trees on the front of his pro- 
perty, and in the course of thirty years 
gained more than an acre in the extent of his 
arable land. At the same time he robbed his 
neighbours on the other side of the stream, 
whose land fell away at an equal rate, but 
this did not trouble him. 

Kepier’s Third Law [161, p. 105].—I regret 
that I am unable to answer this question 


without further consideration. Does the 
querist know that the method is possible? 
H. P. Hollis. 


MERCURY’S PHYSICAL CONDITIONS. 


[98.]—No less than Venus may this planet 
be taken into the serious consideration of 
those who feel interested in comparing the 
physical conditions of our own with other 
worlds. Mr. Ellison wholly disbelieves in any 
markings at ail on Mercury. What would that 
imply? That it must be either wholly covered 
with cloud, so as to present a pure white 
featureless disc, or that it is totally lacking in 
physical elevation or depressions. 

Neither of these conclusions seems likely, 
though, of course, there is a third: that it is 
too difficult an object to make out any mark- 
ings upon; .which makes the discovery of 
Mercury’s features merely a matter of better 
instruments, and of observers skilled in mak- 
ing the best of every chance. The future 
may surely provide both these, if indeed the 
present has not already done so. Here again 
Professor Lowell comes to our help, for- in his 
“ Evolution of Worlds? we have a most 
circumstantial account, which I -decline to 
treat ds deliberate untruth, of how methodi- 
cal research has revealed a network of lines 
upon the face of Mercury agreeing in 
ground-plan with those previously—and in- 
dependently—sketched out by Schiaparelli. 
The Italiam observer laid down a number of 
diagonal lines crossing each other and 
dividing the central portion of the disc 
into diamond-shaped patches, with broader 
and darker shadings on the east and the north- 
west, and notable dark nuclei at two of the 
line junctions. Lowell’s long and patient 
daylight observations added to these a great 
number of lines, following in the main the 
directions of meridians and of parallels of 
latitude, and therefore often crossing each 
other at right angles. The dark bounding 
curve comes out still more stronzly, while 
Schiaparelli’s dark patches resolve themselves 
into dense and broad lines, in one case a dis- 
tinct very broad line running from north- 
east terminator to near the centre of the 
‘lise, tapering as it goes. Lowell says these 
lines seem to him natura] and not artificial, 
but the whole lay-out of his map makes 
them as methodical and direct as any of the 
*‘ canals’? on Mars. I would rather trust 
Lowell’s observations than his deductions. 
One remarkable fact comes out clearly: 


that the bounding curve—practically a circle = 


—marks out with curiously rough accuracy 
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the mean ‘boundary of the sunlit hemisphere, 
those portions ever coming into sunlight 
outside it tying almost entirely within the 
great libratory zone of 23°, which Mercury’s 
great eccentricity’ of orbit brings alter- 
nately into view of the Sun and carries 
out again into darkness. 

Can these lines be actual Sunfcracks? If 
not, wha are they? Several of these lines, 
upon which both Schiaparelli and Lowell 
agree, are 1,500 miles long. A natural crack 
would hardly fun so far. Again, many of 
the lines are as direct. and short as it is 
possible for them to be—connecting two 
points—and this they certainly would not 
ibe if they were unaltered natuial cracks, 


Now for the possible physical conditions 
of such a crevassed world: We know that 
Mercury’s ltbratory swing makes the Sun 
move to and fro in its heavens by 23°. 
This means that, intense as may be ‘the 
heat on its unprotected parts, there is still 
a 500-mile wide zone on which the sunlight 
is not continuous, and is, moreover, coming 
from a luminary low in the sky, and æ% 
robbed of much of its heat. This country, 
therefore, will possess a temperate climate. 
Further, assuming that the lines are cre 
vasses in Mercury’s soil, there will be Jong 
periods when, owing to the non-vertical Sun, 
the light and heat would not reach their 
bottoms, except perhaps in the very centre 
of the disc, so that in these deep gorges 
or canyons there would also be less glare 
and heat. So much for heat and light. 
Now as to atmosphere and water. Not 
even our most negative astronomers, so far 
as I know. deny Mercury air, though Arrhe- 
nius says it must all be frozen on its dark 
hemisphere. But Mercury’s great variations 
in sunlight and heat, added to his libratory 
swings, will bring so much of his surface 
under the solar influence at one time or 
other that the amount remaining, upor 
which the Sun never ‘shines, will be too 
scant for its unbroken cold to be sufficient 
to condense all the atmosphere’ in that way. 
One of your correspondents says he sav a 
bright white patch, which was apparently 
cloud, near Mercury’s south role, s it 3 
at least likely that some air remains in the 
gaseous state, and, if aig, probably water. 
The intensity of the sunrays must cause, in 
the lightest of atmospheres. violent winds, 
shifting their vortex-centre by 500 mile: to 
and fro as the Sun swings east and west 'n 
the sky. The strong sweeps. of such. hot 
winds, pouring over to the dark hemisphere. 
would surely tend to keep water vapour 
from freezing in any one place, for such 
commotion on the sunlit side would inevit- 
ably keep the air moving on the dark side, 
thus largely neutralising the tendency for 
air or water to condense permanently there. 
There is, then, a distinct possibility that 
both air and water are ‘there, thin and 
scant. perhaps. on the high grounds, but 
breathable in the deep valleys and canyons; 
and probably providing the essentia) condi- 
tions of life there and in the temperate 
border zone which forms the extreme eastern 
and western portions of the sunlit dis. 
Here. then, in the border-iands, are tho 
fruitful grounds for future scrutiny, ‘or 
here will Mercury’s swift seasonal chinees 
he shadowed forth bv colour versions if 
any vegetation exists, just as they tave 
been on Mars. In fact, in many resowets 
the lines Lowell lays down on Mercury bear 
a most striking resemblance to these on 
Mars, but with characteristic and significant 
differences. They are alike in their ienga 
and directness; different in their strong ten- 
dency to rurf directly north to south and 
east to west, with a plainly separate sysvem 
of slanting lines, which I think may, kave 
a different origin and rossibly a different 
purpose or use to -the first-named set. To 
make a guess at the truth: Suppose the 
deep crevasses and canyons, however they 
were first formed, are used as routes of 
communication between parts of the tem- 
erate rays zone, across the intervening 
torrid desert. of the ventral disc’ | For 
this their demth, slanting direction, am 
consequent shadowed coolness would emi- 
nently fit them, for, remember, the Son 18 
not/ vertical. all: over -Mercury’s sunlit disc, 
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but -only over one point at once, so that a 
deep chasm would’ often be shaded from 
one side or the other, and according to the 
season, and it would always be possible to 
select an alternative route between two dis- 
tant points which. would be shielded from 
the terrible heat and glare of a Sun so 
close. Planetary scrutiny and discovery are 
in their infancy. The human ingenuity which 
. has separately photographed the superposed 
_ layers of that incandescent furnace the Sun 
will yet penetrate the mystery of his atten- 
dant orbs. Better and clearer magnification, 
new methods of photography, fresh inven- 
tions for detecting and registering the radia- 
tions—other than light and heat—which 
come from the planets, are yet to help us; 
and we may confidently anticipate a’ rich 
harvest of kiuowledge respecting the natural 
condition of Mercury,: Venus, Mars, the 
Moon, and the greater satellites of the outer 
planets. None are so small as not to retain 
some atmosphere, probably with water; they 
all get light and heat from the Sun, and. 
heat from their primary planet in the case 
of the satellites. Where all these factors 
meet there is life, and that life inevitably 
tends to develop intelligence upon other 
_ worlds, no less than upon the Earth, is the 
humble opinion of yours truly. 

. ‘William Gifford Hale. 
Free Public Library, Truro. 


even under the eal in Africa a plateau 
of 10,000 ft. is rather a cold place. 

I have had three attacks of neuritis in my 
right arm and have tried several more or. 
Jess successful remedies, byt the last and 
‘most severe, following influenza, was rapidly 
and completely cared by morphia. Let a 
quarter grain tablet dissolve slowly at night. 
on the tongue and be retained by at as far 
as possible. Repeat the dose if necessary in 
three or four days. Three doses in my case 
sufficed to overcome the attack an less than a 
fortnight. John McHarg. 


ANCIENT AND MODERN MICROSCOPES. 


{101.wo or three recent letters in 
stand, and suggested (1) that the art of 
design and construction of microscopes in 
England has retrograded, and (2) that cheap 
and inferior Continental stands have now 
supplanted the more scientifically perfect 
work oi a generation ago. As such a survey 
of microscope history is totally misleading, a 
reply seems to be called for. 

It is true that the Powell stands and lenses 
were in their day the finest in the world, 
and fully deserved the honours awarded them. 
The Powell No. 1 stand was of its kind 
perfect, and probably incapable of any great 
improvement, as Mr. Eliot-Merlin says. ‘That 
very fact accounts for its supersession, for 
many clever brains and hands were working 
all along to produce better and cheaper 
instruments. At its best, the Powell No. 1 
was a luxury reserved for the rich and 
leisured ; its setting-up and adjustment was 
a solemn function, to be watched with bated 
breath. That such important results were 
achieved by it is evidence rather of the skill 
end patience of the users than of its inttinsic 
merits as compared with modern types. The 
microscope is to-day a tool, necessary to 
workers of all kinds; a thousand instruments 
are usefully employed to-day for every Powell 
stand owned twenty years ago. The modern 
instrument is set uv and the result obtained 
in a fraction of the time required to get 
the Powell stand ready for work; and such 
results are as definite and reliable as they 
are rapid. Surely this transformation is 
progress, not retrocession; and to talk of 
‘*slap-dash °’ „laboratory men’s doings 
with contempt is a misuse of words. 

The scientific world, no doubt, moves faster 
than seems desirable io the pioneers of 
every profession; but it moves ever forward, 
and regrets for its forgetfulness of past 
achievements will not check the pace. 

The fact is that the Powell type of stand 
was already quite obsolete fifteen years ago, 
at least. The Continental type of stand was 
evolved, and rapidly supplanted its British 
forerunner, not only because it was cheaper, 
but because it was better adapted for prac- 
tical work. The stands rather contemptu- 
ously referred tò by some of our contributors 
had, and still have, conspicuous defects in 
design; but they-were compact. rigid, simple 
and accurate in their movements, available 
for use with a minimum of trouble; and, 
above all, far superior in their optical equip- 
ment to anything this country could pro- 
duce for a number of years. They therefore 
succeeded on their merits. and British manu- 
facturers must still beat them on their 
merits if they are to maintain their lead. 
The recent agitation for protection will not 
really help the British makers, for people 
who are doing the world’s scientific work 
can pay for the best apparatus obtainable 
whatever its cost. and will do so in spite of 
any such barriers. If the Powel] stand were 
really the best for any given purpose it 
would still be used, whether it cost £20 or 
£120; but for practical work it is not the 
best. and the overwhelming majority of 
microscope workers will confirm this state- 
ment. 

If a personal reference is excusable, Í can 
speak from over thirty years’ experience. 
As a vovngster I had the good fortune to be 
one of Dr. Dallinger’s protégés, and many 
times was allowed to see and work with 
his apparatus and specimens, which, I sup- 
pose, were the finest obtainable in those 
days. Another friend, almost equally well 
known, had a very similar equipment,» to 


GAMMA ANDROMEDA. 

[99.}—Replying to Mr. Eltison’s query 
a few weeks ago, relative to the separating 
of the components of y Andromeda’s com- 
pamon, I wish to say that my 8-in. Slade 
mirror separates this quite well with a power 
of 300. 

I have also found that with 6-in. of aper- 
ture exposed it shows the duplicity of this 
small star, although full aperture is much 
the best. 

I need hardly oy that the air has to be 
good and the star high up to see it. It is 
quite a good test for a telescope. 

I have found air conditions and weather 
/tather bad of late. Good nights have been 
very few. E. W., Collett. 

123, Exeter Street, Salisbury. 


THE SUN—MARS—NEURITIS. 
{100.J—In addition to the spots seen in last 
week of August, there was a tiny dot south and 
and nearly central on 5th and 6th, also faculæ 
Np and Sf on 13th. The first of the two 
larger spots returned on 12th Sept., and is all 
that has yet (20th) been seen in September. 
As a final comment on adverse criticism 
of my theory of Martian meteorology, I 
think the following difficulties in particular 
have never been satisfactomly met. Even if 
we admit (which I emphaticaliy do not) that 
the so-called seas are real ones. they would 
be hopelessly insufficient to bring about 
saturation and precipitation, not to mention 
the further difficulty of the prohibitive 
amount. of ascent, in the thin atmosphere -and 
with the weak'gravitation of Mars. to produce 
the requisite expansion and cooling for con- 
densation. The cloudy spots are, of course, 
real, but dust clouds will account for them, 
as well as for the halo round the full limb. 
The monotony of the latter would be 
relieved now and then if precipitation were 
at all active—there is no halo round the 
Mercurial limb. The. argument irom the 
clear skies of Mars cuts both ways. If the 
heat can get in; it also can get out with 
facility. Assume a temperature distantly 
approximating to terrestrial and radiation 
rises to an amount where expenditure far 
outruns income less than one-half of ours. 
Whether we accept a fourth or any other 
Dower of the absolute temperature as the 
proper function of radiation, this balancing 
of accounts must be faced, and if the exces- 
sively low temperature difficulty is to be 
dodged, I can see nothing more reasonable 
or likely than that of providing the planet 
with an effective storage plant intermittent 
in its action, such as a freezing and rapidly 
thawing cap of carbon dioxide would be. If 
the Martian atmosphere is as light as that 
on Everest, I do not see how otherwise the 
temperature can surpass that of Everest 
with half the supply of solar radiation, for 
j ! 


| 


“« Ours”? have extolled the Powell No. 1. 


which I have access at any time. Later on, 
for several years, I possessed one of my own. 
Their defects were obvious, but at that time 
I could only dimly imagine any means 

eliminating them, and the attempts I made 
with my own stand were failures, like other 
people’s. My first Zeiss stand was a revela- 


tion, and I realised that we were on the- 


wrong track. ` Since then I have worked with 
stands by all the leading makers—British, 
Continental, and American. Not one of 
them was perfect, of course, and sweeping 
generalisations about any particular stand 
or its maker must necessarily be misleading. 
For a true comparison the evolution of each 
main part—foot, limb, stage, fine-adjustment, 
substage, etc.—must be traced separately, and 
the degree of perfection reached by each 
element in any particular model appraised. 
Its suitability for any particular purpose 
must also be considered before its proper 
place in the scale can be justly assigned. 
I have’ found analysing the merits of, dif- 
ferent makes of microscopes in this way 2 
most interesting study; but the present point 
is that such analysis shows the Powell stand 
to be definitely a thing of the past. The 
“Van Hewick,” the ‘‘ Challenge,”’ 
“ Edinburgh,” the ‘‘ Pathological,’ ‘and a 
number of models by Zeiss, Leitz, Crouch, 
Swift, Beck, Watson, Spencer, and others, 
each marked some distinct advance, leaving 
out of account such radical departures as 
the Leitt or Beck high-power prism binocu- 
jars, various photographic and metallo- 
graphic constructions, and similar specialised 
forms. 

The whole attitude of mind shown by 
Letter 64 of September 1 is wrong, in my 
opinion. It apparently emanates from a 
world of ideas quite out of touch with that 
of brass and glass realities. For instance, 
to suggest that microscope makers should 
produce only Powell No. 1 stands would be 
pure foolishness. . 

The ‘‘Ciimax”’ fine adjustment was cer- 
tainly an improvement on any device of 
Powell’s. I have a Swift ‘‘ Wales” limb 
binocular stand fitted with it, and it works 
well for medium powers; but to compare it 
with the Zeiss, Bergmann, Leitz, or Spencer 
modern side-lever fine-adjustment would be 
absurd. Again, a London-made repeater at 
£50 is, no doubt, a beautiful piece of work, 
and å better timekeeper than a Yankee wrist 
watch at 25s.; but no one world dream af 
using it for ‘‘ recording standard time’ ; 
und for everyday purposes it certainly is not 
worth its extra cost. The reason for the 
small demand for such costly uselessnesses 
is, thus quite obvious. In the same way, 
British microscope makers are not to be re- 
proached for imitating the ‘‘ Continental’ 
(I ‘would rather say ‘‘ modern ’’) type of 
stand. They must do so until they can 
evolve something better, or go out of busi- 
ness, 


Mr. Eliot-Merlin urges * our leading opti- 
cians” to “provide for the most refined re- 
quirements, as well-as the most crude.” This 
takes one’s breach away. Has he never 
heard of the Van Hewick, for example, or of 
Watson’s or Swift’s recent models, or seen 
Beck’s latest ‘“‘ Massive” stand? This last 
is, in my opiriion, the finest ‘research ” 
stand produced by any maker in the world 
so far, and its cost is quite moderate. I 
personally regard the device for interchange- 
ability of condensers rather in the nature 
of a fad; but in general design, accuracy of 
workmanship, rigidity, combined with defi- 
nite delicacy of adjustments. adantability 
for any class of advanced work, and conve- 
nience in use, it seems a close approximation 
to the ideal. , 


Of course, there is “a demand for research 


models,’’ and for the best, too. at any price; 
and the efficient instruments are here to meet. 
it. The Powell No. 1 does not meet the 


requirements for such work, and there are, 


excellent reasons why ‘‘advanced workers 
° . 9 
describe it as out of date.’ 


Further, the Powell No. 3 binocular is a 
beautifully-finished instrument, and will cer- 
tainly display ‘‘exhibition’’ objects to ad- 
vantage at soirées and so on; but as a port- 
able instrument for high-power work it will 
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not bear comparison with the, more recent 
designs of Leitz, Swift, or Koristka. ‘ 
Finally, the ‘‘ great plate-glass windows” 
may belong to ‘‘shopticians,” as Mr. Eliot- 
Merlin puts .it; but the relative services 
rendered to-day to the community by them, 
and by the ‘‘dingy little house in Euston 
Road,” are quite correctly thus contrasted, 
regrettable as this may be from some points 
of view. Optichl manufacturers and designers, 
like other people nowadays, must, ‘get on 
or get out,” J. W. Flower. 
Carbis Bay, Cornwall. k 


TRICERATIUM FAVUS. 


(102.J—It has ‘been knowm for at least 
fifty-years that the edges of the hexagons of 
Triceratium Favus were not flat, but rose 
up in spikes at the intercostal angles, and 
that the floor of the cell consisted of a per- 
forated sieve, the lines of the perforations 
radiating from the centre of the diatom. Mr. 
Harris should ask Mr. Firth to mount for 
him a fragment on edge, then the true form 
of the spike will be easily seen. 

Edward M. Nelson. 


THE GEOLOGY OF PETROLEUM. 


(103.]—Mr. Bayley’s article on ‘this subject 
which appears in your issue of the 15th inst. 
was a seasonable and highly instructive essay 
on a matter of most vital impontance. 

When we reflect on the fact that there 
must be a continually increasing demand for 
a continually diminishing product, with no 
prospect of renewal, the question arises as 
to how civilisation will surmount the difficulty 
of the situation. Are we fully alive to the 
serious problem presented by this considera- 
tion. which, moreover, applies to everything 
capable of combustion ? 

That we are living on our capital at a 
prodiga and profligate rate without thought 
or the ta-morrow of the human race is more 
than immoral—it is criminal. The only 
people on the Earth who are living within 
their means are the savage races whose 
wealth consists in the smallness of their 
requirements, Everything that will burn has 
ats origin in living organisms, either animal 
or vegetable. and on this slender support 
the whole structure of civilisation depends. 

It is demonstrable that before sedimentary 
or (fossihferous rocks were laid down the 
earth was a huge cinder, and with the excep- 
tion of a crust relatively as thin as the skin 
of an apple, is still unaltered, and it is only 
the vital principle in nature that can 
restore the inorganic to a condition service- 
able to mankind. 

My geological tutor (Professor Marr) gave 
me to understand that anticlinals were con- 
vex or arched formations rendered discon- 
tinuous by denudation, which does not dove- 
tail with Mr. Bailey’s presentation of the 
subject, and a further note will be appre- 
ciated. Joseph Wood. 

Batrow-in-Furness. 

——__—__ >= @ @--<—_____- 


Social Science Conference at Oxford.— 
A conference, organised by the Socio- 
logical Society, on ‘The Correlation 


of the Social Sciences’’ will be held at Ox- 
ford on October 7 to 9, to discuss the general 
problems of all branches of social study, and 
to consider the question of thow these sciences 
may be co-ordinated. The programme will 
include discussions on recent advances in his- 
tory, geography, ibiology, psychology, philo- 
sophy, anthropology, Jaw, economics, and 
poa science. The Warden of New Col- 
ege ìs president, and the speakers include 
Mr. F. S. Marvin (Board of Education), Sir 
Halford Mackinder, M.P. (London Uni- 
versity), Mr. Julian Huxley (Oxford), Pro- 
fessor C. E. Spearman {London University), 
Professor L, T. Hobhouse (London Uni- 
versity). Dr. R. R. Marett (Oxford), Professor 
de Montmorency (London University), Pro- 
fessor Roberts (University College, Cardiff), 
and Rev. Dr. A. J. Carlyle (Oxford). Among 
the chairmen are the Master of Balliol, Sir 
. Francis Younghusband, and Professor Graham 
Wallas. The meetings will held at New Col 
lege. and arrangements for the accommoda- 
tion of conference members have been made 
with New College in the case of men and 
with St. Hilda’s Hall in the case of women. 


REPLIES TO QUERIES. 


(77.J—ITCHING.—I previously stated that 
the special kind of tablets required in this case 
would depend on the symptoms present and 
after further particulars are Sata ete d 

onised. 


(107.1 — PITTLER LATHE. — In THE 
ENGLISH MeEcHanic for March 25, 1892, there 
is an interesting letter from “ Amateur 
Errant ” describing a ‘‘novel and curious 
lathe ’’ which he had come across in his travels, 
and the illustrations show that it is the Pittler 
lathe. In THE EncoiisH MEcHANIC for Septem- 
ber 1, 1893, there is an article, by Mr. J. H. 
Evans, on “The Von Pittler Lathe,” with 
numerous illustrations, and in subsequent 
numbers a few letters appeared on the sub- 
ject. A pamphlet, “ Pittler’s Universal Lathe,” 
was published by W. von Pittler, 144, High 
Holborn, London, W.C., where he had show- 
rooms, but there is no date on the copy I 
have. The pamphlet consists of about fifty 

ges, describing 34 in..and 5 in. centre lathes, 
with prices, tables, lists of appliances, eto. It 
was printed by Bowles, Castle Street, Fins- 
bury. If “ Anxious” cannot obtain a cop 
I shall be glad to lend him mind if he will 
advertise his address. F.C. 

Ottawa, Canada. 


{140.}—AMMONIA BULB.—Might I suggest 
to the Rev. Wm. F. A. Ellison that the bulb 
can be dispensed with altogether, and any 
method of simplifying the process of silvering 
mirrors is to be welcomed. The method I have 
found quite successful, and I have just silvered 
an 8$-in. mirror, is as follows :—Immediately 
before silvering purchase from the chemist 
three or four ounces of 0.880 ammonia in a 
stoppered bottle (see that the stopper is tied 
on or it will blow off). Make up a 10 per cent. 
solution by measure, and take the stipulated 
quantities of this and the silver nitrate solu- 
tion; mix the two solutions and note how 
much more of the 10 per cent. solution has 
to be added before the brown precipitate neatly 
but not quite disappears. The amount to Be 
mixed with the potash solution is then in- 
creased in the same proportion. 

Manchester. E. Denton Sherlock. 


(141.]—FLIES IN ELM TREE-TOPS.—The 
swarms of flies referred to are composed of 
the males of the common gnat (Culex pipiens), 
and they are quite harmless to human an 
other animals, although it is, perhaps, some- 
what annoying when a small swarm chooses 
one’s head to dance round! The swarms are 
common now round the tops of trees, bushes. 
chimneys, gables. and similar lofty projections 
about dusk, and can often be heard singing 
before they are seen. The gnats and mosquitoes 
belong to the Culicide, and are distinct from 
fe mough related to) the Tipulidæ, or Daddy- 
onglegs, to which the winter gnats or merry- 
dancers belong; the latter are usually seen in 
small companies of individuals up to about a 
score, and neither sex is annoying to other 
animals. It is only the female of the common 
gnat or of the mosquitoes (Anopheles) which 
pierces the skin of animals and causes such 
irritation. C. N. 


[147..—FROSTING AN ELECTRIC BULB. 
—Take 90 grains of gum sandarac aud 20 
grains of gum mastic, and dissolve in 2 fluid oz. 
of methylated ether, Then add 2 oz. of benzine. 
Make enough of this mixture in the propor- 
tions given to about half-fill a smal] jam jar, 
into which the lamp (or lamps) can be dipped 
and then suspended from string tied under the 
pins of the bayonet catches until the frosted 
coating is dry and hard. Remember to work 
in the open air, and well away from fire of 
any sort, as the fumes are stupefying and 
also almost explosively inflammable. Do not 
smoke,. for the glowing end of a cigarette 
is enough to explode a mixture of air and 
ether vapour. Rain will not wash off this 
frosting. but a slight rub’ over with equal 
parts of methylated ether and methylated spirit 
will do so at once if at any time desired. 
Another method of frosting glass is a mixture 
of beer and Epsom salts, but that frostine. 
though effective enough while dry, is no use 
for outside lamps, as rain washes it off at 
once. Projectionist. 


1150.J)—PHOTO ELECTRICITY. — Hall- 
wachs charged clean zine plates positively bv 
exposing them to ultra-violet light. It was 
shown by the researches of Hallwachs, Hoor. 
Righi, and Stoletow that a newly-cleaned sur- 
face of zinc. if charged with negative elec- 
tricity, rapidly loses its charge. however small 
it may be, when ultra-violet light falls upon the 
surface: while if the surface is uncharged to 
begin with it acquires a positive charge when 
exposed to the light. This positive electrifica- 


tion can be much increased by directing a 
strong air-blast againet the surface. A far more 
delicate instrument than the ordinary gold-leef 
electroscope would be required to detect the 
effect with ordinary sunlight. The-best light 
to use is that from an arc lamp or burning 
magnesium. W. G. Royal-Dawson, 


(155.+-DRY ECZEMA.—Why not wex 
aertex cotton next the <kin, and a union or 
woollen’ shirt over this? The best thing, I 
should say, would be to cure the eczema. 

Ionised. 


(158.}-BRONZE SLIDE VALVES.—This is 
not an answer to your query, but if you are 
the user of the valves it may be of use to you. 
I had very considerable trouble with bronze 
valves, and finally the valve face was so cut 
up by a valve failing that it was planed of 
and a cast phosphor-bronze face was sorewed 
on, so that im case of another ‘‘ chew-up” it 
would not take long to fit a new face, and w 
save laying the engine up while the face wa 
planed up. A cast-iron slide valve was fitted 
in place of the bronze one, and, strangel 
enough, the life of this combination was m 
longer than when the valve was bronze and the 
face cast-iron. Still, the life was short, and a 
small balance cylinder was fitted to the valve 
cover, the valve having a piston attached by 
means of a link. This took some of the grest 
load off the valve and improved matters, but 
as wear was still too fast for economy I came 
to the conclusion that the heat of the steam at 
this pressure, 420° F., rendered the bronze very 
liable to tear up on the slightest failure of 
lubrication. I therefore: added a force feed 
lubricator, using a very good cylinder al, 
heavily charged with graphite. This sto 
all wear, the valve and the face took ona 
surface like black. glass, and all trouble from 
this source ceased. David J. Smith. 


159.]—ECZEMA.—It is not possible in this 
Pi A give any. definite and reliable adyice. 


Further and much fuller details are required, 
as, for instance, the particular colour of the 


coating on the tongue, if there is any exudation 
at the place affected, and many other deta 


[159.—ECZEMA.—Perhaps one who bs 
suffered from this uncomfortable complaint my 
be able to help “ N.. H.. H.” As-three oa 
practitioners- and two Harley. Streets did te 


writer no good, he took himself in hand. 


d | Treatment: First, purchased a: tube of carboic 


vaselino: (Ohesebrough Co.). Rubbed some 
in at night for three consecutive nights; left 
it alone for three fe be then renewed the 
application for two nights; then left it alone 
for four days;: then. an application once every 
six days for two months. Secondly, this treat- 
ment must be supplemented by an internat 
remedy. Eat green vegetables. This does not 
mean only peas and the flower of cauliflower, 
but includes the nasty ones—viz., spinach, 
cabbage, and such like. If «N. H. H.” 
this ho will be like the writer. 


[159.—ECZEMA.—Some years ago I spent 
a lot of time and money trying to shift a patch 
of psoriasis, which is what you are euffering 
from; I expect. Finally I went, to the highest 
authority I could find. and this is what I was 
‘told: General health does not affect the 
matter. A man otherwise in perfect health 
could have eczema, and if health did affect 
it it would probably come all over the body. 
and not in one patch. This seemed reasonable. 
and as I had been in pre good healthit was 
not due to ill-health in my case. I was told 
to buy and apply a preparation sold as D.D.D. 
This sHifted it in a few weeks, and though it 
afterwards made one or two half-hearted — 
attempts to return. a renewal of the treat- 
ment cleared it, and it finally went for 
This authority held that any internal treatment 
was useless. I am not a medical man, so cas 
say nothing on this point, and only give the 
above details in the hope they may be of use 
to you, David J. Smith. 


[161.1—KEPLER’S THIRD LAW.—You are 
asking for the impossible. Kepler’s third law 
is the relation between mcan linear and angular 
velocities and mean distances, and it is, there- 
fore, the law: of orbital rotation, not oscilla- 
tion, and cannot be demonstrated by pendulum: 
or other oscillatory apparatus. I consider 
Newton’s most fundamental error rests in his 
attempt to establish rotational causes on the 
basis of experimental oscillatory mechanics by 
the mere adoption of the “ right speed at the 
right distance.” His method gave him & 
wrong law of gravity and confined him to an 
agreement with only a part (a very_important 
part, however) of the phenomena of. solar 
system—angular variations of the motion of the 
planets due to inter-planetary attractions. The 
“right speed,’ however, can only . 
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by the principles determined by rotational ex- 
periments, and these principles show that it is 
repulsion that varies inversely as the square 
of the distance, whilst gravity varies inversely 


as the cube of the distance. Repulsion becomes 
relatively greater than gravity as the distance 


from the Sun to the planets is greater. It is a 


case of relative intensities of inward and out- 
ward force, not of egual and opposite forces. 
These are facte that can be demonstrated.. Sea 
my letter, 62, p. 73, in the issue September 1, 
for further information. T. Warburton. 
72, Westgate, Dewsbury. - 


[162..—BRIGHT SHELLAC VARNISH.— 
If you get some brown French polish and add 
a little moré shellac to it, you will get a 
suitable mixture for your purpose. have 
found gold size the very best thing, but it 
should be allowed to get nearly dry on the 
sector before fixing on plates, like the sign- 
~ writers do when putting gold on.. They never 
come off, G. H. D. 


(165.]—TATTOO MARKS.—On a large scale 
these are difficult to remove, but small patches 
can be removed by the application of tannic 
acid and silver nitrate in the following manner: 
Obtain some tannic acid (powder) from the 
drug stores and make a solution of some in 
water. Place some of the solution with a little 

wder on the mark. and prick in with a 
bunch of needles, as in tattooing, being sure 
to keep the skin stretched. After this, wipe 
off the mixture and apply the silver nitrate, 
AgNO, (liquid) with a brush. When the bleed- 
ing has abated somewhat wipe off, and give 


another coat of silver nitrate, and on this 


sprinkle or dust geome powdered tannic acid, 
and allow to dry. Protect the nart to prevent 
the resultant scab or sore from being broken. 
and in a few days it will fall off, leaving, of 
course, a slight scar. I myself tried this six 
years ago, and the scars are now hardly. dis- 
cernible. W. T. Powell. 
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QUERIES. 
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[166.] — REFLECTOR ADJUSTMENT. — 
Why cannot I shift a flare from the right of 
the image? The fault lies in adjustment, as 
the mirror and flat are above reproach.—Ara. 


(167.]FRICTION GEAR FOR CYCLE. 
CAR.—I have recently bought a cycle-car fitted 
with 8 H.P. J.A.P. engine, chain drive to 
countershaft, thence by belt and variable 
pulleys to back wheels. I do not favour belt 
drive on account of slip in wet weather, and 
would like to learn if a friction gear will be 
suitable. 
give particulars of. this method of drive and 
approximate cost of fitting.—Cyclecar. 


(168.1—SILENCING EXHAUST OF GAS- 
ENGINE.—Would Colonel D. J. Smith or 
some other contributor kindly say thd best 
method of silencing exhaust of small gas-engine, 
National type F, piston 4 in. diameter, 550 
revs. We have an ordinary exhaust-box, and 
thought of using brick chambers filled with 
pebbles or motor-car silencer. Which is tne 
best and cheapest, please?—Elec. 


(169,..—BEE WINE.—Can any readers give 
an account of the process of making ‘‘ bee” 
wine? Amongst my friends there seems to 
be an air of mystery about it, and quite re- 
cently some medical authority has deciared it 
to be a fungus of a poisonous nafure.—Carolus 


Rex. [The question thas been several times put 


and answered, but scarcely satisfactorily as yet. 
See pp. 105 and 119, Vol. CX.—Ep.]} 


[170.I—WORMS IN LAWN.—Can any of 
“ours” tell me how I can get rid of worms 
in a lawn? At present the grass is spoilt with 
casts. Also, if the absence of worms would 
be deterimental to the lawn?—Worm Cast. 


(171.J—WATERSPOUTS.—It was reported 
in the newspapers that five waterspouts had 
been seen off Deal on Thursday, 7th inst., and 
if these came under the observation of any 
readers of the “ E.M.” in that district I shall 
be obliged if they can supply reliable informa- 
tion concerning the §phenomena.—Robert 


Marshall. 


Perhaps Colonel D. J. Smith will. 
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(172..-ACUTE DEAFNESS.—Can anyone 
make a suggestion which will relieve sufferer? 


The left 'drum of ear has been removed by 
‘hand up to 1 p.m..on Tuesday, September 26, and 


‘unacknowledged elsewhere :— 
‘T. H. D. A—W. J. May—C. 8.—S. H. D.—Romeo— 


operation. 
very sensitive. 


The right ear is sound, but is not 


high-resistance ’phone, wired up in usual tele- 
phone circuit, completed arrangement. This 
was unsuccessful. Will increased power solve 
problem, or should another principle be tried, 


to enable construction.—Hopeful (London). 


(173.}—-CEPHID VARIABLES.—I should be 
glad if Mr. Hollis could inform me what 


‘*Cephid Variables ’’ are, and why their rela. |: 
‘CaDucsus.—You will find some useful hints, with 


tive luminosity is taken as a standard of dis- 
tance.—Kennet Pollock. 


(174.,—GRAINLESS 
What is meant by ‘“ grainless) photography ’’? 


If a negative is desilverised, what is left? Af 


stain ?—Tryst. 


(175. J—-STETHOSCOPE.—What, briefly, is 
the principle and construction of a stethoscope, | 


used for magnifying internal sounds,. etc.?— 


Puzzled. 


 1176..—THERMOMETERS.—Are the degrees 


and figures engraved on thermometers and 
glass instruments by machine? And how is 


the black fastenéd in the corroded parts?— 


Etching. 

(177.J)—CYCLE LAMPS.—Will some reader 
of ‘‘ Ours ” please inform me of a good, clear- 
burning oil or mixture suitable for cycle and 
small carriage lamps other than colza? Thank- 
ing you in anticipation.—Oil and Colour Mixer. 


(178.1—PNEUMATIC HAMMER.—Are the 


‘appliances now generally used in ‘“ breaking 


up” roads really pneumatic in action, and also 
is the principle of such a hammer a ‘‘con- 
tinuous push,’’ as I notice that when in use 
there does not seem any visible hammering at 
all, and also the man using same merely holds 
it as required, using no pressure at all? Again, 
I take it that such hammers for cartain work 
are much better than the 


shattering action with pneumatic ones, 
the latter case.—Interested. 


[179.1 —AQUATIC MIGRANTS.—What are 
the creatures to which Dr. Allen refers 
(“ E.M.,” page 89), which have left the air 
for the water? And have they become wholly 
aquatic, like the sea mammals?—J. Wood. 


(180.J—-ADJUSTING EQUATORIAL.—Will 
any reader explain how to adjust an equatori- 
ally-mounted telescope? How to put the Polar 
axis into right position? Also, how to find a 
star, about on the meridian. north of the Pole? 
Will the stand not be in the way if telescope 
is set to R.A. and eidereal time, and the de- 
clination vernier in ` correct  position?—A. 
Gregson. 


[181.]—ELECTRIC WIRING.—Where can I 
find a good specification for the wiring of a 
house for electric light and the prices of the 
material? I would like to know the cost of 
different systems, say. ver foot run. I am 
quite aware that the cost of installing might 
not be in proportion.—Faraday. ; 


(182.J—PLASTIC MATERIAL.—I 


as in 


99 


inform 


cigarette-holders.’ Can any of ‘‘ ours 
Is there 


me as to the method of manufacture? 
any other plastio material that could 
moulded for this purpose?—T. H. 


(183..—LEAKY OILSKIN.—Can any reader 
of *“ Ours” tell me how to dress an oilskin 
which leaks and is very sticky?—C. S. 


(184..—VELOCITY OF WATER LEAVING 
A NOZZLE.—In the current number of a 
technical paper, ‘“ Engineering,” reference is 
made to the velocity of water leaving a nozzle. 
The statement is made that when the pressure 
was equivalent to a head of 70 miles, the maxi- 
mum velocity possible was attained. This had 
been proved experimentally, ‘but was in accor- 
dance with previously obtained figure calculated 
on the velocity of sound in water. I can see 
no connection between the two results. Can 
anyone give me any hint as to why sound has 
any bearing on the matter? P. W, 


Have tried the Sckivern button 
transmitter as microphone, using large tin lid} 


as diaphragm. A 4-volt camp battery and "T. Scotr.—No 


PHOTOGRAPHY.— 


usual chisel-and- 
hammer hand method, as there is apparently no 


have | 
been told that dried milk is used for making, 


ANSWERS TO CORRESPONDENTS. 
| ———--— 
The following are the initials, ete., of letters to 


J. Harris.. 


R. S. H.—Thanks, yes. 


G. McKay.—Forwarded as desired. 
'L, L. B, M B.—We know of none. 


such as bone conduction? Kindly give details  Quiz.—The word ptomaine is derived from the. 


Greek Ptoma, a corpse. Botulis is the Latin for 


sausage. 

A. Rosrnson.—‘‘ Fleet Book evidence” meant no 
evidence at all. The books of the old Fleet prison. 
were not admissible to prove a marriage. 


illustrations, for making ventriloquists’ heads on 


i p. 80 of our issue of February 16, 1906. 
-FOUNDER.—It would cost you more to extract the 


iron filings than your pinny brass is worth. Use 


it for some casting that will not need turning. 


T. BeacH.—The straight pipe preferably; but the 
difference would not be serious, as it is only the 
increased friction due to the band that affects the 
question. 

D. QG. Cote.—We have: no further informatio than 
we gave on p. 182 of last volume. On the whole, 
we should incline to wait a little. Nothing is 
known of the prosess here as yet. tg 


E. S. D.—The clever trick with billiard balls yow 
send is a very old one. We illustrated it on p. 1.417 
of our issue of May 20, 1892, and also a method 
of repeating it with coins instead of balls. 

G. FIELDING.—Possthly a lingering tradition of Hock 
Tuesday, a day iong held as a festival in com- ` 
memoration of the second Tuesday after Easter, 
when the Anglo-Saxons rose and ‘massacred the 
Danes, who for 255 years had annoyed them. 


CHESS PLAYER.—In chess the French call the bishop 
“ Fou.” and used to represent the piece inia fool's 
dress. The word was probably a corruption of 
“fol” the Eastern name for an elephant, that 
animal having been used on the boards of Easter 
use. 


OCHILTREE.—An encephia was the Greek name for a 
violent hurricane, similar to the typhoon. Your 
referenc® wanted will be found in Thomson's 
** Seasons ”: 


“The circling typhoon whirl'd from point to point, 
And dire encephia raging.” 


UNCERTAIN.—The word bogus is said to be a cor- 
ruption of Borghese, a swindler who did a great 
business in America in counterfeit bills ou 
fictitious banks and sham mortgages. The bogle 
swindle was a gigantic fraud concocted in Paris 
Dy a togugs, who expected to net nearly w 
million. i 


LLEWELLYN.—Gleek was an old game at cards for 
three players. It is referred to by Ben Jonson in 
“The Alchemist” as one ‘“‘of the best games. 
for the gallantest company.” Gleek is the gleich 
(like), indicating the point on which the game 
turns, being three cards all alike, as three aces, 
three kings, etc. . 


Screw.—At the beginning of last century the 
“niek” in the heads of screws was made with a 
fine hand-saw. About twenty or thirty years 
later a machine was introduced which performed 
this operation. In 1854 self-acting machinery of 
American origin was brought into use in Birming- 
ham, which nicked and turned the blanks at one 
operation. 


CLIFTONIAN.—Yes; George Stephenson investigated 
, “perpetua! motion.” While working as a brakes- 
man at Willington Quay, on the Tyne, he con- 
structed’ a wooden wheel. the periphery of whiclr 
was furnished with glass tubes filed with mercury, 
As the wheel went round the mercury poured 
itself down into the lower tubes, but the motion, 
of course. was not perpetual. You will find more 
about it: in Samuel Smiles’s ‘‘ Life of Stephenson.” 


F. M. GeorGe.—It is simply amother optical illusion, 
due to what is known in physical optics as 
irradiation. Get two sheets of paper, one black 
and the other white. Place one on the other and 
cut a circular dise from each of the same size. Now 
place your black circle on a white sheet of paper, 
and your white circle on a black sheet, and you 
will be surprised to see how decidedly the larger 
the latter will look. It. is this effect of irradiation 
which causes the illuminated crescent of the 
Moon to appear too large for the unilluminated 
part of her limb. 


ABEL TUCKER.—Hardly, we think. But you were. 
anticipated a century ago by another faddist, 
according to an extract which the Times repro- 
duces from its issue of August 23, 1822: ‘* They 
write from Pavia, that the Sieur Mosate, professor- 
in that city. has undertaken to prove, by anatomi- 
cal reasoning, that all the diseases of mankind 
proceed from their not moving on all fours, but: 
walking erect on their legs! This new doctrine. 
however, has occasioned so great a disturbance 
as to oblige the professor to make his escape from 
are hut whether hë ran off on all fours is- nat 
stated! ” 
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USEFUL AND SCIENTIFIC NOTES. prices are dd. per gallon above English prices. 


A Hurricane in the Atlantic—The White 
Star liner ‘(Aquitania reported on Monday 
encountering a wind of hurricane force about 
350 miles west of Ireland. It wag estimated 
at over 75 miles an hour, a speed rarely ex- 
perienced in that latitude. The cause was an 
exceptionally deep cyclonic depression. Pres- 
sure at the centre where the liner passed had 
sunk below 28.1 ins. The pressure was 
moving eastward very slowly, and has pro- 
bably caused severe gales on the coast. 


Industrial Alcohol.—New works for the 
production of alcohol for power and industrial 
purposes are to be erected at Hull. & site 
of 40 acres has beer leased to the promoters 
by the North-Eastern Railway Co., and when 
Np ea the works will be the largest of 
the kind in the country. The, alcohol will be 
specially prepared for use in the manufacture 
of varnishes, lacquers, soap, lubricants, 
flavouring extracts,. photographic plates, 
artificial silk dyes, celluloid, and explosives. 


Royal Aeronautical Society.—Lieut.-Colonel 
Mervyn O’Gorman, on the close of his term. 
of officé as chairman of Council of the Royal. 
Aeronautical Society, will be succeeded (on 
October 1) by Professor Lecnard Bairstow. 
The Soviety’s si!ver medal will be presented 
to Mr. H. R. Ricardo and the Pilcher Memo- 
rial Prize for students to Mr. S. H. Evans 
at, a meeting of the Society at the Royal 
United Service Institution, Whitehall, “on 
Thursday, October 5. 


a 


The Scot as Coloniser.—It will interest 
Scotsmen to know that this year is the ter- 
centenary of their first attempt at colonisa- 
tion. Sir William Alexander was their 
Pioneer coloniser, and it was in 1622 that he 
Succeeded. after surmounting numerous diff- 
culties. in inducing a number of his fellow- 
countrymen to emigrate to North America, 
where they settled north of New Eng:and in 
& region to which was given the name New 
Scotland (Nova Scotia). A glance at maps of 
the period shows that all the territory from 
England to the St. Lawrence and the Gulf 
of St. Lawrence was known as New Scot- 
land. and that. there were rivers named the 
eats ile Tweed, ae Solway. In 1713 

ew scotland was ceded to Britain by t 
Peace of Utrecht. | a 


Glass Manufacture; ` Alloys.—According 
to a patent by Mr. R. L. Frink, 
50, Bedford Square, London, metal moulds 
for glass working are made with a porous! 
or finely pitted surface. Such moulds may! 
be made from an alloy of aluminium or 
copper with calcium, barium, or magnesium, 
the surface being rendered porous by treat- 
mg it with an alkaline solution. A ‘suitable 
alloy coniains about 2 per cent. of calcium 

or barium. In making such an alloy it is 

recommended that an allov containing 75 
e per cent. of aluminium and 25 per cent. of 

calcium, etc.. be first prenared at a tem- 

perature of 500° C. to 1,100° C., and that 
this be added in the required proportion 
to pure molten aluminium. For use the 


nous may be dipped in water, paraffin oil, 
ete. 


Big Cuts in Price of Petrol.—Not only to 
the motoring community, but to the public 
generally. the announcement that reductions 
am ithe price of petrol and paraffin oil came 
into force last Tuesday will be welcomed, 
Petrol is to be reduced by 54d, per gallon, 
and petroleum lamp oil by 2d. per gallon. 
By cheapening these two ‘forms of oil. the 
cost of living will be reduced, transport will 
‘become cheaper, and it should lead to lower 
rail and ‘bus rates, Hitherto the price of 
. No. 1 grade netrol has been 2s. 54d. ver gallon. 
Motorists will now be able to purchase No. 1 
sande at 2s. per gallon 
and Wales, the prices in 
more than English prices. 


The price of petroleum lamp oil (paraffin) will 
now be ls. per gallon. 

Costly Pearls.—The wonderful Southern 
Cross pearl, which is valued at £10,000, 
created quite a sensation some -years ago 
when exhibited at the Franco-British Exhibi- 
tion at Shepherd’s Bush. It consists cf seven 
gems naturally joined together, and the shell 
in which it was found was washed up on the 
beach near Cossack, North-West Australia, 
the discovery being made by an aboriginal. 
This very valuable gem may be set down as 


the costliest of its kind in existence to-day, 


but there Fave been others of greater value. 
That which Cleopatra dissolved and swal- 
lowed—if we can swallow the story—was 


valued at the equivalent in our money of 


quite £80,000; and a similar pearl, split in 
two, once adorned the ears of the famous 
Venus in the Pantheon at Rome. Dearer 


than any of these, however, was the famous 


Pavernier pearl, purchased in Arabia by a 
merchant, in 1633 for the Persian Sovereign at 
a cost of considerably over £110,000. l 


Welfare of Miners.—Splendid work is being 
done locally by the Miners’ Welfare Fund. 
whereby nearly £1,000,000 has been spent in 
the provision of healthy recreation, reported 
Mr, A. E. Moore at the annual meeting of 
the Nottingham and Notts Institutes Asso- 
ciation. At the Industrial Welfare Confer- 
ence at Oxford, Mr. Frank Hodges gave some 
details of the scheme, which is one of the 
practical applications of the Sankey Comis- 
sion recommendations, and which became 
operative last February. Clubs. institutes, 
and hospitais have been sanctioned and, as 
Mr. Hodges ‘said, if the scheme could last for 
twenty years, mining conditions wouid be 
thoroughly transformed so far ‘as their social 
character was concerned. 
feature was the allocation of a proportion of 
the grant for scientific research, and scien- 
tists, medical men, and mining engineers are 
now collaborating to get rid of the dread 
disease nystagmus. Such schemes should be 
fostered by every legitimate means. and their 
extension ito other industries should be 
assiduously encouraged. 


Psycho-Analysts Shun Publicity. —Much 
surprise is expressed by the Times Berlin 
correspondent that the Seventh International 
Congress of Psycho-Aralysts now being held 
there is regarded as a private function to 
which the Press are not to be admitted. 
Neither the place of meeting nor the agenda 
has been published. When the correspondent 
asked for information as to the place and 
time of meeting, he was told the clumsy 
falsehood that it was being held in Vienna. 
The Congress, which began, last Monday 
under the presidency of Dr. Sigmond Freud. 
lasted till Wednesday, and the German. Press 
has been informed by the Secretary to the 
Congress, Dr. Karl Abraham, that a report 
drawn up by a member of the Congress will 
be placed at their disposal, but that their 
representatives will not be admitted to the 
Congress, Under the circumstances, the lead- 
ing Berlin newspapers have announced that 
they decline to place a uniform official 
report before their readers, and are asking 
themselves what the Psycho-Analysis Con- 
gress has to hide. ; 


Vulcanisers and Vaulcanising.—Mr. B. 
Lambert, 197, Woodstock Road, Oxford, has 
patented a eutectic alloy which—composed of 
25 parts by weight of tin, 16 parts of lead, and 
9 parts of cadmium, which melts at about 
145° C. and remains at this. temperature 
until completely solidified—is employed for 
imparting heat to a vulcaniser. By melting 
a definite quantity ot alloy, the temperature 
is maintained for a definite time. If a 
higher initial temperature is desired, an alloy 
consisting of 57 parts of tin, 21 parts of 
lead, and 22 parts of cadmium is used. This 
melts at 153° C. and cools as it solidifies 


and No. 3 grade at{to 145° C. Several forms of apparatus are 
10d per gallon throughout Fngland | described. 
Scotland being 1d.] a double-walled container with alloy between 
In Ireland the the walls, and a heating element such as a 


A tyre-repairing outfit comprises 


can ‘be used for monlded wheels ; 


A most. important 


Serr. 29, 1922. 


measured quantity of iron filings and sulphur 
in the inner chamber. A resistance wire 
may be embedded in the alloy and a current 
passed therethrough until a requisite quan- 
tity is melted. Melted alloy muy also be 
poured into chambers made in moulds to 
receive it. 


Synthetic Wood.—There is said to be, in 
regard to raw materials, developed by the 
German chemist, Leyst, a process for produc- 
ing synthetic wood from such materials as 
straw, alfalfa, esparto grass, rice straw, corn 
stalks, bananas leaves, and bamboo. The 
Leyst process involves no bleaching. The 
finished product can ‘be given any colour from 
a bright yellow to a deep black, so that, after 
polishing, it has the appearance of genuine 
wood. The inventor further claims that syn- 
thetic woods produced in this manner equal 
natural woods in most of their properties and 
excel them in some. Further that they ean 
be reproduced at a lower cost than natura! 
woods. Tor example, synthetic wood made 
out of straw can be sawn, drilled, filed, 


pianed, and polished like a good walnut wood. 


It burns 30 per cent. less rapidly than natural 
wood, and can be made absolutely fireproof by 
a special process, also evolved by the inven- 
tor. It can be glued! like natural wood; it 
can be moulded; it is heavier than water: 
th has a specific ı electrical resistance of 
500,000 phms ; and it is very little affected by 
atmospheric changes. It is suggested that it 
for battery 
boxes; for combined cowls and instrument 
boards, and a variety of other purposes. 


Aluminium Repairing.—Few more diffical- 
ties are met with in any branch of 2e 
applied arts than in the repairing of els- 
minium sheet. and castings, and attaching of 
copper, brass and steel to aluminium by tem- 
ing, sweating, and burning processes, and no _ 
more welcome aid has appeared than in a 
practical guide to theie mastery by Willian 
H. H. Platt, published by Messrs. Crostr 
Lockwood and Son, of Stationers’ Hall Cour. 
E.C., at three shillings. The contents covet 
a mass of information on. the composition vi 
alioys, the turning and burning processes, 
and the tools required. joints, sheet. work, the 
making and fixing jigs on various jobs, snd. 
in short, the whole of the methods and 
appliances the worker needs ‘to guarantee 
good results with a minimam of labour and 
cost. The various illustrations clearly eluc'- 
date the text, and the two objects giwed at 
by the author, namely the presentation of the 
troubles mostly encountered and the sugges- 
tion of methods for overcoming them. are com- 
pletely and effectively stated, backed by a 
brief but lucid statement of his own ex- 
peniences. By all who ‘follow the advice 
given the book will be found invalaab'e. 


Worn Copper Coinage.—A Post Office 
departmental order was issued recently im 
structing Post. Office cashiers to retain wom 
copper coins as they were paid over the 
cower, and not to return them to carcula- 
tion. By way of guidance it was laid down 
that all copper coins bearing Queen Vic- 
toria’s head uncrowned should be treated as 
“wern?” The authorities at the Mint, say 
that. this departmental order has been mis- 
interpreted. There is nothing new in the 
procedure of requiring post offices and banks 
to impound worn coinage, It has been i" 
practice for many years. The worn coins are 
collected and returned through the Bank ¢ 
England to the Mint, and the metal is used 
again for making new coins. During the war 
there was a shortage of “coppers ° (as of 
most. other things}, and cld coins that woxla 
otherwise have been. withdrawn were a!lowed 
to continue in circulation. Now that condi- 
tions have altered it is intended to vestere 
the usual practice, and the recent departmen- 
tal order was issued not as an attack on 
Victoria coinage as such, but merely to wip 
up Post Office workers to greater vigilance 
in setting aside deteriorated coins. (Queen 
Victoria’s uncrowned head was continued on 
copper coins until 1895—eight years alier a 
crowned head device. was on thé gol 
end silver mintings issued for the first 
jwhilee. 
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Cross-Road Traffic Dangers.—Commenting 
ou an action at the Manchester County. Court: 
last Monday for damages arising from a col- 
lision between two motor-cars at a point in 
Manchester at which one road crossed the 
other, Judge Mellor said that it was only the 
other day that a most valuable suggestion 
was made in the Manchester Guardian for 
meeting this danger—a suggestion which fully 
bore out his experience in that court. The 
writer suggested ‘that where streets cut across 
each other at mght angles there onght to be a 
distinctive post erected in the centre of the 
crossing, and vehicles should be forced to 
go right round this in passing into one 
thoroughfare from the other. He was clearly 
In agreement with this idea, which, he was 
coniident, : would diminish accidents enor- 
mously, especially in preventing drivers from, 


altempting to ‘‘ cut across,” @ manœuvre 


which, whilst it only saved a fraction of time, 


seriously added to the perils of the road. 


Repairing 
Plating.—In the American Machinist, Mr. 


Worn Surfaces (by Blectro- 


identify the beams upon their return. 


repudiated. 


in 
tuhe. 
interference is eliminated. 
complete our experiment 
summer.’’ 


Sun, Professor Michelson, describing one of 
his experiments, said that at each of the 
four corners of a square, measuring a quarter 
of a mile on each side, a mirror was placed. 
From one corner a beam of light was des- 
patched around one way—in tè direction of 
the rotation of the Earth. Simultaneously,’ 
arother beam was despatched around the 
other way—opposite to the direction of the 
Earth’s rotation. By the use of a delicate 
instrument Professor Michelscn was able n 
f 
they returred at exactly the same instant 
the Einstein theory, he claimed, would be 
“We almost succeeded this 
summer in our experimenit,”’ he said. ‘‘ Atmo- 
spheric interference was all that prevented it. 
We proved that our principle was right, and 
row we plan to eliminate the atmospheric 
erence by ‘the construction of a steel 

By making this a vacuum all such 
We expect to 
quickly . next 


For Exchange. 
Broadhurst, Clarkson and Co., Manufacturing 
Opticians, Exchange or Buy Anything Optical.— 
Note address, 68, Farringdon Road, E.C.1. 


Clarkson's, 338. High Holborn. Second-hand 


Optical Mart. Make, Buy, Sell, Exchange First-class 


Optical Instruments. 
Witts, Opticians, 3, Buckingham Palace Roa 


S.W.1, Buy, Sell, and Exchange Optical Instru- — 


ments. Repaira quickly executed. 


For Sale. 


Reflecting Telescopes, Mirrors, Silvered by new 
method. More light and duraoility—G. Cavan, 
‘Manse, Walpole, Halesworth. 


Edinburgh “H” Microscope. — Analyser, 
mechanical stage, rack-pinion centring sub-stage, 
£27—BaKER, 244, High Holborn, London. ; 


64-page Book About Herbs and how. to use 
them, 2d. Send for one.—TRIMNELL, The Herbalist, 
Richmond Road, Cardiff. 


Milling Attachments, with Vices for Lathes. 
Tae WHEELER MANUFACTURING O0., LTD.\ Trench Crose- 
ing, Wellington, Salop. 

Home Radio: How to Make and Use it. 26,000 
copies sold. 4s., post free, on approval.—Below. 


` ‘ecoled it is scraped away from the surfaces 


F. H. Sweet says that in many cases worn 
parts can be restored ito their original dimen- 
sions fby this method. Nickel is good for this 
purpose because of its hardness. The part 
shpuld be thoroughly aleaned and dipped in 
nelted ‘wax. Wien the film of wax has 


Books Bought. Best prices given.—Foy.ss, The 
Booksellers, 121, Charing Cross Road, London. 


Ionised Tablets supply the blood with those 
elements the body needs, increasing vitality, func- 
tional activity, powers of concentration, mental 
clarity, physical fitness, and immunity from disease. 


Adenoids and Polypus cured by natural means; 

tions unnecessary. Tonsils saved intact, thus 
avoiding a lifelong handicap. 

Ionised Tablets, 8s.. 6d., 68. 6d., 12s. 6d. Send 


full detaiis of ailment.—THs LABORATORY, 62, Newe 
port Stréet, Bolton. 


Yost Typewriter, good make, but wants repair. 
Price £3—Can be seen at ENGLISH MECHANIC Office, 
Effingham House, Arundel Street, Strand, W.C., 
during office hours. 


Mineral Specimens, British and Foron, alt 
ogu 


TERMS OF SUBSCRIPTION. 


PAYABLE iN ADVANCE. 


$8. 10d. for Three Months, 7s. 7d. for Six Months, 
and 15s. 2d. for Twelve Months, post free to any 
part of the United Kingdom. For the United 
States, 17s., or $4 15c. gold; to France or Belgium, 
178., or 28f. 80c.; to India, New Zealand, the Cape, 
the West Indies, Nova Scotia, Natal, or any part 
of the Australian Colonies, 17s.: Monthly Parte can 
be sent at subscribers’ option. Mr. Edward Pennock, 
$609, Woodland Avenue, Philadelphia, P., U.S.A., 
will receive subscriptions ‘for the United States at 
$4 16c., payable in advance, for direct transmission 
from this office. 


The subscription rates to Canada are:—Weekly 


which require treatment, and the part im- 
metsed in the plating (bath. As the metal is 
deposited very slowly it is easy to work to 
very close limits; yet, if sufficient time be 
allowed, the deposit may attain a (thickness of 
a tenth of an inch or more. Properly done, the 
nickel adheres to its foundation very tena- 
ciously and ıs quite continuous and of even 
thickness throughout. In this way expensive 


and heavy pieces, such as crank shafts, | numbers: 12 monthe, 17s., equal $4 16c.; 6 months, kind d prices. 2i 
cylinders, id pistons can ‘be made servace- | 8s. 6d., equal $2 7c. Monthly Parts: 12 months, “Address be on Send stamp for free catalogue. 
able again at a cost far smaller than that of 14s. 6d., equal $3 630. Payable in advance. Geological Specimens, Rocks and Fossils, all 
a new part. At the other end of the scale | A limited number-of the following bound volumes] prices.—RIcHARDS’ SHOW Rooms, 48, Sydney Street, 
very slight wear in delicate machinery, inj Yù ars Pare price 18: Rost free 3 ie we Fulham Road, London. | 
which close adjustment is essential, may be] LXXII, LXXIV.. LXXV.. LXXVI, LXXVII | Radio Magazines.— All the latest. -‘)Radio 
pui ight by the deposition of a ñim of che] BER PERI, XE odaran] Mohali, Emer ane Ags age 
Dis ‘ J < A 5 % . | Broadcast,” 1s. 6d.; ,* Radio News,” Is. “3 
exact shickness required. OVIL, CVII. CIX., CX., CXL, CXIL, CXIII. |“ Science ' and Invention,” 1s, _9d.;' “Scientific 


“The Microbe as a Public Servant.” —Mr. 
F. R. O’Shaughnessy, the secretary of the 
Birmingham Rotary Club, delivered an 
address at the weekly meeting of that 
organisation last Monday on “The Microbe 
as a Public Servant.” Were the activities 
of microbes to cease, he said, the surface of 


the earth would become choked with moun- 


tains of dead material, plants, and animals, 
and in the absence of those ubiquitous 
organisms all forms of. higher life would 
quickly cease. With all respect to Shake- 
spearean enthusiasts, it was the microbe and 
not the worm which in the last resort com- 
pleted the task of assimilating man’s mortal 
coil to the earth from when it came. These 
organisms existed everywhere in the air, the 
water, and the surface layers of the earth in 
immense numbers and innumerable forms, 
ever ready to carry out their destructive work. 
Many of them were associated with special 
forms of disease, and sanitary science was 
largely concerned with providing means and 
conditions to prevent, inhibit, or destroy un- 
desirable developments of micro-organic life. 
Owing to preoccupation with those preven- 
tive measures, people were liable to regard 
the microbe generally as an enemy, but it 
was evident that without him we could not 
posibly exist: Since the beginning of things 
he had proved an indispensable public servant 
in promoting ‘the fertility of the soil, and soil 
in good tilth was in a condition to promote 
tue vigorous growth of helpful microbes. 


American Challenge to the Einstein Theory. 
—Two shafts of light racing through ea steel 
tube one mile in length and a foot in dia- 
meter form the means of the latest test of tthe 
Kirstein theory of relativitv. The experiment 
has been devised by Professor Albert | A. 
Michelson, head of the Department of Physics 
of the University of Chicago, who has just 
returned there from California, where he con- 
ducted experiments ait. the Mount Wilson Ob- 
servatory. The phase of the Einstein theory 
challenged by Professor Michelson concerns 
the effect of the rotation of the Earth on a 
team of light. Einstein has vontendad that 
the rays of light from a distant star uudergo 


a noticeable deflection as they pass near the | 


All the other bound volumes‘ are out of print. 
Subscribers: would do well to order volumes as soon 
as possible after the publication of each half-yearly 
volume in January and July, as only a limited 
number are bound up, and these soon run ‘out of 
Most of our issues can be had singly 
through any bookseller or gewsagent. or from the 
Cloth cases for 
binding THE ENGLISH MECHANIC, price 83s., post free 
2ta. Od. 


print. 
office, price 8d., or post free 4d. 


ADVERTISEMENT CHARGES. 


The charge for Advertisements in the columns headed 


For Exchange, For Sale, Wanted, Addresses, 
Situations, 


is ONE SHILLING for the first SIXTEEN WORDS 


and 6d. for every succeeding Eight Words—whigh 

must be prepaid. No advertisement will be inserted 
for less than ONE SHILLING. . 

The address is included as part of the Advertise- 

ment and charged for. 

ments can appear in above columns. 


ORDINARY ADVERTISEMENTS 
PLAYED). 


Thirty Words ee ee oe ee ` 
Every Additional Eight Words .. .. 0 6. 


Front Page, Five Shillings for the frat 40 words; 


afterwards, 6d. per line. Displayed Advertisements 


on Front Page, 108 6d. per inch. Paragraph Ad- 
vertisements, One Shilling per line. No Front Page 
or Paránrepn Advertisements inserted for less than 
Five Shillings. 


Rates for Displayed Advertisements on applica- 
tion to the Publisher 


All Advertisements must be prepaid, and in cases 
where the amount sent exceeds One Shilling, the 
Publisher would be grateful if a P.O. could be 
sent, and not stamps. Stamps, however—preferably 
halfpenny stamps—may be sent where it is incon- 
venient to obtain P.O.’s. 

Advertisements must reach the Offlce by 
3 p.m. on Tuesday to seoure insertion in the 
following Friday’s number. 

All Cheques and Post Office Orders to be made 
payable: to THB STRAND NEWSPAPER COMPANY, LiD., 
and all communications respecting Advertisements 
should be distinctly addressed to: 


THE PUBLISHER, 
THE “ ENGLISH MECHANIC.” 
EFFINGHAM HOUSE. ARUNDEL STREET, | 
STRAND, LONDON, W.C. 


No Displayed Advertise- 
(NOT DIS- 


American,” 2s. 6d., post free. Radio Book Cata- 


. logua free on application.— INTERNATIONAL NBW8 Cou., 


Ltd., 5, Breams Buildings, London, E.O.4. 
Microscopical Slides.—Entomological, Marine, 


‘without pressure, etc.—CLARKE and PAGE, 23, Thavies 


Inn, Holborn Circus, E.C.1. 


What Offers for 13 Vols. English Mechanic, 
unbound, from January, 1916, to date.—Txos. 
CASTLE, Heckmondwike. 


‘Dennison’s,:26-28, Holborn Viaduct, London, E.C.1 


Waltham Watches—Alil grades in stock.— 
Wrist and Pocket Watches; also Elgin and Swiss 
make. Call or write for ‘price list as above. 


The Famous “ Limit” Pocket Watches.—<A]l 
guaranteed jewelled movements in oxidised open 
face, steel and nickel, 40s, silver, 60s.; also in 


gold-filled and salid gold (perfect finish).—Send ` 


direct as above. 


English Mantel Clocks, lever escapement, in- 
laid cases, thirty-hour from 35s., fourteen-day from 
70s., striking hour and half-hour from 120s.; also 
the Key-less Clocks from 30s —Send direct as above. 


Spare Time Employment with Firelighter 
Machines, 70s.; also Bundlers, 958. Waste materials 
utilised —HILL and HERBERT, ‘Ltd., Great Central 
Street, Leicester. ` 


The Verette Pocket Microscope’ is {deal for 
indoor and outdoor study of insect, plant, and pond 
life. Fitted with x12 achromatic combination, giv- 
ing large flat field and sharp definition throughout. 
Detachable live-box, which retains living specimens. 
for casual or prolonged observation of their struc- 
ture, habits, and methods of securing prey, em- 
bryonic development, etc. Light or dark ground 
illumination. It will be found of great value by 
all nature students. Price I4s. 9d., post free, on T 
aays’ proval; or write for leaflet B to FRANCIS 
BROWN, 25, Soutlbrook Road, London, S.E.12. ` 


Roneo Duplicator No. 10, {/cap size, self-inking 
and self-feeding devices. Good as new. £12, or 
near offer.—Below. 


Smith Premier Typewriter No. 10, visible, 
strong, splendid condition, last for years, with båse- 
board and cover.—Below. 0 


To be Seen at Miss D. BARNES’, 37, Essex Street, 
Strand, W.C.2. 


Don't Throw Away Your ‘Pots. Pans, or 
Kettles if they Leak. Repair them with Valetta 
Metal Cement. British manufacture. Sets like 
steel, withstands fire and water. Invaluable to 
mechanics and householders. Price, P.O. 1ls.— 
GRUNDY, 9, Church Gate, Loughborough, Leics. 


Wireless.—Send. two stamps for complete Wire- 
less Lists. Everything. in stock.—ELECTRICAL SUPPLY: 
STORES, 5, Albert Terrace, King Cross, Halifax. 
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City Sale & Exchange 


7i-in. Sextant, by ‘Cox, Devonport, silvered 
are and vernier, reading to 10 sec., 4 eyepieces. 
erecting, inverting, and star blank, complete in 

` mahogany case; £5 5s 

41 by 6 cms. Thornton-Pickard “Snappa ”’ 
CAMERA, achro. lens. diaphragms, time and inst. 
shutter, complete, 2 slides; 155. 6d. 

1/12 Swift Apochromatic Qil 
MICRO. OBJECTIVE, N.A. 3.30, 
£10 Ls. ; 

}-pl. Box Camera, fitted portrait lens. in rack 
and pinion mount, and 3 single meta] slides; 
13s. 9d. (Job.) 

Koristka Model C Microscope, on solid 
horseshoe foot. inclinable, with clamping lever, 
draw-tube, graduated, rack coarse and side micro- 
meter screw fine focussing. dustproof triple nosc- 
piece, spiral focussing gubstage. Abbe and iris, 
revolving and\centring stage, evepieces 2. 3, and 
4 ordinary and 4 and & compensating, objectives 
3-in., 3, 2, and 1-15 semi-apochromatic oil imm., 
N.A. 1.30. complete in wellamade lock-up case, 
a fine outfit; £25 17s. 6d. 

4-in. Transit Theodolite, by Hill RBros., 
circles divided on silver with vermers reading to 
1 minute, complete with 2 microscopes, each fine 
adjustment screw for either direction. 4 levelling 
screws, 3-in. compass with check action. best 


Immersion 


Zeiss 3x £xDeltentis Prism 
BINOCULARS, 30 m/m o.g., extra large eye lens, 
bending bar, eyepiece focussing, a large field and 
a luminous glass, complete, leather case; £11 15s. 

1/18-in. Koristka Semi-Apochromatic, Oil 
IMMERSION MICRO. OBJECTIVE, n.ap. 1.30; £10 5s.; 
for 160 mm. tube, as new. 

Pr. 12x 50m/m o.g. Zeiss Artillerie Prism 
BINOCULARS, sunshades, eyepiece focussing, bend- 
ing bar, complete, leather case; £15 10s. 

i-pl. Houghton’s Double Extension Victo 
STAND CAMERA, rack focussing, rising front; wide 
angle movement, swing and reversing back, 
Thornton-Pickard roller-blind shutter, time 
and inst. shutter, adjustable speeds d-15 sec. to 
1-90 sec.. f/& R.R. lens, 2 double slides and cuse; 
£3 lös. 9d.; im fine condition. 

Tourist 3-Draw Telescope, leather covered. 
oxidised tubes, 2-in. o.g.. pancnatic eyepiece, mag- 
hifications 25x to 40, complete slings: £6 5s, 


in fine order; . 


| 
| 
| 
! 


Jules Richard Walnut Boxform Stereo- 
SCOPE, for 45 by 107 positives, rack and pinion 
focussing adjustment, on endless chain, to take 
25 views, with outside adjustment; £4 15s. 6d. 

Pr. 12x Lumex Stereo Large Aperture 
PRISMATIC Bixocutdns. central screw and eyepiece 
focussing, 45 m‘m o.g., bending bar, complete, 
leather case; £10 5s. ` 

Emanuel Look-out Telescope, 1 draw, 258.; 
Cox 9-draw brass telescope, 1%-in. o.g., 27s. 6d.: 
Stanley Mark DII. sighting telescope, 20s.; 3- 
draw telescope, wood body, brass tubes, 12-in. 
o.¢., 29s. 6d ° 

31 by 21 Cameo Mod. I. Folding Pocket 
CAMERA, focussing, hooded screen, rising and 
cross front. Beck symmetrical lens, f/S Lukos 
II. shutter, adjustable speed and time, complete 
4 slides and release; 63s. 


ALL SECONDHAND 
APPARATUS 
GUARANTEED 
IN PERFECT | 
WORKING ORDER. 


Student’s Microscope, on horseshoe foot, in- 
inclinable rack and pinion focussing adjustment. 
pieces, 1 dividing objective, complete in case; 
microscope has large stage, 7-in. by 3-in.; 
£3 12s. 6d. 

4-in. Bateman Astro. Telescope, star finder, 
rack and pinion focussing adjustment, mounted 
on solid mahogany garden stand by trunnion ft- 
tings. head giving universal movements, 2 astro, 
and 1 terrestrial eyepieces, complete travelling 
case; £Z 105. 

j-pl. Salex Little Junior Oak Enlarger 
rack and pinion focussing, 54-in. condenser, re- 
versing carrier, well ventilated light chamber, 
with curtain at back, complete with enlarging | 
lens; £6; in fine condition, 


2a Folding Brownie Autographic, RR. lens, 
speeded shutter, complete, leather case, in new 
condition; £2 10s. 

Microscope, by John Browning, 10-in. tube, 
inclinable stand, rack coarse and micrometer 
screw fine focussing, mechanical stage, eyepiece, 
‘objective l-in. and }-in., and case; £5. 

‘No. 20 Ensignette de Luxe, for daylight 
loading, roll films 3-in, by 2-in., focussing adjust- 
ment, R.R. lens f/8, Ensign shutter, 3-speed inst. 


and time, complete case, in new condition; 
67s. 6d. i ie ; 
4-pl. Lizars Challenge Folding Camera, 


R.R. bens, {/8, Thornton-Pickard focal plane 
shutter, adjustable speeds to 1/1,000th sec., ¢ 
Ce book-form slides, and eather case; 

, 9. 

Gowland - Wenham Binocular Microscope, 
inclinable, rack and pionion focussing adjustment, 
mechanical stage, 3 pair eyepieces, objectives 
2-in., lin., +in., 3-in., and 4-in., analyser and 
polatiser, complete in case; £7 10s. -> 

3-in. O.G. Astro. Telescope, mounted on 
heavy claw table stand, rack and pinion focus 
sing, 1 terrestrial and 2 astro. eyepieces, cow- 
plete in travelling case; £10 17s. 6d. 

Pr. 12x Aitchison Prism Binoculars, 
central screw eyepiece focussing, bending bar. 


34 m/m o.g., complete. leather case; £5 1%. fd. 


i-pl. Cameo Folding Pocket Camera, rising 
and cross front, reversing finder, Beck R.R. lens, 
time and ‘three-speed inst. shutter, complete 6 
single slides; 32s. 6d.: a bargain. 

j-pl. and 9 by 12 om. Palubel All-Moetal 
FOLDING POCKET CAMERA, double extension, rack 
rising and rack cross front, reversing finder. 
hood focussing screen, ;Palubel Anticormar //4° 
anastigmat lens, in Compur sector shutter 
speeded 1 sec. to 1-250 sec. and time, complete 
3 slides, in new condition; £111 5e. 

Micro. Objectives—1-12th in. Crouch Oil, 
£4 9s. 6d.; ith Swift, 480. 6d. : 112th Leits Ol 
£5 108s.; 1-12th Mallmeyer dry, 639.: 2 Ros 
collar, 45s.! $ Ross collar, 30s. ; 1-5th Smith and 
Beck, 25s.; 1-5th Powell and Lealand collar, 4; 
3-in. Swift collar, 32s. 6d.; 3-in. Ross collar, 3k.: 
+ Beck, 58s. 6d.; } Zeiss No. 1 immersion, £4 4; 
}-in. Dallmeyer collar, 30s.; }-in. Collins collar, 
Sls. 6d.; l-in. Smith and Beck, 2%, 6d; { 
Koristka, 21s. 9d.; 3in. objective, 25s, 


"Phone, 
CITY 6981. 


93-94, FLEET STREET, E.C.4. 


WIRES: “FILMS, 
FLEET, LONDON.” 


‘“‘Aluminium Repairing.’’—The repairing of 
aluminium sheet and castings and attaching of 
copper. brass, and steel to aluminium by tinning, 
sweating, and burning processes, with’ sheet-iron 
jigs. Explanations and illustrations showing the 
methods to be adopted. By Wm. Platt. Just pub- 
lished. Post free. 3s. 3d.—CROSBY, LOCKWOOD, and 
SON, Stationers’ Hall Court, E.C. 

Winter is Coming: Be Prepared.—Get a set 
of Machined Castings and build your own Lathe 
We supply accurately machined castings for mak- 
ing 34-in. or 4}-in. back-geared screw-cutting lathes, 
all ready for fitting together and making into a 
first-class lathe. Send 4 stamps for 20-page Kata- 
log. which includes Booklet X and a chart illus- 
trating the castings supplied.—HOLMES and Co., 
Lathe Makers (Est. 1896), Bradford. 


5-in. Refractor, £48; 3-in., £4 15s.; 23-in. Wood, 
£10 5s.; 3}-in. Equatorial, £6 15s.; 8-in., with clock, 
£150; fine 9-in. Object-glass, in cell, £75; 2}-1n., 24s.; 
2t-in. Refractor, £4 15s; Solar Diagonal, 25s.—Write 
ot wire at once, MACKETT, Manufacturing Optician, 

Sciertific Appliances._ll and 29, Sicilian 
Avenue, London, W.Q.1, for Electrical, Magnetic, Op- 
‘tical, and Static Materials 

Lenses, Prisms, Magnifiers, Condensers, and 
‘Optical Sundries, Thermometers, and Drawing In- 
struments.—As above. 
`. Morse Keys and High-Note Buzzers. Our 
famous Signalling Box for Learners.—As above. 


Galvanometers, Rheostats, new and second-hand 
instruments, Wimshurst machines. 


Experimental Materials and odd parts for every 
one. Fifty years’ experience. Write for information. 
‘Our special new illustrated catalogue, 6d., post free. 
Scientific Appiiances.—As above. 

Special Microscopical Slide.—The beautiful 
little Flirt Fly, Sepsis punctum, mounted whole 
without pressure. Post free. 1s. 3d.—DARLASTON, 
gj, Freer Road, Birchfield, Birmingham. 

Microscope.—? eyepieces, 2 objectives, standard 
fitting, stand condepser. mushogany case, £4 2s. 6d. 
—?5, Blatchington Road, Hove. 

4-in. Premier Telescope, fine condition, £30. 
Exchange convertible biliard table.—MANSBRIDGE, 
Boarwithy, London Road, Mitcham. . 

| wo Compound Slide Rests, suit in. lathe, 
ne hed, each £5.—OspoRNE. “1, West Hill Road, 
Brichten. 


‘Diatomaces of’ Philadelphia and Vicinity, 


Boyer 25s. Navfenloid Diatoms, ee 203, 
Watson  parachromatic d-in., 45s. eee 
meular CWatsop), and various aecessorles.— MYRKEO, 


eo ENaren MECHANIC, J, Arundel Street, Strand. 


tendon, W.C? 


¢ 


Lanterns for home and lecture use. List free.— 
BROADHURST, CLARKSON AND CoO., 63, Farringdon Road, 
London, §E.C.1, 


50 Newton’s Lantern Slides, in carrying case, 
with strap, 12s. 6d., post free. A bargain. Lot 
worth 50s.—Below. 


Astronomical Telescopes!—4}-in. Wray, com- 
plete on stand, £60; 10-in. Calva Altazimuth stand. 
slow motion finder, .€36; &-in. Browning, equatori- 
ally mounted, £40; 63-in. Ellison, mounted complete, 
£25; 4-in. Portable Cooke, £25; 3-in. Horne and 
Thornwaite, equatorially mounted, £27 10s.; 3-in. Ad- 
vanced Starboy, £23 10s.; 3-in. Starboy, £11; 3-in. 
Burnerd Cardboard, £5 5s.; 2}-in. Burnerd Night 
Watch, £4 105.—BROADHURST, CLARKSON AND CoO., 


| ‘London, B.C.1. 


Telescope Mirrors.—9-jn. Grubb, with 2-in. flat 
body tube, ete., £6 10s., bargain; 10}-in., with 
mirror, and 21-in. flat, £7 10s.—BROADHURST, CLARK- 
SON AND CO., 68, Farringdon Road. E.C.1 


3-in. Standard Astronomical Telescope.—< Al] 
brass mounting and fitted with best quality o.g., 
£5 103s.—BROADHURST, CLARKSON AND Co. 


Standard Astronomical Eyepieces, l6s. 6d.; 
high powers, 21s.; fitted to any instrument. 
Approval. Immediate delivery. — BROADHURST, 
CLARKSON AND Co. 


Steward Long-Distance Look-Out Telescope 
stand, £7 7s., Cooke 3-in. ditto, £6 10s.—BROADHURST, 
CLARKSON AND Co., 63, Farringdon Road, London, 


All Optical Repairs!—Highly skilled workmen 
on the premises.—BROADHURST, CLARKSON AND CO. Note 
address :—t3,' Farringdon Road, E.C.1. 


Swift Student’s Microscope, rack and fine 
adjustments, 2 oculars, 1 in., 1-6 in. nosepiece, £19; 
Smith and Beck Binocular Outfit, £15; Youth’s 
Microscope. rack focussing, triple objective, iris, 
bull's eye. ete., 35s.—Below. 


Nicol Prism, extra large. £7 10s.; smaller ditto. 
rotating sub-stage mount. 50s.; Rain-band Spectro- 
scope, 70s.:;, Reichert’s Hand-feed Arc Lamp, £3; 
Zeiss 6 mm. Apochromat. £9: Zeiss ‘D. 358.: 
Browning }-in., 25s.; Pine Slide Cabinet for 500, £3. 
— BROWNING. 37, Southampton Street, Strand, W.C.%. 


Brew Your Own Beer (Intoxicating), Mild or 
Bitter; 23. makes four gallons pure beer. Instruc- 
tions by brewer, 1g, 3d.—LONGDEN, Walton House, 
Harrison Street, MW&chester. 


The Marvel Pocket Adder.— Adds or subtracts 
to £99,999 19s. 1134. All metal. Nothing to get out 
of order. A child can operate it. Post free 4s. 6d. 
—DIXoN, 182, Mount Pleasant, Liverpool. 


Newtonian Telascopes.—<A]] sizes to order. We 
can supply 61-in. without slow motions the same as 
our 63-In. Standard for £17 15s. of highest quality. 
Order now for quick delivery. Monthly term 
arranged.—IRVING. ‘ 


Standard Astronomical Ey epieces. — lov 
powers 12s. 6d.; high powers, 15s. Highest quality 
—IRVING. : 


Newtonian Mirrors Refigured. A)] mirrors e 
dead perfect with our latest figuring resilvering. 4] 
parts for telescope supplied.—IRVING. 


pate Standard Equatorial Telescopes £2 15. 
òqual to £30 telescopes.—IRVING, 135, High 3t- 
Teddington. ecops i 


Leitz Microsoope Stand “©,” centring 37 
revolving stage, micrometer movement, fine adju:t: 
ment, large sub-stage with Abbe, iris rackwot 
to stop carrier. Five eyepieces. Objectives la, 3. i. 
and 1-16-in., oil immersion, triple nosepiece, cae 
Splendid condition. £42 103. 


Lists of Latest Reduced Prices of New an? 
Second-hand Microscopes and Accessories sent a 
request. 


W. Watson and Sons, Ltd., 918, High Holborn. 
London, W.C.1. 


Leitz Microscope, Stand II.b, Abbe conden 
and Iris diaphragm; achromatic objectives 3 ani ' 
Huyghenian oculars I. and ILI.; in case. Pre-w! 
make, as good as new. £12 or nearest offer. Mt 
be seen in London.—Write, Capt. J. G. MacCRIND-* 
The Shrubbery, St. Peter’s Rd., Croydon. 


Microscopical Slides.—List of 1,200 subjects 0° 
ready. Educational, exhibition, popular.—GBsy. * 


Grange Rd., Lewes. 


t 


50,000 Choicest Microscopic Objeots.—\li:T> 
scopes, Books, Mounting requisites. Collections p:" 
chased.—SUTER, 10, Highweek Rd., South TottenhsD. 


Four Round Stands, suitable for levels. 4° 
Eight Levelling Staffs——Below. 


Abbe and Iris, £1 8s. 6d.; Davis Shutters. 15.“ 
Microscopes and accessories stocked. Repall® 
PALLON, 128, Eastcombe ‘Avenue, Charlton. 


ql 
Castings done in steel, iron, brass, gunmet? 
aluminium.—LITTLEOVER FOUNDRY Co., Derby. 


Mode) Practical Gas, Petrol, Electric Motors 
—} H.P. castings, 9s. 9d., part tooled. 
MADISON, Littleover, Derby. 


121-in. Telescope Mirror—Very 
Focus 100° in.—Box 128, ENGLISH MECHANIC 
Arundel St4 WOX 
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" STUDS, BOLTS, AND NUTS. 

Of course, every smith and most fitters 
‘know how to make these, but, unless 
special sizes or threads are wanted, the 
usual thing is to buy them ready for use. 
: Assuming that the metal used is of fairly 
good quality, the threads in both bolts 
Land nuts will be cleanly cut and smooth 
enough to ensure proper working ; but in 
-all cases the actual strength depends on 
the strength of the metal used, this, of 
' course, being variable with the brands of 
“metal used. 

- The fit of the nut and bolt—or stud—- 
“has much to do with its holding effort. If 
ta nut or stud will work very stiffly when 
.dry if turned by hand only, but will work 
-freely when covered with a slight film of 
coil, a better fit cannot be obtained. 
-although a rusty thread or a thread 
- coated with dry or semi-dry oil will be 
hard enough to turn, although when clean 
iit may be so loose a fit as to be useless. 
, All screwed joints should be clean, but 
“for some purposes a mixture of red anl 
«white lead mixed with oil is used, both 
„for the making of a sound joint and the 
“sementing of the screwed members 
- together. 3 
= Where nuts have frequently to be 
“tightened and slacked, the use of short 
¿spanners should only be allowed, owing to 
“the danger of stripping the threads. 
“Where there is danger of overstraining 
the threads with risk of stripping, weli 
‘annealed copper washers should be placed 
"under the nuts and renewed from time to 
„time. Those removed should be raised to 
~ 2 full red heat, and after an hour’s steady 
= heating should be dumped into cold water, 
¿after which they should be dried and 
Stored for further use. Lead washers are 
. too soft to ensure a tight hold. 


, It is necessary that both bolts and studs 
should be of the right length. A stud 
should screw home in the flange of a 
‘cylinder, say, and while going tightly 
> should not require great force, while a 
sbolt should be roughly long enough to pro- 
“ject half an inch beyond the nut wher 
„ tightened up in position. If longer it will 
: be in the way, and if shorter it is likely 
‘not to hold well in all cases. Where space 
“Is restricted, however, it is better to saw 
off the extra half-inch than to have bolts 
* of the exact length to start with, becaus2 
a bolt end is not the strongest part of the 
, article. In all cases the bolt should be 
long enough to receive the full length of 
„the nut, as otherwise the connection made 
>is a weak one. As the expansion per: 
' degree of heat is greater in wrought than 
tin cast iron, bolt holes in cast-iron shoul 
_ be a free fit on the bolt, a few hundredths 
“of an inch play being necessary when the 
_ parts are fitted together cold. A tight fit 
"may and a forced fit almost certainly will 
‘cause fracture when the metal becomes 
‘hot, while unequal expansion of the cast- 
iron will accentuate its liability to frac- 
ture. 

In cases where bolt heads or nuts will 
hot sit levelly on the metal to be held, it 
, is always desirable to use some form of 
» adjusting washer which will press equally 

on the metal on one side and provide a 
level seat for the bolt head or nut on the 


other, as otherwise one of two things. will 


be likely to happen-—either the bolt will 
be strained or bent, or the thread of the 
bolt or nut will be more or less stripped 
by the use of unnecessary force in trying 
to secure a tight fit. In some cases a lot 
of fitting is necessary to get a firm and 
level seating, which must be secured where 
there is a lot of movement in the parts 
held. Cast-iron is too brittle, and lead 
is too soft, for these shaped washers, but 
wrought-iron, hammered copper, or brass 
can be used successfully, the metal most 
conveniently obtained usually being the 
one selected. | 

Where bolts or nuts have to stand 
against the direct action of fire they soon 
fail, and for this reason protection of som» 
sort should be given, a fair coating with 
‘“Feusol’’ or other good fire cement 
usually being effective, but lime compounds 
should not be in direct contact with 
heated iron, particularly if heating to 
redness is likely to occur. 

With some bolts of a cheap character 
the metal is likely to lose its fibrous 
character and become more or less crys- 
talline when the bolts are subjected to 
vibration or shocks, fracture then. occur- 
ring at the most unexpected times; and 
while the initial tensile strength may be 
assisted by a wide margin of extra bulk 
to ensure safety, this is really of little 
value. The only remedy for such classes 
of work is to use the best makes of bolts 
and to replace them periodically. Where 
vibration and’ frequent shock is absent, 
the bolts are good enough if not too tightly 
strained when screwed up, but for doubt- 
ao only the best material should be 
used. : : 

In the removal of old bolts it often 
happens that the nuts will be found to be 
rusted on, in which case, besides saturat- 
ing with a mixture of about equal parts 
of petroleum and a thin mineral lubricat. 
ing oil, it is desirable to clean off the ends 
of the bolts. To do this about the 
handiest thing to use would be hardened 
nuts fluted out somewhat like solid dies 
are done, and to run these down the bolt 
ends before starting the nuts. Such 
hardened nuts are easy to make and cost 
little, and may very well be ordinary 


nuts shaped and case-hardened. In start-|. 


ing thé ordinary nut it should be jarrel 
by tapping with a light hammer, and 
then gentle force should be applied until 
movement begins, after which there is 
no trouble unless the bolt revolves, the 
remedy to be then applied being obvious. 
In regard to tight studs they should be 
supplied with lubricant for several hours, 
and afterwards steady, gentle pressure 
should be applied until they move, or 
breakage may result, the removal of a 
tight broken stud being just one of those 
things that fitters pass on to the next man 
wanting a job. Usually the stud should 
be well lubricated with oil and petroleum 
for some hours, and then a left-handed 
hole should be drilled into the centre for 
some depth. Usually the vibration set up 
by the drill will loosen the thread, and the 
drill having an “unscrewing ” pressure. 
the stud will come away before much work 


has been done; but if this does not occur 


before about an inch in depth has been 
reached, a square and partly hardened 
steel drift, which is a tight fit in the hole. 
should be driven in and a steady but nor 
too energetic force applied until the 
broken part revolves. As a general thing 
time and persuasion, rather than har] 
work, will be found most effective in the 
removal of broken screws of any kind. but 
when broken screws are rusted or other- 


wise cemented in, a tremendous amount of} tary copiés ’ 


patience is needed in their extraction. 


-necess iry. 
yard should be re-determined, from the 


STANDARD WEIGHTS AND 
MEASURES. 


The history of the present standards, 
says “ Engineering,” dates back to the 
fire which destroyed the Houses of Parlia 
ment in 1834, when the legal standards, 
which were .in the custody of the Clerk of 
the House, were lost, after an existence, as 
standards, of only ten years, although. 


they had actually. been constructed. long 


previously. A strong scientific committee 
was appointed in 1838 to consider the best 
means for replacing them. . Legal provi- 


sion had, indeed, been made in 1824, as to 


the basis upon which reconstruction was 
to be carried out, should it ever become 
It was then enacted that the 


fact that the length of a pendulum beating 
seconds of mean time, when swung in 2 
vacuum at sea level, in the latitude of 
London, was 39.1393 in. Similarly, the 
pound was to be founded upon the deter- 


mination that the weight of 1 cub. in. of 


distilled water, taken against brass 
weights, and in air under certain specified 
conditions, was 252.458 grains. 

_.Both of these determinations are of a 
character involving serious experimental 
difficulties, and the results which had led 
to the figures laid down were themselves 
open to suspicion. The new standards 
were, therefore, ultimately based upon 
existing unofficial standards, which had 
themselves been recently compared witi 
the lost standards, as it was considered 
that less uncertainty was thereby involved. 
The necessary work was carried out by 
scientists of the very first rank, with an 
accuracy not very far short of what can 
be obtained to-day. The preliminary wort 
upon the yard was done by Baily, ani 
after his death the actual verifications 
were performed by Sheepshanks. He also, 
unfortunately, died just as his work was 
completed, so that the account given in 
the ‘ Philosophical Transactions”? for 


1857 appears under the name of Airy. 
Astronomer Royal and chairman of the 


Standards Commission. The new standar1 
pound was reconstructed and verified by 
Miller. 

At the same time as the Primary 
Standards a number of copies were als 
constructed and verified. The yard bars, 
being of a special bronze alloy selected br 
Baily, and still known as Baily’s metal 
(copper, 16 parts; tin, 24; zinc, 1), were 
relatively cheap. Quite a large number 
were cast and - inter-compared over a 
period of some years, so as to ascertain, in 
some measure, whether they were likely to 
be permanent. They were then widely dis- 
tributed, several being sent to foreiga 
Governments and to the colonies. The 
pound, however, was of platinum, and 
naturally expensive. Only four copies 
were therefore made in that material, but 
a number of gilt-bronze pounds were made 
and verified for distribution. 

Four of the yard bars and the four 
platinum pounds were given special status, 
one of each being deposited at the Royal 
Mint and the Royal Observatory at Green- 
wich, and with the Royal Society. The 
fourth set was immured in the structure 
of the Houses of Parliament, the Commis- 
sion. recommending that it should only be 
disturbed under the direct sanction of aa 
Act of Parliament.’ in this way, should 
either of the Primary Standards be lost 
or damaged, restoration from its copies 
would not be difficult. At a later date a 
further set was provided for the use of the 
Board of Trade, so that the “ Parlramen-. 
’ of the yard and pound are 
how five in number, 
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WHAT IS COLD LIGHT? 


By W. van B. ROBERTS. 
Princeton University. 

The recent announcement that Professor 
E. N. Harvey, of Princeton, has succeeded 
in producing cold light makes it worth 
while to consider in some detail what the 
term ‘‘cold’’ means from the physical 
point of view when applied to light, and 
to inquire whether the production of such 
light: is more interesting from the practi- 
cal or the theoretical side. 

r Cold light has been called light without 
eat, 

But when light of any sort falls upon 
matter, the temperature of the matter 
rises, although the rise may often be too 
small to notice. This fact might seem 
to preclude any possibility of ‘‘ light with- 
out heat.” However, when we have de- 
fined the term ‘‘ heat’’ and “ light °’ more 
rigorously the difficulty will be seen to 
be only a question of definition. 

Energy travelling through empty space 
is called radiant energy, or simply radia- 
tion. In order to be able to picture this 
intangible flow in more familiar terms, we 
have conceived an invisible, all pervading 
medium and named it :‘‘the ether.” 
Through this ether it is easy to imagine 
energy travélling in the form of wave 
motions. The longest ether waves in 
present use are about 15 miles from crest 
to crest, and are used for long distance 
wireless telegraphy. Radiophone broad- 
casting is being done on waves 360 meters, 
or less than a quarter of a mile, long. 
At the present time we have no practical 
use for waves shorter than 100 metres 
or so, until we come to very minute ones 
less than a thousanth of an inch in 
length. These we feel if they fall upon 
the skin, and we call them ‘“ radiant 
heat.” But if we consider still shorter 
waves about .000028 in. long, we find that 
the eve begins to detect them better than 
the skin, and calls them ‘‘ red light,” and 
as the wave length gets less, the eye 
becomes a better and better detector cf 
radiation until we reach about .00002 
(greenish yellow light) which is the wave 
length for which the eye is most sensitive. 
If the wave length is reduced to less than 
about .000015 in. (violet light) the eye 
again becomes powerless to detect them. 
Waves too short to see are called ‘“‘ ultra 
violet,” and the shortest waves in use are 
called X-rays, which may be less than 
a hundred millionth of an inch in length. 

All the above-mentioned waves are 
fundamentally the same: they are the 
mechanism we ‘‘ make-believe’’ to carry 
energy across empty space. Any way that 
we separate them into classes will be 
arbitrary, though perhaps very easy. So 
let us take all the wave lengths that can 
be detected by the eve and call them 
light waves, or light. And take the waves 
that are too long to see but too short to 
consider as wireless waves, and call them 
“heat waves.” 

If we accept the above definitions of 
light and heat waves, there is no difficulty 
of imagining one without the other. The 
fact that the energy carried by either class 
will appear as heat in a substance that 
absorbs the energy has nothing to do with 
our arbitrary distinction between light 
waves and heat waves. It would perhaps 
be less confusing to use the terms 
“ visible” and ‘‘ subvisible ’’’ instead oł 
light and heat when applied to ether 
waves. 

The problem of efficient illumination is 
then to produce radiation that contains 
enough light for the purpose, and as little 
heat as possible, because the energy that 
must be supplied to produce the heat 


waves is a total loss as far as illumination 
goes. 
g 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 3002. 


UUED. ceria. 7 = 

Fire was probably the first artificial 
light, and it is only in recent years that 
we have improved upon some sort of open 
flame. And, moreover, almost all modern 
methods are merely improvements rather 
than new methods. We will rely mainly 
on the fact that light is given off bv 
sufficiently hot substances. To see what 
we can hope for along this line, let us 
review a few of the results of experiment. 

First, a hot solid emits radiant energy 
in a wide assortment of wave lengths. 
Most of the energy, however, is carried by 
a comparatively select group of waves. 

The location of this select group of wave 
lengths depends upon the temperature of 
the body. The higher the temperature, 
the shorter the waves that get the 
majority of the energy. 

.Thus it might seem that if we raise the 
temperature of the body high enough, we 
could reach a point where most of the 
energy radiated would be in the form of 
light waves. This reasoning is sound, 
but, unfortunately, we have not found any 
substance that will not melt or volattilise 
before the temperature is reached. With 
such substances as the tungsten wire used 
in incandescent lamps, the highest 
possible temperature is so low that the 
majority of the energy radiated is in the 
wave length region we have called heat. 
Thus we can appreciate that paradoxically 
enough our advance by this method 
toward the goal of cold light has consisted 
in making the source hotter. For 
example, the advantage of gas-filled incan- 
descent lamps is that the filament can be 
run hotter—the gas is merely to keep the 
filament from volatilising too quickly and 
blackening the inside of the bulb. We are 
so far short of the goal that the only 
reason that we are at all satisfied with 
our lights is because the eye requires so 
minute an amount of energy. It can 
detect 10 —" ergs. per second. To give an 
idea of such sensitiveness after the con- 
ventional manner, it would take the popu- 
lation of a thousand worlds like ours, each 
with a billion people, .a time equal to 
the age of our Earth, to absorb as much 
energy through their eyes as a one-horse- 
power engine delivers in one minute, pro- 
vided their eyes were receiving only the 
very feeblest light they could detect. 

It is natural to inquire whether there is 
no other way of creating light waves than 
by heating some substance up, and how it 
is that heating does it. The present 
theory is, roughly, that the light waves 
are splashed out in the ether by ‘electrons 
vibrating in some sort of equilibrium in 
the atoms of the substance that is heated 
up. These vibrations are due somehow to 
the violent banging together of the atoms. 
And to say that its atoms are in a state 
of violent collision with each other is 
merely a fundamental way of saying that 
the substance is at a high temperature. 
If we take a piano as analogous to the 
atom, the strings of the piano correspond 
to the electrons. Suppose we are inter- 
ested only in obtaining notes that lic 
somewhere between middle C and the 
octave above it. We could bang the piano 
violently against the floor, and we would 
get the desired notes—as well as all the 
others. Getting light by heating a wire 
is about as efficient as getting certain 
notes by banging the whole piano. It re- 
minds one of the essay by Charles Lamb, 
where the original discovery of roast pig 
is supposed to be due to the accidental 
burning down of a house that had a pig 
in it. The product ‘was found so good 
that people began regularly to imprison 
pigs in houses and set fire to the houses. 

Returning to the piano analogy, it is 
easy to say that we should reach in with 
some sort of hammer and hit only the 
string that gives the note we want: ..In 
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the case of the atom the same scheme 
suggests itself, but ‘the trouble is to find 
the instrument that will knock into vibra- 
tion only those electrons whose vibrations 
send out light waves alone. But it is 
evidently exactly this which has bee 
achieved by the firefly and artificially by 
Professor Harvey by the oxidation of lua, 
ferin. The bombardment of the molecnies 
or atoms of a gas at low pressure by elec. 
trons is a purely mechanical attempt to 
get the same results, and glass tubes cor 
taining a little gas and working on this 
principle have been used successfully. 

The development of a method of tum 
ing a large proportion of some other sort 
of energy into light energy is of great 
importance, but as yet the actual results 
are of theoretical rather than practical 
value. The light obtained from chemial 
energy by Professor Harvey is not of græt 
brilliance: some thirty square inches d 
surface of his luminous solution are m 
quired to give one candle-power, An 
the present cost of producing a candle 
power by this method is such that th 
interest charges on such an investment 
would be about fifty times the cost of 
ordinary electric light. The only way to 
make the luciferin lamps practical is to 
continue the experimental work, and in 
particular to try to synthesise the lud. 
ferin, and thus perhaps get it in com- 
mercial quantity instead of the tiny er- 
perimental amounts now only available | 
from animals. 

In conclusion, it will be well to deny 
definitely that the luciferin lamp is a 
perpetual-moticn machine. Energy has 
to be supplied in order to keep it going. 
Light is produced when the luciferin is 
oxidised. Then instead of putting in more 
fresh luciferin, the resulting oxylucifern 
is reduced to its original condition by the 
proper agent, to be used again and azin. 
—‘‘ Scientific American.” 
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AN OCTOPUS CAUGHT IN THE 
FORTH. 


On the 23rd ult. a small octopus was 
taken off Inchcoom. The octopus, of which 
there are about ninety species, is 4 
mollusca belonging to the class Cephalopoia, 
order Dibranchiata, family Octopodide. 
Probably this specimen is one of th 
groups of Octopods Eledone which frequent 
the Mediterranean, and also rarely th 
British coasts, 

An unpleasant, forbidding creature i 
is, contracting and swelling, or lookin 
like a shapeless mass. The body is pouch- 
like and oval, with a smooth yellow brom 
skin. This colour is not, however, per 
manent, the creature having the power 
rapidly change its colour. 

A characteristic of this tribe is tk 
presence of the eight tapering arms, abat 
nine inches long, with one row of smz 
rounded suckers which increase in @ 
towards the body. These are situated abx 
the under surface of each arm, and num 
in this case about ninety. These arms a” 
used either in walking or in swimmit: 
When walking the body is elevated, ani 
the animal progresses slowly on the es- 
tremities of the arms. However slow th- 
animal may be in walking it makes up 
for it in swimming. When swimming th? 
arms are extended in front of the head. 
and this peculiar inhabitant of the deep 
then darts backward with great rapidity. 
being propelled by successive expulsions ¢! 
water through the funnel. 

A distinct head region is present, with 
two staring eyes, which ever seem to be 
on the watch. The nauseous, strong smell 
of musk given off is extremely repellent. 
but inspite of this fact it is sold in some 
oi the markets abroad to the poorer classes. 


l 
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` animals of the sea. 
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Particularly is this so in some parts of 
Italy. An omnivorous creature, it is really 
a beast of prey, living on the smaller 
On the under surface 


of the body it has present what is known 


‘as an “ink bag” ; 


from this exudes a 


: thick sepia excretion. This, I understand, 
` is a means of offence as well as defence.— 
-'T. G., in “The Scotsman.” 


aea 
HOW MEDICAL SCIENCE MAY 
STAMP OUT DISEASES, 


In his presidential address at the 


. annual meeting of the Caledonian Medical 
- Society in London last Friday, Dr. John 
. Matheson said: “ Medical science may one 
. day stamp out disease, as surely as gan- 


-the work of Lister and Pasteur. 


grene has been stamped out in surgery by 
Though 


. treatment by vaccine and serum has been 


the fashion for some time, 


9 


he said, 


_ “ success has so far been attained in very 
- few cases. But experimental research may 
. find a remedy for all germ diseases, no less 
. effective than those remedies now available 
. for smallpox and diphtheria.” 


Dr. Matheson has no faith in the gland 


- “eure”? or in any of the other modern 
: specifics for making the old young again. 


= Medical science, 


he thinks, can never 


: abolish or even modify the cycle of exis- 


;¿ tence—growth, mat 


ity, and decay. But 


- he has a profound belief that the process 


„~ ‘postponed, but not by drugs. 


of decay may be to a very large extent 
Longevity, 


- he thinks, may be attained by raising the 
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power of resistance of our, tissues to the 
attacks of germs and these poisons. 
If two people are exposed to the same 


; infection, one may catch the complaint and 


. the other escape. Exactly how this greater 
- susceptibility arises we are not yet able to 


= iT 


‘determine. Immunity is a relative term, 
and our aim must be to make it more com- 
plete. Germs cannot be extirpated, but 
one may make it more difficult for them 
to grow and multiply. 

The great success in preventive medicine, 
he said, is to be found on simpler lines. 


: Healthy dwellings, personal hygiene, fresh 


air and sunshine (weather permitting) in 


-© large doses, and a sufficient supply of 


wholesome food, in which those elusive 
compounds called vitamines must be well 
represented, are the finest preventives. 


— y O El 
AUDIBILITY OF BIG NOISES. 


EXPERIMENTAL STUDY TO BE MADE. 
. The Air Ministry has issued the follow- 


:- Ing :— 


On the occasion of great explosions 


. there are curious anomalies in the pro- 
pagation of the sound. Usually there is 


a normal zone of ináudibility in the imme- 
diate neighbourhood of the explosion ; 
beyond this is a zone of silence, where the 
sound is not heard, and again outside the 


. Zone of silence a second zone of audibility. 


. May not hear an explosion, 


‘While an observer at, say, fifty miles away 
an observer 
at eighty miles may hear it distinctly. 


` These abnormalities are closely connected 


with the meteorological conditions, though 
thn detailed relationship between them is 
not known. One theory is that the wind 
lifts the sound over an area and brings it 
down again many miles away. Another 


‘theory ascribes the zone of silence to the 


effect of the distribution of wind and tem- 
perature at high altitudes. The theoreti- 
cal development of the problem is. ex- 


tremely complex, and it has been decided 


to make an experimental study of the 
meteorological conditions along with de- 
tailed observations of the extent of the 
zone of silence in the hope of elucidating 
the relationship between them. 


The International Commission for the 
Investigation of the Upper Air appointed 
a sub-commission to consider the problem 
set out above, and the sub-commission 
has applied to various Ministries of War 
with a view to obtaining their collabora- 
tion in the case of obligatory destruction 
of explosives. The first favourable reply 
came from the Dutch Ministry. of War, and 
on a day to be selected later a large quan- 
tity of ammonia will be exploded on the 
Oldebrack Artillery Drill Ground (longi- 
tude 5 deg. 59 min. 40 sec., latitude 52 
deg. 29 min. 56 sec.) at 7.30 p.m. (Green- 
wich Mean Time). The selected date will 
be made known through the Press, and it 
is hoped that all who can will observe :— 

(1) The exact time, to the nearest 
second where possible. Watches should 
bə compared with a standard clock before 
or after the observation. 

(2) The direction from which the sound 
appears to come; 

(3) Intensity of the sound, and whether 
easily audible to an observer not pre- 
viously warned ; ; 

(4) Character of the sound; and 

(5) Weather at the time, state of the 
sky, temperature, direction and force of 
the wind, and direction from which clouds 
are moving. 

The Director of the Meteorological 
Office, Air Ministry, Kingsway, W.C.2, 
would be glad to receive details of any ob- 
servations made in England. These will 
bə forwarded to the Dutch Meteorological 
Service, for collation with Continental 
reports. 


SCIENTIFIC NEWS. 


While workmen were engaged at the 
Royal Insurance Company’s buildings re- 
cently a chip of the Portland stone used 
in the construction of the upper storeys 
of the premises came into the hands of 
Mr. C. F. Burne, a member sf the staff, 
who ground down a section. Having pro- 
duced a wafer so thin as to be translu- 
cent, he placed it under his microscope 
and found what he expected to find, that 
it was mainly composed of the shells of 
foramanifera. These fossils are so minute 
that within the space of one inch 100 of 
them lie end to end. Even the window- 
sills of the premises in question show the 
tops and edges of prehistoric oysters and 
similar fossilised remains, dating back to 
the Jurassic period, when vast geological 
adjustments were taking place. 

At the last, meeting of the Heston and 
Isleworth ‘District Council the Medical 
Officer, Dr. E. H. T. Nash, reported upon 
the cases af lead poisoning attributed to 
the consumption of beer in West Middle- 
sex. He stated that 93 cases were notified 
in each district, the first being early in 
July. He visited several local public- 
houses where new vats with vitrified 
enamel linings had been installed. He 
made extensive analyses of samples taken 
from various houses. Those obtained from 
the new vats contained varying degrees of 
lead solution. The brewery company also 
took samples, and it was found that by 
rubbing the enamel with a solution a re- 
action was obtained, He was satisfied 
there was nothing in the beer brewed that 
was wrong. The brewery company at once 
removed every one of the vats, and the 
trouble had ceased. The company had 
also intimated that they would compen- 
sate all sufferers, and offered to provide 
them with special treatment if it was re- 
quired. Dr. Nash stated that a strange 
feature of the case was that at some houses 
outside his district where the vats were 
used no cases had arisen, and that in most 
of the tests the quantity of lead solution 
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varied. Chemists disagreed as to the 
exact cause, and the general explanation 
was that the sugars in the beer were 
largely responsible for the solutions of 
lead that were found. 


At. the recent convention of the Ameri- 
can Cotton Manufacturers’ Association 1n 
Washington the delegates were shown a 
two-reel film entitled “ Thirsty Cotton: 
an Analysis of the Effect of Moisture on 
th: Manufacture of Cotton.” With the 
aid of the slow-speed projector, one could 
perceive that dry statically charged 
bunches af fibre actually leave the roving 
before entering the flier and jump over 
the twizzle to the roving which is entering 
the channel of the flier arm, resulting mm 
a slack-twisted and uneven product. 
Another picture showed the elimination 
of that fault, without the slightest evi- 
dence of static electricity, when the atmo- 
sphere was properly humidified. Another 
film showed the cause of the peer) beha- 
viour of dry and moist fibres during break- 
ing tests. Dry fibres showed very slight 
resistance to separation. When moist, 
however, ‘‘the fibres behave almost as if 
they were alive. Each fibre seems to cling 
to its neighbour, and at the exact moment 
of parting there is a very pronounced recoil, 
like that of a suddenly released spring, 
indicating how much more elastic the 1n- 
dividual fibres have become as a result 
o? their contained moisture.’ Scarcely 
less interesting were the double-exposure 
pictures, showing the striking difference 
between yarn spun with and without suffi- 
cient moisture, 

Mr. Charles Michie Smith, late Director 
of the Kodaikanal and Madras Observa- 
tories, died in India on the 27th of last 
month. Mr. Smith, who was the son of 
the late Dr. William Pirrie Smith, a 
minister of the Free Church of Scotland, 
studied first at Aberdeen University, took 
the B.Sc. degree at Edinburgh in 1876, and 
in the following year was appointed Pro- 
fessor of Physical Science at the Madras 
Christian College. In 1891 he became 
Government Astronomer at Madras, and 
after holding that appointment for eight 
years was given the Directorship of the 
Kodaikanal and Madras Observatories. 
His work there was rewarded with the 
C.I.E. in 1910, and in the following year 
he retired. Mr. Smith was a Fellow of 
the Royal Astronomical Society and of the 
Royal Society of Edinburgh, and was the 
author of various scientific papers. 


“Discovery ’’ for October (London, 
John Murray, 1s.) leads off with some 
timely editorial notes on the unpleasant 
fact that the. decadence which sets in 
amongst the majority of primitive or sem1- 
primitive races after the white man has 
arrived into their midst—seek to explain 
it how we may—is a psychological 
problem that demands very careful study. 


‘The principal articles are on “ The Migra- 


tions of the Eel,” by G. P. Farran; “The 
Sacred Mountain of Pangaeum,’’ by 
Stanley Casson, M.A.; “The First 
Voyage Round the World,” by R. T. 
Clark, M.A.; “The Antiquity of Man 
in America,” by E. N. Fallaize, B.A., the 
Hon. Sec. of the Royal Anthropological 
Institute; “The Geology and Fossil 
Plants of West Greenland,” by Prof. 
A. C. Seward, Sc.D., F.R.S. ; and “A 
Peasant Poetess of Normandy,” by 
George Frederick Lees. One of the 
“Letters.” by Mr. R. A. P. Rogers, of 
Trinity College, Dublin, suggests inquiry 
into the problem of personality, but the 
Editor doubts if any such could be con- 
ducted based on the basic argument that 
“the Self is essentially distinct from the 
Physical body.” Perhaps not, but that was 
interestingly discussed in some of our 
earlier Volumes-by; the late J. T. Sprague 
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(“Sigma”) and others, as some of our 
older readers may remember. 


A record. temperature has been taken in 
a strange way in Austria. Dr. G. A. Preis, 
of Zurich, reports that a girl of 21 was 
found to have swallowed a clinical thermo- 
meter. When she was X-rayed the screen 
examination revealed “a fine straight 
shadow simulating a needle. A clear zone 
could be made out surrounding it, and 
the form of a thermometer could be clearly 
seen.” It appears that the girl swallowed 
the thermometer ten weeks before, and on 
removal it registered 107 degrees Fahren- 
heit. This reading was interpreted by 
Dr. Preis, says the “ Lancet,” as being 
the highest recorded temperature of the 
interior organ from which it was taken. 


There is no more delightful emendation 
of a hymn, says the ‘Manchester 
Guardian,” than the one that was made 
necessary by the advance of modern loco- 
motion in “The Son of God goes forth to 
war.” Bishop Heber wrote: - 

O God, to us may grace be given 
To fellow in the train! — 

Thus it stood in the earlier books. When 
the coming of the railway gave to follow- 
ing “‘in the train” a familiar meaning 
unknown to the Bishop of Calcutta, re- 
vision committees were obliged to provide 
against the laughter-provoking quality of 
‘the line. Sir John McClure, hymnologist 
as well as head master, tells an amusing 
story of the difficulty presented to the com- 
pilers of the Congregational Hymnal by 
an old-fashioned minority whose ‘sense of 
humour was inferior to their respect for 
textual authority. : 


On September 26 the first examination 
was held for those wishing to qualify as 
Associate Fellows of the Royal Aeronau- 
tical Society. When the Society was 
founded, under the presidency of the then 
Duke of Argyll, in 1866, at the suggestion 
of Mr. F. W. Breary and Mr. 
Glaisher, with a view to emphasising the 
scientific, as opposed to the spectacular, 
aspect of ballooning, and bringing to- 
gether workers in the field of heavier-than- 
air development, no attempt was made to 
sift the membership or limit admission, 
but it was decided in 1911 to institute new 
“technical ” grades, to which were given 
the titles of Fellowship and Associate Fel- 
lowship. During the war as the design of 
aircraft became more and more a matter 
of precision, it became obvious that the 
qualifications for these distinctions must 
be more clearly defined. The Council post- 
poned action until after the conclusion of 
peace, and it was only two years ago that 
a committee was appointed to draw up new 
regulations, which included provision for 
the holding of examinations for those who 
d:i not already possess such degree or 
diploma qualifications as to secure exemp- 
tion. The examination was held for the 
first time on September 26, and produced 
a gratifying number of entrants, who en- 
deavoured to satisfy the examiners in two 
subjects selected out of the following six 
in which papers were set :—Strength and 
elasticity of materials and theory of 
structures ; aerodynamics; heat engines ; 
meteorology and navigation ; mathematics : 
and chemistry and metallurgy. The syl- 
labuses of these papers show that a suffi- 
ciently high standard is set to ensure the 
fitness of the aeronautical engineer of the 
futare. 


When Robert Knowles, of Diss, Nor- 
folk, was summoned at Kingston Police 
Court, on September 27, for not having 
au efficient silencer on his motor-car, Mr. 
H. A. Barrett, who defended, said the 
silencer had not been altered since it was 
delivered by the makers of the machine. 
The Marlborough Street Police Court 


James. 
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magistrate had held that in such a case 
the manufacturer and not the cyclist 
ought to be prosecuted, as the latter 
bought the machine with an implied 


guarantee that it was reasonably fit for 


use. The magistrates would probably 
agree that this was common sense, even if 


it were not good law. A ‘fine of £1 was 


imposed, the Mayor pointing cut that the 
police had stated that the machine could 
bə heard 400 yards away. 


The third of the lectures arranged by 
the Institute of Physics on physics and 
tle physicist in industry will be given by 
Mr.. Clifford C. Paterson, on Wednesday, 
October 18, at 6 p.m., at the Institution of 
Electrical Engineers,’ Victoria Embank- 
ment, W.C.2. Mr. Paterson will deal with 
the “Physicist in Electrical Engineer- 
ing.’ Sir J. J. Thomson, president of the 
Institute, will preside. $ 


“An Introduction to Forecasting 
Weather,” by P. Raymond Zealley, 
F.R. Met.Soc. (Cambridge, W. Heffer and 
Sons, Ltd., 1s.) is a well written brochure 
in which it is fully explained how to read 
the ‘Weather Map,” on “Synoptic 
Chart,” as ït is called and, secondly, how 
to forecast the weather from it. It is 
illustrated by ten diagrams, and, as the 
frontispiece, an interesting example of 
Strato-Cumulus, reproduced from a photo, 
in the collection of the ‘author’s late 
brother, Mr. A. E. V. Zealley, A.R.C.S. 


— M 6 aal 


LETTERS TO THE EDITOR 


URANUS IN A 3-IN. TELESCOPE. 
[104.]—At present “‘ Oor-an-us ° is so con- 
veniently placed in the south-east just after 


dark, and so easy to find, that the laziest star f 


louver should screw up energy enough to get 
out his telescope and see the plamet that Wil- 
‘iam = Herschel discovered. Looking down 
from the west side of the square of Pegasus 


to nearly twice the length of the side. there | 
is a group of seven fourth and fifth magni- 


tude stars, in which the three lowest, known 
as Psi Aquarii, form an easily recognised 
curly tail; the star most to the west in the 
group is Lambda Aquarii, and for some weeks 
Uranus will be under this at a distance of 
about half a degree (i.e., a diameter of the 
Moon). The planet is now somewhat to the 
eft, but it is moving (retrograde) westward, 
and will return during December. The star 
and planet are within one field of the lowest 
eyepiece, X55, of an old Cooke 3-in. tele- 
scope; an eyepiece x97 shows the planet as 
a little disc very well defined and steady, 
easily distinguishable from a star. This is 
all that such a telescope shows to represent 
the great planet 31,000 miles in diameter. 
Larger telescopes show polar flattening. and 
the fortunate people who have the use of still 
larger ones see four satellites. The apparent 
diameter of the planet is 3/6”. For com- 
parison, a little west amd higher up there 
is another easi:y identifiable group of five 


„stars, in which, at the centre of a triangle. 


is Zeta Aquarii, consisting of two stars of 

about fourth magnitude at 2'7” apart, 

well shown as distinct stars in the 3-in. tele- 

scope X97. An opera-glass shows the planet 

onty as a faint star—about sixth magnitude. 
West Ealing. 


VENUS—MARS. 


[105.J—My thanks to Mr. Hollis for his 
he:pfui note in letter No. 97 on the question 
of water vapour on Venus. It. carries the 
matter a stage further. 

Observed facts are stronger than theories, 
and they negative Mr. McHarg’s ideas that 
Martian clouds could not rise and condense 
sufficiently to cause precipitation, or that the 
clouds are only dust clouds. The observa- 
tions of clouds are very numerous, and they 
have been seen at a height of fifteen miles 
and more above the surface. Dust clouds 
could not deposit snow, but very many times 


clouds have been seen over or near the polar 
caps which, when they cleared away, revealed 
a brilliant deposit of snow. In the Southern 
Hemisphere there is generally a great pre- 
valence of clouds and mists after the melting 
of the southern snowcap. The density of our 
atmosphere diminishes by one half at a 
height of 54 miles, but on Mars it does not se 
diminish until a height of 21 miles is reached. 

From Mr. McHarg’s repeated references to 
the Martian income of solar heat being less 
than half of the Earth’s, it would seem that 
I have. failed to convey to him my view of 
the matter, so I will put’ it in figures :— 
Reckon the solar heat coming to the Earth 
as 100. Our dense and cloudy atmosphere , 
excludes 70 per cent., so that our actual 
income of solar heat is only 50. Then reckon 
that the solar heat reaching Mars is D; 
the thin and less cloudy atmosphere admits. 
Jet us say, 80 per cent. (Lowell says 99 per 
cent. )—that makes the actual income of hest 
on Mars 40 against our 30, which leaves a 
good margin for loss by ven eae radiatict. 


Theoretically, our poles uld receive. 
around midsummer, some 56 per cent. mat 
heat than is received at the Equator. 


We do nct receive that amount because of 
our very large permanent ice-caps amd clondy 
atmosphere, but Mars is almost without these 
drawbacks, so the poles receive a much ‘arger 
proportion of solar heat. Hence the greater 
melting of the snow, and the more uniform 
warmth of the planet during summer. In the 
Northern Hemisphere there are severa! falls 
of snow at night in August and September. 
but it usually only lies for a day or so. Thu: 
carbon dioxide is not required to account for 
this melting, or for the warmth; besides, È 
is ruled out bv the known facts as to its pro- 
perties and behaviour. 

It may be news to Mr. McHarg that it has 
been proved by experiments that at a height 
cf about seven miles above our Equator t i 
colder than at a similar height aboye any 
other part of the. Earth, and that the cans 
has been scientifically explained. 


: Mark Wicks. 
Surrey Lodge, Thornton Heath, 


GAMMA? ANDROMEDA:—MERCURY. 


[106.]—Mr. E. W. Collett (letter 99) is 
surely making some strange mistake. I 
never addressed a query to “Qurs’’ op 
y? Andromede. Indeed there is not an object 
in the heavens more familrar to me, and that 
with all sorts of telescopes. I have seen it 
divided with 8}-in. mirrors (several of them), 
with 10-in. and 10}-in. mirrors, and a 10-in. 
object-glass, and with an 18-in. mirror. With 
10-in. and upwards it is so clearly divided 
that a difference of colour in the components. 
sea-biae and violet. can be discerned. 

Mr. W. G. Hale (98) misunderstands me. 
I did not say that I disbelieve in the 
existence of markings on Mercury. I said F 
did not believe anyone had ever seen them 
This notwithstanding Lowell, etc. His 
“net” “work” I believe to have been pure 
imagination. He had a reputation for tha 
sort of thing. My scepticism is based on the 
extremely small size of Mercury’s disc and 
the great difficulties of observing an objec 
so close to the Sun. I have paid a good dad 
of attention to Mercury with very powertu 
telescopes, but excepting the curiously twisted 
terminator to which I have before alluded. 
and which is abundamtly confirmed by M 
Iarry Desloges, I have never seen any deta! 
whatever. Be it remembered that Merourv’s 
angular diameter when most favourably placed 
for observation, at his elongations, is only 
6 seconds of arc, so the bulk of Mr. Hale’ 
letter is wasted in discussing details whos 
obiective reality is much more than dubious. 
And has the writer really thought out the 
question if ‘‘sun-cracks’’ in a planet are 
possible? Mercury is not a lump of wet mud 
that he should dry in the sanshine and 
crack. I have seen the marks of bubbles 
in dried mud or plaster which strongly 
suggested lunar craters. But I was not 
tempted to theorise that Copernicus is a 
bubble. The laws of dynamics forbid arguing 
from the small to the great in this manner. 
As to the rest of letter 98—well. we may 
yet prove, when we “get improved methods 


_ 
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of photography, better and clearer magnifica- 


tion,” 
cheese; but I don’t think 


etc., that the Moon is made of green 


Wm. F. A. Elhson. 


THE ADJUSTMENT OF REFLECTING 
TELESCOPES. . 


[107.]—In view of’ the frequent requests in' 


the ‘‘E.M.”’’ for information as to the best 


- methods of adjusting the mirror and flat in 
- a Newtonian telescope, I send particulars of 
- a method which from long experience I find 
- gives the best results.. 


If the tube and optical parts have been 


- supplied by a reliable maker, it is only a 


_ matter of patience to get the instrument into 
perfect adjustment. It is assimed that the 


- way by uncovering the flat, and on looking 


whether the image of the covered mirror. is 
- central with flat. 
' this is seen to be the case, 
. large mirror. 
- central, adjust the large mirror by the screws 
. at its back till the image of the flat is found 


. cardboard and cut a circular piece from it 
. exactly the same size as the mirror so, that it 


- position by the ring or clips which retain the 


-< to allow the cover of the flat to. pass easily 
- through it. | 
: mirror, and on looking through the eyepiece 
: the dark image of the flat should be seen, sur- 
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tube and opposite the draw-tube, and that 
| the latter is square on the tube, and, further, 
- that the cell carrying the large mirror central 
' in the tube also. If any of these are out of 
: truth with regard to each other, they must be 


flat is suspended exactly in the centre of the 


attended to first. Then proceed in the usual 


through’ the adjusting eyepiece notice 
If not, adjust the flat till 
en uncover the 


If the image of the flat is not 


to be as near the centre as can be judged by 
appearances. Next take a piece of stout 


will be flat on the face of it and be held in: 


mirror in its cell; make a circular hole in the 
centre of the cardboard disc of sufficient size 


Place the cardboard disc on the 


rounded by a narrow ring of light. If this 
ring is of uniform width the adjustment is 
good. If not, adjust the flat till it is so. To 
carry the matter a step further, get a disc of 
sheet brass to fit in the draw-tube at the end 
furthest from the eyepiece; in this disc a hole 
should be centrally drilled about 4 of an inch 
in diameter. Put this in the draw-tube, and 
on looking through the eyepiece notice if the 
image of the flat is still seen to be central and 
surrounded by a feeble ring of light. If not, 
then the flat must be adjusted till its image 
remains central when the tube is racked out- 
wards or inwards to its full extent. My ex- 


perience with apertures from 5 in. to 18 in.] 


shows that it is the flat which. gets out of 
adjustment and not the large mirror, which 
can be fixed very rigidly by’ the screws 
attached to the cell. It seems to me that 
makers should adopt some better method 
than at present in securing the flat in its posi- 
tion when once it is in adjustment. 
milled head set-screw provided for this pur- 
pose is not efficient because it is impossible to 
tighten up sufficiertly by pressure of the 
finger and thumb. A square-headed screw to 
which a small spanner or key could be applied 
would meet the case. ; 
Sept. 29. W. Goodacre. 
THE PRICE OF MIRRORS. 
[108.]—The idea seems to have got abroad 
that telescope- mirrors can be produced 
cheap. We are often told that a mirror can 
be produced for one-tenth the cost of. an 
achromatic object-glass, a ‘5}-inch mirror and 
flat can be bought for .£5 or less, etc. I 
think it is high time that such statements 
were contradicted, as they are wholly mis- 
leading, and as far from the truth as they 
possibly could be. l 
Contrast an achro. o.g. with a. first-class 
glass speculum—granted there is but one 
surface to work, as against four in an o.g. 
Now, although the surfaces of a lens must be 
figured to correct outstanding errors of 
spherical aberration, and the surfaces brought 
to a high degree of perfection, yet it is sub- 
stance more than surface which does the 
work in an o.g. But in the case of ‘a specu- 
lum all the work is done by one surface, and 
it is a fact that there is more trouble and 
labour to figure that one surface correctly 


“is the. only safe way. | 


-and the later application of the zonal or 


The} fi 


film by improper polishing of same; there is 


-cannot be produced cheaply. 
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and 


reflect 90 to 95 per cent. of the incident light, 
and to a focus in one and the same plane, and 
to be effective in image-forming for the 


two mirrors in a dozen will fulfil, taking them 
as they arrive. This is a literal statement of 
fact. A telescope-maker recently asked me 
for a price for some mirrors, stating that he 
got a “‘ good.’ 64 in. mirror from So-and-So 
for £5 10s. I told him he had better go there 
again; anyone who will sell a 64 in. mirror for 
£5 10s. either does not know what he is sell- 
ing or else he does not care. No one could 
possibly do it for anything like the money 
and do justice to the work at the same time. 

If anyone doubts these statements I would 
-ask him how it is that reflectors are bought 


and in a few months offered for sale on the] 


second-hand market—complete instruments 
offered for a price that is less than the value 
of the speculum alone! I am only speaking 
in the interest of science and art when I ad- 
vise readers to get rid of the idea that pro- 
perly made mirrors can be bought cheap. 
They cannot be made to give something for 
nothing; if the power and light are there, 
something has to he put into the mirror first of 
all, and that means time and labour extend- 
ing into several weeks sometimes, and very 
delicate and tedious work all the time. ‘This 


It may seem strange that after all these 
years since the Foucault test was invented, 


measurement test, mirrors are still made 
upon methods that lose about half their 
effectiveness in actual use. Leaving myself 
out, there is but one worker at these things 
that I can confidently assert. understands the 
requirements of the parabolic mirror. Tt is 
quite a general experience to test mirrors and 
find that about half the aperture is worthless 
as far as light and definition are concerned. 
Many of the so-called parabolic or corrected. 
mirrors would be much better in actual 
use if they were not. corrected 
at all, As 


_ Light can be lost, and is lost, by improper 
treatment during working; this point does 
not depend upon the figure of the mirror 
only; in fact, it is quite distinct from the 
gure. I can get it or lose it with any figure. 
It is the quality or state of the surface that 
gets it. Therefore, ‘‘ ight ’’ depends on two 
distinct things, e.g., (1) the quality or state 
of the reflective surface itself, and (2) the 
shape of the surface. 

The latter, of course, means a true para- 
bolic curve. This applies to the glass surface 
before silvering, endl if the above is kept in 
mind the reflector is that much the better 
when silvered, and this also requires careful 
treatment during the polishing of the film— 
which is done here on figuring lines; it is, in 
fact, a continuation of figuring to the last 
stroke. Something can be lost on the silver 


no harm in polishing the film, if done pro- 
perly. The above will probably show the 
reason why so much light is lost on the 
metal mirror. I came to the conclusion some 
time since that the loss of light here was due 
more to improper working than to any in- 
herent. defect in the metal itself. I would 
put the reflective-power of a silvered-glass 
mirror at 95 per cent of incident light, and 
that of a metal mirror.at 80 to 85 per cent. as 
a minimum. I shall be pleased to prove this 
on a metal mirror (Newtonian) should any 
reader desire it. I stated at the outset that 
mirrors, to be thoroughly effective in light, 
power, and definition, for their full aperture, 
That is beyond 


than all four of an og. As an example, a 
6-in- achromatic lens corrected for chromatic 
spherical aberration and of suitable 
quality for astronomical purposes would cost 
the buyer at the present time about £60. A 
6-in. speculum properly figured ahd equal to 
it {as it can and should be) would be ex- 
tremely reasonable at one-fourth that sum., 
When I say properly figured I mean that the 
correcting for parallel rays is to be carried 
out by the one and only correct method, and 


whole aperture; these are conditions that not 
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cavil; anyone who“ will deny this has not 
penetrated the surface of the mystery. 
have nothing to say against correcting aber- 
ration by zonal measuring, but I do say that 
to work for this merely and think there is. 
nothing more in it than that is to be dis- 
appointed nine times of ten. It makes no 
difference whether the central rays are 
shortened for the paraboloid or whether the 
marginal rays are Iengthened; both these 
methods are bad and yet both good, if the 
worker knows what to do and how to use 
them, and this can only be known by cownt- - 
less numbers of experiments, worked at until 
3 or 4 o’clock in the morning for 365 days in 
the year, including Sundays, Christmas ‘Days, 
Easter days, in fact, while time remains time. 
I have been doing this for years; that is the 
way to learn thoroughly. Success comes to 
those who pursue it most. Fully 75 per cent. 
of the success of a mirror in use is practice, 
and very little is due to theory. eaders, 
therefore, who contemplate setting up a re- 
flector should not be unmindful of these facts, 
and expect. to get something for nothing. It 
cannot be done. Just. a word on the care of 
the silvered surface. Do not lay cotton-wool 
pads on the silver when covering up after use, 
but fix this to the cover to absorb any damp- 
ness; blotting-paper and ggotton-wool com- 
bined, as advised by Mr. Ellison, is very 
useful for this. But cotton-wool gets con- 
taminated in time, and I have known it mark 
the silver film when laid on it for some time. 
Cover up immediately after use. Dampness 
caused by outside exposure does little harm, 
but dewing of the surface caused by bringing 
a telescope into a warm room after use is the 
most destructive agent to the silver film that 


I know of. W. Slade Hanham. 
Bristol. 


HOUSING A NEWTONIAN REFLECTOR. 


[109.]—I suppose everyone who has ever con- 
templated the purchase of a reflecting telescope 
of considerable size has been faced with the 
problem of providing suitahle accommodation 
for it. Where expense is a consideration (as in 
the case of the writer), one naturally wants 
‘to keep costs down to a minimum consistent 
with efficiency. Some time ago I was offered 
on very advantageous terms a Newtonian re- 
flector of 124 inches aperture, and 98 inches 
focus. When I add that the mirror had en- 
graved on the back the following legend: 
‘* Tested and: found perfect by me, W. F. A. 
Ellison,” I am sure all will agree that Dacted 
wisely in purchasing without hesitation. In- | 
deed, I have had no cause to regret having 
done so. i Er 

I had it provided with a massive altazimuth 
stand in cast iron, with slow motions. I at 
first thought of a revolving dome, but again I 
remembered having read in the “E.M.” that 


‘a reflector always performs ‘best in the open 


without any cover at all. I then became 
enamoured of the run-off shed, but on turning 
the thing over in my mind I came to the con- 
clusion that it would be simpler to mount the 
telescope on rails than the shed, and this is 
the plan I finally adopted. I obtained posses- 
sion of part of an old army hut, and the erec- 
tion of the shed was a simple matter, since 
the sides are in one piece, as also the two 
halves of the roof. o foundations are re- 
quired. Simply drive four posts into the 
ground at the corners and bolt the structure 
thereto. This will anchor it quite safely. The 
telescope and its stand were mounted on a 
small but strongly built trolley, running on a 
narrow gauge railway which leads into the 
shed on the south side. How the business was 
managed can be seen from the accompanying 
photograph, which was taken before tho hous- 
ing was quite complete, by a busybody friend. 

Of course, it may be urged that the vibra- 
tion set up by rolling the instrument in and 
out of the housing is liable to upset the adjust- 
ments, but this, though sound in theory, can 
be neglected in practice, and I have had 
no trouble whatever in this respect. Of course, 
I always push out very slowly and carefully. 
But some people would have us believe that 
a reflector can be upset by a mere sneeze at a 
distance of ten yards. This is not so, provided 
the mirrors are mounted as they should be. 
Previously I had used nothing bigger than the 
3-inch refractor seen in the photo, and com- 
parison of the two instruments has been very 


t 
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interesting and instructive. Some nights I 
can actually see more with the little reflector 
but let the big fellow only. get a chance to 
show off, and the refractor is left simply 
nowhere. With an instrument like this one 
begins to see things as they are shown in the 
drawings published in. the best text-books. I. 
have derived considerable pleasure from in- 
viting young people in the neighbourhood to 
come and see some of the glories of the heavens 
through the big telescope. Some of them have 
departed with a gleam in their eyes which 
betokened. an awakened interest, and many of 
them have got’ into the habit of frequently 
dropping in for a look on a clear night. I 


have let one or two of the brighter ones make 


use of the 3-inch refractor, and, they have 
thoroughly enjoyed making observations on 
their own and comparing notes. Let amateur 
astronomers try it. Do not let us be too con- 
servative; give less fortunate people a chance 
to see for themselves. Who can tell how many 


potential astronomers there may be about if 
only their interest were aroused? The other 
night I had a gentleman and his wife, with 
their five-year-old daughter, to visit me. The 
telescope was directed to the cluster in Per- 
seus, and a low-power eyepiece put on. Then 
the little child was put on the o erving lat- 
form. ‘“‘Can you see anything? ” Ves! 
Stars.” ““How many?” ‘‘ Thousands!” 
The last word being whispered in an awed, 
little voice. Even the ‘kiddies,’ you see. 
‘* Suffer little children,” etc. 


J. Alun Lloyd. 
Rhewl, Ruthin. 


POLLEN. 


[110.]—I regret the delay in replying to Mr. 
Royal-Dawson’s note (p. 94) about the pollen 
of Centaurea, but I have not been able to 
spare the time necessary to obtain and exam- 
ine the pollen of this genus at an earlier date. 
For rage bs I was sure my statement that 
emooth pollen was found in this genus was 
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correct, I cannot remember whether I have, 
ever examined that of C. nigra, and have not 
been able to obtain a specimen of it, but upon 
referring to Edgeworth’s ‘‘ Pollen ? I find he 
figures and describes it as being spiny. How- 
ever, I picked the flowers of four distinct 
species of ‘Centaurea at random, and found 
the pollen of every one of them oval and quite 
smooth, without a . trace of prickles. The 
genus Centaurea (Knapweeds) is a very large 
one of between 200 and 300 species, and. I 
know that several that I formerly examined 
had smooth pollen. How many’ have 
smooth and how many. have spiny 
pollen like C. nigra I am unable to say, but 
the fact that both types exist in this and. 
other genera is a conclusive proof that the 
natural order, or even the genus, cannot be 
determined by the pollen. i 
When looking at Edgeworth’s figures, I 
noted’ that he' represented the pollen of one 
‘species of ‘Centaurea as consisting of two 


types, both spiny and smooth pollen being 
figured as belonging to the same species. 
Therefore, I was much interested to find on 
one of the flower-heads that I examined a 
similar mixture of spiny and smooth pollen 
upon the flowers “of that head, which at once 
demonstrated to me that Mr. Edgeworth had 
been deceived by a similar, mixture into be- 
lieving that the two types of pollen belonged 
to the same species, because they were on the 
same flower. The explanation being that the 
spiny pollen had been brought from some 
other flower and deposited, a few grains here 
and there, by some insect, possibly a bee. I 
have seen other instances of a like kind. 

I recently sent some pollen of a Passion- 
flower to Mr. E. M. Nelson, who reported 
that. he did not think much of it. Now it so 
happens that when I obtained the flower I 
forgot: to inquire which species it was, and 
did not examine the pollen until after I had 
sent it to Mr. Nelson, so when I read his re- 
port a broad grin spread over my face, for I 
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had found upon examination: that. the pollen 
was abortive, and therefore from dome gar- 
den hybrid, and’ by no means as ihteresting 
mS genus | 
is. For the hybrid origin of a plant is often 
nee of 
I regret having played this 
tick upon Mr, Nelson, but promise him 
I have réferred to 
this here, because it is possible that some 
microscopists who are ignorant of botanic 
details may have examined somé abortive 
‘pollen of some of our hybrid garden flowers 
and found it unigteresting, and so possibly 
concluded that any pollen from tliat genu 
would also be uninteresting, which is not 


as that of some of the species of this 


(not always) indicated by the pr 
abortive pollen. 


something better anon. 


always the case. N. E. B. 
ANCIENT AND MODERN 
MICROSCOPES. ° 


[111.]—I can assure Mr. “Flower (letter 
101) that all the microscope stands: he men 


r 


tions are quite familiar to me, thanks to th 
courtesy of our opticians, to many of wha 
I am greatly indebted for their kindness } 
letting me examine their latest models Mr 
Flower’s statement that the first Zeiss stan 
he possessed proved, in contrast to others. } 
revelation to him, is of great interest, andi 
is certain that many readers of “Our 
would be glad if he would describe the o 
servational results he obtained with it that 
caused him to realise the inferior Ennen i 
the Powell and other British models he 
previously worked with. Most certainly the 
proof of the pudding is in the eating; 9 be 
best equipment must be that which is capat? 
of the best observational output. — 
My own microscopical observational expe 
rience has been mostly obtained on oe 
saprophytes, bacteria, and various) othe 
minute organisms, with.a-view-to,delermim"s 
their structure, so far as the best existing 
lenses and instruments are capable of rev 


ing it in-—my, hands; consequently, 


| 
' 
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always glad to avail myself of any advance 
in optical or mechanical appliances, and thus 
am ever on the watch for all appertaining 
thereto. Unfortunately, my experience has 
been that the mechanical parts of the micro- 
scope have shown. the reverse of advance for 
many years past; in fact, that our opticians, 


- on pain of “ getting out,’’ have been forced |. 


to play down to the ideas and requirements 
of professional and laboratory workers, who 
take the bulk of their products, but are not 
primarily pioneer microscopical observational 
experts, their time being necessarily rather 
fully occupied by laboratory technique and 


~ professional duties, hence they find it conve- 


nient to regard advanced observational tech- 
nique as quite a simple matter easil 
acquired, which it, in fact, is not. Our opti- 


cians, therefore, ‘‘ get on ” by supplying the 


much-elaborated, extremely old Continental 
Hartnack form of stand in annually varying 
costume. 


However, observational results speak for 


themselves, so it will be highly interesting to 
learn details of those obtained by Mr. Flower 
with the Zeiss stand which so thoroughly con- 
vinced him of its superiority as a working 
tool for utilising the full capacity of the finest 
high-power lenses on difficult new structures, 
thus demonstrating its efficiency in the realm 
of research. A. A. C. Eliot Merlin. 
Ealing. | : 


ANCIENT AND MODERN “MICROSCOPES. 


[112.]—Your correspondent, in his praise of 


the modern microscope makes. no reference 
to what I think is a very serious drawback, 
the small field. I have both stands, and 
when they are placed together for use with 
low powers I am. utterly disgusted. with the 
modern instrument and feel inclined to scrav 
it and keep entirely to the other stand with 
large tube, and which is probably thirty years 
old. For general work and for those who 
take up microscopy as a hobby, to my mind 
there is nothing better than a stand of 10 in. 
with large tube. H. P 


‘THE GEOLOGY OF PETROLEUM. 


[113.]—I quite agree with the general re- 
marks made by Mr. Joseph Wood in his 
letter (103), published in your issue of Sep- 
tember 29. There is no doubt that the sup- 
plies of both coal and petroleum will one day 
give out: In the British Isles and elsewhere 
the coal-mine shafts and galleries are being 
driven deeper and deeper as the years go by, 
to get at the lower seams of coal, and the 
high cost of coal is partly due to this fact. 
Enormous quantities of petroleum have in the 
past been wasted, and in the early days of 
boring for oil the waste was caused by the 
supply being greater than the demand, but 
more care is exercised now. 


I think Mr. Wood has misunderstood Pro- 
fessor Marr, as anticlinal formations are those 
m which the strata have a convex, dome, or 
arched shape, irrespective of denudation, as 
opposed to synclinial formations, in which the 
folds of the strata are concave or basin-shaped 
in section. The hilltops of anticlines are 
almost invariably greatly denuded, so much 
so that there may even be a valley of denu- 
dation running alone the summit of the anti- 
cline, but the strata below and on either side 
of the valley will still retain their anticlinal 
shape. 

Tf a series of wavy, parallel lines are drawn 
on a sheet of paper, and a straight line is 
drawn across the top of the anticlines, say, 
half-way down their height, this will repre- 
sent the amount of denudation, the denuded 
portions above the line falling into the valleys 
or synclines between the hills, and the upper 
strata on either side cut off by the line will 
be discontinuous but still anticlinal. 

S. C. Bailey. 


THE SUN IN SEPTEMBER. 


(114.]—Being away from home the major 
part of September I can furnish no connected 
notes as to the behaviour of the Sun during 
the month. Indeed, I saw nothing beyond 
the spot mentioned by Mr. McHarg in the 
current number of “ Ours.” Cannot Me. Mc- 


‘compound. 


Harg be induced to contribute a monthly note 
suchas formerly appeared in these columns? By |: 
the way, I see it stated that a small spot seen 
at Mount Wilson in unusually high latitude 
on June 24 (not detected by me) is considered 


to herald the new cycle of solar activity. 


Arthur Mee. 
Llanishen, Cardiff. 


ANOTHER IMPRISONED TOAD STORY. 


[115.]—Accounts frequently appear of the 
discoveries of toads in rocks, etc., where they 
are supposed to have been entombed for ages, | 
but no credence is generally given to these 
statements. The following account of the dis- 
covery of a toad which had evidently been 
imprisoned for many years may be of Note 

n 
Saturday last, in company with my daughter, 
I was cutting up a fir-tree which had been 
brought down by a heavy growth of a kind of 
The tree had 
been dead for many years, but the ivy was 
still living. The tree was about 18 in. in 
diameter at the base, the ivy, however, in- | 
creasing it to about 30 in., as growths quite 
35 in. in diameter were knotted all over the 
I was cutting this ivy off to get at 
hter, who was lifting 
the cut lengths off, said, ‘‘ Why, here is a 
In a hollow in the trunk was a 
large toad, almost black, and although quite 
moist, appeared dead. I looked carefully at, 
the trunks of ivy which had covered it. These 
consisted’ of three knotted stems about 3 in. 
in diameter each, and on the underside was a 
hole’ corresponding with the hole in the trunk. 
Means of access there were none, and that 


as there is no doubt about the facts. 


berried ivy in a recent gale. 


trunk. 
the trunk, when my dau 


black frog.” 


toad had been in that hole for many years. 


After a while the toad‘ livened up, and feebly 


C | ofi if that tree had not been 
disturbed, how much longer would it have 


hopped off. Now, 


lived? , David Smith. 
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REPLIES TO QUERIES. 


[51..—CASSEGRAINIAN TELESCOPE. — 

have always regarded Dr. Blacklock as an 
authority on the reflector, both Newtonian and 
i But since he persists in his asser- 
tion that eyepieces constructed for the Casse- 
grain or Gregorian are suitable for other tele- 
scopes also, I am reluctantly forced to the 
conclusion that his knowledge of the matter is 
theoretical only. No one who had ever seen or 
used a compound reflector could make such an 
assertion. As eyeryone knows who has seen 
one, the eyepiece of a Cassegrain or Gregorian 
telescope has a siop in front of the eye-lens, 
perforated by a very small hole. The size of 
this hole is important, for it must be the exact 
size of the “Ramsden dise” for that particu- 
lar telescope and power. Now, the Ramsden 
disc, being an image of the mirror, or o.g.. 
varies in size according to the ratio of focal 
length to aperture, or (in the case of the 
compound reflector) of equivalent focal length 
to aperture Therefore, not only would it be 
impossible to use a Gregorian or Cassegrainian 
eyepiece in a refractor or a Newtonian, but it 
could not be used on another Gregorian or 
Cassegrain than its own without structural 
alteration. Take a simple example: A 1-inch 
eyepiece on a 6-in, Gregorian of 12 ft equiva- 
lent focus would give a power of x J44. The 
stop would require to have an aperture of 
6-144 of an inch, or 0.041 in.. that being the 
diameter of the Ramsden disc for this par- 
ticular case. Now let us transfer the same 
eyepiece to a 6-in. Newtonian of 48 in. focal 
length. The power will be x 48, and the 
diameter of the Ramsden disc 6-48 of an inch 
= 0.125 in. How does Dr. Blacklock propose 
to use the eyepiece without altering or remov- 
ing the stop, unless he is content to stop down 
his 6-in. Newtonian to 2 in., which would be 
the result of using a stop three times too 
small. In addition to this, the transfer of an 
eyepiece meant for a focal ratio of 6: 144 to a 
telescope having a ratio of 6: 48 would in- 
volve such a large alteration of the eyepoint 
that the eyepiece would not work at all unless 
the mount was structurally altered to suit this 
change also. I have here no less than four 
samples of the compound reflector, including 
a 6-in. short Gregorian and a 15-in. Cassegrain 
with some dozens of eyenieces. so I should 
know what they are capable of. Again, Dr. 
Blacklock’s recollection of Sir John Herschel 


‘give further details asked for? 


‘is of a piece with his other inacouracies. I do 
‘happen to possess a copy of Sir John on the 
‘telescope, and, referring to it, I discover tne 
illuminating fact that what Dr. Blacklock 
makes him say of the Ramsden eyepiece he 
says, not of the Ramsden, but of the 
Huyghenian, viz., that it is achromatic, in the 
sense that it has the same magnifieation for 
all colours, and that the various coloured rays 
emerge parallel Of the Ramsden he says that 
it “is not properly achromatic.” These things 
are commonplaces of telescopic optics, with 
which a tyro should be familiar, not to 
mention one who claims to be an authorit 
and tries to correct others. ; 

Wm. F. A. Ellison. 


7.) — ITCHING. — I am sorry that 
onised ” appears to have misunderstood my 
query. He having stated that the symptoms I 
described were due to a deficiency of certain 
salts in the system, and that tablets of a certain 
potency ” should be taken in order to supply 
such ded ient salts, I asked what these salts 
are. It occurred to me that if I knew I might 
obtain them from certain kinds of food, which 
would be more natural than taking drugs. If 
‘“ Ionised” knows what these salts are, will he 
kindly tell me? ickle. 


(140..—AMMONIA BULB.—Yes, of course 
the bulb can be dispensed with. I dispensed 
‘with it for many years. But dispensing with 
it does not simplify the silvering process, but 
very much the reverse. It is very easy to say 
“immediately before silvering purchase from 
the chemist.” etc.; but we have not all got 
chemist’s shops at our doors, and 0.880 
ammonia, or what is called so, is very, far 
from being of uniform strength. Although I 
am only a short quarter-mile from a chemist’s 
shop I.would find it very inconvenient to ke 
obliged to go there every time I wanted to 
silver a piece of glass. Incidentally, this is 
just where formalin processes fail. Formalin 
will not keep. neither will stannous chloride. 
So, for those workers who must keep a atock 
of their materials ready to hand, and cannot 
be always running to a chemist to renew them, 
formalin, and all such non-keeping stuff, is 
anathema. And the ammonia bulb just meets 
a difficulty of the same kind, viz., the weaken- 
ing of ammonia when kept. 

Wm. A. Ellison. 


[143.}-BRIGHT'S DISEASE.—I feel bound 
to take exception to “ Ionised’s” reply to this 
query. In the first place, -Bright’s disease is 
‘ths old name for inflammation of the kidney, 
or nephritis, and acute nephritis, far from 
being uncommon in children, is only too fre- 
quent a sequel to such infectious diseases as 
scarlet fever and the like, while a more chronic 
tubercular form is not uncommon. Secondly, 
as regards treatment. It is pretty generally 
acceoted that no drugs, whether pharmacopeial 
or “‘ionised,”” are in the least likely to influence 
the course of the trouble, other than by indirect 
means, by fortifying the body to withstand the 
extra strains or by relieving the kidney by 
throwing more of the burden of excretion on 
the skin and the bowel. It is a case of nursing 
and diet. and the only person qualified to deal 
with thesa in a proper manner is the patient's 
own medical man. It is quite hard enough to 
diagnose and treat a disease when on the snot 
and in a position to examine the patient: ıt 
is impossible to do so by post. Finally, he is 
indeed a bold man who will practically 
guarantee a cure in any disease, even a common 
cold. W. G. Millar. 


[143.] — BRIGHT’S DISEASE. — Will 
“ Ionised ” kindly give me advice as to dict 
and general treatment in this case, for which I 
Boy has had 
tubercular hip five years, not healed yet. We 
are now told that he has kidney disease bad. 
that we can have him home or sent to an 
infirmary, as cannot bo taken into any London 
hospital. We would sooner treat him ourselves, 
a3 we believe so much drug treatment has a 
lot to do with his present state. Has had ten 
operations during past two vears, and have also 
taken out all his back teeth, against our wish, 
these being his second set.. Some Hopes. 


[154.—RIVERS AND TIDES.—If a river 
were absolutely straight at any time, it might 
remain so. But in any actual stream there are 
‘bends, and at anv bend the water runs against 
and washes away the outer bank, while tending 
to leave the inner one, so that the curves con- 
tinually get larger. This process can be seen in 
detail in any little river in flat country. The 
term “tidal wave” is used for the elevation 
ot water by the differential attraction of the 
Moon (and Sun) on the Earth and the oceane— 
eg., in the Pacific. “Tide” is used for the 
consequential change in level at ports, which 
may {be much greater in narrowing channels. 
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“ Anxious $ will perceive that there is not much | definitely. The alteration, if you do it your- 
difference in meaning. “‘Tidal wave” is also | self, buying the parts, will cost about £25. 
sometimes used for the violent ‘‘ bore”. which fı z David J. Smith. 


moves. ge, t ARRE ei 

eee ed. roomate, fox ‘the aont vices | _ (168.1—SILENCING EXHAUST ‘OF GAS 
sometimes produced by earthquakes.. K. Q. - ENGINE.—Open the present exhaust-box, and, 
i 7 if émpty, fill with large stones, none smaller 
(157.}-—-PAINTING BLACKBOARD.—Wash| than an egg, or you will get back-pressure. 
the blackboard with ink, by means of a sponge | The exhaust will still be audible, and to quite 
on a stick, and leave to dry. C. W. Bourne. oe ab Duty : nee ones eee goann. 
with the chine level, and the head out. lake 
Se i oe ih the exhaust-pipe,. after teaving the box, down 
f Lae eD vires are i to within 4 inches of the bottom of cask. 
supporting a small black pellet consisting of | Then fll k th bis d. th 
either spongy latinum (obtained by igniting nie ea aN Ag stones, one. tke 

pace E Gronlalinetay< or platinis od exhaust will be inaua.ble. David J. Smith. 
asbestos (asbestos soaked in platinum chloride] f169.]—BEE WINE.—Although there may 
solution and ignited, leaving the asbestos per-| be “trade secrets” for producing particular 
meated with finely divided platinum). A jet! qayours. I do not think there is any more 
of hydrogen directed on to finely divided plati-: mystery as regards the chemistry of this pro- 
num causes the metal to glow and finally ignite | cess than the analogous one of the fermenta- 
the gas; there is sufficient hydrogen in coal-gas | tion of sugars by yeast. The “bees,” howe 
- bring the sears He heat. ae nents ever, do not appear to entirely resemble yeast. 
ppear to lose their elliciency alter a iew j| Under the microscope the former. consist of 
months’ use. . Oleum. | aggregates of rounded single-celled organisms 
[163.}-+-GAS LIGHTER.—These lighters con- | resembling the yeast ‘plant, but there are also 
sist of a filament of spongy platinum which| long thread-like organisms never found in 
becomes incandescent in the presence of conl-| yeast. When a small portion of “bees”, is 
gas. A typical experiment is to suspend af Placed in a weak sugar solution and kept in a 
platinum ‘ring, which has been slightly | warm place, the rounded cells soon begin to 
warmed, over a jar containing alcohol; imme- | reproduco py budding, byt their movements 
diately the ring becomes incandescent. The| are slow. The thread-shaped cells, on the con- 
explanation is that the alcohol is evaporated | trary, exhibit energetic motion, and a “ bee ”- 
and condensed on the ring so rapidly as to} Wine devotee shown the picture under a one- 
cause great heat. James Ward. | sixth inch obj. would probably withdraw his 


i l J patronage, although, no doubt, they are quite 
[165.}—TATTOO MARKS.—I have tried| harmless. Briefly, the chemical action is that 

several patent solutions, but the best results 
were obtained by pricking a trace of killed 
spirits of salts lightly into the skin with a clean 
needle. Do not bandage for about three or four 
days, and then apply zinc ointment and ban- 
dage. This method leaves a white sear which 
is almost invisible after five months. On no 
account attempt more than a quarter of a 
square inch at a time, and give it time to heal. 
James Ward. - 


(166.}—-REFLECTOR ADJUSTMENT.—It is 
probable that. an experienced friend might be 
useful here. The flare must. be due to one of 
the following causes: The mirror, the diagonal 
plane, the eyepiece, the eyepiece-tube, the 
adjustments of these parts, and the eye of the 
observer. These should be tested systematic- 
ally, whether they are above suspicion or not. 
The mirror should be turned a quarter round 
each way. If the flare follows this movement 
the fault is in the mirror. It may be pinched 
in its cell, or it may possibly be one of those 
that require to placed slightly obliquely. 
The plane should be examined with reference 
to pinching, and it should be tested by being 
taken out of, its cell and tested in various 
positions by using it in combination with a} 
small telescope to examine the image of a star. 
and comparing the appearance of the etar and 
the focal adjustment of the telescope with the 
same when used without the plane. Increase of 
focal length shows convexity, and decrease 
shows concavity in the plane, and an elongation 
of the image shows a cylindrical condition. If 
these results are satisfactory the plane may be 
replaced and adjusted, careful note being taken 
that it is precisely centred with reference to 
the eyepiece-tube. After it has been focussed 
oĘı a star the eyepiece should be rotated. If 
the flare rotates with it, the fault is in the eye- 
piece. Lastly, the observer’s eye should be 
tested for astigmatism. - 

A. Woolsey Blacklock, M.D. ` 


{167.J—FRICTION GEAR FOR CYCLE- 
CAR.—A friction gear will be quite suitable. 
but it will probably mean a big alteration of 
the car to fit it. It would be as well for you 
first to look up the details of some of the 
friction-driven cars on the market, such as 
the G.W.K., Motor Units, Hamilton, etc. 
Illustrations of. the details of these cars have 
been frequently given in the motor Journals, 
and it would probably pay you better to buy 
the discs. sliding shaft, etc., from one of these 
firms. First of: all. your engine will have to 
be placed in the frame so that the shaft is 
parallel to the frame, whereas now it would 
be parallel with the: axles. Tho countershaft 
will have to be fitted with a chain wheel at 
one end, driving on to the back axle. A slid- 
ing cork-faced disc wiil have to be mounted on 
the shaft also, which will have to be splined to 
receive it. A steel driving disc will have to be 
fitted to the crankshaft, This dise will be 
about 18 in. diameter. and about 2. thick. 
Alterations in speed are made by sliding the 
cork-faced disc across the steel disc, and a 
reverse is obtained by moving the disc to the 
other side of centre of the steel disc. It is a 
pee simple and satisfactory drive, does away 
with clutch and gears, and will last in- 


ihe ‘‘bees’’ contains certain enzymes which 
split the sugar molecule into alcohol and carbon 
ioxide.. Oleum. 


[169.—BEE WINE.—If this is some of the 
fungus stew referred to by the Editor in this 
note to the query last week I should be sorry 
to drink it. Bee wine, as made from honey, is 
called Bumstie in some districts and Samson 
in others. Put from 1 Ib. to 24 lb. of pure 
heney into a gallon of warm water, quantity 
varied according to strength required, float a 
toast with a tablespoonful of yeast upon it fo 
about twelve hours, pour off the clear, and 
cask it and let it work for a week or ten days, 
filling up the cask to supply what works cut. 
Rack off and bottle, or bung up ‘in the cask for 
three months. Some like a cut-up orange or 
lemon put into the cask, and others a blade or 
two of cinnamon. A pleasant drink, and if 
not made too strong and partaken of mode- 
rately, better than all the “beers” or the 
cheap stuff called ‘‘ wine ” advertised by some 
of the philanthropic wine merchants. 

Kappa. 


[176.J—THERMOMETERS.—Some may be 
machine marked, but the graduations on others 


One method is to coat the thermometer, 
burette, etc., with etcher’s varnish and allow 
to dry. The graduations are marked on by 
cutting through the varnish, and the instru- 
ment is immersed in a tube of hydrofluoric 
acid solution for a few minutes, The varnish 
is then removed by a cloth dipped in a varnish 
solvent. The lines can be blacked by rubbing 
in oil black (prepared, say, by grinding lamp- 
black with ‘boiled linseed oil to a stiff paste) 
and wiping off the excess. After wiping the 
tube quite clean, enough is usually left in the 
etched parts to make the lines black; it soon 
‘comes out with use, and a man constantly 
using gratuated glass-ware gone finds it 
convenient to keep a small tube of oil-black 
handy for refilling the marks. Oleum. 


[177.}+CYOLE LAMPS.—If a large flame is 
not desired, mineral colza makes a good burn- 
ing oil. It is sometimes called ‘300 burning 
oil’? (formerly “ solar oil ”), and is a petroleum 
fraction distilling over between “paraffin oil” 
and the heavier lubricating oils, with a specific 
gravity of about 0.830 and an open flashpoint 
of 260-270°, F. The secret of success is to have 
everything :scrupulously clean. Clean all dirt 
specks from the oil réservoir, see that the ven- 
tilation holes are not blocked, and put in a 
new wick previously soaked in the oil. Keep 
the wick low and the flame will be bright and 
clear, witbout smoke. If a larger flame is re- 
quired, colza (rape) oil may be blended with 
the mineral colza, but unless fatty oils are 


and the lamp requires much attention. 
| Oleum. 


[178.;—PNEUMATIC MAMMER.—In this 
concrete-breaking device the actual hammer is 
a solid piston, reciprocated by compressed air, 
and striking a chisel below the whole mass of 
the appliance 
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(as in the case of yeast) the cell substance of 


are so clumsily done as to suggest hand work. 


carefully refined they are troublesome to burn, 


Ocr. 6, 1922. 


(178.1}—PNEUMATIC HAMMER.—This is 
by no means a continuous push, but a rapid 
series of powerful blows. The mechanism is 
concealed inside the hammer, and consists of a 
cylinder and piston, with the necessary valve 
gear, much resembling that of a direct-acting 
steam pump, and driven by the compressed 
air. The operator merely holds the hammer 
up to its work, and gets little shock or jar. 
Pneumatic hand-chipping hammers are also 
much in use, and a fot of much more work 


‘being done in a given time than with a hand 


hammer. Write to one of the makers for a 
list, which will give you all details of the con- 
struction, working, ete. David J. Smith. 


—1180.--ADJUSTING EQUATORIAL— 
Assuming that the equatorial itself is correctly 
turned out, and has not been injured, there 
are four adjustments to be made: 1, to set 
R.A. vernier; 2, to set Declination vernier; 
3, to place Polar axis at altitude of pole; 4, 
to place the whole instrument truly in the 
meridian. The first three can be done in day- 
light. 1. Place Declination axis truly heri- 
zontal by means of a spirit level. Hour circle 
should now read 0 or xxiv. If not, move 
vernier till it does. If it is a double hour 
circle set- both verniers to read alike. 2. Place 


telescope vertical by laying a spirit level 


across cell of o.g. (can removed). Read De- 
clination circle. Reverse telescope to other 
side of pillar and again place vertical. Read 
Declination circle. If the two readings do not 
agree set vernicr to the mean of the two and 
screw up tight. 3. Set telescope vertical as 
before. Declination circle should read the 
latitude of the place. If not, raise or lower 
Polar axis till, when telescope is vertical, De- 
clination circle reads the latitude. 4. Choose 
a. star which is about six hours East or- West 
of the Meridian, and not too near Pole or 
Horizon. Set telescone to its Declination and 
clamp there. Move telescope in R.A. till star 
comes into view in telescope or finder. If it 
does not come to centre of field shift the whole 
instrument, stand and all, till it does. If vou 
want to be exact, repeat, with a high-power 
eyepiece, and correct for refraction. Mos 
equatorials are awkward with objects north 
of the Zenith. and with some stands the tele- 
scope cannot be brought to such an object at 
all. Few are entirely circumpolar. The 
Robinson equatorial here (10-in. Grubb) is ver 
well designed in this respect, but even th: 
cannot be swept along the meridian from 
Zenith to N. Horizon without dodging certain 
parts of the driving-clock. 


Wm. F. A. Ellison. 


[182.}—PLASTIC MATERIAIL.—I have not 
heard of dried milk being used; it is casein, one 
of the constituents of milk, which is very use- 
ful because when once dried it remains iu- 
soluble. It can be coloured to any tint. pressed 
in a mould to any shape. and can be polished 
like glass if desired. You will find various 
methods of preparing casein fully described in 
‘* Casein,” by R. Scherer (published by Scott 
Greenwood). C A. Newton. 


— >e o 0 


An Electrical Fly-Trap.—Electrocuting the 
fly promises to take the place of swatting him, 
if the fly-trap recently invented by a French 
elcctrician comes into general use. The trap 
in question is simply a coil of wire, wound 
about four wooden posts arranged rectangu- 
larly. The successive turns of the coil are so 
close together that there is no possibility of 
a fly’s settling on one without at the same 
time touching the next one, above or below. 
This, of course, means a short-circuit ; and the 
voltage is more than enough to kill the toughes: 
Musca domestica, At the bottom of the coil 
is a receptacle into which the corpse. falls. 


Lord’s Prayer in Space Approximately .00 
by .002 of an Inch.—The U.S.A. Bureau of 
Standards was recently asked to measure what 
is probably the smallest piece of engraving on 
glass in the world. The engraving consists of 
the Lord’s Prayer, 57-word version, engraved 
on glass in a space of .001 by .002 of an inch. 
The writing can only be seen under a high- 

ower microscope, the magnification required 
ae from 900 to 1,000 times. The measure- 
ments by which the above dimensions were de- 
termined were carried out in the laboratories 
bf the Bureau. The extremely small size of 
this engraving will be realised when it is con- 
sidered that if a square inch were entirely 
filled with writing of this size, the entire Bible 
could be written 25 times in that space—in 
other words. something over 20,000,000 words 
could be, written inya square inch. 


Ocr. 6, 1922. ENGLISH 
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[185.]—BLACĘ OXIDISING BRASS.—Can. 
any reader give me instructions for black 
s 7 I 


oxidising brass?—Geo. Robinson.' 


[186.]}—-ERINOID.—Could any reader tell me 


what this is and how this is prepared? Is it a 
asein- preparation?—-R. W. | 3 


[187.}+-TENDER COCCYX BONE.—The 


writer, who is a schoolmaster, sixty-three years 


of age, well and strong, except for a tender 


coccyx ‘bone, would ‘be grateful to any reader 


who could suggest means of relief, and give 


some account of the ailment; as the ordinary 
medical books give very little. 
dull ache over the buttocks, sometimes shoot- 


‘ing down the left leg, and always causing a 


tired feeling in the legs. A course of iodide of 


potassium gave relief, but when its influence’ 


died away the pain returned. There is a spot 
just over the coccyx which seems to be the 
centre of the mischief, as it is painful on pres- 
sure. There is no recollection of any injury: 
Answers not desired from advertising vendors 


of medicine unless thoroughly ‘informative.— 


A V Bridge. o g 


_ [188.]—"“ THERM ?' GAS.—Can .any reader 
inform me whether “ therm.” gas has à greater 


expansive force than coal gas ‘that might 


cause an. increase of pressure force on house- 


hold meters?—R, H. 


[189.]—G LASS.—Can someone explain briefly 
the chemical reasons or otherwise for always 
having *‘ glass’? before photographs in. order 


to preserva them ?—Interested, 


[190.} -S UNBEAMS.—Can someone explain 


what are the weather conditions, etc., necessary 
for sunbeams to.be seen in a building (such as 


at Westmimster Cathedral or St. Paul’s), apart 


from atmospheric conditions, if possible, as I 


have noticed that on some days when the Sun 


is shining these appear at certain times, while 
on another sun-shiny day no beam is visible? 
Is it in any way due to the clouds, ete.?—N. P. 


[191.]}—NEURITIS.—Would the correspon- 


dent (September 22 issue) who recommended 
iodine as a remedy for neuritis be good enough 
to give a little more details: (a) Manner of 
upplying; (b) quantity at a time? I have 
several friends suffering from the complaint 
who would be very thankful for a remedy. 
Local doctors seem to be helpless, one of whom 
frankly admits it.—A Thirty Years Reader. 


{192.-—-LAGER BEER.—Can anyone give 


me a recipe for lager (or other) beer which is. 


simple in ingredients and utensils, i.e., a 
draught beer which can be made, say, a couple 
of gallons at a time, with the apparatus found 
in an ordinary house, and by an average house- 
wife who cannot guarantee scientific exacti- 
tude?-—Thirsty. 


1193.+-FORD CAR VOLTAGE.—What is 
the stated voltage (average, maximum and 
minimum) of the 1913 Ford car dynamo? Mine 
seems to vary from about six to eighteen. 
Under these circumstances is it safe to fit 
6-volt bulbs in parallel. There are no accumu- 
lators. Some experiences and diagrams or 
hints will be very welcome. I am wanting to 
re-wire the headlights and rear light and to 
fit dim wing lights. The present headlights are 
6-volt bulbs in series, as are also the pilot and 
rear light; they have lasted well, but the 
light is none too good.—Lights. ' 


[194.—NEW CYLINDER FOR HORI- 
ZONTAL WATCH.—Having cut the pivots to 
fit the cock and foot holes of a horizontal 
watch, I am puzzled to know the best way to 
get the cylinder in. its proper position to re- 
ceive the teeth of the escape wheel, , the 
cylinder being so much hidden by the cock 
and balance wheel. The pivots are both long 
and pass through holes top and bottom, end 
stones being removed. A little practical advice 
would favour.—S. C. 


(195.—-FLUTING STOPS.—Would some ex- 
pert give a sketch or describe a slide rest with 
fluting stops, so that I may apply them to my 
slide rest, which is an old one made by a 
good maker thirty years ago for ornamental 
turning ?—Admos. 


1196.jI—POLISHING WOODEN ORGAN 
PIPES.—Would French polishing these im- 
prove the tone? 
stopped diapasons from which tenor C are 
entirely of mahogany ?—P. Price. 


(197 1M ONOOHROMATIC LIGHT.—Can 
anyone recommend a tried monochromatic 


The pain is a 


it myself.—E. S. Richards. 


-T have completed a set of. 
oblige with full details 


light other than the yellow flame produced by 


{salt and spirit ?—Zeno. 


[198.—AGOUSTICS.—Is it a fact that a 
bladder full of carbonic acid gas. suspended 
in a room will magnify sound? If so, what 1s 
the best kind of bladder? Will any other gas 
act similarly? Must the enclosed gas be of 
the same tension as the atmosphere ?—Radix. 


{199.1—FURS.—Which is the warmer for 
winter wear, a white or a black fur garment 
of same sizes and weight? If the black, why 
do the coats of some polar animals turn from 
black to white in winter ?—Bianca. 


[200.\-RENEWING. BATTERIES.—I some-. 


times find, when renewing batteries connected 


up for tension, that some of the zinc plates are’ 


very badly done for, while others are quite 
good. I think this must be caused by local 
action, but am not sure. Is it so, and is 
there any preventive ?—T. L. | 


(201.J—ENGRAVED BRASS PLATES.— 
Can any reader tell me how engraved ‘wax- 
filled brass plates are lacquered or varnished 
so as to preserve them from tarnish? I find 
both the ordinary pale gold lacquer and that 
prepared from celluloid dissolved in amyl 
acctate dissolve and smear the wax filling. Is 


the lacquer a special one, having a medium | 


that will not dissolve resinous and waxy sub- 
stances, or is the filling a special one not 
soluble in alcohol or turpentine or in amyl 
acetate ?—“Carolus.” 

[202.] — CASE - HARDENING COACH 
AXLES.—How are coach-axles and bushes 
best case-hardened? T have heard they are just 
heated to red, coated with linseed oil, then 
dipped in an iron box containing powdered 
borax, and lastly slaked in cold water. 
a good method?—A. C. 


 [203.]-—FLATTENING THE SURFACE OF 


METALS.. How can I grind the surfaces of | 


metals so that when fitted together they will 
make an air-tight joint? My object is to make 
the two halves of brass castings unite so that 
the junction is imperceptible. I do it now 
by filing, but the work 1s too laborious, and, 
besides, requires skilled labour.—Canuck. 


[204.)-SHIP LIGHTNING CONDUCTORS. 
—How are ship lightning conductors ter- 
minated? Are they carried through the bottom 
of the vessel?—Major M. . 


{205.]|—-THIN PIANO BELLIES.—What sort 
of a tone would be produced if the belly of a 
iano was extremely thin—say, only half an 
inch thick? Would the quality of tone differ 
much from that we get from a belly of ordinary 
thickness? Would it not be much more power- 
fui, because the strings would move it further 
at each vibration?—L. A. 


[206.J—-VIBRATING SPRING.—I want some 
sort. of a spring which, upon pressure, shall 
vibrate quickly and with some force, beating, 
say, upon a musical glass. The vibration must 
be rapid enough to produce one long sustaining 
sound upon the glass rather than a succession 
of sounds, ard must continue for at least half 
a minute. Suggestions solicited —H. M. M. 


 [207. —BORING BAR WITH TRAVEL- 
LING HEAD.—I want to construct a boring 
bar with travelling head and to know the best 
method of giving traverse motion to the head. 
Can anyone oblige with. full details?—Ambrose 
Smith. | 

_[208.]--NEW PINION.—Would some prac- 
tical watch repairer tell me how to calculate for 
a new pinion for a new third or fourth wheel 
and pinion, the old one being lost? Is there 
any rule to go by for number of pinion leaves 
and number of teeth required ?—Apprentice. 


1209. ]-—BATTERIES FOR FLASH LAMP. 
—I have a number of batteries, which have 
been used for the ordinary flash lamp, and I 
wish to know whether it is possible to recharge 


them. I have the instructions for making ‘new 


batteries, but I am not quite certain as to the 
re-charging. When a battery is “dead.” is it 
the paste-like composition round the cells, ete., 
which is spent. out, or is it the terminals of 
ame and carbon which require renewal? If 
the former be the case, I can 


f210.]—HAIR SINGEING.—Where there is, 
for example, breaking off, falling out, and 
dandruff present in the hair, is singeing of real 
or proved value as a means of remedying such 
defects in its condition?—L. H. 


(211.1—LAWN TENNIS COURTS.—I want 
to construct a hard court for lawn tennis. 
Being a constant reader, can anyone 
to enable me to 
make a good sound job? I should like to 
know how to form one with the red finish and 
the other black—B. F. l 


Is this 


probably manage 


ANSWERS TO CORRESPONDENTS. 


i 7 2 i 

' The following are the inifials, ete., of letters to 

hand up to 1 p.m. on Tuesday, October 3, and un- 

acknowledged elsewhere :— = 

F. A. BROKENSHIRE—E. S. Richards—L. H.—F. W. 
Harris—John W. Flower—F. R. E. S. 

V. C. H.—Yes. 

A. H. G.—Thanks; no. 

PALLADIO.—We are not casuists, and cannot discuss 
* moral obligations.” 

M. C. M.—Permission would be necessary, which you 
must obtain yourself. 

F. C. D-—Substitute gunmetal. All cast-iron is 
porous, especially under high pressure. 

TRIANGLE TO SQUARE.—Y es, in four pieces. You will 
find the solution, with proof, on page 570, No. 2is8:,. 
Vol. LXXXIV. ; 

E. J. L. B.—We can only advise submission to such 
firms as you mention, but certainly not till you 
have patented it. 

Apis.—A hee unladen will fly at the rate of 40 miles 
an hour, but on its return to the hive laden not 
faster than 12 miles an hour. ` . 

SHINOX.—Yes; a magnet of that size would attract 
another through that thickness of brass plate, 
but the pull would be very weak. 


T. S—Yes, dozens; but a good fitter can get a 
key way done with a file and a chisel while most 
workers are rigging them up for action. 


TROUBLED.—We know nothing about the article 
named. A good tooth-wash is borax, } 0z.; tinc- 
ture of myrrh, 1 fl. oz.; water, 1 0z.; honey of 
roses, 2 oz, 


A. FARMAN.—Smeroe is a high—we think the highest 


—voleano in Java. One of its worst eruptious was 
in 1909, which we mentioned on p. 135 of our 
issue of September 10, 1909. 


F. S. Z.—We really do not kuow. Accordnig t> 
“Punch,” the weight of the Great Pyramid of 
Egypt is six million tons. This is what anncys 
the keen souvenir-huoter when in the East. 


SHOWMAN.—A good paint for a flexible lantern 
screen is made thus: Glycerine, 1 lb.; white sius, 
l Ib.; zinc oxide, 2 Ibs.; hot water, 1 gallon. 
Apply hot to the screen, using about 1 gallon 
for a screen 10 ft. square. 

H. $. W.—Impossible to say without examination. 
Probably either the optical axis of the object-- 
glass is not central and true with the eyepiece, or 
the telescope lacks suitable stops, or all nre 
deficient in perfect achromatism. ‘Lake it to any 
of our optical advertisers. : 


J. Bup.—The symptoms are those of Trachoma, a. 
disease of the eyelids, which herome red and 
granular, with a thin muco-purulent discharge. 
It is highly contagious, and leads to ulceration, 
and cloudiness of the cornea if neglected. An 
eye surgeon should be consulted at once. 


W. A. W.—We know of no “formula,” and do not 
see how one could be devised. The distance 
covered in a given time must vary with the speed 
und also with the condition of the rails. On the 
other hand. if the distance is known you must 
have the speed before you can find thé time, and 
then only approximately. i 

A. FieLD.—The blindworm, Anguis fragilis, is not a 
snake but a true lizard. dle is a good type vi 
utter indolence. Watch him capturing a sluz. 
His ancestor was a four-legged lizard, like the 
skink of Egypt. More about him will be found 
in an interesting extract from a paper by Grant 
Allen, which we gave on p. 121 of our issue of 
April 13, 1883. 

J. W.-M.—We believe only the people of New Souta 
Wales are rightly called * Cornstalks.” Victorians 
are ‘* Gumsuckers,” because of their great forests 
of biue gum trees. Queenslanders are * Banana- 
eaters,” South Australians ** Crow-eaters,”” drought 
not seldom reducing food supplies so greatly as to 
drive the natives to the use of crows as food. 
West Australia, with its nine-tenths of nearly 
half the island continent, mostly hot and arid 
desert, has earned for its native settlers the titie 
of ‘‘ Sand Groupeps.” 


OLD NickK.—Old Nick is the Scandinavian water- 
wraith, or Kelpie. There are Nicks in every sea, 
lake, river, or waterfall. (Both Catholic and Pro- 


testant clergy have laboured to stir up aversion . 


to thoze beings, but they are still believed in. In 
Denmark. when a drowned body is recovered, they 
say: “ Nikken tog ham ibort ” (Nikken took him 
away); and if the corpse is red they say: “ Nikken 
har aust ham ” (Nikken has sucked him), - Butler 

_ says the name is derived from Nicholas Macchia- 
velli, but the name was known long years before 
his time. 


8 OO —— 
General Bruce, of the Everest Expedition.. 


—In good health, but very tired, General. 


Bruce, of the Mount Everest Expedition, 
arrived in London last Monday evening. He- 
had come overland all night, and his boat had 
been 24 hours outside Marseilles unable to 
land owing to heavy seas. When met on his 
arrival he asked to be excused from saying 
anything more than he had said at Marseilles. 
He preferred first to make his report to the 
President of the Royal Geographical Society. 
He will address the Society, with Colonel 
Strutt and others, at the Central Hall, West- 
minster, on»October 16: 


, 
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USEFUL AND SCIENTIFIC NOTES. 


Lubricating Loose Pulleys.—A correspondent 
of “ American Machinist,” having noted the 
usual difficulty encountered in keeping loose 
pulleys lubricated, makes two suggestions of 
‘value. One involves the drilling of holes 
through the bushing, and the filling of these 
with a mixture of graphite and cylinder oil. 
The other is to drill several holes along the 
inside surface of the hub, parallel to the axis, 
and breaking through into the bore. In these 
are fitted soft pine plugs, soaked in oil, in such 
a way as to restore the inner bearing surface 
of the hub. Pulleys rendered self-lubricating 
in either of these ways will give no trouble 
for a period of years, it is, stated. 


Cherries in October.—At the Royal Horti-| 


-cultural Society’s three days’ autumn show, 
which opened at Holland Park Skating Rink 
last Tuesday, there was a cherry tree loaded 
with fruit just ready to be picked. This is 
no freak adventure of a cherry tree—normally 
first of trees to yield its fruit—mistaking the 
seasons, but an-example of horticultural skill 
in developing a tree that naturally fruits very 
Jate. A Hertfordshire firm, Messrs. Rivers, 
of Sawbridgeworth, who have specialised in 
‘the growth of fruit trees in pots, have devised 
it. The new cherry needs a glass-house to en- 
able it to ripen its fruit, but otherwise it is 
of sturdy constitution. 


The Sewing Machine.—The construction of 
a sewing machine is fairly simple, and there 
are few complicated parts to get out of order, 
so that, unless it is mishandled or broken, the 
average sewing machine will give good ser- 
vice without much attention. A sewing 
machine should always be wiped after use 
and any fluff or bits of material removed. 
This is a very small matter which adds to the 
life of the machine, because dust of any kind 
causes friction and so quickly wears out the 
parts. A sewing machine is best cleaned with 
paraffin oil, which must be dropped into 
every oil-hole. The machine should then be 
worked until all the paraffin has run out, 
after which ordinary machine oil may be 
used. Oiling is very important to ensure 
smooth running, and if the machine is in fre- 
quent use it is better to apply equal parts of 
machine oil and paraffin, because this mixture 
cleans and oils at the same time. The oil sold 
for sewing machines is quite good, but apt to 
thicken, whereas the addition of paraffin keeps 
the oil thin and prevents clogging. 
machine is only occasionally used it should 
always be kept. covered and well oiled. 

To Polish Oilcloth.—Shellac and methylated 
Spirit make a most efficient labour-saving polish 
h and with a high 
gloss, which is not slippery, and will last for 
two or three months without renewal. One 
ounce of shellac should be dissolved in a gill 
of spirit; if both are put into a bottle a shake 
or two will render the mixture ready for use. 
The oilcloth should be quite clean’ and dry 
before it is polished. It is economical to pour 
straight out of the bottle on to the’ oor, and 
spread with a flannel or soft cloth. This mix- 
‘ture of shellac and methylated dries in a few 
minutes and may be polished again and again 
with a duster. Shellac and methylated spirit, 
however, should never be used for a white or 
light-coloured floor covering, because the mix- 
ture soon turns white yellow. Thin glue water 
1s quite good and almost as effective. This, 
however, should be used when the oilcloth is 
wet; it has the disadvantage of taking rather 
a long time to dry, and if used too thickly will 
also turn white yellow. The continua] wash- 
ing of oilcloth with soap and water rots the 
material and deletes the pattern. Shellac and 
methylated or thin glue water puts a surface 
‘on the covering, which preserves it and ren- 

ders frequent washing unnecessary. 


Water Tntoxication.— According 


| to an 
-article in the “ Science News 


Bulletin ” 


If af 


(Washington) by Dr. L. G. Rowntree, of the 
iMayo Clinic, water taken in excess by man 
or animals intoxicates. He says: “ Water 
intoxication is hard to produce, as nature has 
provided against the accumulation of water in 
the body in -poisonous amounts. Through 
thirst the intake of water is regulated to the 
body’s needs. Unless the intake is greatly 
in excess, the output through the kidneys and 
skin takes care of the surplus. In order to 
control the thirst, an extract from the small 
ductless gland at the base of the brain was 
used. Under the influence of this drug the 
patient kept drinking water until he deve- 
loped marked headache, nausea, a staggering 
gait, unsteadiness of muscle, and inability to 


stand or walk, which lasted for a few hours. f 


Although the quantities of water are exces- 
sive, about an ounce per pound of body weight 
er hour, the amount absorbed is definitely 
imited. Blood pressure is somewhat in- 
creased. The convulsions of water poisoning 
are cerebra] in origin and of extreme violence 
at times, usually lasting from one to ten or 
fifteen minutes. A strong salt solution ad- 
ministered intravenously after the early evi- 
dence of toxity prevents, as a rule, the onset 
of convulsions and coma. All the symptoms 
of uremia can be experimentally induced by 
excessive water.” 


Psycho-Analysis No New Thing.—This so- 
called psycho-analysis is no new thing, said 
Sir ‘Clifford Albutt on Monday at the open- 
ing of the St. George’s Hospital Medical 
School. For many a century it has been 


‘popular psychology of the day was an emi- 
‘nent instance of false science. ‘‘ The so-called 
psycho-analysis has no units, no measure- 
ments, no controls, no precise definition, no 
separation of objective and subjective evi- 
dence,” declared Sir Clifford. He contended 
that for the advocates of this 
pretend that their matter was science was to 
strain language and to deceive themselves. 
“It is one of the misfortunes of science, as 
it is of social adventure,’’ he observed, ‘ that 
every new point of view as soon as revealed 
in part is mobbed by a crowd of half-edu- 
cated thinkers, among whom fanatics and im- 
postors find many dupes. -.ay, even pick- 


regard their cases from the psychological 
point of view. It is the fashion at present to 


be analysing everything and even to forget 
that science has no concern with value.’ They 


are quite ready to analyse a ‘dung-heap.’ 
And yet after all this experience,” he added, 
‘it is now proposed to allow any teacher or 
incidental doctor who has a fancy for analysis 
to probe into the minds of adolescents, and 
even of children, and this too often with 
dirty tools.” 
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known to the churches both in theory and 
practice as confession and casuistry. The 


psychology to 


pockets are now appealing to their judges to 


them, 2d. Send for one.—TRIMNELL, The Herbalist, 
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MAKING SMALL SPRINGS. 


Although a job for the specialist in most 
cases, there is no obstacle to prevent the 
ordinary mechanic from making a few 
springs of a simple pattern. There are 
times when it is necessary to make for 
oneself, as when supplies have run out 
and time is pressing for the completion of 
a job ; or one is in an isolated district and 
cannot readily obtain a certain size or 
shape, or so few may be required as not 
to warrant purchase. 

Springs are required of various shapes 
and sizes for many differing purposes. One 
of the most common requiring to be made 
at home is the spiral spring, which finds 
scope for usefulness in many manufactured 
articles. These are not difficult to make, 
nor is any elaborate machinery needed for 
the making of a few. A mandril in a 
foot lathe is all that is necessary. It 
should be of a diameter slightly less than 
the springs are desired to be, and should 
have a hole in near the screw end, into 


‘which the beginning of the wire can be 


turned to hold it while winding is done. 
Where a lathe is not available, there are 
one or two ways of managing the job 
without. One of the best and easiest is 
made by means of a block of square section, 
but of any length necessary, fashioned out 
of a piece of hard wood. A slot is cut in 
this across the section and well down. If 
this is cut the exact length of the spring 
when finished, with a sufficient allowance 
for turning in at the beginning, the size 
of the wound wire can be regulated to a 
nicety, and this makes for quick working. 

Leaving enough room in the slotted por- 
tion for the wire to pass beneath, a hole 
is bored through the wood from the end 
just large enough to allow a mandril, 
which may be a length of solid round iron 
or of barrel a little less in diameter than 
the inside measurement of the springs, to 
pass through. Having previously screwed 
the end of the wood block where the man- 
dril enters, screw the latter at the place 
where it fits these, using a coarse tap and 
die for the respective purposes. One end 
of the iron is cranked to form a handle, 
and is then helpful in doing the turning 
quickly and with precision. The opposite 
end fits in a continuation of the hole on 
the other side of the slot. 

Securing the wood block firmly in a vice, 
one has all the advantages of a lathe for 


- the purpose without its heavier labour. 
‘The wire end is fixed into the small hole 


made for the purpose in the mandril at 
a suitable distance from the end. The 


‘mandril is slowly turned until it is seen 


the wire end is secure in its place, and 
then more rapidly until the slot in the 
wood is full up from end to end. If the 
slot has been made with care and precision. 
the exact size of the spring is assured each 
time. The mandril is then quickly turned 
‘the reverse way, the spring is released, 
and the mandril ready for a fresh length 
of wire. 

Brass wire springs are made from hard- 
drawn wire, but any brass wire made from 
a good quality metal may be hardened 
and made suitable for this purpose by 
being drawn through a wire plate. A 
goed alloy for wire springs is made of 
copper 72 parts, spelter 28 parts. The 
drawing through the plate leaves the wire 
hard and springlike in nature, the 
annealing usuai in the case of wire- 
drawing after each reduction being omitted 
in. this case, but, of course, the drawings 
need not be so numerous as to make the 
metal brittle. ; : 

Where brass or bronze sheet has to be 
made into springs, it is usual for this to 
be of hard metal unannealed. The sheet 
metal can be considerably hardened by 
planishing all over, but this thins it out 
somewhat, for which allowance must be 


made in the choice of a suitable thick- 
ness, Where the shape of the flat springs 
dictates such a course, it may be ‘best to 
cut out the springs from annealed metai 
and to harden by hammering afterwards. 
It depends on the shape and the size oi 
the springs and the purpose to which they 
are to be put in some measure. 


Steel springs of various kinds are more 


commonly used than brass ones. These 
may be of any shape suitable for the pur- 
pose they have to serve. Wire ones are 
wound from soft metal, and hardened and 
tempered afterwards. The same simple 


apparatus, as described before, will answer 


for coiled wire springs of any metal, and 
so will be found useful for iron or steel. 
It its in the after processes that the two 
sorts of springs differ. 

In the case of the ferreous metals, the 
hardening is done after the spring is made. 
There are various ways of doing this, and 
one of the best is as follows :—Hold the 
springs in any way convenient in a clear 
fire, heat to a cherry red, and then plunge 
into whale oil. Remove to the fire again 
and burn off all the oil, but be careful to 
keep the springs from zetting red hot 
again. When the oil has burned off, put 
the springs where they will cool gradually. 
Another way, but one not favoured by the 
writer, although preferred by many people, 
is to heat the springs as before described 
and then cool them in clear rain water. 
After drying, over the fire or otherwise, the 
springs are put into lard oil and boiled 
in this for some few minutes. Or they 
may be dipped in the lard oil and burned 
off, as before described. These two oils are 
the best for the purpose, but other animal 
fats, as mutton suet, may be used. On 
no account should mineral oils be substi- 
tuted. 

Springs may be made ‘to any peculiar 
shape to suit specific purposes, providing 
the right metal for the purpose is chosen. 
For instance, the same strength can 
scarcely be expected from brass as from 
steel. The former are excellent for light 
work, where rust may overtake steel and 
impair the usefulness of the spring. 
Where a medium strength is required, 
springs made from phosphor bronze have 
been found useful. Brass has a tendency 
to rot and perish, and, wherever possible 
to use, either steel or bronze should be 
preferred. German silver is preferable to 
brass for springs, and is largely used in 
certain classes of work. It is manipulated 
in the same way, and is particularly use- 
ful for thin, flat, metal springs. 

When a spring of either metal has once 
been made, it is unwise to heat the metal 
in any process of finishing after. For 
instance, brass or German silver springs 
should not be heated in any polishing 
process that may be necessary. This 
would be unwise in the case of steel, 
but in that of the non-ferreous metals, heat 
enough to perish the temper previously 
imparted may be generated during the 
process of polishing. The same applies 
to heating for lacquering or of boiling to 
clean off grease before electroplating. It 
is as well to take note of these things, as 
many a lot of light non-ferreous springs 
have been ruined by them. 

Hardened and tempered steel springs 
can stand a little greater heat, as the 
hardening in their case has been a more 
real process, to which the metal lends 
itself. It is unwise, however, to submit 
any hardened and delicately tempered 
metal to much heat afterwards. When it 
is rememberd that the heat generated in 
polishing, as an example, is so great that 
the article burns the hard hands of the 
operator at times, it will be at once seen 
that this must have a deteriorating effect 
on such things as springs, non-ferreous 
ones being none too hard or well-tempered 
at the best. 


THE SCIENTIFIC MIND. 
“By “ FUTURIST.” 


What is the scientific mind? ee 

Such a question, perhaps, might well 
appear to issue from a pen about to ex- 
plore the dark depths of psychology. 

My only object, however, in writing this 
articlé is to endeavour to make clear that, 
providing the question holds sufficient in- 
terest for the average mill worker, it 
needs no exceptional intellect to approach. 

The scientific mind we might define as 
that which attempts to find out particular 
causes of particular effects, and realises 
that all effects have their causes. It is 
the mind that springs from a desire to 
appreciate the changes, exchanges, actions, 
reactions and inter-actions which are con- 
stantly taking place throughout the 
universe as being governed by, and origin- 
ating from, a gigantic system of mechani- 
cal and chemical laws. 

It is, therefore, in this the age of 
science, an essential niind.. In its develop- 
ment and application the scientific mind, 
of necessity, assumes many different 
characters. When it seeks faults, it is 
critical. When it turns ideas into accom- 
plished facts, it is inventive, When it 
destroys one theory to erect a better one, 
it is progressive. The scientific mind, we 
might say, looks further than its nose. 
Here, therefore, it is inquisitive. It makes 
discoveries. Here, consequently, it is in- 
structive. It thinks, to a great extent, 
for itself. Here, then, it is largely inde- 
pendent. Led by a strong desire for de- 
tail, the scientific mind becomes 
thorough. Urged by sheer fondness of 
learning, it becomes wise. Strengthened 
by knowledge, it becomes forceful. Be- 
cause the scientific mind reasons slowly, 
it is cautious. Because it knows no social 
distinction, it dwells with both poverty: 
and riches. Because it is qualified to cul- 
tivate its own intellect, it is meritorious. 
Because it thrives on ridicule, it is 
courageous. | 

What the scientific mind is not may be 
interesting to observe. Above all alse it | 
is not an automatic mind. An automatic 
mind pledges itself wholly to the limited 
teachings of experience as representing 
finality. It surrenders itself absolutely 
to the recognition of the obvious, and re- 
nounces the obscure. It is never, like the 
scientific mind, voluntarily active. It 
knows not enterprise, and is a stranger 
to adventure. That it is only practical 
so far as mere sense of sight guides it is 
the best that can be said of it. 

But how can we ordinary beings, with- 
out the backing of anything more than an 
elementary education, cultivate the 
scientific mind so that we might be of 
greater use than an elementary education 
intended us to be. 

In the past the one deplorable drawback 
to the ordinary being who may have been 
desirous of improving his outlook upon 
the sciences has been the lack of suitable 
literature. The few scientists who wrote 
of their learning, did so in a style which 
only their fellows and teachers in the 
higher educational institutions were cap- 
able of appreciating. Yet it cannot be 
said, that(this) attitude has been wholly 
due to a conservative desire. Failure on 
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‘the part. of industry to rate scientific 
knowledge as a commercial asset has much 
to account for in this’ respect. 

Discretion, too, has: played no small 
part in the matter. Full well- did investi- 
gators begin to realise during the course 
of their research the vastness of the 
different fields of science they were ex- 
ploring. ‘They found, in very mugh the 


same way as we do in the science of flour- 


millling,: that the more they discovered, 
ths more complex appeared their work, 
and the lesser, comparatively, they knew 
of it. For this reason, therefore, it was 
necessary for them to abstain from mak- 
ing their theories common knowledge 
until some sort of a basis had been found. 

It must, however; be. borne in mind, 
still using the process of flour manufac- 


to why the traditional apple fell from the 
tree to the earth, we might. yet be pon- 
dering upon the- reason that the ill-fated 


‘Humpty Dumpty of our less strenuous 


days did not go ballooning. | 
Had, also, Darwin, of “The Origin of 
Species’’ fame, kept to himself the know- 
ledge he derived from an extensive study 
of the modest earth-worm as it assisted in 
its life and habits the growth and develop- 
ment of vegetation by keeping the sgil in 
th: very necessary state of fine division, 
thus promoting micro-organic activity, we 
might still be supposing the worm to exist 
for no other purpose than to furnish a 
dainty breakfast for the early bird. 
Confinement to the reference rooms of 
local libraries and assiduous reading, ad- 
mittedly, will not make a miller, but they 
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the same heat, theoretically, that it ab- 
sorbed, during its existence as a vegeta— 
tion, from the sun. 

Such is a striking example which em- 
phasises how fascinating science is, and 
how necessary the scientific mind.—‘‘ The 
Miller.” | | 

——_—__—— > 2 0 lul 


TESSALINE EXHIBITION IN FLEET 
STREET. + 

Considerable interest has been aroused 
by a window display which was on ex- 
hibition at the Fleet Street offices of the 
it Evening News’’ during the week ending 
September: 30. . : 

As this display was in connection’ with 
a material of interest to readers, and has 


< | A TESSALINE EXHIBITION IN FLEET STREET. 


--.. ture to emphasise our assertion, that 


finality in science is ‘still only an 
imaginary objective, that is to say, an ob- 
jective of the. scientific: mind. When we 
speak of the present time as the age of 
science we distinguish it as one in which 
the desire for a more comprehensive 
knowledge of the incidentals of life is 
universally keener than hitherto, For this 
reason scientists are being encouraged to 
unfold their knowledge, through the 
medium of the pen, in a popular and com- 
prehensible style. 

We need contact, through literature, 
with abler brains if we would be of a 
Sclentific persuasion. For the little we 
‘know of the mechanical laws of. motion 
and . gravitation we have the. scientific 
TER of the mathematician Newton to 

ank. Had he not been inquisitive as 


~ 


will a student of the sciences allied to his 
calling, and ‘his daily life. | 

What is flour-milling based on but the 
botanical make-up of the wheat seed? 
What, primarily, is baking but a chemi- 
cil process? Can we conceive condition- 
ing as a treatment wherein some pheno- 
menon of bacteriological formation takes 
place? Does not agriculture conducted 
ou scientific lines involve a knowledge of 
mineralogy and manures, chemically con- 
sidered? In the manufacture of soap the 
ek applies the chemistry of oils and 
ats. 

It is, perhaps, difficult for us to imagine 
coal to be associated with solar energy 
and vegetation, but if we look at ~ the 
matter from a scientific point of view, we 
find that coal is: petrified vegetation. of 
bygone ages which gives out in combustion 


occasioned considerable comment in the 
trade, we think it of sufficient importance 
to warrant comment. 

Messrs. Robert Ingham Clark and Oo., 
of West Ham, have been good enough to 
send us the photograph from which the 
above illustration is taken. The particular 
material emphasised was Tessaline Floor 
Varnish, which, we understand, is becom- 
ing very popular for use over linoleum and 
wood floors in place of the old and some- 
what treacherous wax polish. Part of one 
of the windows, however, displays other 


materials of the firm’s manufacture, such 
as their well-known ‘‘ Pearline ” Enamel 
and ‘*@armalac,”) which is a high-grade 
enamel —for) (use 


I bodies. 


in renovating motor-car 


a 
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THE ASTRONOMER ROYAL ON 

` ECLIPSES. 

Sir Frank Dyson lectured on the 5th 
instant at the City Y.M.C.A., Aldersgate 
‘Street, on “ Eclipses.” — 
` After a brief reference to ancient eclipses 

he stated that Dr. Cowell, Superintendent 
-of the Nautical Almanac, had verified a 
slow apparent acceleration of the moon’s 
‘motion, which has been ajlso interpreted as 
-& very gradual slowing down. of the earth’s 
motion, owing to tidal friction. E | 
_ This Sir F. Dyson considers as the first 
important modern discovery due to 
æclipses, though he added that from ob- 
.serving the earth’s shadow on the moon 
during lunar eclipses the great Greek 
astronomer, Hipparchus, in about the 
third century B.c.-made a fairly accurate 
determination of the moon’s distance from 
the earth. 
` The second discovery due to eclipse he 
-claimed to be the flamés or prominences 


| ~ which in 1868 made such an impression on 
Lockyer and ‘Janssen that they were not 


satisfied until they found a way of ob- 
‘serving them without an eclipse, and 
started the great work now regularly done 
by the spectrohaliogramh. 
' Next came the study of the sun’s 
corona, which includes some substances 
mot yet identified, but which the lecturer 
‘thought might very possibly be known 
_ gases under .unusual conditions of tem- 
perature, pressure, and electrical excita- 
tion. One very important result of the 
-study of the corona is the periodicity of its 
form, which varies through the sun-spot 
-cycle. | | | 
He referred to the search for a planet 
mearer the Sun than Mercury, which had 
been suggested to account for some anoma- 
lies in Mercury’s motion, just as Neptune 
‘had been predicted by Adams and Le Ver- 
rier to account for anomalies in the move- 
ments of Uranus. Photographs taken at 
‘several eclipses have convinced astrono- 
‘mers that the supposed planet close to the 


f Bun, to which the name of Vulcan had 


een assigned in advance, does not exist. 
The next suggestion to account for the 
ninexplained movement of Mercury was 
that of Einstein, with which the Astrono- 
mer-Royal ended his list of discoveries. He 
showed several pictures of eclipse expedi- 
tions, with special reference to one near 


Sumatra in 1901, at which he himself was |` 


working, and finished with some pictures 
from Christmas Island, where the Green- 
wich expedition had such an. unfortunate 
experience last month. At least two in 
4Australia had reported good conditions, 
but we must wait some time for definite 
results. | 
r § &-< ___ 
“THE “ARISTOCRAT” SLIDE RULE 


Messrs. John Davis and Son (Derby), 
.Astd., of All Saints’ Works, Derby, are 
zntroducing this special 5-in. slide rule 
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{cable word ‘‘ Aristocrat ’’), which is built | department of the Technical School, in 


urged on the members of the Birmingham 
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The ‘‘ Aristocrat ’’ Slide Rule. 


By means of their new type magnifying 
cursor, the readings of the 5-in. rule with 
10in. markings are considerably clearer 
than in the 10-in. rule itself. 

The body of the Sin. rule is fitted with 
a metal back, thus overcoming expansion 
and contraction. , 

The price of the “ Aristocrat” 5-in. 
celluloid slide rule, with long ends, con- 
taining A, B, C, D, S, T, and log scales, 
subdivided similarly to the 10-in., also 
divided on -the edges in ins. and m/m on 
celluloid, with magnifying cursor and 
case, post free, is 19s. 6d. | 

They are also publishing a most useful 
book on the slide rule, a practical manual 
for engineers and students, which has 
reached its fifteenth edition, by Charles 
N. hai Wh.Sc. Price, post free, 
ds. Od. 
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WASTE AND INEFFICIENCY IN 


THE METAL INDUSTRIES. 


The importance of.eliminating waste and 
inefficiency in the metal industries was 


Metallurgical Society by Mr. A. J. G. 
Smout on his inauguration as president 
on the 4th inst. 

Mr. Smout said metallurgists were ‘not, 
generally speaking, using the materials 
they had at their disposal to the greatest 
advantage, neither was their works prac- 


tice always ‘the best of. which they were 


capable. While not excusing labour for 
its many follies, he thoughi there had been 
too great a tendency in the past to saddle 
certain phases of waste and inefficiency 
upon the manual. worker, charging him 
with deliberate low production and wan- 
ton wastefulness, and leaving it.at that. 
It was not fair to blame labour for its 
inefficiencies unless those who, by virtue 
of their higher education, training, and 
experience were supposed to know better, 
were prepared to show them the way. 
Sound metallurgical practice, founded on 
scientific principles, and combined with 
common-sense general management, were 
the most efficient methods of eliminating 
waste. , | 
After indicating various methods by 
means of which waste could be traced, he 
referred to flagrant cases of waste in the 
mining, smelting, and manufacture of 
metals, all of which instances were due to 
poor technology. p Z 

During the evening the President pre- 
sented the society’s student prize and 
bronze medal to Mr. L. F. Wharton, a 
student of the Birmingham Technical 
School, for his thesis 'on brass rolling-mill 
practice. . The -society’s silver medal was 
presented to the retiring president, Dr. 
F. Johnson, head of the metallurgical 
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on the same principle and is subdivided | recognition of his valuable services to the 


similarly to their 10-in. rule (cable word | society and the excellent work he has done 


4¢ Autocrat ’’). 


for motallurgical science. 


BIRDS ALONG THE, EAST COAST, 
Perhaps one of the most interesting 
parts of the coastline for seabirds is 
that portion of the shore lying between — 
Port Seton and Aberlady Bay. Here 
during the autumn and winter consider- 
able numbers congregate to feed and rest 
when the tide is out, and the locality is 
well known to many ornithologists and 
wildfowlers as one of the best neighbour- 
hoods for observation and sport within a 
considerable radius. - , 
_ During a recent ramble in this district, 
and while opposite the road: leading to 


Longniddry Station, I noticed a very large 


flock of birds swinging in`from the direc- 
tion of Aberlady Bay. ‘They eventually 
alighted on a stretch of sand close to the 
sea, and proved to be oyster-catchers, and 
the largest flock I have ever observed, 
probably numbering well over 600 birds. 
A very large increase in the numbers of 


-this species is noticeable this year. Locally — 


it is known as the sea-pie and red-runner. 
It is a very agile bird, and although its 
toes are unwebbed it can swim well. Often 
the birds walk right into ‘the water and 
swim about in search of food, but invari- 
ably keeping close to their landing-place. 

Crossing over the sands, I disturbed 
five shelducks from a water hole, which 
made off in haste in the direction of Gos- 
ford Woods, and'a few minutes later I 
was much interested to see a' small. party 
of five bartailed godwits .busily feeding 
on a stretch of sand covered over with a 


‘slimy green weed close to the outgoing 


tide. With the aid of my binoculars I. 
could see the birds turning over this 
weed with their bills to get at the ‘food 
beneath. Then a small’ party of ring 
plover put in an appearance, and almost 
immediately commenced to feed, running 
out and in among the godwits without — 
molestation from them. . 


_ Continuing my journey shorewards to- - 
wards Aberlady Bay, I noted the following 


‘species :—Green plover, golden plover, 


wood pigeon, stockdove, starling, rock 
pipit, pied wagtail, tufted duck, curlew, 
and a single example of the teal. In the 
tideway an immature red-throated . diver 
was causing some commotion in his efforts 
to reach the sea by using his wings, feet, 
and bill to find deep water and appa- 
rently much handicapped in some way. 
After considerable trouble he was relieved, 
and I then found him to be covered with 
a sticky, dark-coloured oil which had 
clogged up his feathers so badly as to 


‘make it impossible for him to use his 


wings. After “giving ~hint™ a clean and 
removing the surplus oil and, sand; he 
was released at the edge of the sea.— 
W. A. N., in “The Scotsman.” ` 


n O Ee- 


White Heather.—There is an impression 
abroad that we owe the idea that white 
heather is lucky to the Highlander, It is 
said to have been the badge of the Chief of 
Clanronald. But it is, perhaps, doubtful if 
one Englishman-in a thousand ever heard 
either of the Chief or the clan. The one 
solution ‘of the problem which satisfies all 
requirements is found by comparison. When 
we are told that it is lucky to find a four- 
leaved clover or shamrock, a piece of white 
heather, or a nut with two kernels, we at once 
see that there is an element of the wonderful, 
eccentric, abnormal, rare, or monstrous. The 
undisciplined mind always likes to attach to 
these qualities the idea of good or evil omen. 
If the possessor has a plant or animal which 
is regarded with aversion, then its peculiari- 
ties are symptomatic of evil. Is it looked 
upon with favour, then its idiosyncrasies are 
indicative of fortune. So white heather is 


llucky,because it is a departure from the 
| normal. i i 


. 
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SCIENTIFIC SOCIETIES. 


MANCHESTER ASTRONOMICAL 
SOCIETY. 


SYLLABUS 1922-23. 


November 1.—Annual meeting. Elec- 
tion of Officers and Council. President’s 
Address: “The Oxigin of the Solar Sys- 
tem,” Rev. A. L. Cortie, S.J., F.R.A.S., 
F.Inst.P. December 6.—“The Aurora 
Borealis,” Raymond Whitehead, Esq. 
1923.—January 10.—‘‘Solar Photogra- 
phy,” Edward fT. Whitelow, Esq., 
F.R.A.S. February 7.—‘‘The Kinetic 
Theory of Gases and its Application to 
Cosmology,” Professor Sydney Chapman, 
D.Sc., F.R.S. March 7.—“ Practical 
Telescopic Observations of the Stars,” 
H. Leslie Dilks, Esq., F.R.A.S. April 4. 
—‘ Astronomical Mirrors: their Con- 
struction and Use,” John H. Hindle, 
Esq., F.R.A.S. May 2.—“ The Continu- 
ous Spectrum,” Professor Ralph A. Samp- 
son, D.Sc., M.A., F.R.S. (Astronomer 
Royal for Scotland). Meetings.—The 
meetings are held at the rooms of the Man- 
chester Literary and Philosophical 
Society, No. 36, George Street, Manchas- 
ter, at 7 p.m. prompt. Members may in- 
troduce visitors to the meetings on enter- 
ing signature in attendance register. 
Membership. — Annual subscription, 
10s. 6d.; students, 2s. 6d.; entrance fee, 
5s. ; ‘life membership six guineas. 

Library.—The library of the society is 
housed at No. 36, George Street, where 

‘the books may be consulted or borrowed. 
The assistant librarian, Mr. W. G. Chew, 
will be in attendance from 6.30 to 7 on 


the nights of the meetings. Catalogues of 
the library may be obtained gratis. 

Godlee Observatory.—By kind permis- 
sion of the Principal of the College of 
Technology (Professor B.. Mouat Jones), 
members of the society are allowed access 
to the Godlee Observatory and telescopes 
each Wednesday night throughout the 
year (excluding the month of August) 
from 7 to 10 o’clock (except on the nights 
of the ordinary monthly meetings). 
Special arrangements will also be made 
for occasional visits to the observatory on 
Saturday afternoons during the summer 
for solar observations. 


ROYAL AERONAUTICAL SOCIETY. 


Professor Leonard Bairstow inaugu- 
rated his year of office as Chairman of 
the Royal Aeronautical Society by reading 
the opening paper at a meeting of mem- 
bers held on the 5th instant at the 
United Service Institution, Whitehall. 
Before commencing, he presented the 
Society’s silver medal to Mr. H. R. 
Ricardo for his paper on ‘‘Some Possible 
Lines of Development in Aircraft 
Engines.” Mr. Stanley Evans was also 
presented with the ‘‘ Pilcher Memorial 
Prize” for his paper on ‘‘ Commercial 
Aircraft,” read at a students’ meeting. 

Dr. Bairstow took “The Work of S. P. 
Langley’’ as his text for a plea for 
organised research work. He recalled 
that Samuel Pierpont Langley was secre- 
tary to the Smithsonian Institution, 
Washington, and devoted nearly twenty 
years to experiments with flying machines, 


during which he succeeded in being the 
first to produce, in 1896, a power-driven 
model capable of free flight. Without 
Langley it was almost certain that flying 
would not have been ready for the war. 


.His model had a wing area of 40 square 


ft., and was driven by a one horse-power 
steam engine. It rose about 70 ft. in the 
air, and travelled a distance of 3,000 ft. 
Langley’s work came to an ‘end because 
the Board of the Smithsonian Institution 
deemed it advisable to suspend operations 
in that direction; rather an indication 
that’ Boards—including Air Ministries— 
could not utilise the enthusiasm of scien- 
tists under their control? Could an ad- 
ministratoy who had no scientific know- 
ledge direct the work of scientists?’ Had 


‘Britain ever allowed a fair trial to the 


executive control of scientific work by a 
man of science ? 

The lecturer said he would not answer 
his own questions, but the subject was a 


proper one for the concern of the Royal 


Aeronautical Society. 


MEASUREMENT BY WIRELESS. 
The first meeting of the Royal Philo- 


‘sophical Society of Glasgow for the 
session 1922-1923. took place: in the 


Society's Rooms, at 207, Bath Street, 
Glasgow, on the 4th ,imstant, when 
Professor Richard Whiddington,. M.A.. 
D.Sc., Cavendish Professor of Physics in 
Leéds University, delivered a lecture on 
‘* Measurement by Wireless.” 

Professor Whiddington said that during 
the Great War the inventive: faculties of 
the Allies in particular were devoted to 
the rapid development of wireless tele- 
graphy and telephony. These efforts (in- 
cidentally largely successful to a certain 
point) had placed ‘in: the hands of. the 
physicists a new and useful’ weapon—the 
thermionic valve, used in conjunction 
with the ordinary wireless circuits, so 
easily handled, and therefore beloved of 
amateurs. The valve was made to sus- 
tain electric oscillations of some hundreds 
of thousands periodicity in a manner 
rather analogous to the maintenance of a 
clock pendulum in vibration: by the 
escapement mechanism. The lecturer then 
gave an account of a new apparatus 
devised by him two or three years ago, in 
which these same wireless circuits were 
made to oscillate at ten million frequency, 
or thereabouts, and harnessed to a device 
primarily intended. to measure minute 
length changes. Until the apparatus was 
devised the most sensitive arrangement 
was the so-called. interferometer, which 
was, however, limited in its sensitiveness 
by the fact that light itself had a stric- 
ture—being, as everyone knew, a form of 
wave motion. Such an apparatus, in fact, 


was only capable of indicating changes |; 


in length of the same order as the wave 
length of light. 

The new apparatus, he said, was not 
limited in this manner, and had been 
made to indicate changes many hundreds 
of times less. It was not very difficult, 
in fact, to measure changes in length so 
small as one two-hundred millionth of an 
ineh, a distance of about the same magni- 
tude as the diameter of a hydrogen atom. 
Experiments were shown with a rough 
form of the apparatus, only capable of 
Indicating one ten-millionth part of an 
inch or so. 


SCIENTIFIC NEWS. 


— + —_ 

Colonel Edmond Herbert Grove-Hills 
C.M.G., C.B.E., F.R.S., D.Sc., who died 
on October 2 at his residence at Campden 
Hill, W., was a well-known astronomer. 
The. son of Herbert A. Hills, of Hi 
Head Castle, Cumberland, and elder 
brothes of Mr. J. W. Hills, M.P., he was 
born on August 1, 1864, and went to Win- 
chester. Entering the R.E. from Wool- 
wich in 1884, he was assistant instructor 
at the School of Military Engineering m 
1898-9, and was promoted to Major im 
1901. From 1899 to 1905 he was D.A.A.G. 
Headquarters, and in 1906 he contested 
Portsmouth as a Conservative. In August 
1914, he rejoined, and was appoin 
Assistant Chief Engineer, Eastern Com- 
mand, with the rank of Colonel. In 1918 
he was gazetted Brigadier-General, and re- 
ceived the ©.B.E. in the following year. 
He had been made C.M.G. in 1902. In 
1920 he assumed by deed poll the addi: 
tional name of Grove. Colonel Grove- 
Hills was formerly hon. director of the 
Observatory at Durham University. In 
1911 the was elected F.R.S., was Presi- 


dent of the Royal Astronomical Society 


1913 to 1915, and was the author of many 
papers on astronomical and allied sub- 
jects. . 


The Photographic Fair, which for s 
number of years past has been held at the 
Horticultural Hall, Westminster, will be 
held from Thursday, March 15, to Satur- 
day, March 24. The Holland Park Hall 
will provide about three times the floor 
space, in addition to that in galleries 
which will be devoted to a: variety of 
attraction. 


Professor Flinders Petrie discoured 
on the social life of ancient Egypt in & 
lecture, the first of a series on Egyptology, 
at University College on October 5. The 
earliest stage of which we knew, he said, 
was that of the hunting people, who, 
banded into tribes under a chief, marked 
ont tracts of country for their own exelu- 
sive use. Grain stores were established at 
intervals of twenty miles, and these 
depots were: the only form of capital. 
Later, values were reckoned in copper, and 
power increased after the introduction of 
gold and silver currencies, just as England 
expanded when gold came first into com- 
mercial use'at about the time of Edward 
III: Slavery in Egypt never attained, as 
in Greece or Italy, serious and infamous 
proportions, Herodotus, in his account 
of the building of the Pyramids, gave an 
interesting picture'of the conditions of 
work. The men were well organised, not 
overworked, and as happy as when a 
home, Moreover, such ‘lessons of com- 
bined action and united skill were learnt 
as later resulted in the ship with 4,000 
oars, in which every rower must have 
worked with the precision of a machine, 


and in which a quarter of a second’s mis - | 


timing might have meant disastar: 


of the Queen Anne period by John May. 
It is the gift of Mrs.. May, of Woodford, 


in memory of her husband, a descendant | 


of this distinguished family of 17th cen- 
tury lHorologists: The clock is in a walnut 
long case,, with 12-in. square dial, and 
goes for a month with once winding. The 
escapement’and movement are constructed 
in the usual style of the period. In the 
centre of the door of the case there is è 
“ bull’s eye” opposite the pendulum bob. 
This was probably for the purpose of see- 
ing, whether: the’ clock was “taking the 


a ne 


The horological collection of the Clock- | 
‘makers’ Company at the Guildhall has | 
‘been enriched by the addition of a clock | 


{ 


i 
i 


: the subject af much conjecture. 


Ocr. 13, 1922. 
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time.” ‘The swing piece on a bracket 
clock dial answers the same purpose. 
John May, the maker, came from an 
Oxfordshire family, and at one period 
practised his art at Amsterdam. He. was 
admitted to the Freedom. of the Company 
in 1692. 


At the opening of the fiftieth winter 
session of the Birmingham and Midland 
Institute Scientific Society on the 4th in- 


` stant, Mr. J. B. Tucker, in his presiden- 
- tial address on ‘‘ Miles and Milestones,” 


dealing first historically with the estab- 


- lishment of the mile as a unit of linear 


measurements, said the way in which it 
gradually reached its real basis was m 
Tucker went on to speak of its applica- 
tion in the measurement of distance. If we 
excluded the few Roman milestones now 
known to exist, the milestone was com- 
paratively a recent institution, as from 
Roman times they had no knowledge of 
any such thing until about 1630, or 
shortly after the establishment in the 
Teign of Elizabeth of the statute mile. 
The first real series of proper milestones 
and the oldest now existing in the coun- 
try in a state of anything like a reason- 
able state of preservation, were those 


erected by the Master of Trinity on the 


Cambridge road in 1725 to 1732. 


Dr. Robert Knox, radiologist at King’s 
College Hospital, delivered an interesting 
lecture last Saturday afternoon at the 
medical school attached to that hospital, 
on the subject of X-Rays and Radium. He 
pointed out that whereas the first photo- 
graphic exposures in connection with 


| ‘X-Rays lasted twenty minutes, to-day the 


fiftieth or hundredth pars of a second 
sufficed. He referred to the value of X-Rays 
in surgery and during the war. He him- 
self had conducted a number of experi- 
ments in the examination of materials 
used in aeroplanes which enabled flaws to 
be discovered in the wood and other mate- 
rials employed. Shells were systemati- 
cally examined ‘by means of the rays, 
which proved how great was the range of 
penetration. Dealing with the service 
rendered to medical science by radium, 
Dr. Knox said its curative properties were 
discovered accidentally, and it was grati- 
fying to know that in subsequent develop- 
ments British scientists had taken a pro- 
minent part. As regards the future, he 
thought there must be complete collabo- 
ration between the surgeon and the 
radiologist. 


At the laboratory of experimental sur- 
gery of the Collége de France, last Satur- 
day, Dr. Voronoff made a communication 
on the grafting of the interstitial gland 
of a chimpanzee on a human being, which 
the Congress of Surgery had declined to 
listen to on the previous Thursday. Dr. 
Voronoff showed the stages of the opera- 
tion on a film, and presented M. A. L., 
the Englishman on whom the operated two 
Years since, who stated that he had re- 
covered his vigour of twenty years ago. 


After 100 years’ neglect, Barnet’s old- 
time Physic Well is to be re-opened for the 
cure of colds, fevers, rheumatism, and 
other maladies. It had a great name in 
the 17th and 18th centuries, and Pepys 
wrote in its praise. The local Council say 
that the water is as pure and healthful 
as ever, and they believe that the restora- 
tion of the Physic Well will give a fillip 
to the town. 


One of London’s telephone exchanges 
in Roman Road, Barnsbury, was formerly 
a chapel, in which Michael Faraday wor- 
shipped for many years, The building is 
now occupied by the North telephone ex- 


change, and the staff have fixed memorial 
tablets, which were unveiled by Lord 
Kelvin, to commemorate the fact 
that Faraday was a member of the con- 
gregation. A bronze plate fixed to the 
wall marks the position Michael Faraday 
occupied when on the platform, and a 


‘small octagonal bronze plate, with the 


initials ‘‘M.F.,’’ indicates the spot upon 
which his pew stood. It is recorded on 
the tablet that the telephone staff ‘‘ com- 
memorate the fact that Michael Faraday 
used to worship here from 1862 till the 
date of his death in 1867. From 1862 to 
1899 this building was a meeting-house of 
the Sandemanians, 
Faraday was an elder.’’ 

The forty-first annual meeting of the 
Birmingham Sunday Lecture Society was 
held on October 5. Mr. W. J. Lancaster, 
why was re-elected president and thanked 
for his past services, in moving the adop- 
tion of the report, said the original ob- 
ject of the society was to find some 
pleasure apart from the public-house for 
the working-class population of Birming- 
ham. They had grown into 'an organisa- 
tion far greater than the promoters ever 
contemplated, and that despite much 
opposition at the outset from clergy and 
members of the Council. He was glad 
they were able to contribute £272 12s, 1d. 
last year to charities in the city, and he 
hoped they would be able to do even more 
in that direction in future. | 


` Little more than mention need be made 
of the thirteenth edition of the ‘‘ Watch 
and Clock Makers’ Handbook,” by the late 
F. J. Britten (London, E. and F. N. Spon, 
Ltd., 57, Haymarket, S.W.1,. 12s. 6d. 
net), so universally has the book been 
ee as one of the very best guides 
to the craft of which its author was so 
skilled an authority, and for the welfare 
of which in so many ways he did so much. 
Time tries all things, we know, but on the 
edition now ready all that was needed 
was the bringing up to date of matters 
such as Hall marks, etc., and the welcome 
replacement of worn illustrations. But 
several new items have been added in an 
appendix at the end of the book, their 
alphabetical position in the body of the 
work bding indicated with a star in the 
text with a footnote. Among these items 
may be mentioned Wireless Time Signals 
and the Act of Parliament Clock, etc. The 
wide scope and the thorough and pain- 
staking manner in which all the practical 
details of the trade have been carefully 
chronicled and explained, and the exten- 
sive manner in which the book is illus- 
trated by a very large number of excellent 
diagrams and photographs, render it in- 
dispensable to the learner and apprentice, 
and an invaluable vade mecum to the 
skilled horologist. 


Probably the ‘‘ Popular Science ” artiale 
in Science Progress (London, John Mur- 
ray, 6s.) will attract most readers, dealing 
as it does with the supposed influence of 
ths Moon on plants, animals, and the 
affairs of mankind, and embodying the re- 
sults of some interesting experiments by 
the author, Mr. H. Munro Fox, M.A., of 
the Biological Laboratory at the Cairo 
School of Medicine, from which it seems 
that the belief of the Mediterranean 
fishermen that some shell fish acquire a 
greater size with the increase of the Moon 
is not unfounded. The other articles are 
on “The Spectrum of Hydrogen,” by S. 
Barratt, B.A.; “Arabic Chemistry,” by 
E. J. Holmyard, B.A.; and “Some Fac- 
tors in the Life History of the Leucocyte,”’ 
by F. E. Taylor, M:Sc., F.R.C.S. The first 
of the “ Notes ’’ on ‘‘Scientific Politics ”’ 


deserves the careful consideration of all) 


of which Michael. 


thinkers, who are, to-day, not unreason- 
ably doubtful about the value.of ‘‘ Public 
Opinion ” and ‘‘ Whirlwind Campaigns ” 
of the sort “Eve practised on Adam 
when she persuaded him to eat the apple 
against his will,” and Lord Northcliffe 
‘‘ with less successful or less disastrous re- 
sults when he advocated standard bread.” 


‘Water’ Power in the British Empire ’’ 
(London : Constable and Co., Ltd., 10 and 
12, Orange Street, Leicester Square, 
W.C.2, 3s. 6d.) is an extremely valuable 
collection of the Reports of the Water 
Power Committee of the Conjoint Board 
of Scientific Societies. Sir Dugald Clark, 
K.B.E., F.R.S., the chairman, contributes 
a preface in which a comparison is made 
of the water power of the British Isles, . 
stated, as given in the census of 1907, to 
have been 10,578,475 h.p., with that alvail- 
able at present, which is 1,750,000, con- 
tinuous. In view of the much larger water 
power of other countries, the British total 
appears insignificant, and Sir Dugald 
Clark urgeseon engineers their pressing 
duty to devote their most serious oon- 
sideration to the application of all possible 
= power to supplement the work of 
coal. 


A fourth edition of ‘‘The Internal Com- 
bustion Engine,” by H. E. Wimperis, 
M.A., F.R.AeS., M.I.E.E. (London : Con- 
stable and Co., Ltd., 10 and 12, Orange 
Street, Leicester Square, W.C.2, 12s. 6d.), 
includes some account of the notable ad- 
vances made in internal combustion 
engine theory and practice, as a result of 
the intense stimulus of the war, much of 
which was due to the growth of aviation. 
The author’s previous various and able con- 
tributions to the literature of the subject 
are well known to our readers, who will 
appreciate the bringing up to date of one 
of the most valuable. The book is well 
illustrated. * 


—_>-20e-<__ 
LETTERS TO THE EDITOR 


CEPHEID VARIABLES—ADJUSTING AN 
EQUATORIAL — THE LATE COL. 
GROVE-HILLS. 


(116]—Cepheid Variables (173. p. 115.)— 
The first characteristic of this classof Variable 
stars to be noticed was that the rise to maxi- 
mus was accomplished quidker than the fall 

period of variation for 


to minimum. The 
5 Cephei, that gives the name to the class, 
is 5d. 8h. 47m., of which 1d. 14h. 36m. only 
is taken up by the increase of light, and 
during the remaining part, which is about 
twice as long, the brightness decreases, the 
range being 3.7 to 4.9 mag. In 1889 the 
method of detecting close binary stars by the 
doubiing of lines in their spectrum was found 
out, and in the year 1894 it was realised that 
5 Cephei is a spectroscopic binary, with a 
period of revolution of 5d. 9h., the same as 
that of the light variation. Similar observa- 
tions have been made of other stars of the 
class and like conclusions drawn, but it can- 
not be assumed that the light variation is 
caused by eclipse or occultation of one star 
by the other, because the times of variation 
of light and of velocity do not correspond as 
they should if this were the case. The prin- 
cipal characteristics of the Cepheid Variables 
were tabulated in a Lick Bulletin (No. 151) 
in 1908, thus :-— 

1. Their light varies without pause. 

2. The amount of their light variation is 
about one magnitude. 

3. Their periods are short—a few days 
only. ; 

4. They are of a spectral type, approxi- 
mately solar. f 

5. They seem to be found in greater 
numhers in certain parts of the sky, notably 
in the Milky Way. E 

6. All/ those stars- whose radial velocities 
havebbeenIstudied have been found to be 


~ 
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binaries, whose period of orbita! revolution: 
coincides with that of their light-change. 

7. The orbits, so far as determined, are all 
small, the diameter being of the order of 
4,000,000 km. ar less. 

8. Their maximum light synchronises very 
closely with their aximum velocity of ap- 
proach, and minimum light with maximum. 
velocity of recession. 

9. No case has been found in which the 
spectrum of more than one component has 
been bright enough to be recorded in the 
spectrograms. 

The first mentioned characteristic sharply 
separates these stars from the Algol type. 
The eighth shows that their variation cannot 
be due to occultation by the dark companion, 
since in this case minimum must occur 
at, inferior conjunction. The sixth property 

. makes it necessary that a theory concerning 
these stars must connect the light variation 
with the orbital revolution. l 

Has the queriest framed the latter part of 
his question quite correctly? A relation 
between luminosity, or absolute magnitude, 
holds for all stars, knowing, as we do, their 
apparent magnitude. dt. seems likely that 
the intention was to ask aboute the relation 
between the period of variation of Cepheid 
variables and their absolute magnitude, 


and, therefore, their distance, which is due. 


largely, if not entirely, to Prof. Harlow 
Shapley, Director of the Harvard College 
Observatory. The original data on which 


this depends is, perhaps, a little scanty, for 


it consists of the proper motions and_ the 


velocity in the line of sight of eleven Cepheids. 


that had teen observed spectroscopically, 


and from this information, by a method. 


which it would ibe difficult to explain in few 
‘words, the parallax of these stars was deter- 


mined. Direct measures of the parallax of 


four of these were available for compari- 
son. By means of these parallaxes the abso- 
lute magnitude of the stars was found, and 
a marked correlation between the period and 
the absolute magnitude was evident. When 
ethe period was 7.7 days the mean absolute 
magnitude of the variable was — 2.8; if the 
period was 4 days, the absolute magnitude 
was -—1.6. This seems to be! a sufficient 
answer to the question. By an extension of 
this, a curve is drawn from which the dis- 
tance of all such variable stars may be derived 
as soon as their periods and apparent mag- 
nitudes are measured, and when it is assumed 
that Cepheids of a given period are com- 
parab:e wherever found, the relation yields 
the parallax of any cluster containing Cepheid 
variables. l 
Adjusting an Equatorial [180, p. 115].— 
With all due respect to Mr. Ellison’s reply on 
p. 126 to this question, may I enlarge on the 
dictum contained in his sentence “ shift the 
whole instrument until it does.” In other 


words, he recommends a method of trial and. 


error, and I think if this is followed the 
use of the level he suggests may be dispensed 
with. A very good way, that has been before 
described in this column, is to set the hori- 
zontal wire of the telescope on a etar near 
the south meridian, and let the clock drive. 
If after an hour (say), or even less, the 
star is seen above the wire (inverted image) 
the pole of the instrument is too far to he 
east, and the position of the instrument 
must be corrected in that sense. Then if the 
telescope be set in the same way ona star 
about 6 hours west of the meridian, and 
after a similar interval it is below the wire 
(inverted image), the pole of the instrument 
is too low and must be raised. If the star 
had been 6 hours east of the meridian, and 
the same thing had happened, that is, if the 
star bad run below the wire, the pole of the 
instrument would have been too high, and 
aice-versa in all the cases. If the stars 
chosen had been all at about forty or fifty 
degrees altitude (say), this will correct for 
refraction approximately in that zone, as it 
would have done if they had been near the 
Pole, but, as Mr. Ellison says, it is difficult: 
to provide for all parts of the sky. I 
am glad to take the opportunity of 
writing this again, because when I 
described the method, which I know to be 
back I gave the details 
for direct image, not inverted, and omitted 
to state this, which cansed some little trouble. 


I 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 3003. 


C a SS 


There are more subtle imperfections of an 
equatorial which are not often taken into 
account, but are sometimes troublesome, the 
first being want of perpendicularity between 
the te.escope and the declination axis, which 
causes an error akin to collimation error in 
a transit instrument; and, secondly, the 
declination axis may not be at right angles 
to the polar, which is equivalent to level 
error in a transit. The effect. of these errors 


may be serious in refined Photography. They 


will be found treated in Chauvenet and per- 
haps other text ‘books, and they may be 
determined ‘by anyone who is interested and 
expert in such things by solution of equa- 
tions, in which errors of reading of the 
declination circle are the data, and the co- 
efficients are hour angle and deciination. © 
May I express’ my sense of the loss that 
the Royal Astronomical Society and other in- 
stitutions have suffered by the death of 
Colonel Grove-Hills, which must have come 
as a shock to many who saw him in 
apparently unimpaired health only a few 
months ago. As is often the case with useful 


pecple, his name may not be familiar to the 


world generally, but he did a great deal. 
He was in a position to make expensive ex- 
periments, and being an expert in photo- 
graphy and an officer in the Royal Engineers, 
in the year 1895 he made a well-designed 
attempt to determine longitude by a method 
of photographing the Moon. Nearly twenty 


years later he became Honorary Director of | P 


the Observatory of the University of Durham, 
and there he set up a Suspended Zenith Tele- 
scope made to his design similar in principle 
to the Cookson instrument now at Greenwich, 
the flotation being replaced by suspension. 
He was President of the Society from 1913- 
1915, and Treasurer at the time of his death. 
The occupant of this office has the business 
and domestic affairs of the Society much in 
his hands, and Col. Grove-Hills did not con- 
sider his position a sinecure. He was also 
the Secretary of the Royal Institution, where 
again his activities were by no means limited, 
and where his Joss will be much felt. - 
H. P. Holiis. 


THE EVOLUTION OF THE 
LABORATORY MICROSCOPIST. 


[117.}—The object of every microscopi- 
cal observer is to provide himself with the 
most efficient instrumental equipment for the 
work in hand. The aims of all workers are 
not identical, hence arise the differences of 
opinion as to ways and means. These are so 
marked that the onlooker, who is not greatly 
concerned in such matters, has come to re- 
gard scientists and their differences with 
scarcely more respect than he vouchsafes to 
rival politicians, taking each at the other’s 
valuation, which frequently does not amount 
to much. 

When our professional workers suddenly 
realised that the microscope, previously be- 
littled by them, had become a necessary tool 
in their own special departments in conse- 
quence of advances in knowledge made there- 
with on the Continent, it not unnaturally 
followed that they, having: been uninter- 
ested in the advanced form of instrument as 
developed in this country, turned to the 
Continental instrument, of the value of which 
they had become suddenly aware, owing to 
the results there obtained by its means. 
Thus, at the dawn of professional micro- 
scopy in this country it was assumed that the 
best equipment to enable foreign progress to 
be followed must be that employed on the 
Continent, a frame of mind that has been 
consistently maintained to the present day by 
the great bulk of medical and laboratory 
workers.. Especially the brilliant bacterio- 
logical discoveries of Pasteur created a pro- 
found impression in the laboratories of the 
world, end nowhere greater than in this 
country. Totally lacking any observational 
knowledge or experience, it was inevitable 
that the professional worker, suddenly real- 
ising his position, should turn to the Conti- 
nent for his equipment and guidance. Thus, 
various editions of the Hartnack stand have 


been extolled as the ideal instruments for 


high-power research, and the Powell model, in 


spite of its Continental and world-wide re- 
cognition as the premier instrument, ; was 


Ocr. 13, 1922. 


never professionally popular in this county 
from the commencement; medical microscop. 
ists in general ignored its claims as the most 
efficient instrument of research, as they 
ignored the finely corrected British achro 
matic condenser and extolled the crude Abbe 
chromatic as affording the last word in ef- 
cient illumination! Thus, until recently, 
various forms of the Hartnack stand fur- 
rished with the Abbe chromatic illuminator 
reigned supreme in our laboratories, although 
this is not quite the case to-day. The highly 
corrected aplanatic condenser, so long 
ignored, is now recognised as necessary for 
advanced work by those who until a few 
year ago were loud in praise of the cride 
Abbe chromatic, and the heavy “ Research” 
model stand has replaced the small Conti 
nental in every laboratory where the best re 
sults are aimed at. Thus, progress has ben 
exactly on the lines advocated by those whos 
advice was rejected in the past, and it my 
not be too optimistic to predict that the 
most able laboratory microscopists will 
gradually educate themselves into apprec: 
tion of still higher dnstrumental types 
than those now employed, greatly as these ar 
in advance of the primitive Hartnack and 
Abbe chromatic illuminator, so genenlly 
championed but a few years ago as the best 
pcessible research instruments. 

' The limitations of the usual medical micr- 
scopical outfit were always patent to thos 
rovided with better equipments. Thu, 
when the Malta fever germ was discovered, it 
was thought 10 (be unprovided with a flagel 
lum, and its motions were described as 
Brownian, although, with efficient manip. 
lation, it could, and can, be seen to b 
plainly flagellated in ordinary stained pre 
parations. The tubercle bacillus is also œr- 
tainly flagellated, although in all likelihood 
this may not be acknowledged by medical 
microscopists. Such zesults prove tha 
laboratory observational technique is not at 
good as it might be. Years ago, when it sa 
announced by the writer that the M. melto 
sis was clearly flagellated, a medical cnt 
announced that it was quite unimpora 
whether it possessed flagella or not Ths 
may be the case from a purely medical point 
of view, but is hardly so from an observa- 
tional. In describing a bulldog the tail 
might be overlooked by a superficial ob 
server or considered not an important part 
of the anatomy, but that same observer 
might eventually find it of considerable per- 
sonal importance to note when approaching 
the dog the indications of its tail! Presum 
ably, the duty of any precise observer is to 
describe all the visible details of the objet 
under investigation, leaving the question of 
their relative importance for future decision. 
The necessity for detailed results is appr 
rently now better- appreciated by laboratory 
microscopists. | Witness recent ultra-violet 
light photographs of the anthrax 
which have revealed internal structure of ad 
apparently similar nature to that deseri 
and figured in that bacillus upwards © 
twenty years ago (Journal of Q.M.C., Second 
Series, Vol. VII., p. 387), where intern 
structure in the bubonic plague us 5 
also figured and described. 

Historically, the evolution of the typical 
medical laboratory -:nicroscopist has neen 
from the much- belauded crude Hartnack 
stand and greatly extolled chromatic Able 

illuminator to the present more efiam , 
“ Research ”?” model, provided with a wel 
corrected aplanatic achromatic condenser. 48 
truth, he has slowly advanced along the roa 
pointed out to and rejected by him at the 
outset. The cost of this slow advance 
been the loss of the world-wide prestige ont 
enjoyed by this country’s instruments, whic 
were universally regarded as _ unnivale 
Now much is heard here of foreign mice 
scopes and lenses, but nothing is ever hes 
on the Continent and in America of Bris 
optical products, once so famous. The pos 
tion is that of the pompous professor who 
asked a student, ‘‘ What do they say of mo 
at Oxford?” only p agen va reply, 
“ They say nothing of you at Oxtord. | 

ae DE A'A. Ç. Eliot Merlin- 

Ealing, Oct. 6, 1922. s 

P.S,—In order tõ avoid misunderstanding! 
it may. be(well tó ada that it is not suggested 


— 


ev oiw Prop 


-son telescopes to aspiring stargazers ! 
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that our opticians should supply only Powell] tube and 6°74 for ‘the short tube, giving an 


No. 1 stands. They might as usefully re- 
commended to supply only 100 in. Mt. ee 
e 
average medical student is not wealthy, and 
our hospitals depend on voluntary contribu- 
tions. The more or less elaborated Hart- 
wack is the cheapest and therefore most 
suitable stand for general medical 
urposes, and the: present “` Research ” 
ger models are a decided advance upon the 
smaller forms, sufficient for the present needs 
of more advanced professional workers, who 
yet have to study economy. When progress 
causes them to require something better they 
will see that they get it, as witness the ad- 
vance from the small Hartnack to the “ Re- 
-search,’’ and from the chromatic Abbe to the 
achromatic aplanatic condenser. But it is 
highly desirable that our opticians should 
lead as they led in former times and be in a 
position to supply the very best when re- 
quired to do so, basing their reputations on 
instruments likely to recognised as such 
at the international exhibitions of the future. 
The Powell No. 1 held this proud position in 


the past, and is, in fact, still unapproached, 


much less surpassed, for efficiency and con- 
venience in both low and highest-power work. 
A, A. C, E. M. 


THE DETERMINATION OF THE 
MAGNIFYING ‘POWER OF. THE 
MICROSCOPE. | 


[118.}—Having had occasion to determine 
the magnifying power of a microscope, I re- 
read the excellent article on this subject by 
Mr. Oxley, which was published in the issues 
of the ‘‘ E.M.” for June 13 and 27, 1919. 

As the magnifications at different tube 
lengths were required, the method based on 
the determination of a constant for the 
ocular seemed to afford the most convenient 
solution. 

This method, which is advocated by 
Mr. Oxley as being the most simple one 
hitherto suggested, seems to have been intro- 
duced to the attention of microscopists by 
Mr. E. M. Nelson in a note to the Quekett 
Microscopical Club. It is based on the 
assumption that with the same ocular the 
product of the diameter of the field of view 
and the magnification is a constant quantity 
irrespective of the objective and tube length 
employed. The method of finding the con- 
stant adopted by Mr. Oxley, worked out in 
full in his paper, consists ‘briefly in calcula- 
ting the power for a given tube length and 
measuring the corresponding diameters of 
field, the product of these two quantities 
being, of course, the required constant. 

Now, in order to calculate the power these 
factors must be known—(first)the focal length 
of the objective, (second) the focal length of 
the ocular, and (third) the optical tube 
length. 

The first two factors are generally known. 
or may be readily found, but the exact mea- 
surement of the. optical tube length—especi- 
ally with the Huyghenian tvwe of oculaer— 
presents very considerable difficulty. 

The precise focal lengths of the objective 
and ocular which I was using were known 
but, as usual, the optical tube length was 
unknown. I therefore worked out a simple 
method of obtaining the value of the con- 
stant, which does not require a knowledge of 
the optical tube length. The method is as 
follows : measure the fields of view at two 
mechanical tube lengths, differing by a known 
amount. If dT is the difference in the 
mechanical tube lengths, f, and f, the fields 
of view, d f the difference between the fields 
of view, Fo the focal length of the objective, 
Fe the focal length of the ocular, C the re- 
quired constant of the ocular, then, with the 
inch as the unit of measurement— 

C= 10x fi Xf, x dT 
_ dfx Fo x Fe 


This formula is easily deduced from the 
fundamental equation Mx/f=C. with the 
assumption that an alteration in the mechani- 
cal tube length produces a like alteration in 
the optical tube length. | 
_ Taking as an example the case worked ont 
m detail by Mr. Oxley—‘‘ E.M.,’? June 27, 


average of 6°71 as against 6°72, as stated. | 

I do not know if this method is new—cer- 
tainly no mention of it is made in Mr. Oxley’s 
paper—and it may be of interest to some 
readers of ‘‘ Ours.” Hence this letter. 

It may be noted that, as C is a constant for 
any one ocular, irrespective of the objective 
being used in conjunction therewith, when C 
has been found for a particular ocular, the 
focal length of any objective used in conjunc- 
tion may be obtained from the equation— 

Fo = 10xfh xh x aT 
df x Fe x C- 


Hamilton. Percy J, Robinson. 


ANCIENT AND MCDERN MICROSOOPES. 


[119.}—I heartily support the opinion ex- 
uressed by “H. P.” that the small field in 
many microscopes (and incidentally in tele 
scopes also) is a great drawback. It is a 
pity, because the additional cost of a field 
lens of larger diameter and a larger tube 
must be small when designing an instrument, 
and the advantage would be considerable. 

It is also to be regretted that a microscope 
should ever be made non-inclinable, and some 
good makers have been guilty of this in order 
to provide a cheap instrument. To look down 
a tube vertically for long is not only incon- 
venient but is very injurious to the si ie 


; a 
COLOUR OF INSECTS’ WINGS, ETC. : 
TO MICROSCOPISTS. 
[120.]—I have been surprised to find how 
little information there is in some books 


-| where it might be expected as to the actual 


causes of the colour of some of the most 
brilliantly coloured natural objects, such as 
the scales of butterflies, the wings of a 
dragon-fly, or of a house-fly in the micro- 
scope. peacocks’ feathers, old glass which has 
been long buried, precious opal, and the blue 
opalescence of moonstone. There was a good 
account of the colour of mother-of-pearl in 
the “E.M.” of February 15, 1918, p. 36. 
As regards insects’ wings, Dallinger “ The 
Microscope,” 1901, p. 975, states only ‘‘ Each 
scale seems to be composed of two or more 
membranous lamelle, often with an: interven- 
ing deposit of pigment, on which, especially 
in Lepidoptera, their colour depends. Cer- 
tain scales, however, especially in the beetle 
tribe, have a metallic lustre.” Since the 
colours of scales vary with the direction of 
incidence of light, it cannot be entirely dus 
to absorption by pigment; a microscope slide 
labelled “ Morpho” which I possess shows 
no bright colour at all when the light falls on 
it ‘in one particular direction. On p. 998 
Dallinger, in referring to the wings of a fly, 
merely states that reflected light skows “an 
appearance of cellular areolation,’’ whatever 
this may mean. No doubt these colours are 
generally due either to diffraction by ruled 
or equivalent surface markings, or to inter- 
ferencs caused by laminstion; but it would 
be interesting to have precise information in 
each case, such as microscopists who write 
about wonderful Powell and Lealand micro- 
scopes might give. Probably all the work 
has been done Jong ago. . Q. 


TRICERATIUM FAVUS. 


[121.}—It was not with the idea of de- 
scribing the structure of Triceratium favus so 
much as recording the almost kaleidoscopic 
number of views obtainable from the one 
object with the apparatus mentioned and 
the method described that I trespassed upon 
your valuable space a week or so ago. 

I have been trying to get the same re- 
sults with a Powell and Lealand No. 1 stand, 
which I have had now for many years and 
which is fitted with both binocular and 


| monocular bodies, and possesses one of their 


high-power prisms for use with the binocular 
body. I employed their §-in. objective and 
their achromatic condenser, and used the 
same method of illumination, but the views 
obtained were not so numerous or so well 
defined, neither are they so brilliant, owing 
in all probability to the loss of light in the 
left-hand tube, so have come to the conclu- 


1919, p. 267, table col. 3—the constant works] sion that it was not so easy to obtain those 
out by the above formula at 6°68 for the long views 50 years ago, when the P. and L. bino; 


cular was the best obtainable, as it is to-day 
with the very greatly-improved high-power 
instruments now upon the market, especially 
if you call into requisition Baker’s Gifford 
orthoscopic, or employ Swift's compensating 
telaugic eyepieces, both of which are very de- 
sirable acquisitions. 

I should like further to mention that an 
examination of Triceratium septangulatum 
will also yield very similar results to those 
previously described if the same procedure is 
followed. Also that certain specimens of 
‘Coscinodiscus will very well repay investiga- 
tion upon the sama iines, notably Coscino- 
discus luxuriosus. l 

As a monocular instrument there is perhaps 
ncthing we to' supersede Powell and Lea- 
jaz:d’s No. 1, ess i is Watson’s Van 
Hearck model. but the new high-power bino- 
cular instruments are undoubtedly a distinct 
advance upon the older forms. 

I would like to thank Mr. Nelson for his 
suggestion, but think I car improve upon 
it by asking Mr. Firth to supply a slide of 
Triceratium favus var. maxima showing one 

iment with the convex side uppermosti 
and one with the concave, with a fragment on 
edge between them showing the structure of 
the spike he refers to. F. W. Harris. 


TRICERATIUM FAVUS. 


[122.]—Mr. Hamnis’s letter (92) has prob- 
ably induced many to examine their slides 
of Triceratium. My cabinet does not contain 
Firth’s mount of var. maxima, but var. 
septangulatum shows interesting secondary 
markings, etc., to which Mr. Harris refers 
Reference to this may be found in a paper 
read by Kitton before the R.M.S. and re- 
ported in the ‘Monthly Microscopical 
Journal,” November, 1874, p. 219. A sum- 
mary of the. paper appears in ‘‘ Saience 
Gossip,” 1874, p. 276, from which I cull the 
following: ‘‘From observations on broken 
valves the author considers that the valve 
has a thin siliceous plate attached to its inner 
surface (a very early state of a new valve) 
ae which occur the radiating puncta seen 
when the lower surface of the valve is in 
focus.” an E T 

In running through about 60 species of 
Triceratium collected by the late F. R. 
Brokenshire of Exeter, the major portion of 
which were mounted by Mr. Firth, 
secondary markings were revealed on T. 
grande (?) and the very rare T. Schmidtii. 
All the slides were viewed under Reichert 


No. 8a+* dry. 
Fred. A. Brokenshire. 
2, Rock Avenue, Barnstaple. 


KEPLER’S THIRD LAW—AQUATIC 
MIGRANTS—A NEGLECTED SCIENCE. 


(123.J—I have to thank Messrs. Hollis and 
Warburton for their notice of: my query (161), 
and wish tc say that my motive in seeking the 
information had reference to my astronomical 
Invention, the ‘ Pendularia’’ (illustrated 
herein some time ago),which accomplishes the 
proof of the first two, and it has occurred to 
mə that a pendulum obeys the third of Kep- 
ler’s Laws, and notwithstanding Mr. War- 
burton’s reply, I am still of opinion’ that 
such is the case. . Further information will 
be very welcome. 

I should also be glad to know more about. 
“aquatic migrants ° (query 19). Are there 
examples of insects and birds which have per- 
manently left the air for the other “ ele- 
ment”? It would appear that it all cases 
ci this character the sea is only gathering in 
‘ts own offspring, as it is the great original 
mother of all animated nature. 

My thanks are also due to Mr. Bailey for 
his response to my letter (103) on the Geology 
of Petroleum. It is very acceptable to have 
one’s ideas clarified occasionally, especially 
in the case of a science which has been some- 
what neglected in these columns. 

Barrow-in-Furness Joseph Wood. 


SIR OLIVER LODGE AND WIRELESS. 


[124.}Surely the statement attributed to 
Dr. Harker in an extract from the ‘‘ Pall 
Mall Gazette’? on page 108 does less than 
justice to” Sir Oliver Lodge in giving the 
date 1896) Was it, not at the Oxford meet- 


N 


136 


ing of the British Association in 1894 that he 
possibility and, by pub- 
lheation, precluded: the possibility of a master 
patent? ls it not also the fact that Marconi 
was at the time a student attending a coursa 


first demonstrated its 


of lectures in an Italian university, which de- 


scribed the work of Hertz and Lodge? In 


applied, science it is not always easy to allo- 


cate merit in due shares to the author and to 
the publisher, but it ‘is always well to be 
aware of the tendency to exalt the foreizn 
element and to give our own men a “bad 
speech 
“ Electricity was 


press.” It was, of course, a political 
that contained the aphorism, 
always thdrea, ‘but it took 
cover it.” 
been puzzled to account for the terminal 
“ Swan ”’ 


an Edison to dis- 


F. R. E. S. 


TEMPERATURE OF STOMACH. 
__[125.]—In the column of 


mometer, 
weeks later, and was 


heit. It is curious that a 


Austria. Dr. Preis considers that this is the 


highest temperature that has been recorded 
for the stomach. It is probable that this was 
due to some hot tea or other hot food that 
had been swallowed during the ten weeks, 


and not to any inflammatory process. 
Ipswich. A; Woolsey Blacklock, M.D. 


URANUS IN A 3-IN. TELESCOPE. 


(126.]—In letter 104 the apparent dia- 
meter of the planet and the sevaration of 
thea components of Zetia Aquarii are mis- 
printed, and should be 3.6 and 2.7 co 


of arc respectively. 
———_-s eee 


REPLIES TO QUERIES. 


—_——t—-—- 1 


[51.}—CASSEGRAINIAN TELESCOPE.— 
The Rev. W. Ellison is mistaken in thinking 
that my knowledge of the Gregorian and Casse- 
grainian telescopes is purely theoretical. I 


have had about a dozen through my hands at 
different times. He now shifts his ground, and 
asks me how I should overcome the difficulty 
due to the small perforated plate between the 
eye and the eye-lens if I were trying to use a 
Gregorian or Cassegruinian eyepiece on a New- 
tonian. 'I should remove it. It is easily done. 
It is not a “serious structural alteration.” The 
eye-point will give no trouble. Tho stop is 


necessary in the Gregorian and Cassegrainian: 


forms in order to prevent the telescopic image 
being drowned by the stray light which falls 
upon the field-lens from the open end of. the 
tube. It is not needed in the Newtonian or the 
refractor: there is no stray light. This, how- 
ever, has nothing to do with the errors that I 
pointed out. As more than twenty years have 
passed since I saw Herschel’s book, it is not 
surprising that I should be mistaken in 
attributing to him the statement about the 
achromaticity of the Ramsden eyepiece, but I 
did see it in scme reliable work. As for my 
‘‘ many inaccuracies,” I wonder what they are. 
Ipswich. A. Woolsey Blacklock, M.D. 


[65.}—PUNCHING HOLES IN _HORSE.- 
SHOES.—The best way is to punch with punch 
same shape as head and shank or part of shank 
of nail fitted on handle, and used while the 
shoe is hot in forging. A practical man with 
his hammerman would have them done before 
he could get the length of a machine. Each 
hole has to be at a different angle to suit an le 
of hoof. Steel shoes are at a discount in this 
part, as they are reckoned slippery, but would 
punch same way. One stroke of sledge does 
each hole. North-East. 


| 155.1—DRY ECZEMA.—After experiment- 
ing tor many wears without success, with 
every kind of 
at last come 


The orater would no doubt hava 


on_the lamps, and been startled ito 
learn that Swan was another of ‘those in- 
ventors who had voided a possible master 
patent by publication at the British “Associa- 


“ Scientific 
News” on page 122 it is stated that a 
girl in Austria swallowed a clinical ther- 
and that it was removed ten 
found to have 
registered a temperature of 107 deg. Fahren- 
thermometer 
with a Fahrenheit scale should be in use in 


‘end of the cylinder, 


fabric I could meet with, I have 
across'a material which answers 
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Nix’s requirements. It is made of cotton, but 
is delightfully warm, soft, and silky, and exceed. 
ingly pleasant to wear. The label on the gar- 
is ‘Meridian-Interlock, British made.’ 
I do not know the makers, but no doubt any 


ment 1s 


hosier could supply it. A.W. B 
[159.]-—ECZEMA.—My symptoms exactly, 


minus the bad digestion. But I am told by 
a man rejected for the Army jon this account 
atches are merely an unmistak- 
This seems 
to be confirmed ae the fact that I can get rid 

i e roughness by a week’s 
Morning with 
treatment a fittle 
removes the roughness and 
but still leaves the skin red, 
showing that the, root of the trouble is. still 

h R. W. B. 


that such ; 7 
able sign of rheumatic tendencies. 


of all signs of t 
dosing myself night 
Urodonal. For focal 
Hazeline ointment 
allays the itching, 


and 


untouched, 


[165.J-TATTOO MARKS.—Will Mr. James 
kindly explain what he means by “a 


Ward 


trace of killed spirits of salts”? Interested. 


[177.}-CYCLE LAMPS.—Try three parts of 
parafin and one part of colza oil; or colza oil 


one pint, paraffin quarter-pint, and about $ 02. 
of camphor dissolved in the mixture. 
Cosmo. 


[178.} PNEUMATIC HAMMER. — In 
principle of the 
s seen working 
in the London streets recently is the same as 
pneumatic rock drill. It is very 
simple, though many practical difficulties had 
to be overcome before the tool became success- 
It consists of a hardened steel cylinder 
at one end with a handle, through which 


reply to “Interested,” the 
Atlas concrete-breaker he 


that of. the 


ful.. 
fitted : 
compressed air at 80-1 


00 lb. per sq. in. pres- 


sure is admitted: while at the nozzle end a 
steel, chisel is inserted 
A collar on the steel prevents , the 
chisel projecting too far into the cylinder bore, 


toughened Swedish 
loosely. 


and a retaining spring ‘prevents its falling out. 


'| Fitting very accurate y to the bore there is a 
solid hardened and polished steel cylinder, or 


piston, 2 in. diam., the forward end of which 


is shaped into a kind of hammer head. When 
‘this piston is 
1ts 


compressed air is admitted, 
driven forward with great 
hammer head strikes the back 
chisel. The bl 


force till 


edge is pressed: 


through a very short distance. The rebound 
of the piston, combined with the action of 
the air valve, returns 
when live air is again 
admitted, so that a reciprocating action is set 
up, the piston delivering its blows in rapid 
guccession—1,500-2,000 blows per minute. At the 
handle end the cylinder is arranged to pro- 
vide an air cushion for the piston, thus reduc- 
ing the vibration on the hands of the opera- 
ne preventing the piston damaging the con- 
TO 
the reciprocating action. The weight of the 
tool is 77 1b., and its air consumption abont 
50 cubic feet per minute. It will drive a 1}-in. 
hole through a 10-12-in. concrete road bed. 
and split off a block of $ to 1 cubic feet of 
average material in 5—8 seconds, thus easil: 
doing the work of eight men armed with 
sledges and wedges. The tools in question are 
only made at present by two or three firms, 
of which my own is one. John W. Flower. 
Milton House, 35, Surrey St., Strand, W.C.2 


[185.}-BLACK OXIDISING BRASS.—One 
method of blackening brass is as follows :—Dip 
the article in a bath consisting of one part 
white afsenic and one part ferrous sulphate, 
dissolved in twelve parts dil. HC. 


weli in several changes of cold water to remove 
the acid, dry in sawdust, and polish with black- 
lead; it may then be lacquered with an ordinary 
pale brass lacquer. Another method, though 
more expensive, is to well polish the article 
with tripoli, and afterwards wash it well with 
a mixture consisting of one part of nitrate of 
tin and two parts of chloride of gold dissolved 
in a little acid and water. Remove the article 
and wipe with a clean linen rag. A slight 
excess of acid will intensify the black. 
Catford. W. Stephens. 


[186.]—-ERINOID.—This is a casein prepara- 
tion, as you surmise, and is best of its ind. 
I cannot say how this particular article is made, 
and do not think the manufacturers would let 
anyone know of their methods, but if you will 
refer to the book mentioned in reply to No. 182, 
last week, you will find many processes de- 
scribed; they are too long to quote. 


C. A. N. 


[188.-THERM GAS.—Therm is merely a 
term of measurement, and as such cannot affect 
the meter in any way. The meter records as 


end of tho 
ow is transmitted through the 
chisel to the material against which its cuttin, 
;_ and that material is cut or 
broken, though the chisel only actually moves 


the piston to the hand!z 


mechanism, and increasing the speed of | above bag and ingredients into the hot water 


When the 


article has become sufficiently black, rinse it 


en 
measure the total length over the jewel boles 


Oct. 13, 1922. 


before, in cubic feet, and in the case of many 
gas companies the same quality of gas was 
supplied as now, before the change in chargi 
by the thermal value of the gas was adop 
You might as well ask if a pound of beef at 
8d. per lb. will weigh more if you pay for it 
in halfpennies. There is one point m your 
query, however, that it is as well to make clear, 
The meter records volume, not pressure, and 
if the pressure of the gas was increased, you 
would get more gas through for the ame 
money. The gas now being supplied contains 
a larger volume of C.O. t the coal gas 
of previous days, but this cannot exert any 
increase of pressure on the meter, and, s | 
pointed out, it would be to the advantage of 
the user if it did so. For the same reason, it 
is advisable to keep the meter and the supply 
pipe leading to it as cool as possible. Heat 
expands the gas, and as the meter only record 
volane less gas would be passed through the 
meter, although the amount registered would 
be the same. I once saw a large meter fixed 
high up in a very hot workshop. The supply 
pipe to it ran along the ceiling, and the pipe 
and meter were always at a témperature of 
about 110° F. The gas‘at the main was about 
45° F., so you can see that the weight of gu 
‘passing through the meter was seriously 
affected. In simple terms, it was equivalent to 
the firm buying oats by the bushel, each volume 
to weigh, say, 50 lb., but the oats supplied only ' 
weighing 30 lb. per bushel. The pressures 
which the gas is supplied should be stated, as 
this affects the price very much more than a 
penny or so per nooo ubie feet bieh the com- 
i it on or take off periodically. — 

ee eee PDavid J. Smith 


[189.|—GLASS OVER PHOTOGRAPHS- 
e glass is there to protect the prints fron , 
dirt, dust, thumb-marks, fiies, ete. Q. 


[191.] — NEURITIS. — Conditions: vary » 
greatly that I should not care to desoribe what 
is required in general terms, but if the 
querist will write to me I shall be glad todo 
what I can. Some cases- are almost hopeles, 
but these are comparatively rare. 


A. B. Searle. 
440, Glossop Road, Sheffield. 


[191.J—NEURITIS:—After seven years’ af- 
fering, and being given up by three dod 
my wife pins ‘her faith and present condition w 
“Rexall’s Rubbing Oil,” which sie lias wed 
regularly night and morning for two year, 
and can now walk about. Should any reader 
care to write we will gladly give them our 
experience. Address in usual colum. 


Hopeful. 


[192.1—LAGER’ BEER.—Get a ls; packet of 
malt and hops from any grocery supply stores. 
Put ingredients in a muslin bag; tie up 
Bring 3 gallons of water nearly to the boil in 
a kitchen copper or cauldron. Then place 


and let soak for two houre (not boiling; let 
your fire die down, but not out); after soaking 
for two hours increase fire and’ keep boiling for 
two hours, adding water to make up he 
3 gallons from time to ‘time to allow tor 
evaporation. Remove muslin bag, and ree 
the used-up malt and hops away. Add 3 a 
loaf or granulated sugar. Stir up till alf dis- 
solved. Allow to cool to 65° to 75° F. Fer- 
ment for 12 or 24 hours with brewers’ bela 
or German yeast. Then skim and put m 3 
stone jar or bottle and cork tight. is m 

a good, honest home-brewed light beer, ple. 
sant to the palate and highly intoxicating 

partaken indiscriminately, owing to large 
amount of alcoho! present due to marge re 


you 


going to fit electric wing lights, vale O° shod 


better make a good job of it, as the o 


[194.J—-NEW CYLINDER FOR HORI- 
ZONTAL WATCH.—You should get re 
cylinder height right first by turning ef 
bottom pivot full long, and shortening it un 
the ’scape-wheel passes through the ee 
the passage in the cylinder when the cylinde 
1s stood upright on the bottom endstone. cae 
turn the balance seating so that the ba i 
is just clear of the ‘scape-cock, and turn 
shoulder to fit the hairspring collet. 


with en ona removed, gree the top 
pivot. / Finally, rivet on the balance, 
eare) thatythe banking pin is in the correct 


———S 


- shorten the top 
- obvious reasons, 


Oct. 13, 1922. 
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13st 


position. If it has no endshake when finished, 
pivot only to correct this, for 
W. J. S. 


[199.|—FURS.—Probably no difference, for 
although a dark fur absorbs more of the 
visible radiation from the sun, when it happens 
to shine, this does not appl to the longer 
waves which convey most of the energy of th2 
radiation. In any case, such absorbed heat 
could not penetrate through the fur. Anima’s 
living where there is snow during only part of 
the year, such as Arctic foxes, mountain hares, 
and ptarmigan, become white because they are 
then inconspicuous on the snow, while they 
must not be white in summer, for a similar 
reason. The two conditions are beautifuily 
shown in two cases in the hall of the Natural 
History Museum at South ACen tOn: 


(199.]—-FURS.—According to the laws of 
radiation and absorption of heat, for . pre- 


: ference black would be the warmer, as black 


absorbs solar rays and does not reflect heat 
and light rays to the extent of white. Their 
conductivity would be the same. The chang- 
tng of the colour of polar animals to white in 
winter is nature’s way of protection or camou- 
flage to its environment, to enable it to hunt 
and not ‘be seen by its prey. A. Plait. 


(202.} — CASEHARDENING ° COACH 
AXLES.—The boxes are frequently made of 
chilled cast iron, but forged: boxes or pipes are 
common. These can be casehardened by pot- 
ting, but were generally hardened by what is 
termed the open.hearth method, as were also 
the axle ends. The parts were made a good 
bright red, well “soaked” in prussiate of 
potash, and dipped out. David J. Smith. 


({203.}-FLATTENING THE SURFACE OF 
METALS.—For this job a’ surface-grinder 
would be the best, or an emery band-grinder 
might give good enough results, and is cheaper. 
You will find bcth of these illustrated in engi- 
neers’ tool catalogues. If the finish given Ey 
these machines is not good enough, then a 
milling machine is the only alternative, but is 
much more expensive in first cost, and will need 
skilled attention. The latter would give a true 
machined surface. The former would only 
give an approximately true surface, but would 
perhaps be good enough for your purpose. 

David J. Smith. 


[206.  — VIBRATING SPRING.—Would not 
an ordinary electric bell, with push and bat- 
tery, do? Remove the gong and place the 
musical glass in the same position, so that the 
tiny ball-shaped hammer would strike it. 

. A. AJ 


. 5. 


207..—BORING BAR WITH TRAVEL- 
LING HEAD.—The head is generally moved 
by’ a squafé-thread screw, lying in a groove 
planed in the bar. The nut is carried by 
the head, and the screw is revolved, and 
the head therefore moved, by a star- 
wheel or spider, carried on one end of the 
screw. A striker is fitted up, to engage the 
arms of the star-wheel every time it comes 
rcund with the bar. If a more rapid feed is 
desired, another striker is fitted, to engage the 
wheel at half the revolution of the bar, thus 
giving two impulses or feeds per revolution. 
In some large bars the feed-screw is not carried 
in a groove, but above the surface of the bar. 
A groove is then cut in the head to allow it 
to slide over the screw. The nut is carried 
in the head as before. Probably the latter 
design is the best, as some operators declare 
that the grooye in the bar allows it to distort, 
but I do not think there is much in this. 

David J. Smith. 


[211.] — LAWN TENNIS . COURTS.-- 
Asphalt is the best material, being more resi- 
lient than concrete, but requires special appii- 
ances and much skill. Either red or black 
concrete is made by using broken red bricks 
or basalt chips as the aggregate, instead of th» 
more usual stone. : S. 
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Refining Cils.—Mr. A. E. Dunstan, Mead- 
kunst, Cadbury Road, Sunbury-on-Thames, 
has patented a mfethod of desulphurisation of 
liquid hydrocarbons, such as kerosene, ben- 
zine, or shale oil, by treatment with alkaline 
hypochlorite, such as sodium hypochlorite 
with fres alkali, is preceded. followed, or both 
preceded and followed by treatment with 
alikali. ‘he treatment may be effected in a. 
vesze] in which brine is being electrolysed for 
the productsem of scdium hypochlorite, and 
the temperatura may be raised to say 
120 deg. F. The product may be filtered 
through animal charcoul. fuller’s carth, dehy- 
drated o.umina, or other <dsorbent substance. 


QUERIES. 
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[212.J—DEFECTIVE BALATA BELT.—I 
have a 40-ft. balata belt, three-ply, running at 
1,500 to 1,600 ft. per minute, with a 47-in. pulley 
at driving end and a 64-in. one at the. other, 
driving a thrashing mill. Toward end‘ of. last 
season it showed signs of the plies coming 
apart. 
up—i.e., the plies. The air seemed to getrin,.and 
it landed on to a not very high flange, where 
it got in contact with another belt, pretty well 
reducing itself to a strip of cotton, the binding. 
composition meantime flying like resin. All 
this in a very few minutes. 
airy place—in fact, a ‘‘Scandinavia’’ belt 
worked under the same conditions for nearly 
twenty years without mishap of any kind, while 
this so-called better one has only done about 
one-fourth of that time. 
wrong? I have my own ideas, but want higher 
skill. The belt easily did. its work while quite 
slack, as it was in dry weather.—North-East. 


[213.]—MODELLING PICTURE FRAMES 
IN LEATHER.—Would someone describe th: 


method of doing the above- and the tools re-. 
quired? What sort of leather is best to use, anq 
-can one prepare it one’s self from the raw 


material ?—Ex-Service Man. 


[214.]—CUTTING WOOD TO ANGLES.— 
I want to cut some boards to. an angle of 40° 
at each end. How am I to know I have got 
the right line in sawing? A good explanation 
of the method of finding the various angles 
will help many.—W. E. H. 


[215.I—DRILL CHUCK.—How can I make 
a drill chuck that will hold wire drills as smail 
as one 1/25th of an inch in diameter?-—- 


aho © 


[216.]—VALUE OF ONE SECOND ON 
THE SUN’S DISC.—Will Mr. Hollis tell me 


what is the value of one second of arc on the| W 


Sun’s disc? Chambers’s ‘“ Astronomy ” says. 
“The lineal value, at the mean distance of 
the Sun, is 448 miles.” Is that right? A 
usually well-informed contributor to you 
pages tells me it cannot be.—Student. 


[217.]—HARMONIUM PAN—Is it abso- 
lutely necessary that the channels. should be 
7 the same make in a harmonium pan?— 


[218.1—TEMPERING CHARCOAL IRON. 
—Is it possible to temper charcoal iron? If so, 
how? If it cannot be tempered, is it possible 
to harden a 4-in. or §-in. rod’ through and 
through? Casehardening will not do. Can 
malleable cast-iron be hardened or tempered 
through a same-sized rod?—A. B. 


[219.)—HOLLY.—How should holly be 
treated to preserve the extreme whiteness of 


the wood? I have cut same, and seasoned it |S 


in a dry room, and it is good and.sound; but 
it is a bad colour.—xX. X. 


[220.1 —TACKLE POLES.—Can any friend 
advise the best way to fasten the tackle poles 
at the top for a block tackle, with loops for 
hanging on the block and fixing guys?— 
C. 
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[221.]—EYE LENS OF TELESCOPE.—Or 
removing the eye lens of a  short-focus 
Huyghenian eyepiece from a 4-in.. astro. tele- 
scope, and looking through it towards an illu- 
minated region, such as the sky in the day- 
time or an electric bulb at night, should not 
the lens be perfectly clear? My low-power 
lenses are so when viewed in this way, but the 
eye lenses from the eyepieces of 4-in.. 4-in., and 
1/5-in, focus get successively less and less clear, 
having a mottled and opaque appearance. Thi. 
seems to me to be wrong, accounting for much 
of the poor definition one gets in the Dan We 
with high powers, although the makers say the 
eyepieces are all right. Are they ?—Beginner. 


[222.1I—EARTH CONNECTION. — Would 
the rails of a railway make an effective con- 
nection, both in summer and winter, if a wire 
was taken to them? We have a private siding 
into our yards.—B. G. 


[223.1—AIR BUBBLES IN CASTS.—Will 
someone advise me how to prevent air bubbles 
rising when taking casts in plaster of Paris 
from wax impressions?—F. G. Y. 


[224.1—ENGINE COUNTER.—I want to [ix 
an engine stroke counter one hundred feet frora 
my engine-house to give me the number of 
strokes per diem. I have no means of taking 
motion to the counter, and thought of usinz 


When I started it this season it opaned 


-| gives an effect similar to 


It works. in. a. dry,. 


What is principally. 


electricily. by means of a wire from the engine 
to the counter. The counter is easily driven, 
and the oscillation of the pendulum could be 
reduced to ane inch. Can anyone help with 
suggestions ?--Solomon Setsquare. 


[225.] — AERIAL PERSPECTIVE. — Has. ` 


any reader noticed how oil-paintings—land- 
scapes especially—appear so wonderfully 
natural when, viewed reflected in a large 
looking-glass? The distances retire in a most 
remarkable manner. Is it because the lookinz- 
glass by not reflecting all the rays of light 
ives that produced by 
viewing the picture at a. distance?—P. Mars- 
en. 


just built a. gate-lodge, the facing of which is 
a dark limestone. Unfortunately, due -to the 
continual rain, I. suppose,.the mortar has spued. 
through the joints of the stonework. Will 
anything remove the stains, as-I am refused 
payment till I clean the work ?—Mason. 


_ [227.]—COLLIERY VENTILATION.—If£ the 
intake of a colliery should be 50 ft. area, what 
should be the: size of the return, or by what 
rule is it safely found?~—Arques:. 


[228.J--VACUUM IN CYLINDER.—Does 
the exhaust steam, on leaving the cylinder of a 
high-pressure engine, cause a partial. vacuum, 
or: has the piston to be forced against the full 
eae ee pressure of 15 Ib. on the: square 
inch?—V. H. 


[ 226. ]—LIME STAINS ON STONE.—I have 


[229.]—-REFRACTING TELESCOPE.—I am 
about to construct an achromatic telescope 
18 ft. 3'in. focal length. The glass I propose 
to use will require the crown lens to be 6 ft. 


10 in. focal! length to correct the chromatic. 


aberration. Will someone give me a set of 
curves fòr this combination?—G. Gerry. 


[230.}—-COLOURING TINSEL PLATE; 
ETC.—What is the solution used to deposit a 
blie and red surface on tinsel plate or flattened’ 
wire, such as is used by fire-stove ornaments 
and fishing-tackle makers? Js it done by a 
Patar and is it applied hot or cold?—John 
7. Rees. 


[231.]-—LOAM PANS.—I have a good many 
of these to make, and am much troubled with 
their veining inside: Could any reader indi- 
cate cause and'remedy?—C. Forrest. . 


(232.}—-TEMPERING BRACE-BITS.—How 
are these tempered? T have a polished set, but 
they are all too soft, though supplied from a 
good source.—J: M. M: 


[253.--TONSILITIS.—I should be glad, of 
advice as to the advisability or otherwise of an 
operation for tonsilitis in the. case of a little 

l of ‘six. I have some remembrance of read- 
ing in one of the daily papers some time ago- 
of a new treatment by, I believe, the X- or- 
violet-rays at one of. the London : hospitals. 
Any details would oblige.—G: Reid. 


[234.|—-LIGHTHOUSES.—Can Coi. D. J. 
mith or other reader inform me as to the 
nature of the illuminant, other than electric, 
now mostly employed in our lighthouses? 
Towards the latter part of the last century it 
was usually a multiple concentric gas or oil 
burner: in combination with a dioptric lens 
system. But I am under the impression that 
some form of incandéscent lighting is now 
employed, possibly in the form of large gas 
mantles under pressure. On rock lighthouses, 
such as the Eddystone, mineral oils were taboo: 
on account of the fire danger, and I cannot: 
therefore conceive that any form of incan-. 
descent lighting is applicable in such cases. Is 


there any published information to be had on- 


the subject?—H. H. 
[235.}-STAIN FOR YEAST.—I have to- 


examine microscopically many samples of a 
sugary solution, in some of which I find yeast. 
The yeast is diffculf to see because it is the- 
same colour as the solution. I thought if F 
could colour the yeast I might find it sooner. 
I have tried with iodine and gentian-violet, but- 
notice no improvement. Wili some kind brother 
microscopist help by telling me of a suitable. 
stain?—C. A. N. 


[236.]|—-BEST BELT FOR SMALL PULLEY. 
—What is the best or most economical belt 
for use to transmit the pull of a steam-engine 
or water-wheel. .A three-ply balata was easily 
up to the work, but the small pulley seemed 
to break it up. (It was rather hard, I think. 
The composition soon began to peel off the 
outside.) Pulleys 47 in. and 6§ in., ae dee 
40 ft., speed 1,500-1,600 ft. per minute. ow 
would link leather do, or hair? T have a 
camel-hair—belt au another drive which seems 
to do_well._ Diy airy place.—North-East:. 
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ANSWERS TO CORRESPONDENTS. 
oe 


_ The following are the initials, etc., of letters to 
hand up to 1 p.m. on Tuesday, October 10, and 
unacknowledged elsewhere :— 


A. W. Brackett—J. W. Flower—Dr. B. N. Blood— 
S. W. Proverbs—Aseed—G. P. B. Hallowes—C. E.— 
F. C.—Glatton. l l 


MILLER.—No 

H. B. C.—Thanks, no. 

M. T. E.—We have no: idea. 

W. H. 8.—We cannot undertake assays. 


AQqua.—Estimates of cost must be obtained in the 
usual way. 


A. Fow.er.—The cricket’s “song” is produced by 
we vibration of the elytra, one scraping over the 


W. W. J.—The fossil of which you send sketch is in 
all probability a Belemnite, the bone of an ex- 
tinct species of cuttle-fish. 


N. D.—Chuck the stopper in the lathe, apply some 
finest emery and oil, and then, while running the 
lathe, gradually press the peck of the bottle on. 


Fernavups.—Yes, it is “ possible”; but, owing to the 
high internal resistance, a great number of cells 
A wanted to produce a very small and costly 
e 


-J. BaLL.—Insulation is necessary to prevent the coils 
of wire being electrically short-circuited by con- 
tact with each other or with the coil. The better 

‘ the insulation the less likely the loss of current. 


IBEGINNER.—Go to or write to Mr. F. Hope-Jones, 
32, Clerkenwell Road, E.C. The invention is, of 
course, patented, but he offered some years since 
to supply parts to readers of “Ours” at a 
mominal charge. 


EH. J. P.—Your data are insufficient. If you mean 
that the buoy must only sink 4 inches you must. 
make it of such a form that the quantity of water. 

i Dieptaced when it has sunk the 4 inches will equal 


A. Grey.—The phrase “No royal road to learning '” 
dates back to the reply of Euclid to King Ptolemy, 
who asked the great geometrician whether he could 
not lain the principles of mathematics to him 
in a simpler manner, : 


A. DUNN.—Lay the washer on a piece of soft wood, 
t the two between the jaws of a vice. On re- 
leasing them see that the washer is neatly em-! 
bedded in the wood, which will hold it seeurely, 
while you file it down to the required thickness. : 


A. NEWTON.—The first Mint seems to have been 
established by Athelstan about 928. Henry the 
First instituted one at Winchester in 1125, and 
the operators were formed into a corporation by 
a charter of Edward III. about 1343. The present 
Mint was completed in 1810. 


R. C. G—We do not know the origin of the 
phrase “mad as a hatter.” Our old contributor 
‘Dr. Ussher suggested (see p. 139.0f our issue of 
October 1], 1889) that it must be ‘the epitaph cf 
the man that invented the chimney-pot hat; and 
‘that, perhaps too, he was described as the man 
‘with a tile loose. 

<“HIPSTBAD.—If ‘the walls are new, and you have only 

- given them one coat of ground colour, no wonder 
they look streaky. They should have at least three 
coats before the ground colour, and then te 
flatted a shade lighter. Stippling makes the best 
finish, as it -dissipates the colour and takes out 
the brush-marks. a . 

<S'OMPRESSION.—Certainly. Try it yourself. Take a 
bottle that wili hold a good-sized cork. Nearly 
_ fill the bottle with water, insert two tubes through 
the cork, one just through, the other to reach 
nearly to the bottom of the bottle. Blow strongly 

.‘through the shorter tube, and the water will be 
forced out of the other till the bottle is nearly 
empty. | 

A. G.—The word “score” has reference to a com- 
position in which parts, either vocal or instrumen- 
tal, are placed in staves one above the other. 
Short score is one in which the parts for the 
different voices or instruments are condensed into 
two staves. Vocal score is a score wherein the 
voiced parts are placed in separate staves, the 
accompaniment for piano or organ being added 
‘in most cases. Full score is that in which all 
the vocal or instrumental parts have each a 
separate stave assigned to them. 


.GOVAN.—Many years ago (see p. 110 of our issue of 
September 30, 1887) the late Sir Henry Peak, who 
at the time was providing the children of Rous- 
don with a solid midday meal at the cost of ten 
meals for a shilling, experienced the same diff- 
culty of providing rapidly a hundred baked pota- 
toes. He suggested that the potatoes might be 
graded to size, well washed, and then put into a 

`> metal cylinder, with bent guiders to prevent 
erratic motion, causing burning, and rotated 
over a coke fire, obtaining the motive power by 
a heavy weight wound up to a height which 
would take the requisite time to reach the 
ground. 


ADVERTISEMENT RATES. 


For Exchange. For Sale. Wanted. 
Addresses, Situations. 


- 


! Char = 
encase sternal Advertisements inserted under any oy 
ii eding eight words, whieh must be prepaid. 


_For Exchange. 

Broadhurst, Clarkson and Co., Manufacturing 
Opticians, Exchange or Buy Anything Optical.—, 
Note address, 68, Farringdon Road, E.C.1. l 

Clarkson’s, 338. High Holborn. Second-hand 
Optical Mart. Make, Buy, Sell, Exchange First-class 
Optical Instruments. 

Witts, Opticians, 3, Buckingham Palace Road, 
§.W.1, Buy, Sell, and Exchange Optical Instru- 
ments. Repairs quickly executed. 


For Sale. 

Reflecting Telescopes, Mirrors, Silvered by new 
method. More light and duraoility.—G. CALVER, 
Manse, Walpole, Halesworth. ‘ i 

Bull’s-eeye Condensers.—23-in. diameter, 35s.; 
2}-in., 358.; 12-in., 12s. 6d.—BAKER, 244, High Hol- 
bom, London.. 

64-page Book About Herbs and how to use 
them, 2d. Send for one.—TRIMNELL, The Herbalist, 
Richmond Road, Cardiff. 

Milling Attachments, with Vicea for Lathes.— 
Tas WHEELER MANUPACTORING OO., LTD., Trench Croas- 
ing, Wellington, Salop. T 

Home Radio: How to Make and Use it. 25,000 
copies sold. 4s., post free, on approval.—Below. 

.- Books Bought. Best prices givep.—Foyues, The 
Bookeellera, 121, Charing Cross Road, London. 

-Ionised Tablets supply the blood with those 
elements the body needs, increasing vitality, func- 
tional activity, powers of concentration, mental 
clarity, physical fitness, and immunity from disease. 


Adenoids and Polypus cured by natural means; 
operations unnecessary. Tonsils saved intact, thus 
avoiding a lifelong handicap. 

Ionised Tablets, 8s, 6d., 6s. 6d., 128. 6d. Seng 
full detaiis of ailment.—Tas LABORATORY, 62, New 
port Street, Bolton. 

Yost Typewriter, good make, but wants repair 
Price £3—Can be seen at ENGLISH MECRANIO Office 
Effingham House, Arundel Street, Strand, W.O. 
during office hours. 

Mineral Specimens, British and Foreign, all 
kinds and prices. Send stamp for free catalogue.— 
Address below : 

Geological Specimens, Rocks and Fossils, ail 
prices.—RIcHARDS’ SHOW Rooms, 48, Sydney Street, 
Fulham Road, London. 

Radio Magazines.— All the latest. ‘‘ Radio 
World,” 10}d.; ‘‘ Popular Radio,” 10łd.; ‘“‘ (Radio 


Broadcast,” 1s. 6d.; “ Radio News,” 1s. 6d.; 
“Science and Invention,” 1s, 9d.; “Scientific 


American,” 2s. 6d., post free. Radio Book Cata- 
logue free on application.—INTERNATIONAL News Cu., 
'Btd., 5, Breams Buildings, London, E.0O.4. 

“Mtoroscopical Slides—Entomological, Marine, 
without pressure, etc.—CLAREB and PAGEB, 23, Thavies 
Inn, Holborn Circus, E.C:1 

What Offers for 13 Vols. English Mechanio, 
unbound, ‘from January, 1916, to , date.—Twos. 
CASTLE, Heckmondwike. 

Spare Time Employment with Firelighter 
Machines, 70s.; also Bundlers, 95s. Waste materials 
utilised.—HILL and HERBERT, Ltd., Great Central 
Street, Leicester. 

Roneo Duplicator No. 10, f/cap size, self-inking 
and self-feeding devices. Good as new. 12, or 
near offer.—Below. 

To be Seen at Miss D. BARNES’, 37, Essex Street, 
Strand. W.C.2. 

Brew Your Own Beer (Intoxicating), Mild or 
Bitter: 2s. makes four gallons pure beer. Instruc- 
tions by brewer, 1s. 3d.—LONGDEN, Walton House, 
Harrison Street, Manchester. 

‘Wireless.—_Send two stamps for complete Wire 
less Lists. Everything in stock.—ELEcTRICAL SUPPL? 
STORES, 5, Albert Terrace, King Cross, Halifax. 

Money Easily Earned by selling rubber stamps. 
— Frec particulars from RICHFORDS, LTD., Snow Hill, 
London, £.C.1. 

620 Everyday Moneymaking Opportunities.— 
112 pages of valuable information, 1s. 6d., posted.— 
HoLMes. Devonshire Road, Millom. 

We Have Several Customers Who Have Pur- 
CHASED Machined Castings ,built up the lathes, and 
sold at a good profit. If you are an engineer, why 
not build your own lathe? We supply you with 
a set of machined castings to build lathes 3}-in. or 
4}-in., screw-cutting, either bench or treadle, at the 
following prices:—3}-in., back-geared, £11 15s.; 
4h-in., £14 15s. Why not send 4 stamps for 20-page 
catalogue, which includes a chart showing ithe 
castings supplied.—HOLMES AND Co., Lathe Makers 
(est. 1896), Bradford. 

One Man Can Do Many Things—if he has 
learnt them! I execute book illustrations in wash 
or line, technical, natural history, etc. I write and 
design advertisements. I advise on advertising 
schemes. Ten years advertising manager to firm of 
world-wide activity. I undertake the indexing of 
books. I design gardens. Winner of ‘* Country 
Gentleman ” 100 g. gold cup for best garden design 
Silver medallist Royal Society of Arts. Correspon- 
dence invited on any of the above subjects. Garden 
booklet for 14d. stamp.—Rocers, Roadcliffe Cot- 
tage, Weare Giffard, Bideford. 

Special Microscopical Slide.—Dunghill Fly, 
Spheerocera, mounted whole without pressure; post 
free. 1s. 3d.: sexes, 28. 3d.—DARLASTON, 31, Freer 
Road, Birchfield, Birmingham. 

Equatorial, 4}-in. clear objective. 6-in. silver 
circles, verniers, etc., by Cooke, cast-iron pillar, all 
adjustments and motions, etc. Complete and per- 
fect.—s8&, Boulevarde, Hull. 

Micro. Objectives.—Leitz 1/12 Oil-imm., £5 10s.; 
Leitz No. 4 (}-in.). 258.3; Swift 3, 25s.; Watson 3, 
25s.; Browning 1. 35s.—Below. 

Microscopes.—Spencer Bacteriological Outfit No. 
44, 3, 4. 1/12 Oil-imm., etc., £20; Bausch and Lomb 
ditto, £22 10s.: Swift's ‘Delepine’’ ditto, £€18.— 
BROWNING, 37, Southampton Street, Strand, W/C.2: 


Clockmaker’s Wheel-cutting Machine, 14. 
plate, £10.—JEFFREY, 80, Buchanan Street, Glasgow. 
50,000 Ohoicest Microscopic Objects; Micro 
ecopes, Books, Mounting Materials. Collections pur- 
peed: SUTER; 10, ‘Highweek Road, South Totten- 

m. 
1/12-in. Oil Immersion Objective, apochro 
matic, by Swift, £7.— Apply, MCCALL, 4, Lime Street, 
Dundee. 

Chemical Balance, in case, agate all points, 
elevator, new, by Philip Harris, set weights in case, 
4 mil to 50: grammes, £5 lot.—PHILIPSON, Longeroft 
Avenue, Wednesbury 


Astronomical.—§-in. Equatorial Mounting oa 
heavy pillar, 12-in. divided circles, gears, fittings, 
and driving clock, complete, cost £350, sell for £16. 
Many Second-hand Objcct-glasses and Telescopes im 
stock, including a fine 8-in. Object-glass for 2%— 
Below. 

Mioroscopical.—October second-hand list now 
ready. It contains wonderful offers and reductions. 
Write or wire now.—MACKETT, Manufacturing Opti- 
cian, Tunbridge Wells. 

Earn Your Living Easily.—Several pounds 
weekly easily earned by simply following my “ Valv- 
able Instruction Book,” ls. 9d. P.O., post paid. I 
guarantee failure is impossible. No agencies cr 
canvassing. Provides permanent employment, suit- 
able for all. This advertisement is not inse to 
deceive the unwary, but to help you to earn an 
honest living without hard work. Satisfaction, or 
money refunded. (Copyright advert.) — 
FBATHER (E.M. Department), White Abbey Road, 
Manningham, Bradford, Yorkshire. 

Pattern-making.—Good, accurate; small work a 
speciality. Established 20 years.—J. F. TEMPLEMAS, 
135, Portsdown Road, W.9. 

Reflecting Telescope, 6}-in. objective, finder, 
altazimuth motions, heavy iron tripod, and 2 othe 
tripods, 10 eyepieces, photo, bargain, £25.—Wi 
SKILL, 19, Peirson Street, Redcar-by-Sea. 

Baker’s 1/12 Oil-immersion Lens, N.4. 1%, 
initial power 101, corrected for 160 mm. tube 
length, 5 guineas; also Negretti 1}-in., 17s. é6d— 
FORDEN, Street, Somerset. 

Beck Bacteriological Microscope,  horseshos 
foot, centring rack substage, nosepiece, two Bek 
objectives, £7 10s.—Box 131, “ E.M.” Office, 1, Arun- 
del Street, W.C.2. 

New 3-in. Slide-rest, £2 10s.; 5-in. Lathe Heads, 
as new, £2 58.; Microscope, in case, 100 slides, 
£2 1038.; Knurling Wheels, 1s. 8d. each; 6 assorted, 
sd 6d.—BLOOMFIELD, 11, Stanmer Park Road, Brigh- 

n. 
New 3-in. O.G., by Broadhurst, Clarkson, bs 
quality, cost £5 10s., accept £3 10s.—LINDUT, 
Meregarth, Windermere. 

Pair of Medium-sized Chemist’s Show (Csr 
BOYS, eleven screw Half-gallon Presses, Exhatnag 
Pump, complete with bell-jar; other Bell-jars an 
various Glassware, including 3 glass threegikn 
Spirit (or Water) Casks, with tap fittings —Wme, 
‘CH. of H.” Office, 11, Southampton Row, W.C.. 

“English Meohanio,’’—Back volumes for sale. 
Vols. 7, 12 to 34, 37, 39, 41, 43, 27 Vols. in. all. 
Strongly bound in leather and cloth. Price £2. 
Also Ornamental Slide-rest, by Evans, minus socket, 
£1 10s.—T. HARGREAVE, 1, Cuthbert Street, London, 
W.2. | 

Astronomical Eyepieces! Standard size Bye- 
pieces of guaranteed performance, 16s. 6d.; Higa 
Powers, 21s. The finest value on the, market. A 
selection gladly sent on approval for trial.—BBOAD- 
HURST, CLARKSON and Co., 63, Farringdon Road, 
London, E.C.1. 

Astronomical Telescopes!! The 3-in. Standard 
Telescope is the ideal instrument for the beginner; 
its quality is high, its price is low. Complete for 


£5 10s. Many other models. Write for — 
BROADHURST, CLARKSON and CO. 

Astronomical Telescope Fittings!!! Sun and 
Star Diagonals, 45s. and 55s. Star Finders from 
30s.; Barlow Lenses from 25s.; Comet Eyepieces, 
large field, 45s.; Object-glasses, etc.— BROADHURST, 
CLARKSON and Co. Note address, 63, Farringdon 


Road, London, E.C.1. 

Astronomical Telescope Driving Clock, by 
T. Cooke and Son, Ltd., suit 4 to 5-in. telescope, a 
bargain, £25.—BROADHURST, CLARKSON and C0. 

. 4-in. Astronomical Portable Telescopa, cn 
table stand (Cooke object-glass), and case, bargain, 
£25.—BROADHURST, CLARKSON and Co. ; 

4}.in. Wray, on slow motion stand, with eye- 
pieces, case, complete, £60. Bargain.—BROADHURST, 
CLARKSON and Co. 

Several Large Refiector Bargains!!! 0-in. 
Calver, altaz.. stand, slow motion, finder, and 2 
eyepieces, £35; §&1-in. Browning, equatorially 
mounted, £40; 103-in. With Mirror and MWiat, 
£7 10s.; 9-in. Grubb, with tube, £6 10s.; 6}-in. 
Ellison, as new, £25, complete.—BROADHURST, 
ae and Co., 68, Farringdon Road, London, 

Prismatic Compass and Case, 15s.; Liquid 
Compass, 10s.: Surveyor’s Compass and Clinometer, 
in case, 258.—BROADHURST, CLARKSON and Co. 

Prismatio Binoculars Cleaned and Adjusted 
for 10s. 6d. Note address: BROADHURST, CLARESON 
and Co., 63, Farringdon Road, E.C.1. 

Max. and Min. Thermometer, with magnet 
complete, 10s. 6d., post free. Usual price, 2s.— 
BROADHURST, CLARKSON and CoO., London. 

Watchmakers’ Eyeglasses, Is. 6d., post free: 
Aluminium Ditto, 2s. 6d.; Pocket Magnifiers for all 
purposces.— BROADHURST, CLARKSON and Co. 

Swift Army Model Microscope, mechanical 
stage, 2-in., 3-in.. 1/12-in., complete in.case, £35; 
Spencer Lens, %-in., 4-in., 1/12-in., £20; Leitz, 
Zin. ł}in. 1/12-in., £19; Watson, fin. }PiD.. 
1/12-in.-€18 188. Many other. models. Write or 
call.—BROADHURST) (CLARKSON and Co., 63, Farring- 
don) Road, London, E.C.1. 
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THE PRACTICAL APPLICATIONS 
OF X-RAYS. 


Judging from the queries that reach us 
írom time to time, the nature and value of 
the practical applications of the X-rays 
seem to be still -very imperfectly appre- 
hended by many readers. To such, and, 
indeed, to all whose minds have been 
attracted since 1895 by the ability of the 
rays to pass through opaque bodies, and 
the inability of all of us for nearly twenty 
years to understand the cause, we strongly 
recommend the perusal of a new volume 
on the subject by Dr. G. W. C. Kaye, the 
head of the Radiology Department of the 
National Physical Laboratory, and pub- 


lished by Messrs. Chapman and Hall, 


Limited, 11, Henrietta Street, W.C.2, at 
10s. 6d. The book is largely based on a 
valuable course of Cantor Lectures deli- 
wered before the Royal Society of Arts last 
year, and forms a most useful sequel to 
the author’s ‘‘ X-rays,” published by 
Messrs. Longmans and Co., in which a 
more extended theoretical treatment of 
the subject will be found. 

The discovery of the rays by Professor 
Röntgen in 1895 heralded a long contro- 
versy that only ended just before the war ; 
so that, despite shrewd guesses, the secret 
had been withheld from us for nearly 
twenty years. As Dr. Kaye well summar- 
ises the matter in his introductory 
chapter :— 


“ We now know that the X-rays are 


another manifestation of radiant energy, 
ot which light and heat are familiar 
examples. Indeed, the X-rays resemble 
light rays in almost every particular, the 
chief difference being that the X-rays 
have wave lengths which are much shorter. 
In other words, the X-rays are situated 
away beyond the violet end of the visible 
spectrum, and may be regarded, in a sense, 
as a very ‘treble’ form of ultra-violet 
light. It was this very minuteness of 
wave length—a distance of the same order 
as the sizes of atoms—that defeated all 
our earlier attempts to direct and sort 
out the rays. All our highest quality 
polished surfaces are inconceivably rough 
for such a purpose, and it was not until 
Nature herself was found to have pro- 
vided an instrument of the requisite sur- 
passing delicacy-—in the shape of crystals 
which can function as diffraction gratings 
—that we began to analyse and sort out 
X-ray beams with much the same ease as 
in the case of visible light. There are 
further parallelisms between X-rays and 
light rays. For example, we know that 
the spectrum of a hot body consists under 
suitable conditions of white light (which 
is a mixture of all wave lengths) super- 
posed on which are certain spectrum lines 
whose wave lengths are characteristic of 
the radiating material, e.g. the D line of 
sodium, the H and K lines of calcium. In 
just the same way an element when caused 
to emit X-rays not only gives out general 
radiation (which yields a continuous spec- 
trum of wave lengths), but under suitable 
conditions impresses its own characteris- 
tic lines on the general spectrum. The 
characteristic X-ray spectra are found to 
be much less complicated than light spec- 
tra, and are more readily sorted out into 
groups or series of associated lines. These 
several series, each of which includes a 
number of lines, are designated J, K, L, M 
—and are broadly differentiated by a pro- 
gressive increase in the average wave 
length of each group as we pass from one 
to another, series J having the shortest 
wave length.” 

Experiments have since shown the most 
intimate relationship between X-rays and 


` 


the electron—either is the manifestation 
of the other. The nature of both is 
further fully discussed, together with the 
generation of X-rays and their detection, 
and in Chapters II., IlI., and IV. the 
X-ray bulb, the high potential generator, 
and the measurement of X-rays. The last 
two chapters, deal with their practical 
applications, as indicated in ‘the title. 
Those of a medical nature have given the 
diagnostic methods of physicians and sur- 
geons a facility and exactitude never 
before dreamt of. An atlas of every part 
of the body is being compiled in most 
A-ray laboratories. During the war the 
X-ray became as indispensable as the 
dressing or the splint. 

‘The detection of bullets and shell 
fragments in any part of the body was 
commonplace, and the X-rays were also 
used to guide the surgeon during his 
actual efforts to remove foreign bodies. 
Cleverly designed X-ray motor-lorries per- 
mitted early examination in the field. In 
the case of eye wounds, X-ray stereo- 
scopy attains its fullest delicacy, and the 
location of small foreign bodies can be 
carried out to a small fraction of an inch. 
Another war development of radiology was 
its employment by the. orthopedic sur- 
geon in his efforts to restore damaged 
limbs. Many hundreds of thousands of 
radiographs were taken at the various 
hospitals during the war.” 

No less remarkable have been the in- 
dustrial applications of the rays, espe- 
cially as regards the testing of materials 
of every description. Says Dr. Kaye :— 

“ We now know that almost every solid 
substance betrays crystalline structure. 
Scarcely any solid is amorphous, and it 
would seem that the various physical pro- 
perties—elasticity, hardness, melting- 
points, etc.—are all manifestations of the 
various atomic forces which reveal them- 
selves in the crystalline form. The very 
formation of solids may be merely an out- 
ward and visible sign of crystallisation, 
and a definition of a ‘solid’ may be so 
derived which is, at any rate, as adequate 
as others which have been framed. Not 
only the growth, but the decay, the change 
points, etc., can all be followed and 
watched without harming a body in any 
way. 

‘* We have thus a new tool of research, 
which, although at present rather delicate 
and tentative in application, would seem 
to offér unusual possibilities. The metal- 
lurgist, to whom: crystalline formation 


means so much, need no longer have to 


content himself with inferring from their 
external forms what the internal structure 
of the crystals in his metals and alloys 
may be. He may also find that the 
method will throw light on the funda- 
mental nature of the effect of heat-treat- 
ment, tempering, rolling, and ageing on 


crystalline,metals and alloys. It has been 


shown that amorphous carbon really con- 
sists of minute graphite crystals; colloi- 
dal gold and silver are made up of minute, 
yet perfect,. crystals so small that they 
contain only a few score atoms. Starch, 
pure fats, the cellulose in plants are all 
crystalline. Even the particles ‘ sput- 
tered’ from a cathode in a discharge 
tube are possible of examination, and are 
found to be crystalline. The so-called 
liquid crystals have also been the subject 
of study.” 


Many valuable instances and illustra- 
tions of industrial applications are given, 
especially as regards aircraft, submarines, 
optical glass, etc., etc. Of miscellaneous 
applications, among the most interesting 
are the use. of the rays to reveal the in- 
terior of plant life, and the determination 


of the genuine or other character of 
“ Qld Masters ’’ and other works of art, 
the examination of palimpsests and other 
ancient manuscripts, and the extension 
of radiometallography to thicker dimen- 
sions of steel. Finally, says Dr. Kaye :— 

“To sum up, the subject of industrial 
radiology is young and, although progress 
has been rapid, we must in all fairness be 
careful not to claim too much for it. From 
such experience as we have had it does 
appear, however, that the method is set- 
tling down to be a valuable laboratory 
tool, supplementing those which are 
already available for testing materials. 
Finally, the mere existence of the method 
is not without its moral effect on the per- 
sonnel, as regards standard of workman- 
ship, and the disguising or faking of mis- 
takes. A workman is not unnaturally 
aware that in certain types of construction 
it is possible for defects to be hidden from 
view. There is the tendency, which 1s 
known to exist in some natures, to try to 
conceal a mistake due to a slip, especially 
when from a lack of knowledge of design, 
the importance of the mistake might be 
underrated. Nowhere are the conse- 
quences likely to be more disastrous than 
in the case of aircraft; and, despite the 
fact that British aeroplanes were un- 
approached, in quality and output during 
the war, the existence of large notices in 
the various aircraft factories bearing the 
reminder that ‘ A concealed mistake may 
cost a brave man his life’ showed that the 
lesson had been brought home to the 
authorities.” 

Four useful appendices give the Reports 
of the X-ray and Radium Protection Com- 
mittee. a list of definitions in use in X-ray 
and electro-medical nomenclature, and the 
order of the elements in atomic number, as 
gbtained by Moseley from his experiments 
on X-ray spectra. 
= —_—>-2s0e-<——_— 


SIR CHARLES A. PARSONS ON 
MOTIVE POWER. 


“Motive Power”? was the subject 
selected by the Hon. Sir Charles A. 
Parsons, the inventor of the steam tur- 
bine, for his presidential address to the 
Birmingham and Midland Institute on 
the 12th instant, at the inaugural meet- 
ing of the present session, held at the 
Town Hall. 

After a résumé of the progress made 
from the earliest times in the use of 
motive power, and especially by Waitt, 
Carnot, Joule, and others, Sir Charles 
Parsons said in commencing to work on 
the steam turbine in 1884, it became clear 
to him (Sir Charles) that, in view of the 


fact that the laws for the flow of steam ' 


through orifices, under small differences 
of head, were known to correspond 
closely with those for the flow of water, 
and that the efficiency of water turbines 
was known to be from 70 per cent. to 80 
per cent., the safest course to follow 
was to adopt the water turbine as the 
basis of design for the steam turbine. 

After several years of experimental 
work, it became evident that the mechani- 
cal difficulties, which had been partially 
solved in the case of small turbines could 
be more completely solved in larger sizes, 
and that when fully developed in units 
of several thousand horse-power the clear. 
ances and consequent leakages of steam 
could be redu in greater proportion 
to the size and output of the engine. It 
also seemed probable that Watt's ideal 
would be better realised by a pressure 
compounded turbine than by any form of 
piston engine. That had ultimately been 
found to be the case. 


Within the last half-century another 


if: 
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method of obtaining motive power. from 
heat had come largely into use. 1h. 
history: of the internal combustion engine 
commenced with Huyghens’s proposed 
gunpowder engine in 1680, followed by 
the proposal to use oil or gas, with com- 
pression before ignition, about the year 
1838. Not, however, until 1860, when the 
fundamental bearing of the Carnot cycle 
and the advantage of compression before 
ignition were recognised, did the great 
inventors, Bennett, Otto, Clerk, Diesel, 
and many others achieve developments 
which had led to the attainment of the 
very high efficiency of the present-day in- 
ternal combustion engine. It was beyond 
the scope of that address to enter upon 
the relative costs of these two principal 
means of deriving motive power from 
fuel, but he might add that for large 
powers the steam turbine at present held 
the field almost exclusively on land and 
at ‘sea, while the internal combustion 
engine had superseded steam to a large 


extent for moderate and small powers on} 


land, and was to some extent a similar 
rival at sea. 
The President concluded his address 
. with a reference to the developments of 
water power on a large scale, which the 
distribution of energy by electricity had 
in recent years rendered possible. 
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MESSRS. R & J. BECK’S 
° MODEL 22 MICROSCOPE, 


By special tools and by anticipating the 


reduction of wages which has been agreed 
with the unions gradually to come into 
force, Messrs. R. and J. Beck, Limited, 
have produced a new microscope at a very 
moderate cost. The inability of students 
to purchase expensive microscopes has 
been 'a serious difficulty in the teaching 
departments since the war, and we believe 


gestae ad tert E 
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Model 22B London Microscope, with . screw 
focussing swing-out substage. Model 22A is 
exactly the same without the substage. 


that this difficulty will now be removed. 
The ‘‘ Model 22 London microscope’’ is as 
large and solid as the firm’s Standard 
London. It is simple in design, but 
thoroughly ,good in its workmanship, 
while it carries the same first-class optical 
parts... The price of the microscope with 
2 in. and ¢ in. object-glasses is £8 17s. 6d. 
The instrument is first rate in quality 
but simple in design. The costly side fine 
adjustment is replaced by a very excellent 
though less expensive type. The size of 


the instrument is the same as Beck’s 
Standard pattern. The stage is 4 in. by 

4 in., but is not covered with vulcanite; 
the base is a strong casting enamelled with 
an acid-resisting surface. The spiral rack 
and pinion coarse adjustment is equal to 


‘that of our more expensive instruments. 


The object-glasses and eyepieces are the. 
firm’s Standard series throughout, with 
the exception of a lower angled ŝ in. 
(16 m/m.), which is included with the 
cheaper sets. This is a thoroughly good 
lens, but has not a sufficiently large aper- 
ture for use with exceptionally high eye- 
pieces. ; a. 

The microscope is supplied either plain 
without a sub-stage, with a spiral screw 
focussing swing-out substage or with com- 
plete rack and pinion focussing swing-out 
substage with centring adjustments. -It 
can be fitted with a detachable. mechanical 
stage, and works well with- the highest 
power obiect-glasses. : 
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A NEW TYPE OF AIRCRAFT, 


At the annual meeting of the Scottish 
branch of the Aeronautical Society, at 
Glasgow, on the lith inst., Mr. Sholto 
Sheppard, of the Edinburgh Branch of 
the Aeronautical Society, described his 
proposals for a new type ‘of aircraft. 
According to data at our command, he 
said, there did not appear any reason why 
one, two, or more hundreds of passengers, 
or even a battalion of infantry could not 
be carried with the same ease'and a far 
greater margin of safety than that afforded 
by present-day aircraft, and that pas- 
sengers would travel in this manner with 
as much or greater.safety than by any 
other known means. His proposals made 
it possible to visualise an absolute' revo- 
lution in long-distance travel, as the low 
cost would enable the ordinary man in the 
street to`get on board in Glasgow one 
evening and awaken the next morning in 
Petrograd, Berlin, or Madrid. 

In order to make this practicable, he 
proposed to use a stream-lined, gas-filled 
fuselage or ‘body of sufficient . buoyancy 
to nearly equalise the dead load of the 
machine, which would preferably. be 
covered with some fine metallic sheeting. 

Mr. Sheppard pointed out that. the 
design embodying his proposals, which 
was illustrated on the screen, showed a 
stream-line body similar to an airship in 
some respects. It would not function in 
the manner of an airship, however, as it 
would not require the many tons of water 
ballast so essential to the vessel. There- 
fore, the value of the gas lift in his case 
could be entirely utilised for taking the 
load off the machine, and thus allowing 
useful load to be carried in its place. In- 
corporated with the fuselage might be 
an under-carriage, preferably built on the 
lines of a flying-boat hull, and fitted with 
pontoons for landing on water, or suitable 
cabin and landing gear for land work. 
Two or more sets of planes placed in 
tandem may be used on'such a construc- 
‘tion, as, in the first place, an elongated 
fuselage would be necessary to give the 
required gas lift and avoid head resistance 
so far as possible; secondly, the centre of 
gravity of a machine constructed on these 
lines would be less liable to disturbance, 
whilst at the same time the length of the 
tail member called for an arrangement of 
this character. ous 3 9 

Assuming that they had a vessel.or.air- 
craft of the type described, fitted with 
three sets of planes, with three 1,000 h.p. 
engines, and equipped for.a journey from 
London to Paris at 60 miles per hour, she 
would require three tons of fuel, which 


allowed 50 per cent. as a safety margin. 
Allowing 1,000 h.p. for the fuselage and 


2,000 h.p. for the plane. lift for carrying 


passengers and fuel, reckoning at a lift of 

20 Ib. per h.p., they got a lift equal to 

three tons of fuel, 200 passengers and 10 

of crew and staff. The cost per head for 

fuel only, -London to Paris, worked out at 

1s. 9d.. per head. 
Ten Hours ro BERLIN.. 

By using 4,000 h.p. on a similar basis, 
500 passengers could be carried and a staff 
and crew of 15. With four tons of fuel, 
the fuel cost per journey totalled £24, or 
just under is. 6d. per ‘passenger. Taking 
a journey from Glasgow to Berlin, and 
calculating at. 75 miles per hour, a fuel 
consumption of 8 tons for 14 hours’ flying, 
and carrying, say, 200 passengers and 15 
crew, or 100 passengers with luggage, the 
fuel cost per head for the journey of about 
1,000 miles would be less than 10s. with- 
out luggage and less than £1 with. Ther 
should be no difficulty in accomplishing 
this journey between 6 p.m. and 8 o'clock 
the next morning. An extension of this 
line from Berlin’ to Bombay, with a stop 
of two hours at every stage of 1,000 miles 


e 


for refitting, and reckoning three stops, 


should allow of the iourney being covered 
in about 50 hours. ‘ Assuming 4,000 miles 
as the distance from Glasgow to Bombay, 
and 100 passengers with luggage, the fuel 
cost for the journey would run ‘ont per 
head at about £3 10s. By increasing the 
speed the journey should be covered within 
two days. So far as a Glasgow-London 
express service was concerned, ther 
should be no difficulty about arranguz 
for, say, a 3,000 h.p. machine to carry W 
passengers and covering the distance m 

about four hours under ordinary cond 

tions. In order to. carry a battalion d 

infantry, it would be merely riecessary W 

increase the size of the machine to acom- 

modate that number, and at the same time 

increase ‘the horse-power. _ 


SCIENTIFIC SOCIETIES. 
ROYAL MICROSCOPICAL SOOIBTI. 
The following is the programme for the 


session .1922-23.—November 15: Mr. Con- 


rad Beck, O.B.E., F.R.M.S., “ Glare and 
Flooding in Microscope Illumination”; 
Dr. Charles Singer, M.A., FRCP, 
F.R.M.S., ‘‘ The First Mechanical Micro- 
tome ” ; Professor Gobind Singh Thapar, 
M.Sc., F.R.M.S., “The Occurrence and 
Significance of a Third Contractile 
Vacuole in Paramecium caudatum” an 
Professor B. L. Bhatia, M.Sc. FZS» 
F.R.M.S., “On the Significance of Extra 
Contractile Vacuoles in Paramecwn 
caudatum.’’ December 20: Mr. Joseph E. 
Barnard, F.Inst.P., F.R.M.S„ “Sub 
Bacteria.” January 17: Annual Met- 
ing: Presidential Address by Professor 
Frederic J. Cheshire, C.B.E., I. Inst.. 
P.R.M.S.,on ‘‘The Petrological Microscop! 
and its Optical Evolution.” February 4 ' 
Professor Sir. William Maddock Bayliss. 
D.Sc., F.R.S., F.R.M.S:, ‘ Microscop J 
Staining and Colloids,” and Mr. A. M i 
Microscopes, 82° 


lock, ‘‘Test Plates for 
March 21: 8r 


Microscopic Definition.’’ dard 
Emil Hatschek, F.Inst.P., ‘‘ The Stan 7 
Methods of Ultra-Microscopy,” and fac 
A. C. Thaysen (Royal Naval Cordite ad 
tory), “ The Destruction of Cotton $ 
other Fabrics by Bacteria, and AA 
portance of the Microscope in the yil 
of this Destruction.” April 18: Dr. ni 
liam B. Brierley, F.L.S., F.R.AL Gi 


logical—Department, Rothamsted Expert 


II fad 
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mental Station), ‘“‘The Microscope in|by Mr. Nelson on Vaccine Virus and 


Agricultural Research ”? and Professor A. 
C. Seward,M.A., F.R.S., F.G.S. (Master of 


- Downing College, Cambridge), “ The Use 


of the Microscope in Palxobotanical 
Research.” May 16: Mr. Leonard 
Taverner, A.R.S.M., ‘‘ The Principles and 
Application of Technical Metallurgical 
Microscopy,” and Mr. W. Ames, M.A., 
B.Sc., A.I.C., ‘‘ Applications of the Micro- 


= scope in the Manufacture of Rubber.” 


May 23: Annual Pond Life Exhibition 
{extra meeting). June 20: Dr. James A. 
Murray, F.R.M.S., will communicate 
papers by the late Dr. J. E. Blomfield, 
(a) “ Witches’ Brooms,” (b) ‘‘ Tumours of 
Trees—Birch.’’ It is hoped that further 
original communications will be received, 
and opportunity will be found for the 
reading of such communications on any 
evening other than January 17. 


HULL ASTRONOMICAL SOCIETY. 
Tue Fourtn DIMENSION. 


The annual meeting of the society was: 


held on the 12th inst. at the Royal 


Institution, when Mr. C. H. Gore, M.A., 


gave a lecture on “A Mathematical Ro- 
mance ” to a greatly interested audience. 
He described the outlook of one who had 
travelled far up the mountain road of 
mathematics, and gave a delightful 
account of the reasoning and points of 
view of the inhabitants of the one-dimen- 
sion world, of the ‘‘flatlanders’’ of the 
plane of two dimensions, and was plea- 
in portraying their 
reasonings and difficulties. Passing on to 
our world of three dimensions, the lec- 
turer introduced his audience to yet 
“higher space” of four dimensions, and 
showed the possibilities therein; he 
showed how a solid cube may be turned 
inside out, and the many wonderful things 
that could be done by using a magic 
formula known as ‘‘ Root minus one.” 
A discussion followed, and a most 
hearty vote of thanks was passed. The 
next lecture was announced as being 
given by Dr. E. Harrison, M.A., on 
“ The Theory of Light and its Application 
to Stellar Dimensions,” on October 26. 


THE QUEKETT MICROSCOPICAL 
CLUB. 


The 572nd ordinary meeting of the 
club was held on October 10 at 11, 
Chandos Street, Cavendish Square, the 
President, Mr. D. J. Scourfield, F.Z.8., 
F.R.M.S., in the chair. The minutes of 
the previous meeting were read and con- 
firmed. Three new members were elected 
and three nominations read. The news 
of the death of Mr. T. N. Cox was re- 
ceived by the meeting with much regret, 
and a message of condolence sent to his 
relatives. The members also expressed 
their sympathy with Mr. Henry Morland, 
who is recovering from a serious accident. 
The Hon. Secretary announced that Mr. 
Darlaston had presented to the club 
cabinet three slides of sections of root 
of onion showing diatoms, and that Mr. 
Morland had made a list of the names 
and localities of the 400 diatoms on the 
Moller type slide that had been pre- 
sented to the club without a list. Mr. 
W. R. Traviss described and illustrated 
by means of a model and a diagram on 
the Blackboard a fine adjustment that 
could be adiusted to various rates by the 
simple movement of a lever. The Presi- 
dent said that such an adjustable move- 
ment would supply a want that had long 
been felt by many microscopists. The 
Hon. Sec. said that an interesting paper 


tube length would be taken as read. Mr. 
Nelson found that the germs, which are 
known as filter passers and have only 
recently been seen, appear as minute 
dots. Very careful examination showed 
that they ate fixed to very fine threads of 
mycelium. While examining the virus 
Mr. Nelson found that a very minute 
germ, visible only when the tube length 
was perfectly adjusted, disappeared after 
1 or 2 mm. of extension, but reappeared 
aiter the extension had been continued 
to about 2 cm. The explanation is that 
even the best objectives suffer from 
spherical aberration, and may act as two 
objectives of slightly different foci, the 
central part working at the shorter tube 
length and the outer zones at the longer. 
The thanks of the meeting were accorded 
to: the donors and authors. The Hon. 
Secretary announced that Dr. Reginald 
J. Ludford would read a paper on ‘‘ The 
Cytology of Growth’ on November 14, 
and that Dr. Charles Singer would lec- 


ture on ‘‘ The Early Microscopists ’’ on. 


December 12. 


The President then called upon Mr. 
Martin Duncan to give his lecture on 
“ Some Aspects of the Crustacea.” The 
crustacea, said the lecturer, form a very 
compact group, inhabiting the sea, rivers, 
ponds, and the dry land. They appeal 
particularly to microscopists, many being 
of microscopical size throughout their 
lives, and others for part of them, while 


their remarkable metamorphoses can only 


be worked out by the aid of the micro- 
scope. 
stage of development in early geological 
times, and several fine photographs of 
fossil forms were shown on the screen; 
but these were passed over with little 
comment, and Mr. Martin Duncan de- 
voted most of his lecture to living species. 
Vast numbers of crustacea may often be 
seen on the seashore. The sandhoppers 
act as scavengers, and, with the help of 
bacteria, rapidly disintegrate the heaps 
of débris on the beach. When the sea 
is coming in a dancing mist of these 
creatures may sometimes be seen leaping 
up shore from the sea. Their mouth parts 
are admirably adapted for breaking down 
seaweeds, etc. In holes on the shore 
phantom shrimps may be found; their 
movements are slow and cautious, 
they are very difficult to see if stationary. 
The female has an incubation pouch, and 
the young, when hatched, climb on to 
their mother’s back and hold on, looking 
like ragged threads. It is almost impos- 
sible, without going oyt in a fishing vessel 
or some such boat, to realise what vast 
numbers of surface swimming- crusta- 
ceans are present in the sea, which is 
sometimes coloured by them. These 
organisms form a large proportion of the 
food of edible fish, such as | herrings, 
which follow the currents containing 
them. The increasing use of oil fuel 1s 
likely, in Mr. Martin Duncan’s opinion, 
to be a serious menace to the fisheries, 
the pollution of the surface waters driv- 
ing away the crustacea, and with them 
the fish. After mentioning the timber- 
boring crustacea, that are such pests to 
marine engineers, the lecturer passed on 
to prawns and shrimps. Prawns mav 
be distinguished from shrimps by their 
long serrated rostrum and delicate chele. 
Shrimps have two ear-like organs on the 
head, and their chele have only one 
movable claw. The Mantis prawn is not 
very common on our shores: it has re- 
markably developed front limbs. but Mr. 
Martin Duncan has never seen them used 


The crustacea reached a high 


and. 


has remarkably prominent stalked eyes. 


‘Photographs of various stages in the 


development of Artemia, the brine 
shrimp, were shown. This shrimp used to 
be found in brine pans, but these have 
largely disappeared and Artemia with 
then. They may sometimes be hatched 
out from Tidman’s sea salt. The idea 
that the stalked barnacle is a stage in 
the life history of the barnacle goose is 
still prevalent among some of the Irish 
peasants, and the barnacle goose, being 
thought to be partly a fish, is eaten dur- 
ing Lent. The bird is a migrant and does 
not breed in this country, so that the 
myth has persisted. There is a figure of 
the barnacle tree in Gerard’s Herbal, and 
Izaak Walton also refers to it. The true 
history is quite as marvellous. When 
the triangular larva, which swims about 
with a jerky movement, reaches the end 
of its freeswimming stage, it attaches 
itself to a rock or ship and pours out a 
cement which forms the shell. The acorn 
barnacle casts off its swimming legs, its 
eye disappears, and it stands for the 
rest of its life on its head, kicking its 
food into its mouth. Some of the para- 
sitic crustacea have remarkable life his- 
tories. Saculina is a parasite on crabs: 
its larva settles on a hair of the crab and 
bores through a vulnerable part, the skin 
is ruptured and an ameeboid ‘body enters 
and settles in the region of an abdominal 
joint. At the next moult a space is left, 
and the Saculina, which is a shapeless 
sac, protrudes between the plates, occu- 
pying a position between the tail and 
the body. The broad-claw crabs are re- 
markable for the enormous spines present 
in the Zoé form. The armature of the 
stone crab is incomplete; probably its 
comparatively recent ancestors were 
hermit crabs. The Heike crab of Japan 
is another similar species which’ possibly 
carries a sponge on its back so that it 
may not be so easily seen. In the region 
where this crab is found the cliffs are 
red, and there is a legend that the two 
leading parties in Japan once met there 
in a great contest for the throne, the 
cliffs being stained red by the blood of 
the slain, the crabs being the spirits of 
the vanquished. ‘The spider crabs have 
a still lighter armature, and render them- 
selves inconspicuous by attaching pieces 
of sponge, etc., to their backs. The large 
spider crab is sometimes used for food. 
Dromia covers itself with 4 living sponge, 
the mass being held on by rudimentary 
legs. The shore crab is very easily seen 
as a rule, but among pebbles on the sand 
it is often so like the surrounding pebbles 
that it is difficult to distinguish it. The 
lecturer then gave an accoynt of the life 
history of the shore crab, illustrated by 
a fine series of slides. The female.carries 
the eggs under her tail, and when hatched 
the young larve swim in the surface 
waters. Soon they begin to change, the 
body broadens, the tail shortens, and 
eventually the adult form is assumed. 
The young crab is only the size of a small 
pea, but there is no further change of 


= 


shape, and as life goes on the shell is cast | 


less frequently. The metamorphoses of 
the crawfish are less complex than those 
of the crab. The early larval forms are 
known as glass-crabs, and used to be 
described as distinct species. It was not 
until 1912 that the crawfish was traced 
bevond about the third stage, the missing 
link being discovered at Plymouth. In 
the true lobster the various changes of 
form follow a much more regular series. 
On wide sandy shares, if the tide is fol- 
lowed out, there may sometimes be seen 
lumps of sand-out of, which project two 


for catching prey. In its early stages it] bristles—The bristles-are the antenne of 
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the lobster crab, and by patiently watch- 
ing the crab may be seen to emerge from 
the sand. It spends most of its life in 
the sand, and when buried the long an- 
tennæ are locked together and form a sort 
of tube down which water is drawn and 
expelled at the sides of the gills. This 
arrangement prevents the gills from being 
clogged by sand. Many of the crabs have 
wonderfully developed claws, but they 
are not used for digging—they always 
dig themselves in with their hind legs. 

The President, in expressing his appre- 
ciation of Mr. Martin, Duncan’s lecture 
and photographs, said that the group lent 
itself to interesting treatment, and he 
hoped that we should soon see tanks at 
the Zoological Gardens showing crus- 
tacea in their natural condition. 

Mr, Perks said that at Whitstable enor- 
mous quantities of young oysters had 
been lost, and attributed the los¢ to con- 
tamination by oil fuel. 

Mr. N. E. Brown said that when at the 
seaside he always kept a collection of 
microscopic marine organisms in a large 
enamelled bowl, the plankton forms being 
caught in an ordinary pond net at the 

end: of the pier. 

=~ Mr. Martin Duncan said that Dr. 
‘Charters White kept a marine aquarium 
in London for twenty years. The secret 
was to go slowly and get things estab- 
lished. A far more even balance must 
be kept than in fresh-water tanks, and 
1t was essential to avoid too large forms. 
The salinity must be kept right, and it 
was necessary to oxygenate the water, the 
latter operation being performed by Dr. 
Charters White with a bicycle pump. 

The meeting closed with a hearty vote 
of thanks to the lecturer. 


| A. M. J. 
SCIENTIFIC NEWS. 


Perrine’s periodic comet that was 
observed in 1896 and 1909, but escaped 
detection in 1916, is due to return this 
autumn. The following are search 
ephemerides computed according to two 
assumed dates of perihelion passage :— 


T = Oct. 8. T = Oot. 11, 
R. A. Dec. R. A. Dec 
h.m. o h. m. 2 
Oct. 19 .. 7 45, 190N. .. 7 19 20N 
Oct. 27 .. 8 6 143 N. .. 7 40 187 N 
Nov. 4.. 8 21 96N. .. 7 56 18.4N 
Nov.12.. 8 3 IN 8 9 8&LN. 


The comet will be nearest the Earth in 
mid-November. 


The Prince of Wales is announced to 
be present at a combined dinner, on 
November 16, of the Institution ọf Mining 
and Metallurgy, and the Institution of 
Mining Engineers, when medals will be 
presented to Sir Alfred Keogh, on the 
occasion of his retirement from the Rec- 
torship of the Imperial College of Science 
and Technology, and to Sir George Beilby, 
in recognition of his contributions to 
science, with special reference to his re- 
searches on fuel. 


A conference organised by Durham 
County Coumcil in connection with Health 
Week was addressed at Durham last week 
by Sir Arthur Newsholme, late Principal 
Medical Officer of the Local Government 
Board, on alcohol and child welfare work. 
Alcohol, he said, was one of the provo- 
cative causes of tuberculosis, which 
amongst barmen caused three times more 
deaths than amongst other workmen. This 
Showed that those engaged in public- 
houses followed a dangerous trade so far as 

uberculosis was concerned. The reason 

was not far to seek. Indiscriminate spit- 


s 


perimental 
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ting in bars spread infection, and it was a 
well-known fact that alcohol lowered ré- 
sistance to infection. One of the most im- 
portant steps in prevention of tuberculosis 
was diminution of chronic alcoholism. 
Elimination of alcoholism would realise 
money and energy which would enable 
most of their social and sanitary problems 
to be solved. 


At last week’s meeting of the Edin- 
burgh Natural History Society, in the 
Goold Hall, a communication was read 
by the Rev. H. N. Bonar, F.Z.8., on 
“ Troglodyte Birds.” These he defined 
as birds which nest in holes in trees, 
rocks, soil, or walls. He traced the 


troglodytic habit to the need for con-|' 


cealing the eggs, which in the Saurian 
ancestors of birds were all white or 
light-coloured. This habit was to be 
found in many passerine birds—e.g., 
dippers, redstarts, woodpeckers ; in many 
raptorial birds, such as owls and some 
hawks; in some rasorial birds, such as 
pigeons; and in many swimming birds— 
puffins, petrels, and some ducks, for 
example. ` 


In a letter to ‘‘ Nature ’’ of September 
16, Mr. E. T. Paris, of the Signals Ex- 
Establishment, Woolwich, 
suggests the use of a hot wire grid, as 
used in the Tucker microphone, for the 
purpose of constructing ‘a standard source 
of sound. The grid would be fixed at 
one end of a Helmholtz resonator, and 
a telephone at the other end; the tele- 
phone would be actuated with current 
from a thermionic valve oscillator, at a 
frequency equal to that of the resonator, 
giving a pure tone of moderate intensity, 
and the change of resistance suffered by 
the microphone grid would afford a 
measure of the amplitude of vibration of 
the air column, and therefore of the 
strength of the source, which could be 
varied at will. If the frequency of vibra- 
tion were known, the strength of the 
source could, be found in absolute 
measure. 


A pamphlet, “Research Work in Pro- 
gress,” has just been issued by the 
British Non-Ferrous Metals Research 
Association of 71, Temple Row, Birming- 
ham. The investigations in hand cover 
many important problems of the copper, 


_| brass, aluminium, nickel and lead indus- 
.| tries, as well as subjects of importance 
-|to all users of such metals. 


The support 
given to this Association by the leading 
firms seems to be most encouraging, but 
the field covered is very wide, and many 
of these researches, such as those on the 
improvement of brass, on metal polish- 
ing, and on soldering, should attract the 
attention and support of many other sec- 
tions of industry. The user is apt at 
first sight to overlook the fact that he is 
even more interested in the improvement 
of quality of his raw material than the 
manufacturer of the metal. In the case 
of failure, however, it is the user who 
always bears the greater loss, since he 
sacrifices all the time and workmanship 
which has been expended on the article 
being manufactured. The Bureau of 
Information of the Association also seems 
to be doing excellent service in distri- 
buting to members reports of the results 
of the experimental researches and acting 
as a live intelligence service collecting 
and distributing information likely to be 
of service to the industry and from the 
far corners of the world. 


“Aircraft Steels and Material,” by 
Brig.-Gen. R. K. Bagnall-Wild, C.M.G. 


C.B.E. ; Leslie Aitchison, D. Met., B Self 
O.B.E.,! 


A.I.C.; A. <A. Remington, 
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M.1.M.E., M.I.A.E.; A. J. Rowledge; 
and W. Thain, A.M.I.C.E., with an intro- 
duction by Prof. W. Ripper, C.H., 
D.Eng., D.Sc., M.I.C.E. (London, Con- 
stable and Co., Ltd., 10, Orange Street, 
W.C., 16s.) is a most valuable series of 
lectures, etc., by the authorities named, 
covering as it does in response to the 
appeals of engineers, designers, and others, 
full information as to the results of the 
experience gained by Government Depart- 
ments during the war. The lessons of that 
strenuous time are still fresh in our 
memories, and it is well that this guide 
and help towards the accomplishment of 
still further developments should be 
available. 


Messrs. John Davis and Son (Derby), 
Ltd., of All Saint’s Works, Derby, have 
issued'a new illustrated leaflet 9221 A., 
dealing with Theodolites, Dials, Levels, 
and their accessories. All these surveying 
instruments now embody our latest prac- 
tice of eliminating separate parts and 
superfluous screws where possible, ma 
the instruments offered more compact a 
robust in every way. 


“The Manufacture of Abrasive 
Materials,” by A. B. Searle (London: Sir 
Isaac Pitman and Sons, Ltd.,.2s. 6d.), is 
an interesting and reliable manual, and 
will be found most useful by many who 
are called upon to deal with grinding 
problems without any great experience in 
the art. Few probably realise the recent 
growth of the use of abrasives in almost 
every manufactured article of commerce, 
particularly in the engineering industries, 
which have developed much that is en- 
tirely new, and adopted great extensions 
of the previous practice of grinding. May 
of our own readers, who are indebted to 
Mr. Searle from time to time, for valusble 
information, will find this: well-illustrated 
a lucidly written little book very help- 
ul. 


—_———_ >» 6 e--_——__—_—- 


LETTERS TO THE EDITOR 


MARKINGS ON MERCURY AND VENUS. 


[127.}--May I crave space to reply to some 
of the comments upon my two letters dealing 
with the physical conditions of Mercury and 
Venus? | 

First, as regards Venus: Mr. Mark Wicks 
cannot see how water in any form could 
stay on the sunlit side of the planet if the 
long rotation period be accepted. The very 
strongest argument is precisely the same as 
that we use to establish its existence on Mars 
—that we see it. True, we see on Mars water 
as snow, then as liquid (blue), then as vapour 
(clouds), while on Venus all we see of it is 8 
dazzling white canopy of clouds. Consider 
the converse: if no water and no clouds on 
Venus, why the high albedo? Lowell’s dust 
clouds would never be so white and brilliant; 
it cannot be snow; and it is not blue a 
liquid water would be; so that we are driver 
to the cloud theory, for nothing else will fit 
the facts. Taking Mr. Hollis’s letter (No. 
97) next, he gives the admittedly ‘‘ nega- 
tive result’? of the spectroscopic search for 
water lines in Venus’s atmosphere. Shall I 
tell him why they were not seen? Simply 
because Venus’s cloud canopy is so dense and 
close-lying that the air above it is pano 
dry, and as the light we see is reflected 
from the surface of and not transmitted through 
those clouds, it does not traverse water 
vapour enough to show the water-vapour lines. 
From Mars it is different, for the light he 
reflects traverses the whole depth of his 
atmosphere, and we get the water-lines in 
evidence. Negative results never vet re- 
vealed detailed truth. And may I further 
suggest that if we take the generally wig iste 
large markings of Venus, it is more likely 
than not.that the darkest markinge will be 
the partly revealed body of the planet itself; 
and it is by catching the light separately from 
these alone and testing it for water 
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_ that the absorption bands in question will 
' most likely be obtained, for their light does 


probably traverse the whole depth of Venus’s 
atmosphere. 
Next, as to Meroury. Mr. Ellison puts 
forward the utterly improbable suggestion 
that Lowell invented the whole system of lines 
on Mercury. I would not so unnecessarily 
impugn the deservedly high reputation of a 
great astronomer (even if the does not 
happen to be an Englishman). It is common 
knowledge that Lowell’s Martian lines are 
in the main correct; so why should he invent 


in one case and tell truth in the other? Be- 
sides, there is Schiaparelli. Does 
Ellison discredit his account also? No; it is 


not good enough to have us give these men 


` the he because all others have not seem what 


they saw. Suppose an army general sets a 
score of observers to watch through glasses a 


distant post, and two or three of .them see 


something definite, while the others see 
nothing. Would he be. justified in ignoring 
the positive reports because many were nega- 
tive? He would neither be justified nor wise. 
A score of negatives do not equal one positive 
in value. As regards Sun-cracks, Mercury 
must be made of mighty tough stuff if he 
is not Sun-cracked, especially if he faces the 
Sun all the time.‘ But I did not say the lines 
were Sun-oracks. Task, what are they? And 
panot surface 
must either be cracks, deep valleys, canals, or 
canyons. What else could they be? Elevated 
ridges would show white, not black or dark. 
Mr. Ellison’s last shot about the Moon and 
green cheese really is not worthy of him. He 
nows very well that improved methods of 
photography are continually revealing 
more and more to astronomers, and cer- 
tainly he is not sure that we have reached 
the limit of discovery-making inventions in 
telescopes and spectroscopes, nor in the 
other as yet but dimly adumbrated possibili- 
ties of spectroscopic photography as applied to 
the lesser-known etheric vibrations. It is 
precisely the weakness of arguing from small 
to great that has denied to the smaller planets 
the atmosphere and water-vapour that they 
almost certainly do possess. 

No one who studies with a really open, 
thoughtful mind the varied conditions under 
which life exists upon our own Earth can 
deny the possibility of its existence on other 
worlds. Our physical conditions and theirs 
are not so utterly different as to preclude life 
existing in certain limited areas on Mars, 
Venus, Mercury and even the Moon; and I 
for one do fully expect to see the possibility of 
life in such conditions demonstrated, even 
if we do not ever get in touch with that life 
by direct communication. 

Truro. Wm. Gifford Hale. 


THE SUN—MERCURY. 


{128.}—In addition to the dwindling spot 
already noted in September as a return of an 
August group there was a small pore on the 
27th perhaps developing into a little spot 
group iW. of centre and about 8° S. 

tober 1 to 4. With regard to Mr. Mee’s 
suggestion of a more elaborate record on my 
part, I fear it would be beyond my resources 
and perhaps be of insufficient utility to Justify 
the demand that it would make on valuable 
space. The yearly pictorial summary in 

anuary offers to the general reader, it is 
hoped, about all that he requires in this line. 

Surely Mr. Ellison will not question the 
ability or integrity of Mr. Denning when he 
informs us that he followed in 1882 an oval 
white area from terminator to limb of 
Mercury, and that he recovered it during a 
week of magnificent cloudless skies in 1906, 
or my own assurance that I saw it much 
better defined than I ever saw Hellas on 
Mars, and completing its transit over the 
terminator in 1909. There is an end to the 
comity of workers, and to progress as well, if 
each observer is to do his utmost to discredit 
the work of all the rest. I am quite well 
aware that telescopic work is tricky at times, 
and that observers sometimes let zeal outrun 
discretion, but, surely, it is not impossible 
to separate truth from illusion and even to 
show the illusion to be.founded on an ele- 
ment of truth. I find it a very pleasant 
occupation to attempt to track error to its 
source while regarding, as I am sure Mr. 


n o 


Ellison does, eminent observers, however 
mistaken, as still scrupulously honest. 


John McHarg. ` 


ANCIENT AND MODERN MICROSCOPES. 


f129.}—In reply to Mr. Eliot-Merlin’s letter, 
No. 111, I would point out that the subject 
under discussion is not the relative value or 
quantity of “ observational output,” but of 
the mechanical and optical apparatus now 
available for observing as compared with that 
rightly regarded as the best a generation ago. 
From, say, 1840 onwards observations of new 
facts in microscopic Nature were made in 
ever-increasing numbers by an ever-increasin 
army of workers, with mechanical and optic 
apparatus continuously improving in quality. 
During the earlier part of this period the 
observations recorded, though rightly hailed 
as ‘‘ discoveries,” wero really of the simplest 
kind; the credit for them was due to the 
skill and patience necessary for making what 
are to us very elementary observations with 
such crude appliances as were then alone 
available. As time passed and all the 
simpler facts were recorded, observation 
became more and more difficult, required more 
specialised knowledge, higher technique, and 
the finest optical apparatus obtainable for 
success. I do not see how the “‘observa- 
tional output’? of to-day can be compared 
with that of thirty or fifty years ago; the 
objects for comparison are of different cate- 
gories, and all the test conditions radically 
changed. — 

But I do not think it can be disputed that, 
for instance, had the pioneers of diatom study 
been: armed with modern stands and lenses 
all their discoveries would have been made 
in a fraction of the time and with a fraction 
of the labour actually required for the work, 
and a vast amount of energy actually dissi- 
pated in controversy would have been saved 
for more useful purposes. 


But all this is beside the point at issue, 
which was whether the Powell No. 1 is the 
best design of microscope stand for the 
highest class of research work or not. That 
is to say, is its mechanical design and con- 
struction the fbest for the purpose, say, of 
obtaining the most delicate resolutions of 
minute structures with the highest powers? 
No one with any knowledge of the design of 
machinery or tools could be in the smallest 
doubt as to the answer. The only part of the 
structure of which an engineer can approve 
is the foot, and even that is unnecessarily 
large and cumbersome. It is the fact, for 
example, that when you have, after very 
careful adjustments, resolved the transverse 
strie of Amphipleura pellucida with a 
2mm. apo. and ax 18 eyepiece to your satis- 
faction, the lightest touch with the finger on 
any portion of the tube, limb, stage, or sub- 
stage of a Powell No. 1 stand will throw the 
lines clean out of focus. The reasons are 
simple, viz.—(1) In no part is the material 
used disposed so as to resist ‘bending stresses 
to the best advantage; (2) it is impossible to 
join a number of small parts ‘by small screws 
so as to form a really rigid structure; (3) it 
is almost impossible to secure mathematical 
co-axial adjustment of a series of indepen- 
dently movable members disposed along such 
an irregular structure, composed of so many 
individual parts, turned, filed, fitted, and 
screwed together by hand work, however 
skilful. That verv remarkable resolutions 
have from time to time been made by highly 
skilled users of Powell stands is admitted, 
but my opinion is that they have been secured 
chiefly by fortunate accidents as a rule. They 
certain:'v cannot be produced to order and 
repeated with certainty when required. 


The modern idea of a scientific instrument 
is that its adjustments should be simple and 
as little as possible dependent on the 
observer’s skill or delicacy of touch or sight, 
that its results should be as definite as 
possible, and capable of identical repetition 
as often as desired. To effect this, its struc- 
ture must be in accordance with the laws of 
mechanics and the nature of the materials 
used, especially when exact alignments and 
truly parallel motions over both large and 
very minute distances are required, making 
the utmost rigidity and accuracy of angles 
and surfaces and motions necessary. 


‘to lose. 


My contention is that the modern types of 
research microscope meet all these condi- 
tions far more closely than the Powell No. 1 
at its best ever did, and that this is the reason 
why they have superseded it. 

In reply to letter No. 112, I agree that for 
pond life and other comparatively low-power 
work, and where extremely critical images 
are not required, large field eyepieces are very 
pleasant to work with. But there is no need 
to have large-diameter 10-inch tube stands to 
secure them. Swift’s “Telaugic” and Leitz 
and Zeiss’ ‘‘Orthoscopic’’ oculars, for in- 
stance, give ample fields and a curiously 
“ pictorial” effect, though fitting the Conti- 
nental size of draw-tube, and suitable for 
160 mm. objectives. J. W. Flower. 


ANCIENT AND MODERN MICROSCOPES. 


{130.L-I have read Mr. Flower’s letter (101) 
and agree with him that each part of the 
microscope needs to be considered, but quite 
fail to see that the Powell stand is incapable of 
any critical work which a microscope can 
called upon to do, and is a thing of the past. 
Perhaps this is due to the difficulty in gettin 
good oe ahs for the long tube-length o 
his stand. f 

But the fact remains that the opticians of 
this country cannot, up to this date, produce 
a modern microscope which will meet the de- 
mands of the research worker at a moderate 
price. Mr. Flower says they can, and I fear 
that his pockets must be better lined than 
some of ours, for I know of no stand which 
fulfils the research worker’s requirements 
which can be obtained under about £25. Can 
Mr. Flower name any stand at that price with 
a body tube over 45 mm. diameter and a 
mechanical and centring revolving stage? 
I do not include a fine adjustment to the sub- 
stage, as this can in many instances be dis- 
pensed with, and is almost a luxury. 

I am sorry that time has not allowed me 
to send a drawing of the instrument I am 
trying to make this winter. I have pub 
simplicity and handsome appearance among 
the list of requirements, and may say the 
centring of the stage is obtained by the use 
of two parts only, with no screws or anything 
One great factor, sometimes over- 
looked, is the appearance of the microscope. 
Though this should be entirely subsidiary to 
its working powers and lasting powers, yet 1b 
is something which counts with many of us— 
we want a symmetrical, well-balanced, and 
imposing article. Another factor often over- 
looked—entirely so in foreign models—is the 
ability to use a low-power objective of 3 in. 
or so, and. I only know a few makers who have 
provided for this except by putting an objec- 
tive-thread on the bottom end of the draw- 
tube. Result: wrong tube-length for the ob- 
jective, which has to work at about 100 mm. 
when its tube length may be 250 mm. The 
number of photographers is increasing, and 
for this the tube must be wide, and though 
the ‘‘ student’s ” eyepiece has come to stay, I 
am quite in accord with the words of your 
last week’s correspondent who laments for 
the large field which the Powell stand cer- 
tainly showed to perfection. With regard to 
cavity and other slips, I have had some 
samples of newly made English ones from one 
of our finest firms. If they can supply quan- 
tities of the quality which they sent me at a 
reasonable, but remunerative, price, we will, 
I am glad to say, have no need to go out of 
our own country for supplies of these. I shall 
soon give you more information on this 
matter. B. N. Blood, M.D. 


-ANCIENT AND MODERN MICROSCOPES. 


[131.} -I have read with much interest the 
various letters on the above subject. but I 
have not seen it definitelv stated that an 
object is better seen with a Powell No. 1 than 
it would be were the same ocular objective 
and condenser used on any other make of 
stand of equal tube-length. Would the 
Powell No. 1 give a better image, and, if so, 
why? 

When using high powers on euch small 
objects as bacteria or trypanosomes under 
critical conditions of illumination, etc., what 
is the advantage of having a large field, 
seeing (that the,width.of the flame does not 
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fill the whole field and that the bacillus only 
occupies a minute part of it? When “ hunt- 
ing” I can understand the advantage of a 
large field, but then a bull’s eye would be 
used to flood the field with light and the con- 
ditions would cease to be critical. 


With regard to the mechanical part of tne 
instrument, that is a matter for good design 
and good workmanship. But the best design 
would be useless were the workmanship 
faulty, while the finest and most perfect work 
will not compensate for inferior design. 
When using o.i. lenses of 1-12 in. or 1-16 in. 
or higher, a fine adjustment of 10 or 15 
turns per millimetre is barely sufficient for 
easy manipulation. I tad my “fine ” ad- 
justment, two turns per m.m.(!) removed, and 

ad one of my own‘design fitted which re- 
quires forty-eight turns per millimetre. The 
result is that it is as easy to focus a 1:16-in. 
o.i. as it is a $-in. with the standard fine 
adjustment. For lower power lenses I still 
use two turns per m.m., the two adjustments 
being- concentric. 


With regard to Mr. Merlin’s remark that 
British instruments are not heard of on the 
Continent or in America, that is a matter 
which rests entirely with the British manu- 
facturer. Let him advertise largely abroad 
and employ “‘live’’ men to push his wares, 
and he will stand a chance of getting known. 
We in England hear of foreign. manufacturers 
through the 
British journals, not by means of foreign 
journals. So the foreigner must learn about 
British microscopes through advertisements in 
their journals, not in ours. 


I feel confident that if the British manu- 
facturer lays himself out to do ‘it, 
could turn out instruments and lenses that 
would surpass those of any Continental 
maker. Let us hope that he will wake up 
to the fact soon. W. G. Royal-Dawson. 


’ 
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WEATHER IN SEPTEMBER, 1922— 
THANKS. 


[182]. RAINFALL. 


, ays 
Station. Total with Greatest 
in. rain. fall Date. 


in 24 hrs. 


in. 
.. 0.44 *19th 
.. 0.47 .. 14th 


.. 0.55 


London (Holborn 
Viaduct) .......... 1.52 .. 
London (Lewisham)... 2.01 .. 
Tunbridge Wells 
(Hawkenbury) .... 2.20 .. 
Tunbridge Wells 


11 
15 


18 


(Sydenhurst) ...... 2.19 .. 18 .. 0.55 .. 12th 
Brighton .......... 1.64 .. 16 .. 0.55 .. 12th 
Worthingt .......... 1.90 .. 14 .. 0.56 .. 12th 
Lynchmead} ........ 2.25 .. 15 .. 0.54 .. 27th 
Torquay§..... coseeee 204 «2. — .. 0.88 .. 12th 
Ipplepen.......... 3.16 .. 12 .. 0.70 .. 12th 
Manaton ............ 3.20 .. 15... 0.80 .. 12th 

Averages: + 2.42in.; [2.06in.; § 2.20 in. 

SUNSHINE 
Sunniest i 
Station. Month. Day. ' 
Hours. Hours. Date. 
Holborn ............ 104.9 .. 10.6 .. 18th 
Brighton ......... vee 144.9 10.4 .. 38rd 
& 29th 
Worthing* ....... os» 146.8 .. 10.9 .. 8th 
Torquayt ...cssscoees 150.0 12.0 .. 10th 
Normals * 179.9 hours; + 160.0 hours. 
TEMPERATURE. 
Max. Min. Max. Min 
Station. Shade. shade. solar. grass 
0 Lo] fo] 
Holborn Viaduct 70 .. 42 ..117 ., 88 
Lewisham eevee 69 ee 33 ee el ee 28 
Tunbridge Wells 67 88 .. — .. 36 
Brighton........ 69 40 ee ae ee 86 
Worthing* ...... 69 40 .. 124 .. 36 
Lynchmead .... 71 .. 40 .. 183 .. 38 
Torquayt........ TL .. 44 «2. — «2 — 
Ipplepea ........ 66 .. 42 2.2 — = 


Mean temps. * 56.1°; 4 57°3°. 


September in its general characteristics 
resembled August in that whilst it was a rather 
wet and sunless month from the viewpoint of 
the ` man-in-the-street ” whose holiday the 
weatier was spoiling by continuously oft- 
rep showers, yet the rainfall in the 
aggregate was not excessive, being, indeed. 
in some localities even slightly Below the 
now ' | In the report of August of the 
Croydon cNatural History Societv’s Meteor- 
ological Committee just to hand ‘it is stated 


advertisement columns in the 


he 


that at the end of that month the ground was 
still very dry at a foot below the surface. 
Also there is still a water shortagé at many 
towns in the south-east of England, including 
Tunbridge Wells, where restrictions as to the 
use of water for certain purposes are still in 
force. 
present year’s rainfall percolating to the deep 
springs and wells before the New Year. What 
is required to bring about a more normal 
condition of the water supply is a good deep 
snowfall in the coming winter, and, as the 


There is not much prospect of the 


writer has had occasion to point out before, 
this seldom happens, even in a cold winter, in 
the south or south-east of England; that is, 
where it 1s most wanted! 

May I take this opportunity of thanking 
the ‘‘ E.M.” readers who have so kindly sub- 
scribed to ‘‘Quarterly Notes and General Fore- 
casts’’? The December issue will be read 


at the end of November, and further sub- 
‘scribers are now invited to “‘ join up.” 


Free 
specimen copies of the journal will be sent to 
anyone on receipt of postcard, but it must 
be understood that if every reader of the 
‘“ E.M.” interested in the weather would 
subscribe 1s. 6d. for the four quarterly issues, 


the publication would soon quit the ‘leaflet ’’ 


stage and become a full-sized magazine 
dealing with all weather and wireless matters 
of interest to the average amateur meteor- 
ologist. (See advertisement on front page of 
cover.) Now send in your orders, please. 
D. W. Horner, F.R.Met.Soc. 
Tunbridge Wells, October 14. 


MIRROR MAKING. 

{153.}--The very interesting letter (108) 
from Mr. W. S. Hanham draws attention to 
the constant and laborious care which has to 
be devoted to the manufacture of a really per- 
fect mirror: an unlimited store of dogged 
perseverance, not to be daunted by difficulties 
and failures, which is, I fear, none too 
common in these days. 

It was my privilege to see something of the 
work of. one who was a great example of the 
above qualities—a contributor to the “ E.M.” 
of some years ago, the late Rev. C. Walters— 
and I was always amazed at the scrupulous 
and unflagging devotion with which he 
worked for years at the mirrors, few in num- 
ber, but of unsurpassed excellence, which he 
completed. It had been his and my hope that 
I should have been able to carry on, in how- 
ever Humble a way, the work he loved so 
well. Unfortunately, 
this impossible. Meantime it 
thousand pities that the grinding and polish- 
ing machine which he constructed, and on 
which all his work was done, should lie idle. 
I have wondered whether any amateur, keen 
on mirror-making, would like to have the use 
of it and ‘would appreciate my offer. Besides 
the machine, ft have many of his notes and one 
unfinished 6-in. mirror, also a very beautiful 
12-in. finished mirror, which has not yet been 
silvered. B. Nunns. 

Bratton Fleming, North Devon. 


ADJUSTING a EQUATORIAL —WHITE 
E 


ATHER. 


[134.}—In replying to the query on adjusting 
an equatorial, I did not contemplate a large 
instrument provided with a 
driving-clock, transit eyepieces, etc., but a 
small portable one, such as is likely to be 
found in the hands of an amateur, and would 
only be used for finding, not for any purposes 


observatory 


of precision. The method I gave is identical 
with that described by Dr. W. H. Steavenson 
a year or two ago in the “ B.A.A. Journal,” 
and is excellent as a handy rough and ready 


method. And an equatorial adjusted in this 
way can, of course, at any time have its 


adjustments further refined, as Mr. Hollis 


describes, if the owner possesses, or later on 


acquires, a driving-clock and a transit eye- 
piece. 

The little note on white heather on p. 131 
interested me. Just twice in my life I have 
found this rare and most beautiful flower: 
once, and surely for luck, on my wedding 
tour, when rambling with my wife over the 
slopes of the Blackstairs Mountain in County 
Wexford, and once on the Wicklow hills. The 
true “ white heather” is the white variety 
of the common purple heather, or five-leaved 
heath, Erica cinerea. It is most beautiful 


and striking, but extremely rare. 
lived all my life up to twénty-five years of 
age in a country abounding with this 
I have only seen the white variety twice. 
what most . 
only the paler variety of the common ling 
or Scotch heather, Calluna vulgaris. 
flowers vary in colour from rose pink to nearly 
white, and one might gather a cartload of 
this sort of ‘‘ white heather’’on any moun- 
tain-side in any part of the three kingdoms 
on any August day. Every shade of it from 
full rose to white is met 


circumstances make 
seems a 


Though I 


ple call ‘‘ white heather ”’ is 


with abundantiy 
wherever the plant flourishes. 
Wm. F. A. Ellison. 


SMALLEST DIAMOND WRITING. 


[135.}--In your journal for October 6 there 
is an account of a very small diamond writ- | 
ing for the microscope made in America. 
This states that it is the smallest ever done. 
My object in writing is to point out that our 
countryman, the late William Webb, 
F.R.M.S., did no less than four slides, all 
smaller, viz., 32, 38, 47, and 59 Bibles to the 
square inch. He wrote for the late Sir Frank 
Crisp (who was the owner of the largest and 
finest collection of microscopes and acces- 
sories in the world) a series of such slides, 
twenty varieties in all, viz., at the rate of 
1, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 
22, 32, 38, 47, and 59 Bibles to the inch. 
The latter was the only one ever done so 
small, and is now in a large private museum in 
the country. I catalogued this superb collec- 
tion for auction, and can testify to the fact 
that each slide was clearly and distinctly 
visible. | 

Webb’s own manuscript description, given 
to me by the present Sir Frank Crisp, is now 
in my possession, and lies before me as I 
write. Thomas H. Court. 

ől, Harewood Avenue, London, N.W.1. 


| > 2 6 0 
REPLIES TO QUERIES. 


[51.-CASSEGRAINIAN TELESCOPE— 
t does not seem to have occurred to Dr. 
Blacklock that an observer may wish to use 
his eyepieces cn more than one telescope I 
havo for years used combinations of a large 
reflector and a small or medium-sized refrac- 
tor, side by side, each telescope for that class 
of observation for which it was most suitable, 
and have used the same set of oyepieces for 
both. If the reflector had been a Gregorian 
or Cassegrain this could not have been done, 
for while it is casy to say “remove the stop,” 
one does not want to remove a thing about 
4 inch in diameter, held by two microscopic 
screws, every time an eyepiece is moved from 
one, telescope to another in the dark. And an 
optical expert should not require Sir John 
Herschel to tell him the difference between 
the optical qualities of Ramsden and Huy- 
ghenian cyepieces. This is not an “in- 
accuracy” (in that Dr. Blacklock is right); 
it is a howler. Wm. F. A. Ellison 


[163.--PLATINUM GAS-LIGHTERS.—It 
would be interesting to know what action 
is taking place that causes the hydrogen to 
raise the temperature of the platinum to the 
ignition point of the hydrogen. Is the action 
a chemical one? Would the action take place 
in the absence of oxygen? J. J. 


[¥65.]—TATTOO MARKS.—Spirits of salts 
is made by dropping pieces of zinc into hydro- 
chloric acid until the frothing action ceases. 
The quantity of the liquid to be applied de- 
pends entirely on the person upon whom it is 
used, and is thus a matter for experiment. It 
is usually enough to apply one drop per quarter 
square inch of tattooed surface. 

James Ward. 


[166.J—REFLECTOR ADJUSTMENT.— In 
adjusting reflectors it is the general practice 
to get the image of the large mirror concen- 
tric with the flat. But it seems to be generally 
overlooked that what appears to the eye to be 
the centre of the flat is not so in reality. 
owing to the perspective effect due to one 
edge of the flat being nearer the eye than 
the opposite edge by two inches, or whatever 
the minor axis of the flat may be. If the flat 
be removed from the telescope and the centre 
ascertained by measurement and marked with 
a pencil dot, it will be found that on makine 
the adjustments to the marked centre the 


image of the large mirror appears no longet | 
tobe , concentric )(though it is so in reality). | 


E: eke Cy eset = So on dm le ee Ra eo mts ws in 


Ae SES 


Te t 


fad aa “See 


. Wine very much indeed. A.C 


~ [185./- BLACK OXIDISING BRASS.— 
Vol. XXVII., p. 475, of “Ours” says :-—Make 
' a strong solution of nitrate of silver in one 


- Mix the two together, and plunge the brass 


= ene =. om 


ye 


© beautiful dead-black colour so much admired 
K.C. A. J. 


t 


Oct. 20, 1922. 
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the margin on the side of the flat away from 


‘the mirror being about double the width of 


‘that om the opposite side. This involves 


‘Another adjustment. The eyepiece :draw-tube 


:18 too high on the telescope tube if the adjust- 


tment had previously been made in the usual. 


way, an error which has a very detrimental 


. effect on definition. If “ Ara’’ will make his 


“adjustments in the manner I have described I 
thi he will find that the flare which he 
“speaks of will disappear. My experience co- 
` incides with Mr. Goodacre’s (letter 107) as to 
‘the difficulty of keeping the flat in adjustment. 
“The ordinary method of support by three steel 
strips in tension is not sufficiently rigid, the 
flat being inclined to sag by its own weight 
when the tube is rotated in its cradle or moved 
~to the other side of the pillar of an equatorial. 
-I think the late Mr. Edwin Holmes was right 
when he advocated some years ago in these 
-columns, a single stout arm .of, say, § in. iron 
“as being more rigid and stable, as well as 
causing less diffraction than three arms. 

-= Parkstone. G. P. B. Hallowes. 


. [169.]—BEE WINE.—There have been many 
-Queries about this, and the answers have always 
‘seemed to me rather unsatisfactory. I am not 
quite. sure whether this ferment is the same as 
the “Ginger Beer Plant,” but, at least, it is 
“very similar. Under the microscope there can 
‘be seen a form of yeast, some rather rod-like 
‘bacteria, and a kind of membrane, which con- 
‘nects the units together. Sugar solutions are 
- fermented somewhat as by yeast, but there is a 
“very important difference. Yeast, when put 
-into sugar solutions of any strength less than sp. 
gr. of, say, 1050, will start fermenting easily, 
. provided there is some small proportion of suit- 
“able “yeast food” present, but when the 
- alcholic strength rises the fermentation becomes 

very slow, and even stops, although there may 

be plenty of unfermented sugar present. Now, 
- if “ Californian bees ” are put into sugar solu- 
tion of, say, 1030 sp. gr., no fermentation will 
. commence; it is necessary to have a solution 
-very weak in sugar to enable the fermentation 
“ +o carry on; but if, as the sugar is removed by 
- fermentation, fresh sugar is added little by little, 
_ fermentation will go on till the percentage of 

alcohol gets quite high, far higher than would 

be -possible in the case of brewer’s yeast. 
i Bee wine does not appear ever to “fine ” bright, 

and is of a very flabby flavour unless something 

else is added. Ginger, raisins, etc., are used by 
z most patrons of this verv indifferent beverage. 
~ But the alcoholic strength may give much plea- 
. gure in spite of poor flavour. I know a very 
. firm teetotaler who likes the effect of oes 


dish and of nitrate of copper in another. 


* into it. Now heat the brass evenly until the 
required degree of dead blackness is ob- 
tained. This üs the method used by the 

© French instrument—makers to produce the 


in optical instruments. 


{187.}—_TENDER COCCYX BONE.—This 
reads like sciatica in an early stage, and 
would benefit by the treatment suitable for 
severe rheumatism. Doses of salicylate of 
soda, hot fomentations of the locality, warm 
legs and feet, with a brown paper plaister 
hung from the strap of the waistcoat, or at 
back of trousers, may give relief. I have 
cured myself recently from a severe attack 
by this simple treatment, but it took three 
weeks ! K. C. A. J. 


(188.}—‘‘ THERM ” GAS.—There is no such 
thing as “therm” gas, the therm being a 
measure of the heating power of the gas 
supplied by gaz companies, which was estab- 
lished by the Gas Regulation Act, 1820. Even 
before the war great dissatisfaction was being 
expressed by the representatives of the London 
County Council and other large consumers at 
the steadily increasing proportion of unburn- 
able constituents, technically known _ as 
“‘inerts,” which were being introduced into 
the gas as supplied. This state of things led 
io a reference Dy the Board of Trade and other 
Departments interested to the Fuel Research 
Board to advise on the question. A report 
was ultimately presented by the Board in 
January, 1919. and as a result of this and sub- 
sequent reports legislation was enacted provid- 
ing that gas, instead of being sold by volume. 
é.e., by the 1,000 cublic feet, should be charged 
for according to its heating power, and the 
therm of 100,000 British thermal umts was 
taken as the basis of charge. Gas is still 
measured by the 1,000 cubic feet, but it 1s 
charged for according to its quality, so that a 
consumer no longer has to pay, as he pre- 


:failing this, 


viously did, for 1,000 ft. of gas, containing, | 
say, 400 B.T.U.’s, at the same rate as that 
at which he pays for the same quantity of 
For the former 
now only pay two-thirds of what 
‘he pays for the latter, as although 1,000 ft. 


gas containing 600 B.T.U.’s. 
he would 


of gas would have passed ‘his meter, he would 


only get the equivalent in heating power 


of 666 ft. of the. better quality gas, and would 
only pay for that amount. 3 


price was worked out according to the propor- 

tion of cream contained in the milk. 

A. W. Brackett. 
'188.1—“ THERM” GAS.—This is a mis- 

nomer ; there is no such thing as “therm ” gas. 

A “therm” 

thermal units, and a B.Th.U. is the quantity 


of heat necessary to raise one pound of water 
one degree Fahrenheit when at or near its 


temperature of maximum density. An average 
calorific value of London gas is, or was, 
588 B.Th.U. per oubic foot, at 60° F. and at 
atmospheric pressure 1,000 cubic feet would, if 
burnt, produce = sufficient heat to raise 
538,000 Ib. of water one degree. Hence the 
heating value of such gas is 538,000 + 100,000, 
or 5.38 therms per. thousand cubic feet. In 


round ‘numbers, a thousand cubic feet is‘ 


equivalent to 5 therms. latton. 


[189.]—GLASS.—One reason is the difficulty 
of cleaning a photograph from flymarks, greasy 
dust, fingermarks, etc. With regard to grease, 
I doubt if J.ondoners realise how much oil is 
mixed with the air they breathe; presumably 
from motor traffic. Some years ago I examined 
the specks of dust on a window near the 
Westminster Cathedral and found each was 
the nucleus of a little spot of oil, or oily 
matter. Glatton. 


[190.1 —SUNBEAMS.—A more or less. dusty 
atmosphere. During the Great War I often 
noticed occasions when there were no ‘‘ beams”’ 
of light visible in the path of a searchlight, 
although the usual patch of light appeared 
on clouds towards which it was directed, Prob- 
ably there were occasions when the air was free 
from dust particles. Professor Tyndall repro- 
duced this effect artificially. Glatton. 


[191.--NEURITIS.—I do not think I “re- 
commended” iodine as a remedy, but it cer- 
tainly relieved an incipient attack, which did 
not, therefore, develop. I spread enough Jodex 
along ths line of the pain to make it look as 
if painted black, and then rubbed it with my 
fingers till the colour disappeared. The greasy 
matter (vaseline?) remained, however; and to 
avoid the trouble of washing it off, I painted 
the place with tincture of iodine instead, giving 
two coats on each occasion. A doctor once told 
me that for such things as asthma, for which 
orthodox medicine has no definite means of 
cure, he saw no reason why advertised 
remedies (if known to be harmless) should not 
be tried. I have personally reason to be grate- 
ful to “ Ionised” for curing piles which had 
previously only been témporarily relieved by 
local appplications. : Glatton. 


f193.1—FORD CAR VOLTAGE.—The volt- 
age of the generator varies with the speed 
of the engine, and as you are able to get 
at any moment a voltage between 6 to 18, 
it is obviously not safe to use 6-volt lamps in 
parallel. (Hence the reason for series wiring.) 
The most satisfactory solution would be to 
instal one of the various car-lighting dynamos: 
these work in conjunction with an accumula- 
tor, and are fully automatic in their action, or.. 
use a suitable accumulator. if 
you have facilities: for changing it. The 
various circuits would be in parallel and in- 
dependent of each other. you advertise 
your address I will give you any diagram you 
want. Brimsdown. 
1194.1—NEW CYLINDER FOR HORI- 
ZONTAL.—It is usual to fit a false chariot 
when turning in a new cylinder. Fit a flat 
piece of brass in place of the chariot, drill a 
hole in line with the points of escape-wheel 
teeth, place the cylinder upright, the pivot fit- 
ting loose in the hole, and reduce the shell 
until the escape-wheel enters the slot freely. 
Now take the chariot, and the width of the 
brass at the jewel will be the length for the 
hottam pivot. Now take the total height from 
the jewels and turn the top pivot. 

Instructor. 


(195.}—FLUTING STOPS.—If_ you will 
order No. 2.929 of “Ours,” dated March 13. 
1921, you will see the best pattern of these 
that I am acquainted with. Another make I 
vave in No. 2,300 of “Ours.” dated April 25. 
1909, that is easily built up out of flat steel. 
A very good makeshift can be rigged up. 
with a small piece of 4-in. by in. steel, 
secured to the slide by a small tool-maker’s 
clamp. K. C. A. J. 


t is as though 
milk were still measured hy the pint, but the 


is a hundred thousand British 


|193. |—ACOUSTICS.—Sound rays may be re- 
fracted, and consequently retarded, by passing 
through a suitable lens—as are light rays by one 
of glass. A bladder, or balloon, of thin india- 
rubber, filled with some gas heavier than 
ordinary air, gives us such a lens, by which we 
may collect the divergent rays of a feeble sound 
produced in its focus, and direct them as a 
parallel—or approximately parallel—sound- 
beam across space. The rays being then col- 
lected by a funnel, and thus directed into a 
distant ear, the original sound is greatly 
magnified, iapason. 

[199.}-FURS.—A bad heat-absorber is also 
a bad heat-radiator. White.is not so good as 
black either for gaining or losing heat. e- 
lieve white winter coats are adopted not only 
because warmer, but also because they are not 
so conspicuous to enemies when near enow. 
Black is, of course, warmer in summer. 


Glatton. 
[208..—NEW  PINION.—To replace a 
missing wheel, it is first necessary to 
find the vibrations. Multiply number of 


teeth to seconds wheel by double the num- 
ber of escape-wheel teeth, divided by the 
teeth of escape-wheel pinion. This gives the 
vibrations per hour; divided by 60, gives them 
per minute. To find numbers of teeth for 
seconds wheel, multiply escape pinion by 10 for 
18,000 train; 9, for 16,200; 8, for 14,400, which 
is obtained by dividing the seconds wheel teeth 
by the escape pinion. Number of teeth for 
centre and third wheels are in the proportion 
of 60 to 1. Multiply teeth of centre and third 
wheels together. Multiply the pinions together. 
end then by 60, which must give the same 
total. If one wheel is missing, take the total 
and divide by the number of teeth of the one 
wheel you have, that will give you the number 
of teeth for the missing wheel. If the pinion 
is also missing, take the total again, divide it 
by 60, then by the one pinion you have, and 
the answer gives you the number for the miss- 
ing pinion. Instructor. 
f208.I—NEW  PINION.— Assuming the 
centre wheel to be there, and to make one revo- 
lution per hour, also the fourth wheel] and 


pinion to show seconds, the proportion is 


60. 
Taking the centre wheel to be there, count 
the teeth; say there are 64, then the third 
or fourth wheel ‘being there, count the leaves, 
x the missing pinion x 8 x 60 
“y the missing wheel y 64 x l 
Cancel out, which leaves 74, so the new wheel 
has 74 times the number of leaves of, the fourth 


pinion. Now 2 x 8 so that 


the new wheel and pinion are in that propor- 


say 8. = X 


A 8 x 8 1 ; 
tion. 64 60 = &”’ so that suitable wheel-teeth 
are: centre wheel, 64; third wheel, 60; 


and both pinions are of the same number, 8. 
If the fourth wheel and pinion are lost, it 
will be slightly more difficult, as you must 
know the beats of the train. But, taking the 
train as fifths of secs., or 300 beats per minute, 
the fourth wheel revolves once per minute, 
and the escape wheel ten times as fast, so 
that if the escape pinion is 8, the fourth wheel 
is x 1l 80. More usual numbers are 
70 wheel and 7 pinion, or 60 and 6 pinion. 
As the escape wheel gives two beats to each 
tooth, the number of teeth is multiplied by 


two, so that 80 x (15 x 2 )x 68 < 1,800 beats 


— 
= 


per hour. I Apprentice wishes to find sizes or 
pitch radius, the centres being there, sup- 
pose it is 594 tenths of millimetre, called 594, 
the proportion is 74 to the wheel and 1 to the 
pinion, multiplying by two to give the pitch 
diameter. 594 + (74 +1 = 84), 594 + 84 = 7, 
so 7 x 74 = 52h the radius of wheel, and 
1 x 7 = 7 the radius of pinion at pitch circle. 
These multiplied by 2 give 524 x 2 = 105 tenths 
mm., the pinion multiplied by 2, 7 x = 
14 tenths mm. To that add the thickness of 
the tooth, also the thickness of pinion leaf, 
which varies according to shape of tooth or leaf. 
Hope this will help him. The best way is to 
make drawings about .twenty times the size; 
he will see how they work better than by 
the small watch sizes. 

Scarborough. W. H. Newlove. 

[212.J—DEFECTIVE BALATA BELT,— 
Your belt is composed of duck, coated with 
balata. and after about six years’ running over 
a smal] (6£-in.) pulley in a “dry, airy place,” the 
halata has lost the greater part of its elasticity 
and the belt consequently perishes. noe have 
simply used a good belt in an unsuitable place, 
and are buying experience. You say that you 
ran a “Scandinavia” woven cotton belt in the 
same place for about twenty-five years satisfac- 
torily. whieh proves that this make of belt is 
suitable for the, service, and as it is still made, 
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why change? Personally, I should prefer a 
woven cotton belt for such a position, and with 
the same pulleys, and mext cotton I should 
select woven hair, followed by leather, and, last 
of all, balata. If position was a damp, 
humid one, I should select balata, then hair, 
then some form of cotton, and lastly, leather as 
being most likely to give satisfaction; but in 
no case for either wet or dry work should I 
select a painted belt even for running through 
water. Belting does not last for ever, and you 
are not likely to beat the record of the “ Scan- 
dinavia’’ belt to which you' refer. 
answers your other query (No. 236). 


Walter J. May. 


212.) DEFECTIVE BALATA BELT.— 
The trouble in this casé is that the driven 
pulley is too small. The continuous bending 


of the belt round this small radius causes 


friction on the stitching and plies, and they 
t Once they begin to 
apen, the air entering between the plies soon 
es the disintegration. A Scandinavian 


soon tend to separate. 


finish 
belt would, from its system of construction, 


‘be more suitable for this drive than balata. I 


had a large number of dnives using a 4-in. 


belt over several small pulleys, a jockey pulley 
being used on the back of the belt to pet 

e 
balata soon gave up, and was replaced with 
chrome leather. It was difficult to get a 
good quality chrome leather belt; a lot of it 
was quite soft, and tore apart under the 
Scandinavian 
excel- 
Jently. If you cannot replace the belt, it 
would be better to make two bites of the 
drive, and you could then fit a larger final 


it round one of the pulleys in the train. 


drive like blotting paper. 
belting was then tried, and stood u 


driven pulley. David J. Smith. 


[214.}-CUTTING WOOD TO ANGLES.— 
Take a strip of wood, a piece of a sound 
ut a 


plasterer’s lath will do, near one end 
stout pin, or the point of a scriber, for a 
centre, and six or more inches away boro a 
hole to fit a sharp pencil. With this you can 
strike a circle, and by following the rules in 


the first pages of any school geometry you 


can divide this into a right angle = : 
and the angle of an equilateral triangle = 60°. 
Biseck these to get 45° and 
with a pair of dividers the difference between 
them can.be divided into three by stepping, 


and so 40° is found. The whole process done 
with small compasses on paper took about 
the larger the circle the 


three minutes, but 
greater the accuracy possible. 
F.R. E. S 
{215.}—-DRILL OHUCK.—Don’t make it. 
Buy an Almond or similar three-jaw self- 


centring drill chuck, with a half-inch parallel 
shank. You can then hold this in any other 
chuck, and use drills up to the capacity of 
9 from nothing to 
š-in, diameter. These chucks cost only a few 


the chuck, which is usuall 


shillings, are accurate, and far better than 
anything you can make for vourself. ; 
David J. Smith. 


(215. -DRILL CHUCK.—I should buy one 
of the 0 to 4-in. Miller's Falls three-jaw 
chuck for these. It is easy to make a drill- 
chuck for one size iby boring into a blank 
brass chuck running on the mandrel, but 
other sizes would not be interchangable, 

K. C. A. J. 


{216.}-VALUE OF ONE SECOND OF 
ARC ON THE SUN’S SURFACE.—The 
length ‘‘Student’’ wants is the Sun’s distance 
multiplied by 0.0000048481368; this gives 450 
miles 209 yds. The solar distance is found by 
multiplying the radius of tho Earth (3963'296 
miles, Clarke) by the cotangent of the solar 
parallax (87.805, from ENGLIsH MEOHANIO); 
this gives 92,843,665 miles. Again a threc- 
penny-piece measures § inch and subtends an 
angle of 1” at 2.03465 miles. The solar dis- 
tance divided by this quantity will give the 
number of threepenny-pieces in the length 
“ Student”? wants. Trig. 


[218.]—TEMPERING CHARCOAL IRON.— 
You cannot temper or harden charcoal or any 
other form of wrought-iron or mild steel. If 


zou want to harden and temper, metal you must | y 


ve proper steel for the purpose. You ask if a 
half-inch rod of iron can be hardened right 
through, and the answer is, yes; but the pro- 
ress of pack hardening to such a denth—a quar 
ter inch—would not make the job profitable 
while not every fool can get a casing to this 

. nor can he do the job in five minutes. 
Use proper hardening steel for the job, and if 
you cannot work steel just learn how. Malleable 
cast-iron cannot tempered or hardened as 
hasi y understood. but the casing of case- 
thed iron or mild steel can be tempered if 

enough. Walter J. May. 


(218. |—THMPERING CHARCO 
| AL TRON. 
If you want to harden rods of this size 


30°, and then 
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right through, why use charcoal iron? <A 
charcoal iron rod hardened throughout would 
have no advantage over a cast-steel rod, and 
as the latter can be so hardened and the 
former cannot, why worry? You can case- 
reoal iron, and get the average 


harden 
enetration, which you say is not enough; 
ut here, again, if the surface can be 
hard enough for you, why worry about 


these. If there is any 


the purpose for which it is required. 
j David J. Smith. 


[221.}-EYE-LENS OF TELESCOPE.— 
These small lenses are very liable to get dirty, 
recom- 
mends a piece of the dry pith from an elder 
i Rub gently with 
this, damping the lens slightly by breathing 
With a magnifying glass examine the 
lens against a light, and see if any specks of 
Avoid touching 
the glass with the fingers. Obstinate dirt may 
be removed with ua touch of alcohol or 


and are difficult to ‘clean. Webb 
twig cut to a blunt point. 
on jt. 


dust or grease remain on it. 


Wm. F. A. Ellison. 
COUNTER.—Why . 


petrol. 
[224.]-—ENGINE 


to buy and easy to fit, an 


with a thin paste of oil and graphite. 


. David J. Smith. 


(228.}-VACUUM IN CYLINDER.—It does 
e engine is fitted with a con- 


not, unless 
denser. Otherwise the piston has to return 


not only against the full atmospheric pres- 
sure, but against whatever back pressure there 
be in addition, due to restriction of 
Look at an indicator 
en from the cylinder of a steam 
engine, and you will see what is going on 
One of the 
objects in fitting a condenser is to obtain a 
vacuum .on the exhaust side of piston, and 
you will probably gather by listening to the 
exhaust of a locomotive under full load that 


may 
ports and ponaga. 
diagram tak 


inside on the exhaust stroke. 


there is no traco of vacuum about it. . 
David J. Smith. 


[228.}--VACUUM IN 
sidering single-cylinder single-actin 


of illustration, the remarks which follow will 
reply to the two parts of the query, while 


friction of moving parts is ignored. On the 


working (steam) stroke the piston thrusts 
against atmospheric pressure 14.7 lb. per sq. 
in at the outside of the piston. On the return 
(exhaust) stroke the piston would be subject 
to balanced pressure, 14.7 each side—net re- 
sistance nil—if it were not for certain resist- 
ances offered to the escape of the exhaust 
steam and vapour. These resistances are due 
to (1) atmospheric opposition to the exhaust 
flow leaving the outer pipe, (2) friction 
along the surfaces of the passages and ex- 
ternal piping, (3) eddies due to awkward 
passages. These resistances usually do not 
mean more than 3 lb. per sq. in. of piston 
area total net pressure opposing the exhaust 
stroke. This back-pressure is overcome by fly- 
wheel energy acting through the moving 
parts. Before the exhaust port opens there 
could a partial vacuum in the cylinder 
itself, but this would be due to governing 
under light load. What would happen is a 
reduction in the quantity of steam taken into 
the cylinder, with resulting expansion to 
slightly below atmospheric pressure towards 
the end of the working stroke. This tem- 
porary partial vacuum, representing lost work, 
would terminate when the exhaust port 
opened, and the terminal pressure would be- 
come equal to the pressure existing in the 
exhaust chamber. There is no vacuum due to 
flow of exhaust steam. A. C. Garwood. 


[229.}-REFRACTING ‘TELESCOPE. 
ou have set yourself some job, if you mean 
to make an o.g. of ordinary proportion of 
focus to aporture. That is to say, your 
objective will be 15-in. aperture, and the glass 
discs will cost vou over £30. If your crown 
lens is 6 ft. 10 in. focus, it will require a 
flint of 11 ft. negative focus, so that the com- 
bined focus will be 18 ft. 3 in. But the com- 
bination will not be achromatic unless the 
dispersive powers of the glasses are to each 
other as 6 ft. 10 in. : 11 ft.. say. as 36 : 58. 
If you can get a flint with V = 36 and crown 
V = 58 it will work. But I cannot give you 
curves. or anything. more without knowing 


| the refractive indices of the proposed glasses 


to three places of decimals, Chance’s dense 


got 
e 
inside? If you believe the makers of some 
of the patent case-hardening compounds on 
the market, a penetration of a foot or so is an 
easy matter, so if it is merely hardness you 
want you had better get busy with some of 

uestion of tempering, 
then use a suitable teal and temper to suit 


not 
run a Bowden wire for this jon! It is cheap 

, with a spring 
return, only one length need be run. Before 
threading the wire into the casing coat well 


CYLINDER.—Con- 
non-con- 
densing engines to afford the simplest means 


‘I believe it can still be got. 


Oct. 20, 1922. 


exactly. 


proposition to mount and house. ; 
Wm. F. A. Ellison. 


ing that proper facilities for the escape of 


occurring. Walter J. May. 


[232.}-TEMPERING .BRACE-BITS.—It is 
hardening your bits require first, which is 
to cherry-red and cooling 
the chill off. Dip only the 
the water, and temper then 
by withdrawing and letting the colour run 


done by heatin 
off in water wi 
last inch into 


down to a pale straw before cooling off. 
K. C. A. J. 


{234.}—LIGHTHOUSBS.—I£ our old con- 
tributor “ Charlton” is still alive and kick- 


ing, which I trust, he would have been able 
to give the best reply to this question. I 
can say, however, that incandescent oil light 
ing is used on lighthouse work. There is no 
more danger about an incandescent oil burner 
than a wick oil burner; in fact, I prefer the 
former for safety. Why not write to Trinity 
House and ask for any information you re- 
quire. There is no war on now, and you could 
probably get all the details you need from 
this scurce. David J. Smith. 


[235.)—STAIN FOR YEAST.—If the yeast 
is in an active and healthy condition it should 
not take a stain, unless the latter is pretty con- 
centrated. For differentiating healthy from de 
teriorated yeast you cannot better weak iodine. 
This stains the old cells, but not vigorous ones, 
though it does also slightly colour very young 
cells, where the wall is thin, but the differexe 
can be seen. at once. If the illumination af the 
field is right, there should not be the slightet 


‘| difficulty in seeing the yeast without stain, Too 


bright a light may, however, prevent it 
noticed easily. A substage condenser and 
1-6-in. objective should do the work pt AT 


but much cruder apparatus will show yeast 
if much detail is not wanted. A. C. H. P. 
[236.—BEST BELT FOR SMALL 


PULLEY.—It seems as if a cotton-rope drive 
would be the best for such a small pulley as 
64 in. rotating at such a high se a, j 


{236.}-BEST BELT FOR SMALL PUL- 
LEY.—For this small pulley, either some 
form of woven belt or a semi rawhide would 
be best. A belt built up with swn plies 
is not suitable. As Scandinavian belting gave 
you such good results, why not stick to it if 
you cannot get rid of that small pulley? I 
have bought none of it for some years, but 
There was 
another belt which gave good results on jobs 
like this. It was a leather belt, a kind of 
rawhide, a nice chocolate colour on the 
back and the usual rawhide colour on the 
working face. I cannot now recall the name 
of the makers, but any of the big en eances 
stores would no doubt put vou in touch witb 
it. David J. Smith. 

[307.}+-SEXTANT ADJUSTMENT. — On 
setting the index glass of the sextant perpen- 
dicular to the plane of the sextant, the text- 


books tell us to place the index near the , 


middle of the arc. to hold the sextant face up. 
aro from you, then look obliquely into the 
index glass. If the are and its reflection do 
not form a continuous arc, make them do so 
by the screws at the back of the glass. I have 
always thought this is not sufficiently explana- 
tory. If we look close to where the arc meets 
its reflection in the mirror, of course they 
will appear to coincide, even though the index 
glass is considerably out of perpendicular. 
because we are looking for a bend in the 
mirror, which for small errors it is impossible 
to detect. J would have the adjustment to 
read thus: Unclamp the index and swing the 
radins until the extreme end of the reaf arc 
(to the right) is reflected to coincide with the 
zero end of the real arc, then clamp; then if 
the true and reflected ends are not in the 
same plane adjust as before. Thus you attack 
the indication of the error where it is greatest. 
instead of where this indication vanishes, and 
a, slight -inclination will be apparent- 


flints' have commonly a dispersive power near 
36, and 57 or 58 is a normal dispersion for a 
soft crown. For such a big lens to be succese- 
ful the optical constants must be known very 
How do you propose to work the 
lens? It could hardly be done by hand, And 
if and when made it will be a pretty oostly 


[231.]—LOAM PANS.—If your loam ig pro- 
perly faced up and dried, then polished with 
plumbago, there should be no trouble, assum- 


gases 
are provided. Your query is not explicit enough 
to enable anyone to say what is the cause and 
remedy in your particular case, however, and 
it is useless to start a guessing competition on 
subjects of this kind. Someone might guess the 
right reply, but it is long odds against this 


148 


ENGLISH MECHANIC AND WORLD OF SCIENCE: 


No. 5004. Oct. 20, 1922, 


F. N. A.—It may be, as you suggest, that ‘the 
dynamo is doomed,’’ though we hardly fancy 
those of us who are bent on getting rid of it by 
“ electricity direct from coal” are going to suc- 
ceed. Your “steam battery” was to some extent 
anticipated more than a quarter of a century 
ago by a Swiss inventor; but, as a correspondent 
pointed out on p. 19 of our issue of August 24, 
1894, his proposed method certainly had its draw- 
backs. Others, doubtless, are working on similar 
lines, and we sometimes dream ourselves of the 
godsend to all of us a primary battery would be 
which would warm and light our homes by one 
service—hot water! 


— a © Gr 


USEFUL AND SOIENTIFIO NOTES. 


The Earl of Ronaldshay, who presided last 
Monday at the meeting of the Royal Geo- 
‘graphical Society, announced that the Tibetan 
Government have accorded permission for the 
despatch of a third expedition, which it was 
hoped to send out in due course. He added 
that the outstanding results of last summer’s 
labours was a confident belief that the ascent 
to the summit of Mount Everest could be 
made. 


Turbine Gearing.—In a paper on “Turbine 
‘Gearing,’’ read before the Liverpool Engineer- 
ing Society, Mr. S. B. Freeman explains that 
there have been attempts to harden the mate- 
rials from which the gears are cut. The 
penalty involved is that grinding must be re- 
sorted to to correct deformations caused in 
the hardening process. Since helical wheels 
cannot conveniently be ground, the straight 
spur tooth must be adopted. Large wheels 
cannot be ground at all by reason of tech- 
nical difficulties. Methods of hardening the 
‘teeth locally by oxy-acetylene or electric are 
heating and rapid quenching are also being 
Arie. The most common defects so far ex- 
perienced in forged steel have been inade- 
quate heat treatment and slag inclusions. 


Aluminium and Tin.—Some interesting 
investigations on aluminium containing tin 
have been carried out by E. Heyn and E. 
Wetzel of the Kaiser-Wilhelm-Institut for 
Metallforschung at Neubabelsberg, and have 
been published in the: ‘‘ Proceeding ”? of this 
institute. The investigations arose from the 
attempts to elucidate the origin of the brittle- 
ness of certain tin foil, which, when freshly 
rolled, was as soft and pliable as the average 
material, but which, after a few days, became 
through and through brittle. The origin has 
been traced to a small amount of aluminium 
contained in tthe tin. Even 0.25 per cent. of 
aluminium is sufficient to make the tin com- 

letely brittle in a short time, so that the foil 
freaks up on the slightest bending esitress. 
The effect is probably due to great difference 
in electrolytic potential between tin and 
:aluminium, which under moist atmospheric 
conditions results in ithe gradual conversion 
of the aluminium to aluminium oxide. 


At the annual meeting of the Vegetarian 
Society, held in Manchester iast Monday, Mr. 
Ernest Axon, the chairman of the Exeoutive 
Committee, referred to the work that had 
been accomplished ‘by the Society during the 
seventy-five years of its existence. The im- 
proved conditions under which animals were 
transported and slaughtered for food were due 
largely, (Mr. Axon suggested, to the public 
sympathy they had aroused. The establish- 
ment of food reform restaurants and stores 
and the manufacture of vegetarian food speci- 
alities had only become possible after their 
early advocates had prepared the way. The 
teaching of the Vegetarian Society with 
regard to the food value of fruits, nuts, and 
vegetables had acted as an incentive to scien- 
tific investigation, and the results had been of 
benefit not only to vegetarians ‘but to the 
general public. Vegetarianism was accepted 
to-day as a reasonable mode of life, and took 
its place with other ideals in serious public 
discussion and Press criticism. 


_ Lord Dawson of Penn delivered his pre- 
-sidential address to the members of the 
‘Medical 


Society of London at the opening of 
D 150th session last Monday on i Certair 
evelopments in Medicine.” “Discussing the 


increasing number and range of the sciences 
on which the art of medicine was ‘based, he 
said that bio-chemistry on the physical side 
and psychology on the mental were making 
strong claims to attention, the former in 
quietude and the latter amid the nojses of the 
market place. (Medicine, if it was to fulfil its 
‘work, must take mind phenomena more 
closely into its study and keeping. At the 
present time they were occupying the public 
mind too much and the professional mind too 
little. ‘The newer psychology was accepted 
with seriousness and almost fervour by widen- 
ing circles of the laity and of a group of 
medical specialists, but at present it was re- 
garded with doubt, if not with aversion, by 
the bulk of the medical profession. The way 
in which all sorts and conditions of people 
without scientific training or medical know- 
ledge not only discussed but sought to apply 
analytical psychology would be ludicrous if it 
were not so dangerous, and yet psycho-path- 
ology was a serious science with a real and 
useful application to medicine, and it was 
giving order and direction to methods which 
were empirical and haphazard. 


A New Three-Electrode Lamp.—in a 
paper recently ‘communicated to the Paris 
‘* Academie des Sciences’’ M. Maurice Le- 
blano describes a threeelectrode lamp in 
which the current is conveyed by ‘ions in- 
stead of by electrons, the bulb being 
charged with mercury vapour. The lamp has 
an iron anode, whilst the cathode is a drop 
of mercury between which and an auxiliary 
anode a current is kept continuously passing. 
Between the cathode and the main anode is 
placed the third electrode in the shape of a 
grid, which can be connected up to one or 
other, pole of a battery. If, whilst the cur- 
rent 1s passing, this grid is rendered negative 
with respect to tha cathode, it covers 
itself with a layer of positive ions which 
annul the effect of tho negative charge so 
that the main current continues tu flow. 
If, however, this main current is once inter- 
rupted, the grid becomes negative and pre- 
vents any further emission of electrons from 
tne cathod, so that the curren’ cannot be re- 
established again so long as the grid remains 
negative. To renew the current between the 
main anode and the cathode it is accordingly 
necessary to render the potential of the grid 
zero or positive. M. Leblanc has used the 
device for transforming a continuous current 
into a high frequency alternating current 
by interposing in the main current a resonator 
consisting of a self-induction and a capacity. 


The annual report of the Department of 
Mines, New South Wales, for the year 1921 
records a marked increase in the value of the 
mineral production of the State. The value 
of the output amounts to £14,018,648, and is 
greater than any previous year, with the 
exception of 1918, when minerals to the value 
of £14,419,552 were produced. An increase 
of £2,607,186 is shown compared with 1920. 
During 1921 there were 29,701 persons em- 
ployed in and about the mines, being an 
increase of 538, as compared with the previous 
year. Gold.—The yield of gold for the year is 
01,173 ounces fine, valued at £217,370, being 
an increase of 2,266 ounces fine and £9,624 in 
value on the previous year. The relation of 
gold to the mining industry of the State as a 
whole is now, however, comparatively unim- 
portant, as the yield for the year only repre- 
sents 1.55 per cent. of the value of all minerals 
produced. The value accruing to the State 
of the products of silver, lead, and zinc mines 
during 1921 is £1.610,819, comprising silver 
(metal), £525,163, lead (pig) £462,862, silver- 
lead ore and concentrates £539,339, and zinc 
concentrates £283,455. A total increase of 
£1,257,882 is recorded as compared with the 
previous year. The output of copper for the 
year 1921 is 499 tons, valued at £41,267, being 
a decrease of 791 tons and £86,711 in value 
as compared with 1920. The output of tin 
and tin ore for 1921 is estimated at 1,595 
tons, valued at £163,451, being a decrease of 
891 tons and £250,343 in value as compared 
with 1920. Low markets and high costs have 
combined to bring about this result. During 
the vear 1921 the output of pig iron from New 
South Wales ores amounted to 90,053 tons, 
valued at £639,376, being an increase of 3,957 
tons and a decrease of £6,344 in value as com- 
pared with. 1920. 
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Broadhurst, Clarkson and COo. Manufacturing 
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Clarkson's, 338. High Holborn, Second-hand 


Optical Mart. Make, Buy, Seil. Exchange First-class 
Optical Instruments. 
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Reflecting Telescopes, Mirrors, Silvered by pew 
method. More ligbt and duraoility.—G. CALVEB, 
Manse, Walpole, Halesworth. 
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°0s.; Double Nosepiece, 176, 6d.—BAKER, 244, High 
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64-page Book About Herbs and how to use 
them,,2d. Send for jone.—TRIMNELL, The Herbalist, 
Richmond (Road) Caraiff. 


— 


Oct. 27, 1922. 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 3005. 


149 


ASTRONOMICAL NOTES FOR 
NOVEMBER, 1922. 
The Sun. 


| 


At Greenwich Mean Noon. 
Souths 


at i 
Greenwich. Right 


Ascen- 
sion. 


Sidereal © 
Time. 


Deoclina- 
tion. 


Day of Month, 


Gy aa 


Jd Mm 8) 9 s n 

14 23 39/14 16 20 S. 
14 43 22/15 50 5,, 
15 326/17 1716,, 
15 23 51/18 37 2,, 
15 44 38/19 48 36 ,, 
16 5 45/2051 9,, 
16 27 9/21 43 56,, 


The defect from 12h. of the quantity in 
the second column is called the Equation of 


Time, and is the amount to be subtracted | 


from the time shown by a sundial to find 
the corresponding time by a clock which 
is keeping local Mean Time. 


Nov. 1...Sun rises (Greenwich)... 6h. 54m. 
sets i 4h. 33m. 

30...Sun rises 5 ... Th. 43m. 

sets i ee sh. 54m. 


Blements for Determining Positions on 
the Sun. , 


| Heliographic Position of 


Day Position Centre of Diso. 


Angle of 
Mnth. 9 
Noon. Sun's Axis. Latitude. | Longitude. 
1 | 24388. 4 Í? N.| 188 5 
6 23 42,, 3 46 ,, 62 9 
11 2 34 3 13 ji 356 14 
16 21 15,, 2 38 ,, 290 19 
21 19 45,, 2 I. n 224 25 
26 18 4,, 1 24 ,, 158 31 
1 16 13,, 0 47 n» 92 37 
The Moon. 


Full Moon ...... 
Last Quarter .... 


Nov.4 .. 6h. 56.5m. p.m. 
12 .. Th. 52.5m. a.m. 
New Moon . 19 .. Oh. 6.4m. a.m. 
First Quarter.... ,, 26.. 8h. 15.0m. a.m, 


The Moon will be in Perigee at midnight 
of November 16, in Apogee at 3 o’clock in 
the morning of November 1, and again at 
half-past seven in the evening of November 
28. The distance between the centres of 
Moon and Earth will be 225,300, 252,100, 
and 251,600 miles at these times respec. 
tively. 

The Moon will have Maximum Declina- 
tions, 18° 19’ N. in the afternoon of Novem- 
ber 8, and 18° 22’ S. about noon: of 
November 21. 

The Mean Longitude of the Moon’s 
Ascending Node will be 177° on Novem- 
ber 11, and 176° on November 30. 
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= cj 242 «| Souths | Longitude | 

Bee es aaa ean 

a Oo w reen- | Terminator ght). 

As -Ei wioh. | at Transit. 

| h. m. i 
Days.| p.m. ; ° Sun.| ° 9 

l | 11.9 | 9 46.1 |58.6 B. R. 10.1 W.|1.1 N 

| a.m. 

6 | 16.9 | 0 45.1 (71.5 W. 8. |5.0 B.|6.3 N 
11 | 219| 5 2.5} 8.6 W. 8. 15.2 E.l4.6 N 
16 | 26.9 | 9 27.9 54.5 E. S. 10.4 W.13.2 S 

Mm. 

21| 25| 2121 62.1 W.R. j6.6 W.l6.5 S 
26| 7.5 | 6 17.7 | 0.8 E. R. 13.6 W.|1.8 8 

1 | 12.5 | 9 53.1 63.4 E. R. 30 EIGN 


‘|star a Aquarii. 


The Moon will be in Conjunction with 


‘Oo. | Greenwich 
AS Time. 
| a. | h. m. a" 
Neptune...... 12 8 5am! 3 36 N. 
Saturn .... 16 | 712 ,, 0 47 ,, 
Jupiter ,..... 17 12 2pm. 2 3 B. 
Mercury...... 18 |410am.| 2 42 ,, 
Venus.....0- «| 19 | 1 30pm.| 8 18 ,, 
Mars --| 25 |5 Tam) 4 53 ,, 
Uranus ...... | 26 fo 57 p.m! 2 26 ,,. 
The figures in the last column give the 
distance of the planet from the Moon’s 
centre as if would be seen from the centre 
of the Earth, ‘and require a correction for 


parallax to show the distance as it would 
be seen from any particular place. 


The Planets. 

The diagram below, which shows the 
movements of the planets in their orbits 
during November, is similar to those given 
in previous months. The four inner orbits 
are drawn to scale, and to visualise the 
others in due proportion it is to be 
remembered that the mean distances from 
the Sun of the outer . planets are: 
Jupiter, 5.2; Saturn, 9.5; Uranus, 19.2; 
and Neptune, 30.2, the mean distance 


PISCES 


of the Earth from the Sun being taken as 
unity. The circle on the arc which shows 
the Earth’s motion indicates the Earth’s 
Equator, which is inclined to the plane 
of the Ecliptic (plane of the paper) at an 
angle of 234°; the half ofthe Equator shown 
by broken line (right hand side) is below the 
plane of the Ecliptic, and from this the 
approximate declination of the planets may 
be inferred. It is obvious, for instance, that 
Venus and Mars are in the direction of 
South declination. | 

Jupiter and Saturn having both been in 
conjunction with the Sun in October are 
Both are in the con- 


stellation Capricornus, continues to be an 


. | Evening Star, setting about a quarter to 10, 


and may be seen as a bright object (magni- 


| tude + 0.3 to + 0.6) in the S. to S.W. sky 
*| during the evening. 


Uranus is at a stationary point on the 
20th, and during the month is a little to the 


'| west of and nearly a degree south of the 


Its position and appear- 
ance in a small telescope were described by 


R. and §. indicate whether the Sun ista correspondent in a recent letter which 


rising or setting on the part of the Moon 
where the Terminator falls. 


may be referred to (104, p. 122), and a small 
slip that it contains noted. The apparent 


diameter of the planet is 3.4”, not 3'. Nep- 
tune, in the constellation Cancer, rises soon 
after 11 o’clock in the evening atthe begin- 
ning of the month, and soon after 9 at the 
end ; its position on November lis R.A. 9h. 
22m. 16s., Dec. 15° 34’.4 N.; on November 
30, R.A. 9h. 22m. 37s., Dec, 15° 33'.3 N. 


Mercury .- 


was at Greatest Elongation 18° 38’ W. on 
October 31, and bence is a Morning Star 
throughout November. In the first week of 
‘the month. it rises nearly two hours before 
the Sun, and may be seen in the E.S.E. 
This planetis in Virgo, 4 deg. north of Spica 
at the beginning of the month, and passes 
into Libra. It will be in conjunction with 
Jupiter in the evening of the 10th, and with 
Venus in the morning of the 28th. 


>. a|. Right | Declina- | Souths at | Rises, 
3.2 | Ascension. tion. Greenwich. | a.m. 
AA 
h. m 1° ° h. m. h. m. 
1l | 13 16.4 | 5 44.3 §.110 36.7a.mj5 1 
6 |. 13 40.7 | 8 13.0 ,, 10 413 ,, | 519 
11 | 14 8.8 |11 10.5 ,, |10 49.6 ,, | 5 42 
16: 14 388 |14 11.0 ,,/10598 „16 9 
21; 15 9.8 |17 1.2,,/11 11.1 ,, | 6 37 
26 | 15 41.6 |19 32.7 ,, |11 23.2 , {7 4 
l | 16 14.1 |21 41.3 ,, /11 36.0 ,, | 7 30 
Venus 


will be at Inferior Conjunction on the 25th. 
It sets within half an hour of sunset 
throughout the month, and rises after the 
Sun, except in the last week, so that it is 
not likely to be conspicuous. 


o| Right | Declina- | Souths at | Sets, 
8 3 Ascension.| tion. | Greenwioh.| p.m. 
h. m. 9 oT h. m. h. m. 
1 | 16 28.2 (27 30.5 S.| 1 47.9pm| 5 9 
6 | 16 28.8 (27 15.5 ,,}1 28.9 ,, 4 52 
11 | 16 25.3 126 37.1, |1 5.7 ,, 4 34 
16 | 16 17.8 |25 33.1 ,, |12 38.6 ,„ 4 16 
2l | 16 7.3 |24 46,, 112 85 ,, 3 56 
26 | 15 55.6 |22 18.1 ,, |11 37.2a.m.| 3 37 
1 | 15 44.8 |20 25.8 ,, Il 6.7 ,, 3 19 
Mars. Sets 

p-m. 

h. m. |° ° h: m. h. m. 
1 | 20 16.5 | 21 52.8 S.| 5 35.4p.m.) 9 39 
6 | 20 30.8 | 20 56.8 ,,| 5 30.3 ,, 9 40 
11 | 20 45.3 | 19 56.2 ,, 5 25.0 , 9 41 
16 | 20 59.7 | 18 51.2 ,,!5 19.8 ,, 9 43 
21 | 21 14.1 | 17 42.1 ,, 5 14.4 ,, 9 45 
26 | 21 28.3 | 16 29.1 ,,,5 9.0 ,, 9 46 
1 | 21 42.5 |15 12.7, 5 3.4 „| 947 
Uranus. Sets 

i a.m. 

b.m. | © , |b. m. h.m. 

1 | 22 46.6 8 57.78. 8 5.3p.m.) 1 28 
1} | 22 46.2 8 39.8,,; 7 25.6 ,, 0 48 
21 | 22 46.1 8 40.0,,; 6 46.2 ,, 09 
1 | 22 46.3 8 38.5,,/6 71 ,, | 11 26 

Juno. 


This minor planet will be in opposition 
on November 14. The following ephemeris 
by Mr. G. Merton is in continuation of that 
given last month. 


R.A. Dec log. A  log.r. 
hms. ° ’ 
Oct. 30.. 52716 15585 
Nov. 3.. 3 2454 239,, 0.014 0.298 
» 7.. 82211 318,, 
» 11.. 31920 354,, 0.013 0,298 
» 15.. 51626 424,, 
» 19° $1335 448, 0.018 0.297 
» 27.. 31052 5 6,, 
» 27.. 3 822 518,, 0.028 0,297 
Dec. lew > 5 6 11 17523, 
The magnitude is about 7.1. 
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Greenwich Mean Time of Occultation of Fixed Stars by the Moon as seen at Greenwich | Oct. 17 is the computed date of perihelien: 


passage :— 
R.A. Dec. 
hm. © 
Nov. 1 917 24 9N. 
P 6 933 24 44,, 
» ll 949 2519,, 
» 16 10 6 25 51,, 
» 21 1021 26 27,, 
» 26 1036 26 59,, 
‘| Perrine’s Comet (1896 VII. and 1909 IIT). 


The following search ephemerides are 
computed on the assumptions as to date of 
perihelion passage :— 


756 13.4N. 
89 81 
817 3.2 
7 82) 158. 
Dec. 6.. 8 22 55, 


These places deduced by the computing 
section of the British Astronomical Associa- 
tion are for Greenwich noon. 


>» e 0 


A NEW ELECTRIC MICROSCOPE 
LAMP FOR RBSBARCH WORK. 


_. Since the introduction of the incan- 


| 
S | sig g-ig 
w e cv © O p o Njo 
es & |Disappear-| Moon's £3 5 3 Reappear- | Moon's |E ‘6 |“ É 
25 Star. —& | anoe, Limb. |25 3 ance, imb. |2 ™ a3 
ran P= 8 | Dy ! oo a ae 
| 
F ih. m. o e |b. m. acl <o 
6 |o Tauri ..........|4.2| 6 39 p.m.| Bright || 1341 172| 7 10 p.m, | Dark (204 | 243 
6 |75 Tauri.......... | 5.2 | 641 ,, | Bright | 52) 70; 718 _,, Dark (306 | 346 
6 | Washington 299 ..| 6.6 — — — | — | 738 ,, Dark |250 | 290 
6 | B.D. +15° 637 ....] 4.8 | 724 ,, | Bright | 95: 135) 8:21 ,, Dark (240 | 280 
6 | Washington 305 ..| 6.7: — — — i — | 82 ,, Dark '226 | 266 
6 | 975 B Tauri ...... 6.5 | 855 ,, | Bright || 101; 141) 9 56 ,, Dark 4233 | 270 
6 | Aldebaran ........ 11/10 8 ., | Bright || 85| 122) 11 20 ,, Dark |250 | 279 
7 |111 Tauri ........ 5.11.7 56 ,, | Bright | 83| 122| 854 ,, Dark |261 | 302 
8 | B.D. + 17° 1203 .. 6.2! 8 29 ,, | Bright | 148! 186 8 56 ,, Dark |206 | 245 
8 | 292 B. Orionis....|6.5| 9 28 ,, | Bright | 43) 83 1012 ,, Dark |310 | 351 
8 | Washington 443 ..| 6.8 — — |}—i—j110,, Dark |259 | 299 
9 | Washington 457 ..) 7.2 — — — | — | 4 18am. | Dark [315 | 297 
9 | Washington 456 ..|7.8 _ — j—j—| 419 ,, Dark |311 | 295 
9 | a Geminorum .| 3.6 |10 19 p.m.| Bright | 132| 172) 11 4 p.m. | Dark |230 | 271 
11 | 29 Cancri ........ 5.9| 6 30 a.m.| Bright | 92 72. 7 40 a.m. | Dark |234 | 202 
' 12 |222 B. Cancri. ....| 6.3] 3 4 „ | Bright | 128| 160' 410 ,, Dark 1262 | 284 
22 |45 Sagittarii.. .... 6.0| 6 58 p.m.) Dark | 144| 113! 7 25 p.m. | Bright |192 | 158 
82 |p Sagittarii ...... 4.07 1 ,, Dark 20| 348! 735 ,, | Bright |319 | 285 
26 | 67 Aquarii......../6.4,714 ,, | Dark | 43| 33| 827 ,, | Bright |268 | 247 
27 | Washington 1574..;7.0| 9 51 , Dark | 78| 51 — = — | — 
28 - | B.D. — 0° 37.. .... 7.0) 9 47 ,, Dark || 103| 8l — — — | — 
29-30 | 77 Piscium........ 6.4 {11 49 ,, Dark | 18| 346; 0 34 a.m. — |301 | 265] 
30 | Washington 111 7.3| 853 ,, Dark || 120) 123 — — — | — 


aora e ta aa a ae ner ee 
Attention 1s called to the occultation ot Aldebaran on Nov. 6 at a very convenient hour and 


to that of A Geminorum on Nov. 9. 


Mean Time of Transit at Greenwich of 
Two Close Polar Stars. 


Bradley3147 U.C.| Polaris U.C. | 


D R.A. 23h. 28m. | R.A. lh. 34m. 
ay Dec. 86° 53’. Deo. 88°53’. 
; Mag. 5.6. Mag. 2.1. 
h.m. 8. h. m. s. 
Nov. 1 8 46 45.2 p.m.| 10 52 53.6 p.m. 
a AL 8 723.2 ,, 10 13 326 ,, 
» 21 728 08 ,, 934 97 „p 
Dec. 1 | 6 48 37.9 _ ,, 8 54 44.3 ,, 


ere ea 


Mean Time of Transit at Greenwich 
of Twenty-five Fixed Stars on the 
Nights of November 1 and December 1. 
1922.. 


Time of Transit 

Bier, | Mag. R.A.) Deo. = 

Noy. l g 
oa A 

hm... .: |hom. B. |5 
Altair....| 0.9 |19 47} 8 40 N.| 5 6 13.0/15.3 
a Cygni ..| 1.3 |20 3845 1N.| 5 57 52.1/54,1 
B Aquarii..| 3.1 |21 27| 5 54 8.| 6 46 25.8/28.1 
ô Cap’corn| 3.0 (21 42/16 29 S.| 7 1 40.4142.7 
a Aquarii..| 3.2 |22 1| 0 42 8.| 7 20 39.8421 
„y Aquarii.| 4.0 |22 17| 1 46 S.| 7 36 28 2130.6 
„n Pegasi ..| 3.1 |22 39/29 49 N.| 7 58 7.9)10.2 
Fomalh’t.| 1.3 |22 53130 2 S.| 812 5.5) 7.7 
B Pegasi ..| Var. |23 0/27 40 N.| 8 18 45.5/45.8 
Markab ..| 2.6 |23 0/14 48 N.| 8 19 56.2/38.6 
xPiscium .| 4.9 |23 22| 0 50 N.| 8 41 36.2/38.6 
« Piscium.| 4.3 |23 35| 5 13 N.| 8 54 54.4|36.8 
a Androm.| 2.2 | 0 4/28 40 N.| 9 22 55.257.6 
ô Androm.| 3.5 | 0 35/30 26 N.| 9 53 38.440.9 
B Androm.| 2.4 | 1 5/35 13 N.10 23 46.1148.7 
„ Piscium.| 3.7 | 1 27/14 57 N.10 45 38 8/41.5 
B Ariotis..| 2.7 | 1 50/20 26 N.11 8 56.539.2 
y Androm.| 2.3 | 1 59141 58 N1 17 22.6125.3 
a Arietis..; 22 | 2 2123 6 N.11 21 1.3) 4.1 
~ Ceti 3.6 | 2 39| 2 55 N.11 57 23 926.8 
a Ceti 2.8 | 2 58| 3 47 N.|*0 1617.9/20.3 
e Eridani..| 3.8 | 3 29| 9 43 S.|*0 47 15.5/18.2 
Alcyone ..| 3.0 | 3- 42/23 52 N.|*1 _0 49.3/52.4 
y Tauri ..| 3.9 | 4 15/15 26 N.|*1 33 14.1/17.3 
Aldebaran! 1.1 | 4 31/16 21 N.|*1 49 16.9/20.1 


* After midnight of Novemoer 1. 
B Pegasi 2.2 — 2.7. 
- The complete interval between the times 
in the last two columns is about lh. 57m. 58s. 
` Local mean time of transit at a place 
other than Greenwich = Greenwich time 


of transit at Greenwich — 9.83 sec. x longi- 
tude in hours (and fractions of an hour) if 
west of Greenwich; + if east. 


Variable Stars. 
AuGou.—Approximate times of some of the 
minima of this variable star that will happen 
in November are: ld. lh. am.; 3d. 
10h. p.m.; 6d. 7h. p.m ; 21d. 3h. a.m.; 23d. 
midnight; 26d. 9h. p.m.; 29d. 5h. p.m. 


Lone Periop VaRiaBLes.—The following 
may arrive at maximum in November :— 


R.A. Dec. Period 

hm ° ’ days. 
P Ceti 2h-whetca eres 018.0 20298. 162 
RX Cephei ........ 0 43.9 81 34N. 130 
R Arietis ......000- 2 11.9 24 42N: 187 
R Ceti......... bn 2 22.2 0 31S. 167 
X Camelop ........ 4 36.0 74 58N. 142 
R Geminor ,....... 7 2.8 22 50N. 370 
W Cancri...... s... 9 55 25 33N. 385 
V Coronee....cseees 15 46.8 39 47N. 358 
V Opbiuchi........ 16 22.6 12 15S. 302 
R Ophiuchi... .... 17 3.5 16 OS. 302 
T Herculis .......; 18 6.3 31 1N. 165 
SV Cassiop .......- 23 35.4 51 8N. 272 
R Cassiop.......++. - 23 54.8 51 ON. 432 

Shooting Stars. 


The dates given for the appearance of 
the Leonid shower (radiant 150°, + 23°) 
are November 13-15. The Moon is in that 
part of the sky on those nights, but is in its 
last quarter, so that it may not be a great 
hindrance to observation of these meteors ; 
but last year very few were seen, and no 
great display is to be expected. Last year 
meteors from a radiant at 42°, + 22° (e Arie- 
tids) were conspicuous in the first week of 
November, these being the continuation of 
a shower seen earlier, as well as Taurids 
from the radiant 64°, + 22°, and Orionids 
from 92°, + 15°. Meteors from a radiant at 
61°, + 35° (e Perseids) are predicted for 
November 5, and the Andromedids or 
Bielids (25°, + 43°) from November 17-23. 
The Taurids may be seen in the latter half 
of the month, and in Mr. Denning’s list 
Novemter 2l is marked as the night of a 
probable good display. 


Daniel’s Comet (1909 IV.) 
Continuation of the search ephemeris 
given previously (for Greenwich midnight). 


-two-prong wall-plug.” 


‘may be interchangeable. 


descent electric lamp numerous forms of 


lamp hoods and shades have ‘been de- 
signed for use with the microscope, none 
of which have proved entirely satisfac- 
tory. In their new model, designed by 
Messrs. Ogilvy and Co., of 18, Blooms- 
bury Square, W.C.1, and made in ther 
London workshops, there are features 
embodied which are not to be found m 
any patterns hitherto used for mic 
scopic illumination. The hood is of gne- 
rous proportions, and so constructed tht 
it gives the maximum of ventilation «m- 
bined with the minimum of reflection, 
which materially lessens the strain and 
fatigue experienced in long periods of 
microscopical observations. The hood, or 
holder, takes the form of a vertical cylin- 
der made from planished steel sheet hav- 
ing a flat top fitted with a strongly made 
push-bar switch with lamp ‘socket of the 
standard bayonet catch pattern and pro- 
vided with twin flexible wire and standard 
On the front and 
inside of the lamp hood is permanently 
fitted an ivis diaphragm which is close to 
the side of the electric bulb, this dia- 
phragm serving the double purpose of 
regulating the size of the source of light 
as required and enabling the user to pro- 
ject an accurately focussed image of the 
light source. 

The lamp hood is fitted to a circular 
base made of cast brass and is detachable. 
At lower edge of hood a slot is cut which 
fits over a clamping screw with milled 
head and ensures hood being replaced to 
the correct position of alignment. In 
front of the circular base is attached a 
small prismatic optical bench carrying 
two adjustable supports, or saddle stands, 
for supporting a condensing system, iris 
diaphragm, and light filter holder. The 
condensing system holder is made some- 
what after the manner of the typical 
English substage mechanism of the micro- 
scope, but of larger proportions, and is 
fitted with centring screws so that the con- 
denser may be accurately centr 1 to the 
permanently fixed iris diaphrag)u and also 
This holder is 
ona hinged mount, so that the condenser 
may be conveniently swung out of the 
optic axis when not required, and a strong 
spring catch ensures accurate alignment 
when replaced. The light filter holder 
supplied may be jof the pattern designed 
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by Mr. J. E. Barnard,’ PF.Inst.P., 
F.R.M.S., which permits of the use of 
any size or shaped filters ; or, if preferred, 
the U-shaped pattern. of their own design 
to take the Wratten filters 2 in. square. 

` At right angles. to the prismatic bench 
and attached to the base of lamp hood is 
‘a ‘brass bracket terminating in a rod, 
which latter fits into a spring socket form- 
ing part of a square block. The square 
block is fitted to and made to slide upon 
@ square upright pillar so as to provide 
vertical adjustments for the lamp, that 
it may be raised or lowered to any desired 
- position. The lamp hood bracket is also 
_ pravided with a rotary motion that the 
lamp hood, with its components, may be 
` inclined to any angle required. 


== 
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The square upright pillar is mounted 
upon a widely spread tripod base, which 
- gives great rigidity and is of sufficient 
weight to prevent easy displacement of 
the lamp when the necessary adjustments 
of the components are being made. 

The,.electric bulb is of the half-watt 
type, Lut made of a special mixture of 
glass which presents an exceedingly fine 
opal surface. The metallic filament is 
entirely obscured, the opal glass diffuses 
the rays emanating from the filament, 
and when the surface of the glass bulb 
is sharply focussed in the plane of the 
object—i.e., the aperture of the iris dia- 
phragm, which is practically in the same 
plane as the suxface of the electric bulb— 


there is not any structure or granular. 
. e i 
matter shown in the field of view, conse- 


quently no interference with the image of} 


the object, therefore we have an artificial 
light working under ideal conditions as 
required in critical illumination, conse- 
quently the highest possible efficiency is 
obtained from the optical system of the 
microscope. 

No. 01 electric lamp, as above described 
and illustrated, including two iris dia-, 
phragms, aplanatic condenser, light filter 
holder, two yards twin flexible. wire and 


‘wall plug, is supplied for £12 10s. ; 


No. 02 extra hood, with iris diaphragm 
for above, made to take Pointolite bulb, 
100 c.p. and; interchangeable, so that the 
opalite or PRointolite bulbs may be em- 


WY 


—= 
——— 
—— 


687,872. 


+ 


ployed as required, £3; No. 05 spare 
opalite bulbs, 7s. 6d. 
——>—2» 0 œ 

Bawbee’s Origin.—Everybody is familiar 
with the name ‘“‘bawbee,” applied to the 
Scotch halfpenny, but to few does it bring 
the association of a baby queen and a loyal 
people. Those who meet with the word in 
their reading do not often stop to ask how 
it came to be applied. It appears that the 
first attempt at the portraiture of the unfor- 
tunate Mary Queen of Scots was made in her 
infancy, and her small face was engraved 
upon the Scottish halfpennies at the time 
of her coronation in 1543, when she was 
but nine months old. | 


| SCIENTIFIC SOCIETIES. 


THE OPTICAL SOCIETY. 
At a meeting of the Optical Society, 
held at the Imperial College, on Thurs- 
day, October 12, 1922, Professor F. J. 


| Cheshire, vice-president, in the chair, the 


following papers were read and dis- 
cussed :—‘‘A Physical Study of Coma,” 
by L. C. Martin, D.Sc. . A specially de- 
signed ‘microscope objective and mounting, 
calculated to exhibit coma in the absence 


of spherical aberration and astigmatism, | 


are described. Photographs of a. star 
image, taken when .the amount of coma 
is equivalent to that for which the light. 
distribution has been calculated by the 
author, are found to verify the numerical 
work. The photometric examination of 
the photographic -image is carried out by 
a special method. | 

_ “ Comparison of the Structure of Sand- 
blasted and Ground .Glass Surfaces,” by 
F. W. Preston, B.Sc. Glass surfaces 


smoothed or ‘‘ greyed ” by loose abrasives. 


in the usual way are compared with those 
produced by sand blasting. The surfaces 
are so similar when produced by the two 
inethods that they are practically indis- 
iinguishable either by the naked eye or 
the microscope, and the development of 
the structure by etching shows that the 
resemblance is not merely superficial but 
that the structure is, in fact, virtually 
identical. Thus, it appears that mere 
pounding of a glass plate can, and does, 
produce a surface which is structurally 
indistinguishable from a smoothed sur- 
iace of a technical order. a 

The programme of ‘the Optical Society 
fur the current session includes the fol- 
iowing lectures dealing with the evolution 
and development of optical instruments 
and apparatus:—‘‘ The History of the 
Photographic Lens,” by Dr. R. S. Clay, 
on November 9, 1922; ‘‘ The Birth of Cine- 
matography and Its Antecedents,” by 
Mr. Will Day, on January 25, 19235; 


|‘ Surveying and Nautical Instruments 


| from a- Historical Standpoint,’”’ by 
Dr. L.. C. Martin,: on March 22, 
1923; and “Telescopes from a 
Historical Standpoint,’” by Mr. D. 
Boxandall, A.R.C.Sc., on May 24, 


1923. The lectures will, in each case, be 


illustrated by a series of unique instru- 


ments of historic interest from ` various 
collections.. The meetings will be held at 
7.30 p.m. on the dates specified at the Im- 
perial College of Science and Technology, 
South Kensington. 


LIVERPOOL GEOLOGICAL SOCIETY 


The annual meeting of the Liverpool 
Geological Society was held on the 
18th inst., at the Royal Institution, Col- 
quitt Street, the president, Professor 
P. G. H. Boswell, presiding. The coun- 
cil'’s report on the work of the past ses- 
sion showed that the activities of the 
society had been well maintained, and 


that there had been a small increase in 


the membership. It was announced that 
the prize offered by the society to a Uni- 
versity student in geology had been gained 
by Mr. L. C. E. Howley. The proceedings 
of the society for the past year, which 
have just been issued, and which contain 
a number of original contributions bear- 
ing upon the geology of the district, is 
a testimony to the valuable work under- 
taken by its members. The paper by Mr. 
Howel Williams on ‘‘ The Igneous Rocks 
of the Capel Curig District,” accompanied 
by a detailed-map, may be specially men- 
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tioned as a noteworthy addition to know- 
ledge. 

Professor Boswell, in his annual 
address, dealt with ‘‘ Some Aspects of the 
Petrology of Sedimentary Rocks,’’ the first 
part’ of which was devoted to an able 
review of the history and progress of this 
branch of geological science which of late 
has acquired a rapidly increasing import- 
ance, and now attracts many workers. 
With the aid of a large series of lantern 
slides the characters and peculiarities of 
the minerals which build up sedimentary 
deposits were lucidly described, and the 
manner in which they can be made, in 
the absence of fossils, to interpret the 
history of the sediments, and to assist 
in their correlation, was fully demon- 
strated. Some difficult problems relating 
to the varying stabilities of the different 
minerals met with were referred to, and 
their. bearing upon questions concerning 
the sources of the materials of sedimen. 


tary rocks and other matters were dis- 
cussed. 


MODERN VIEWS ON THE CON- 
STITUTION OF THE UNIVERSE. 
ELECTRICITY —ENERGY—ETHER. 


A lecture with the above title was de- 
livered by Mr. L. H. A. Carr, M.Sc. Tech., 
M.I.E.E., before the Manchester Astrono- 
mical Society on October 4. 

Mr. Carr explained how the latest de- 
velopments of science tended towards a 
branch of science to which no specific name 


had been given, but which was funda- 
mental to other sciences. 


Physics, chemistry, electricity, heat, 
etc., all had their foundations on exactly 
the same scientific basis, which was now 
being explored. 

The lecturer also pointed out how much 
modern scientific views tended towards the 
idea of the “ one-ness ” of the universe. 


So far, we had, indeed, not got down to 
one fundamental concept, but we had gor 
down to only three: electricity, in its two 
manifestations, positive and negative 
energy, and ether. > i 

The lecturer referred to the fact that it 
was now believed that all matter was 
built up of positive and negative elec- 
tricity and energy, and that all substances 
were composed of exactly the same units 
of positive and negative electricity, built 
up in different numbers and with different 
arrangements. . 

These particles were called electricity, 
because it was when they were in motion 
that the effect known as the electric-current 
was observed, but they were also respon- 
sible for mass and all other properties or 
matter, which they inherently contained. 

Energy was briefly referred to, and the 
lecturer went on to describe electro-mac- 
netic waves. of which some seventy oc- 
taves” are known, one octave being visible 
as light, the remainder covering X-rays 
on the one hand and wireless and electrical 
waves on the other. | 

_The ether was the medium which car- 
ried these waves, and about all that was 
known about it was that it was capable of 
experiencing electric and magnetic strains. 

Gravitation might be an ethereal force. 
Einstein considered this was not so, but 
cid not deny the ether, as seemed a popular 
conception ; he simply allowed it to possess 
only electro-magnetic qualitiés, 

The question of Relativity was lichtly 
touched on, the author merely quoting in 
the appropriate place various experiments 
on the nature of electricity and light 
which. besides their importance to the sub- 
ject of the lecture, appeared to have a 
bearing on the subject of Relativity. 


On 


SCIENTIFIC NEWS. 


a a e 

A sensation has been caused in geo- 
graphical circles at the Paris Académie 
des Sciences by the statement that the 
Gulf Stream is not in any way respon- 
sible for the comparatively temperate 
climate of England and Northern France. 
the 16th instant M. Le Danois, 
who is well known for his researches 
on Atlantic hydrology, communicated 
a paper brought before the Academy 
by M. Joubin on the alleged branches 
of the Gulf Stream. His conclu- 
sion is that the Gulf Stream, which is 
a reflex of the equatorial current, does 
not extend beyond the Sargasso Sea. He 
suggests that the heat of the sun causes 
the expansion of the salt in equatorial 
waters and these waters get parted from 
the main current and move towards the 
less salt and less heavy waters of the 
Arctic region. It is, he says, these local 
currents that have been regarded as 
branches of the Gulf Stream. The com- 
munication is claimed to be of importance 
not only from the point of view of navi- 
gation, but also because certain varieties 
of fish are attracted by hot or tepid 
waters, while others avoid them. 


Lecturing to the Royal Photographic 
Society, Squadron Leader F. C. V. Laws, 
of the R.A.F. stated that, whereas in 
1914 it was difficult to locate dismounted 
troops on photographs taken from the 
air at any altitule above 3,000 ft., it is 
now possible to see even birds wiftn 
photographed from a distance of a mile 
and a half. This fact was illustrated in 
a picture taken from this great height 
showing the pigeons feeding on the steps 
of St. Paul's Cathedral. 

A lecture on varicose velns was given 
by Dr. Herbert Carson at the Institute 
of Hygiene, Devonshire Street, on the 
18th inst. He warned sufferers against 
having the superficial veins removed un- 
less a thorough examination had proved 
that the deep veins were working pro- 
perly. The effect of varicose veins was 
an interference with the skin nutrition, 
resulting in ulcers. If clotting occurred 
the case became one of extreme urgency, 
for serious hemorrhages might take place. 
If that happened the patient should be 
laid flat and the limb raised, when bleed- 
ing would very quickly stop. Open-air 
exercise was essential for those whose 
work led to much standing. Varicose 
veins should be regarded as one sign of 


-general degeneration which could only be 


checked by the strictest enforcement of 
hygienic rules. If cases were taken early 
enough there was an excellent prospect of 
elfecting a radical cure of this trouble- 
some ailmeitt. 


One of the most interesting practical. 


applications of calorisation, according to 
the ‘‘ Chemical Trade Journal,” is the 
treatment of fire-bars by the Schoop pro- 
cess. Calorised fire-bars tested under 
practical conditions in various locomotives 
on the Prussian State Railways, it is said, 
lasted four times as long as ordinary bars. 
In the same way the grate bars of express 
locomotives have shown no signs of wear 
and tear after four months, although 
ordinary fire-bars have to be replaend 
about every six weeks. Similar satisfac- 


tory experiments have been carried out on 
the Danish railways. It is not very clear, 
however, remarks the ‘* Engineer,” 
whether the aluminium deposited by the 
Schoop process is as hard and resistant as 
that obtained by the ordinary calorisation. 


At a meeting at the Institute of Elec- 
trical Engineers on the 18th inst., Mr. 
C. C. Paterson lectured on ‘‘ The Physi- 
cist in Electrical Engineering.” Tech- 
nical problems relating to physics, he 
said, were probably only recognised by 
physicists, and it was obvious that there 
was a great need for a closer connection 
between the physicist and the electrical 
engineer. The latter would profit by 
being wise before a flifficulty instead of 
after it. ‘‘The physicist believes in laws 
and tolerates factors of safety; the 
engineer tolerates laws and believes in 
factors of safety.” 


Dean Inge in the current issue of the 
“ Edinburgh Review’’ contends that 
observation does not bear out the theory 
that the so-called old families have any 
intrinsic superiority. ‘‘Only a few of 
them have features of what is called the 
Norman type, and it is not easy to see 
why Norman blood is better than Saxon. 
Then ‘beauty, when they have it, may 
often be traced to some very unaristo- 
cratic but eugenic love match. As regards. 
fine manners, a public school and univer- 
sity education will often efface all traces 
of plebeian origix in a single generation 
England,’’ he says, ‘‘ will live in history 
as the last and greatest of the world 
empires resting on a small territorial 
base. World-power in the future will be 
with the large countries, and especially 
with the United States.” 


The Royal Aeronautical Society 41- 
nounces the results of its examination ior 
Associate Fellowship which was held on 
September 26. Before candidates are fully 
qualified for this distinction (which corre- 
sponds to Associate Membership of the 
other technical engineering institutions), 
they are required to have had two years 
experience in the practical application of 
the science of aeronautics in addition to 
showing a satisfactory standard of theore- 
tical knowledge by passing the examination. 
The list of successful candidates, with the 
subjects taken in each case, is as follows: 
K. W. Berger (Theory of Structures, etc.); 
S. H. Evans (Theory of Structures, etc., 
and Aerodynamics) ; T. A. Kirkup (Theory 
of Structures, etc., and Aerodynamics); 
H. J. Mackintosh (Theory of Structures, 
etc., and Aerodynamics); *G. E. Page 
(Theory of Structures, etc.) ; *S. O. Smith 
(Theory of Structures, etc.), and S. E. Tay- 
lor (Heat Engines and Meteorology and 
Navigation). These candidates already 
possessed qualifications which exempted 
them from the necessity for taking the 
paper in Aerodynamics. 

Dr. Percy Longmuir, of Sheffield, has 
bcen appointed Director of Research to the 
British Cast-Iron Research Associaton, 
and will take up the position on Novem- 
ber 1. 

The death is announced on October 17, 
at Burlington House, Piccadilly, of Mr. 
William Henry Wesley, assistant secre 
tary of the Royal Astronomical Society 
since 1875, in his 82nd year. The funeral 
took place at Tooting Cemetery on Friday 
last. i 


Particulars 
the terms on 


have been issued of 
which it is proposed 
ty amalgamate the following rail- 
ways: London and South-Western, 
London, Brighton and South Coast, South- 


Eastern.” London [Chatham and Dover. 
These ~ form the! ‘principal companies 


of the ‘‘Southern’’ group provi 


ded | 


E 


- company and the constitution of the board 
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DISPLACEMENT OF SPECTRUM LINES 
—DROP OF BULLET—ALTITUDE AND 
AZIMUTH INTO DECLINATION AND 
HOUR - ANGLE — VALUE OF ONE 
SECOND ON THE SUN’S DISC—AD- 
JUSTING AN EQUATORIAL—A NEW 


Oct. 27,. 1922. 


observation, height of fall, and eastward 
deviation. :-- : 
1792.—Bologna, 241 ft., 7°4 lines. 
1803.—Hamburg, 234 ft., 4 lines. 
1804.—Westphalia, 262 ft., 5'1, lines. 
1832.—Freiburg, 488 ft.,-10°3 lines. 
These experiments, especially the last, were -> 
considered satisfactory, remembering the - 
delicacy of their nature and the difficulty of 
avoiding cause of inaccuracy. 


for under the Railways Act, 1921. This 
amalgamation will bring under the- control 
of one company all the railway lines serv- 
ing the South and South-East Coasts from 
Kent to Cornwall. The title of the new 


lave not yet been announced. The ex- 
isting capitals of the companies total over 
£150,000,000, while that of the. new 


Ee company will be] COMET. v Altitude and Azimuth ante. De nation and 
144,846,797. rn Hour-angle {255, p. 147].—The formula cited, 
' ioe ree acme nL ot Spectrum Line ot due to ate late friend Mr. Whitmell, appears 


p. 147).—I prefer not to consider my answer 
to this question as treating of the obscure sub- 
ject of ‘Relativity, so I have altered the title 
and deal only with the latter part. 

Colour and the position of lines in the 
spectrum depend on the frequency with which 
the waves of the ether fall on the retina, or 
on the photographic plate. That is to say, 
assuming a constant velocity, they depend on 
the wave-.ength, or the distance between the 
crests of twa successive waves, and no contra- 
diction is involved in saying that the velocity 
of light is constant and that the lines in the 
spectrum are displaced, for this depends on 
wave-length. To explain by analogy, let us 


C. Baker’s new October edition of their 
catalogue of second-hand scientific appara- 
tus is now ready. The list shows drastic 
reductions in prices over the last previous 
list, and at the same time every article 
is guaranteed to be in perfect order. The 
list includes nearly 3,000 items, and covers 
every department of the various instru- 
ments and apparatus for the supply of 
which this long-established house is fam- 
ous. The sections include microscopes, 
surveying instruments, ophthalmological 
and general optical apparatus, photo- 
graphic cameras, lenses, etc., and the 
usual tempting assortment of optical and 
scientific instruments and accessories of 


to fail in simplicity in the particular case that 
“ Isobar” gives, because when Az.—90°, 
6—0°, and hence the product cot. Az. 
cosec. 6, which occurs in the formula for hour- 
angle, is indeterminate as written, but a very 
slight trigonometrical transformation will 
convent this product into— 
Tan. Alt. cosec. Az. sec. 8. 
which reduces to tan. Alt. when Az.=90°. 


The formula for hour-angle is—® 

Cot. h = cot. Az. cos. (d + 9), cosec. 0, 
‘which becomes - 
Cot. h = tan. Alt. cos. ¢. 


= tan. 10° x cos. 50°. 
= 0.176 x 0.643 = 0.1182. 


-Photomicrography,”’ 


every kind. 


‘‘Wireless Telephony for All,” by 
Laurence M. Cockaday (London: Herbert 


Jenkins, Ltd., 3. York Street, St. James’s, 


S.W.1., 5s.), is ome of the best of the 
The 
author himself built one of the first 
broadcasting stations, and he is the in- 
ventor of a wireless transmitter that has 
The volume deals 


books as yet issued un its subject. 


been. in extensive use. 
in detail with the different types of re- 


ceiving sets, antenna construction, crys- 
tal and vacuum tube detectors, and the 


general care of apparatus. There are 


sixty-five diagrams by A. S. Craig, and 


other illustrations. 


Kodak, Limited, have issued a sixth 
edition of their excellent sixpenny booklet, 
‘* Photomicrography,’’ ap indispensable 
introduction to photography with the 
microscope, with notes on the visual use of 
light filters in microscopy. This booklet is 
not intended to replace the regular text- 
books of the subject, but to supplement 
them. Jor example, we might mention as 
giving a much fuller treatment of the 
subject, Messrs. Hind and Randles’ 
‘‘ Handbook of Photomicrography,’’ Bag- 
shaw’s ‘‘ Elementary Photomicrography ”’ 
(third edition), Barnard’s “ Practical 
and Dr. Spitta’s 
“ Photomicrography.’’ It is also espe- 
cially worth while for a photomicrographer 
to master the theory of the microscope. 
for which purpose we recommend Dr. 
Spitta’s ‘‘ Microscopy’’ (third edition. 
1920). The Kodak booklet can be obtained 
for sixpence of Kodak, Limited, Wrattan 
Division, Kingsway, London, W.C. 


aD GB Mii $$ ae 


Incrustation, Preventing and Removing.— 
The Zynkara Co., Ltd., and W. A. Cross, 34, 
Side, Newcastle-on-Tyne, have patented a 
solid composition for preventing corrosion 
and removing incrustation in boilers and the 
like comprising an alkaline compound, finely 
divided zinc or other metal electropositive to 
the metal of which the boiler is made. and a 
substance of comparatively low melting-point 
and unattacked by caustic alkali such as 
paraffin wax to protect the alkaline materia] 
from the atmosphere. Suitable proportions 
are, by weight, 11 parts of caustic soda, 7 
parts of zinc, and 4 parts of paraffin wax. 
The materials are mixed in a fluid state and 
cast in moulds and the blocks may be after- 
wards coated with wax. Other known boiler 
fluid materials, such as sodium carbonate or 
tannin, may tbe added. According to the 
provisional specification the blocks may be 
cast without wax and afterwards coated with 
wax, 


there must be a deviation to the east. 


suppose a man standing on the bank throwing 
pebbles into a canal at regular intervals of 
time, and that each pebble starts one ripple, 
so that a succession of waves proceeds all with 
the same velocity along the surface of the 
water. Assuming for purposes of our ilustra- 
tion that these ripples do not die, out but 
continue for a considerable distance, they will 
‘be observed (by another man on the bank at a 
distance from the first to pass at the same 
regular intervals at which the pebbles were 
thrown in. It might be possible for this man 
to measure the distance ‘between successive 
crests or the wave-length, and by counting 
the number of crests which passed him in a 
given time he could deduce their velocity. 
Now let us suppose that the man throwing the 
pebbles walked towards the second man and 
continued to throw at the same rate as before. 
It is difficult to see that the rate of travel 
of the ripples would be altered, but it is clear 
that the distance between any consecutive two 
would be shortened, and they would reach the 
man observing them at a quicker rate than 
before. To put this into formula, v = n À, 
where v is the velocity of a ripple, A the wave- 
length or distance between successive crests, 
and n the number that passed the observer 
in a given time. When the origin of the 
waves moves towards the observer, A becomes 
less, ‘but n is greater, and v their product is 
not altered; Applying’ this to light, since the 
wave-length is shortened, the lines in the 
spectrum are displaced towards the violet end. 
and similarly, if the origin of the waves moves 
from the observer, the wave-length A is length- 
ence and the lines are displaced towards the 
red. 

To an observer moving towards a stationary 
source the waves will appear to move at a 
greater rate, or more wave-crests will pass 
him in a given time than if he also were 
stationary, but it is not clear that the wave- 
length would actually be altered. Neverthe- 
less, since it is frequency of the waves that 
affects the position of the spectrum lines, the 
motion of the observer is assumed to displace 
them equally with the motion of the source, 
though it is not to be denied that there are 
points in Doppler’s principle, as this is called, 
that have not passed without discussion. But 
the question now before us is whether the 
wave frequency may be changed without 
alteration in the velocity of light, and the 
answer seems to be in the affirmative, bearing 
in mind the stipulation, in vacuo. 

Drop of Bullet [250, p. 147].—There can be 
little doubt about the deviation of falling 
bodies theoretically. Newton showed that 
Hooke 
rightly added there mast be also one to the 
south, and the subject has been written on, 
and values of the amount of the deviation 
computed by more modern mathematicians, 
one of whom was Mr. Proctor. As to experi- 
mental proof, several instances are cited in a 
hook, many times mentioned in this column, 


. h = 88° 32’ = bh. 34.1m. 


The formula for declination— 
Sin. 5 = sin. Alt. sin. (ø + 8) sec. 8, 
becomes Sin. 5 = sin. 10° sin. 50° 
= 0.174 x 0°766 = 0°1836 
. 5 = 7° 40’ 


0 = 0, because tan. 6 = cot. Alt. cos. Az and 
when Az. = 90°, cos. Az = 0 and .’. tan. 0 = 0. 

But it is interesting to consider the matter 
geometrically. If S tbe the star, and an arc 
SN ibe drawn at right angles to the meridian, 
6 is the arc ZN, lbetween the zenith and the 
point N. When Az. = 90°S is on the prime 
vertical, and the point N coincides with the 
zenith, i.e., ZN = 0. 

Value of one second on the Sun’s disc (216, 


.p. 137).—Noting the reply to this question by 


‘Trig on p. 146, which is no doubt correct, 
Chambers’ figure is not so far-out, but per- 
haps Student’s informant, who said that “it 
could not be,” was looking at the matter from 
another point of view, and was considering 
the value of a heliographic second. Helio- 
graphic is the analogue of geographic, and a 
heliographic second of aro is the length on 
the Sun’s surface which subtends an angle of 
1” at its centre, and is found by multiplying 
0:000,004,848 by the Sun’s radius, which is 
432,000 miles, which gives 2°095 miles. A 
geographic second of arc is about 100 feet. 

Adjusting an Equatorial.—Referring to the 
ee hn a on this subject in my last letter 
(p. 154), and also to Mr. Ellison’s letter (134, 
p. 144), I would like to say that the method is 
equally effective if the telescope is moved by 
hand as when clock-driven. The essential 
facts on which this method and others depend 
are errors of the declination readings, or 
differences between the true declination of a 
star or stars and the corresponding readings 
of the declination circle in different parts of 
the sky. By watching the position of the star 
with reference to the cross-wires the need of 
a declination circle is obviated. 

A comet, the third of the year, was dis- 
covered by Dr. Baade, of Hamburg. on 
October 19. Its position on October 22 8h. 
16m. G.M.T. is given by R.A. 19h. 57m. 
North dec. 36° 58’. Daily motion 2m. 12s. 
in R.A. increasing and 15’ southward in 
declination. The comet ts said to be of the 


9th magnitude, 
H. F. Hollis. 


MARKINGS ON MERCURY AND 
VENUS. 

[137.. — Mr. Hale. in letter 127, has 
involved ‘himself in an inextricable tangle of 
inconsistency. He tells us that Venus is 
covered by a cloud-canopy so dense and close- 
iying that not even light can be transmitted 
through it, yet his whole theory is based on 
the faint radial lines which Professor Lowell 
states are surface features of the planet and 


“A Few Chapters on Astronomy.” by [are not subject.to.the, caprice of cloud, as 


Claudius Kennedy, the following being thè? ; 
\ list, which gives the year and place of } week quite unchanged. 


thevowere Iseen day after day and week. after 
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While Mr. Hale says that the high albedo 
of Venus can only be caused by cloud, Pro- 
fessor Lowell writes that “It is precisely 
because she is not cloud-covered that her 
lustre is so great.” Mr. Hale’s repeated 
references to Lowell’s “ dust-clouds’’’ have 
no foundation at all, for Lowell never men- 
tioned ‘“ dust-clouds,’* but remarked that 
Venus ‘‘ clothes herself with light as with a 
garment,” which ‘‘consists solely of the 
atmosphere that compasses her about.” He 
continued, “It is well |known that a sub- 
stance when comminuted reflects much 
more light than when. condensed into a solid 
state. Now, an atmosphere is itself a com- 
minuted affair, and furthermore, holds in 
suspension a variety of dust.’’ Dust in sus- 
pension diffused through the atmosphere is 
not a ‘‘dust-cloud,’’ but the dust motes in 
suspension in our own atmosphere become 
brilliantly reflective when a beam of sunlight 
is projected upon them. 


Mr. Hag cannot have it both ways. He 
cannot have permanently ‘on view “canal” 
lines which can only be seen owing to the 
complete absence of cloud and, at the same 
time, have a densely packed cloud-canopy 
through which not even light can be trans- 
mitted, nor the water vapour of which the 
clouds are composed be detected ! 


As regards Mercury, I do not think Mr. 
Ellison intended to convey the idea that 
‘Professor Lowell “invented ’’ the lines he 
drew, only that he was mistaken. At the 
same time, I agree that positive testimony 
is of more value than merely negative 
evidence, and the fact that Mr. Ellison has 
not been able to see any detail on Mercury 
does not disprove the claims of Professor 
Lowell and others. Mr. Ellison surely 
cannot claim that his seeing conditions in his 
motoriously damp climate can equal those at 
the specially selected site at Flagstaff, 20° 
further South, in a dry climate and over 
6,000 ft. above sea level—thus above the 
denser strata of the atmosphere. The fact 
that Professor Lowell was able to observe 
the planet when within a few degrees of the 
Sun, to revise the measurements of its 
diameter, and to obtain other new informa- 
tion, gives some weight to his claims. Again, 
if the lines he drew were merely imaginary, 
at is strange that they should so clearly show 
the libratory swing of the planet. 


Mr. Ellison’s statement that, so far as he 
knows, Professor Lowell is the only person 
who has seen these lines—his reference to a 
3-in. telescope, etc., cause one to wonder 
whether he has any first-hand knowledge of 
what Professor Lowell has written in regard 
to his work on Venus and Mercury. 


Mark Wicks. 


Surrey Lodge, Thornton Heath, 
Oct. 19, 1922. 


ANCIENT AND MODERN MICRO- 
SCOPES. 


[139..—I regret that Mr. Flower, in his 
letter (129) in to-day’s issue of the E.M., has 
not yet given us his reasons for the opinion 
he expressed in letter 101 that. ‘‘ his first 
Zeiss stand was a revelation to him.” Now, 
I am familiar with nearly every pattern of 
microscope stand produced during the last 


fifty years, but it so happens that I have. 


never worked with a Zeiss, as this instrument 
is invariably sold fitted with a chromatic 
Abbe alluntinator, an abomination for which 
I have no use. 

I have examined many Zeiss stamds and 
have nothing but admiration for the superb 


workmanship of the construct‘on—this is 


vastly superior to anything now produced 
either in this country or abroad—but the de- 
sign of the substage and the fine adjustment 
are both faulty. The substage is clumsy, 
has no centring adjustment, . and does not 
prouye for the interchange of apparatus of 
standard pattern. The fine adjustment is 
complicated and the slide takes the whole 
weight of tube and coarse adjustment. 

1 have before me Messrs. Zeiss’s last price 
list, and I notice.that the pattern of the 
fine movement has again ‘been changed (for 
the fourth time within my knowledge), and 
now consists of a complicated system of 


toothed wheels, which must inevitably. entail 


back-lash with wear. l i 
Compare this arrangement with the simple 
lever of the Powell, which moves the. nose- 
piece only, this was first made in 1835, and 
has never been improved upon or altered 
from that day to this; I have no hesitation 
in saying that this is the only form of fine 
adjustment which is absolutely satisfactory. 
Mr. Flower complains that the foot of the 
Powell is large and cumbersome, but the in- 
strument does not profess to be portable ; 
moreover, it is the only stand which enables 
one to dispense with the mirror and use the 
lamp flame direct. I have a mahogany board 
covered with green cloth upon which are 
ruled (with tailor’s chalk) certain lines; I 
lace the lamp in its proper position,’ light 
it, and whilst it is warming up I place the 
Powell in its appointed position, and, given 
that the condenser has not been disturbed 
since it was last used, I can get critica] light 
in less than a minute. Mr. Flower remarks 
that by pressure on certain parts of the 
Powell he can throw a high power out of 
focus. Now, the better the brass out of which 


an instrument is constructed the more elastic 


it is, and J find that bv pressure on the arm 
of my Powell I can disturb the focus, yet 
that this returns to truth when the pressure 
is removed. I am afraid Mr. Flower’s instru- 
ment ‘has been ‘badly used and has become 
loose somewhere; mine was bought in 1895. 
it thas ‘been once cleaned and overhauled by 
Messrs. Swift. and, though in constant use, 


Jit is as good to-day as it was when I joy- 


URANUS—DELTA CYGNI. 


[138.J—Uranus is very conveniently placed 
at present, being just below the star À Aquarii 
and visible in the same field in a low-power 
finder. 


Anyone who has not yet seen Herschel’s 
planet should lose no opportunity of doing 
so mow. Even a 3-in. shows that it has a 
disc, and it is quite a “little moon” in an 
83-in.reflector. Unfortunately the air has 
been persistently bad late'y, so that I have 
not lbeen able to raise a sharp disc to Uranus 
in my 8f-in. Newtonian. ith 300 helooks 
quite big and distinctly elliptic in outline. 

‘Those who want tc test the defining powers 


of their telescopes and the state of the air 
should direct their instrumenis to à Cygni. 


now at a very convenient a'titude about 9.30, 


p.m. If they can see the tiny companion 
quite clear and well away from the primary 
when the sky is dark, there is no cause to 
worry about the optical quality of the glass. 
This applies to any size telescope over about 
4 in. aperture. Last night during a few 
minutes of better air the ccmes was beauti- 
fully clear as a sharp little dot quite free 
from the diffraction rings surrounding the 
bright star. This with 8$-In. mirror. 
F. Burnerd. 


fully brought 


it away from 170, Euston 
Road. : 


F. R. C. S. E. 


ANCIENT AND MODERN MICROSCOPES 


[140..—My own letter in reply to No. 111, 
though acknowledged, was probably received 
too late for publication on the 13th inst., but 
it seems from his remarks on the ‘‘ Evolution 
of the Laboratory Microscope ” {117) that Mr. 
Eliot Merlin really views the development of 
the instrument much as I do. This makes it 
the more strange that the conclusions we 
arrive at should be so radically different. 
Evolution in microscope design, starting some 
forty-fifty years ago, progressed in this 
country, and on the Continent, on quite dif- 
ferent lines. The British type matured much 
more quickly than the Continental and came 
to perfection:in the famou-s Powell No. 1 
stand. The ‘“ Continental,” as Mr. Merlin 
says. has, more slowly, progressed from the 
‘crude Hartnack’’ to the fine ‘ Research ”’ 
stands of to-dav—British, American, and Ger. 
man; some admirable specimens of which 
were exhibited at the R.M.S. soiree on Wed- 
nesday last. 

My contention is that the original British 
type was not the main stem of that evolution, 


‘but an offshoot, which culminated and be- 
t came extinct many vearsagu: the Continental, 
( 


wn the other hand, has proved to be the main 


stem, which has steadily continued to evolve, 
and, as yet, shows no signs of exhaustion 
The reason why nothing is heard in America 
or on the Continent, or even in England 
(except here and there, perhaps, a voice 
crying in the wilderness), about the Powell 
type of microscope is, therefore, easy to 
understand. The postscript to Mr. Eliot 
Merlin’s letter is really only a re-statement of 
the contentioas of my own first letter on the 
subject, excepting in its concluding phrases, 
with which 1 wholly disagree. 1 think th: 
the Powell type stand was definitely passed 
and left stranded years ago; and that in 
mechanical design and construction, working 
efficiency and convenience, it is palpably in- 
ferior to the best modern stands, whet.y - 
British, American, or Continental. Which 
opinion is correct, the makers and users must 
decide. J. W. Flower. 


THE EVOLUTION OF THE LABORATORY 
N OSCOPE. 
[141..—Greatly as I respect Mr. Bliot 
Merlin, I cannot agree with him wbout tne 
laboratory microscope. As I understand it, 


he maintains that our laboratory worker: 


wou.d derive considerable advantage from 
using microscopes of the type of the Poweii 
and Lealand No. 1. There is a quite easy way 
of proving this if it is true. Let Mr. Merlin 
exhibit at the R.M.S. some object of inport- 
ance in medical science, and lbring a few 
duplicate slides of the same material for dis- 
tribution to the pathologists present. When 
Mr. Merlin has demonstrated to us with hi: 
microscope what exactly we are to see, let us 
take the slides home and see whether we can 
observe the same phenomena with our own 
inferior contraptions. I am perfectly wiking 
to change my opinions on all sych subjects. 
and I am sure thai others who would be likely 
to be present are equally willing; ‘but, having 
worked with microscopes of both types iv 
many years, I may say that I should be vers 
much surprised to find that there was air 
object whatever visible with the Powel] and 
Lealand and its centred achromatic condenser, 
and not visible with the Zeiss Stand I. and its 
three-lens Abbe condenser 

Any centring arrangement for the sub- 
stage condenser is also a decentring device, 
and it is very liable to be used as such. Let 
anyone who possesses the three-lens Abbe 
aplanatic condenser set up his microscope sv 
as to give a resolution of the striæ of Amphi- 
p:eura pellucida, and then endeavour to spoil 
(he definition by decentring the condenser. 
He will find that it makes no difference at all. 
With a good rough adjustment, such as that 
on the Zeiss monocuiar image erecting micro- 
scope, it is quite easy to focus these strie as 
seen with the oil immersion, and the con- 
denser may be simply laid on the stage, with 
the slide resting on the top, only held in place 
iby the thin layer of oil. You may then move 
the condenser quite a long distance out of 
centre, and readjust the direction of the light 
from the plane mirror, if necessary. So long 
as you can get any light through you will see 
the lines perfectly well resolved. I do not 
conclude from this that accurate centring 


and focussing of the condenser is ummpor- 


tant—only that. as regards resolution its im- 
portance has ‘been greatly overrated. 

As regards steadiness, the small Hartnack 
model microscope, which used to be mad 
most ‘beautifully by Zeiss, and still, accord: 
ing to advertisements, brings a good second- 
hand price, is far more reliable than any oi 
the colossal varieties of stand. It is compact. 
and shows no obvious difficulties in construc- 
tion. If it were made s‘ightly larger, so as 
to allow room for a condenser in sliding sleeve. 
it would still be a most useful type. The 
sliding tube rough adjustment is perfectly 
satisfactory. but it has been superseded 
owing to the passion for revolving nosepieces. 
With a little ingenuity a clamp may be made 
to hold this instrument horizontally, when it 
serves quite well for photo-micrography. l 
do not myself use so severely simplified a 
microscope. ‘because I appreciate the extra 
luxury of a binocular and of a long tube 
stand, which saves me a good dea] of stooping 
over the table: also of a mechanical stage. 
whereby. can search through a large section 
of film in a shorter time. All the accessory 
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, Movements-found on ‘‘high-class '’ microscopes 
’ I consider to be conveniences; very few of 
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hem do anything to increase our knowledge 
of the objects examined. So far as they save 
tame or permit the user to work longer they 
are good, ‘but as a mere matter of microscopy 
none of them is essential. It is also impor- 


` tant, ‘both in routine examinations and in 


research work, that the machinery used should 
be as simple as is compatible with its per- 


` forming the required function. 


The resolution of extremely minute objects 


is not an object in most laboratory work. The 


very important part of it which depends upon 
the interpretation of sections rarely demands 


` @ high power at all. The preparation of good | 
sections is to the laboratory worker a matter 


of far more importance than the determina- 


© tion of flage:la on a bacterium ; the latter sub- 


ject can only properly be discussed in con- 
junction with the cultura] characters of the 
organism in question. Even in those excep- 
tional cases where very high magnification is 
required, the laboratory worker knows well 
that it will pay him better to improve his 
staining methods than to spend time over the 
microscopy of an indeterminate ‘structure. 
ae E. W. Bowell. 


MICROSCOPE EYEPIECES. 
[142.1 —], in company with many of ‘‘ Ours,” 
will understand from the last paragraph of 


Mr. Flower’s letter (129) that. he agrees with. 


the writer of letter 112 that large fields are 
of use in microscopical work, and that he 
maintains that, although .the Continental 
gauge limits the size of the field lens, never- 
theless, by means of orthoscop and telaugic 
eyepieces this inconvenience is corrected ty 
the large fields they yield. I have put these 
statements to the test of measurement with 
the following results :—Orthoscopular, com- 
bined power 73, field 0°06 in. Continental 
Huyghenian eyepiece, combined power with 
same object-glass and tube-length .73, field 
0°075 in. l 

Therefore the truth is that the Huyghenian 
eyepiece gives ,the larger field, and the loss 
of field due to the small Continental tube is 
not restored by the new form of eyepieces. 
How ‘a curiously pictorial effect, through 
fitting ‘the Continental size of draw-tube, and 


suitable for 160 mm. obier ee is obtained | 


is quite beyond dward M. Nelson. 


COLOUR OF INSECTS’ WINGS. 


(143.1—K. Q. (letter 120) may rest assured 
that a good deal of work has been done on 
the cause of colour in insects’? wings. There 
is really quite an extensive literature on the 
subject which many microscopists have 
studied pretty uporeus iT oa 

The scales of the lepidoptera in particular 


have been a favourite show object of mine 
for a number of years, and I have examined 
many forms with all powers. i 

In most instances .the colour is caused by 
small masses of pigment in the cells which 
are found between the two laminæ forming 
the upper- and under surface. These are 
easily seen with a good 1-6th objective, but 
better with 1-12th. | 
_ In the case of metallic lustre giving what 
our lady friends would call a .shot effect, 


the colour is caused by fine lines, or regular 
dottings in most cases. If the Editor can 
reproduce the photograph which I send here- 
with, this will show both dottings and 
regular lines on the scale of ‘a Demerara 
butterfly, which shines with blue colour in 
light of one angle and is purple in another 
angle of illumination. Here, probably, both 
sets of lines are acting. This photograph 
was taken by me with a 1-12th o.i. by Leitz. 

There are -a few iridescent scales which 
appear to ibe coloured by interference. 
Papilio Paris is one of these. Examined 
under high powers, there are clear trans- 


parent laminæ which seem to act by inter- 
ference on the light falling upon them. 
These scales are not uniformly iridescent, 
but iridesce on the small places where the 
membranes are exposed. 


-I should like to know whether any ‘of our 


readers have found scales of other species 

of lepidoptera with interference colours. 
The other photograph I send shows the 

same scales of a Demerara butterfly on the 


‘wing and ithe sockets which attach them to 


the wing membrane, the scales being rubbed 
off purposely. J. Milton Offord. 


VACCINE VIRUS. 

(144.1—The mycelium threads recently dis- 
covered Mr. Nelson in vaccine virus and 
announced by him in a note to the Quekett 
Microscopical Club, on which the minute 
germs known as filter passers are apparently 
fixed, form a fascinating. object of study 
for those interested in highest power micro- 
scopy. The writer has been privileged to 
examine Dr. Coles’? preparations of the virus, 
which exhibit the mycelial threads certainly. 

i © A. A. ©. Eliot Merlin. 

Ealng, October 22, 1922. ` 


SIR OLIVER LODGE AND WIRELESS. 


[145.—Referring to letter 124, I have 
never had any doubt that Sir Oliver first 
transmitted signals by Herxtzian waves in a 
practical manner. I think it was in June, 
1894, that he lectured at the ‘Royal Institu- 
tion on the work of Hertz, wheni he showed 
what this work had led up to. He showed 
what he called a ‘‘Coherer,” a tube of 
iron filings with two terminals projecting 
from the end and forming a poor conductor. 
When a spark was made by a Leyden jar 
the filings cohered and the current passing at 
once increased. I am not quite sure, but I 
think he introduced the de-coherer at this 
time, which was a little vibrating tapper, 
like the hammer- of an electric bell, which 
shook the filings apart, ready for next signal. 
I walked about the library holding an 
electric gas-lighter, and whenever I caused 
this to spark an electric bell rang. Unless 
he had a ‘de-coherer only one such signal 
could have been made. I had never heard of 
Mr. Marconi at this time, but My. Preece 
mentioned him in 1896 as having transmitted 
signals by Hertz-waves to a distance of 14 
miles. They were reflected by a parabolic 
mirror, and reproduced as Morse signals by 
a relay after reception by another mirror. I 
next heard of (and saw) him as a very young 
man when Mr. Preece lectured at the Royal 


Institution in 1897, and referred to. Sir 
Oliver’s lecture of three years before. Mr. | 
Marconi. was a’ very young-looking man at 
the time. Mr. Preece said he brought his 
plans to England in July, 1896. At that 
time the limiting distance was. four miles. 
. : l Glatton. 
—————_>- 2 6 O 


' REPLIES TO QUERIES. | 


[74.--STRING BALL-WINDER.—I enclose 
a sketch of a winder I made when a boy for 
winding balls of wool. A is a long reel, or 
“spool,” with one end removed. It fits 
loosely on a thick wire, B, bent as shown, and 
fitted with a handle, D. Another cotton-reel, 
E, prevented the fingers being chafed when - 
turning D. C is a block of wood, clamped to the 
table, through which a hole, L, is bored to forma 
lbearingforB. A spring, F, makes A turn with 
a little resistance on B. Pins, G, form a 


sprocket-wheel at the base of A, and a wire, H, 
screwed into C, serves as a stop, against which 
they strike, turning A through the distance be- 
tween two pins at each revolution of B. The 
height, of the hole, L, from the table must be 
sufficient for the pins, G, and the ‘ball of wool 
to clear the table—1.e., it must be more than 
the distance L—H. A screwed eye, I, is fixed 
in C at the height of the centre of the cylin- 
drical part of A. At this point, K, the wool 
is tied after the end has been passed through 
I, and it is then only necessary to turn the 
handle. D may terminate in a coil, as shown, 
into which a little lead may be poured so as to 
attach to B. Crevices must be first luted with 
clay to prevent leakage of the molten metal. 
Glatton. 


[163.J—PLATINUM GAS-LIGHTER.—Yes, 
the .presence of oxygen is essential, for the 
production of heat results from the rapid 
combination of the two gases. Spongy plati- 
num can cause a mixture of 1 vol. of oxygen 


to 2 vols. of hydrogen to unite with explosion, >. 


The action of the platinum is a catalytic one. 
A catalytic agent is a body which effects 
chemical combination or dissociation of sub- 
stances which ‘would otherwise react very 
slowly or not at all. It is found unaltered 
at the end of the reaction, but whether it 
undergoes physical:or chemical changes itself 
during the reaction ‘is not known. A catalytic 
agent can start, accelerate, or retard the speed 
of chemical changes. It appears that hydro- 
gen and oxygen may be allowed to stand 
together for millions of years (a theory which 
can be neither proved nor disproved) at ordi- 
nary temperatures without any appreciable 
chemical ‘combination resulting. The plati- 
num is supposed to accelerate this tmmeasur- 
ably small speed of combination of the cold 
gases until they combine at an enormous rate 
with evolution 6f heat. Platinum black can 
absorb: 110 times its volume of hydrogen and 
100 times its volume of oxygen, and its cata- 
lytic properties must in part at least be due to 
this, since pannun in its ordinary state does 
not effect the combination of the gases to any 
appreciable extent. The above is the present 
day scientific explanation; it is only an hypo- 
thesis, and explains next: to nothing, for we 
really do not, know. how the platinum acts. 
Another-nictal having powerful catalytic pro- 
perties is iridium; alcohol dropped’ on to 


a 
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iridium black (the metal in a finely divided 
state) will take fire. Moisture is another 
important catalytic agent, and there are 
several examples among the metallic oxides. 
These interesting substances are of immense 
use in industry. For instance, in the com- 
paratively recent and important industry of 
oil hardening by the hydrogen process the 
catalytic properties of finely-divided nickel 
are utilised. In the ordinary way 
hydrogen is without action on fatty 
oils. but in the presence of a small percentage 
of the metallic catalyst they. quickly absorb 
the gas with the production of substances 
having totally different physical properties. 
As an example, linseed oil, which before treat- 
ment is a limpid fluid, becomes when hydro- 
genated a hard solid so brittle that it can be 
easily powdered, yet all that has been added 
to it is a colourless gas fourteen times lighter 
than air! leum. 


[184.1—VELOQITY OF WATER LEAV- 
ING A NOZZLE.— With regard to water. 
there appears to be one numerical value 
which applics to each of four considerations : 
(1) The velocity attained by a particle 
theoretically falling to sea-level from a height 
of about 70 miles; (2) the velocity with which 
water subject to a pressure equivalent to a 
head of 70 miles issues from a nozzle; (3) the 
greatest linear velocity possible for a par- 
ticle flowing in one direction in its own 
medium; (4) the velocity of the transmission 
of sound in water. Regarding sound as being 
derived from the to-and-fro motion of a mass 
particle or particles in a fluid medium 
wherein the initial pulsation, ‘‘ wave,” or 
evele of dilatation and contraction transmits 
energy of motion to adjacent particles, and 
thereby causes successive particles to trans- 
mit vibration, it will be surmised that the 
numerical value for the velocity of sound is 
applicable to calculations concerning the 
behaviour of jets. Further, a jet issuing at 
maximum velocity, say vertically upwards, 
must ultimately come to rest. The jet delivers 
energy of motion to the elastic medium, which 
may be air. against whose resistance it 
reaches zero velocitv. Owing to elasticity of 
the air. the jet will terminate at varying 
positions. oscillating about what may be 
described as a plane of equilibrium having a 
definite position. The average effect will be 
one of balance as between air and water. in 
accordance with the principle that action and 
reaction are equal and opposite. For ver- 
tical jets, gravity would have significance to 
some extent. . C. Garwood. 


(195.)—FLUTING 'STOPS.—In Vol. LXXIV. 


of “ Ours,” and on page 289 of No. 1912, dated 
November, 1901, thexye are full sketches by the 


late Mr. J. H. Evans of his stops. 
rough sketches of them. 


[200.1I—RENEWING BATTERIES. — The 
effect is probably due to bad zines, and can 
only be avoided by thorough amalgamation, if 
the battery permits this. T. L. should have 
stated what kind of battery he refers ro 


I have made 
K.C. A.J. 


[207.—BORING BAR WITH TRAVEL- 
LING HEAD.—The best method of giving 
traverse motion (feed motion) to head in 
boring bar is by the differential motion, of 
which I enclose sketch. Fig. 1 shows wheel B 
keyed to screw and in mesh with wheel A 
concentric with the bar. A runs loose on the 
stud attached to end of bar, keyed to stud 
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in wheel C, which thus rotates with the bar. 
C is in mesh with wheel D, keyed to a bush, 
to which is also keyed wheel E, this being 
in mesh with wheel F, keyed to wheel A. In 
Fig. 2 the stud on which the wheels D and E 
are carried is bolted to a slotted swing frame, 
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constrained to hang vertically by means of a 
chain and weight. Wheels C, D, E, F are 
change wheels, and are all of the same bore, 
C being keyed on a bush which in turn is 
keyed to a stud. J.S. 


[214.1 —CUTTING WOOD TO ANGLES.— 
If the querist will divide a circle into nine 
parts, one of the divisions will be at the 
angle required, fiom which he can make a 
working template. J.N. 


[216.1—VALUE OF ONE SECOND ON 
THE SUN’S DISC.—Taking the distance to 
the Sun as 92,890,000 miles, the circumference 


of a circle of this radius is about 583 million 


miles, Dividing this by 360 gives the length 
of one degree; again by 60 that of a minute; 
and by. 60 once more gives æ second as prac- 
tically the figure quoted from Chambers. On 
the slide-rule I make it 450 miles. 

Glatton. 


(222 1—-FEARTH CONNECTION. — No: 
connection to a railway would be of no use 
whatever. K. Q.. 

f231.]—LOAM PANS.—If the querist has a 
foundry stove large enough he can dry his 
loam mould. If he is making them in “ green ”’ 
sand it is-evident his foundry sand is not 
strong enough. To remedy this, mix some 
dried loam with it. Take precautions to have 
the ‘“ mould ” well vented. If this is not done, 
the casting is sure to be “seamed” or 
“ scabbed.” J. N. 


[234.1 —LIGHTHOUSES. — Large mantles 
are used over flames fed with oil of high 
flash-point, and are Very effective and inex- 
pensive. l K. 

{237.1—RELATIVITY.—There is no con- 
tradiction between the facts stated, for 
although the velocity of light in vacuo is 
constant, and the same for all frequencies, 
what is seen in the spectroscope depends on 
an independent variable quantity—the fre- 
quency of the light vibrations entering the 
instrument. The frequency of one of the 
sodium lines. as seen by an observer stationary 
relatively to the source of light is constant. 
i.e., a definite number of waves is emitted 
by the source in a second. But if tho dis- 
tance of the observer from the source is 
diminishing. he will receive more waves in a 
second: for he may be supposed to arrive at 
the source after a time, during which he will 
have received not only all the waves emitted 
in that time. but in addition all the waves 
that occupied the original space between him 
and the source. Hence. although the velocity 
of light and the frequency at the source are 
both constant, the relatively moving observer 
will receive more waves in a given time, so 
that the frequency apparent to him will be 
increased, and the line will be displaced from 
the red towards the blue end of the spectrum. 
The wave length of the light received is a 
dependent quantitv. which can be measured 
directly with a diffraction grating, and is 
equal to the invariable velocity of the light. 
divded by the frequency as altered by moton 
of the mstrument relatively to the source. 

K. 


(239. —BLOTTING-PAPER BAROMETER, 
—Probably cobalt chloride.—H. S. T. 


[239.1I—BLOTTING - PAPER BAROME- 
TER.—The paper has been dipped in a soin- 
tion of a cohalt salt, e.g., the chloride. which 
is bluish when drv. but takes up a little 
moisture from the air in damp weather. and 
then appears pink. 


Oct. 27, 1922. 


[240.] — SOFTENING BRASS AND 
COPPER TUBES.—Raise to a red heat a 
cool in water if you know how to do it wit 
safety to yourself, otherwise cool off undera 
thin layer of ashes. If the tubes are sii 
drawn there is no difficulty, but if they ax 
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made with strip and have a brazed seam sw | 
will have to be very careful in the heating, o 
the spetter will run or pvecome unsound b | 
another way should too much heat be applied 
The hardness is due to compression of th | 
metal during drawing through a die witha | 
mandrel inside the tube during the procs 
Well-made, solid-drawn tubes are usually th 
best for bending when they are proper 
annealed in a regular manner, ‘Thin tube 
usually have to be filled with ‘lead or other 
material before bending, but thick ones wl 
usually bend well if a properly grooved mar- 
drel of not too small a diameter is wel 
Usually it may be taken that brass or copper 
tube should bend cold round a mandrel eù 
times the diameter of the tube without d 
formation, but with a proper bending ma 
much sharper bends can readily be obtained 
Walter J. Sir 


[242.}+-STRAIGHTENING MILD SM. 
—If the steel of the sections stated hare w 
been hardened in rolling and flatting et 
being made up, it can be straightened by cn" 
ing through pins in the samme way that ro 
wire is straightened, small rollers being placed 
on the pins preferentially to reduce incon. 
If, however, the steel has been harden m 
bringing it to its present shape, it should be 
more or less annealed by heating to a full 1ed 
heat for about half an hour, and then coom! 
off under dry ashes or fine sand. Although 
mild steel cannot be hardened in the rae 
acceptance of the term, it can I% be made ha 
by rolling or hammering, and to retum it fo 
its pristine softness annealing then becom 
necessary. Walter J. Mor. 


[242 }-STRAIGHTENING MILD STER. 
—The simplest and quickest method would 
to draw it through three pins stuck in 8 e 
iron plate. Make the pins about ġ-in. dis 
meter and @-in. high, and arrange them" 
the form of a triangle, the base measur: 
about a foot and the two sides 7. inches 
Uncoil some of the strip and thread it rout 
the pins, and attach a pair of Dutch a 
tongs to the end, and by means of 8 ie 
winch, rmgged up by passing 4 cord ye 
any suitable roller, the end being attach N 
the draw-tongs, draw the strip through i 
pegs. Cut off lengths desired and refix Sard 
and draw another length. You can ver ie 
pins to give the best results if the above ¢! 
position is not found satisfactory. 

David J. Smitb. 


[244.}—CONDENSER.—Remove the feld i 
of the large size No. 2 or B Huyghenian et, 
piece. Cut a hole in the centre of a pet. 
wood 2 inches square and 4 inch thick to d 
lens rather tightly. Unscrew a bull’s-er¢ tue 
denser from the rod of its stand; make a i 
in wood containing field lens to fit roc 
is now ready for use, and its perform 
will be found to be more efficient than be 
ordinary bull’s-eye condenser. When w oe 
opticians supply a satisfactory bull’s-eye | 


ice? 
denser at a reasonable paS. epi Edgar. 


jeld 

[244.1—CONDENSER. — Unscrew the, iel 
lens of your Huyghenian eyepiece, fit it m is 
hole in a card, put the card into a oi the 
stand of some kind, and place 1t $o, w and 
plane side of the lens is next the light. 


bring_the light into its con focus. 


ward M. Nelon 


CLOCEK.-—Ií ? 
be used, then the 


(246.1I—GRANDFATHER 
wooden pendulum is to 


p: 


ť- ë 


Oct. 27, 1922. 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 3005. 


157 


wood should be well seasoned, baked in an 


oven for forty-eight hours, and boiled in pure 
. parafin wax till air bubbles cease to rise. 


. With a dead-beat escapement a clock may, 
“when fitted with this pendulum, keep within 


“ three seconds per month. - 
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J For correct time- 
keeping, however, it is absolutely necessary to 
fit a maintaining power contrivance of some 
sort, either of the usual spring form or of 
the lever and segment type. . Ophiuchi. 


[247.|—COLITIS.—This is clearly a case of 
auto-intoxication, and one in which colon 
flushing as an accessory treatment would te 
of immense advantage. A furred colon, the 
result of reduced functional activity. is the 
cause of much trouble, and relief should be 
sought in paying attention to internal 
cleanliness, which would be far more effective 
in removing the offensive streptococci than 
wasting time in trying to drown them. Tho 
bacilli are not the cause of the trouble, as 
these only appear on the scene after the 
appearance of a suitable ground for their cul- 
ture in the shape of congestions, inflamma- 


tions, and the retention in the system of un-’ 


reduced mucous matter with which the ordi- 
nary secretory processes cannot deal. Durinz 
the cleansing of the colon the blood should 
be restored to its normal constitution by the 


administration of those tissue elements which 
~ the prevailing symptoms indicate as deficient 
~ and making the necessary alterations in the 
-< diet and mode of life, as errors in these are 


© the sole cause of the trouble. 


` a mixture of about equal 


Tonised. 


[249.J-SKIMMERS FOR METALS.—If 
you desire to be absolutely correct with such 


. metals as you name, both stirrers and skimmers 


should be of plumbago, made up very much 
the same as that used for crucibles, these ap- 
pliances being attached to iron handles as a 
matter of course. For general work, however, 
ordinary wrought iron stirring-rods, and 
skimmers made from flat wrought iron kar, 
will be found good enough if kept coated with 
parts of clay and 


` plumbago, and, of course, kept and used dry. 
` The wrought iron burns away slowly. and pro- 


~ bably a fractional amount gets into the molten 


metal, but not sufficient to alter its content 
seriously. All the metals mentioned dissolve 


_ iron and absorb it to some extent, and where 
. for any reason the presence of iron is not 


required, it is more preferable to use green 


» oak stakes for both stirring and skimming if 


for any reason the proper plumbago utensils 
are not procurable, the wood in charring away 
acting as’ a deoxidant to some extent. Iron 
atirring and feeding rods and iron skimmers 


. do not last very long, as not only do they 


burn away, but they become coated with oxide 
and dirty slag. which more or less dissolves 
them, or produces slag material to be skimmed 


_ off the surface of the molten metal before 
. pouring, 


this being quite apart from any 
actual iron absorbed by the molten bath. This 
has to be considered, and for exact work iron 
tools should not be used in molten metal, 


`- although for ordinary foundry work they are 
: good enough for the purpose intended if they 


= A 


be used intelligently, For aluminium which 
has to be kept pure and free from iron, wooden 
tools are best, and for electrical work in zinc 
wood also should be used, although generally 
very little thought or attention is given to 
this matter outside the laboratory. Iron lasts 
longest and is cheap, therefore why trouble 
about anything else? Walter J. May. 


{250..—DROP OF BUULET.—Yes, it has 
been proved experimentally, but on account of 
air-motion and other causes it is difficult to 
curry out satisfactorily, and the results often 
differ largely in amount from that required 
by theory. In a pit at Freiberg (Saxony) an 
easterly mean deviation of 1.1 inch for 518 feet 
drop ‘was observed. Camille Flammarion 
states (‘Popular Astronomy,” Gore’s’ transla- 
tion, 1907 edition) that a ball of lead let fall 
from the top of Notre Dame drops 10.6 of an 
inch to the east of the vertical. Probably 
there is a misprint here for 1.06 inch. 

A. King. 


[250.]—DROP OF BULLET.—An interesting 
paragraph in Mr. Spencer Jones’s ‘‘ General 
Astronomy.” published last week. answers this 
auestion. “Suppose a heavy object to be 
dropped vertically from a great height. say 
from the top of a high tower. Then, if the 
earth is in rotation, since the top, of the 
tower must be moving more rapidly than the 
bottom, «an object dropped from the top 
should retain its original easterly velocity 
whilst falling, and should strike the earth a 
little to the east of the point vertically beneath 
the point of mrojection. The deviation is 
relatively small, so that slicht disturbing 
causes, such as the effects of, air currents, 
become very important. and render the ex- 
periment much less conclusive than that of 


Foucault? (the pendulum experiment). 
“Some experiments on this principle were 
made in 1831 in a disused mine shaft in 
Saxony. A free fall of over 500 feer was 
available, but the theoretical deviation for 
this- distance is only slightly greater than 
1 inch. The results of individual experiments 
differed considerably inter se, but the mean 
of a large number was in fairly good agree 
ment with the theoretical value.” HI. S. T. 


{251.-CONSUMPTION OF GASLIGHT.— 
Inverted domestic burners are usually made 
in three sizes—bijou. medium, and ordinary. 
The c.p. of these would be about 30, 50, and 
70 respectively. The actual consumption can 
vary over fairly wide limits, depending on 
the quality of the gas, the pressure of gas, 
and the adjustment of burners, but would be 
from one cubic foot per hour for the smal] 
burner to six or seven for the larger types. 
Half the value of the gas is often lost, due 
to faulty adjustment or the air-holes being 
allowed to become choked with dust. A little 
attention at periodical intervals makes a great 
difference in the light obtained. Also, while 
the mantles will last a very long time, it is 
economical to change: them long before they 
begin to develop holes and dark spots, as by 
doing this far more light will be obtained for 
a given expenditure of gas. 

David J. Smith. 


[254.}-CLOCK SPRING.—If£ spring cannot 
be removed from barrel, then place barrel 
and spring in a jar of petrol and leave for 
several hours. This should remove most of 
the grease and old oil. The spring should 
then be allowed to drv. and oiled with the 
best clock oil. It would be well to examine 
the pallets and the holes in the plates. as the 
pallets may be worn and the holes may re- 
quire rebushing. Ophiuchi. 


>» 6 oe -__ 
QUERIES. 


` [257.J—-SUPERHEATED STEAM.—At what 
temperature does superheated steam begin to 
be appreciably dissociated into its elements. 
through the agency of héat alone? And at 
about what percentage would dissociation occur 
at, say, 500° C, 800° C, and 1,000° C respectively, 
supposing the stcam to be in contact only with 
red-hot brickwork?’—N. M. W. 


{258.I—SORE EYES.—Can any reader please 
advise me as to the best treatment for the pre- 
vention and cure of soreness of the eyes (not 
the eyelids) caused by cold winds and dust? I 


have tried boracic lotion without very satis- 
factory results.—-Eyes (Portsmouth). 


f259.--SLIDES OF CRYSTALS.—TI have for 
some time been interested in making slides of 
crystals for use with microscope and polarised 
light. I have an optical lantern, and I won- 
dered if it is possible to use these micro slides 
with optical lantern to project them on a screen 
so that all present could see them at the same 
time. If this is practical will someone kindly 
advise me. as I am not well up in it at 
present, although I have made some beautiful 
micro slides? If practical, please say what 
additional apparatus I shall require, and any 
hints will be greatly esteemed.—Crystal. 


[260..1—NAMES OF DIATOMS.—I have two 
micro. slides of similar diatoms, from Foo- 
Chow. ‘fhe slide mounted forty-five years ago 
is named Griceratium annulatum. The other, 
mounted recently, is named Actinoptychus an- 
nulatus. Is there any good reason for the recent 
naming? I cannot see any features akin to 
Actinoptychus.—H. T. W. | 


[261.I—-WEIGHT OF LOCOMOTIVE.— 
What is the dead weight, including tender, of 
the new type of G.N.R. “ Pacific”? passenger 
locomotive ?—Sous. 


{262..—-SPRING-LOADED GOVERNOR.— 
Can anyone supply me with the formula for 
determining the weights of a spring-loaded 
governor, such as are used in speedometers? 
Also a formula for the dimensions of the 
governor spring?—William James, 


[263. -ANILINE INK ON MACKINTOSH. 
—Can one of your numerous readers please 
inform me how to remove a rubber-stamp mark 
(? aniline ink) from the face of an ordinary fawn 
mackintosh without changing the colour of the 
material ?—-MacW. 


(264. —RECOITl..—Seated (facing across the 
rails) in any tube train slowing down at a 
station, pussengers have the natural impulse 
to lean in direction of train's movement. but 
at the moment the train stops, instead of this 


tendency being increased, they recoil abruptly 
in the reverse direction. Why is this?—A. 


[265.}--LENS.—We have recently purchased, 
among a quantity of other material, a $-plate 
studio lens by the London Stereoscopic Com- ` 
pany, who have now closed down. The descrip- 
tion of the lens is as follows:—Type, ‘‘ Black 
Band,” Reg. No. 88031. Lens number, 17039 (63 
by 43). (Portrait lens.) We have caleulated the 
focal length and find it to be approximately 
84 in. (E3. 5/4). As the marginal definition is 
very poor, and we think it is suffering from 
spherical aberration, perhaps some of your 
interested readers could enlighten us ag tn 
whether any of the lens components are missing 
or wrongly placed in the mount.—Henry C.» 
Shearman, 8, Ronver Road, Lee, S.E. 


[266.}—-RELATIVITY AND TRIANGLES.— 
In Professor Eddington’s Romanes Lecture 
(1922) he says that just as a space triangle has 
three sides. any two of which must alwaye be 
together greater than the third, so in time a 
triangle can be formed by three events on 
different dates, whose sides must be measured 
by clocks; ‘but in this time-triangle two sides 
are together less than the third. It appears 
to me that if one can conceive a time-triangle 
at all, its two sides, measuring from past to 
future, must be the same as the third side. 
Will one of our authorities kindly explain my 
error?—J. W. Flower. 


[267..—-SUPERHEATER-COIL.—I have a 
coil 8 in. outside diameter made out of l-in. 
internal diameter steam-pipe. Coil is about 
18 in. long. laid up close. It was formerly 
used for some process in the Bradford trade. I 
can get only a very little steam through it. 
although I have tried it with 60-Ib. pressure, 
and prior to that had it filled with paraffin four 
weeks. Since I have heated it all over gradu- 
ally in a smith's fire, also hammered it. Please 
instruct how to remove stoppage. Particles that 
have come out seem to be charred o0oil.— 
W. Swale. 


[268.I- DRAW N-TUBE BOILER.—Please 
state if a solid drawn-tube 35 ft. long, barelv 
4-in. bore, would, if laid up in a coil. be large 
enovgh to supply steam for a single-cylinder 
steam-engine (44-in. bore, 8-in. stroke). Coil to 
be used in short horizontal flue between vertical 
boiler and chimney. and to be used as a super- 
heating-coil, Present coil is 1 in. Would it give 
better results if not laid up close. Soft coal 
used.—W. Swale. 


T269. —REFLECTOR ADJUSTMENTS.— 
Why should there be all this diffculty in adjust- 
ing the mirrors of a Newtonian reflector? I 
think the failure to get critical and perfect ad- 
justment and to keep it has done more to 
discourage the use bv beginners of what 1s 
pre-eminently tho amatcur’s instrument than 
anything, even than the possession of a dud 
mirror! I agree with Mr. Goodacre and Mr. 
Hallowes that it is the fat which presents the 
chief. difficulty. Now the maker of a refractor 
does not provide us with a set of “ twiddling 
screws’? to move the objective laterally in its 
cell. Why, then, if the proper position, of the 
flat is exactly in the centre of the main tube 
and exactly onposite the eve-tube, cannot the 
makers place it there permanently, so that it 
would need no further adjustment? Talking 
over this matter with Mr. Irving. he suggested 
a single-webbed arm, permanently built into the 
tube. There should be no possibility of being 
able to revolve the flat. It should. when in- 
serted into its support, be “squared on ” to the 
eye tube. and its surface should be at the cor- 
rect angle with the eve-tube and speculum. Let 
the makers of the modern reflector, both profes- 
sional and amateur, cnt out all unnecessary 
loose parts, screws and fitments, and aim to 
produce an instrument which, as far as its 
adjustments are concerned, will be as fool-proof 
as a small refractor.—H. H. Waters. 
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Puncture-sealing Composition.—According 
to an application for a British patent. not yet 
accepted, by H. H. Warmund. 5. Hertz- 
strasse, Charlottenburg, Berlin. a puncture- 
sealing composition consists of concentrated 
sulphite cellulose liquor of about 30-40 deg. 
Bé, which has been freed from lime and iron. 
a binding agent such as gum. and an earthy 
constituent such as tale. According to an 
example. 40-50 parts by weight of sulphite 
liqnor. 6-10 parts of a binding agent (gum). 
and 50-60 parts of an earthy substance (tale 
are worked up at ordinary temperature. 
passed through rollers to remove air. and. 1f 
necessary. filtered. ahd pumped into the 
tyre, )Pineyessencé may replace the sulphite 
liquor wholly or inpart. 
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ANSWERS TO CORRESPONDENTS. 
-ia 
The following are the initials, etc., of letters to 
hand up to 1 p.m. on Tuesday, October 24, and 
unacknowledged elsewhere :— 


SIDNEY B. MATTEY—G. R. C.—K. S. Payne—Alhert 


Alfred Buss—Rotax—Ruler—J. B.—J G. B.— 
Omega—Replace—C. Robinson—Rev. Wm. F. A. 
Ellison—J. W. Flower. : 

R. J. HıLL.—No. 

C. S. PRATT.—Prohably 

RESTORER.—Injudicious, because risky. 

Map SEEKER.—We should wait a little. Just now 


mapmakers are somewhat chary till political con- 
ditions are a little nearer ñnality. 


R. C. B.—A perbend is a term used by masons for 
' a header stone which passes through the whole 
thickness of a wall. 


T. LITTLE.—Mint is the Latin Minta, so-called from 
the fable of Menthe, the daughter of Cocytus, 
who was changed into the plant by Proserpine out 
of jealousy. 


‘Woop CUTTER.—Cut off a short section of the mould- 
ing and place its end on a piece of cardboard. 
Then, with a carefully pointed pencil, you can 
easily get the correct shape. 


SYLVARUS.—Not advisable, in our opinion. The aver- 
age house chimney is so poorly pointed and par- 
getted on the inside that there wonld be con- 
siderable risk of sewer gas leaking through into 
the building. 4 


RUFUSs.—Grinding wheels should revolve towards thé 
rests, which should he set close to the wheels, 
so as to prevent work being jammed between the 
rest and the wheel. Never move the rest while 
the machine is in motion. 


JULIAN WREN.—Ribston pippius are so called from 
Ribston, in Yorkshire, where Sir Henry Good- 
riche plantet three pips sent to him from Rouen. 
Two perished, but the third grew, and is said to 


have heen the progenitor of all the Ribston apple- 
trees in England. 


D. RUDGE.—A good pouring mixture for imitation 
cameos can be made by intimately mixing 650 
parts by weight of titharge with 15 parts of good 
glycerine. Pour it into the moulds and let tt 
stand till solid. By adding colouring matter such 
as ochres, ultramurine, etc., the mixture can be 
given any desired tint. 


INVALID.—-A good velvet with a heavy vile is neces- 
sary. Keep the poker red hot and work quickly 
and lightly. taking care not to burn the back- 
ing. Coloured velvets contrast hest with the 
brown of the poker work. Paint with oil colours. 
Clean the poker with a little powdered emery or 
soft leather, otherwise it will ‘corrode. 


L S. O. AND OtTHERS.—As repeatedly stated in this 
column, we cannot recommend books or apparatus 
or give addresses of their vendors. Addresses of 
such, together with requests for private com- 
munication with our contributors and correspon- 
dents, can only be inserted as advertisements in 
the usual columns and at the usual chargės. 


SPERAVI.—To dye goats’ hair black boil 4 oz. of 
logwood chips in a pint of rainwater for five 
minutes and apply the water to the hair. When 
thoroughly done and while wet. apply the follow- 
ing solution :-~] oz. of green vitriol in half a pint 
of rainwater. If not black enough, more log- 
wood must be added. l 


GILES.—The ‘‘ Neck verse” of the Bible is the 

first verse of Psalm li. Tt was so-called because 
it was ‘the trial verse of criminals who claimed 
benefit of clergy. If they could read it the Ordi- 
nary of Newgate said Legit ut Clericus, and the 
convict saved his neck, being only burnt on the 
hand and set at liberty. 
JACQUES.—Schemes have heen tried for applying 
breakable parts in machinery to prevent over- 
Joad and the breakage of more important parts, 
but they are not worth much, in our opinion. 
Most loafing engineers have easily discovered 
causes for ioafing. Speed of itself is a power 
consumer. Consequently, if you load an engine 
to its full capacity on sneed alone it will be sure 
to loaf if you add a load to that speed. An 
engine must have sufficient power left after driv- 
ing the machinery empty to take care of it after 
the load is thrown on, and if it has not it will 
assuredly loaf. 
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Alloys: Casting Metals.—A British patent 
by the Calorizing Cerporotion of America. 
Oakland Avenue. Detroit, Michigan, U.S.A.. 
proposes to make castings resistant to oxida- 
tion at high temperatures from an iron alloy 
containing 19.5 per cent. cf aluminium. the 
arain being refined by the addition of 1-5 per 
vent. of titanium, nickel. chromium. vana- 
dium. manganese, molybdenum. tungsten. 
cobalt, zirconium. silicen. uranium. boron. 
magnesium, copper. or cerium to the molten 
mixture of iron and aluminium. To prevent 
oxidation during casting. the ladle and mould 
are filled with carbon monoxide. and a blast 
of carbon monoxide is directed en to the 
metal during its transference from the fur- 
nace to the ladle and from the ladle to the 
mould. The opening in the bottom of the 
ladle may be clesed by a destructible dia- 
phragm such as of thin metal or cardboard. 
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ADVERTISEMENT CHARGES. 


The charge for Advertisements in the columns headed 
For Exchange, For Sale, Wanted, Addresses, 
Situations, 


is ONE SHILLING for the first SIXTEEN WORDS 

and 6d. for every succeeding Eight Words—which 

must be prepaid. No advertisement will be inserted 
for less than ONE SHILLING. 


The address is included as part of the Advertiae- 
ment and charged for. No Displayed Advertise 
ments can appear in above coluins. 


ORDINARY ADVERTISEMENTS (NOT DIB. 
PLAYED). P 
: 8 ry 
Thirty Words es ee ee ee ee 2 6 
Every Additional Eight Words .. œ. 06 


Front Page, Five Shillings for the frst 40 words; 
afterwards, 6d.. per line. Displayed. Advertisements 
on Front Page, 10s 6d. per inch. Paragraph Ad- 
vertisements, One Shilling per line. No Front Page 
or Paragraph Advertisements inserted for less than 
Five Shillings. 


Rates for Displayed Advertisemente on applica- 
tion to the Publisher. . 


All Advertisements must be prepaid, and in cases 
where the amount sent exceeds One Shilling, the 
Publisher would be grateful if a P.O. could be 
sent, and not stamps. Stamps, however—preferably 
halfpenny stamps—may be sent where it ia imçon- 
venient to obtain P.O.’s.. 

Advertisements must reaoh the Office by 
3 p.m. on Tuesday to secure ingertion in the 
following Friday's number. 

All Cheques and Post \Office Orders to be made 
payable to THE STRAND NEWSPAPER COMPANY, LAID., 
and all communications respecting Advertisements 
should be distinctly addressea to: 


THE PUBLISHER, 
THE “ ENGLISH MECHANIC,” 
EFFINGHAM HOUSE, ARUNDEL STREET, 
STRAND, LONDON, W.C. 
SSS ee A 


For Exchange, 


Broadhurst, Clarkson and Co., Manufacturing 
Opticians, Exchange or Buy Anything Optical.— 
Note address, 63, Farringdon Road, E.C.1. . 


Clarkson's, 338. High Holborn. ‘Second-hand 
Optical Mart. Make, Buy, Sell, Exchange First-clase 
Optical Instruments. 


Witts, Opticians, 3, Buckingham Palace Road, 
8.W.1, Buy, Sell, and Exchange Optical Instru- 
ments. Repairs quickly executed. 


For Sale. 


Refleoting Telescopes, Mirrors, Silvered by new 
method. More light and duraoility.—G. OALVER, 
Manse, Walpole, Halesworth. 


Objective Slide, 3 adapters, 20s.; Davis Shutter, 
20s.; Double Nosepiece, 17s. 6d.—BAKER, 244, High 
Holborn, London. 


64-page Book About Herbs and how to use 
them, 2d. Send for one.—TRIMNELL, The Herbalist, 
Richmond Road, Cardiff. 


Milling Attachments, with Vices for Lathes.— 
THB WHEELER MANUFACTURING Co., LTD., Trench Croas- 
ing, Wellington, Salop. 


Home Radio: How to Make and Use it. 25,000 
copies sold. 4s., post free, on approval.—Below. | 


‘Books Bought. Best prices given.—Foyies, The 
Booksellers, 121, Charing Cross Road, London. 


Ionised Tablets supply the blood with those 
elements the body needs, increasing vitality, func- 
tional activity, powers of concentration, mental 
clarity, physical fitness, and immunity from disease. 


Adenoids and Polypus cured by natural means; 
operations unnecessary. Tonsils. saved intact, thus 
avoiding a lifelong handicap. - 


Ionised Tablets, 3s. 6d., 68. 6d., 128. 6d. Seng 
full detaiis of ailment.—THs LABORATORY, 62, New 
port Street, Bolton. 


Mineral Specimens, British and Foreign, all 
kinds and prices. Send stamp for free catalogue.— 
Address below 


Geologioal Specimens, Rocks and Fossils, all 
prices.—RIcHARDS’ SHOW Rooms, 48, Sydney Street, 
Fulham Road, London. 


Radio Magazines.— All the latest. ‘‘ Radio 
World,” 103d.; ‘‘ Popular Radio,’ 103d.; ‘ ‘Radio 
Broadcast,” 18. 6d.; “Radio News,” 1s. 6d.; 
“Science and Invention.” Is. 9d.; “ Scientific 
American,” 2s. 6d., post free. Radio Book Cata- 
logue free on application.—INTERNATIONAL NEWS8 Cu., 
Ltd., 5, Breams Buildings, London, E.C.4. 


Microscopical Slides.—Entomological, Marine, 
without pressure, etc.—CLaRKE and PAGE, 23, Thavies 
Inn, Holborn Circus, E.C.1 


Spare Time Employment with Firelighter 
Machines, 70s.; also Bundlers, 958. Waste materials 
utilised.—HILL and HERBERT, Ltd., Great (Central 
Street, Leicester. 


Roneo Duplicator No. 10, f/cap size, 
and self-feeding devices. Good’ as new. 
near offer.—Below. 


. To be Seen at Miss D. BARNES’, 37, 
Strand, W.C.2. 


Money Easily Earned by selling rubber stam: 
—Free particulars from RICHFORDS, LTD., Snow Hil, 
London, E.C.1. f 


Astronomical.—s-in. Equatorial M 
heavy pillar, 12-in. divided circles, gears, fitting, 
and driving clock, complete, cost £350, sell for £10, 
Many Second-hand Object-glasses and Telescopes in 
stock, including a fine 8-in. Object-glass for £~ 
Below. 

Microscopical.—October 
ready. It contains wonderful offers and reductions 
Write or wire now.—MAckgEttT, Manufacturing Opti 
cian, Tunbridge Wells. 


“Theo Evolution of Atoms and Isotopes,” hy 


£L, œ 


Mounting a , 


second-hand list nov 


Selfinking 


Essex Street, 


; 
! 
| 


W. D. Verschoyle, “ who puts forth some theoris — 


that will set scientific men  thinking.”—“ Dai 
Mail.” —KELIHER and CO., Craven House, Kingsway, 
W.C.2. Price Is. 9d., by post 2s. 

D. J. Smith and Co., Ltd., Compton Work, 
Wickford, Essex, have the following second-hand 
motor vehicles for disposal, ready for purchaser to 


drive away :— 
- 15 H.P. Humber Landaulette, suit hire wot, | 


£40. 
i 15 H.P. White Steam Touring Car, low ta, - 


paraffin fuel, £45. 


10 cwt. Darracq Open “an, good order, £40, 

1 ton Napier Open Van, solid rear tires, £50. 

Stearns Knight 4-oylinder Two-seater, sith 
double dickey seat, electric lighting, £160. 

Spare Parts Made for Any Car at reasonable 
prices. 


Large Stock Spare Parts for White, Stanle, i 


and Serpollet Steam Cars. 
815 x 105 Goodrich Covers cheap. 
Several sets Acetylene Generators and Head: 


lamps cheap . 
Several sets 2 and 3-throw Power Pump 


‘1,200 to 5,000 gals. per hour. 


Vertioal Steam Engine, 2-cylinder 

Several Capstan and Turret Lathes. 

Incandescent Mantle Lamps, for table or bag 
ing. Perfect light, use paraffin. 

Screw Letter Copying Press, on stand, 15. 

Edison Mimeograph, incomplete, lis. 

Large Atmospherio Parafin Burners, i. 

We are open to undertake Any Class of Bef 
neering Work, large or small quantities, or ale 

arts. 
P Bright Steel Bolts and Nuts, in assorted m- 
cels, $/16-in. to 2-in.; 5s., 10s., 158. 2. Ty 
sample parcel. l 

i H.P. Two-oylinder Vertical Steam Electric 
Light Engine, beautifully finished, excellent order, 
£4. This 1s model engine price. 


5-in. centre 5 ft. Drummond Screwoutting 
Power Lathe, £30. , 

74-in. centre 6 ft. Newbold Plain Back-geared 
Power Lathe, £25. 

20-in, Double Diso Grinder, £35. 

D. J. Smith and Co., Ltd,, Compton Works 
Wickford, Essex. 

Sciertific Appliances.—l] and 2%, Sidia 
Avenue, London, W.0.1, for Electrical, Magnetic, 0p 
tical, and Static Materials 


Lenses, Prisms, Magnifiers, Condensers, 1 


Optical Sundries, Thermometers, and Drawing !* 


struments.—As above. 
Morse Keys and High-Note Buzzers a 
famous Signalling Box for Learners.—As abo? 


Galvanometers, Rheostats, new and eecond-hs0d 
instruments, Wimshurst machines. 


Experimental Materials and odd parts for eve) 
one. Fifty years’ experience. Write for erg 
Our special new illustrated catalogue, 6d., P 
Scientific Appilances—Ase above. 


Medical Student’s Microscope-—Special k 
for €12 12s. Complete with 3-in., ł-iD., EA 
imm., tripie nosepiece, racking, coun ‘ig stas 
A bargain.—BROADHURST, CLARKSON and CO. F 

Medical Student’s Microscope, by ee 
zin., l-in.. 1/12-in. oil imm., Abbe, a 
€17 10s. Ditto Swift, with mechanical stage. EE 
—BROADHURST, CLARKSON and COo., 63, Farrin: 
Road, E.C.1. AE 

Race and Opera Glasses!! From 20. w 
call. Exchange and repairs. Large stock, i % 
Goerz, and other models.—BROADHURST, CLARBS®’ 
Co., 63, Farringdon Road, E.C.1. me 

Rifle Range Telescopes, 25x Sou a 
ditto, 79s. Suitable for tourist and look-out 1- 
BROADHURST, CLARKSON and CO. ak 

3-in. Astronomical Telescopes, from £5. a a 
models in stock. Several equatorially a 
Write or call.—BROADHURST, CLARKSON and ; 

Reflecting Telescopes for Sale, oe 
Ellison, S!-in. Browning, equatorially mounis, 
others.—BROAPHURST, CLARKSON and CO. 

Reflecting Telescope Mirror, 7 
plete with tube, for £6 10s. 10}-iu. With, 
BROADHURST, CLARKSON and Co. a 

Everything Optical. Write of cil an 
HURST, CLARKSON and Co. Note address, 63. 
don Road, London, E.C.1. rin 

Home Cinematograph Machines ae oh 
cheap. “Write forg bargain free lists. —CINEM. 
Fernlea Road, Balham. 


£7 Me 


g-in. Grubb. c 
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‘ORNAMENTAL TURNING.—XXIV. 
ı CHUCKS AND THEIR Usss-—(continued from. 


p. 25). 
The Ellipse chuck has not received as 


much attention as it deserves from orna- 


: mental turners, although its capabilities 
are very great. Not only can most 
. minutely -embellished miniature frames 
be produced in ivory, good enough for 
wedding- presents to even the highest 
in the country, but manv other 
articles of an elliptical section are worked 
- up by those who combine the ellipse with 
‘the eccentric or spherical chucks, together 
. with the spiral apparatus or the recipro- 
-cator. Mr. H. C. Robinson has published 
-a monograph on the ellipse chuck and 
-spiral apparatus combined, that explains 
a great deal about curious cups and spin- 
‘dies. but the article on his work in ‘‘ Engi- 
neering,” dated April 10, 1903, is well 
worth securing, because the illustrations of 
his apparatus in working order are very 


= 


—— 


Ke 


ate 
yr acy a 


SMT 
9 / 


nov 


in | e 


clear and instructive. The only criticism 
‘that one might make upon it is, that the 
spiral apparatus being attached to the 
front of fast headstock, necessitates a 
second headstock to be provided and 
placed in front of the original, sufficiently 
‘large and stable to carry the ellipse chuck, 
on a prolongation of the mandrel. With 
the apparatus in rear of the headstock, 
the machinery all works on one headstock, 
and so is more concentrated. 

In Fig. XLVIII. the illustrations of the 
side and front view of the Ellipse chuck 
are given in A and B. It is made in 
brass or gun-metal, with steel chamfer-bars 
‘7, 7 and pallets 4, 4, as well as the movable 
ring or collar 3, 3. Around the worm- 
wheel a large division plate is partly 
shown in A and in B. This will be de- 
picted fully later on, when we come to the 
caual division of the ellipse. I do not 
know who invented this addition, but l 
‘was trying to arrive at it during past 
years, and accidentally came across this 


amongst the gear belonging to a Rose- 
engine lathe by MHoltzapffel, although 
there is no name or other indication that 
this article was made by that firm. I 
have found it solve the riddle of the equal 
division of the ellipse, without a murh 
more costly apparatus. - 


The sketch A shows the ring 1, 1 secured 
by the set-screws 2, 2 to the fast headstock, 
while 3, 3 is the steel ring or collar that 
works on the ring 1, revolving round it as 
the pallets 4, 4 of the chuck work to and 
fro, thereby ensuring a constant and even 
bearing between the ring and the pallets. 


The eccentricity of the ring, as we adjust 
it by the set-screws 2, 2 and the short scale 
5 (shown in sketch B, though actually 
hidden by the chuck), causes the face and 
worm-wheel of the chuck to travel to and 
fro twice during every revolution of the 
mandrel, so that the ellipse is produced 
by the circular and reciprocal motions 
combined. The amount of eccentricity 


of a) 
Fig. XLVII. 


given will be effective for every half-revo- 
lution of the chuck, so that the longer (or 
major) diameter of the ellipse will be 
that of the shorter diameter plus the 
double eccentricity. The curves at the 
ends of the diameters would form a 
complete circle if no eccentricity be given ; 
their radius depends on the distance of the 
tool from the centre of the work, the 
chuck being vertical when the pallets are 
above and below the ring respectively. The 
long diameter must be the length of the 
short diameter, plus double the eccen- 
tricity, as I said ante. Thus, if we give 
4 in. eccentricity, the ellipse produced will 
be, say, 2in. in short diameter and 2.in. 
plus 4 in. plus $ in. = 3 in. in longer dia- 
meter, which would be a rather thin and 
elongated figure. About 4 in. eccentricity 
gives a more artistic form for development 
and ornamentation, when dealing with the 
usual sizes of ivory miniatures, up to 
about 5 in. or 6in. in their longer dia- 
meters. 


- 


The pallets 4, 4 are of hardened steel, 
adjusted by the set-screws 6, 6, that bear 
against pins let into the chamfer-bars 7, 7. 
There is an improvement to this fitting 
in the latest chucks, in the form of the two 
set-screws, at the ends of the chuck, screw- 
ing into the chamfer-bars and pressing on 
the pallets, _ | 

When mounting the chuck on the man- 
drel, the steady pin, 8, is located firmly 
through the holes in the back-plate and 
front slide, so that the wormwheel and 
nose revolve concentrically with the man- 
drel, with the ring located at zero on the 
headstock. To prevent mistakes in 
mounting this chuck, I recommend that 
the revolving steel ring be so placed on 
the centre ring that the two flat faces are 
quite horizontal. Then hold the chuck 
in the right hand and keep the pallets 
quite horizontal, so that they may slide 
on to the flat faces, while the mandrel 
pulley is rotated by the left hand, so as 
to screw the chuck home. As soon as 
it is so, rotate very gently by hand, so 
as to prove that there is no eccentricity in 
the ring; if there were, it would strain 
the pallets that are rigidly fixed by the 
steady-pin, and we require the chuck to 
revolve truly at centre before we give 
any eccentricity. Before turning any 
work centrally on this chuck, we remove 
the ring if we placed it on the headstock 
for trial, so as to save wear on the steel 
revolving ring and on the pallets. As 
soon as we have reduced the work to a 
true cylinder or flat face, as the case may 
be, we replace the ring, give the eccen- 
tricity required, and proceed to turn the 
ellipse, but must remove the steady-pin 
from the chuck before we mount it on the 
mandrel. Keep the chuck vertical, as 
said ante, and then rotate at the slowest 
speed of the driving-wheel, because the 
vibration of the whole lathe and apparatus 
becomes excessive if such a heavy eccen- 
tric affair as this. chuck is revolved at 
speed. Secure the ring firmly, but by the 
fingers only on the set-screws, so that no 
undue pressure is brought on the ring, 
which might distort it to some extent. Mr. 
J. H. Evans recommended a blunt back- 
centre being brought up to support the 
right end of the work, as its point would 
move in a straight line to and fro, twice 
the eccentricity given to the ring. This 
might be improved upon by preparing a 
countersunk straight line in a small piece 
of steel, which could be backed by a piece 
of rubber or leather and adjusted vertically 
at centre before commencing to reduce the 
cylinder to the elliptical shape. A drop 
of oil in the line would allow the blunt 
centre to move easily to and fro. Per- 
sonally, I mount the chuck with the ring 
at zero, then give the eccentricity to the 
ring, then remove the steady-pin, and 
after oiling up the mandrel collars, the 
rings, pallets, slides, etc., set the chuck 
in rotation. 

The slide-rest should have a very sharp 
router or round-nosed tool in it, and the 
feed should be very gentle, so as to skim 
off the superfluous material from what will 
be the short diameter. Traverse the tool 
slowly and cut away steadily right to left, 
until the tool penetrates as far as the ends 
of the long diameter, which will be on the 
old cylindrical surface. Then give a finish- 
ing cut over all, with a very keen round- 
nosed tool. 

Only quite recently I dropped on to Mr. 
Evans’s blunt back-centre hint. when look- 
ing over back numbers of ‘‘ Ours.” but a 
M. Caillard. of Nantes, fortv vears ago, 
had a still better affair, a second ellipse 
chuck, carried on the loose-headstock and 
revolved by gearing on a back shaft, that 
was driven from the mandrel. Evidently 
the same eccentricity was given to both 
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rings, and he turned long. oval handles| THE “SALEX” POCKET FOCAL- 


by this means, that no blunt centre could 
have supported rigidly enough ~ 
When working this chuck, it is most 
important that the pallets should bear 
evenly on the faces of the ring during 
every part of a revolution, and the set- 
screws must be worked with a fine screw- 
driver until the resistance to rotation is 
found to be constant, and that there is no 
play ‘whatever. Sometimes the ring is 
inclined to drop a little, as it bears heavily 
on its set-screws; a 3 in. screw fitted into 
the headstock, as at 9, and filed flat until 
the ring is quite at centre when resting on 
it, will be found most efficient, but the 
bottom edge of the ring-plate may require 
filing flat for # in. also. In the same hole 
may be fitted the long screw at 9. that will 
act as a stop to the pulley and mandrel 
when cutting screws with the guides and 
traversing mandrel,. thus preventing the 
chance of cutting up against the shoulder 
of the work and tearing the delicate 
threads that are being cut; I have fitted a 
screw that performs both the duties. 
Another important point is the usual one, 
that the tool be absolutely at height of 
centre; if it is not, the ellipse will be 
eccentric to the chuck, and ornamentation 
will be spoilt. Also, let the work remain 
fixed in the one position all the time that 
the ellipse and the ornamentation are 
being cut, because once it'is moved out of 
it the labour of returning it to its proper 


position is very severe, and often most}, 


disappointing. So lock the worm-wheel 
when commencing, and do not touch it 
again. If it be desired to work pat- 
terns of various ellipses, over a surface or 
intersecting, then, of course, the work 
must be shifted to each new position by 
the worm-wheel. But the elliptical 
cutting-frame will do this with more ease, 
as it can work all over the surface of any 
ellipse in the chuck, and place its own 
figures at any possible angle without dis- 
turbing the work from its original posi- 
tion on the chuck. 

If it be a box that we are turning, we 


remove the back-centre, bring the ring and] 


chuck back to centre, insert the steady- 
pin, and proceed to hollow out the ld. 
As soon as the hole approaches. the size of 
the short diameter of the mouth of the 
box the steady-pin is removed, the eccen- 
tricity exactly refitted to the ring, and 
the hole carefully turned with a right-side 
tool to the ellipse. Smooth off the bottom ; 
of the hole and the edge of the lid with 
a fine flat-tool, and separate the lid care- 
fully with a parting-tool. 

The next thing is to bore and turn out 
the box in a similar manner, being care- 
ful first to fit the lid, as the eccentricity 
of the ring will not have been disturbed, 
` and therefore they will fit exactly—an air- 
tight fit if desired. Having fitted the 
lid, we can return the ring to zero, insert 
the steady-pin in chuck, bore and turn out 
the box to the required diameter and 
depth, again remove the steady-pin, return 
the ring to the original eccentricity, and 
turn the inside of the box to the elliptical 
form, finishing off the bottom and edges 
with a fine flat-tool. If we place the lid 
on now, we have the box ready for the 
finishing cuts all over, and then can pro- 
ceed to the ornamentation; but we must 
be careful to mark with a lead pencil the 
depth of wood left at the top and bottom, 
so that the subsequent cutting or drilling 
will not penetrate unintentionally into the 
interior. Much care must be taken over 
this, as the spoiling of an elliptical work 
means a repetition of a great deal of very 
careful labour. 

K.C. A. J. 


(To be continued.) 


` PLANE CAMERA. 


The ‘‘Salex’’ Pocket Focal-Plane 
Camera, which we illustrate herewith, is 
an instrument of the highest quality, 
which really can be carried comfortably in 
the pocket. 

The camera is supplied in three sizes— 
vest pocket, 34in.x2s$in., and 4-plate— 
and we would emphasise the fact that the 
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Sliding Cover which pro- 
tects lens when Camera 
is closed 
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l-plate size measures only 64X5 3-16x 14. 
It will therefore be realised that the claim 
for the camera as a real pocket instrument 
is based on the largest size supplied 
({-plate), as well as on the smaller sizes. 
The ‘“ Salex” F.-P. Camera is a pocket 
camera in all sizes. It will also be sup- 
plied shortly in 5in. X 4in. and postcard 
sizes. ) 
The ‘“Salex’”? F.P. Camera is built 
throughout of the finest material, and ex- 
pert workmanship is employed in every 
detail of its construction. 

The equipment of the “Salex ” F.P. 
Camera is as satisfactory as the construc- 
tion. The simple focal-plane shutter, 
giving speeds to 1,000th sec., is set with 
one instantaneous movement. It works 
smoothly and without jarring. It is free 
from complicated mechanism, and there- 
fore does not get out of order. The all- 
metal body and solid struts to the front 
ensure perfect rigidity and freedom from 
warping. When the camera is closed the 
improved direct vision view-finder affords 


„perfect protection for the lens. 


The “ Salex ’’ Anastigmat, either 74.5 
or f5.5, an objective of the first quality, 
giving perfect definition and covering 
power at full aperture, is fitted to all 
sizes of the “Salex” F.P. Camera. 
With this lens and with the accu- 
rate adjustment assured by the per- 
fect construction of the instrument, 
subjects involving the highest speed 
can be undertaken with complete success. 
Moreover, results unsurpassable for defini- 
tion and allowing of a reasonable degree of 
enlargement can be secured. The ‘“ Salex ”’ 
F.P. Camera is also supplied with the 
famous Zeiss patent 74.5 series 1C Tessar 
anastigmat and Ross /4.5 Xpres anastig- 
mat lenses. Cameras are fitted with 
the world-famous Dallmeyer Dallon rapid 
Anastigmat telephoto lenses, Series 
XVIII., 6.5. This Dallon Telephoto is of 
entirely new design, and probably repre- 
sents the greatest advance possible of its 
type. Thedefinition from centre to margin 
of the plate which they are listed to cover, 
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is such as to allow a degree of enlarge- 
ment which is only limited by the grain 
of the plate. Exposures are short as with 
ordinary anastigmat lenses. They ‘can be 
used in conjunction with rapid focal-planm 
exposures and no calculations are neces- 
sary. The mounts are of aluminium. Th 
Dallmeyer Dallon Telephoto is supplied 
for use interchangeably with the ordinary 
lens, and gives a magnification of twie 
that of the ordinary lens fitted. The work- 
ing aperture is /6.5. > 


Kag { Accurate direct Vision 

view finder 
<< Simple and reliable 
< ] Focel-Plane Shutter to 


1/1,000th sec. 


(Hooded Back Focussing 


(Screen 


l ( Morocco - covered all- 
A < metal body. Will stan? 
|  \any climate. 


Made in three sızes—}4-plate, 35 in. X 
24 in., and vest pocket (24in. Xx Ijin). 
The smallest focal-plane camera on the 
market. Overall size when closed—vest 
pocket size, 38 in. X 33in. Xx 1lin.;3hin 
x 2% in. size, 44 in. x 44 in. x lfm; 
j-plate size, 5 in. X 53 in. X Jf 
Weight, vest pocket, 15 oz. ; 34 in. X Be 
11b. 60z.; 4-plate, 21b. 20z. Fitted with 
“Salex”? anastigmat lens, 74.5 and f55, 
giving perfect definition and  covenng 
power at full aperture. Focussing adjust- 
ment, 3 ft. to infinity. Direct vision, bril- 
liant view-finder, fitted with new device 
for protecting lens and finder when camera 
is closed. Simple but efficient focal-plane 
shutter, set with with one movement, 
speeds 1-30th to 1-1000th sec., also “ time” 
with metallic release. Leather bellows, 
black focussing screen. Camera covered 
leather. Six metal dark slides included, 
with 34 in. X 24 in. and vest pocket 
Three slides with }-plate size. Film pack 
adapter included with vest pocket siz. 
The whole of the finest quality and work- 
manship throughout. 


The prices of all the sizes are very mode- ) 
rate, and they are obtainable of the City 
Sale and | Exchange, 90-94, Fleet Street, 
E.C.4. 
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THE PRIMITIVE SPINDLE. 


A meeting of the Royal Society of Edir 
burgh was held on the 23rd instant at %, 
George Street. Professor F. O. Bower. 
F.R.S., president, gave an address on 
“The Primitive Spindle as a Funds 
mental Feature in the Embryology ¢ 
Plants.” 

He said it was generally acknowledgel 
that land-living plants have sprung from 
some algal source; that the land was ir 
vaded, and that the invaders show form 
and structure adapted to sub-aerial life. 
If this be true, land plants should still 
show features indicating their origin, and 
such characters should be expected to ap- 
pear in their embryology. The higher 
algal structure is generally referable to 
the filament or row of cells with a free 
apex, and a base attached to the sub- 
stratum. The individual commonly 
springs from sich a source, amplified in 
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“warious ways to form the adult. It is 


‘found that the comparative embryology of 


_jand-plants up to the seed-plants them- 


“selves also suggests a filamentous origin. | 


~The apex is detined by the very first seg- 


“mentation of the zygote; the base in Bryo- 
__phytes is the base of the sporogonium; in 
“leafy plants it is the suspensor, recognised 
“by Lang as a vestigial organ. 
‘that its presence is a last indication of the 
filamentous structure, a juvenile stage 
rapidly passed over in them, and often 


He held 


suppressed. The body thus visualised may 


“be called the Primitive Spindle. 
ı Two distal types of its orientation exist. 


: In the first, the apex is directed to the 


“meck of the archegonium (exoscopic). 


That is the characteristic of all Bryo- 


phytes, and of Equisetum, Isoetes, and 
; Tmesipteris. 
directed away from the neck (endoscopic), 
and it is found in Lycopods, some primi- 
tive ferns, and in all seed-plants. An 
intermediate position is seen in certain 


: ferns, including all the later types. In 


“ fact, with some exceptions, the distinction 

` follows the major lines of affinity in the 
vegetable kingdom; therefore, it is pro- 
bably of high morphological importance. 
The interest will centre round the excep- 
tions; and their explanation is probably 
to be. found in the varying orientation of 
the archegonium. 


The end of all higher embryology is the 
- establishment of a leafy plant, with its 
.- shoot pointed upwards. Where the arche- 
.gonium points downwards, endoscopic 
; orientation will lead directly to this result. 
But if the archegonium be inclined or in- 
_ verted, the spindle will have to be incon- 
‘ -veniently curved to secure that end. Many 
: Lycopods, Selaginellas, and some ferns 
: show awkward curvatures of the embryo 
` to carry it out. But some of them have 
. no suspensor; in these the awkward 
: curves are absent. It is suggested that 
_ the inconvenience has been removed by 
_ abortion of the vestigial suspensor, which 
’ tied their ancestors down to the endo- 
' scopic. orientation, so inconvenient where 
` the archegonium points obliquely, or actu- 
ally upwards. The Horsetails, Isoetes, 
and the Leptosporangiate ferns would all 
be derivative in this respect. Having no 
- suspensors, their initial polarity could be 
freely determined, so that the apex would 
oint from the first in the convenient 
irection. 


Upon the spindle thus defined, whether 
complete or abbreviated by abortion, 
‘straight or curved, the appendages are 

cattached. The leaves are possibly in 
--phyletic origin, results of distal dicho- 
‘tomy of the apex. But, in fact, they are 
attached laterally, and :together with the 
' axis they constitute the terminal bud. 
. The first root is always of lateral origin 
in Pteridophytes,:and phyletically it is an 
' accessory organ, absent, in fact, in the 
. Most primitive ‘types. It is only in seed- 
plants that it appears to continue the 
_ axis downwards. Lastly, the ‘‘ foot,”’ 
which is so inconstant in its develop- 
/ ment, is clearly accessory also; in fact, a 
sucker formed laterally where it is re- 
quired. And so the primitive spindle, 
_ defined on the one hand by the apex of the 
shoot, and with the tip of the suspensor 
as its base, appears to be a real and con- 


stant feature in the embryos of plants. 


But, as it is liable to be abbreviated by 


the abortion of its base, and complicated 


at the apex, and also lower down by the 


formation of lateral appendages of various. 


sorts, it is often effectively disguised. 
Nevertheless, an adequate morphological 
and biological comparison of plants shows 
‘that all their embryos are referable in 
origin to a filamentous source, such as is 
prefigured in the Algæ. 


In the other, the apex is 


THE ASSOCIATION OF MANU- 
FACTURERS OF NON-CORRO- 
DIBLE AND ANTI-COBRROSIVE 
PRODUCTS, : 


Arrangements have been made for the 
preliminary meeting of this new associa- 
tion, to be held on Tuesday, October 31, 
1922, at 2.30 p.m., at Room 1, Caxton 
Hall, Victoria Street, Westminster, S.W.3 

The organiser, Mr. W. R. Douglas 
Shaw, will be available in the interim on 
week-days between. the hours of 11 a.m. 
and 1.30 p.m., at 84, Baker Street, for 
the purpose of discussing with prospective 
members the various proposals. Alterna- 
tively, he will be pleased to call on mem- 
bers at their own offices at other times by 
appointment. i 

Intimations that they are in principle 
in favour of the establishment of the asso- 
ciation, and that they will be represented 
at the preliminary meeting, have been 
received from a large number of leading 
firms and others. 

It has been said—and truly—that a 
nation without coal, or the wherewithal 


to barter for it, could not continue to| 


exist. It stands to reason that if Britons 
make the most of its consumption the 
Empire will have an indisputable ad- 
vantage over nations less considerate and 
less thrifty. The time will come when it 
may be a crime against civilisation not to 
use for the manufacture of machines to be 
driven by water power all the iron that fs 
produced. 

If all iron and steel articles in which 
corrosion is the predominating factor that 
influences depreciation—as, for instance, 
pipe lines, ships, containers, cables, 
domestic utensils, pulley blocks, struc- 
tures, and the like—were constructed of 
non-corrodible material or permanently 
protected by anti-corrosive processes, a 
greater proportion of Britain’s iron and 
steel output could be released to meet 
the ever-growing demands for machinery 
and mechanical appliances in which fric- 
tion is one of the main destructive factors. 

The efficacy of any form of publicity can 
be judged only by the business produced 
directly or indirectly. In order to make 
contact with potential buyers of all classes 
and others likely to influence business 
indirectly, an ordinary shop or showroom 
must necessarily be situated in a pro- 
minent and expensive thoroughfare; and, 
at its best, such a place can only come 
under the notice of a small percentage of 
those persons whom it is desired to 
attract. 

An annual exhibition fails because the 
intended visitor may not find it convenient 
to ‘be present on any of the appointed 
dates. A permanent exhibition embodies 
all the advantages and eliminates all the 
disadvantages of both the ordinary shop 
or showroom and the annual exhibition. 
Architects, journalists, engineers, over- 
seas buyers, municipal authorities, Gov- 
ernment representatives, factors, mer- 
chants, and all to whom it is desired to 
appeal, can be invited from day to day 
to come to the permanent exhibition at 
times and on days to suit their conveni- 
ence. They can be personally conducted 
over the exhibits, and the nature and in 
dividuality of the place should make an 
indelible impression that will cause them 
to regard the exhibition as the place to 
come to whenever they have to face prob- 
lems of anti-corrosion. | 

Representatives of the association ir 
outlying parts of the world can ensure that 
buyers coming to England receive an in- 
vitation, and are assured of a hearty wel 
rome, before leaving their own shores. 

Hundreds of millions sterling are at 
present being misapplied every year in iñ- 


effective attempts to counter the ravages 
of rust and decay. This being so, it 
follows that the work of the association in 
forwarding the use of effective methods 
should bring added business to the firms 
who are its members. A small percentage 
of the increased turnover, it is stated, will 
suffice to support the association. 
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EXPLANATION OF THE 
‘‘GEGENSCHEIN.” 


P. R. Chidambara Iyer, Assistant in 
the Kodaikanal Solar Physics Observa- 
tory, S. India, under date of May 16, 
writes as follows:—To the Editor, 
“Journal of the Royal Astronomical 


AN 


Society of Canada ” : 


In the article ‘‘Some Speculations on 
Relativity,” by A. V. Franklin, in your 
“ Journal ” for September-October, 1921, 
the writer shows that ‘‘ Relativity ’’ will 
lead us to conclude that the heat of the 
Sun as at present calculated is incorrect. 
On the same lines of argument, I wonder 
if the following results also do not follow: 
(a) The sizes of the Sun and the Moon 
are different from what modern calcula- 
tions show, and in the case of the Sun 
any difference in size will materially alter 
its density. 

(b) The position of a star, except when 
overhead, will not be as it appears to us. 

(c) The illuminated portion of the earth 
under the Sun or the Moon will be greater 
than a hemisphere. 

(d) Rays of the Sun which are attracted 
by the Earth’s gravitational field, but 
which do not fall on it, will meet and 
cut one another in space opposite the 
Sun, giving rise to a patch of light 
elliptical in shape on account of the 
difference in the strength of the field 
at the polar and equatorial regions of 
the earth. This is probably the “ Gegen- 
schein,” which is said to be an oval patch 
of light with its length along the ecliptic. 
If it is found that the major axis of the 
elliptic patch is in the plane of the earth’s 
equator, it is almost certain that the 
phenomenon is explained by ‘‘Rela- 
tivity.” 

——— > 6 0t 
THE ELECTRICAL CHARGE ON 


THE BARTH’S SURFACE. 


The subject of last Friday’s geophysical 
discussion at Burlington House was how 
the electrical charge on the earth’s sur- 


face is maintained. Dr. Simpson, direc-. 


tor of the Meteorological Office, opened 
the discussion. The surface of the earth 
in fine weather always shows a negative 


charge, so that the earth-air current is 


positive and of the order of 150 volts per 
metre. This charge loses 15 per cent. 
per minute, and yet it is nearly constant. 
Dr. Simpson mentioned that the resist- 
ance of 1 in. of atmosphere to the elec- 
trical discharge is equal to that of a 
copper bar reaching twenty times the dis- 
tance from the earth to the star Arcturus 
and back. 

The current must travel either by con- 
vection or turbulence. If the former, then 
all the charge would leak away in the first 
90 metres; but it is known to be nearly 
the same at 6,000 metres from upper air 
observations, so that convection is ruled 
out. If it travels by turbulence, then the 
turbulence required is equal to that 
caused by a very high wind over a forest, 
and certainly this is too high a value for 
ordinary conditions. 

Another suggestion is that the earth is 
bombarded, either from the air or the sun 
or space, by negative electrons. But even 
if} these travelled with the velocity of 
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light, it\would require 80,000 to fall on 
‘euch square centimetre (2-5th of an inch) 
per second, and the actual observed num- 
ber is only 5 per second, and less in the 
Polar regions. 

The only remaining theory is a new one 
by C. T. R. Wilson, who suggests that 
local thunderclouds, which may be either 
of positive or negative polarity, may pro- 
vide a sufficient current if certain assump- 
tions are made, the chief of which is the 
existence of the ‘‘ Heaviside layer,” a con- 
ductive layer on which wireless theorists 
insist, to account for wireless waves 
travelling round the earth. ; 


——— 6 @ —¢_______- 
THE DEZINCIFICATION OF BRASS 


It has long been known that the stan- 
dard brass consisting of copper and zinc 
will lose its zinc at a greater ratio than 
the copper under a variety of circum- 
stances; even when constantly in contact 
with a fairly pure water, the zinc may be 
so completely removed as to leave nothing 
but a brittle porous mass of copper. Mr. 
Ralph B. Abrams, of the senior class in 
Chemical Engineering, University of Wis- 
consin, presented a paper at the forty- 
second general meeting of the Amerfcan 
Electrochemical Society in September, 
describing a research to determine the 
manner in which this removal of zinc takes 
place under ordinary conditions. His 
conclusions are as follows :— 

The first step is the dissolving of the 
brass as a whole. The copper in solution 
then redeposits, replacing brass as a unit. 
This redeposition will not take place unless 
there is some means of holding the dis- 
solved copper in contact with the brass. 
This can be accomplished in two ways, one 
by the presence of a membrane, the other 
by having a large excess of dissolved 
copper present. Obviously this latter pos- 
sibility is a remote one, especially so far 
as natural conditions are concerned. 
The membrane may be anything whatso- 
ever, so long as it performs the function 
of keeping the dissolved copper in contact 
with the brass. Cuprous chloride is the 
usual membrane. Whether or not dezinci- 
fication shall take place can be controlled 
by merely supplying or taking away the 
membrane. Briefly then, the dezincifica- 
tion of brass is the dissolving of the brass 
as a whole, the holding of the dissolved 
copper in contact with the brass by a 
membrane, and the subsequent redeposi- 
tion of the copper.—Journal of the 
Franklin Institute. 
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THE REHEATING OF COMPRESSED 
AIR. 


The engineering experiment station of 
the University of Illinois has just issued 
Bulletin 130, entitled “ The Reheating of 
Compressed Air,’’ by C. R. Richards and 
J. N. Vedder. It deals with an investiga- 
tion undertaken to determine the ideal 
thermodynamic efficiencies resulting from 
the heat expended in the reheating process, 
the efficiency of external and internal com- 
bustion reheaters, and the performance of 
an engine operated with air used expan- 
sively, with steam alone, and with a mix- 
ture of air and steam, the steam being 
injected into the air pipe as a means of 
reheating the air. 

For many years compressed air has been 
employed as a medium for the, transmis- 
sion of power. The ease and economy with 
which compressed air may be transmitted 
for comparatively long distances through 
pipe lines, and the variety of air motors 
and tools now available have led to the 
extensive use of compressed air in mining. 


er 
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quarrying and tunnelling, in various shop 
processes, and in the development of 
power. 

In the smaller air motors, air-driven 
tools and devices operated by compressed 
air that are run intermittently, the air is 
not as a rule used expansively, economy ot 
operation being sacrificed for simplicity 
and minimum initial cost of equipment. 
When motors are operated continuously 
for considerable periods of time, economy 
of operation becomes a factor, and it is 
essential that the air be expanded in the 
motor. The temperature of the air as it 
reaches the motor would normally be little 
if any above atmospheric; consequently, 
in accordance with well-known principles, 
after expansion it would be so low as to 
cause serious operating difficulties result- 
ing both from the freezing of the moisture 
in the air and the consequent accumula- 
tion of ice in the.exhaust pipe, and from 
the interference with cylinder lubrication 
and resultant loss of mechanical efficiency. 
These difficulties may be overcome by heat- 
ing the air before its delivery to the ntotor 
to an initial temperature such that the 
exhaust temperature will be above the 
freezing point of water, this heating pro- 
cess being commonly designated as “ re- 
heating.” Reheating not only reduces 
operating difficulties, but also affords a 
means of increasing the total output of 
power per pound of air by the expenditure 
of a small amount of heat energy. 

Copies of Bulletin No. 130 may be had 
without charge by addressing the Engi- 
neering Experiment Station, Urbana, Ill. 


SEX DETERMINATION, 


Advances made by science in pursuit of 
the secret of sex determination, and the 
discoveries made in recent times of the 
cause deciding on which side an organism 
shall emerge, were recounted in’ an in- 
tensely interesting lecture at Liverpool 
University last week by Professor W. J. 
Dakin, given as the opening address of the 
new session of the Biological Society, of 
which he was, on the same occasion, 
elected president. 

Professor Dakin, whose subject was 
‘“ Some curious features in the life of 
the bee,’’ said that as the result of a 
mass of evidence of a very wonderful 
nature biologists believed they held the 
answer to the question: What is it that 
determines whether an animal will be a 
male or a female? They believed, on the 
evidence adduced, that sex was settled by 
a very remarkable mechanism found in 
the twò cells, which, by their fusion, gave 
rise to a New organism. 

The two cells were known as the egg and 
the spermatozoon, and a combination of 
high powers of the microscope with a won- 
derful advance in technique had enabled 
the scientist to find in these cells very 
minute organisms which were, apparently, 
responsible for inheritance. In certain 
conditions these organisms came out in 
the form of little rods, called chromo- 
somes, and the latest discovery was that 
these not only determined whether an 
animal should have pink eyes or a bird 
should have short wings, but, on the evi- 
dence accumulated, sex also. 

By means of diagrams, the professor ex- 
plained the working of this theory, show- 
ing that if an egg containing one sex (or 
“ X”) chromosome were fertilised by a 
spermatozoon which also contained one 
sex chromosome, the resulting organism 
would be a female; but that, if the fertilis- 
ing agent contained no sex chromosome 
and the resulting organism had the influ- 
ence of only the one-sex chromosome in the 


egg, it would be a male. 
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The lecturer applied this discovery io 
the case of the bees, and showed how i 
was supported by the well-known fact tha; 
unfertilised eggs become males, and th 
He also referred 
the quea 
bee, a spermatozoa reservoir filled by the 
male once in her long life, by which she 
animal could 
achieve—fertilise or leave unfertilised a | 


fertilised eggs females. 
tv a wonderful mechanism in 


could do what no other 


will the eggs she laid. 
—_——- 2» oe ____ 
THE ROBIN’S SONG. 


In keeping with the atmosphere oi 

‘“ pastoral melancholy ’’ that pervades th 
countryside at this season, there creep 
into the song of the robin a peculiar nok 
allin g cadence 

suggesting 
regret and farewell, aptly expressed in th’ 


It is a kind of f 
minor key, 


of sadness. 
—-a mournful, 


lines :— 


The early morning, veiled in mist; 
The breath of evening, chill; 


` The drooping flowers, by dewdrops kissed; } 


The gentle songsters still, > 

Save for the redbreast’s requiem lay 

‘O’er summer splendours passed away. 
Two authors, at least, have observed thi 
peculiarity. In “The Daft Days,” Nel 
Munro thus refers to it:—‘‘ The robin 
sang among the apples—penstive a bit fa 
the ear of age that knows the difference 
between the voice of spring and sutum 
—sweet enough for youth that happily 
does not have an ear for its gallant melan- 
choly.’’ The other reference occurs in 
Mary Cholmondeley’s “Red Pottage.” 
‘‘The robin never forgets. In the autumn 
afternoons, when the shadows are length- 
ening, he sings sadness into your beart. 
If you are joyful shut your ears against 
him, for you may keep peace but sever 
joy while he is singing. He knw al 
about it, ‘love’s labour lost,’ the grey ixe 


of young love dead, the hard-wronght — 


grave in the live rock where he is buried. 
; But he tells also that consolation 
is folded, not in forgetfulness, but in re 
membrance. That is why he sings in the 
silence of the autumn dawn, before 
memory closes her eyes, and again nea! 
sunset, when memory wakes.’’ So far as 
my observation goes, it is only in the 
robin’s song that this note is heard, whil 
of the other birds the wren’s song seem: 
to be the brightest and hopefulest through- 
out the autumn and winter.—W. G. 1t 
the ‘‘ Scotsman.” 
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SCIENTIFIC SOCIETIES. 


—j a 
THE BRITISH ASTRONOMICAL 
ASSOCIATION. 


The British Astronomical Associaton 
held their annual meeting at Sion Collet 
on October 25, and Major Hepburn, tk 
retiring president, delivered an addr 
dealing with the development of ast 
nomy from the earliest times, which P 
fixed about 3000 B.C. s 

Modern astronomy, he said, began wit 
Bunsen and Kirchhoff’s interpretation ° 
the solar spectrum in 1859. The spect 
scope so vastly increased the possibilite 
of research that it was bound to mati 3 
new epoch of rapid advance, which is st- 
progressing with accelerated speed. 
spectroscope itself was not new, but t 
application to astronomy was quite fre? 

Next came Doppler’s principle, fnt 
which the velocity of stars in the line @! 
sight became measurable and made it p% 


sible to determine the mass and distan? # 
of some of them. The addition of phot — 


graphy was of enormous important. 
greatly increasing the accuracy t: 
For many purposes, in fact, visual obs1- 
vation was ‘now almost superseded 1 


The E 
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~favour of the multiplication of photo- 
igraphs. Moreover, photography had 
brought within reach details of faint 
smebule which could not be seen at all, 
teven with the most powerful modern tele- 
-: scopes. 
> Still more recent was the general appli- 
- cation of statistical methods which had 
‘enabled Kapteyn to divide all stars into 
‘two main streams moving in different 
directions. The address concluded with a 
rapid survey of the latest researches of 
Russell into spectroscopic evolution, of 
R Eddington into stellar physics, and of 


MICROSCOPICAL SOCIETY OF 
VICTORIA. 


Lecture, ‘‘ The Use of Polarised Light in 
the Investigation of Minerals and Rocks ’’ 
(abstract), by Professor Ernest W. Skeats, 
D.Sc., F.R.C.S., F.G.S. 

The principal use of polarised light in 
petrology is as a refined method of analysis 
whereby the molecular structure of crys- 
tals. can be determined and the minerals 
precisely identified. 


_ Jeans into cosmogony. 


The new president is Mr. Goodacre, who 


_ has for about a quarter of a century been 


_ director of the section for observation of 


: the Moon. 


-HULL ASTRONOMICAL SOCIETY. 


Dr. Harrison on “ INTERFERENCE.” 


- The council-room of the Royal Institu- 


‘tion, Hull, was crowded on Thursday 
„evening in last week when Dr. E. 
- Harrison, M.A., gave the first ‘half 
„of his lecture on the theory of light 
. and its application to stellar measure- 
_ments. He stated that it was 300 
. years since the telescope had been invented, 
„and visual discovery had nearly reached 
_ 1ts limit in the latter half of last century 
~ when the spectroscope came to the aid of 
_ the astronomer; by its means the nature 
_ of heavenly bodies and their movements 
- could be ascertained, as well as other facts 
~ impossible without such ‘an instrument. 
` Within the last two years a new invention 
: -—or rather an application of a principle 
-~ known for nearly a century—had made 
© possible the measurements of stars. This 
- problem had been regarded as of the 
| utmost importance by Prof. Eddington, 
but its solution had been despaired of by 
‘ astronomers until the “interferometer ” 
“ was applied. This instrument opened a 
new field of survey, and ranks with its 
- predecessors the telescope and the spectro- 
scope in the service it gives to the scientist. 
= The lecturer showed the form and re- 
’ flection of waves in a rope; with an elabo- 
= rate series of drawings and models he 
` portrayed the “interference” of waves 
made by two stones dropping in water, and 
the neutralising and amplifying effects at 
certain points; with,a model showing the 
rays of licht from two sources, and the 
interference bands caused by the light 
- passing through two slits in front of the 
ovject-glass of the telescope he made very 
clear how, when the slits were moved 
apart, the interference bands suddenly 
vanished; and by the measurement of, the 
distance apart of these two slits the dia- 
meter of the source of light, or the distance 
apart of two lights, could be obtained with 
ease and certainty. 

These demonstrations were received with 
great enthusiasm by the audience, and at 
the close of the lecture the application of 
the principle was demonstrated. Two 
telescopes had been mounted in 
lecture hall, and were focussed on very 
fine slits at the other end of the hall, lit 
hy electricity ; these slits were about seven- 
thousandths of an inch in width, and 
interferometers had been made to fit on the 
telescopes ; with the two slits on the object 
classes about half an inch apart the bright 
slits could be seen with a number of black 
lines on them; but as the leaves were 
parted and the slits came to a distance 
of about 14 inches, these lines vanished. 

Dr. Harrison said that the lecture would 
ie concluded on November 9, when he 


would give an account of the work done 


bv the Hooker 100-inch telescope on Mount 
Wilson, the world’s lurgest telescope. 


the. 


A preliminary demonstration was given 


of the six type crystal systems. 
: (a) The nature of ordinary light was 
then considered, i.e. :— 


(1) The corpuscular undulatory electro- 
magnetic theories. (2) Wave motion illus- 
trates most light phenomena. (a) Ampli- 
tude controls intensity of light. (b) Wave 


length controls colour: colours of the 
spectrum red end longer; 
shorter wave lengths. 


tion of propagation of the ray. 


single azimuth or direction. 


light vibrations in a single azimuth. 


Methods of producing polarised light :— 
(1) By reflection giving only partially 


polarised light. (2) By absorption; cer- 
tain minerals, such as coloured tourma- 
line, absorbing all vibrations except in a 
single direction. 
Nicol’s prism, by which advantage is 
taken of the property of double refrac- 
tion produced by certain minerals, such 
as calcite. 

Then followed a demonstration of the 
mechanism and action of the Nicol’s 
prism—Distinction by Nicol’s prism be- 
tween isotropic substances (e.g., glass 
and cubical crystals), and anistropic sub- 
stances (all crystals except those of the 
cubic system). 

In sections of anistropic crystals placed 
on the stage of the polarising microscope 
between two Nicol’s prisms, set at right 
angles to one another, polarisation colours 
are produced by interference between 
light of certain wave lengths, leaving the 
light which is transmitted coloured. 
Crystal systems are determined by the 
directions of darkness or extinction within 
crystals. Newton’s scale of colours, first, 
second, third, and higher orders of colours. 

Polarisation colours depend on—(1) 
Thickness of mineral slice (illustrated by 
mica plates and quartz wedge). (2) The 
direction within anistropic mineral colour 
ranges from minimum (darkness) at posi- 
tion of extinction, to maximum at forty- 
five degrees to former position. (3) Specific 
double refraction, which varies with dif- 
ferent minerals—e.g., quartz and zercon. 

Pleochroism in coloured anistropic 
minerals is due to selective absorption of 
certain wave lengths. (Pleochroism of 
tourmaline, hornblende and biotite con- 
trasted.) | 

Twinning—i.e., molecular structure of 
varts of crystal in reversed position to 
other parts—was illustrated by varying 
slours in polarised light; for example, 
4y orthoclase and microcline. 

Chemical Twinning in crystals involves 
rarying angles of extinction in different 


‘zones. (Polarised light demonstrates this 


as in the Plagioclase felspars.) 


blue end 
(c) Vibrations of 
ordinary light rays are in all directions 
or azimuths at right angles to the direc- 
(d) In 
polarised light the vibrations are in a 
Therefore 
the problem of converting ordinary into 
polarised light is the problem of convert- 
ing light vibrations in.all azimuths into 


(3) By the use of a 


Effects of strain in crystals were illus- 
trated by uudulatory extinction in polar- 
ised light, as in the quartz in gneisses and 
other rocks which have undergone strain. 

Regeneration of crystals was refered to, 
and was illustrated by the Penrith sand- 
stone. | 

The characters of common rocks was 
investigated by polarised light as follows. 

Examples :—Grampian sandstone, Har- 
court granodiorite, Dandenong Dacite, 
Footscray Olivine basalt, Arran pitch- 
stone. 

The lecture was illustrated by many 
models and specimens of crystals, and 
by rock-sections projected under polarising 
conditions by a large Zeiss micro-polari- 
scope. 


SCIENTIFIC NEWS. 


At the general meeting of the Wireless 
Society of London on the 25th ult. it was 
announced that the Prince of Wales had 
consented to become the patron of the 
society, the title of which is to be changed 
to that of the Radio Society of Great 
Britain, and other societies affiliated with 
it. The society has been asked by Captain 
Ian Fraser, chairman of St. Dunstan’s, 
to bring to the notice of wireless amateurs 
a direction in which they can assist blind 
persons interested in radio-telegraphy and 
telephony by. giving them personal help 
in fitting up their apparatus, etc. It was 
reported that the Prince had expressed the 
desire to associate himself with this work. 
Captain Fraser pointed out that a blind 
person, with no more knowledge of the sub- 
ject than the average ordinary amateur, 
would be able to look after his instruments 
and manipulate them without sighted 
assistance. 

The Council of the Royal Aeronautical 
Society have decided to institute forthwith 
from the funds of the “ R 38’’ Memorial 
Research Fund an annual prize for a 
technical paper on airships. The date for 
the receipt of the names of intending com- 
petitors for the first award is December 51, 
1922, while the papers themselves must 
reach the secretary on or before March 31, 
1923. The prize is open to international 
competition. 

The degree of ‘‘ Bachelor in Colour Che- 
mistry” has been created at Manchester 
College of Technology. In order to train 
chemists for the dyestuffs industry, Dr. F. 
M. Rowe is in charge of this branch of the 
studies. Commencing this session, it will 
be possible to obtain the degree of B.Sc. 
Tech., in the section of colour chemistry. 

Dr. Cargill Gilston Knott, F.R.S., 
D.Sc., general secretary of the Royal 
Society of Edinburgh, died suddenly in 
Edinburgh on the 26th ult., aged sixty- 
six. From Arbroath High School he went 
to Edinburgh University, where for some 
years he was assistant to the Professor of 
Natural Philosophy, and afterwards lec- 
turer on applied mathematics. For eight 
years he was Professor of Physics at the 
Imperial University of Japan, and con- 
ducted the magnetic survey of that coun- 
try, receiving the Order of the Rising 
Sun. For his original work on magnetic 
strains he was awarded the Keith prize, 
and he was Thomson lecturer at the U.F. 
College, Aberdeen, „on earthquakes and 
radio-activity, “He was hon. secretary of 
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the Napier Tercentenary celebration in | 
Edinburgh in 1914, and edited the memo- 
rial volume. In addition to a memoir of 
Professor P. G. Tait, he wrote various 
works on physics, and revised Kelland 
and Tait’s ‘‘ Quaternions.”’ 


Perhaps the article on ‘‘The Fear of 
Death,” by F. Hampton, in this 
month’s ‘‘ Discovery °? (London: John 
Murray, 1s.) will attract most attention. 
The subject has more than once been dis- 
cussed in our own columns, but little has 
resulted in the way of comfort or consola- 
tion. It is doubtless that the word 
“* agony,” the Greek word for “ struggle,” 
used to describe the spiritual conflict ot 
Christ in the garden of Gethsemane, has 
come to be employed to describe the act of 
death, possibly because the spasmodic 
twitchings sometimes observed at the point 
of death, though long after consciousness, 
were imagined to be the physical result of 
the soul struggling to leave its habitation. 
It is but comparatively lately, as Mr. 
Hampton says, that the word acquired its 
present meaning of great pain, thus colour- 
ing our conception of dying with an idea 
of pain and distress reality does not sub- 
stantiate. The other articles are on 
“ Gliding Flight,” by “ Rafex ” ; “ Infla- 
tion and Unemployment,” bv Prof. Dou- 
glas Knoop; * The - Attack on Mount 
Everest,” by Dr. R. N. Rudmose Brown; 
‘The Antiquity of Man in America,” by 
'E. N. Fallaize; “ Eclipses of the Sun,” 
by H. Spencer Toy; and “The British 
S Meeting,” by Dr. A. S. Rus- 
sell. 


Part I. of Volume II. of “ Architectural 
. Building Construction,” by Walter R. 
Jaggard, F.R.I.B.A., and Francis E. 
Drury, F.I.S.E., M.C.L (Cambridge Uni- 
versity Press, 20s. net), is rightly based 
on the principle that building construc- 
tion should not be derived from the 
principles of architectural. design. The 
buildings selected as types are a semi-de- 
tached suburban house, and a town ware- 
house, and the architectural treatment of 
both, in plan and elevation, has been de- 
veloped with the intention of illustrating 
as varied a range of construction as possi- 


ble. The volume covers over 400 pages, 
is fully illustrated, and will be found 
most useful by students, architects, 


builders, .and craftsmen. 


“ Cryptography: A Study on_ Secret 
Writings,” by André Langie; translated 
from the French by J. A. H. Macbeth 
(London: Constable and Co., Ltd., 10, 
Orange St., W.C., 9s.), will interest many 
of our own readers who at different times 
have discussed systems of secret writing 
and the methods of deciphering them. The 
first part of the book describes the prin- 
cipal systems, and the role played by 
cryptography in history. The second part 
is principally devoted to the author’s suc- 
cess in deciphering. 
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Wishbone and Match Trick.—The- next 
time you have chicken for dinner, save 
the wishbone and wind. some strong 
thread several times about the extremities 
of it, passing it around both ends. Insert 
a match between the two passes of thread 
thus formed, and turn it in a circle several 
times, until the thread is very tight and the 
ends of the wishbone are drawn closely to- 
gether. Then suddenly let the match go, 
and it will describe a complete circle, pro- 
ducing the most ‘curious optical illusion. 
The rotary motion of the match is so quick 
that no eye can follow it, and it seems as if 
the free end actually cleft the wishbone 
im passing from one side to the other. No 
matter how often the trick is done nor how 


Closely the audience are watching, the illu- 
sion will remain. 


LETTERS TO THE EDITOR 


THE SUN. 


[146.]—Various letters have recently ex- 
pressed a wish for the renewal of reports re- 
garding the doings of our luminary. Far 
from wishing to let it appear that I should 
be the reporter, I may yet say that it is 
owing to circumstances of a peculiar nature 
that I have not written anything of late for 
your readers who are interested in golar 
studies. The fact is, my old observational 
outfit has undergone a great change, and 
while that was in progress I could not pos- 
sibly find the time, and, in fact, was, to a great 
extent, prevented from observing, and find 
from my ledger that May 14 last records the 
beginning of this suspension. Even to-day 
my altered rig-out is not quite complete, and 
only a very short time ago did I find myself 
able to satisfactorily observe the Sun, spec- 
troscopically and telescopically, and to get 
system and method again into my observa- 
tions. In recording these observations, and 
more so in making them instrumentally, I 
give preference to the spectroscope, using 
purely telescopic observation of the Sun more 
as a lead-up and index-guide for the spectro- 
scopic observation and study of special erup- 
tive phenomena, particularly on the disc. I 
could never see much use in reports discuss- 
ing every little spot, at any rate not to any 
detail, and the official observatories, who 
have a staff and are deing all the routine 
work for statistical purposes, may well be 
left to these tasks, as they are, as a rule, also 
better fitted out instrumentally for them. I 
should be sorry if saying this were construed 
into speaking discouragingly of mere tele- 


scopic observation of solar spots; but, speak-. 


ing for myself, I certainly cannot get satis- 
faction out of it, if it is not accompanied by 
spectroscopic observation. Unfortunately, 
really efficient spectroscopes for solar work 
are unholy dear, and this, along with a de- 
cided scarcity for practical instruction for the 
observational handling, etc., of solar spectro. 
scopes, explains the comparatively few visual 
observers. I consider visual spectroscopic 
observation of the Sun is treated with un- 
deserved neglect, since the advent of the 
spectroheliograph, the shortcomings of which 
latter I have on previous occasions of discuss- 
ing these matters in these columns pointed 
out, and they are very real. No spectro- 
heliograph extant could have provided the 
observer with a spectacle such I had the good 
fortune to witness once again yesterday, when 
the one-spot group which transited the 
Sun’s disc during the past fortnight passed 
the Sun’s western limb in low southern lati- 
tude. It is the smooth continuity of observa- 
tion which makes all the difference in clearly 
recognising what takes «place, a continuity 
which the spectroheliograph, so far, does not 
afford. Once we have this some over- 
rated instrument working on the filming 
principle of the kinematograph, more valuable 
results would be at disposal. but even then the 
facilities afforded by an instrumenta] outfit 
such as I happen to have at command permit 
of supervision and realisation of concurrent 
and rapidly succeeding evolutions to a much 
higher degree t even a filming camera. 
True, on such occasions the very multiplicity 
of phenomena keeps one’s attention very hard 
to, but practice and experience help aso a 
lot, as in other things: 

I think that many owners possessed of tele- 
scopes could, by tackling the question of a 
simple solar spectroscope, using silvered 
grating replicas, enlarge the scope of their 
observations a great deal, and incidentally 
add a new interest to them, the seeing of 
these solar storms from start to finish being 
a most entrancing spectacle. The personal ob- 
servation of a few displays of this sort teach 
us more than vague, professorial text-books 
from the writings of which it is often clear 
enough that they are talking through their 
hats, and display a pitiable ignorance of what 
mere amateur observers are doing, wherefore 


the latter are not even mentioned in the:r 
academical and mathematica] effusions, 
Albert Alfred Buss. 


Lee Observatory, 22, Egerton Road, 
Chorlton-oum-Hardy, Manchester. 


MARKINGS ON MERCURY AND VENTS. 


(147.]—Has Mr. Gifford Hale (127) ever 
thought ‘out the question of the possibility cf 
‘“sun-cracks ” in a planet? They are a dyna- 
mical impossibility for several reasons, 
the first place, rocks do not sun-crack, The 
materials of which a planet is composed de 
not shrink when heated, lke a patch of mad 
drying. Heat a rock gradually, and it will 
become red-hot and finally meit and soften. 
It will not crack. In particular, it will nox 
form fissures hundreds or thousands of 
miles long. In the next place, if deep cracks 
did form in a p-anet’s crust, extensive enough 
to be visible at Mercury’s distance, gravita- 
tion would quickly’ close them agai. No 
known materials are rigid enough to stand 
up to the strains which the walls of such a 
fissure would have to endure. The whole 
idea is too ridiculous to be discussed seri- 
ously. Both Mr. Hale and Mr. McHare 
accuse me of imputing dishonesty to Lowell 
and Sehiaparelli, I never said any sut 
thing. Both had an imagination which. is 
Lowell’s case at least, suggested an inter- 
pretation of what he saw what has proved 
erroneous. The hard, straight lines Lowe!l 
drew on Mars do not exist. They are replaced 
by wide, soft shadings, and lines of motéling, 
when examined with larger telescopes than 
Lowell’s. (See M. Antoniadi’s last report on 
Mars.) The reason why we cannot believe 
that the smaller planets have atmospheres 1s 
simply that their feeble masses could not re 
tain an appreciable amount. The Moon bas 
none; a fortiori bodies smaller than the 
Moon cannot have any. If Mercury has any 
it must be small. And if the white spot 
which Mr. Denning and Mr. MoHag sv 
transiting the terminator of Mercury was 
real, what becomes of the long-rotation 
period theory of that planet? If he awa: 
turns the same side to the Sun 4 spot on the 
terminator would stay on the terminator. _ 

About Venus I am in entire agreement with 
most of Mr. Hale’s remarks. Only the iater- 
ence I would draw from the prevalence of 
cloud over the illuminated hemisphere is that 
the long-rotation period is a fallacy. Mr. 
Hale fails to notice the most fatal flaw in the 
observations, which failed tc find water- 
vapour in the atmosphere of Venus. It is tha: 
they also failed to find oxygen. In other 
words, they prove too much. For oxygen 
could not possibly be absent from the atmo- 
sphere of a planet such as Venus. Absence 
of oxygen: from the atmosphere would mea: 
its absence from the body of the planet, and 
that we know to be impossible, being contrary 
to all that the spectroscope teaches us of the 
agreement in chemical composition in all the 
bodies in the universe. One of the mos 
abundant elements in the Sun and the Eart: 
cannot but be abundant in the Harth’s next- 
door neighbour and twin-sister. 

Wm. F. A. Elison. 


THE SUN—MARS. | 
[148.]—So far as I was able to note with: 


l 


small S and low power, the Sun w: $ 


not particularly active during October. 
Nothing was seen by me till the 12th, whet 
a small spot was crossing; on the 17th two 
small spots; 19th, spot in N. hemisphere: 
20th, pair of spots close to W. limb. After 
that nothing, including to-day (29th), bz 
view very poor. T 

The discussion on the physical condition o 
Mars is interesting. In my experience 
planet has always seemed after the manne 
of the late N. E. Green; never as drawn br 
Lowell and his school. I am not now refer 
ring to the ‘‘ canals,” but to the gen 
appearance of the disc. 

With regard to hints of bad faith on the 
part of eminent (and other) observers, m 
not auto-suggestion play its part here. 
feel tolerably certain it does in astronomy % 
in many other things, and its explanation § 
adequate to account for many marvels. 

Llanishen, Cardiff. Arthur Mee. 
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A 6}-IN. REFLECTING TELESCOPE. 


[149;:]—The 6}-in. reflecting telescope 
shown in the enclosed photograph may be of 
interest to some of your readers, in that it 
does not suffer from the awkwardness in 
dealing with objects north of the Zenith, 
mentioned by Mr. Ellison (letter 180 in 
‘answer to a querist) as common in most equa- 


‘ The tube is shown in what is usually an 
impossible position, the mounting being 
entirely circumpolar, 

This design of stand seems to me ‘to be 
actually simpler to construct than the more 
usual tripod, supporting a vertical pillar. 

The main polar leg is of two 3'in. by 
14 in. steel channels face to face, with a 
3 in. by 4 in. steel. plate set-screwed to their 
flanges, forming a box beam of great tor- 
sional -rigidity. The . northern legs are of 
2 in. -by 4 in. angles, with 14 in. by 4 in. 
horizontal ties. 

The ‘bottom end of the polar leg is closed 
‘by a cast-iron block with a steel screw to 
‘give a small latitude adjustment. 

All the turned work was done on a 4 in. 
‘round-bed Drammond lathe, which imposed 
a limit on the dimensions of the larger parts. 

Motion in'R.A. is by worm and sector, 
-the sector teeth being cut by a hob made 


lathe centres. 
The circles are of brass 6 in. diameter, and 


‘were divided on the lathe into half-degree | 
and two-minute divisions by using a divided 
tin disc with a clamp, and the lathe change 
wheels. | 

The divisions were cut with a V tool on 
glide-rest, . stops being rigged up to limit 
length and depth of cut, the result being, 
if not: miraculonsly accurate, ample for find- 
‘ing, no verniers being used. - 

Mahogany slots screwed to brass internal 
rings form the tube, which can be removed 
from the cradle and carried indoors, the steel 
cradle straps being hinged in halves and 
‘held together by swing bolts. 

-The mirror and flat are the work of Mr. 
Ellison, the cells and flat holder for which 
‘were made on the lines suggested in ‘‘ The 
Amateurs’ Telescope.” | , 

- The telescope stands on three concrete 
blocks sunk about 6 in. into the grass, made 
in position with wood boxings. 

With the excopuen of the mirror and flat, 
‘eyepieces, and the 2{-in. finder, which was 
bought second hand, all the work was done 
im my spare time, spread over about fifteen 
‘months. f 

Cone bearings ensure the elimination of 
any slackness in the two shafts, and the 


movements are very smooth and easy, 
although the tube, declination axis, cradle, 
and a 60-lb. balance weight throw ‘a 
load on the polar axis bearing. 


tained from any Q.g. unless 
is - furnished- with an adjustable end so 
that 
be 

lately _ 
1913 I used a Watson-Conrady 3 in. c.a. 
0.8. | ab 
retical limits. 
the late Dr. ‘Ticehurst, who was on a'visit to 
me, kept me up till 2 o’clock in the morning 
testing it, and divided Mu in Libra mag. 5.5- 
6.5 distance 1.5” and Xi in Ursa Major 


was thought of. My next instrument was a 


and when the two were combined centration 


—at least. so Baker’s special e.p. told me. 
It seems to me that if makers adopted some 


spend months over every mirror, the game 


| with the late Rev. C. Walters. He copld, and 


good 


W. H. Sweet. 
73, Thurleston Road, 
West Norwood, S.E.27. 


TELESOCOPICAL. ADJUSTABLE ENDS. 


f150.J—The best results cannot. be ob- 
its tube 


all conditions for 
satisfied. This is 
been informed.’ 


accuracy may 
_ what have 
From 1907 to 


to its theo- 


It divided doubles up 
One memorable night in 1912 


mag. 4.5 distance 1.7”. Yet this og. had 
not the aid of an adjustable end, and at that 
time I do not think such help to accuracy 


in. Wood. The margin of the tube had a 
tiny slot and the o.g. mount a small catch, 


was as perfect as the ‘makers could secure 


such plan, or placed a mark on o.g. mount 
to coincide. with a similar mark on its tube 
showing where proper or approximate cen- 
tration would be found, an adjustable end on 
a 3 in. could be dispensed with. J. B.G. 

| 7 


MIRROR-MAKING. 


[151.]—It is not at all necessary to spend 
months or years over a mirror to ensure its 
perfection.. One of the very best mirrors I 
ever made—a 64 in.—was begun and finished 
in five. and a-half working hours. I do not 
say that I could repeat this at will; probably 
it was. a fluke. But eight or ten hours are 
quite enough to spend over one. If one had to 


would not be worth the candle. I quite agree 
that £5 10s. is not enough for a 6-in. mirror 
of good quality. Double the figure would be 
more like it.. I was very well acquainted 


did, make some excellent specula. But he 
owed nothing to the machine. Others using 
the same machine could not get the same re- 
sults. A machine for figuring is a delusion, as 
has been pointed out ad nauseam. I will any 
time undertake to duplicate any mirror that 
Mr. Walters ever made, and to do it in a 
fraction of the time he took. He told me him- 
self that it took forty-eight working hours to 
polish a mirror. I can do one im, just one- 
twelfth tne time, working by hand, and the 
result could not be distinguished from the 
forty-eight-hour product, A mirror-maker is 
born, not made. I have had many pupils, but 
only two ever attained real success, The 
others had not the requisite germ in them. 
Wm. F. A. Ellison. 


FLAGELLATED BACILLI.. 


[152.]--Referring to the remarks on this 
subject in letter 117, it should be remem- 
bered that the demonstration of flagelle in 
minute organisms is often more a question 
of suitable staining and mounting than of 
optica! apparatus or methods. In the living 
state these delicate appendages are generally 
difficult to see, even with the ‘best optical 
equipment; when appropriately stained, how- 
ever, thev may be obvious with any reason- 
ably good lens. s 

For example. in the living Comma. bac]lus 
(Spirillum choler# asiatique), or in mounts 
stained with methylene ‘blue, gentian, or 
fuchsin, the flagelle are gen quite in- 
visible bv transmitted Fght, and difficult 
d.g.i. objects; (but stained ‘by Löfer’s 
method, or better, by Nicolle or Marax’s 
modification of it, the flagelle are very con- 
spicuous with anv good oil immersion, and can 
he seen with a 1/6th dry objective with an 
evdinary Abbé condenser. B. tvphosus and 
Sp. rubrum are similar examples. Anyone 
ean readily test the point iby examining un- 
stained and stained (Léffler) a minute ` dron 
of mucous from the nese, in which such 


4 


tected. 
staining, and examined numerous 


Q 


flagellated spirillæ are almost always present. 
The difference is thus comparable with that 
of'the resolution of a diatom such as Frus- 
trulia saxonia, mounted in balsam and in - 
realgar. : 


Referring to the organisms jally men- 


speci 
ticned, it is stated in the last edition (1921) 
of Prof. Hewlett’s ‘‘ Manual of Bacteriology,” 
page 692, of M. (or B.) melitensis, that “ Io 


anging drop cultures it shows an active 


Brownian movement, but probably not true 
mobility.” 
the bacillus is not flagellated. Prof. Hewlett 
is admittedly a thi 
knowingly, 'to 


The inference is, of course, that 


h authority, and unlikely, 
alexa his students. 

As regards ‘the tubercle bacillus, all 
authorities agree ithat it is immobile, and I 
can find no reference to flagelle being de- 
I bave ‘tried various ‘methods ‘of 
imens, 
but have never seen the slightest indication 
of a flagellum. It would be of great interest | 
if Mr. Eliot Merlin would give directions for 
staining, mounting, and observing, to enable 
Gthers ito share his certainty on this point. 

Is the internal structure of B. anthracis, 
as now demonstrated by -ultra-violet light, 
the same as that described: so long ago? If 
so, it is certainly a trium h for the original 
observer; as hitherto it thas generally been 
held that the appearances described were 
optical effects and mot real structure. 

J. W. Flower. - 


AN INTERESTING MICROSCOPE. 


[153.]—I enclose a photo of an interesting 
microscope that I came across quite recently. 

The body is connected to the top of a 
square pillar with a knuckle-joint, so that it 
oan assume a horizontal position, which is 
very convenient for changing objectives. The 
lower part of the body is cylindrical. and 
arranged so that a Lieberkuhn will slide on. 
This part is numbered, so that if the Lieber- 
kuhn be slid to a certain number it will be 
in focus for an objective of a corresponding 
number. The coarse adjustment is made by 
sliding the stage on the square pillar, and 
the fine adjustment is by the screw at the 
back of the pillar. 

There are numbers engraved on the pillar, 
and when the stage is slipped up to a.certain 
figure the object is in the focus of an’ ob- 


jective bearing the same number. The 
article. that looks like a shoehorn in the 
photo is a fish-pan, and slips in the slot m 
the stage. The whole stand takes to pieces. 
and when folded up is put into a velvet-lined 
case. 

The eyepiece is of the Ramsden type, and 
the eye-lens is protected when not in use by 
a small- slide. There are also two other 
lenses in the body; There are four objec- 


tives, the )highest (being about 4” focus. 
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The whole of the lenses are solid, but they | 390. As bacteria have been lately subjected 


give a fairly clear image, in spite of their 
imperfections. Engraved on the pillar are 
the words, ‘‘ Made by B. Martin, London.” 
There is no date. G. A. C. 


IMPROVEMENTS IN MICROSCOPES. 


[154.J—As the merits of different types of 
microscope stands are now being discussed 
in your paper, perhaps I may be allowed 
to draw attention to a recent development 
in the construction of fine adjustments 
‘ which deserves far more notice than is given 
to it in the report of the meeting of the 
Quekett. Club in your issue of the 20th. 

The fine adjustment is one of the most 
important movements in a good instrument, 
and inuch thought has ‘been given in the past 


to the construction of a perfect type, with] 


the result that it is now generally admitted 
that some form of lever adjustment is pre- 
ferable to a direct-acting screw. As micro- 
scopists apply their instruments to very 
different subjects, it is not to be wondered 
at that some are perfectly satisfied with an 
adjustment insufficiently delicate for the 
needs of workers in other branches of micro- 
scopy. 

This led me to design many years ago a 
double-acting adjustment with two rates of 
speed, produced ‘by concentric screws of 
different pitches acting on a lever. 

It has proved to me most valuable, and 
Messrs. Beck, after experiments, adopted it 
in some of their best models. Subsequently 
Watson followed up the idea and introduced 
the Males-Watson double-speed adjustment, 
which was a most ingenious one. 

Now we have a still greater advance made 
by Mr. W. R. Traviss. who has devised a 
fine adjustment which can work at any 
speed required by the user. Such an im- 
provement must be of value to marny, 
especially to those engaged in l»boratory 
work, and I hope the principle of its con- 
e aA will be shown in your pages before 
ony, 

The fact that Mr. E. M. Nelson has had 
the movement applied to one pf his own 
instruments confirms my belief that another 
step forward has been made by Mr. Traviss 
in the solution of the problem of a perfect 
fine odtustment. Albert Ashe. 


Port Erin. 
ANCIENT AND MODERN 
MICROSCOPES. 


[155.]—Whatever differences of opinion 
may exist and continue to exist, there has 
been an interesting discussion on the above 
subject. Doubtless habit and training have 
much to do with the individual preferences 
of various microscopical workers, and now 
that late in the day practically all advanced 
medical and laboratory workers have 
adonted the principle of massive stands and 
highly corrected condensers, there is seem- 
ingly little of fu:damental importance to 
quarrel about. Evolution in the right direc- 
tion is sure to continue, and there is truth 
in the Italian proverb that he who goes 
slowly goes surely, although, on the other 
hand, time is a valuable thing to us poor 
mortals. 

Mv Powell No. 1 has served me well in 
the past and present in highest and lowest 
power work, has always responded. to the 
exacting calls made upon it, and I should 
he more than sorry to be forced to use any 
other stand that I have ever seen. In my 
opinion, the only approach to it now actually 
made is the most complete grand model Van 
Heurck, which is a modification of the 
Powell heavily based thereon, but adapted 
to modern manufacturing conditions, which 
the Powell is not. More or less elaborate 
Van Heurck stands are now used for medical 
reserrch, and this form is certainly no copy 
of the Continental Hartnack. 

In my view, the efficiency of the Powell 
No. 1 has been demonstrated times out of 
number by the discoverv of unknown struc- 
tures of the most varied kinds. To the 
laboratory worker the discovery of struc- 
ture in the bacilli of anthrax and bubonic 
plagne might appeal. Such structure was 
seen and announced twenty-two vears ago in 


the journal of the Q.M.C. for 1900, pp. 387- 


to investigation in the Jaboratory witb 
quartz lenses and ultra-violet tight in arder 
to determine their internal structure so far 


as possible, the matter must be considered 


of some importance from the laboratory point 
of view. What are now termed the resting 
spores of the anthrax bacillus were figured 


.and described over twenty years ago by the 


use of the Powell No. 1 and ordinary high- 
power observation. 
A. A. C. Eliot Merlin. 
Ealing, October 26, 1922. 
[As intimated elsewhere, we have no more 
space for further letters on this subject.— 
Ep. “ E.M.’’] 


WHITE HEATHER. 
[156.]—-It. is very amusing to see what con- 


fusion there is about what is ‘‘ true heather,’’ 
owing, of course, to the muddling vernacular 


names. We have three common species of 
“heath”. in the British Isles, viz.: (1) 
Erica cinerea (fine-leaved heath); (2) 


Erica tetralix (four-leaved heath); (3) Cal- 
luna vulgaris (ling, or heather). Naturally, 
all these species are loosely referred to as 
“heather ”?” in general. and that is, perhaps, 
permissible in a poetical sense; but, apart 
from that, each of them is definitely spoken 
of as heather in different parts of these 
islands. No. 1 is often referred to as punple 
heath, Scotch heather, or bell heather; No. 2 
is called also bell heath and bell heather ; 
No. 3 is also known as long heath and red 
heath. All three species have white-flowered 
forms, of which No. 1 is very rare, No. 2 is 
very common. and No. 3 is tolerably com- 
mon. ‘The ‘‘ white heather” usually sold 
about. the streets. because, I suppose. of the 
silly superstition . that white heather jis 
lucky, is, I believe, always No. 3, and a 
good deal of it is specially prepared for the 
market by bleaching the common purple 
form. It is. therefore, just as little worth 
wasting money on as the so-called shamrock. 
there being no such plant as ‘‘ shamrock ” 
known, but only two or three kinds of clover 
which very well do duty for it, since sham- 
rock means nothing more or less in Irish 
than ‘‘ trefoil ’—i.e., thvee-leaved, or with 
three leaflets. C.N. 
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| REPLIES TO QUERIES.. 
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[170.I—WORMS ON LAWN.—When a new 
bowling green was made here a good many 
years ago they were troubled with worms. I 
remember seeing them sprinkle it all with 
liquid manure (farm), and then go over the 
green and cut up the worms when the manure 
took them to surface. North-East. 


(183.J—LEAKY OILSKIN.—I have cured 
such with an application of raw linseed oil. 
It takes some time to dry, but I never saw it 
sticky. North-East. 


1214..—CUTTING WOOD TO ANGLES.— 
Far the easiest and most accurate dodge is 
to obtain your angle by its chord. (Chord, 
in caso the querist does not know, is the 
line joining the two lines enclosing the 
angle; these two lines must be the same 
length, and for simplicity are assumed to be 
of length = unity.) The chord of 40° is .684. 
Call the point of your angle A, and the lines 
enclosing the angle AB and AC. AB and AC 
are each = 1. Then all you want is to make 
BC .684. Make AB and BC each 10 in. 
Draw AB. From A strike an arc of 10 in. 
From B strike an arc of 6.84 in.: which is 
easily read from a rule showing inches and 
tenths. The intersection of the two arcs gives 
C. If this is not accurate enough, make AB 
and AC each 100 in.. and BC 68% in.: easily 
done with a tape measure. This would give 
a very accurate angle. You need only mark 
off as much of each leg. AB, BC. as you want. 
Any angle can be got thus from its er 

ury. 


(225.]I—STAINING YEAST CELLS.—Lcet 
“C. A. N.” take a small quantity of the yeast 
and place in a drop of water on the slide, 
add a drop of 40 per cent. formalin to fix the 
cell contents; then make a film of the yeast on 
the slides. and dry the same by gently heating 
it. Stain the yeast by placing the slide in Dela- 
fells hemotoxylin for fifteen minutes, from 
this place direct in 25. 50. and 95 per cent. 
tleohol, Clear in xylol, allow slide tondry. 


and mount in balsam and benzole. Gentian 
violet in aniline water willSstain the cells for 
neuclei, vacuoles, ete. A. E. Taylor. 


(1237. —RELATIVITY.—The effects observed 
by Dr. Huggins, known aa the Doppler effecte, 
də not in any way contradict the theory of Re- 
lativity. In fact, the theory of Relativity 
shows the Déppler effect to be slightly greater 
when the star and earth are receding from each 
other, and slightly less when they are approach- 
ing each other, than was deduced by New- 
tonian mathematics. Omega. 


{237.}—RELATIVITY.—The facts do not con- 
tradict each other, because they refer to dif- 
ferent phenomena. The Michelson-Morley 
experiment had reference to the velocity of 
light. whereas the shift of lines in the spectrum 
has reference to the wave-length. The case 
quoted by “ H. H.” is an example of the well- 
known Doppler effect. The displacement of the 
lines in the spectrum results from an apparent 
change in the wave-length due to the fact that 
the observer is either approaching or recedi 
from the source of light. The length of wave 
must not be confused with the velocity at 
which the wave-form is moving. 

Sidney B. Mattey. 


{239..—BLOTTING-PAPER BAROMETER. 
—More correctly “ hygrometer,” for it is rela- 
tive moisture, not the pressure of the air, which 
affects the colour. The chemical is nitrate or 
chloride of cobalt, which are pink when moist 
but blue when dry. In effect in this climate the 
“barometer ” will be nearly always pink, unle= 
artificially dried, and its value as a weather 
forecaster is therefore small. 

Wm. F. A. Ellison. 


(240.1 — SOFTENING BRASS AND 
COPPER TUBES.—Heat to a dull red and 
plunge in cold water. Should do for most 
jobs. I have seen directions to repeat two 
or three times for extreme softness. 

North-East. 


[254.1—CLOCK-SPRING.—The spring re- 
quires *‘ setting-up.” You will find at one end 
of the: spring-barrel a ratchet and click. The 
click is usually not sprung, but held tight by a 
screw. When the clock is run down, slack tie 
screw a little, push back the click, and wind 
up the spring until you think there is pe!l 
enough. Then replace the click and tighter 
screw, and wind up clock in the usual way. 

Wm. F. A. Ellison. 


[257.I—-SUPERHEATED STEAM —All the 
evidence available at present is to the effect 
that steam cannot be dissociated by heat alone. 
Many years ago, when experimenting with 
highly superheated steam, I found that I got 
a considerable quantity of free hydrogen, and 
put this down to dissociation. is was not 
ithe cause, however, but was due to the oxygen 
being taken up by the red-hot steel tubes. I 
do not think that red-hot brickwork would 
affect the matter; it is not as if it was red- 
hot carbon. I have carried superheat above 
1,000 C.. which is your top figure, and did 
not get dissociation, for the reason already 
given above. , David J. Smith. 


(258.]—SORE EYES.——Bathe eyes twice 
daily with a weak solution of sulphate of zinc. 
30 grs. in one pint of cold water (keep tightly 
corked). If there is any discharge. rub a 
little boracic ointment on the lids at bed-time 
to prevent sticking together. R. E. P. S. 


{264.)—RECOIL.—The deceleration of a train 
causes a corresponding deceleration in | 
objects rigidly attached to it. Therefore a 
passenger, if friction were negligible, would 
slide along the seat in the game direction a 
the motion of the train, and at the original 
velocity of the train. Luckily, in this case. 
however, friction comes into play, leaving only 
the upper part of the passenger’s body free 
to move—the motion naturally taking the form 
of a leaning in the direction of train motion. 
This tendency is consciously or sub-consciouslr 
corrected by an opposing effort of the trunk 
and leg muscles holding the body either up- 
right or in a slightly-inclined position, which 
is sustained until the train is brought to rest. 
The instant this occurs the deceleration has 
become zero, and therefore there is no tend- 
ency to lean as before: but the muscular effort 
which has been sustained during the whole 
event cannot be so suddenly relaxed, hence 
thero is a reverse movement, which may be 
quite vigorous, produced entirely by muscular 
effort. Vickess. 


(267..—SUPERHEATER COIL.—As you do 
not know what substance is choking the coil. 
it is difficnlt, to say what is the best method of 
dealing with it. c manner in which flash- 
hoiler coils are cleaned when choked with 
carboniséd oil_and{scale is as follows. The 
coih, is coupled) (up fat one end to a suppls 
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of compressed air, at about 50 Ib. pressure. It 
is then placed over a big Bunsen gas-flame 
or oil-burner, or even a forge. and heated 
to a bright red all over. When it is so heated, 
but not before, the air is turned on, and the 
coating in the coil is blown out. The coil is 
allowed ‘to cool off, and is then well ham- 
mered, and material dislodged being shaken 
out of the ends. If necessary, the coil is again 
heated, blown through and hammered until it 
is clear. This can*be best tested by passing 
a steel ball through it, a little less in diameter 
than the bore of the tube. A new coil of 
this size, made out of steam barrel is not an 
expensive item, and it may be cheaper to get 
a new coil than worry about cleaning the old 
one. / David J. Smith. 


{268.]—DRAWN TUBE BOILER.—This 
amount of tube would be useless as a boiler, 
and would be little use as a superheater. Also, 
unless the pressure is’ very high, the bore of 
tube is too small. You do not give the outside 
diameter of tube, but there would only be 
about 3 sq. ft. of heating surface. Make the 
‘tube 1-in, diameter, and get as much in as you 
can. coiling it open, as if coiled close it will 
choke up with soot too easily. It depends 
on the type of boiler how much heat is avail- 
able in the flue, and if you want any degree 
of superhcat, you may have to consider putting 
the coil in the firebox, above the fire. making 


provision for flooding it while raising steam, 


or when engine is standing for any period with 
the fire alight. David J. Smith. 


— > O @—-_ 


QUERIES. 


1270.1—COPPER FOR SOLDERING BITS. 
—Will someone kindly state why copper and 
not other metals is used for soldering bits ?— 
J. B. 


{271.J—ARMY BOOTS.—Could you tell me 
the best thing to soften leather boots? Have 
two pairs of thick army pattern. Have tried 
castor oil, also dubbin, without much effect.— 
Boots. 


(272.J—OIL ECONOMY.—Has any one actu- 
ally experimented as to how much less oil is 
burnt per hour in an ordinary paraffin Jamp 
of 20 c.p. if wick be turned down to 10 c.p.? 
One might expect a 50 p.c. saving of oil; but 
the bad smell evolved when lamp is Jow sug- 
gests that reduced light is partly due to im- 
perfect combustion when low. Where does the 
truth lie ?—C.. Robinson. 


(275.J—ROTAX DYNAMO.—Rotax dynamo 
I have is marked to run in clockwise direction, 
hut will only generate when run anti-clock. 
For convenience I desire to reverse the rota- 
tion. Will this entail reversing field magnet, 
field windings. and brush gear? Perhaps 
friend Brimsdown will kindly oblige ?—Rotax. 


(274.1.—MOUNTING AND STAINING 
VEGETABLE SECTIONS.—I understand, 
that the use of the evil-smelling oil of cloves 
is now superseded by carbolic acid (phenol) as 
a cleaning solution in the preparation of micro. 
slides. The textbook I have does not mention 
this substance. Will any kind reader give 
me a quick and simple method of mounting 
and staining (single and double) vegetable 
section, using the above? One that does not 
entail a great deal of manipulation. as I havo 
no timo but evenings.—Micro. 


(275.)—SILICIFIED OOLITE.—Will one of 
“ours” kindly say where I can see beds of 
silicified oolite in situ ?—Replace. 


(276.1-OUTSIDE PASSENGERS.—I have 
a vague recollection of seeing passengers riding 
on the roof of ordinary railway carriages in 
my boyhood’s days—some sixty-six years ago. 
It was, I believe, in 1856. I should very much 
like to know if any of your readers could 
corroborate this. I know the brakesmen used 
to ride outside at end of the carriages, and 
that luggage used to ‘be strapped on top; but 
were passengers allowed to ride there?— 
Londoner. 

(277.)—LORCH LATHE.—T have purchased 
a new Lorch 24-in. lathe. with many acces 
sories. I have had a larger lathe for some 
years, and am used to general turning; but 


p E ee i 


I want more information on the small lathe 


and its attachments. Is there such a boo 
that is modern ?—Lorch. 


(278.1—REMOVAL OF LACQUER FROM 
TIN.—How can I remove the lacquered sur- 
face and printing on tin so as not to damage 
or destroy the tinned surface beneath? I 
believe some kind of bath would be efficacious. 
W. H. J. P 


(2799.J—JOINTING CAST-IRON PIPES.— 
I havo some second-hand cast-iron pipes which 
were broken out. How would Pudloed cement 
joint such ?—say a turn of sacking round pipe, 
then a layer 2 in. thick of cement all over 
and round pipe for, say, 1 ft.? There is only 
about {10 ft. head on the water-supply, so 
would not be much pressure.—North-East. 


-(280.1—FIREPROOF SAFE.—What is the 
material used for packing the fire-resisting 
space in a safe?—J. L. Curtis. 


[281.1—TEMPERATURE.—What is the 
highest temperature the human body can with- 
stand for a few minutes in a dry atmosphere? 
It has been said that experiment has proved 
that the human body can support over 212° F. 
for a short while. Is it so? Who made the 
experiment ?—J. C. (Buenos Aires). 


{282.1—EPHEMERIS.—I want to be able to 
work out ephemeris. I have very little know- 
ledge of the subject at present. I can find 
E, and also log. r. but am not clear as to the 
* reason why ” of the formula. Will Mr. Hollis 
help me ?—Arietis. . 


(283.1—-CHANGE OF DATE.—Until the 
revolution in Russia. and for some time after- 
wards, the Old Stvle was used in the Russian 
calendars. Has this now given place to the 
New? If so, when was the change made, and 
which thirteen days were omitted to harmonise 
the systems? What was the pre-revolution 
New Year’s Day in Russia, and has this also 
been changed ?—X. 


[264..—REDUCING STEEL STRIPS.—It is 
desired to reduce stee] strips, 3 in, wide by 4 in. 
thick, to 3-32nd thick by the same width. 
Assuming the strip heated to a temperature 
the nature of the steel would permit, would 
4-in. diameter of rolls be large enough? Conld 
the reduction be made in one heat? At what 
speed should the rolls revolve? What dimen- 
sion should the frames have? When the strip 
has received its subsequent final operations. the 
tensile resistence must equal 115 to Y20 tons 
per square inch.—An Old Subscriber. 


1285.. RENDERING LEATHER IMPER.- | 


VIOUS TO PETROL.—Can anyone inform me 
of any substance that applied to leather (or other 
material) will render the material absolutely 
impervious to petrol or benzol, pressure very 
little above atmosphere? The material treated 
must lose none of its flexibility.—H. Nelson. 


{286.I—WINDOW DISPLAY.—Please let me 
know how to connect up a lamp that will light 
up by induced current, say, a few yards (or 
maximum distance) from a spark coil. I under- 
stand this can be done by placing a small elec- 
tric bulb in series with a loop of wire consisting 
of several turns. How many turns, diameter 
of loop, thickness of wire. voltage of lamn. 
distance from coil, jump of spark, and should 
the coil be in a parallel with a condenser or 
not? I require this for window display, if it 
is at all possible.—A. P. 


{287.1—-LEMON  SUBSTITUTE.—Am_ I 
correct in believing that citric acid differs from 
lemon-juice only in its freedom from pulp and 
similar matter? What weight of citrice acid 
should be dissolved in one pint of water in 
order that a tablespoonful of the solution may 
be equivalent to a tablespoonful of lemon-juice 
for cooking purposes, or table use. e.g., for serv- 
ing with pancakes? Jf not identical with puri- 
fied lemon-juice, would such a solution have 
any objectionable effects on the digestive 
system, ete.. from which lemon-juice is free? 
—Glatton. 


(288..—BAKERLITE.—I want to make the 
phenol condensation product which is com- 
monly known as ‘“ Bakerlite.’’ I understand 
that it is produced from phenol. formaldehyde. 
and acetic anhydride in an autoclave, but I have 
no details. Anv information as to the form 
of the phenol. temperature, pressure, pronor- 
tions of the ingredients. time of heating, method 
of extracting the acetic anhvdride, and gener- 
allv any information which will enable me to 
make some of the product myself will be much 
valued.—A. E. Bawtree. 

[289.I—_PLATINUM BLACK.—I am in- 
debted for so extensive a reply unon nlatinnm 
gas lighters appearing in the issue October 27. 
1922, but I am at loss to know what ‘ Oleum ”’ 
means by platinum black.—J. B. 


ANSWBRS TO OORRBSPONDENTS. 
l —omgg 
The following are the initials, etc., of letters tœ 
hand up to 1 p.m. on Tuesday, October 31, and. 
unacknowledged elsewhere :— 


RHODELTA—F. W. Timbrell—An Old Subscriber—N. B 


Baker—A, P.—Glatton—A. E. Bawtree—J. B, 
N. PRIcE.—No. 
J. D. M.—Thanks; no. 
M. P.—The replics given must suffice. 
D. HaArrRisoN—Deptford Dockyard was 
about 1513 and closed on March 3, 1869. 


JANUS.-—-We cannot undertake searches. Any patent 
agent will do it for you at a reasonable charge. 


H. 
use, except to waste power by friction. Try it. 


LURTON.—The Totley tunnel on the Midland Rail- 
way is 3 miles 950 yards long, and Cowburu tunnel. 
2 miles 182 yards. 


TRADER.—There are 4,673 miles of canal and canalised 
rivers in Great Britain and Ireland—viz., England 


and Wales, 3,641 miles; Scotland, 184 miles; and’ 


. Ireland, 848 miles. 


Gg. Haywarb.—The word furlongs in Rev. xxi. 16 is. 
a translation of the Greek stadia. A stadium was 
606.75 English feet, ana 14,000 stadia are equal 
to 1,379 miles within a small fraction. 


A. BAaKer.—Heury VIII. established a royal stud 
and made regulations for promoting the breed 
of strong horses in certain shires. The horses 
thus bred became known as ‘Shire horses.” , 


FreD HAWKINS.—For a model paddle-steamer the- 


following proportions will be useful :—Length of 
keel being 1, the breadth of beam .15, depth .10, 
with the shaft of engines .45 from stern-post. 


Cepric.—The tear gas used in the war was the joint 
invention of Dr. Martha A. Whiteley and Professor 
Thorpe, heads of the organic chemistry depart- 
ment of the Imperial College of Science, South 
Kensington. 


A. D.—To glue emery to wcod or metal, take equal. 
parts of white resin and shellac and melt them 
together, and add carbolic acid in crystals equal 
to the quantity of the former used. This has: 
great adhesive power. 


CARBON POINTS.—The best are obtainable at a gas- 


works. The carbon is sublimed on the roofs of 
the retorts and is exceedingly hard. Get a lump 
of the stuff, break ıt up into pieces, and file up: 
the points with a rough file. 


F. G. H.—Yes, but you would not gain anything. 
The depth of your chill, except in large castings, 
would injure the grain of your metal, and that 
would shorten the life of vour casting. especially 
as most such work requires a soft brass 


C. M.—White lead is used when it is not likely 
to be necessary to unscrew the pipes when they 
have becn connected for a lone time. A thick 
mixture of graphite and oil on the ‘threads wilf 
keep the joints steam und water-tight and easy 
to unscrew. - 

R P. Jones.—No, Reflection from a mirror will not 
correct the chromatic aberration of a lens. If the 
mirror were concave, whether parabolic or not. 
its diagonal position would stilt further distort 
the image. Only a plane mirror can be used $u- 
a diagonal position. 


IMPROVEMENTS 1N Microscoprs.—-We have many more- 


letters than we cau possihly print on this sub- 


ject, and can insert no more. Makers and users 
“have doubtless heen interested in those that have 
avpeared, but, for the present, at any rate, our 
available space is cnnausted 


W. G.—Stain the work as before, Dut add a little 
powdered nutgall to the solution. Dry, rub 
down well, oil, and then use french polish made 
tolerably dark with indigo, or finely powdered 
stove blue. You will get a much better and 
moro lasting ebonisation of the wood. 


J. EpMONDS.—A full description, with plans, ete.. 
of his Romsey Observatory was given by its de- 
signer, the late Rev. E. L. Berthon himself, on p. 
$3 of our fissue of Oct. 43, 1871. Number and 
volume leng out of print, so you will have to: 
look it up at some public library or elsewhere. 


STEEL Pens.—The first metallic pen in modern times: 
is said to have been made by a Sheffleld artisan. 
‘Che earliest manufacturer of them was Mr. James 
Perry, of Birmingham, wlio began to produce 
them about 1824. At that time a workman was 
paid 5s. for each pew he made, and later 36s. per 
gross. “Iron pens” are said to have been known 
as far back as 1685. 


G. KNox.—Answered scores of times. You would 
gain nothing. The object of a fivwheel is to 
compensate for the irregular turning movement: 
which will occur in ord'nary working. and to pre- 
vent the consequent variation of speed from cer- 
tain pre-determined limits. The energy shown in- 
a flywheel varies as to the square of the velocity 
and directly as the weight. 


J. RICHARDS.--No. 
of in England was between the heir of Thomas 
Talbot, Viscount Lisle, and the heirs of 
Berkeley. respecting certain possessiong not far 
from Wootton-under-Edge. in the county of Glou- 
cester. 
Edward IV., and was pending until the reign of 
James I.. when a compromise took place, after: 
it, hady lasted \aheve-120 years. 


founded. 


B. E—yYour device would be of no practicat. 


Tiie longest lawsuit ever heard i 
Lord 


- m m m e 


It commenced at the cnd of the reign of |. 
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“WELL.— Yes; twice the power, to lift the water 
twice the height. The power must be reckoned 
from the surface of the water to the highest 
_point of delivery thereof, plus the friction due to 
the passage of the water through the pipes 
which increases as the square of the velocity. 
Have a holding-up valve near the water in the 
well and good tight joints in the suction-pipes, 
especially tor a 24 ft. lift. 


— 0 O 


USEFUL AND SCIENTIFIC NOTES. 


The Big Noise.—The Director of the 
` Meteorological Office of the Air Ministry has 
‘not, so far, received any reports that the ex- 
plosion in Holland on Saturday had been 

heard by ear in England, but the arrange- 
ments made by Major Tucker, the Chief 
Experimental Officer of the Signals Experi- 


mental Establishment, Woolwich, for record- 
ing the arrival of the air waves by instru- 
mental methods were very successful. At 
Woolwich the Tucker Hot Wire Micro- 
phone produced a very clear record, while 
at Biggin Hill a less sensitive instrument 
also gave a measurable trace. The explosion 
took place 28 seconds after 5 o’clock Green- 
wich mean time, and the sound waves 
: arrived at Woolwich:about 21 minutes later. 


Montaigne the Essayist.—Mr. T. R. Bodey, 
M.A., gave an informative address before the 
‘Liverpool Literary and Philosophical Society | 
at the Royal Institution last Monday 


: : 
evening on ‘‘ Montaigne.” He pointed out 
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had the unfortunate effect of robbing us of 


geological evidence of their progress. The 
later animals, including early. man, were too 
sharp-witted to be bogged or drowned, or 


trapped in other ways, which would preserve. 


their remains fossilised for our inspection 
to-day. \ . 

The Origin of Living Matter.—It seems, 
on careful deliberation, that strong argu- 
ments may be brought forward for both the 
theory that single-celled green algae and the 
theory that bacteria were the primordial 
organisms, if we consider merely the argu- 
ments which enter into the unusual discus- 
sions of the subject. But it appears to me 
that we must penetrate beyond what is 
ordinarily called careful deliberation, if we 
could see other possibilities for explaining 
the origin of living matter. There is no 
logical reason for confining our attention in 


these discussions to the single-ceiled algae 
and the bacteria which we know. There are, 
in addition, bacteria so small as to challenge 


and defy our ingenuity for devising means 


for rendering them visible. What may not 
further discoveries about their nature and 
requirements for life unearth for us which 
may be of the most vital significance to the 
solution of our problem? I have tried in 
imagination to go beyond, far beyond, the 
ultra-microscopic bacteria, and have pictured 
to myself the following condition for the 
origin of living matter : A single molecule of 


‘that the great essayist found matter for his organic matter, let us say, a polypepid or a 
“essays in the old writers, especially Seneca, ! proteid molecule may, in floating about in its 
Plutarch, and Plato; but most of all in'@queous medium on the earth’s surface, sud- 


‘himself; in fact, he gradually settled down 
“to the plan of displaying himself un- 
reservedly to the world, so that his habits, 
doings, training, friendship, reading, and his, 
‘reflections upon all these form their main 
substance. The best English version was the 
fine Tudor translation by John Florio. By’ 
numerous extracts from this it was shown 
“how. incidentally as it were, Montaigne 
‘depicts his own character, describing here 
one feature and there another, so that “ all 
“the world may know mee by my booke.” 
Learned himself, he had no mercy for the 
: pedants, and taught the worthlessness of all 
“knowledge that is not applied to useful pur- 
‘poses; his frequent theme was the fallibility 
of pure reason, and the necessity for bringing 
‘her conclusions under subjection to sound 
judgment. | 


Man’s Forerunners.—In a lecture on the 
history of life on the earth in relation to 
‘the development of man, Professor P. G. H. 
Boswell (geology), addressing a large audi- 


-ence in the Zoology Theatre of Liverpool 


University, last Monday night, opened with 
-the carboniferous period, during the latter 
-stages of which the great coal measures were 
laid down, and said that at the end of the 
old red sandstone period they found evidence 


-of well-developed fauna of a fresh-water 
character, some of which had only recently 
been described. At the period under review 
the insects arose, including the earliest cock- ' 
-roaches which later assisted in fertilising the 
flowering plants, whose great development 
-was probably due to that of the insects. He 
described a number of representative early 
reptiles, whose energy ran to the development 
.of huge size and horny armour-plating rather 
than to activity, and said that one of the 
largest, 90 ft.. long, and over 11 ft. at the 
shoulders, had a brain no larger than a wal- 
mut. The idea that one of these, the bronto- 
-saurus, could have survived competition with 
modern mammals in Central Africa had | 
when recently suggested, appeared to geolo- 
gists as an impossibility, and the failure of 
an American expedition had been in con- 
formity with their expectations. 
. descended. with the reptiles, from a common, 
stock, and the earliest mammal of which | 
-there was evidence was a woolly, five-toed, 
arboreal plantigrade, about the size of a dog. 
` The lecturer touched upon the coming of the 
E ate and said that the development of 


rains, which meant the p : 
«mammals by the cultivati redominance of the 


ation of cunning, also 


bill. Insurance schemes, however, 


denly find itself in a field of radioactive 
force or some similar force which causes its 
atoms to orient themselves in such fashion 
and to vibrate in such a manner as to endow 


it with certain activities which we now. 


regard as attributes of life. Crude though 
this conception may be, it constitutes a step, 
though perhaps a very bold one, into the 
realm of possibilities for explaining the 
origin of the first living cell, a subject which 
we must consider if we do not wish to remove 
the inspiration to progress by arriving at an 
impasse in our theories and our hypotheses. 
—Abstract from a paper by Professor C. B. 
Lipman in the ‘‘ American Naturalist.’? 

_ Human Factor in Industry.—Prof. W. 
Rees, of Loughborough Technical College, 
was the speaker at the weekly luncheon of 
the Nottingham Rotary Club last Monday, 
and his subject was “ The Human Factor in 
Industry.” To obtain industrial harmony, 
he said, the first essential was the payment 
of a reasonable wage, such a sum of money 
as would allow a man to marry and main- 
tain a normal family of five in fairly good 
comiort, whilst also allowing a moderate 
margin for contingencies and recreation. The 
policy of ca’canny was symptomatic of the 
abnormal conditions of the working class as 
a whole, and the belief prevalent among the 
rank and file that a man might work himself 
out of his own job. Low production, how- 
ever, might also be due to inherent defects 
in the factory organisation. Prof. Rees 
advocated the setting up of wages depart- 
ments in large firms, which would keep a 
constant survey of wages in other districts 
and in other industries. Dealing with a 
general principle by which the hours of 
labour should be fixed, the sneaker said they 
should not be so long as to interfere with 
the health of the worker, and they should not 
go below that point which would involve 
increased costs and a lessened efficiency and 
output. The fear of instant dismissal at any 
time was also one of the nightmares of the 
workers, and was one of the reasons of dis- 
content. Therefore, he advocated a universal 


'scheme of unemployment insurance, much 
Birds larger than the present one. 


; A committee 
dealing with the problem had suggested a 
scheme in which the workmen could contri- 
bute a penny for every 10s. he earned, the 
State four or five million pounds, and the 
employer from 14 to 2 per cent. of his wages 
were only 
ily best, as it was far better to regularise 
work. 
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-FOSSILS WITH POPULAR NAMES 


By STANLEY C. Batwey, A.M.I.C.E., F.G.S. 

There was a popular opinion at one time, 
when little was known of geology, that 
tthe petrified shells and casts of Mollusca 
‘found in rocks and in earthy formations 
were formed there in some mysterious way 
by Nature to mimic living creatures, and 
-at a later period it was thought that the 
fossil shells discovered were those of 
-existing shellfish that had become buried 
and converted into stone. Hence many 
-of the more common of these fossils have 
come to be known by popular names, 
ing to their shape, or some fancied 
resemblance to existing forms, or to some 
-other peculiarity. Sometimes the name 
applied to a particular fossil varies in 


: -different localities ; for instance, Ammon- 


N 


ites are known at Whitby and Keynsham 
-as ‘“‘ snakes ?” or ‘‘ snake-stones,’’ and at 
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Portland as “ conger-edls,”? At Keyn- 


sham, near Bath, there is a legend that 


St. Kenya lived near there in a wood 
which was infested with numerous poison- 
ous vipers, and that her prayers for pro- 
tection against them resulted dn their 
‘conversion into stone, which retained 
‘the shape of a coiled-up snake. Ammon- 
ites appear to have originated during or 
Just previous to the Cambrian period in 
the form of straight or slightly-curved 
shells; they gradually, in succeeding 
epochs, assumed the form of a flat spiral, 
and reached their greatest development in 


this form during the Jurassic or Oolitic 


period; they then appear to have slowly 
-degenerated, becoming once more uncoiled 
and straight in form, and finally became 
extinct at the close of the Cretaceous era, 
They belong to the class Cephalopoda, 
which includes the present-day cuttlefish. 
‘Some of the largest Ammonites, so much 
‘as 4 ft. in diameter, 9 in. thick, and 30 ft. 
“long on the spiral, are to be found im the 


Portland beds of the Upper Oolitic. That 
known as Ammonites giganteus is illus- 
trated in Figs. 1 and 2; another large 
form, 3 fit. in diameter, found in the chalk 
at Brighton, is known as Parapachydiscus 
leptophyllis. : 

Ammonites or Coroniceras bucklandi 
‘Fig. 3), 18 in. in diameter, is found in 
the Lower Lias; sometimes the central 
whorls are missing—being the smallest ani 
thinnest in section they are more easily 
destroyed—and the outer whorls remain 
in the form of a ring. ‘‘ Tortoise Am- 
monites’’ ig the name applied in Dotset 
to. Ammonites birchii, from the Lower 
Lias, Jurassic, the chambers of which shell 
are often filled with brownish calc spar. 


The Cephalopod known as Ancyloceras 
gigas (Tig. 4), from the Lower Greensand 


of the Lower Cretaceous is referred to the 


family Ammonitide; it is a degenerate 
form of Ammonite in the uncoiling stage, 
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and closely resembles the shape of a 
snake. 

The “‘Portland screw” is a conical 
spiral mollusc shell known as Cerithium 
portlandicum (Rig. 5), which is common 
in the Portland stone beds, often in the 
form of carbonate of lime casts of the 
interior ; it is also found in the Carbonifer- 
ous Limestone of Flintshire. This mollusc 
is represented by the existing conical 
“ olub shell’’ named Cerithium obtusum. 

Crinoids, and Encrinites, also known as 
“ stone lilies,” occur in formations of the 
Silurian, Carboniferous, i 
Triassic, Jurassic, and Cretaceous periods, 
and several forms exist at the present day, 
such as the “ rosy feather star,’’ Comatula 
rosacea. 1mbellala encrinus, and Rhizo- 
crinus lofotensis, about 3 in. high, found 
in deep seas near the British Isles. They 
are Polyzoa, and construct their beautiful 
branched dwellings of carbonate of lime. 
“ Tucks ”? is the name given in Dorset and 
Devon to the pentagonal-sided joints of 


Permian, | 


the stems of Isocrinus or Pentacrinus 
basaltiformis (Figs. 6 and 7), so named 
because the stems resemble basalt columns 
in miniature. E | 

The ‘‘ stone lilies,” Encrinus liliformis 
(Fig. 8), and E. Moniliformis are found 
in the Muschelkalk of the Triassic period. 
The general form of these crinoids con- 
sisted of a long jointed stem up to several 
feet in height, and circular or pentagonal 
in section, crowned by an umbel of arms, | 
five to ten in number, from which the 
numerous polypi protruded their tentacles 
through minute apertures, very similar to 
coral polypi. 

‘‘ Screw-stones’’ is the name given in 
Flintshire to the casts of the insides of 
Crinoids found in the chert of the upper 
beds of the Carboniferous Limestone. In 
the section of a crinoid stem shown by 
Fig. 9, the shaded portion, which was 
originally hollow, but which in the fossil 


state is filled with calcium carbonate, is the 
‘“ screw-stone.’’ Fig. 10 is the long-fin- 
‘gered Crinoid Woodocrinus macrodactylus, 
from the Carboniferous Limestone of York- 
shire. Figs. 11 and 12 are the stems of 
Encrinites, the circular sections of which 
have given rise to the terms “ bird’s-eye ” 
and ‘‘ dog’s-tooth ” limstones and marbles 
of the Carboniferous Limestone in Derby- 
shire and Ireland. 


Fig. 13 is a portion of the stem of 
Encrinus liliformis, and Fig. 14 is a sec- 
tion of the stalk of Rhodocrinus. In 
Yorkshire the detached joints of the stems 
are known as “St. Cuthbert’s beads ” and 
“coach wheels,” as they can be strung on 
a string through the central hole. 


Fig. 14 is a portion of the stem of Bour- 
gueticrinus from the upper chalk of Sussex, 
and Fig. 15 is the head of Apiocrinus 
elegans or the ‘‘pear’’ or ‘‘ peg-top”’ 
encrinite found)\in the Bradford clay over- 
lying the Great Oclite Limestone, Jurassic, 
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in which latter it apparently rooted; it 
was about 9 in. long, with a stem 4 in. in 
diameter, and head up to 2 in. in 
diameter. A few joints of the stem are 
shown in Fig. 16. Apiocrinus parkinsoni 
from the Forest Marble and Cornbrash of 
the Great Oolite was very similar in 
appearance to the former Crinoid. 
Pseudocrinus bifasciatus (Fig. 17) of the 
Silurian epoch closely resembled the spore 
cases of a fern. Marsupites ornatus, M. 
Milleri, and Marsupites_ testudinarius 
(Fig. 18), from the Upper Chalk (Cretace- 
ous) are known as ‘“clusterstones,’’ or 
“ tortoise encrinites,’’ because of their 
resemblance to the so-called “shells ’’ or 
horny plates on the carapace of a tortoise ; 
they had no stems, the underside of the 
umbel being rounded, as shown by Fig. 19. 


Fossil Echinoderms, or sea-urchins, are 
known by various names according to their 
appearance and shape; they were origin- 
ally covered with spines as in the existing 
sea-urchins, but these have become de- 
tached, and may often be found scattered 
in the rocks. 

Galerites conicus (Fig. 20) is known as 
the ‘‘helmet,’’ and Cyphosoma koenigi, 
or, more correctly, Phymosoma konigi 
(Fig 21), is the ‘‘shepherd’s crown,’’ one 
of the spines of which are shown in 
Fig. 22. 

The ‘‘ fairy heart’’ or ‘‘snake’s heart ” 
is shown in plan by Fig. 23. This is 
Micraster cor-anguinum; the ‘“ ox- 
heart”? is Micraster cor-bovis, and 
the ‘‘tortoise heart’’ is known as 
Micraster cor-testudinarium. They are 
all very similar in form, and resemble the 
sugar-loaf’’ or ‘‘fairy-loaf,’’ known as 
Ananchytes ovatus (Fig. 24), in side 
view. A very similar Echinoderm is 
Echinocorys vulgaris. They are all 
found in the Upper Chalk ,of the 
Cretaceous period, and are about 2 
inches in diameter. “ Pound stones” or 
‘“‘quoit stones’? are the names applied in 
Gloucestershire to the Echinoderm Clypeus 
plotti or C. sinuatus (Figs. 25 and 26). 
They are said to have been used at one 
time as 1 1b. weights by dairy farmers. The 
largest specimens are 4 in. in diameter 
and 1 in. thick. They occur in the Clypeus 
grit of the Lower Bathonian and in the 
Inferior Oolite at the base of the Middle 
Jurassic. A very similar form known as 
Clypeus altus is found in the Inferior 
Oolite of Dorsetshire. | 

The ‘‘organ pipe coral” is the fossil 
coral Syringopora ramulosa, of the Lower 
Carboniferous Limestone. A similar popu- 
lar name is applied to the existing species 
Tubipora musica, and they are much alike 
in appearance. 


The curious markings in some of the 
most beautiful marbles are due to the 
corals and encrinites contained in them, 
combined with the fissures and cracks being 
filled with cale spar. 

The “chain coral ” is Halysites catenu- 
larius (Fig. 27); it occurs in the Wenlock 
Limestone of the Middle Silurian. The 
popular name is due to the chain-like 
appearance of the ends of the vertical 
tubes (Fig. 28), which each contained a 
polype, and which formed the main septa 
or divisions. The ‘ buck’s-horn’’ marble 
contains the coral, Favosites cervicornis, a 
magnified view of which is shown in Fig. 
29. This coral was very similar to 
Favosites polymorpha (Fig. 29a), found 
in the ‘‘ featherstone’’ marble of the 
Devonian Limestone formation. Speci- 
mens of these corals can be found at New- 
ton Abbot, Torquay, Totnes, and at 
Babbacombe. Favosites fibrosus, another 
“feather coral,” is found in rocks of 
Silurian age, and Madrepore corals occur 
in the Devonian Limestone and in the 
Plymouth Rag. The “Barton star” is 


Upper Jurassic formations. 


the coral Hennahi from the Great 
Devonian or Stringocephalus Limestone. 

The ‘‘ pod shrimp ” was a small crusta- 
cean about 1 in. to 3 in. in length named 
Hymenocaris vermicanda (Fig. 30), 
found in the Upper and Middle Lingula 
Flags of the Cambrian era. 

The ‘“strawberry-headed trilobite” is 
the name given to the crustacean En- 
crinurus variolaris (Fig. 31), and also to 
E. punctatus, found in the Bala and Wen- 
lock Limestones, Middle Silurian. The 
head shields of these trilobites were covered 
with small tubercles. 

The trilobite Calymene blumenbachi 
(Fig. 32) is popularly known as the “ Dud- 
ley locust,” and occurs in Silurian Lime- 
stone at Dudley, and also in the Llandillo 
rocks and, Wenlock Limestones, Middle 
Silurian. The ‘Barr trilobite” is 
Illaenus barriensis (Fig. 33), found in the 
Woodhope, Barr, and Hay Head Lime- 
stone, near Walsall, and of Middle 
Silurian age. | . 

Trilobites were crustaceans which re- 
sembled the woodlouse (Oniscus murarius), 
and the marine Isopod (Idotea entomon). 
They were so named because the is 
divided into three lobes, viz.: (C)The head 
or cephalic shield, (S) the body rings, or 
thoracic segments, and (P) the caudal 
or tail shield, or pygidium. They were 
capable of rolling themselves into a ball 
shape. ‘“Shrimps’’ occur in the middle 
beds of the Speeton clay, Lower Creta- 
ceous ; that known as Meyeria or Astacus 
ornata may sometimes be found.embedded 
in nodules of hard clay, and “ lobsters ”’ 
have been found in the Lobster Clay of 
Atherfield, of the Lower Greensand forma- 
tion, Lower Cretaceous. The best known 
are Mayeria magna and Astacus vectensis. 
The grinding teeth of the extinct fish 
Acrodus nobilis (Fig. 34) are commonly 
known as “fossil leeches” or ‘‘slugs.”’ 
They are glossy black or dark brown teeth, 
covered with fine serrations, and the 
longest are about 2 in. by 8 in. (Figs. 35 
and 36). They are common in the Lower 
Lias, Jurassic, of Lyme Regis. The pala- 
tal teeth of the fossil ray, Raia antiqua 
(Fig. 37), from the Red Crag and Upper 
Cretaceous, are also known as “slugs.’’ 

“ Fishes’ eyes” is the popular name for 
the spherical grinding teeth of the extinct 
fish Lepidotus maximus (Fig. 38), of 
brown colour or black, from the Great 
Oolite, Middle Jurassic, and also the 
These teeth 
are 4 in. to 3 in. in diameter, and a section 
of one is shown by Fig. 39, while Fig. 40 
illustrates the inverted cup-shaped enamel 
cap of a tooth. 

Fig 41 is a section through the biconcave 
vertebra of a fossil shark. This vertebra 
is 34 in. diam. by 14 in. thick, and closely 
resembles the vertebral bones of the extinct 
Saurians, Plesiosaurus and Ichthyosaurus, 
of the Jurassic and Cretaceous epochs, 
which creatures are commonly known as 
“sea dragons,” and their vertebral bones 
as “salt cellars’’ or “ saucers.” , 

The “Scale fish”? is Lepidotus semi- 
serratus, and also L. Mantelli (Fig. 42). 
These fishes were about 3 ft. long and 
12 in. in diameter, and were entirely 
covered with thick bony scales (Fig. 43) 
about 1 inch by $ inch in size. The scales 
in the fossil state are glossy, and black or 
dark brown. The former fish has been 
found in the Upper Lias of Whitby, and 
the latter in the Wealden of Sussex. The 
fossil internal cigar-shaped bones of the 
extinct sauids known as Belemnites are 
called ‘‘ thunderbolts,’’ ‘“‘ thunderpicks,”’ 
“ fairies’,” ‘‘ladies’,’’ and ‘‘ devil’s fin- 
gers” in various districts. They are very 
numerous in the Upper Marls and Clays 
of the Lower Lias, Jurassic, and also in 
the rocks of the Cretaceous period. The 
bones are usually already converted [into 


flint, chalcedony or iron pyrites when 
found. 

Fig. 44 shows a restored outline of a 
Belemnite, the “dart” being shown at B, 
the phragmocone at P, and the pro-ostra- 
cum, or cuttle bone, at R. This protected 
the ink-bag, which is not often found. 
The best known species are Belemnites 
longissimus, B. pollex, B. clavatus, and B. 
bucklandi. 

The ‘‘Seraphim ” is the name given to 
the large crustacean Pterygotus anglicus 
(Fig. 45), found in the Lower Old Red 
Sandstone. The figure illustrates the 
underside of a specimen 5 ft. long and 
12 in. wide across the body. 

‘‘Starfishes’’ occur in the micaceous 
and calcareous sandstones in the lower 
beds of the Middle Lias, and also in the 
Lower Lias of Lyme Regis, in which beds 
the one illustrated in Fig. 46, and known 
as Ophioderma egertoni, is found. It is 
about 3 in. in diameter. They are also- 
found in the Cretaceous and other forma- 
tions, including the Silurian, in which 
they appear to have originated. 

The five-toed footprints of the extinct. 
amphibians and batrachians, such as 
Cheirotherium (Fig. 47), are popularly 
known as ‘“lady’s feet’’ in Cheshire. 
They occur in the Keuper (Triassic) sand-. 
stones at Stourton Hill, near Birkenhead, 
and also at Lymm and Runcorn. 
These amphibians have been designated 
Labyrinthodons, because their teeth wher 
viewed in cross section are formed of 
radial zig-zag septa or diaphragms. 

The oyster Ostrea corinata (Tig. 48) is- 
commonly known in Hampshire as the- 
“ cock’s-comb, because of the- highly 
serrated edges of_the valves of the 
It is found in the Chalk Marl and the 
Upper and Lower Greensand formations, 
and 3 in. to 4 in. in length. The “fm 
oyster,” Ostrea frons (Fig. 49) oxo 
in the Upper Cretaceous beds, and the 
“devil’s toe-nail”’ is the popular name- 
applied to the fossil oyster Gryphaea in- 
curva (Fig. 49a) from the Lower Lias. 
The “Cinder Bed,” about 6 ft. thick, of 
the Middle Pinbeck, Jurassic, at Swan- 
age, is composed of masses of the oyster, 
Ostrea distorta. The stratum has a on- 
spicuous black and cindery appearane. 
The “ Mussel chalk,” or Muschelkalk, of 
the Triassic in Germany, contains large 


quantities of the bivale mollusca Gervillia. | 


socialis (Fig. 50) and Avicula socialis 

(Fig. 51). In the middle Coal Measures- 

of the Carboniferous period what are 

known as “Mussel bands’’ occur, with 

bivalve mollusca of the genera Anthragosia, 

Anthracomya, and Anthracoptera. These- 
resemble Unio shells, and an illustration: 

of Anthracomya modiolaris about 14 in. 

long of the family Unionidae is shown in 

Yig. 52. The Tankersley, or ‘‘ Mussel-bed’ 

ironstone ” of the Middle Coal Measures — 
of Sheffield yields abundant specimens of 

Anthracosia. These fossils are usually 

black or dark brown in colour. 

Oysters (family Ostreidae) have been 
first found in carboniferous strata, the 
cockle (Cardiidae) dates from the 
Devonian period, the scallop (Pectenidae) 
also appears to have developed during the 
same epoch, and the whelk (Buccinidae), 
together with the razor-shell (Solenidae), 
occur in the Upper Cretaceous, while the 
periwinkle (Littorinidae) is found first 1m 
Tertiary formations. 

The so-called “cockle bed” at tho top. 
of the Woolwich beds of the Eocene period 
is an argillaceous limestone, containing 
Paludina lenta, a univalve resembling & 
periwinkle; and the so-named “cockle 
shell limestone,” of the Yoredale series: 
of the Lower Carboniferous, contains the 
scallop, Pecten papyraceous. The “ Venus. 


bed ” is’a marine formation of. the Middle 


Headon beds (Oligocene), and contains the 
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bivalve Cytherea incrassata, which re- 
sembles a cockle. Bognor rock (L. Eocene) 
contains numerous cockles named Cardita 
bronginarti. “ Button stones’’ is the 
popular name applied to the fossil Echino- 


erm or sea-urchin. Discoidea enbuculus, : 


4 in. to 4 in. in diameter and circular in 

lan, is found in the grey chalk and Upper 
Greensand (Cretaceous). A larger species 
known as Discoidea cylindrica, up to 2 in. 
diameter, is shown in Fig. 53. The fossil 
.Actinozoa, or sea-anemone, with a cal- 
«areous skeleton known as Anabacia 
hemispherica (Figs. 54 and 54a), and also 
A. orbulites, from the Great Oolite or 
Bathonian formation (Middle Jurassic), 
is also called a “butt-stone.” ‘‘ Lamp 
shells ” are the fossil and existing bivalve 
mollusca known as Lingula, such as 
squamiformis 4 in. long, from the Car- 
‘boniferous Limestone; L. davisii, from 
the Lingula Flags of the Cambrian 
epoch; and L. Quadrata (Fig. 55), from 
the Ordovician. These shellfish have 
chitinous shells and are provided with a 
muscular footstalk, by means of which 
they anchor themselves down in the sand 
or mud. 

The existing species are Lingula 
anatina, and the American species, L. 
pyramidata, found on the North Carolina 
coast. : 

“Tuning forks” is the common name 
for the Graptolites (Hydrozoa) known as 


‘Climacograptus bicornis (Fig. 56), and’ 


Dicranograptus ramosus (Fig. 57), from 
the Dicranograptus Shales of the Bala 
beds of Upper Ordovician age. 

“ Birds’ nests ’’ and “ Crows’ nests ’’ are 
the popular names applied to the Cycads 
designated Mantellia nidiformis, and M. 
fy ; which were vegetables resem- 
bling a pineapple, and related to the exist- 
ing Zamia spiralis of South Australia. 
Mantellia nidiformis (Fig. 58) is found 
in the Great Dirt Bed or Black Dirt, 
which is a layer, about 12.in. thick, of 
sandy carbonaceous clay overlying the 
Portland Stone beds (Jurassic). This 
dayer ‘also contains numerous silicified 
trunks of trees. 

M. cylindrica (Fig. 59) is found in the 
Lower Purbeck beds, but the fern-like 
fronds of these Cycads are usually missing. 

“Larch cones’’ is the name applied to 
the fossil dung or coprolites of fishes and 
gaurians found in the Jurassic and Cre- 
taceous formations. They contain the 
once bony scales of Ganoid fishes, and are 
composed of from 30 to 60 per cent. 
of phosphate of lime. They are some- 
times known as ‘“ Bezoar stones,” from 
their resemblance to the concretions found 
‘in the gall bladder of the Bezoar goat or 
wild goat, Capra egagrus, and which con- 
cretions were at one time used as an anti- 
dote against poison. _ 

Fig. 60 illustrates curious relief mark- 
ings in the limestone of the Purbeck beds 
at Swanage which are believed to be the 
remains of “ seaweeds,” and are known as 
fucoidal markings. 
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MAKING TURBINES NOISELESS 


Many engineers claim that the steam 
turbine is superior to the reciprocating 
engine for producing electric power becausn 
of its higher fuel economy, smaller size, 
and lower first cost. But, on the other 
hand, some of the first installations of tur- 
bines turned out to be very noisy, so that 
preference has been usually given to en- 
gines under conditions where quiet opera- 
tion.is essential. 


The engineers of the new Hotel Am.. 
‘bassador at New York were not satisfied to. 


follow this practice, however. They pre- 


ferred to use turbines, if it was possible to 


do so, and felt convinced that if the 
‘machines were properly installed their 


slight hum could be suppressed. They, 
therefore, drew up specifications for a 
thoroughly modern plant for the Am- 
bassador. á 

The equipment specified consists of 
three 200 H.P. non-condensing Westing- 


house turbines, each of which drives a} 


200 kilowatt, 250-volt. direct-current 
Westinghouse generator. Special atten- 
tion was given to the turbine foundations 
in order to prevent the vibrations of these 
high-speed machines from being trans- 
mitted to the structure of the hotel. The 
foundations were to consist of a concrete 
block which was to rest on a 2-inch bed 
of sand and was to be separated from the 


building’s foundations by a thick layer of 


cork on three sides and an Open space on 


L. the fourth side. 


SILENCING THE TURBINES. 


In spite of these precautions, however, 


the turbines could be heard in many parts 
of the hotel as soon as they were started 
up. Puzzled at this apparent failure of 
their plans, the engineers made a 
thorough examination of the installation, 
and soon located the trouble. In pouring 
the concrete block, the cement had leaked 
out into the cork and the sand, and had 
formed a solid mass, thus destroying the 


sound-absorbing cushion that had been 


prepared. These defective foundations 


were, therefore, torn cut and new ones were 


laid. The rock was levelled, brought to an 
even surface with cement, and the four 
sides enclosed with 8-in. brick walls up to 
the floor finish, the ‘whole of which was 
then waterproofed. A 2-in. layer of hair 
felt was placed on the bed. and a 2-in. layer 
of compressed cork placed on top of that. 
Then came another layer of felt and 
another of cork, and this same insulation 
was returned up the face of the brick walls 
to the floor level. The interior surface 
was again waterproofed with 5-ply mem- 
brane felt and pitch, this returned over 
the top edge of the side-wall insulation. 
Into this insulated waterproof box a con- 
crete block was carefully poured, which 


extended over the side-wall insulation with 


brass drip strip cast into the foundation. 

This new arrangement solved the 
problem. Even in the grill-room, which is 
directly above the turbines, not a sound 
from the engine-room can be heard. 


EXHAUST STEAM USED ror HEATING. 


Another interesting feature of the Am- 
bassador’s power plant is the method used 
to regulate the steam supply. In order 
to eliminate boilers, with their smoke, 
dirt, and trouble, steam is not made on the 
premises, but is obtained from the New 
York Steam Company. It comes in at 
160 lb. pressure, passes through the tur- 
bines, and is exhausted by them at a pres- 
sure of 7 lb. This exhaust steam is used 
for heating, making hot water, operating 
the absorption refrigerating machinery, 
and for various kitchen and laundry pur- 
poses. 

The largest part of the demand for steam 
is, of course, for heating ; and if the tur- 
bines were operated with the same load all 
the year round, a large amount of steam 
would necessarily be wasted during the 
summer months. To avoid this, a supple- 
mentary supply of electric power is ob- 
tained from the New York Edison Com- 
pany. 

In winter, therefore, two turbines are 
regularly in use (with. the third as 
a spare), and these supply all the steam 
and most of the power required. In 
summer, however, the exhaust from one 
turbine furnishes all the steam needed, so 
the other one is shut down, and a larger 
amount of electric power is drawn from 
the central station. A special switchboard, 
built by the~ Westinghouse Company, 
permits various combinations of circuits to 


be supplied by either the turbines, or 
central station, in accordance with the 
demands for steam. In this way, the most 
economical ratio of purchased steam to 
purchased electricity can he constantly 
maintained. 


— eae) 
THE POPULAR SIDE OF MODERN 
SCIENCE. 


Last Saturday night a soirée organised 
by a dozen of the Liverpool local societies 
was held in the Museum and adjoining 
Central Technical Schools, William Brown 
Street. The numerous rooms and alcoves set 
apart for exhibitions, demonstrations, and 
lectures were thronged with visitors who 
for four crowded hours were kept on the 
tiptoe of interest, and the only criticism 
heard was that so much was happening at 
once that it was impossible for the visitor to 
see and hear all that was offered for his 
money. For instance, nine lectures were 
given by well-known scientists and public 
men, this necessitating their delivery in 
simultaneous batches of three and reducing 
the visitor to the necessity of making a 
choice from a programme which pulled 
him all ways at once. While such bodies 
as the British Association of Chemists, the 
Institute of Chemistry, and the Society of 
Chemical Industry displayed exhibits of 
general interest in the way of instruments, 
dyes, and chemicals, and illustrated 
methods adopted in chemical research, the 
other societies were in a position to show a 
vast number of objects of peculiarly: local 
interest as having reference to the history, 
in its all-embracing sense, of Lancashire 
and Cheshire. Thus the historic, geo- 
logical, biological, botanical, and allied 
bodies brought together a mass of exhibits 
which made a very special appeal, and 
there must have been many among those 


‘present who realised for the first time what 


a rich hunting-ground Lancashire is for 
the votaries. 

Of the nine lectures, we are indebted to 
the “ Liverpool Daily Post ” for four of 
the most interesting, as follows :— 


ENERGY FROM THE SUN AND THE ATOM. 


A paper on “Chemistry as a World 
Force” was read by Professor I. M. Heil- 
bron. He said that the real basis of the 
wealth of the world lay in its available 
energy, and for that we were dependent on 
the energy obtained from the rays of the 
Sun, for it was these that were actually 
utilised in the combustion of coal or oul. 
He péinted out the serious position which 
must eventually result when such sources 
of energy have been used up, for, although 
the plant functioned as a vital storehouse 
for the energy of sunlight, such a source in 
itself was now insufficient to meet the 
world’s demand. The lecturer then dealt 
briefly with recent research work on the 
structure of the atom, and explained how 
Sir Ernest Rutherford had brought about 
the disintegration of certain of the 
elements. In such transmutations energy , 
was released, and it was possible that 
herein lay the source of our future energy 
supply. | 

Chemical research had resulted in the 
solution of the problem of artificially con- 
verting the nitrogen of the air into soluble 
nıtrates, and this process, from the point 
of view of increased food supply, was of 
the highest possible importance to man- 
kind. Turning his attention to problems 
connected with organic chemistry, Pro- 
fessor Heilbron dealt with the subject 
chiefly from the standpoint of the living 
organism. The living body, whether in the 
plant or animal kingdom, was each in- 
stant, he said, undergoing the most ex- 
quisite series of chemical changes, building 
up and breaking down, with equal ease, 
substances’ of “bewildering complexity. 


eget i 
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skyline far above the straying sheep on the 
steep slopes of vivid green the buzzards. 
screamed and planed on broad wings, the 
very embodiment of the joy of living 
Then suddenly every ‘eye was turned sa- 
wards, for in the deep-water channel the. 
mirror surface of the sea was shivered into 
a thousand fragments of light as a schod 
ot whales rolled. upwards into the su- 
shine. 

Some half-dozen of them were mother 
whales, with their babies fast held to then 
with clasping fin, so that the two rolled 


It was only natural, he said, that in 
view of the advances made in biology, a 
big effort should have been made to discover 
the actual mechanism responsible for 
heredity. In the case of the lower 
organisms one could enumerate a large 
number of different characters, the funda- 
ments of which were in some way handed 
on from generation to generation. In man 
the number would appear to be beyond 
calculation. There were all the characters 
of the body structure which varied so much 
that no two individuals were quite alike, 
and, in addition, there were mental traits. 
How did a fertilised egg carry within it 
the character for, say, blue eyes from the |w ] 
mother and a character for love of music| tion, or perchance to gossip about their 
from the father? The human egg was] Offspring, if so much of humanity is to be 


Each action was, nevertheless, governed by 
and dependent upon the same energy laws 
as controlled the chemical reactivity of 
‘inanimate matter, and thus there was no 
= reason to doubt that, as research work pro- 
ceeded, our knowledge of the living cell 
would be greatly increased, and through 
this our mastery over disease established. 
He pointed out how in recent years we 
had come to recognise the very important 
part played by the presence of the most 
minute traces of chemical substances in 
the economy of life, and under this head- 
ing dealt briefly with three very important 
classes of compounds—vitamines, enzymes, 
and hormones. Although ag yet it is only 
in the case of the hormones that actual 
laboratory syntheses have been effected, he 
said there was little doubt that laboratory 
symtheses in the other groups would eventu- 
` ally follow. In conclusion, Professor 
Heilbron briefly described experiments 
recently carried out on the photosynthesis 
of plant products, and showed how the 
mystery surrounding the operations con- 
ducted by Nature in her hidden laboratory 
had been at least partly solved. The pro- 
duction of organic compounds in the plant 
was due primarily to the energy derived 
from the Sun, but given another source of 
energy, such as might be obtained from 
the atom, there was no reason why it 
should not be possible to supplement 
natural products by synthetic foods. 


Recount WORK on Atomic STRUCTURE. 


In a lecture on this topic, Mr. J. Rice 
said: The hypothesis that matter is 
“grained” in structure and not con- 
tinuous first appeared in literature in the 
poem “ De Rerum Natura,” by the Latin 
writer Lucretius, but undoubtedly the view 
was entertained by philosophers of still 
earlier times. 

The “atom” of the Greek and Roman 
speculative philosophy was, however, a 
very crude concept compared with the 
picture for which the experimental science 
of the last three centuries supplies a large 
body of cumulative evidence. The physicist 
was driven by the logic of the phenomena. 
with which he was especially concerned to 
postulate a “ structure ” for the chemist’s 
atoms, e.g., a study of the spectral lines 
of sodium led the American physicist Row- 
land to declare that a sodium atom must 
be at least as complicated a mechanism 
as a grand piano. It was not’ until the 


one. And the mothers with their babie 


in diameter, while the héad of the male| and again a mother would straighten out 
sperm cell was only about one five-|upon the surface with quick vibration of 
hundredth of an inch in length. Yet the| quivering fins and tail as she gave the 
answer to this difficult question had to a| breast to the little (in a comparative sen» 
cnsiderable extent been reached, and the| only) image of herself, while round them 


elaborate mechanism made known by the reared and tumbled in a weird jazz sta 
use of the microscope. dance the unattached and irresponsible 


Professor Dakin showed by means of 
lantern slides how the mechanism of 
heredity had been located in the nucleus 
of the egg cells and spermatozoan cells. 
The actual structures involved—structures 
which usually demand the highest powers 
of the microscope, and the most-skilled 
technique before they could be seen—were 
next described. The most wonderful 
analysis of the mechanism of heredity had 
been made by certain American scientists 
working with a species of fruit fly. This 
had been bred on a very large scale, the ex- 
periments costing thousands of pounds, but 
the results had been worth the expenditure, 
and one could deduce much appertaining 
to man from these easily-controlled insects. 

In conclusion, Professor Dakin pointed 
out certain problems which remain un- 
solved, and touched upon the interesting 
question of the inheritance of sex. 


Way WE BUTTER BREAD. 


Professor J. M’Lean Thompson, in a . > - mables 
lecture under this heading, said the cul- Ste este Dense at on En í 
ean of wheat br pre-historic in the Safety 
“Old World,” and ‘that to the Chinese Sade E ere a cng cae fe . 
of 3,000 B.c. it was a gift direct from Pape oe esate or Mtg a ar La 
heaven, long established as a staple crop. |2150 When d aie of electricity, a 

With the aid of diagrams and an exhibit | 7? My outs we Ganotimnes a Opi 
of milling products, the lecturer denion- ti alr Keak uint of static electnaty 
strated the wonderful structure of a grain is PARDO hen a non-conducting sib- 
end of the nineteenth century that the dis- | of wheat, describing the position and pro- ae ae and a conducting substance mæt 
covery was made that in a sufficiently rari- | Portions of the germ, with its valuable | bith fiction. but the intensity of the 
fied gas a powerful electric field, could | Store of .body-building foods of the endo- current is not as great as when two 
sunder a small part called an “electron ” | Spetm, with its wealth of energy-giving | tances. both non-conduotors, are brought 
from an atom. These electrons had a per- | Starch, to which the qualities of our bread tog other and rubbed. This’ phenomenon 
manent and unchangeable electrical charge | are largely due; and of the bran which occurrs. generally dn dry, crisp, 
(of the negative kind), which was the same| protects the germ_and the endosperm in weather, and seldom occurs in rainy % 
for all electrons, no matter from what kind | the whole grain. He showed that a grain | foggy weather or when the relative 
of atom they were severed. It was inferred | Of wheat thus contained the essentials of humidity of the atmosphere is high. The 
that there might be many more electrons | human food in compact and convenient theory is very old, but its application © 


in each type of atom than those we could, form, but that in white bread the- principal : a state was pratt: 
as it were, drag out of it by our experi- | ingredients were the products of the starchy the cause of fires in this s prac 


mental appliances. endosperm, which is defective-in fats, this 

Further, since the atom was electrically | being the reason why we add butter to 
neutral as a whole, it was believed that| bread. Our preference for white flour was, 
there must be an electrically positive | he said, considered unjustifiable, for in the 
nucleus in every atom, itself constituted | complete removal of bran a valuable layer 
possibly of “ positive electrons,” or “ pro- | Of body-building food is generally removed. 
tons,” as they were called. The lecturer | To the presence of this layer in bran the 
then gave a brief review of the evidence| food value for animals of a bran hash is 
which has accumulated in the last two| Mainly due. 


decades in favour of this view. Concern- —————>-_ 2 6 &-<——____ 
ing the numbers of protons and electrons WHALES AS NURSING MOTHERS you to the cat, causing at to jump and run 
‘away. a 


in each atom, the problem was, he said, 
practically settled. It was concerning their| On one of the few days of high summer | Tear up some pieces of common wr 
arrangement that doubt and difficulty still | this season our motor-boat slid quietly | paper until they are about oneq 
remained. out of Canna harbour to search. out the] inch square, spreading them. out on $ 
depths beneath the beetling cliffs of Rum | varnished table. Next. take: a sheet 
with rubber eels for the great lythe that | paper without glazing: and! lay it i. 
lurked among the tangle. The sea was a | another part of the varnished ‘table, holt 
flat calm, and the waters were sleeping in ling down with one hand; and rub it briskly 
the ancient caves where the seabirds į ,with a large rubber eraser. Lift the psp” 
digested their heavy meals.. while. onthe upbfrom the ‘table by one .cornet, 


sense the presence of the boat as something 
alien, if not hostile, and with lashing tails 
and heavy plunges began to demonstrate 
their displeasure, so that lest they or we 
should mar in aught the perfect memory 
of that marvellous scene, we turned aside 
and let the leviathians pass on. Monsters 
they were, but not monsters as whales go, 
for they would average only some 20 fet 
or thereby, of a dull greyish-white colour, 
with darker irregular blotchings. And» 
they passed onwards towards the ocean 2 
the west, making a moving track of fr 
in the golden glories of the setting sm. 
while an old word came to me from other 

days—‘‘ Even the sea-monsters draw ai 

the breast; they give suck to their yumg 

ones.’’—R. T. J., in the ‘ Scotsman.’ 


—_ oo 
ELECTRICITY IN PETROL. 
By Warrer L. WEDGER. 


of several fires, the origin of 
been a mystery. 
Static electricity can be demonstrated 1t 


or carpet when your family cat comes ? 
from the cold outside air, rub its 
briskly with your hand, then touch the 
cat’s nose with your finger and 4 
spark of static electricity will pass from 


Minute MECHANISM OF [NHERITANCE. 


` Professor W. J. Dakin’s topic was “ The 
Microscope and Heredity,” and he gave 
Some very striking facts relative to the 
most recent investigations. | 


together through the parting waters a. 


only about one-hundredth part of an inch | found in those great monsters. And over 


members of the troop. At last they seemed to | 


cally unknown previous to ten years 88° — 
when it was proved to be the direct pe i 


several ways as follows: Stand on a $ | 


Í 
| 
| 
1 
Í 
1 


i 


went ever two and two for mutual prote — 
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Pies tape a 


ee i 7 
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the suspended -sheet. 
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‘allowing your hand to touch any other 


part of the sheet, and while hold- 
ing it perpendicularly bring the pointed 
finger of your other hand to within 
two inches of the bottom part cf 
The sheet will 
instantly fly to and adhere to your 
finger. Next rub the sheet again in the 
same manner and hold it horizontally 
about one inch above the small pieces 


of paper you have spread on the table, 
and the sheet. will attract the pieces of’ 


paper. 

While in your stockinged feet, walk 
along a carpeted floor of your house, rub- 
bing your feet hard against the carpet 
as you walk. Then touch the chandelier 
with one of your fingers and a spark will 
fly from your finger to the metal, and you 
will feel a slight shock. 

The passage of a rubber comb through 
a lady’s hair will sometimes cause the 
ends of the hair to be attracted to the 
hand or comb after it has left the hair. 

The generation of static electricity has 
been noticed when the following substances 


have come together :— 


Petrol passing through a rubber-lined 
hose. Petrol passing through a chamois 
skin. Olothing being rinsed in a tub of 
petrol by some person lifting the clothing 
up and down in the liquid. Petrol being 
drawn. in a forceful stream from a petrol 


into the five-gallon can, from which the 
current had no chance to escape owing 
to the wooden insulating handle, and col- 
lected with ever-increasing intensity until 
it jumped around the woodle handle, 
causing a spark which ignited the vapour. 


e Fireman 
a— = @ Ge 


SCIENTIFIC NEWS. 


——— 

Several large fireballs were seen in the 
latter half of October. On the 25th, at 
1lh. 43m. p.m., a brilliant Orionid, three 
times as lustrous as Venus, was seen by 
Mr. Prentice at Stowmarket. On October 
25, about 6h. 50m. a.m., a large fireball 
was observed from Portsmouth with a 
direction from South-East to North-West 
at low altitude. On October 31, at 5h. 
10m. p.m., Mr. F. T. Naish reports that a 
very large daylight meteor was seem from 
Neath, South Wales. It descended verti- 
cally, to a point 30 degrees South of East, 
nearly on the horizon. Further observa- 
tions of these objects would be valuable. 


Members of the Gilbert White Fellow- 
ship, under the guidance of Mr. N. B. 
Kinnear, last Saturday saw the collection 


pump into a metal receptacle which is|of the Mount Everest Expedition, and it 


kung or rests on an insulating substance 
which prevents the escape of the current 
as generated. Petrol being drawn from a 
large above-ground tank through a canvas 
pipe coated inside with shellac varnish, 
and in many other ways. 

In all the foregoing the same theory 
applies, viz.: petrol and rubber are non- 
conductors ; petrol and chamois skin are 
non-conductors; clothing and petrol are 
likewise- non-conductors; petrol being 
drawn from a metal pump, the petrol is 
a non-conductor, but the metal of the 
pump is not; petrol rubbing against the 
surface of a shellac-lined canvas pipe, both 
being non-conductors. 

The following is the history of a few 
cases which I have investigated :— 

A large private garage in Brookline, 
Mass. Brick walls, cement floor, and a 
petrol pump at one side against the wall. 
Elegant limousine car standing on the 
floor. Chauffeur was intending to go out 
in the car, but found it was low on petrol, 
so he took an ordinary five-gallon tin can 
with a bail to it, and on this bail there 
was a wooden handle. He hung the can 
by the wooden handle on the hook of the 
pump nozzle, and started to fill it with 
petrol. He had pumped about one gallon 
into the can and was just starting on the 
second gallon when he noticed a spark 
jump from the wire bail to the nozzle of 
the pump. Instantly the petrol was on 
fire. The ga:age door was partly open 
and he grabbed the can around the middle 
znd threw it out of the door, then put 
out the fire with an extinguisher. He 
was not smoking, and was at loss to ex- 
plain the origin of the fire. The can was 
practically uninjured, so he wiped it out 
carefully and hung it on the hook of the 
pvmp a second time by means of the 
partly burned wooden handle. 

This time he got two gallons into the 
can, but on starting to pump the third 
gallon, fire again occurred. Being thor- 
oughly frightened, and imagining that evil 
spirits had got into his petrol, he drove 
to a public garage and got filled up there, 
I was sent to investigate it and saw clearly 
how the old theory applied. The forced 
stream of petrol coming through the metal 
nozzle of the pump caused friction between 
the petrol and the metal, generating static 
electricity, which was carried downward 
by the rapidly-moving column of liquid 


was surprising to find that birds found at 
altitudes up to 21,500 feet were similar 
to those of England and other parts of 
Europe. The dipper was seen in its Euro- 
pean dress, and also in a darker aspect; 
the blackbird was practically the same as 
ours, but a little bigger; the blue rock- 
thrush and the red-billed chough were like 
those of Europe. There were various larks 
credited with fine singing. A tree-spar- 
row was found at 14,000 feet, and so also 
was a crested cuckoo. Only one little wren 
was found, but this showed a difference 
from the young wrens of Europe. From 
the foot of the mountain in Napal came 
bull-finches, green-finches, and the exceed- 
ingly charming rose-finch. The bush 
robin, blue wiith a tan breast, was also 
admired. 

The General Post Office has completed 
arrangements for the issue of broadcasting 
licences. Fifty thousand books, each con- 
taining fifty licences, have been distributed 
among all head and branch post offices 
throughout the country. The broadcasting 
licence has reference only to receiving 
apparatus manufactured and supplied by 
the British Broadcast Company, which is 
shortly to be registered. The cost of the 
licence is 10s., and one taken out now ex- 
pires on September 30 next. The com- 
pany’s apparatus will bear a registered 
mark, a circle with the initials “ B.B.C.” 
and the words ‘“ Patent approved by H.M. 
Postmaster-General.’’ Owners of experi- 
mental or home-made receiving apparatus 
have to obtain an _  experimentalist’s 
licence, the fee for which is also 10s., after 
filling in a form giving full particulars 
to the G.P.O. 


According to a message from the 
“Times” Paris correspondent, M. 
Edouard Belin has devised a method for 
secret wireless communication. He em- 
ploys a device for securing the almost 
absolute synchrony of motors at the re- 
ceiving and transmitting stations. These 
actuate a cylinder through the medium of 
six concentric discs provided with notches 


and levers which, when engaged, revolve 
the cylinder. Like the dials of a secret 
lock, they can be set to an almost inde- 
finite number of combinations. The par- 
ticular combination at which a message 
is to be passed is selected beforehand by 
the receiving and transmitting stations, 
and so long as it is known only to them 
secrecy is secured. It is possible, however, 
that, by long and patient watching, a 
stranger might note the periods of silence 
and so contrive to read the messages. M. 
Belin has added an adaptation from a 
well-known mechanical cipher in which 
the significant words occur in the course 
of an apparently continuous page of 
writing or printing, but can be detected 
by placing over the sheet a secret stencil 
cut so as to reveal only the message. The 


intervals of silence in M. Belin’s device 


are filled by messages sent out from a sub- 
sidiary apparatus, and with no other pur- 


pose than to conceal the existence of the 


gaps. It is evident, as the ‘‘ Times”’ re- 
marks, that the use of wireless, in peace 
and in war, could be expanded almost in- 
definitely if the communications can be 
secret. 


Colonel Sir Francis Younghusband, the 
President of the Royal Geographiical 
Society, speaking on his Indian frontier 
experiences last Saturday at the Working 
Men’s College, referred to the Mount 
Everest Expedition and said that another 
expedition was already being organised. 
to go out next year or the year after, and 
they then hoped to get to the top. The 
great difficulty, he said, was the lack of 
oxygen. The atmosphere was so very thin 
that there was not enough oxygen in it for 


the requirements of the human body, and. 


those engaged in the ascent had to go on 
breathing as hard as they could to get it. 
It wag fully believed that, with an im- 
proved apparatus for the oxygen the next 
time the expedition would be able to get to 
the top. A difficulty was carrying a 50 Ib. 
oxygen cylinder when climbing, and it was 
a question. of whether it was an ad 

to have the oxygen considering the - 
culty of haying to carry the weight. The 
conclusion arrived at was that it was 
better to carry the-weight and have the 
advantage of the oxygen. Half a mile 
only remained to be conquered, and there 


was the fullest belief the next expedition | 


would succeed. 


A disclosure is made in the Great 
Western Railway Company’s magazine for 
November—that on May 4, 1904, an ex- 
press ran from Plymouth to Paddington 
at an over-all speed of 66 miles an hour, 
exclusive of stops, and at times during the 
journey exceeded 102 miles an hour. Sar 
‘Tames Inglis, then general manager of the 
Great Western, refused to allow details of 
the journey to be published; but as the 
figures were recorded by a distinguished 
railway engineer, the late Oharles Rous- 
Marten, an old contributor to our own 
pages, they are doubtless correct. Ninety 
miles an hour is probably the greatest 
speed ever attained on any railway other 
than the Great Western. The Great 
Western ‘from London io Bristol has 
scarcely the vestige of a gradient apart 
from two short strips between Swindon 
and Bath. Hence the notable feat accom- 
plished daily by the 11 a.m. from Pad- 
dington—a train usually weighing 520 tons 
and comprising nine 70 ft. corridor cars— 
which covers the 118 miles to Bristol in 
exactly two hours, and occasionally 
reaches a speed of 85 miles an hour. 


Sir H. Maxwell-Lefroy lectured last 
week at the Y.M.C.A. Rooms, Aldersgate 
Street, on ‘‘How Insect Pests are 
Tackled’ He said it was only by close 
and) painstaking study of their habits by 
entomologists that means had been devised 
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LETTERS TO THE EDITOR 


INVISIBLE SUNSPOTS—COMPU TING 
AN BPHEMERIS—BAADE’S COMET 
1922c—AN HONOUR FOR MR. IN NES. 
[157.}—Invisibte Sunbspots.—The welcome 

letter from Mr. Buss in last week’s number 

[146, p. 164) on the subjects that one associates 

with fhis name leads me to give 2 short 

oe of : PAT paper by Professor George 
. Hale, of the Mount Wilson Observatory, 
entitled ‘‘ Invisible Sunspots.” Some four- 

Institution of Mechanical Engineers) said | teen years ago Professor Hale proposed a 

they owed a great deal to the men who | vortex hypothesis of sunspots, the assump- 

had advanced the causes of engineering tion being that a sunspot resembles a vast 
and chemistry in the past, but he though; tornado in ve electa na particles er 

f ; ; ; ` | ionization in the solar atmosphere are rapidly 

it py E dae etite: ee oe re whirled. These revolving charges Cause 

In the Spirit rather than in the Systems | magnetic fields, which have been much 

, g 

they had initiated. „Engineers - and | studied by Hale, and by an ingenious scheme, 
chemists had done a great deal for man- depending in principle on the Zeeman effect, 
kind, but there was much yet remaining | he is able to detect the magnetism, measure 
for them to do. Dr. Armstrong, respond- | the strength of the field, and distinguish be- 
ing, declared that they, as chemists, had to|tween the polarity of difierent kinds in 
make up their minds within the next two | different sunspots. Certain facts that 
or three years whether they were going to | emerged in this work of determining polanty 
rehabilitate themselves with their pro- | led ieee ae pana for pee 3 i avs 
. j vortices which gave appreciable magnet 
fession or veo they veh e E fields, but in which the cooling due to expan- 
remaim m tne CEMESS: ey 80t | sion was not sufficient to cause darkening 
to do all they could to enhance the status perceptible as a sunspot. 

of a ee oe to panda profes-|" It is unnecessary to give details of the 
sional etiquette. Every chemist iuu a 

duty to perform to his profession, wh; -h 


search. It may tbe sufficient to say that in- 
| visible spots have been detected in this way 
they must strive to place in the positaon 
it ought to occupy. 


which afterwards became visible. On the 
other hand, spots which had been visible but 

Emeritus Professor Crum Brown, for 40 
years professor of chemistry at Edinburgh 


disappeared to the eye were still detected 
TJniversity, has died, aged 84. He was the 


magnetically. On several occasion a magnetic 
field was detected following a spot group or 
brother of the author of “ Rab and his 
Friends.”’ 


visible spot, which might or might not de- 
“Radio Phone Receiving,” edited by 


velop into a companion spot. In looking up 
Erich Hausmann, Sc.D. (London, Con- 


earlier records cases were found in which a 
magnetic field was observed when no spot was 

stable and Co., 10, Orange St., W.C., 9s. 

net), is the valuable fruit of nine 


seen, but Professor Hale suggests that a spt 
prominent American authorities on the 


possibly there may have escaped notice, and 

concludes with the remark that te 
systematic observation of invisible spets, 
especially during the periods preceding and 

subject, of whom the editor is one of the | fo lowing the visible life of those that reach 

foremost. The latest information on the| maturity, should assist materially = a. 

radiophone is given in simple language, | "8 the rapa of spot orn pases 

and as a reliable and easily compre- hea. the aut Toalla aie oe 

hensible guide to the selection of apparatus, | "an nese BES, Teen oo ee 

and the theory and practice of regeiving 

messages of varying wave lengths, and 

transmitting, it will be found most re- 

liable, both by the technical reader and the 


This may not seem to have much connec- 

tion with Mr, Buss’ letter with which I began 
amateur. The volume is well illustrated, 
and was first published in America last 


this paragraph, except that it gives a reason 
April. 


for careful visual observation of the solar 
“Popular and Concise Wireless,” by 


surface with a view to detecting and putting 
on record the smallest spots. It appears that 
Lieut.-Col. C. G. Chetwode Crawley (Lon- 
don, Hutchinson and Co., Paternoster 


a small spot was seen at Mount Wilson in 
June last which is of great interest, because 
it was in high solar latitude and, therefore, 
heralded a new cycle, but escaped detectien 

Row, 1s. 6d.), is a useful manual, espe- 

cially for those who have no previous 

knowledge of the subject. It includes a 

good deal about the past history, present 


at some other observatories. 
Ephemeris (282, p. 167].—I fear that 
attainments, and future possibilities of 
wireless throughout the world. 


“ Arietis” asks too much in the way of space 
=e o 0 


for counteracting the activities of insect 
pests, which had been doing enormous 
damage for years to the sugar cans, 
cotton crops, and orange groves. In the 
sugar plantations, in which in one year, 
over an area of 100,000 acres, canes were 
destroyed of the value of £600,000 by 
caterpillars, successful preventive measures 
had been devised which cost no more than 
4d. an acre. In Sinde and other 

in India, where in 1905 and 1907 all the 
eae crop was lost, it was now entirely 
saved. 


Chemical Industry. Dr. E. F. Armstrong, 
president of the parent society, presented, 
on behalf of the members, a microscope and 
accessories to Mr. F. R. O’Shaughnessy in 
recognition of his services as secretary of 
the Birmingham and Midland section, an 
ofice he had occupied for seventeen 
years. <A gift of a diamond and opal ring 
was also made to Mrs. O’Shaughnessy. 
Proposing the toast of ‘‘The Society of 
Chemical Industry,” Mr. E. ©. R. Marks 
(chairman of the Midland section of the 


The following is a list of those recom- 
mended by the President and Council oł 
the Royal Society for election to the 
Council at the anniversary meeting on the 
30th inst. :—President, Sir Charles Sher- 
rington; treasurer, Sir David Prain; 
secretaries, Mr. W. B. Hardy and Mr. 
J. H. Jeans ; foreign secretary, Sir Arthur 
Schuster. Other members of the Council: 
Professor V. H. Blackman, Professor 
H. C. H. Carpenter, Professor T. R. 
Elliott, Sir Sidney Harmer, Professor A. 
Harden, Professor W. M. Hicks, Professor 
H. F. Newall, Professor G. H. F. Nuttall, 
Professor D. Noel Paton, Lord Rayleigh, 
Professor O. W. Richardson, Sir Ernest 
Rutherford, Dr Alexander . Scott, Mr. 
F. E. Smith, Sir Aubrey Strahan, Pro- 
fessor J. T. Wilson. 


In a lecture delivered to the members 
of the Birmingham Scientific Society on 
the 1st instant, Professor W. Cramp said 
energy was an abstract idea similar to the 
expressions ‘‘ soul,” ‘‘ will,” or ‘‘ myself.’ 
We knew of energy simply by its effects, 
and these were measured by terms of space 
and time. He discussed eight methods ct 
` storing energy, and divided these into four 
groups—mechanical, electrical, chemical, 
and magnetic. The cheapest form was the 
gasholder, and following that there were 
electrical accumulators, compressed air, fly 
wheels, and, lastly, electrical condensers 
and magnetic fields. But none of these 
compared for economy with energy as 
stored by Nature in the form of coal, 
much less in the form of radium. The 
importance of storage of energy arose from 
the fact that if we were to make any use 
of such sources of power as tides, or the 
direct heat of the Sun, we must be able: 
to store sufficient to enable power to be 
developed while the tide was low or the 
Sun was not shining. There seemed the 
- possibility of the utilisation of atomic 
‘stores, but that was many years ahead. 
For the moment other systems of storage 
should receive attention. 


The American Institute of Radio En- 
gineers has awarded the Liebmann 
Memorial Prize for 1922 to Mr. C. S. 
Franklin, research engineer of Marconi’s 
Wireless Telegraph Company, Limited, 
for his investigations in connection with 
short-wave directional transmission and 
reception. The Liebmann Memorial Prize 
is awarded for radio work of conspicuous 
merit. 


It is announced that Sir Arthur Acland 
has resigned the chairmanship of the 
Executive Committee of the governing 
body of the Imperial College of Science 
and Technology, and has been succeeded 
in that office by Mr. Herbert Wright. Sir 
Arthur Acland, who was appointed to the 
governing body by the President of the 
Board of Education on the incorporation 
of the Imperial College in 1907, has been 
chairman of the Executive Committee for 
the past eight years, and for the previous 
seven years was chairman of the College 
Education Committee. 


and printing, and all that can be done is to 
give him references. It is not clear from 
the question whether he wishes to find the 
elements of an orbit from observations, or 
to compute an ephemeris—i.e., the places of 
the object from such elements—but instruc- 
tions for both are available. There is a 
Memoir of the British Astronomical Associa- 
ton, “Determination of a Cometary Orbit,’ 
-~ Mr. Guy Petter, that can be bought ier 
ls. 6d. (1s. to members, from Mr. T. F. 
Maunder, 136, Rodenhurst Road, Clapham 
Park, S.W.4). Dr. Crommelin published 4 
similar Memoir, in three parts, in Vol. VII. 
of the Journal of the Association, and in 
Vol. VI., No. 3, a paper on ‘“‘ The’ Compu- 
tation of an Ephemeris from the Elements 
of the Orbit.” It seems necessary that one 
or all of these should be studied if the 
querist wishes to have a useful knowledge 
of the subject, and though the symbols and 


Preserving Insects.—According to a recent 
patent by G. Talbot, Mon Plaisir, Worm- 
ley, Surrey, and W. F. H. Rosenberg. 57, 
Haverstock Hill, London, insects, suu.. as 
butterflies and moths, intended to. be 
attached to hair or other pins, for utas 
millinery ornaments, or for other purposes, 
are preserved by being coated with cellu- 
lose and celluloid varnishes. In particular, 
the surface which is not to be displayed, 
along with the head, thorax, and abdomen, 
is coated with cellulose acetate, and the re- 
mainder with a solution of mtrocellulose in 
amylacetate. Paint may be mixed with the] figures may look formidable at first, they 
nitrocellulose solution. The wings of one! will not be found insuperable by anyone 
specimen may be detached and secured to] with some mathematical attainment. The 
these of another, so as to show the same on | remarks made by Dr. Crommelin on Mr. 
both sides. The head, therax and abdomen | Petter’s Memoir at a B.A.A. meeting will 
may be oe in cellulose one to Leni be found eee Tie meroni of the 
: them. he antennæe may | coated with} Memoir is Leuschner’s, which is the most 
e a B. Maxted Ps esided last Satur- | cellulose acetate, or artificial antenne may | effective way of getting a preliminary orbit 
h eld it t at the Queen s Hotel at a dinner | be made of fine silk-covered wire. or thread | from the early observations. It is based on 
and E with the Birmingham i stiffened with cellulose acetate. The insect] the amount of curvature of paths that is 

and section of the Society of | may be attached to a pin by a coiled spring.| indicated (by( the) three observed positions 
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tended gaseous nebule with stars Fane 
hottest type. which would be the most 
powerful sources of such excitation of 
luminosity, lends support to the idea. Rey- 
nolds observes that ‘‘the Orion nebula has 
every appearance of being an expanding 
rather than a contracting nebula, as if the 
gases had been swept away from. the 
Huyghenian region and the stars involved, 
and many of the other irregular nebulæ give 
the same impression.” It seems likely that 
in many cases the extended nebulm may be 
the results of outbursts from the hottest 
stars (B type), or that they are bodies of 
otherwise low temperature rendered hot and 
luminescent ‘by stellar lation, Their 
ve ocities, as found spectroscopically, are very 


1 Since bodies acted on by no force would 
` move in straight lines, the curvature indi- 
. ated the amount of the Sun’s attraction. 
‘* The Earth is itseif moving in a curved 
= path, and part of the observed curvature was 
T “Que to the effect of the Earth’s motion. If 
-, different values of the distance of the body 
+ ‘from the Earth are assumed, and the corre- 
-. sponding distances from the Sun computed, 
> dy trial and error a distance can be arrived 
*; at that satisfies the observed curvature. 

:; Baade’s Comet.—Following is an ephemeris 
. of the comet (1922c), whose discovery was 
¿ «announced a fortnight ago (see this Journal, 
+ Oct. 27, p. 153) :— 


= ' For Greenwicu MIDNIGHT. 


: R.A. o Dec. k w (of the order of 10 km. per second), and 
i h. m. s. Log r. Log. A | show them to be almost at rest relatively to 
~ Nov. i. os A 7 is T a N. gia oaii the local system of* stars. A few nebulæ, 
C a oaran ago . like those in the Pleiades, are probably lumin- 
> 3 18.. 206718 29162", 0.965 0,314] 0US from direct reflection of the light of 
- "” 22.. 91 710 2318.0. included stars, having continuous spectra of 
© 4, 26.. 2117 3 A711.9 5, 0.868 0.329] the same type. The work of Sliphor of the 
: » 30.. 2126 54 2618.2 ,, Lowell Observatory, and of Professor Hertz- 
‘Dec. 4.. 21 36 42 2517.1 ,, 0.871 0.844] sprung has shown this to be very likely. This 
: l hn i is, however, a phenomenon of a different 

This was deduced from the following | class to what is suggested by Russell for those 


- selements derived by Mile. Vinter Hansen 
- and M. Moller from observations made at 
~ Copenhagen :— | 


“ T = 1992 Oct. 16.57 G.M.T. 
> wo = 114° 82.1 Q&Q = 219° 50.9 
` “log q = 0.3589. 


nebule of the type of the great nebula in 


in Sidereal Astronomy,” Proceedings National 
Academy of Sciences, U.S.A., 1919; ‘‘ Ob- 
servatory,’’ vol. 43, page 75.) 


TÅE  Jark Nebule—From the photo- 
gra hic researches of Barnard, Wolf, and 
others, it has been rendered certain that many 
dark areas of the sky are so because of the 
effects of opaque or semi-opaque clouds. It 
is highly significant that one of these regions 
is connected with a visible nebula which is 
thought to shine by reflected light (near 
p Ophiuchi). The probability seems’ very 
high that these obscuring bodies are com- 
posed of dust clouds. - Russell has shown that 
the absorptive effect on light is very much 
greater with dust, mass for mass, than with 
gas, and the enormous gaseous masses which 
would be involved in such obscure regions as 
the dark lanes in the Milky Way, and which 
would no doubt show their presence by gravi- 
tational effects, are thereby obviated. Hubble 
has concluded that even such great rifts as 
those in the Aquila-Ophiuchus regions of the 
Galaxy are caused by dark clouds. It seems 
possible that the material for star formation 
may be in these obscuring masses, rather 
than in the extended visible nebule, and 
attention is here called to the fact that the 
young red Giant stars of low temperature 
are not found near the latter. In a later 
section, on stellar evolution, the bearing of 
this remark will be made clear. (References : 
Russell, ‘‘ Nature,” July 15, 1922; Mount 
Wilson Observatory, Annual Report, 1921, 
page 251.) 


The Planetary Nebula. — One of the 
striking features connected with these 
bodies is their obvious association with the 
Milky Way system. About 80 per cent. of 
them are within 15 degrees of the centre 
line of the Galaxy; these are mostly the 
smaller ones, the planetaries of larger angular 
diameters being generally further from this 
axis, which is what might be expected for 
objects belonging. to our local system. The 
majority appear to be of the nature of hollow 
spheroidal gaseous shells, over 70 per cent. 
havin central stellar nuclei. Some repul- 
sive force, such as light pressure, has been 
sug; ..ed by Professor Campbell to explain 
their form and the apparent counteraction of 
the attraction of the central star. Less than 
150 are known, and they seem to be relativel 
very infrequent in occurrence. The nara 
laxes of some of the larger ones have been 
measured at Mt. Wilson by van Maanen, that 
for the annular nebula in Lyra being 0”.008, 
which corresponds to a diameter of about 
170 times that of the orbit of Neptune. Evi- 
dences of rotation have. been observed in 
their spectra in a number of cases by Camp- 
bell and Moore, and their average space 
velocity is higher than that for stars gener- 
ally, being about 77 km. per secdnd. There 
as some evidence that planetary nebule may 
be the relics of Nove, the spectra of their 


i = 51° 47'.0 


It will be noticed that the perihelion dis- 
, tance is unusually large, being more than 
twice. the mean distance of the Earth from 
. the Sun. There is some uncertainty about 
- the date of perihelion passage, which another 
. computer, M. Ebell, thinks will be at the 
‘end of November. An ephemeris computed 
from M. Ebell’s elements shows the Right 
Ascension 2 to 5 minutes greater than the 
above, and the: Declination 15’ to 20’ south 
‘of that given. © , 

According to the above ephemeris the comet 
is becoming fainter, and ranges from 10.0 to 
- 10.4 during November; but those who have 
, Seen the comet estimate its total. brightness 
equivalent to ninth magnitude or brighter. 

: The degree of D.Sc. has been granted 
>» Aonoris causd by Leiden University to Mr. 
. R. T. A. Innes, Director of the University 
. ‘Observatory, Johannesburg, and I hasten to 
offer congratulations. Mr. Innes is at present 
in England, but will be going to Leiden 
shortly. = H. P. Hollis. 
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A SKETCH OF THE PRESENT STATE 
OF STELLAR ASTRONOMY.—I. 


[158.]}—There is, perhaps, no branch of 
‘scientific investigation in which progress is 
so continuous and rapid as in that department 
of astronomy to which the name Astrophysics 
is now applied. The wealth and variety of 
results, and the volume of publications de- 
scribing the investigations of stellar problems 
are so considerable as to require a sustained 
study usually beyond the opvortunities of an 
amateur. ile admitting this difficulty, 
and consequently that the foilowing sketch 
will. be incomplete and imperfect, it is 
thought that an attempt to survey the posi- 
tion of astrophysical knowledge, as far as, 
the powers of the writer permit, will be e<, 
anterest and, perhaps, of value. It is pro- 
posed to divide the subject, somewhat arti- 
ficially perhaps, into sections, giving a few 
‘references for the use of readers who may 
wish to go into the subject more deeply. The 
‘first of these sections will be on :— 

The Extended Gaseous Nebulee.—Objects of 
‘the type of the great Orion nebula, which 
are confined to the regions in or near the 
‘Galaxy, were, until lately, assumed to be 
almost certainly the matter from which the 
‘stars themselves are formed. This has been 

uestioned on various grounds, Professor 

- N. Russell pointing out that it is conceiv- 
‘able that these nebule “as visible objects, 
owe their existence to the radiation of the 
stars, and are their offspring and not their 

arents.” Fabry has suggested ithat their 
umimosity may be due to the absorption and 
re-emission in narrow regions of short wave- 
length of radiations from still hotter stellar 
sources, and the frequent association of ex- 
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some New Stars at late stages in their 
careers, as will be described later. 
(Reference: Lick Observatory Publications, 
Vol. 13, 1918, ‘‘ Studies of the Nebulz.’’) 
(To be continued.) | 
Rhodelta. | 


MARS. 

[159.J—Mr. Arthur Mee, in letter No. 148, 
states that he always sees Mars in the 
manner of the late N. E. Green, never as 
the Lowell School draw. it. I can only say 
he thas my sympathy, remembering as I do 
the sketch he contributed to ‘‘Ours”’ a few 
months ago. Our modern observers, where 
they have good seeing, would be quite out of 
conceit with their telescopes if they saw no 
more, and no better, than Mr. Green’s draw- 
ings indicate. As it is not a question of fine 
lines, but of the general details of the planet, 
the testimony of M Antoniadi, Lowell’s 
greatest opponent, is to the point. He stated 
that the outlines of the dark markings, as 
drawn iby Lowell, are the most accurate that 
we possess ! That very careful and conscientious 
observer, the late Major Molesworth, made 
many beautiful drawings of the planet in the 
clear atmosphere of India and Ceyion, using 
powers from 450 to 700. They show a wealth 


Orion. (References: Russell, ‘‘Some Problems | po 


of detail (though he stated that it was im- 
possible to draw all he saw) equal to those 
of Lowell, and the same fineness in many of 
the canal lines. He was not a Lowellite, but 
I suppose he also must have ‘imagined ”’ 
those lines. I have a number of his draw- 
ings, showing the disc 2$ in. in diameter, 
and the outlines and details agree generally 
with those of Lowell of the same period— 
even to the canal limes crossing the dark 
areas. But the matter does not depend upon 
personal ae ae ea ea the sian 
evidence of pho y. ave compare 

many hundreds oari with. sketches 
synchronously made by Lowell and his staff, 
and they clearly show that the outlines are 
correctly drawn. 

Mr. Green (very many years ago) devoted 
about a month to Martian observation, a 
period quite inadequate to learn much: about 
the planet, especially as regards seasonal 
changes in its appearance. owell devoted 
twenty-five: years to systematic observation 
of the planet as long as it could be seen at each 
apparition, while his atmosphere and equip- 
ment were incomparably superior to Green’s. 
It does not, therefore, require much con- 
sideration to decide who was likely to see the 
better. 

Prof. Pickering has discussed at some 
length the seeing conditions at northern sta- 
tions, and says that, normallv, they are about 
5 on the standard scale,.and while observers 
can do nothing to alter this, they should not 
question the accuracy of those who work 
under better conditions. At Flagstaff and 
Chili the seeing is often 8 or 9 on the same 
scale ! 

- From the views recently expressed it would 
seem à waste of time and money to seek a 


good site and atmosphere for an observatory. 


and to equip it with good instruments, for 

apparently the only result is that observers 

see and draw incorrectly! The auto-sugges- 

tion argument is dangerous, as it cuts both 

ways. Mark Wicks. 
Surrey Lodge, Thornton Heath. 


MICROSCOPE EYEPIECES. 


_ [160.]—In reply to Mr. Nelson's letter (142), 
the figures given are hardly conclusive, as I 
have no doubt that from the range of objec- 
tives and eyepieces at his disposal he could 
easily select a pair yielding the reverse results. 
Further, letter 112 sureiy referred, not to 
the actual area of a specimen, but to the ap- 
parent diameter of the illuminated disc seen 
when looking through the eyepiece. This 
depends on the focus of 'the eve-lens and the 
position and diameter of the diaphragm, and 
varies greatly between eyepieces of different 
types and makers, as everyone knows. Eye- 
pieces such as the older large-tube capped 
patterns, and the Continental size mono- 
centric, telaugic, and orthoscopic types, in 
which this illuminated field subtends a large 
angle, are unquestionably more pleasant to 


stellar nuclei being of the bright line Wolf-| use, and give a morë pictorial effect, espe- 
Rayet or O type, which is also a feature (of cially,\in. binocular instruments, irrespective 
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[281.]) —TEMPERATURE.—I have worked 
lls in a temperature of 200 F. Ths 


for short spe : 
was not a dry heat, but a very humid hear 


The only effect was felt in the eyes and up 


increase the risk of explosion. I am, of course, 
presuming that paraffin oil is used. Rape oil 
or colza are different. J. N. O. 


of the total magnification. The “how” of 
it, which puzzles Mr. Nelson, is, I think, 
that the larger the diameter of the illu- 


minated disc, the more nearly the natural 
conditions of unaided vision are ap- 
proached. The effect may only be a kind 
of mental illusion such as the stereoscopic 
impresssion given when using a high-power 
prism binocular, especially of the converg- 
ing tube type; but it is very real, and it 
certainly reduces the eye-strain in long-con- 
tinued observation. Contrast with it the 


irritation of the eye produced by using an h 


Ehrlich eyepiece, even with the full 5 mm. 
square opening, for any length of time. 
These are, of course, largely matters of per- 
sonal sensations, and can hardly be reduced 
to figures. J. W. Flower. 


t 


NEW STRUCTURE. IN BACILLUS MEGA- 
THERIUM. 
[161.]—The writer has found that the in- 
ternal structure of B. megatherium almost 
exactly resembles that of B. anthracis, 
“resting spores’’ Geing usually therein ar- 
ranged in orderly tetragons, but occasionally 
separately scattered throughout the bac- 
terlum. The fact that the internal structure 
of B. megatherium so closely resembles that 
of the anthrax bacillus is microscopically 
and biologically interesting, whatever it may 
be from a professional bacteriological point 
of view. The new structure, although no 
very difficult and quite certain in good 
Specimens, requires efficient instrumental 
means and observational methods to clearly 
demonstrate. A, A. ©. Eliot Merlin. 
Ealing, November 5, 1922. 
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REPLIES TO QUERIES. — 
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, (259./-SLIDES OF CRYSTALS.—The pro- 
jection of micro slides on the screen is fairly 
simple, Full information is given in a pam- 
philet, ‘“‘ Practical Suggestions towards the Study 
of Crystals in Schools,” by T. V. Barker (ls.). 
N. B, Baker. 


_ [200.)—NAMES OF DIATOMS.—This form 
is figured in Dr. Van Heurck’s “Synopsis des 
Diatomées de Belgique,” Pl. 124, Fig. 14, and 
described as follows:—‘‘ Actinoptychus (Genus 
novum?) annulatus (Wallich) Grun.  (Tricera- 
tium annulatum allich. Tr.  Sinense 
Schwartz.) Nimrod Sound, Chine.” From this 
description, it appears that Dr, Wallich was the 
first to describe and name this form, referring 


account of its being triangular. Dr. Schwartz 
in 1874 named it Tr. Sinense, afterwards Gru- 
now, of Vienna, considered this form ought to 
be placed in the genus “Actinoptychus,” re- 
taining Dr. Wallich’s specific name of “ annu- 
latus.” Lastly, Dr. Wan Heurck, in 1881, 
queries if it ought not to be placed in an en- 
tirely new genus. In my opinion, this form 
is certainly an Actinoptychus, for if it be exam- 
ined under a fairly high power, it will be 
found that it has an undulating surface, one-half 
of each angle being high, and the other half 
Jow; moreover, the central blank space and the 
spine at each corner are frequent features of 
this genus, the species of which are not always 
round, A valve of A. annulatus mounted “on 
edge” will show the surface undulations very 
plainly. M. 


[264.| — REDUCING STEEL STRIPS.— 
Steel, to have a final tensile etrength of 
120 tons, needs very special handling, and I 
do not think that it would pay you to touch 
this job yourself. If you have much of this 
stuff to do. it would be best to write to one of 
the steel-rolling firms and see if they would 
undertake this for you. The heat treatment 
of the steel would be a more difficult job for 
you than the rolling, I expect. 

David J. Smith. 


(270.]—COPPER FOR SOLDERING BITS. 
—Copper, owing to its high conductivity, heats 
rapidly, and also parts with its heat rapidly, 
two things of considerable value in soldering. 
Also it does not. oxydise as rapidly as iron or 
steel would do, thus making a cleaner bit. In 
addition to this, it can be forged readily when 
it is necessary to reshape it, and also tins more 
readily than almost any other metal. These 
advantages make it the best metal for the 
purpose. David J. Smith. 


, (272.)—OIL ECONOMY.—M y own experience 
E no economy accrues through the wick of the 
amp being turned down; all that you do is to 


[272.—OIL ECONOMY.—With a wick lamp 
there is no. accurate relation between candle- 
power and consumption; it is not as if the oil 
was under varying pressures. When the wick 
is turned low, it still continues to bring up more 
oil than can be properly consumed, and some 
of this is vapourised off on the burner, thus 
giving the smell you complain of. You could 
readily check the consumption by means of a 
simple photometer, which you could rig up at 
ome, and if you do, the data would be of 
interest if you sent it to the “ E.M.,” as, so far 
as I am aware, there is no published informa- 
tion on this point, David J. Smith. 


[273.]—-ROTAX DYNAMO.—To change the 
direction of rotation, it is necessary to alter 
the direction of the exciting current in the 
field coils. This is conveniently done by: chang- 
ing over the field coil leads at the brushes 
(all brushes, eto., remaining as they now are). 
If machine does not build up after reversal, 
run it up for a moment as a motor, and, if 
your changed connections are correct, it will 
run in the opposite direction. If you remember 


that the machine must be driven in the same 


direction in which it runs as a motor, you 
should have no difficulty in checking your new 
connections. Brimsdown. 


[274. -MOUNTING AND 
scarcely do better than follow the instructions 
piven in “ E.M.,” March 20 to April 24, 1908, 
eginning at p. 143. To be found in most 
publio libraries. G. W. 


(275.}-SILICIFIED OOLITE.— An almost 
purely siliceous from Eastern Pennsyl- 
vania shows @ beautiful oolitic structure, each 
little sphere about 0.4 inch in diameter, consist- 
ing of numerous coats surrounding a nucleus, 
and the interspaces being also occupied by silica. 


Here there must have been a molecular replace- 


ment of carbonate of lime by silica, and indeed 
associated rocks show various stages of partial 
displacement. Some cherts in the Durness 
Limestone of Sutherland tell the same story, 


the oolitic structure being still discernible 
Similar 


(Stronchrubie, near Ichnadamph). 
oolitic cherts occur in the corallian of Yorkshire, 
in the Portlandian of St. Albans Head, and in 
the carboniferous of South Wales.” 
extracted from Harker’s “Petrology for Stu- 


dents.” 
J. B. G. 


[276..—OUTSIDE PASSENGERS.—When I 
Rowsley Station to 
There were no 


was a boy I went from 
Lichfield in 1854 and 1856. 
windows in the carriage, no lights, and poor 
seats, Some rode on the top, and luggage was 


ose days. Henry Britland. 
61, Providence Street, Walkley, Sheffield. 


‘(278.J—REMOVAL OF LACQUER FROM 


TIN.—Precipitated chalk made into a cream 


with methylated spirit should do this and 
polish the metal as well. 


[279.]—JOINTING CAST-IRON PIPES..—I 
suppose the pipes are without either flanges 
or sockets. In that case, the best way is to get 
a double socket to fit on both ends of the 
pipes—then caulk and joint with lead in the 
usual way. Your water pressure would be 5 Ib. 
per square inch, quite sufficient for water to find 
its way between the cement and on pipe: 


[279.]-—JOINTING CAST-IRON PIPES.—A 
better way would be to purchase a little fitting 
Which is used for joining the cast-iron pipes 
used in heating greenhouses, ete. This con- 
sists of a collar about 4 in. long, fitted with a 
gland ring at each end, held up by a couple 
of bolts. A rubber ring, forced up to the 
collar by the gland ring, makes the joint, which 
can be broken and re-made any number of 
times, and being fairly flexible allows for expan- 
sion, etc. Cementing up the pipes in the way 
you propose would not be very satisfactory, and 
would not remain tight for long. There is no 
machining in the fittings I have mentioned, 
even the bolt holes are cast in, so they are quite 
cheap; and it does not matter how ragged the 
ends of pipes are, it will make a good joint. 

David J. Smith. 


[280.]|—FIREPROOF SAFE.—Silicate wool is 
often used for this purpose, though I have seen 
asbestos fibre used in some cases, but it is not 
so good ag the slag wool. 

David J. Smith. 


' STAINING 
VEGETABLE SECTIONS.—‘ Micro” could 


Above is 


it to the genus “Triceratium,” probably on strapped on the top. We travelled very slowly in 


Petrol or benzol 


the nostrils. I have heard that much higher 
temperatures have been satisfactorily withstood, 
probably at a dry heat, but have had no expe 
About eight to ten minutes ata 


rience of this. Abo : 
time was the limit in the above temperature. 
David J. Smith. 


gives an interesting account in his ‘* 
Science.” 

experiments 
France, and 


[281 —TEMPERATURE.—Professor Pepper 
yclopeedic 


were performed by 


David Brewster. in his ‘‘ Letters 


Magic.”’ 


It is too long to quote in full. The 


Dr. Fordyce and Sir Charles Blag. 
den and others in England, and related by Sœ 
on Naturi 
After experiencing a temperature d 
2109-211°, Sir Charles remained eight minute. 


in a room where the heat was from 240° to 2&, : 
and was of opinion he could have supported è- 


much eater heat. Messrs. 


Duhamel and 
Tillet observed in France that the girls attend. 


ing ovens in a bakehouse could endure fer ' 


ten minutes a temperature of 270°. 


Francis Chantrey’s furnace for drying geen | 


a reached a temperature of 350°, 
the iron floor was red-hot. 
wooden clogs. Sir 


a thermometer which stood at 320°. 
N. D. F. Pearce. 


[285.}-RENDERING LEATHER IMPER- 


VIOUS TO PETROL.—A difficult proposition. 
trying. Trr 


but boiled linseed oil is worth 
experiments on scrap pieces of no value, S 
tha material in’ the hot oil, 


“ tacky ” during 
times as long to dry. alte 
tion is a solution of celluloid in amyl acetate 
rubbed well into the leather (outdoors on 
account of the irritating vapour). The former 
method will darken the colour of ga nii 
eum. 


[289.]-—PLATINUM BLACK.—In rept to- 
“J. B.,” “ platinum black ” is the nama gree 
to the velvet-black powder precipitated 
a solution of platinum tetrachloride br a 
reducing agent—e.g., tin chloride. To & 
accustomed to think of platinum as a ballam 
greyish-white metal, it must seem strange that 
it can exist in the form of a black powder. 
The metal is, of course, sub-divided to a fár- 
greater extent than could be produced by, any 
physical means. It is common expenence- 
that the finer a substance is powdered the 
lighter in colour it becomes. Just why m 
Nature’s mill the reverse seems to have hap- 
ned here, I will leave it to one of out 
“ E.M.” physicists to explain. Oleum.. 
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Museum for Moscow.—An *‘ Old Moscow’ 
Museum is at present in the Agere of 
organisation in the Russian capital and wil 
be opened to the public in the near future. 
The new museum will be housed in the beautt- 
ful eanly ‘‘Empire’’ building which op to 
the Bolshevist revolution was occupied by 
Moscow’s ‘‘ English Club,” and will conss: 
of collections of various articles and objects 
illustrating the history of Moscow, examples 


of old engravings characterising Moscow life 


and architecture, and a library comprising 
over 8,000 volumes in various languages an 
having as their subject Moscow and ite 
history. 


(Money’s Adventures.—There is probably m 


manufactured product in the world that pass 
through more varied adventures than a pier 
of money. The Chicago Ohamber of Com- 
merce recently carried out an interesting ex- 
periment in order to trace what happened te 


a dollar bill within the short space of four- | | 


teen days. It put into circulation a new bill. 
with a circular attached asking every person 
into whose hand it came to make a note of 
the use he had made of it. By the end of 
the fortnight it had been spent thirty-one 
times—five times in payment of salaries or 
wages, five times for tobacco, five times for 
cigarettes, three times for meals, three times 
for candy, twice for shaves, twice for “ men’s 
furnishings,” and once for collar buttons, 
automobile accessories, bacon, washing 
powder, garters, and tooth paste respectively. 
It had never during the whole period found 
its way into,a-church>collection-plate or into 
the exchequer-ofra theatre or other place cf 
amusement. 


The workmen 


enteréd it at 340°, when the floor charred ther 
Francis and several friend. 


remained in it two minutes and brought oa 


wipe off the 
excess, and hang up to dry away from dust. 
Raw linseed oil is preferable as being les 
i drying, but it will six 
An alternative sugges 


yo 


Sir | 
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- QUERIES. 


[290.}— PRIMITIVE SPECTROSCOPE. — 


_ I should be obliged by directions for making 
. primitive spectroscope to show D line reversed 


(dark). Have succeeded with common glass 
prism and slit in card in getting bright line in 
alcohol and Bunsen flame, but cannot get 


» dark line on bright background. Also please 
give explicit directions for making glass prism 
= to hold carbon bisulphide. 


What kind of 
cement? Can amateur make spectroscope at 


~ amall expénse for 4-in. Newtonian to show 


principal stellar lines or prominences?—C. J. R. 
[291.}-IMMERSION CONDENSER.—Is the 


Abbé luminator (2-lens non-achromatio form) 


suitable for use, under any conditions, as an 
** immersed ” condenser? My experience 
would suggest that it is not; nor do I find it 


~- recommended for such use in any of the books 


at my command. Yet I find it commonly 
listed as of N.A. 1.20, whereas, I understand, a 


‘“ dry ’’ condenser has a maximum N.A. of 
1.0.—J. W. Ball. 


[292.] — ORTHOCHROMAT OCULAR. — 
What are the optical pr ciples and the optical 
construction of the Gifford ‘‘ Orthochromat ” 
eyepiece? If one marked F = 6m/m gives a 
power of x 30 approximately, is there a pro- 
bable discrepancy in the naming? Is this 
type of ocular the one referred to as ‘ ortho- 
scopular ” by Mr. E. M. Nelson, in letter 
aa 142? If not, what are the latter?—J. W. 

all. 


_ (293. RAILWAY CURVE.—Please give 
instructions how to obtain the lead, mark off, 
and cut a railway crossing Vee by hot sett.— 
Novice. 

[294.}-OIL EVONOMY.—Has any reader 
experimented as to the amount of oil economy 
effected by lowering the wick of an ordinary 
petroleum lamp—ie., when temporarily not 
required at full strength? Would lowering a 
20 c.p. flame to 10 c.p. save anything like half 
the oil? The bad smell when turned low 
seems suggestive of imperfect combustion 
rather than of less combustion.—C, Robinson 
(Kendal). 


_ [295.—VORTICELLA.—While I was observ- 
ing a group of vorticella they first became 
elongated and finally left their stalks and 
swam about in the field of view near to the 
spot where they were fixed. They then fixed 
themselves, as near as could be, to the place 
they had occupied before, on the piece of 
vegetation, by their ciliated ends, which be- 
came rounded and then pointed, meanwhile 
developing at their posterior ends another 
ciliary process, gradually losing their other 
cilia, at the eame time reassuming their usual 
bell shape. There was no increase in num- 
bers. Is this ag unusual process? The whole 
occupied about two and a half hours.—T, W. 
Tineret, 52, Gloucester Road, Regent’s Park; 


(296.}—-BEAVER.—Can anyone explain to 
me in a few words the origin of the term 


** Beaver ’’ as applied to bearded men. I see 
this word used very frequently as a sort of 


jeke (?) in the dailies, but have never come |: 


across its origin.—Oboe. 


[297.}-PIANOLA PIANO PLAYER.— 
Being very interested in the details published 
on the “ E.M.” Player Piano and Piano 
Player in the ENGLISH MEOHANIC some years 
ago, and having constructed one myself, which 
was quite satisfactory in working, I should 
like to make a player action with all the latest 
devices, as in the Duo Art Pianola Pianos 
now on the market, and should be much 
obliged for any details on same.—G. J. Master. 


([298.}—-AMERICAN REED ORGAN.— 
I am desirous of building a two-manual or 
three-manual and pedal American reed organ 
from rts obtained from ordinary single- 
manual American reed organs, and I shall be 
glad of any information to enable me to 
design the action for this three-manua] organ. 
Could anyone give me an elevation drawing of 
the akole action from key to reed, of these 
three manual and pedal organs, especially 
showing the coupling mechanism ?—this is the 
most puzzling, although I am entirely ignorant 
as yet as to how the valves and springs are 
placed. Can any one tell me how to voice 
small and large reeds—viz., to sharpen a reed 
anc to lower the tone of a reed? Also how 
could I ensure the touch of the keys of the 
organ I contemplate building to be very light 


and similar to the church pipe organ, as the 


touch is very important, and I require to 
practise for a very light touch?—J. A. Swift. 


[299.J—-ENLARGED PROSTATE GLAND. 
—Will any of our elderly readers acquainted 
with this malady kindly give a sufferer such 
advice as they are able in regard to operation 
or use of catheter, or suggest anything to 
reduce the pain or frequent disturbance during 
the night? No stoppage has yet occurred, 
but seems likely at any time.—. P.G. 


([300.1.—BLACK SPOTS ON PEWTER.—I 
have an old piece of péwter that has a number 
of black spots on it. If there is any way of 
removing them, would be pleased if you would 
let me know through the medium of your 
journal.—A. Bell. 


(301.1—BRONZE CASTINGS.—Could any 


reader of Ours describe the best process of. 


darkening new, large bronze castings to a green 
or brown‘ colour for memorials, etc., by oxida- 
tion of the surface, as I find a difficulty in mak- 
ing a success of it? What is the best mixture 
of metals to produce the best castings and 
colour?—Heave Ho. 


[302.).—-WARMING BEDROOMS.—Is there 
any simple way of warming a bedroom just a 
little? I am an old man of seventy-five, and 
need some warmth. Gas is unavailable. Oil 
stoves, too expensive. No fireplace.—D. Cole- 
man. 
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ANSWERS TO CORRESPONDENTS. 


=e 
The following are the initials, etc., of letters to 
hand up to 1! p.m. on Tuesday, November 7, and 
unacknowledged elsewhere :— 


raya Ho—Henry Britland—M.—D. Coleman—A. 
ell. 


PRACTICAL.—No. 

J. H. W.—Thanks; no. 

C. J. A.—Thanks; please send. 

M. Pgarcs.—We know nothing of them. 


TURKEY STONE.—Mark the high places with pencil 
or chalk, and rub them down with coarse emery 
paper wrapped round a stick. 


H. WILLIs.—Your engine has either too much lead 
on steam side, or too small an amount of cushion- 
ing for such a apeed. Close the exhaust at about 
one-eighth of stroke if possible. | 


CENTRE BOARD.—A very simple keel would serve your 
purpose. Get a board of old deal, cut it to u 
segment, 2 ft. to 3 ft. base by 1 ft. perpendicular. 
Fix it with two long bedscrews from inside. The 
keel may be taken off by withdrawing the screws 
and plugging the holes. 


TaN.—Such ‘investigations of phenomena ” are, in 
our opinion, less likely to be profitable than 
child’s play. It is possible, though we doubt it, 
for a connection to be established between two 
trains by means of the luminiferous ether, but 
eal of thought is not a “scientific fact” us 
yet. 


Momvus.—A_ glass fireblower is no novelty. We saw 
one nearly forty years ago, invented by a New 
Yorker, and briefly described it on page 67 of our 
issue of September 21, 1883. The blower rtsted 
against the rear surface of the sideposts of the 
m oia With the blower the fire was always 
visible. 


ALEC GREEN.—There seems no doubt that some sort 
of electric telegraph was sugueeved by a Scotsman 
of Renfrew in 1753, but though his ideas were 
published, and communicated to Sir Hans 
Sloane, nothing seems to have come of them till 
1836, when Mr. Fothergill Cooke made his first 
apparatus. 


J. S—You must first decide upon the class of goods 
for which you desire to register; and then, in 
your application, which should be accompanied 
by three identical drawings, photographs, or 
specimens of the design, drawn or mounted on 
ordinary foolscap paper, you must state the 
nature of the article to which the design is to 
be applied. 


T. SULLIVAN.—It is quite true that more boys are 
born in this country than girls, but the baby boys 
die off young in greater numbers than the girls, 
who are now in the majority. 2. Yes, women who 
reach the age of 100 are nearly thrice as 
numerous as men. 3. A boy's expectation of life 
at birth is 41 years four months, a girl’s 44 years 
seven months and a fortnight. 


A. BOWMAN.—Hardly worth while for such small 
quantities. But get a fireclay crucible with a 
loose-fitting cover. Break the dross into lumps 
about the size of small nuts, and mix it tho- 
roughly with about one-third of its bulk of char- 
conl pounded to a rough powder, mix intimately, 
put the mixtune into the crucible, and heat it to 
bright redness, and you will soon get the metal. 


NOVICE.—It is not possible in a short reply to do 
what you ask. A clear understanding of the 
electron theory is necessary first of all if you are 
really going in for wireless telegraphy. 2. A phan- 
tom antenna is a substitute antenna for tuning 
a transmitting set, composed of a condenser, a 
resistance, and an inductance, which can be 
varied to simulate the characteristics of a real 
antenna. 


“SlaDAM.—The following is a good recipe for apple : 
chutney :—Four pounds tart cooking apples, 2 lbs. 
chopped raisins, 2 lbs. Demerara sugar, 2 pints - 
vinegar, 1 clove, tinely chopped garlic, 1 oz. mus- 
tard seed, 1 oz. ground ginger, 2 ozs. salt. Peel. 
and alice the apples. Boil. all the ingredients - 
very slowly togetuer until tender and rather stiff 
(about half an hour). ‘furn inta pots and close. - 
when cold. é < 


2 0e<. 
OSEFUL AND SOIBNTIFIO. NOTES.. 


Ten-Shilling Notes.—The Treasury gave. - 
notice last Monday night that new numbering . 
machinery has been brought into use for ten- 
shilling currency notes, commencing with. 
those bearing the serial letter “J,” and will. 
ibe used for all ten-shilling notes bearing that.. 
and later serial detters. The chief dif- 
ferences between the new and the old num- 
bering are a slight reduction in size and .the 
omission of the word ‘‘ No.” which appeared. 
between the series letter and the number. 
Notes printed by the old machinery are num- 
bered thus, ‘‘ H/22 No. 550805,” : while notes 
printed by the new machinery are numbered. 
uhus, *‘ 3/15 806,001.” The notes have not. 
been altered in any other respect. 


‘* Boosters ’’’ for Locomotives.—The provi- 
sion of a ‘“‘ booster ” to the tracking wheel of. 
a locomotive is now recognised in the United 
States as a practical proposition. The Dela» 
ware and Hudson, unaer patents taken out by.. 
its general superintendent of equipment and. 
‘way and general manager, has since pro- 
vided a reciprocating steam engine and. 
coupling-rod to drive the four wheels of the. 
rear bogie of an engine ‘tender. Incidentally, 
this converts the weight of the tender into a. 
means for obtaining additional tractive power... 
The “booster” can be cut out as required, 
and cannot be opened except when the engine. 
regulator is in use. ‘Tests on the road showed | 
that a locomotive so equipped could take 
2,477 tons, as compared with 1,650 tons, an. 
increase of 48 per cent. | 


Bird Sanctuaries.—The report of a Commit- 
tee apointed to consider the establishment of. 
bird sanctuaries in the Royal Varks was issued 
last ‘Monday mght. ‘Che opinion 1s expressed 
that without withdrawing from the public 
any land to which they at present have access © 
much might be done to encourage bird life in 
many of the enclosures at present existing. ln 
Richmond Park, in particular, a number of 
natural sanctuaries for birds already exist, and . 
this park contains one especially. planted in. 
1913 for that purpose. ‘Lhe Committee re- 
commend that wild bird sanctuamies be estab- 
lished in Hyde Fark, Kensington Gardens, St. 
James’ Park, Buckingham Palace Gardens, . 
Regent’s Fark, Greenwich Park, and Rich- 
mond Park. 


The Glow-worm as an Iluminant.—Re- 
search on the fire-fly by Dr. Herbert Ives, . 
recorded in a recent issue of the ‘‘ Journal of 
the K'rankiin Institute,” has a curious inte- 
rest. Determining the luminous emission of 
the glow-worm itne larva of the fire-tiy by the 
usual photometric method, Ives found that.’ 
ithe Luminous emission of the insect is 0°0144 
lumen per square cm., whilst the figure for- 
the bright sky is 1 lumen and ior a tungsten 
lamp 5UU lumens. The remarkable feature is, . 
however, that the glow-worm light is all con- 
fined to the yellow-green between 5,600 and 
6,700, that is, to the most luminous part of 
the spectrum; its lumihous efficiency, deter- 
mined by several methods, was above 80 per 
cent., whilst the luminous efficiency of the 
carbon lamp is 4 per cent. All our iltuminante 
give a little lignt in addition to a great deal 
of heat; the glow-worm produces a *‘ cold ” 
light, practicaily without heat, and that light 


is monochromatic. . 


The Corrosion of Metals.—‘‘ New Uses for. 
Old Metals” was the subject of an address. 
given by Dr. Leslie Aitchison, an expert in 
metallurgical subjects, to the members of .the 
Birmingham Rotary Club last Monday. Dr. 
Aitchison said the iron and steel group of. 
metals had certain disadvantages, and for 
some time nothing was done to remove them., 
Probably the thing most people knew about 
iron and steel was that those metals rusted. 
It had been computed that in the sixty years 
ended 1920 throughout the world 660,000,000 - 
tons jof iron and steel rusted to such an extent . 


_178 


SS, 


that it was rendered useless to industry, and 
it had to be replaced. In 1920 there was 
lost by rust 29,000,000 tons of iron and steel 
which cost approximately £700,000,000. To- 
-day there was a stainless metal on the market, 
‘and there were great industrial possibilities 
Jn its use, apart irom cutlery. Dealing with 
tthe tendency of all metals to scale when 
‘heated, Dr. Aitchison said an alloy of 
-chromium and nickel had proved an excellent 
one for overcoming that difficulty. The com- 
bining of strength and lightness in metallic 
-structures had also been achieved. | 


Manufacture of Steel Direct from Ore.— 
Before the war, states the “ Ironmonger,’’ 
‘there were occasionally reports of new pro- 
-cesses for making steel direct from ore, but 
during the last three or four years a con- 
‘siderable number of patents has been taken 
-out in various countries. One of the latest 
-comes from France under the name Levoz. 
A trial has recently been conducted at the 
Heches Works, in the Pyrénees, by the 
Société des Usines Ste.-Marie et Gravigny, 
which is stated to bear out all M. Levoz’s 
‘theoretical forecasts.-Using Pyrenees iron ore, 
M. Levoz obtained a steel by a direct electric- 
furnace method running: carbon = 0.98, man- 
ganese=1.17, silicon=0.25. It is claimed that 
this steel, the composition of which shows it 
to be a hard steel, is not brittle as is usually 
the case when made in the ordinary way, but 
is as ductile as a soft steel, though it can be 
hardened like a high-speed steel. The metal 
is so fluid that machine parts can be cast 
with no trace of blowholes. As to cost, 450 
‘kilowatt-hours were required to melt half a 
‘ton of metal. | 


A Motor Ship for Locomotive Transport. — 
An interesting example of the conversion of 
an obsolete naval vessel into a mercantile ship 
for special uses is the newly completed loco- 
motive transport ship Ægir. This ship, 
which, according to the V. D. I., recently left 
the Rustringen yard of the Deutschen Werken 
A.G., is the second vessel which has been 
converted in this manner, the sister ship olf 
tthe present vessel, the Odin, havin een 
altered in a similar way some months, ago. 
“These ships, originally battleships of the 
Siegfried class, were built in the period 
1893-96, and were, before the war,.engaged 
-on coastal defence work in the Baltic Sea. 
‘The two triple-expansion steam engines have 
ibeen removed and replaced by two four-stroke 
‘cycle six-cylinder high-speed Diesel engines. 
‘These engines, which were intended for use 
‘in a submarine, are each designed to develop 
.350 horse-power at a speed of 360 revolu- 
‘tions per minute. The structure of the ship 
“has been modified in such a way that in addi- 
tion to various holds, a long flat deck is avail- 
able for the carrying of cargo. In this. par- 
ticular ship the deck is furnished with a 
series of rail tracks placed. crosswise on the 
deck, which provide accommodation for 
~welve locomotives and one tender while nine 
additional tenders may be carried in the centre 
hołd and two in the forward hold. 


A Novel Bridge-Testing Vehicle.—Accord- 
ing to the ‘‘ Railway Gazette,” the Swise 
Federal Railways have recently introduced 
‘into the service an interesting arrangement for 
‘the load-testing of bridges. The general con- 
-struction is of a locomotive of thé 2-2-2 pat- 
tern, the driving wheels being 6 ft. 2 in. in 
diameter, and the carrying wheels 3 ft. 1 in. 
Arrangements are provided for transferring 
‘the weight carried on the leading and trailing 
wheels, so that the whole weight rests on 
the drivers, giving the effect of a concen- 
trated load at any point. A 10 H.P. internal. 
combustion engine is provided, combined with 
hhand-driving gear, and the machine will run 
forwards and backwards under its own power 
and climb a grade of 1 in 40. For long haul- 
-age it can be attached to a train, as the 
-standard buffing and coupling equipment is 
fitted. At each side of the driving wheels 
there are jockey weights, 60 as to obtain the 
‘fine balancing adjustment necessary. The 
‘whole weight can alternatively be carried on 
“two points adjacent to the drivers. In normal 
running order the total weight is approxi- 
“mately 36 tons, 12 tons being on each pair 
of wheels. When desired for maximum con- 
<entrated load the whole 36 tons rests on the 
‘central pair. For the testing of structures 
“elatively lighter than the standards demount- 


central weight is 29 tons. 
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able weights are slung at each end of the 
frame of 355 tons each, totalling 7 tons, so 
that when these are removed the maximum 
It is not usual in 
Continental locomotive practice to exceed 16 
tons on any one pair of wheels, so it will be 
seen that a concentrated load of 24 times the 
maximum static loading is provided by the 
use of this. It is of interest to note that 
backwards and forwards travel can be ob- 
owe when the machine is balanced on one 
axie. » 


A New Cereal.—It has been reported, 
says the ‘“‘ Miller,” that a new cereal has been 
discovered in Panama, and that a leading 
British milling firm has been testing its vir- 
tues as a flour producer, and found them 
quite satisfactory. We have no proper in- 
formation upon which to form an opinion 
upon this reputed discovery, and we always 
regard this kind of thing with caution, if not 
with suspicion. We are glad, however, that 
the investigatjon of the matter is in the right 
hands, and that it will tbe thonestly and 
thoroughly carried through. The new grain 
is said to be of a D shape, and different to 
any other, but what that means we are unable 
to surmise. This particular cereal may have 
been hitherto hidden and undiscovered in the 
wilds of Panama, but it seems strange that it 
should be sò, and it is scarcely imaginable 
that it is a new freak of Nature and a dis- 
tinct departure from the normal. As a matter 
of fact, new forms and types are of the rarest 
occurrence in Nature. The present types of 
grain, fruit, flowers, and animals are prac- 
tically all as old as history itself, and man 
has jong since annexed and appropriated to 
his use every natural production available. 
New varieties from the old types are, of 
course, common, but in every case the pro- 
geny partakes of the character of its pro- 
genitors. We have from time to time had 
reports of wonderful new cereal discoveries in 
America which were to totally eclipse all 
existing varieties, especially in yields, but 
somehow all these discoveries fail to mate- 
rialise in substance, and we still stick to the 
old sorts, which have been proved by the Jong 
test of time. Possibly Nature has produced 
a “mule” in the cereal world by an acci- 
dental combination of two other distinct 
grains in the foetid swamps or jungle of equa- 
torial Panama—a fit home for such progeny— 
if so, it is as peculiar as it is rare, and it ìs 
an occurrence which should certain.y not go 
unrecognised by the scientific world. 


The Dawn of Humanity.—Lecturing last 
Monday night in the Zoology Theatre of 
Liverpool University, Professor P. G. H. 
Boswell (Geology), in the third of his series 
of papers on the history of life on the earth, 
reached the age of man, and reviewed the 
evidence of the flint implements and_ bony 
fragments. The primates arose in the Eocene 
periods, he said, and tthe first was a lemur- 
like creature. Monkeys in the Old World 
developed long nostrils in comparison with 
those of the New World monkeys, and their 
teeth were more similar to early man’s, for 
their canines, like his, interlocked, and were 
obviously useful for tearing prey. We couid 
not say definitely that man had descended 
from any of the apes or monkeys of which we 
have geological record. While there was no 
clear line of descent, we nevertheless found 
similarities in skeleton, teeth, and jaw bones 
which pointed back to some common stock, so 
that the angument in favour of a common 
ancestor was, being an anatomical one, logic- 
ally sound. Having reviewed the features of 
the Anthropoid apes—the gibbon, orang, 
gorilla, and chimpanzee—and drawn attention 
to the evolution of the opposable thumb (a 
human characteristic), and to the development 
of various brain centres, the lecturer remarked 
that the history of a race was written more 
legibly in the young than in the adults, and 
to illustrate this showed, by means of the 
lantern, the astonishing similarity between 


the skull of a young gorilla and that of a] 


human being, though the adult gorilla’s skull 
was totally dissimilar. He dealth with the 
famous Java skull (Pithecanthropus erectus) 
and the Piltdown remains, and then passed 
on to a consideration of chipped flints, some 
of which had led him to join those who sup- 
ported the theory that man was already 
abroad in Pliocene times. The lecturer)caused 
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much amusement by introducing some site 
of Mr. Lawson Wood’s ‘‘ l’rehistorio Peeps" 
in order. to -point out that the animals œz- 
temporaneous with man were not sọ Ve; 
different from their modern representatives u 
the playful artist made out. 
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For Exchange. 


Broadhurst, Clarkson and Co., Manatacturii 
Opticians, Exchange or Buy Anything Optical- 
Note address, 63, Farringdon Road, E.C.1. 


Clarkson's, 338. High Holborn. Second-ksm 


Optical Mart. Make, Buy, Sell, Exchange First-cls 
Optical Instruments. 


Witts, Opticians, 8, Buckingham Palace Rosi, 
8.W.1, Buy, Sell, and Exchange Optical lastre 
ments. Repairs quickly executed. 
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-REPAIRING IMITATION BRONZE 
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ORNAMENTS. i 
By ELECTROGRAPHER. 


Of all the jobs that come into a repair- 
ing room, few excite greater dislike and 
distrust than imitation bronze figures 


To the ordinary man or woman who 
‘brings them it is often impossible to ex- 
. plain the difficulty they present to the 


mechanic who has to repair them.’ To 


‘such people it is a mere job of soldering, 


and why it’should present any greater 


- difficulty than stopping a hole in the bot- 
tom of a kettle they cannot understand. 
. But the practical man knows. 


The basic cause of the trouble is the 


craze for having something cheap that 


looks expensive, and so these imitation 


‘bronze ornaments are made of spelter. 
‘This, not because zinc is cheaper than 
. real ‘bronze so much as that it can be run 


-in .copper moulds, which is a much less 


- expensive method than by the use of sand 
. moulding. 


Also because this metal lends 
itself well to getting a fine bronze effect, 
which will be given later, and this being 
4 really good imitation of old bronze, com- 
‘pletes an illusion which to the uninitiated 
-is quite satisfying, and contents the mind 
with the inferior article. 

These articles are made in quantities on 


-the Continent, and the French ones are 
often very artistically got up. The moulds 
- of superior figures are easily got by means 
- of electrotyping, and the running-in of the 


spelter is an easy and inexpensive pro- 
cess. So, too, is the finishing, but when 
one of these figures gets broken the repair- 
ing is another matter. The metal being 
-so brittle, the finer parts of the figure, as 
an armor a leg, are easily broken, and 
‘the ornament is spoiled. 
In the case of some of these figures the 
finish is most elaborate, and is done in 
“imitation of ormolu gold, both in the 
‘light and deep shades. The repair of 
‘such goods involves the process of gilding 
- and finishing in this style, and is often 
.more expensive than the article is worth. 
_As, however, the figure cannot be replaced, 
- and its broken condition spoils a whole 
- set of ornaments, or a clockcase, the re- 
‘ pairer is urged to oblige by doing the job. 
t is never wise to undertake the work 
without giving the owner clearly to under- 
: stand the cost of it. 
Other goods of this sort, not being so 
- expensively finished, have been prepared 
for a cheaper class of trade by being 
--electro-brassed. 
‘much work of this kind on the market, 
but latter-day gold-bronze finishes have 
knocked them out somewhat. A deposit of 
. copper was given to other articles, and 
in both cases the bronzing was done in 
‘various solutions. Then there was a black 
finish given to many of these goods, re- 
. lieved with a little gilding in prominent 
places. Often goods of the latter crass 
offer the greatest difficulty. It is not an 
-easy thing to restore the fine black lustre 
where repaired. 
It is necessary to recognise these finishes 
before any attempt is made at repairs, 
because no success attends any operation 
which does not take note of these and the 
ultimate appearance of the article. 
‘Often it is not allowable to give a new 
finish to the repaired article, which may 
be easy to the operator by reason of the 
familiarity of regular use, because the 
‘figure has to match others with which it 


‘At one time there was] 


forms a set. To obtain some of the 


finishes, there is the danger of again 
breaking the 


article where repaired. 
These goods are very brittle at the best, 
and the repaired place is often the 
weakest part. Besides, there are many 
variations on the finishes mentioned 
above; some of them are too complicated 
in the process of obtaining, and the end 
of the repair job is frequently “fake.” 

Before anything else is done, the article 
should be thoroughly examined, not only 
to determine how it is finished and the 
process of doing it, but also to see what 
is the minimum of alteration, prepara- 
tion, and finish that the job can be done 
with. This is more important than it 
inay appear on the surface. The great 
art in repairing these goods is to do as 
little as possible to them consonant with 
a good joint where mended. The writer 
has seen some awful messes made through 
lack of a little forethought, and by skilled 
men, too. In the case of a horse’s leg 
broken at the thinnest part, as an 
example, see if the breakage is of recent 
occurrence, and that it has not been made 
dirty or greasy on either side since. 

Presuming the cleavage is clean, the 
parts should be brushed over with a little 
spirits of salts and then lightly covered 
with a quickly-melting solder. Such a 
solder is composed of bismuth, four parts ; 
tin, two parts; one part lead. This melts 
at a low temperature, but is quite strong, 
and if quickly manipulated there is no 
likelihood of the zinc, which has a low 
melting-point, giving way. The best way 
of getting the broken faces covered with 
the solder as thinly as possible—which 
latter is important—is to melt a little of 
the solder, and having the surfaces pre- 
pared, to hastily dip them in and shake 
off any superfluous metal. 


Having got the surfaces tinned, the 
parts should be put together with binding 
wire, care being taken to see the joining 
is as perfect as possible, and that there is 
no chance of the parts becoming dislo- 
cated during the process of soldering. Then 
run a small soldering iron round the edges 
of the join, not allowing it to rest anywhere 
too long at a time, but gradually heating 
the whole until the solder on the edges 
begins to melt. The moment this is 
observed run the iron rapidly over and 
withdraw instantly the edges appear 
joined. Disaster will then be avoided such 
as often happens through the spelter of 
which the article is composed melting. 
A little discrimination in the size of the 
soldering iron is helpful in this way. If 
a heavy copper bit is applied to a thin 
place, like a horse’s leg in a piece of 
statuary, it is not so easy to avoid over- 
heating, and a tool of this sort of the right 
size is better than the blowpipe. 


On examining the joint when cold it will 
be observed that there is a certain rough- 
ness around which must be removed. This 
involves the scraping or filing round the 
part, and care is advised in this. Use a 
smooth file lightly, avoiding pressure on 
the piece that was broken off. This will 
reveal the bright spelter, and, of course, 
remove the outside finish in doing so. This 
has to be replaced, and here is where the 
trouble comes to many operators. If the 
article is valued the owner will sometimes 


| go to the expense of the whole thing being 
renovated with a fresh finish. Generally 


the expense is begrudged, and the job hav- 
ing been taken at a low price, “fake” 
alone is possible. 


Where the finish is bronze of a green 
tint this can be got by dissolving one 
ounce of hyposulphite of soda in half a 
pint of boiling water. When all dissolved 
pour out in a thin stream into a vessel in 


which has been placed two tablespoonsful 
of pure sulphuric acid. After pouring all 
in, it will be noticed that a yellow precipi- 
tate falls to the bottom. Leave for a time 
to settle, and then pour off the clear 
liquid. Apply a little of this by means of 
a rag to the bright parts around the join. 
A good way to do this is to tie a piece of 
wadding round and keep it liberally sup- 
plied for a time with the clear liquid. 
Presently the zinc goes a fine green colour, 
which becomes darker the longer the solu- 
tion is left on. The right moment to 
remove it must be watched for. Then the 
part should be well rinsed in clean water, 
and dried. 

If the article has been brassed and 
bronzed, say, a Florentine bronze, the best 
thing to do is to fall back on one of the 
numerous powders now on the market. Mix 
a little of the powdered bronze with a trifle 
of plumbago and lacquer and apply to the 
part, taking care to keep it to the bare 
bronze as much as possible. Then brush 
over a little ordinary cold lacquer. If the 
colour of the finish is more brassy use a 
gold bronze powder and tone down with 
plumbago, or green lacquer according to 
the shade required. In the case of a bright 
black relieved by gilding, the best thing 
to do is to use one of the varnishes or 
lacquers of that colour on the market. 

Some of these blacks are just the thing 
for the purpose, being hard when dry, very 
glossy and dense in colour. Being made of 
celluloid lacquer, they are easy to apply 
and need no further finishing. ere re- 
lieving is shown it will be’ found that 
generally the spelter ornament has been 
electro-brassed and the black has been 
rubbed through on a mop. This is a good 
finish, but in the case of common goods, 
the relieving is done by putting on a 
little gold bronze powder in places while 
the black finish is just ‘‘ tacky ’’—not 
quite dry. 

It would require more than a whole 
number of this journal to describe all the 
colours and finishes given to these goods, 
but the above mentioned will cover most of 
the usual sorts, and may be adapted for 
others. In nine cases out of ten it is a 
matter of using one’s knowledge in a 
common-sense sort of way, and providing 
the newly-repaired portion matches the re- 
mainder, it seldom troubles the owner how 
it was done. 
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SERVICES OF SCIENCE TO 
CIVILISATION. 


Science, dimly discerned among the 
mists of antiquity by the Chaldeans and 
Egyptians, was first clearly recognised by 
the keen vision of the Greeks, only to be 
lost again in medieval obscurity (writes 
George Ellery Hale in ‘‘ Scribner’s Maga- 
zine’’). Recovered after many centuries 
and increasingly appreciated as the chief 
factor in the development of the modern 
world, science is now held at its true 
value by all fully enlightened men. Those 
who have learned from study and re- 
search, or perhaps as the result of intus- 
trial experience, know science as the one 
sure guide to the discovery of truth and 
a3 the strongest ally of mankind. Others, 
whe have glimpsed only one of its aspects, 
see science as the cold embodiment of 
reason, devoid of the beauties of‘ the 
imagination that exist for them only in 
literature and art. Those who recognise 
most clearly its material services to the 
world think of science as the navigator of 
the seas, the bearer of man’s voice on the 
ether, (the mother of,industry. To some, 
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who have seen science disfigured by the 
violence of the invader, its image has been 
distorted into a fearful shape of pestilence 
and fire. And, unfortunately, there are 
others, from the inquisitors who burned 
Giordano Bruno and imprisoned Galileo to 
_ their modern counterparts, who regard 
science as the enemy of their particular 
creeds, and would penalise the teacher of 
evolution and the student of the origin of 
man. l 
But whatever be one’s view-point, he 
must ba blind indeed if he fails to recog- 
nise the services of science to civilisation. 
Man was once in abject fear of nature, 
and in his superstitious ignorance deified 
the wind and the thunder, and peopled the 
air with evil spirits, whom he propitiated 
by sacrifice. To-day, taught by science, 
he analyses the lightning, traces its origin 
in the raindrops, and utilises its essence 
in the industrial arts. He navigates the 
air in the face of furious gales, and dis- 
sipates its dreaded mysteries by the light 
of new knowledge. Instead of fearing 
nature, he now subdues ‘her to serve his 
needs. , 
THE “DAVON” MICRO-PROJECTOR 


The “Davon ` Micro-projector (patent 
pending), which we illustrate herewith, is 
complete in itself, and specimens can be 
' projected to a distance of 12 in. with a 
magnification of ten diameters. 

The room must be darkened. Take the 
projector and battery out of the box 
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and place the.box on end, at a distance 
of about 12 in. from the microscope 
objective; select your microscope slide 
‘and then connect the projector. to the 
battery, as in Fig. 1. The screen is in 
the lid. Adjust the tube C to .the 
lamp, so that you get a circle of light 
about 5 in. in diameter on the screen, and 
then place a microscope slide in position. 
Focus it by the pin F. 
The microscope objective is one cf 
high-grade and wide angle. _ \ 
The battery is the well-known ‘‘ Davon.” 
Tf used for a short while at one sitting, 


Sectional View.—The apparatus consists of A, 
the battery; B, the lamp; C, the adjustable tube 
carrying the condenser; D, the slide holder; 
E. the microscope obejective; F, the focussing 
pin; G. the battery connection. 


it will last a long time. An ideal method 
would be tc have two batteries, and if 
a seance would occupy, say, half an hour, 
to use them for. a quarter of an hour 


each. The battery will not deteriorate 


materially if not used for some time. 
Don’t connect to the battery and ‘then 
proceed to select: slide, or current will 
be wasted. | 7 

The complete apparatus, with six micro. 
slides and spaces for 18 in leather- 
covered box, is supplied for £3 15s. ; spare 
“Davon ’”’ batteries, each 7s. 6d.; spare 
lamps, each 1s. 9d.; microscope slides in 
great variety, from 9d) each; cabinet 
with six trays to hold 3 doz. slides, 
each 12s. 6d. ; ditto to hold 6 doz. slides, 
each 15s. Messrs. F. Davidson and Co., 
29, Great Fortland Street, London, W.1, 
are the makers. 

— o O 0 f 
PULVERISED FUEL: ITS PREPARA- 
TION AND USE.* 


Coal, which enters ` so largely into all 
our industrial processes. is now costing 
the consumer two to three times what it 
did before the war. It was difficult in 
the past to direct attention to the need 
for economy in fuel, but now the prompt- 
ings of our pockets should be sufficient 
incentive to utilise more efficient 
methods of burning coal. 

We have been repeatedly told by en- 
gineers and combustion experts that at 
least 25 per cent. of our annual coal con- 
sumption could be saved if combustion 
were carried out under scientific ‘condi- 
tions. But even if these very desirable 
conditions were adopted. 
still be unavoidable waste; because the 
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very process of burning coal on grates is 
conducive to waste. However carefully 
firing operations are controlled waste is 
inseparable from firing coal in lumps. 

In the most efficient plants this waste 
is reduced, somewhat by carefully con- 
trolling firing operations, but this en- 
tails highly skilled supervision. In the 
majority of oases, however, no attempt 


is made to reduce these losses; this 1s. 


particularly so in _hand-fired boiler 
plants and in metallurgical furnaces. 
The waste of-coal in such cases is truly 
astounding. _ 7 

We can considerably reduce our fuel 
costs by cutting out this waste; we must 
fire our coal in such a way that the prac- 
tical maximum heating effect is obtained 
from it. In order to do this we must 
radically change our methods of firing. 
It can be accomplished by powdering the 


coal and injecting it into the furnace in- 


a current of air and burning it in sus- 
pension, and so dispense with grates alto- 
gether. This is pulverised fuel firing. 


By burning coal in this way every par- 
ticle of combustible in it is completely 


and instantaneously consumed with a 
minimum amount of air; the resulting 


economical advantages are enormous and 


far outweigh the cost of preparation: 
The idea is by no means new. 
nearly a century engineers have been 


* Extracts from Paper read by Mr. P. W. Gr'ffin, 
A.M.I.Mech.E., before the Barrow and District Asso. 


ciation of Engineers, on Friday, November 10, 1922, 


there would |8 


wasted. 


For 


striving to make. this method of bu 
coal. a success. 
application of pulverised fuel was in the- 
cement 
cement kiln was successfully fired with. 
the fuel, and to-day it is the recognised 
method of firing rotary 
The rotary kiln makes an ideal furnace- 


i or 
The first really kacti 


industry. In 1895 a 


rotary 


cement kilns 


for pulverised fuel firing. The firing of © 


steam boilers and metallurgical furnaces 


was not accomplished until some - years 


later. 


American engineers were the first’ to. | 


| 

i 

develop pulverised fuel, and it is used | 
extensively in the States for practically | 
every type of furnace. l 
neers were not slow to appreciate its ad- _ 
| 

| 


Continental engi- 


vantages; in France, in particular, re 
markable progress in its use has 
made. The process was received in this | 
country in a typically British manner. — 
It was adopted with caution, and it is _— 
only within the last two or three years 
that any real advance in its use has been 
made here ; that is, apart from the cement | 
industry. On Se 
Pulverised fuel is simply. any solid © 
fuel, ground or pulverised to an impalp- 
| 
| 
| 


able powder. It may consist of highest 


'and lowest grade of coal: anthracite or 
‘bituminous, ignite 


peat, pitch, char- 
coal, coke, breeze, duff, slack, fines, etc 
It is fired in a similar manner to oil or 
gas; it is, in fact, a heavy mechanical 
as. = 

The fundamental advantages of pu- — 
verised fuel are due to the coal particles. 
being so finely divided that they readily 
mix with the oxygen for combustion ; each 
particle of coal is surrounded by an enre- 
lope of air. The air supply is under 
absolute control, and can be cut down to- 
the minimum. The most efficient furnace 
is the one which completely burn: the 
fuel with the least excess of air. With 
lump coal firing a large excess of air 
must be passed through the fuel bed to- 
ensure an ample supply of oxygen. for- 
only a part of the oxygen can. come in 
contact with the coal. It is, therefore, 
impracticable to approach complete com- 
bustion without admitting excess air. 
Even in the most carefully operated 


‘| plants at least 50 per cent. of excess air 


has to be passed into the furnace, this 
excess representing 1 per cent. of fuel’ 
In general practice, however. 
the excess air is more like 300 per cent., 
which represents 22 per cent. of fuel — 
wasted. l 

There are many other advantages due- 
z pulverised fuel firing. To name a 
ew :— 

The whole of the combustible in the | 
fuel is completely consumed with entire 
absence of smoke; a consummation cer- 
tainly impossible with lump coal firing. | 
for it is not unusual to find from 5 to7 
per cent. of the original coal in the form 
of unconsumed carbon in the ash refuse. 

-Pulverised fuel burns very much like 
oil or gas. The flame is under complete 
control, and it can be turned on or off. 
up or down, to meet the temperature and 
conditions required. 

The air supply also is under complete 
control; therefore, either an oxidising. 
reducing, or neutral atmosphere can be- 
obtained at will; this is very important 
in some metallurgical processes. 

The maximum temperature of combu:- 
tion is reached immediately the boiler or 
furnace is lit up; steam can be raised 
from cold water or the full working tem- 
perature of the furnace can be reached | 
far more quickly than with grate fires. 

As soon as the boiler or furnace is shut 
down, no further fuel is burnt; there are 
no stand-by ory banking losses. With 
grate fixing, furnaces have to be kept up: 
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i -during meal hours, and have to ‘be lit up 
hours before working time. 
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_ Firing is continuous; a uniform, 
.intense, and sustained heat is main- 
tained. There is no falling off of steam 
pressure or stoppage of the furnace for 
grate cleaning and - clinkering. And 
‘owing’ to the high temperature attained, a 
-considerable increase of output can be 
-obtained from furnaces; boilers can be 
‘worked at 100 per cent. overload; that 
4s to say, the capacity of the boiler plant 


is doubled. 


"a 
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Labour is reduced to a minimum ; the 
‘fuel is automatically conveyed from start 


“rto finish; the laborious and brutalising 


` work of stoking is entirely eliminated ; 
“one good fireman can easily tend five or 


“-the pulverised form. 


“six boilers, and the furnace operators ‘can 
‘tend their own fires. a 
Perhaps the most important advantage 
—especially at the present time—is that 
low-grade fuels can be efficiently burnt in 
Coal containing as 


- -much as 35 per cent. of ash has been satis- 


- -slack, dust, pit mound, 


factorily burnt. Waste fuels, such as 


etc., can be 


| ‘brought into service—stuff that cannot. 


.@ total saving 


possibly be burnt on grates. Lignite, 
peat, and pitch can also be fired in ‘this 
way. This means a direct saving in the 


: «cost of coal. 


All the foregoing economies materially 
reduce the fuel bill, and result ti 
of from 15 to 29 


- per cent. in actual cash, even after 


the cost of preparing the fuel is 
deducted. The harassed manufacturer, 
in looking round to see what openings are 
left him for cutting down operating costs, 
has one here which offers a positive and 


' „substantial saving. 


if 


The economy of pulverised fuel over oil 
‘fuel is established, even when using high- 
grade and expensive coals ; with low-grade 
coals the difference in cost is very marked, 
and oil will have to be considerably re- 
duced in price, to compete with it. As 
‘compared with produce gas, pulverised 
fuel again has the advantage, seeing that 
‘there is an initial loss of at least 20 per 
cent. in gasifying the coal, Moreover, the 
‘choice of fuels fur use in gas producers is 
limited. It can compete with the best 
mechanical stoker practice. 

There are several distinct systems in use 
for firing with pulverised fuel; but the 
preparation of the fuel in all systems is 
the same in principle. The raw coal is 
-crushed where necessary, passed through 
a rotary drier, where the moisture con- 
tent is driven off to within 1 per cent., 
‘and conveyed to the  pulverising mill, 
where it is ground to such a fineness that: 
85 per cent. of the product will pass 
‘through a 200-mesh screen. The pul- 
verised fuel is then delivered to a cen- 
‘tralised storage bin, from which it is dis- 
tributed to the various units to be fired as 
required. The fuel is automatically con- 
veyed throughout the various stages— 
there is no handling of the coal from the 
Moment it leaves the truck. 

The distinction between the various 
systems lies in the method adopted for de- 
livering or distributing the pulverised fuel 
from the storage bin to the furnaces or 
boilers. Each of the several pulverised 
fuel companies identifies itself with its 
own standard method of distribution. For 
Instance, in the Holbeck system, the pul- 
verised fuel is carried in suspension in 
alr round a circulating main, from which 
branch pipes are taken to the various fur- 
naces, the aim being to deal with the 
aerated fuel as if it were a gas. The 
Fuller system delivers the pulverised fuel 
in bulk from the storage bin through 
screw conveyors, or pumped through a 
‘Special pump, to small storage hoppers 


placed over each furnace, from which it is} must follow suit, or be at a greaf dis- 


fed to the burners as required. The 
Quigley system employs storage hoppers 
in the same way, but the pulverised fuel 
is delivered to them in bulk by compressed 
air. There are other systems in use, but 
they are merely modifications of these 
three chief methods. | 

At the furnace the pulverised fuel is 
fed into the combustion chamber through 
special burners, which promote intimate 
mixture.of the necessary air with the fuel, 
the air being either induced or delivered 
by blast. Both fuel and air are controlled 
by valves, as with oil or gas firing, and 
all that the stoker, or, rather, the atten- 
dant, has to do is to regulate his valves 
according to the temperature required. 

There is still another method of pre- 
paring and supplying pulverised fuel 
which is now being largely adopted. This 


‘is the self-contained pulverising unit. 


This machine is placed in proximity to the 
boiler or furnace, the raw coal is fed into 
a hopper placed over the machine, which 
pulverises and feeds it direct to the burner 
in one Qperation, no previous drying of 
the coal being necessary. The self-con- 
tained pulveriser dispenses altogether with 
storage bins, circulating mains, conveyors, 
and other subsidiary apparatus. 

The self-contained pulveriser is not in- 
tended as a substitute for the centralised 
system; it has its own special field of 
usefulness. It is essentially the plant 


‘for the small user, for there are many 


cases where the coul consumption does not 
warrant the darge outlay for the more 
comprehensive plant. It also gives a large 
prospective user the opportunity at a 
comparatively small outlay to try out the 
advantages of pulverised fuel before em- 
barking on the larger scheme. It can be 
usefully employed where the furnaces are 
widely scattered, rendering an extensive 
distributing system too costly. In large 
works, however, where there are numerous 
furnaces to be fired, the centralised dis- 
tributing system would be cheaper and 
more economical. 

There are a number of pulverising 
plants in successful operation here, and 
many others in course of erection. These 
include applications to steam boilers, 
puddling furnaces, heating, annealing, 


|forging and welding furnaces, sheet and 


pair furnaces, copper smelting, chemical 
processes, etc, etc. Pulverised fuel has 
been successfully applied to firing loco- 
motives, and one important English rail- 
way company has two main line locomo- 
tives running on this fuel. Experiments 
gre now being carried out with it for firing 
boilers on board ship. There is an un- 
doubted future for pulverised fuel in the 
two latter applications. 

Perhaps the finest example of pulveris- 
ing installations in this country is the 
recently completed plant at the Hammer- 
smith Borough Council’s electric generat- 
ing station. This plant, which has a 
capacity of five tons of coal per hour, fires 
a very large Stirling boiler having an 
evaporation of 45,000 Ib. of water per 
hour. The installation is a commercial 
success. and has amply proved the claims 
made for pulverised fuel. 

It will be noted, therefore. that pul- 
verised fuel is not a speculation; its 
advantages are not merely theoretical, for 
thev have been proved in practice. It has 
certainly come to stay. and there will be 
a huge development in its use in the 
near future. ‘This must be so, for no sane 
industrial fuel consumer can afford to 
ignore its many economical advantages— 
he cannot lightlv refuse to save 15 per 
cent. on. his fuel bill. Moreover, if manu- 
facturers abroad appreciate and take 
advantage of the economies due to firing 
with pulverised fuel, manufacturers here 


of quality, 


advantage in competing for the world’s 
trade. 

It is not only a personal matter, how- 
ever, it is one of national importance. 
Coal has been our great national asset. 

We owe our premier position to it. To 
retain this position we are bound to con- 
serve our coal resources; we can do this 
by burning it in the manner described. 


ea aD re 
BRIDGES OF LONGER SPAN. 
IMPROVED MATERIALS or CONSTRUCTION. 


In the course of his inaugural address, 
delivered as President of the Institution 
of Civil Engineers, Dr. W. H. Maw dis- 
cussed the possibility of meeting the 
demand for the construction of bridges of 
longer span than have hitherto been built. 

He did not think there is much chance 
of obtaining material aid from improwe- 
ments in structural design, but saw more 
hope in the reduction of “factors of 
safety,” in view of the advances that have 
been made in the processes of steel manu- 
facture, especially as regards uniformity 
and in the facilities for 
thorough testing and inspection. Another 
possibility lies in the use of improved 


‘materials of construction. Of recent years 


the successful manufacture on a commer- 
cial scale of various high-quality alloy 
steels has changed the aspect of affairs, 
and has substantially enlarged the limits 
of the practically permissible spans of 
the different types of bridges. 

Taking the case of a bridge of such 
design and span that if it were con- 
structed of carbon steel, its weight would 
be four times that of the useful load car- 
ried, then for every four tons of carbon 
steel replaced by-nickel steel there would 
be a saving of weight of about 1.15 tons. 
If some of the light alloys investigated 
during the war could be used, still better 
results could be obtained. If, for example, 
it were justifiable to assume that the prac- 
tical relative values of the “A” alloy 
(aluminium, zinc, and copper), and ordi- 
nary carbon steel were strictly propor- 
tional to their ‘‘ specific tenacity,” then 
four tons of carbon steel could be re- 
placed by 1.57 tons of “ A” alloy, a sav- 
ing of 2.43 tons. 

Even if the permissible working stress 
was taken as only three-fourths of that of 
ordinary carbon steel, then on account of 
the lighter weight of the “A” alloy, 2.12 
tons of it would replace four tons of 
carbon steel, and nearly half the dead 
weight of the structure would be saved. 
So far these light alloys have been re- 
garded as chiefly of importance for em- 
ployment in aircraft construction, and in 
the parts of high-speed engines where re- 
duction of the effects of inertia is desir- 
able; but, in Dr. Maw’s opinion, the pos- 
sibility of using them for other important 
applications is certainly worthy of con- 
sideration. 


——__—___ — >> © M 


The Care of Sponges.—A sponge that. is in 
regular use is likely to become sticky after a 
time. ‘This is not due to soap, as is com- 
monly supposed, but to the ‘presence of a 
microbe, which should be destroved imme- 
diately. Make a weak solution of perman- 
ganate of potash with warm water, using as 
many crystals as will cover a threepenny 
piece. When the crystals have dissolved 
they will be pink. Steep the sponge in the 
solution and squeeze out. If the solution 
turns brown. add more water until it be- 
comes pink again. Continue to steep the 
sponge inthe solution until the slimy feeling 
has gohe. -Then,-rinse weil in clear cold 
water, 
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SCIENTIFIC SOCIETIES. 


MANCHESTER ASTRONOMICAL 
SOCIETY. 
‘“ THE ORIGIN oF THE SOLAR SYSTEM.” 
Rev. A. L. Cortm, S.J., D.Sc., F.Inst.P., 
F.R.A.S. 


In his annual address on the 1st instant 
Father Cortie said: The idea of evolution, 
or the gradual change of primeval ele- 
ments, which were scattered without order 
or arrangement throughout the firma- 
ment, into a system containing the Sun 
and the planets, is a tradition which 1s 
witnessed to, not only by pagan writers 
like Lucretius, but also by many Christian 
doctors of the early centuries in their 
commentaries on the book of Genesis. 
Modern science, relying upon exact obser- 
vations, has formulated hypotheses as to 
the possible modes of formation of the 
solar system from an original primitive 
nebulous mass of matter. What is observed 
in the solar system is order, arrangement, 
and the operation of a common physical 
law, which leads to certain striking con- 
cordances, whether we consider the 
motions of the planets in direction of rota- 
tion and revolution, in the shape of their 
paths round the Sun, in the practical 
coincidence of their planes of revolution, 
in the arrangement of their relative dis- 
tances from the Sun, or in the linking of 
the poles of their axes of revolution as 
projected on the celestial sphere. Such 
concordances furnish an overwhelming 
proof of their intimate connection with 
one another. | 

Laplace supposed that an intensely 
heated mass of gas originally extended 
from the position of the Sun to a distance 
beyond the confines of the present solar 
system Each and every particle of matter 
mutually attracting, the formless mass of 
independently moving particles finally re- 
solved itself into an immense globe of 
highly tenuous gas, with a motion of rota- 
tion about a central axis, which resulted 
in a flattening at the poles in the gaseous 
- globe. The ultimate form was a lens- 
shaped nebula, Owing to radiation at its 
surface condensation took place, which 
entailed a quickening in the speed of rota- 
tion. This would be in consequence of a 
well-known law in mechanics, called the 
conservation of the moment of momentum, 
which demands that the rotational energy 
in any system should always have the same 
value. Three factors are involved, the 
mass, the angular velocity, and the square 
of the distance of any rotating particle 
from the axis. If contraction takes place, 
and the distance of a particle is diminished 
from the axis of rotation, it must move 


with a greater velocity. Laplace supposed; 


that as the mass cooled and contracted to- 
wards its centre under the pull of gravity 
the centrifugal force, owing to its rapi 
rotation, became so great that the edges 
of the lenticular mass were successively 
abandoned as rings. These rings would 
break into fragments, and their materials 
would coalesce about the denser portions 
to form globes. The great objection to this 
hypothesis is, that even if the whale 
angular momentum of the solar system 
were concentrated in the Sun at its present 
density, it would be far from sufficient for 
the breaking strain required in the prime- 
val solar nebula. 

Dr. J. H. Jeans has made a study of the 
conditions of stability of rotating gaseous 


masses, and of the modes in which such. 


masses would break up under the action 
of impressed forces. His objections to the 
Laplacian cosmogony are, that the density 
at the edge of the primeval nebula would 
have been so low that the matter thrown 
off could not have condensed into planets ; 
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secondly, that the matter would have 
been thrown off continuously and so 
slowly as to preclude the possibility of 
condensation ; thirdly, that even suppos- 
ing that matter had condensed, the masses 
formed would have been much greater 
than the planets of our system. 


He ‘would substitute an hypothesis 


based upon the action of tidal forces. He. 


supposes that the solar nebula was origin- 
ally a mass of gas with a considerably 
echdensed nucleus. A passing star comes 
near enough to disturb‘its equilibrium. 
As it approaches a filament of tenuous 
matter is ejected, m ever denser clouds as 
the distance between the two stars 
diminished, and becoming less dense as 
the disturbing star recedes. Evidently, 
when on account of radiation of heat the 
filament cools and breaks up, the smaller 
bodies will be formed at the ends, and the 
bigger and more massive bodies of lower 
density in the middle. This is just what 
occurs in the relative sizes of the planets. 
The gravitational action of the passing 
star would have caused the condensations 
to have described elliptical orbits, and so 
they would not have fallen_back into the 
Sun. On this theory, too, the direction of 
revolution of the greater number of the 
satellites is explained, for the Sun would 
have exerted tidal force: on the newly- 
formed planets, and also a reason is 
furnished for the small angles of inclina- 
tion of their planes to the plane of their 
primaries. It is therefore probable but by 
no means certain, that the theory of Lap- 
lace must be abandoned, and some such 
hypothesis as that of Jeans substituted in 
its place. Nevertheless, the cosmogony of 
Laplace, even if supplanted as an explana- 
tion of the evolution of the solar system, 
would be entirely consistent with the for- 
mation of a whole system of Suns, such as 
is our galaxy, from a primitive revolving 
nebula, probably spiral in form. But 
whatever system of celestial evaqlution be 
adopted, a universe which is subject to 
change cannot contain within itself the 
adequate reason of its change. Conse- 
quently it demands a First Cause, Who is 
not subject to and is independent of all 
change. 


BIRMINGHAM METALLURGICAL 
SOCIETY. 


A meeting of the Birmingham Metallur. 
gical Society was held at the Chamber of 
Commerce last week, when Professor R. P. 
Haigh, of Greenwich Naval College, de- 
livered a lecture on the elastic and fatigue 
limits in metals. l 

Professor Haigh pointed out that the 
ultimate tensile test still remained the 
most serviceable proving test for metals, 
and the one used as the basis of calcula- 
tions in most engineers’ designing offices. 
Since failure in practice, however, seldom 
arose from lack of tensile strength, the 
designer must rely on other tests to in- 
dicate how the elastic limit and fatigue 


limit were related to the ultimate 
strength. 
By means of diagrams Dr. Haigh 


analysed a wide variety of experimental 
results showing. how the elastic limit 
varied when stresses acted in more than 
one direction at the same time, and 
brought forward an hypothesis based on 
thermo-dynamic principles applied to the 
theory of vitrius strain. Referring to the 
fatigue limit he showed how modern 
research had demonstrated that this could 
be expressed as a more or less definite per- 
centage of the tensile strength, and that 
fracture under fatigue only occurred when 
the stresses exceeded this percentage. 
The important effect of corrosion as a 
means of accelerating the rate of fatigue 
in metals was demonstrated 
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— The bearing of the various theories py. 
pounded on actual failures in typical cass 
was indicated in a practical manner, an 
the: lecture was illustrated with lantem 
slides and diagrams showing typical fra. 
tures, test machines, and the conelusion 
of experimental research. 


THE MICROSCOPICAL SOCIETY or 


NEW SOUTH WALBS. cw 


A large number of members and viż 
tors were present at the annual meeting 
of the Microscopical Society of New South 
Wales, held on September 28, to hear a 
address by the retiring President, Dr 
Oliver Latham, on the subject d 
“‘Colorimetry.”’ n | 

The lecturer interested his audience in 
the new methods which had been dis- 
covered in recent months by which color 
reactions were used to detect the presao 
of minute quantities of various substans. 
in solutions. By experimentation it hsi 
been found that certain substances, name 
“indicators,” would, when mixed wth 
the substances whose presence it was de 
sired to detect, always reveal such presne — 
by a change of colour, and the colorimeter 
was used for the purpose of gauging th 
intensity of the colour, and so estimating. 
the quantity present of the looked-for 
substance. For many purposes the le 
turer stated that ‘‘colorimetry” was 1e 
placing other methods of chemal 
analysis. . 

The lecturer alluded to the more rut 
uses of the colorimeter, nephelomete, ad 
such-like instruments, especially in ù% 
domain of physiological and pathigal 
bio-chemistry. Some of the simpler {om 
of instruments were first shown, apa- 
ally a very simple but useful one devised 
by Hawkesley, of London, in which two 
tubes project from a perforated dark bor, 
light being directed up from belor by 8 
mirror set at 45 deg., the level of thè 
fluids being delivered most conveniently 
by a bent pipette and rubber teat, the 
respective heights being afterwards- 
measured with a rule. 

Other colorimeters, such as Auter 
ruth’s Universal, Bock-Benedict s, De 
bosc’s small all-metal, and his lant 
type, Kober’s modification of this coloni 
meter, and the methods employed for oot- 
verting these into nephelometers, 1% 
described and exhibited. 

A few words were given on the theoné 
underlying colorimetry, nephelomett}, 
and on the use of the ordinary Dubo% 
colorimeter for cloudy fluids under ti 
term ‘“Turbinometry.’’ The ease ie 
which minute amounts of substances ibe 
0:01 M.G. of uric acid could be dete : 
and estimated in the midst of other st 
stances im the body fluids, and the rar 
quent application of these methods to s 
study of the metabolism of small anim 
and small amounts of human mateni: 
brought the lecture to a close. 


A. Maclennan, 2 


Soap Powder.—Mr. 
Grafton Square, Clapham, has patente 
powder for washing fabrics. etc., ober 
by saponifying 53 paris by weight =M | 
mixture of equal parts of palm-oil apei 
nut oil with 314 parts of sodium car 
and 15 parts of water at 38-45 deg, 
evaporating excess moisture, A 
the cooled solid product. Two per sae 
nitramarine may be added io the Ppr ae 
To remove ink. iodine, paint, or other st: 


and grin int | 


i 
| 


T : 
from fabrics. the stain is treated alternat 


with (a solution, of the powder and à pe 
Cent. ‘solution of< hydrogen peroxide. 
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SCIENTIFIC NEWS. 


At the scientific meeting of the Zoo- 
logical Society last week, Professor Elliot 
Smith exhibited photographs and a cast, 
recently received from America, of a 
famous fossil tooth, found by Mr. Harold 
J. Cook in beds of Pliocene age in 
Nebraska, identified as a second upper 
molar of a creature certainly belonging to 
the group of Primates, but neither an 
orang, gorilla, chimpanzee, nor any 
known race of extinct man or man-like 
ape. Dr. Arthur Smith Woodward, 
keeper of geology at the British Museum 
of Natural History, however, has already 
stated his doubts of the interpretation, 


_ holding that the tooth showed a close 


resemblance with the ‘last lower molar 
of extinct primitive bears belonging to 
the genus Hyaenarctos.—Professor Elliot 
Smith was disposed to agree that it made 
known to us the existence of a primate, 
in some respects like the chimpanzee, 
but definitely human rather than ape- 
like.—Dr. Smith Woodward adhered to 
his opinion that it was more likely to 
belong to the known genera of extinct 
bears than to an unknown primate in a 
continent which had not yet yielded any 
remains of such creatures. He might 


have been’ wrong in thinking it a molar 


from the lower jaw, but he claimed that 
it was much more like the upper molar of 
a carnivore than of a primate. ` 


Captain Amundsen, the explorer, who 
sailed from Seattle, U.S.A., early in June 
for the Arctic on board the ‘“ Maud,” has 
sent a message indicating that his Polar 
venture is postponed until next summer, 
and that he is wintering in temporary 
buildings he has erected at the small 
Eskimo village of Wainwright—100 miles 
south-west of Cape Barrow. His inten- 
tion was to make Cape Barrow the start- 
ing point for his flight over the North 
Polar basin. From the cape to the 
North Pole is 1,275 miles, and from the 
Pole to Cape Columbia (Northern Green- 
land), his proposed landing point, is 485 
miles. The only previous attempt to 
reach the Pole by air was made by 8. A. 
Andrée in 1897. He ascended in a balloon 
with five tons of supplies from Danes 
Island, Spitzbergen, but no further news 
was ever heard of him. 


The King has approved of the following 
awards this year by the President of the 
Royal Society :—Royal Medal: Mr. 
C. 'T. R. Wilson, for his researches on 
condensation nuclei and atmospheric elec- 
tricity; Mr. J. Barcroft, for his re- 
searches in physiology, and especially for 
his work in connection with respiration. 
The following awards have also been made 
by the President of the Council :—Copley 
Medal: Sir Ernest Rutherford, for his 
researches in radio-activity and atomic 
structure. Rumford Medal: Professor 
Pieter Zeeman (Foreign Member Royal 
Society), for his researches in optics. 
Davy Medal: Professor J. F. Thorpe, for 
his researches in synthetic organic 
chemistry. Darwin Medal: Professor 
R. C. Punnett. for his researches in the 
science of genetics. Buchanan Medal: Sir 
David Bruce, for his researches and dis- 
coveries in tropical medicine. Huges 
Medal: Dr. F. W. Aston, for his dis- 
covery of isotopes of a large number of 
elements by the method of positive rays. 
Sylvester Medal: Professor the Levi 
Civitia, for this researches in geometry 
and mechanics. 
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A special general meeting of the Royal 
Meteorological Society will be held at 49, 
Cromwell Road, South Kensington, on 
Wednesday, November 22, 1922, at 5 p.m. 
Business: Proposed alteration of By- 
law 6; to be followed by an ordinary 
meeting, at which the following papers 
will be read:—(1) Sir Napier Shaw, 
F.R.S., will give an account of the work 
of the Meteorological Section of the Inter- 
national Union of Geodesy and Geo- 
physics during the meeting at Rome in 
May, 1922. (2) ‘‘ Circumstances Deter- 
mining the Distribution of Temperature 
in the Upper Air under Conditions of 
High and Low Barometric Pressure.” 


By A. H. R. Goldie, M.A.: Relations be-. 


tween temperature and pressure in 
‘equatorial’? and in ‘‘polar’’ air—the 
production of pressure changes in tem- 
perate latitudes—the origin of the air as 


the main cause of the distributions of 


temperature characteristic of cyclones and 
of anticyclones. (3) “The Manila Ty- 
i phoon of May 23, 1922.2’ By Rev. José 
Algué, S.J., hon. member (director, 
Philippine Weather Bureau). An account 
of the typhoon which traversed the central 
part of the Philippines in a north-westerly 
direction on May 20—23, 1922. Tea will 
be available from 4.30 to 5 p.m. 


At the annual meeting of the Royal 
Scottish Geographical Society, held last 
week in the Society’s Rooms, Synod Hall, 
Edinburgh, Dr. John Horne, F.R.S., who 
presided, announced that the Council had 
unanimously resolved to confer the highest 
honour the Society had to bestow—the 
Gold Medal—upon Professor Gregory, of 
Glasgow University, for his most valuable 
contributions to geographical science, 
based upon his own explorations in 
different parts of the world, particularly 
in Spitsbergen, in Australia, in East 
Africa, and in South-West China. Ever 
since this appointment as Professor of 
Geology in Glasgow University, he had 
-been an active member of the Society. 
Speaking of the financial situation, the 
Chairman said they had now turned the 
corner. Their membership also was 
bounding up—they had got over 120 mem- 
bers and associates already, although the 
session was just beginning. The report 
stated that 253 new members were added 
ae Fe making a total membership 
of 1,508. i 


Sir Sidney F. Harmer, F.R.S., Director 
of Natural History Departments of the 
British Museum, last Friday delivered an 
address on the ‘‘ Present Position of the 
Whaling Industry,” in the Botanical 
Theatre of the Imperial College of 
Science, South Kensington. The whaling 
industry, he said, had survived from the 
time of Alfred the Great, but if the kill- 
ing of whales continued at the present 
rate he believed there would soon be no 
more whales left. The Greenland variety 
was already thought to be extinct. Few 
people realised the enormous value ‘of 
these wonderful cetaceans. A fair-sized 
Greenland whale had a ton of whalebone 
in its mouth, alone worth £2,000. It also 
produced, roughly, thirty tons of oil, 
which realised about £20 a ton. During 
the war this oil was recognised as of vital 
importance for the purpose of manufac- 
turing nitro-glycerine. It was now mostly 
used for making soap. Whale meat was 
excellent to eat, and resembled tender 
beefsteak. The principal whales caught 
nowadays were of the species of rorquals, 
or fin-whales, the blue whale, which some- 
times measured 100 ft. in length, and the 
sperm whale. The latter, the hunting of 
which was principally confined to the 
Americans, not only gave sperm oil, as 
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distinct from whale or train oil, but often 
contained the ambergris, which sold at 
£4 an-ounce, and was used in the per- 
fumery trade. The oil used for lubricat- 
ing the tiny wheels of watches came from 
the jaw of the dolphin. It was the finest 
oil known. 


The Royal Dutch Meteorological Office 
publishes some details in regard to the 
big explosion at Oldenbroek. The reports 
that have come in show that the explosion 
has been registered in the south-east of 
England, the south of Belgium, Northern 
France, and in Austria. Normally the 
audible area_was limited to 124 miles to 
the north-east, and 44 miles south-west 
from Oldenbroek. The zones where 
nothing could be heard were between 124 
and 44 miles and between 44 and 188 miles, 
but beyond that line the explosion was 
heard as far as 560 miles away. The 
registered times which the sound waves 
took to reach the distances are in most 
cases some minutes longer than 
should be if the sound had been normally 
transmitted, and are therefore entirely in 
accordance with the explanations of Pro- 
fesson Van Everdingen, who holds the 
theory that the transmission took place 
through the higher atmosphere. The re- 
corded results are considered as being of 
great value. 


The Nobel Prize for Physics (1921) has 
been awarded to Prof. Albert Einstein, of 
Berlin, in recognition of his work in 
theoretical physics. The 1922 prize for 
physics has been awarded to Prof. Niels 
Bohr, of Copenhagen, in recognition of 
his research work into the structure of 
atoms. The Nobel Chemistry Prize for 
1921 has been awarded to Professor 
Frederic Soddy, of Oxford, and for 1922 
to Mr. Francis William Aston, of Oam- 
bridge. 


The National Federation of Professional, 
Technical, Administrative, and Super- 
visory Workers, in conjunction with the 
‘London Division of the Workers’ Educa- 
tional Trade Union Committee, have 
arranged a series of lectures as follows :— 
Friday, November 24, 1922, G. D. H. Cole, 
M.A., “The Real Working Class and the 
Function of the Non-Manual Worker” ; 
Friday, December 8, 1922, Major A. G. 
Church, D.S.O., M.C., B.Sc., ‘‘ Science in 
Relation to Workers’ Control ” ; Friday, 
January 12, 1923, Professor Graham 
Wallas, ‘‘ The Psychology of Administra- 
tion” ; and Friday, February 9, 1923, 
G. H. Stuart-Bunning, 0O.B.E., J.P., ‘‘ The 
Problem of the Professional Worker in 
Relation to Government Service ”; to be 
held at the London School of Economics, 
Houghton Street, Aldwych, W.C.2, com- 
mencing at 6.15 p.m. 1s. for course of 
four lectures. Tickets may be obtained 
from the General Secretary 95, Bel- 
grave Road, S.W.1, and from Secretaries 
of Federated Societies. 


Dr. W. A. Cunnington gave a lecture 
on “The Natural History of Crabs” at 
the Horniman Museum, Forest Hill, last 
Saturday. The most common species to 
be found round our coasts, he said, was 
the green crab, which in France was 
largely used to make soup. Descriptions 
followed of, among others, the robber 
crab, which inhabits the Pacific islands 
and climbs trees to obtain the cocoanuts ; 
of the spider crabs, which harbour small 
companion crustacea in the intersices of 
their shells, and which collect into piles 
several feet high in the Adriatic; and of 


the masked crab, whose shell has marks | 


resembling the human face. Hermit 


they | 


crabs found strange homes and consorted | 


with curious messmates. The 
alliance.was between the sea anemone and 
the hermit\ crab) | Both derived advan- 


classic : 
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tages, the crab being protected from 
hungry fish by its partner’s sting, and 
the anemone gaining a means of trans- 
portation and sharing any tit-bits that 
were secured. That ctabs periodically 
cast and renewed their skeletons or shells 
was well known, but few realised that the 
lining of the stomach and most of the 
intestine also were shed. 

Two hundred persons—later accounts 
say over a thousand—are reported to 
have been killed in an earthquake which 
occurred last Friday at Coquimbo and 
other places in Chili, The shock was 
accompanied by a tidal wave, and there 
are also reports of a tidal wave at 
Hawaii. A violent earth tremor was felt 
at Buenos Aires at 12.30 the same night. 
The Chilian earthquake was registered at 
the Heluean Observatory, Cairo, at Rome. 
Bologna, and Florence. 

Twenty-five countries, including Great 
Britain, according to a Central News 
Geneva message, were represented at the 
international conference on time-tables 
sitting at Lucerne under the presidency 
of M. Schraff, the general manager of 
the Federal Railways. The majority of 
the railway companies oppose the resump- 
tion of summer time. The next confer- 
ence will be held: at Nice. 


Under the auspices of the trustees of 
the London’ Savings Banks in Lambeth a 
conference has been called to discuss ways 
and means of eliminating default in con- 
nection with slate clubs, loan clubs, and 
kindred sharing-out societies which fre- 
quently occurs about Christmas time. It 
is pointed out that not only do such 
frauds impose acute distress upon those 
immediately affected, but this abuse on 
the part of a tiny minority tends to shake 
public confidence, and the whole move- 
ment of thrift-promotion is likely to be 
seriously retarded. The ‘‘ Anti-fraud Con- 
ference ’’ will be held to-night, at 8 p.m., 
at the Old County Hall, Spring Gardens, 
under the presidency of Field-Marshal 
Lord Methuen. 

The National Committee of the Amal- 
gamated Engineering Union has circu- 
lated to their branches a manifesto setting 
out the total expenditure from July, 1920 
(when the eight engineering unions were 
amalgamated), until June of this year. 
The total amount paid out, according to 
the rules, during the period under review 
was £4,056,458. Of this amount 
£2,672,506 went in unemployment benefit, 
and £800,000 in sickness and super- 
annuation. In addition £577,256 was 
paid out as the result of special levies. 
The total cost of administration amounted 
to £522,307, equal to 2s. 64d. in the £. 
Members are urged to realise the serious- 
ness of the position, and are informed 
that it is wholly due to the heavy drain 
on the funds because of unemployment 
that certain benefits have since been 
stopped. 

Coal at about 9s. per ton, briquettes at 
less than 25s. per ton, and electricity at 
an average rate under 4d. per unit are 
among the advantages which the Govern- 
ment of Victoria will confer on Melbourne 
by bringing into operation the Morwell 
brown cval scheme. The supply of coal is 
to begin during the next few weeks, the 
briquetting machinery will be producing 
next year, and early in 1924 a start is to 
he made with the transmission of electric 
power. The complete scheme is estimated 
to cost £4,500,000, and has as its basis 
the immense resources of brown coal at 
Morwell. These coalfields are situated 
some 86 miles by rail from Melbourne, 
and their development seems likely to be 


a boon—pace the usual labour troubles, 
of course. 


MARKINGS ON MERCURY AND VENUS. 


Mr. Wicks, for whose work on Mars I have 
the greatest admiration, in his inferences from 
my articles re Venus and Mercury? I have 
scrutinised my previous letters most care- 
fully in the light of his letter (137), and the 
only point I find needing correction is that 
regarding Professor Lowell’s ‘‘ dust clouds.” 
When one finds an author attributing the 
brilliance of a planet to its atmosphere hold- 
Ing in suspension ‘‘a variety of dust,” one 
rather naturally thinks he means that it is 
over-full of dust, the distinction between that 
and ‘‘ dust-cloud ° being very fine indeed. 
On again perusing Lowell’s ‘‘ Evolution of 
Worlds,’”’ however, I find that, though he 
talks of dust, he may mean only microscopic 
dust, and not anything like what we should 
call a cloud of dust. But I submit that this 
does not touch the main point, which is the 
ee of Venus’s extreme brilliancy of 
reflected light. Now, if dust is to make any 
addition to, Venus’s albedo, it must be much 
more dense: than the gauzy air he speaks.of, 
and my contention is that dust atoms are 
totally inadequate to reflect light in the high 
degree we get from Venus. F 


Mr. Wicks sees inconsistency in my sug- 


cloud canopy. First, though, Jet me suggest 
that what we see on Venus markings, broad 
at the edge of the visible hemisphere and 
tapering away as they reach out toward. the 
centre of the disc, are not the canals them- 
selves, but wide tracts of land covered and 
so tinted, with vegetable growth, which 


canals exactly as on Mars. These tracts are 
more than 100 miles broad, and gradually 
narrow to a point as they run out on the 
sunlit hemisphere. Next, as to that trouble- 
some cloud canopy: Our densest clouds and 
those which most Ďrilliantly reflect light from 
our planet into space are cumulus clouds. 
They are most nearly equal to the task of 
reflecting sunlight as strongly as Venus does; 
but though they are big, thick heavy clouds, 
they have often long, narrow, winding open- 
ings between them, so that a balloonist sail- 
Ing over them might. get through these shift- 
ing openings a very fair idea of what the seas 
and lands were like underneath them. I 
know Lowell says the markings were never 
obscured, but his drawings show them, as 
always, very indistinct, as if viewed through 
a partially obstructing medium, which might 
be either a continuous thin veil or a series 
of breaks in a drifting cloud canopy, and the 
latter I think most probable. One very im- 
portant point is this: that these markings 
are darker and stronger towards the edges 
of the disc, where evaporation would be less, 
than near the central portion, because the 
openings I allude to would be more numerous 
near the edge of the illuminated disc, and 
also easier to see through owing to their 
slanting position as regards our point of view, 
An obscuring atmosphere would show them 
clearest in the centre and dimmest at the 
sides. So, after all, it is quite possible to 
have it both ways, Mr. Wicks, in this case 
of a cloud canopy with many narrow open- 
ings in it. 

As regards the water-vapour spectral lines, 
it is precisely by taking the spectrum from 
the dark markings separately that water- 
vapour, and plenty of it, will be detected, 
and not by taking the reflected light from the 
planet as a whole, for most of it, as I 
pointed out before, is reflected from the upper 
surface of the clouds, and so may not show 
any water lines, having never penetrated the 
clouds, whereas that from the dark lines will 
have traversed the whole depth of the atmo- 
sphere both in shining down and in being 
reflected back again to us. Here, too, in the 
separate study of these dark lines and in 
comparing them at various periods, in the 
same way that Lowell did for Mars, may we 
get evidence of any seasonal changes, which 
may be brought about by Venus’s slight 
librational swing. But the absence of such 
variations would only ‘prove that the said 
libration was too slight to cause any sea- 
sonal change, and would still leave the vege- 


LETTERS TO THE EDITOR 


[162.]—May I beg to show why I differ from 


gestion that lines may be visible through a 


tracts are kept fertile by the water from the’ 


tation theory as a most probable explanation 


of the markings. 


I am glad that Mr. Wicks is inclined to 
believe in the reality of Lowell’s map of Mer. 
cury’s markings, and am very pleased to see 


Mr. Ellison’s explanation of what he meant in 


his previous remarks about Lowell’s observa- 
tions. But to digress a moment to Mars. Mr. 
Wicks himself has ably explained that in any 
but the best seeing the use of very big tele — 
scopes tends to show lines as disconnected 
markings such as those which Antoniadi now 
posits as the true markings on Mars. Now 
as to Mercury’s lines. Again I ask: If they 
are not cracks, what are they? Let us fora 
moment trace the possible course of life on 
Mercury. ‘Take it that this planet very early 
settled down to the condition of sae the 
same face to the Sun all the time. Suppose, 


as we have every right to do, that he was 


as well supplied with atmosphere, including 
water-vapour, as Mars is now. 

Suppose, further, that life evolved to the 
point of intelligent contro] of the planet's re- 
sources. What parts of Mercury would be 
most habitable, «nd how would an intelli- 
gent race proceed to make the best of its 
resources? First, the least habitable parts 
would be the dark, cold hemisphere which 
never saw the Sun; second, the central por- 
tions of the sunward hemisphere, thus leaving 
as a temperate zone the outermost parts of 
the sunlit side, with those portions of the 
other hemisphere which, owing to libration, 
would at one time or other get a sight of the 
Sun. Remember that this. very border zone 
would be the place where rainfall would be 
greatest owing to the cooling of the hot, 
moist winds blowing outwards from the sun- 
scorched central area. Here, theny would be 
the only habitable part, and here would an 
intelligent race make its abode. Now comes 
in the meaning of those so puzzling lines. 
and this is how I interpret them, for no other 
theory seems to exist. On every planet ln 
valleys exist running in various directwm, 
and there is no reason to deny them to Mer- 
cury any more than to the Earth. Onur Me- 
curians settled all round the border ring ¢ 
lands would want means of communication 
and transport across the central desert. ry 
they not deepen and join up the natural je 
leys and canons so as to give shadow-sheltere 
wavs across? Look again at Lowell's map 
and see the method and purposive way m 
which these lines are oriented. Many mn 
due north and south, east and west, with 
another separate system crossing the disc, like 
the lead-work on a diamond-paned window. 
Waterways would not be needed now, though 
they may have been in the long past, but the 
illuminating fact is this: that if those marks 
are fairly deep narrow valleys, then some at 
some times of Mercury’s year, and others at 
the rest, would afford shadowed cool ways 
across the otherwise impassable sunlit ae 
If such a partly-natural origin of the lines 
denied, we are forced back to the entirely 
artificial origin, that the double system was 
deliberately planned and made by a race 3 
intelligent beings. I quite agree that se 
might not crack under heat, and mud 15 ou 
of the question. so, shelving these, we an 
to consider other origins. Let us be carefu 
how we dismiss any theory as ridiculous. à 
Martian might scan our Earth in vam for A 
single trace of intelligent occupation. -° 
so should we—nor, indeed, can we—scan 
Mars, Mercury. or Venus. for broad writ on 
their visible discs are purposive lines which, 
to my mind, teli of intelligence working—©" 
Mars to eke out scanty water supply; % 
Mercury to avoid terrific sun-heat: and © 
Venus to out-maneuvre the fixity of the Sun 
in the sky. I am grateful to Mr. Ellison for 
his useful remark about the water and one 
on Venus, and I feel sure that time, and s 
far-off time either, wilT reveal to us the mo 
startling truths about life on our neighbour 


ao Wm. Gifford Hale. 


PLANETARY MARKINGS. 


[163.]—Some interesting discussion has wi 
recently going on in your journal about ji 
value of certain observations of planetani 
features. Having had some experience | 


this branch, I would offer a few commenti, 
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»ased on what I saw with reflectors up to 
24 in. and refractors up to 64 in. 

| I may say at once that I am in agreement 
vith Mr, Arthur Mee’s remarks (letter 148). 
some time ago I studied Mr. Lowell’s 
esults, also Mr. Green’s, and those of other 
vell-known observers. My conclusions were 
hat many of the results obtained at the Flag 
staff Observatory were not true to nature. 
Che drawings of Mercury and Venus which 
llustrate the Monthly Notices of the 
%.A.S., Vol. 57, were altogether elusive 
ind, in fact, imaginary. Let anyone look at 
he figures alluded to and he must feel con- 
7inced, without interrogating the planets 
with his telescope, that such markings of the 
‘hape depicted could not exist. . Yet Lowell 
peaks of the great ease with which they 
were distinguished. Yet no one really reli- 
tble could also see them under any state of 
she atmosphere, or with any capucity, size, 
x” make of telescope Practical amateurs 
2specially concerned themselves to corro- 
orate Lowell’s remarkable results, but their 
nost strenuous endeavours ended in failure. 
| For myself I can say that I frequently 
scanned Mercury and Venus in sunshine and 
swilight and at morning and evening appari- 
tions, but their discs were certainly and in- 
variably free from any semblance to the dark 
radiating features so strikingly drawn by 
Lowell. Under definitions of the best kind 
and under greatly differing powers the discs 
were normal. 

With reference to.Mars, the canaliform 
structure of the Martian markings was 
rather overdone by Schiaparelli, and it is 
certain that his double canals were an illu- 
sion. . 

Antoniadi proved this, and the fact admits 
of no further discussion; but: Schiaparelii 
certainly discovered a number of dusky line1- 
ments or streaks on the planet’s northern 
hemisphere which had escaped Dawes and 
the observers who had preceded him. As for 
Lowell’s. drawings of Mars, there is some- 
thing that is real in them and something that 
is imaginary. He multiplied the canals, and 
delineated them in a manner which no really 
sound observer can applaud. Jowell} was 
-perfectly honest in his work, and his en- 
‘deavours were undertaken for the benefit 
‘of astronomy. He spared: no time or expense 
in the prosecution of his labours, and his 
practical contributions to planetary observa- 
tion have been valuable, if they cannot be 
fully accented. 

Mr. N. E. Green’s work has been referred 
to by your correspondents. His pictures >of 
„Mars and Jupiter were beautifully done, and 
with that skill which only the professional 
artist can attain. Mr. Green was a scrupii 
lously careful and honest observer, for he 
would include nothing of planetary detaii 
unless he saw it plainly and could vonch for 
its absolute existence. Quite possibly he 
may have been a little too cautious in iis 
respect; at any rate, certain rather delicate 
features which were ‘present on the planets 
named were not included in his representa- 
tions, and rather detracted from their value. 
‘The markings as portrayed also showed a 
want of definiteness in their outlines when 
compared with the actual telescopic images. 

I hope that it will not be thought I am 
pursuing the rôle of a carping critic. I think 
we ought to be generous in discussing the 
results of men who have laboured so earnestly 
and well. The best of observers have erred. 
Even that great genius in telescopic work. 
William Herschel, thought he had discovered 
an active volcano in the Moon and a luminous 
ring encircling Uranus. The wonder is that 
amongst the leaders of celestial observation 
so few misconceptions were made. Humanity 
and fallrbility go together, and perhaps we 

are sometimes too prone to point out a little 
blemish even when it lies amongst a nomber 
of splendid achievements. The Rev. W. F. 
A. Ellison thinks there are no visible mark- 
ings, on either Mercury or Venus. Though 
he may or may not have established a high 
reputation as an observer of planets, it is 
certain he has the ability to construct and 
effectively use a good telescope. (He is fully 
entitled to express an opinion on the sub- 
ject, but I am bound to dissent from it, 
though my view may not be worth much. 

There are extremely faint and almost in- 

‘determinate patches on Venus, and bright 


O 


spots are sometimes seen at the cusps, while 
on Mercury there are sometimes very plain 
features which no keen eye could possibly 
overlook. , 

With reference to the illusory or visionary 
marking sometimes included in drawings, 
they have a bad influence in several ways, 
the chief of which is that they are not true 
to nature, and, therefore, give false impres- 
sions of actual planetary topography. The 
observers responsible for introducing ima- 
ginary features gain a distinction for seeing 
more than their more reliable co-workers. In 
fact, observers like Leo Brenner are frequently 
quoted and extolled by the writers of books 
who are not in a position to judge soundly as 
to their merits. It ‘becomes quite a fashion- 
able thing to describe certain remarkable 
seeings which possess attractive novelties 
entirely wanting in the work of others, who 
can yet see more of what is really displayed 
on the planets than their more imaginative 
and romancing rivals. Many genuine and 
excellent observers have been practically 
shelved for a time because they exercised 
proper restraint, and confined themselves to 
recording what they certainly saw or satis- 
factorily glimpsed and no more. 

A Provincial Fellow R.A.S. 


ee ance 


“MARKINGS ON VENUS. 


[164.]—I for one feel very sceptical about 
that spoke-wheel business on Venus. I think 
it is all bunkum. The more natural aspect 
of the planet is shown in photographs taken 


‘by Mr. Rordame, of Salt Lake City, wherein 


are clearly depicted light and dark areas pre- 
cisely like those recorded by many observers 
in the past, including myself. In 1911 I 
obtained evidence of the short rotation period 
from these dusky shadings. The results are 
given in the December, 1911, number of the 
“ B.A.A. Joumal.” They were pochpoched 
‘by the Director of the Venus Section, for the 
simple reason that he believed his own im- 
pressions to be the more correct. 


Scriven Bolton. 


A SKETCH OF .THE PRESENT STATE 
OF STELLAR ASTRONOMY.—II. 


{165.J—The Npiral Nebulree.—The celestial 
objects briefly dealt with in the preceding 
paragraphs are gaseous in constitution, with 
the probable exceptions of the ‘‘ dark ” nebu- 
læ, the nuclei of planetary nebule and those 
shining by reflected light. The spectra show 
bright. lines of hydrogen, helium, a terres- 
trially unknown substance to which the name 
nebulium has been given, and possibly nitro- 
gen and carbon. The spectrum of a typical 
spiral nebula is, however, entirely different, 
being not very dissimilar from that of a solar 
type star, continuous with dark absorption 
lines, commingled in some cases with bright 
radiations. Astronomers are divided in their 
interpretations of the spectra, some consider- 
ing that the light is from a great number of 
stars constituting a stellar system. unresolved 
from great distance, while others favour the 
view that the composition of these bodies is 
probably of stars, gas, and cosmic dust inter- 
mixed, shining therefore partly by direct 
radiation aud partly by reflection. :In snp- 
port of the latter opinion the results of Rey- 
rolds’s study of distribution of light ‘and 
colour which he considers adverse to the 
theory of stellar systems, and van: Maanen’s 
measurements of rotational movements, are 
advanced. No polarisation effects, such as 
would accompany reflected light, have as yet 
been found, however. The periods of rota- 
tion found by van Maanen are as follow :— 


Messier 51, 45,000 yrs.; Messier 101, 85,000 yrs. 
Messier 81, 58,000 yrs.; Messier 33, 160,000 yrs. 


The appearance of the spectra seems to he 
the strongest point in favour of the idea that 
they may be independent stellar systems. The 
number, distribution, and velocities are of 
peculiar interest and importance. Profe-sor 
Keeler first called attention to the vast num- 
ber of spirals; from photographs taken about 
1898 with the 3-feet Crossley reflector at the. 
Lick Observatory he estimated that about 


. 120,000 could be found by that instrument. 
‘Later work by H. D. Curtis on 439 regions of 


the sky gave the following with the same 
telescope :— 


Number per Estimated 

Galactic latitude. square degree. total. 
-+- 90° to + 46° is 34 oe 205,000 
+ 45° to aes 45° oe 12 wea 348,000 
e.’ 28 ee 169,000 


— 46° to — 90° 


Whole sky 722,000 


Probably upwards of a million spirals would | 
be shown on photographs taken systematically 
with the 100-inch reflector at Mt. Wilson. 
The concentration about the poles of the 
Galaxy is very marked, especially in regard to 
the North Pole, and there are only 7 per 
square degree in the zone between + 30° and 
— 30° galactic latitude. Hinks has pointed 
out, however, that the spirals do not markedly 
avoid all parts of the Milky Way environs, 
but only certain considerable stretches. He 
considers that Sir W. Herschel’s statement, 
that the nebule (the majority of which we 
now know to be spirals) he in a zone roughly 
at right angles to tho Galaxy, is probably as 
accurate as that which makes them concen- 
trated about its poles. The comparative 
avoidance of the Milky Way regions is attri- 
buted by. many to the obscuring action of the 
masses of dark matter referred to in a pre- 
ceding paragraph. If so, it is probable that 
the obscuration is “patchy,” as suggested by 
Dr. Crommelin, since Campbell of Lick finds 
that the spiral nebule im the lower galactic 
latitudes are not less bright than those situ- 
acted in higher zones, as would be the 
case if the absorption of light increased regu- 
larly towards the Milky Way. The velocities 
of these bodies are the greatest known for 
any celestial object. - For 33 of the brighter 
the average radial velocity spectroscopically 
determined is 650 km per second, and it 
seems safe to conclude with Shapley that the 
direction of motion is away from the galactic 
plane in every case. In all but four the 
radial velocity (i.e., movement in a line join- 
ing the spiral and the Sun) is away from us. 
Averaging the comparatively smail value of 
110 km. per second, their galactic latitudes 
being low (20° to 42°), it seems very probable 
that the radia) motions of approach of the 
four exceptions are only the components in 
the Sun’s direction, of movements really away 
from the Milky Way, like those of the 29 
others. This motion of recession has been 
attributed to some form of repulsive action 
of the stellar system on the spirals, but Rus- 
sell’s mathematical investigations appear to 
show light-pressure to be quite inadequate as 
an explanation. | 

A typical spiral, such as those in Canes 
Venatici (Messier 51) or Trianguium (Messier 
33) which are seen at right angles to their 
structural planes, is made up of a central 
luminous mass with two curved spiral arms 
issuing from opposite sides of a diameter. On 
these arms are to be found knots or condensa- 
tions of nebulous stars or clusters of stars. 
When seen obliquely or nearly edgewise the 
spiral arm seems to cause a dark band across 
the brighter central parts. This is a feature 
commonly observed in those of the brighter 
spirals which are disposed obliquely to the 
line of sight. Mention should also be made 
of the sudden and frequent. appearance of 
temporary stellar objects in photographs of 
the bright spirals, the course of luminosity of 
which closely resembles that of a typical 
Galactic Nova. Twenty-one of these have 
been observed in the Andromeda nebula alone, 
averaging 17 mag. at maximum, with the ex- 
ception of that of 1885, which reached 7.0 
mag. l 

According to ‘the mathematical investiga- 
tions of Jeans and the conclusions he draws 
from them, the spiral arms with their con- 
densations represent the formation of streams 
of stars from the rotating central nebular 
mass. somewhat on the following lines. Before 
the formation of the spiral arms the shape 
had become that of a double convex lens. The 
distances between masses in space are in 
general so great that disturbing influences 
would be small, but even the slightest gravi- 
tational action from outside wouid be suffi- 
cient to prevent the formation of a ring such 
as Laplace conjectured; instead of this the 
matter would be thrown off at two opposite 
points bon\the circumference. These projec- 
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tions would take the shape of two long spiral 
streams of gas which would become longi- 
tudinally unstable, breaking up into condensa- 
This view seems 
opposed to that which attributes the status 
of a stellar system or galaxy to spirals. Ina 
subsequent section on the Structure and Ecale 
of the Universe, the cosmic status of spirals 
(References: 
“‘ Studies of the Nebule,’’ Lick Publications, 
Manchester Astronomiral 


tions or nuclei to form stars. 


will again tbe considered. 
Vol. 13, 1918; 
Society Journal, Vol. for 1917-1920, page 35; 


Mt. Wilson Contributions, No. 118, No. 161, 


No. 213, No. 214; Bulletin of the National 


Research Council, U.S.A., No. 11; Hinks, 


Astronomy, Home University Library, also 
* EM., Vol. 82. page 108; Jeans, Problems 


of Cosmogony and Stellar Dynamics.) 


Rhodelta. 
(To be continued.) 


OCCULTATION ep aaa 


[166.]—November 6: The sky looking fairly 
promising, started to reconnoitre the vicinity 


of Aldebaran with the 4-in. Grubb refractor. 
Star B.D. x 15° 637 had then (at 8 h. 
45 m.) reappeared. 


withstanding glare of the Moon, two days 
past her full. 
say about 6 m. 

Star 275 8 Tauri avas due to be occulted 
about 8 h. 55 m.; but though I scrutinised 
the part of the lunar limb where it was to 
disappear, not a sign of the star could be 
seen. It was 6.5 m., and probably the glare 
from the Moon’s limb did not allow it to be 
seen. _ 

The bright limb of the Moon appeared very 
beautiful about this time. Several mountains 


of different contours were silhouetted, bright 


against the dark sky. I will call these 
M, M.. M,, M,, in order, along the limb from 
S. to N. M, was rather low. M, was 
rounded like a dome. M, and M, a pair of 
mountains, further away, pointed, but not 
sharply. 

Between M, and M, was a sharp peak, or 
small ttooth—quité distinct. Was it frost, or 
srow, that rendered all these features so ex- 
cessively brilliant? 

I cannot help thinking these must be the 
mountains seen projected, black, against the 
Sun during the partial solar eclipse of 1905, 
August 30. but this requires verification. The 
range of mountains seen now, however. are 
clearly ithe D’Alembest mountains shown on 
the f. ti; b of the Moon, a little S., in the 
lunar art in Webb’s ‘ Celestial ,Objects.’’ 

At £ h. 17 m. there was a beautiful sky, 
nd ‘_.on brilliant. It was very difficult now 
to'see Aldebaran with the naked eye; only 
because one knew where to look for it was 
id, “spotted,” and then seen best by averted 
vision. It looked a very feeble point compared 
with 8 Tauri, some distance away to the left. 
Yet ithe magnitude of 8 Tauri is 1°8, com- 


pared with Aldebaran, 1:1 m., and therefore 


ordinarily fainter than Aldebaran. So much 


_ does the Moon dim a star when close to it. 


But. the application of the binocular ren- 
dered the great red star a beautifully sharp, 
clear object. close to the bright Moon. 

About 10 h. clouds and haze began to 
give trouble; yet at 10 h. 2 m. the spectacle 
in ‘the telescope of the great star rapidly 
“* approaching ’’ the lunar limb was very fine. 
It hung in the sky like a great fire balloon 
almost exactly over M,. Exactly behind this 
mountain the star ‘went outi” instan- 
taneously at 10 h. 4 m. 32 s. Time taken 
from railway signal, and liable to error of 
15 s., or so. Fortunately, ‘the sky cleared just. 
at the moment. of occultation. 

A 10 h. 15 m. definition on Moon’s limb 
very good. Thin clouds were passing, and a 
beautiful red corona formed round the Moon : 
rather large in size. 

10 h. 22 m.: Sky mow very clear again. 
275 2 Tauri seen eisily, a long way from dhe 

oon. 

At 11 h. 4 m. it clouded over, and rain 
came on, necessitating the closing of the ob- 
Servatory. It cleared again, and we opened 
up a second time. only to be disappointed 

at the time of reappearance of Aldebaran by 
aopelessly thick clouds. which completely shut 


Sa 


It was quite an easy 
object (4.8 m.) in eyepiece power 51, not- 


S. of this was a fainter star, 


‘about 20’ on the East or bright side of the 


| 
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MARS—ST N—OCCULTATION. 

(169.}—The drawing of Mars which appeate: 
some months ago on which Mr. Mark Wie- 
comments is not mine I cannot ‘be respe 
sible for other peoples drawings. Su: 
drawings of mine of Moon and planets x 
have appeared in ‘‘Ours,” in the BAA 
Memoirs, and elsewhere, may not be mut. 
but they at any rate show what I sar- 
and no more. | 

So far as the physical condition of Mars = 
concerned, Antoniadi, in his ninth report te 
the B.A.A., exposed the “‘canal”’ ‘busines 
completely, and blew to the four winds w+ 
theories based ‘thereon by the late Percivai 
Lowell, and so intriguingly elaborated tr 
that distinguished astronomer. 

As the Sun is no longer available to m: 
except in office hours, I must reluctanth: | 
abandon till next spring my little monthly 
note, in the hope that someone with bette 
opportunities wìll take it up. A conspiouow 
spot is crossing to-day (12th). 

As seen here, the occultation of Alde- 
baran presented no unusual phenomena. ; 
second the star was there. the next it bd 
vanished—that was all. Low power on 2i. » 


out the Moon. However, a very interesting 
and instructive time had ‘been spent in the 
study of the phenomenon and its attendant 
circumstances. The track of Aldebaran rela- 
tive to the Moon had been previously plotted 
in a diagram, and it was seen that the star 
passed very nearly perpendicularly ‘behind 
the Moon’s limb, which accounted for the 
apparent very rapid approach, as compared 
with many occultations when ‘the track 1s 
more oblique to the dunar limb. 
Sunspot.—A rather fine sunspot has been 
traversing the Sun’s disc. It was first seen 
on November 5 as a fairly large spot fore- 
shortened just round the limb. This was in 
a 1.5 in. refractor. Next day, 6th, in the 
4 in, it was noted as a fairly large spot 
of the solitary type. Not a grain or speck 
near, besides the main spot. A faint dull 
bridge was noticed over the umbra. The 
longer axis of the spot was about. 68” in 
length. Following ‘the spot were beautiful 
branching facule. On the 7th it was mot 
much changed, very solid in appearance. A 
bridge had developed and n.f. end of umbra. 
There is a dot, and some grains p. the spot. 
On November 8 there were two blunted 


‘s Arthur Mee. 
projections from north side of umbra—the Fame ora ree 
f. of pad was seen to terminate in a T , í 
white filament extending across the umbra. 

Some distance from the p. projection a dim} THE OBSERVATION OF SOLAR 


PHENOMENA. 

[170. ]—Let me thank Mr. Hollis for his kind 
and much-appreciated remarks in letter li 
When I expressed myself in the way I have | 
done in letter 146 respecting small solar spots, | 
I only meant to give it as my personal opinion. | 
that except where the instrumental out i 
elaborate enough, and time permitting, to 
exactly locate and tabulate spots according to ! 
solar latitude and longitude, etc., the mer } 
mention of having gleaned them is not enough. 
The circumstance, that a high latitude small 
spot has been registered last June at Mount 
Wilson, supports my contention, all the more 
so, as this observation has since been sen 
by a similar one made at Greenwich, but gives 
a longitude sufficiently different to allow the 
opinion that the Mount Wilson spot was the 
leader of the pair, the trailer of wih was 
recorded at Greenwich. Such exact record 
and the routine work connected with it 
prefer to leave to the observatories staffed and . 
instrumentally fitted out for it. On the other 
hand, it seems to me highly desirable that 
these more official observation records wefe 
expeditiously made accessible to the general 
circle of observers in some abbreviated extract 
form, as, in fact, has also been pointed oat 
at the recent Rome meeting of the Inter- 
national Astronomical Union. This could be | 
effected either by circulars addressed to actua! 
regular observers or by publication in one œ 
two weekly or monthly astronomical papens. 
I am, personally, also endeavouring to s% 
every spot possible, large or small, but that | 
does not imply that the editor's space shoud 
be engaged over the matter. I keep my owt 
records more for the purpose of ultimate œr- 
parisons with possible descriptions and photo 
graphs appearing in astronomical or ast | 
physical journals later on. which has more 
than once enabled me to mutually amplify » 
observational series, a genuinely interestit: — 
experience. ny 

Mr. Hollis mentions the registration of “ir 
visible spots”? at Mount Wilson, ant. | 
curiously enough, his remarks remind me č ; 
a letter, amongst others, I addressed many 
years ago to Professor Hale at Mount Wiles. 
in which I express the desirability and hop 
for an instrument enabling us to observe o 
even to photograph the Sun in its “‘ electna | 
radiations,” thereby affording more intimate 
access to the true interaction and interdepend- 
ence of solar evolutions than mere telescopé 
observation or ordinary spectroheliograms caa ! 
give. Apparently this has been achieved. ! 
in the paatioular case by an application of tae * 
Zeeman effect yielded by the spectroscope. At | 
the time I wrote that letter the reply to it 
was, that it were indeed highly desirable to 
attain the object mentioned, but how to go 
about it instrumentally? Obviously the Zee 
man effect has provided the bridge for the 
difficulties, and that is ‘another feather in the 
cap ol the Bec roncope and the manifold won- 
derful ` applications. and interpretations ‘t 
affords: 


cloud was suspended. over the umbra. The 
spot was not much changed on the 9th, but 
some broken masses of penumbra followed, 
a little morth., On November 11: there were 
faint ‘bridges over the umbra, one of which 
was distinctly reddish. This morning, No- 
vember 12, the spot was still solid, and soli- 
tary, and thought to be diminishing in size. 
At 10 h. 20 m. a.m.. definition in the 4-in. 
practically perfect. The edge of the umbra 
was jagged all round, there being two prin- 
cipal white ‘teeth,’ ang p. them a small 
reddish brown cloud over the umbra—alto- 
gether a beautiful sight. 

Does this spot, which is larger than any- 
thing vistble in the Sun lately, herald the 
approach of increased ffrequency? Nous 
verrons, E. E. Markwieck (Col.). 

The Knowle. West Moors, Dorset, 

November 12, 1922. 


OCCULTATION OF ALDEBARAN. 


{167.]—9.30 p.m. first observation through 
field glasses power 8, Aldebaran easily seen 


Moon and nearly parallel with Schikard and 
Piazze. 9.45, still to be seen through field 
glasses, and better still through “‘finder ” 
of telescope, but gradually approacaing 
nearer to the Moon. 9.55, owing to irradia- 
tion, only observable through “‘ finder,” but 
at 10.1 for the same reason unobservable. 
With 3$-in. telescope, power 100, Aldebaran 
well defined, but still getting closer; the 
critical second 10.8 p.m. + ‘1/.28” (for differ. 
ence of longitude) nearly arrives when the 
occultation will occur, Aldebaran appears to 
accelerate his pace towards the Moon, and 
finally seems to rush into it, as if a tunnel 
had been bored for him to drop into, 
A. C., Wells. 

79a, Queen’s Road, Watford. 


OCCULTATION OF ALDEBARAN. 


[168.]—The occultation of Aldebaran on the 
6th inst. was seen here under fairl good 
atmospheric conditions. Although the sky 
had been cloudy more or less all day, for an 
hour or two previous to the occultation there 
were no clouds in the vicinity of the Moon. 
At 9.20 p.m. the Moon and star formed a very 
pretty spectacle, as seen in the opera-glass, 
the latter resembling a pin-head about (as far 
as could be roughly judged) a quarter of a 
degree S.E. of the Moon. At the time of dis- 
appearance the sky still remained oloudless, 
and the features on the Moon appeared very 
distinct to the naked eye, ‘but a sheet of cloud 
spreading over about a quarter of an hour 
before “‘re-appearance’’ was due, prevented 
that phenomenon from being observed, 
although the Moon still shone through the 
clouds, Wiliam E. Fraser. 

St. Leonurds-on-Sea. 


Nov. 17. 1922. 
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: Please permit me to add to this letter a 
`- reply to Query No. 290, relating to primitive 
© Spectroscopes. 
3 Not very long since I had the pleasant 
. Opportunity to assist by correspondence an 
: Observer in perfecting a spectroscope in the 
+ make. He had not got satisfaction so far, and 
~- was very eager to behold solar prominences, 
etc., when he approached me for advice, and 
: mot many weeks elapsed before I received 
intimation from him that he was now all 
. right and that he was very grateful for my 
-thelp. Again, since then, another eager party, 
. who had casually mentioned to me. some 
.’ months before his intention to construct a 
transmission grating direct-vision spectro- 
- scope ito attach to his small refractor. pulled 
- out of this overcoat pocket, to my pleasant 
_ surprise, a very creditably constructed instru- 
ment, all made by himself, except, of course, 
grating replica and lenses, and the whole 
instrument very serviceable and less than 
2 lb. in weight. I know that he will succeed 
right enough, and, asking him what. guidance 
he had during the actual making of the instru- 
ment, he smilingly said he had seen and read 
my long-ago contributions to the “ E.M.,” 
ancl the sketches, etc., accompanying the 
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same. May I conclude by saying that I am 


‘always willing ito help intending observers 
with what advice it is in my power to give, 
offering this free and gladly for the sake of 

the science, as it is a very gratifying expe- 


- rience indeed to be able to help others to see 
* as well and, perhaps, better than myself. 
+ Therefore, as regards the last question in 
> **C. J. R.’s” query the answer is in the 
affirmative. Albert Alfred Buss. 
Lee Observatory, 
z 22, Egerton Road, Chorlton-cum-Hardy. 
l METEORS. 

z [171.]-—During the last few nights brilliant 
- meteors were observed here. They radiated 
£ from a point about 5 lh. Right Ascension and 
~- 7° North. Their paths progressed in the 
- direction of the constellation Perseus. and left 
= conspicuous trails (behind them. Some were as 
~ bright, if not brighter than, a star of the first 
t magnitude, and had durations of as much as 
“seven seconds in a few cases. 

a ames Currie. 

> 54, Bellahouston Drive, Cardonald, Glasgow. 


r [172.]—In reference to page 173, I saw on 
© October 28, at 6.10 p.m., a very bright 
meteor, or fireball, of a beautiful golden 
colour. It descended almost. vertically to a 
point due east, almost to the horizon. Its 
velocity was slow compared with smaller 
meteors, and the trail of greyish light it 
left behind caused me instinctively to pause, 
expecting the nucleus to- explode. Consider- 
able meteoric activity October 14 to October 

31. Joseph Walker. 
Oakamoor, North Staffs. 


MIRROR MAKING. 


[173.J—A perfect mirror in 54 hours! How 
many weary toilers would rejoice to tbe able 
to imitate Mr. Ellison! But then he is a 
born genius, as we know upon the best 
authority—his own. As regards the price he 
suggests, surely it must be his native 
modesty which places such a low estimate 
upon his work: but perhaps he is referring 
to the work of his pupils, who did not, un- 
happily, possess the * requisite germ.” A 
machine for figuring may be a delusion, as 
he says. but only to those who cannot. learn 
to use it successfully, and who must. I sup- 
pose, be prepared to put up with the ‘‘ requi- 
site germ ” as a substitute. As one who had 
the privilege of knowing Mr. Walters for 
forty years, I may say that he certainly con- 
sidered that he owed a very great deal to the 
machine he used, and to Wassell’s invalu- 
able letters in the ‘‘E.M.” on the subject. 
‘Moreover. he held that anyone with enough 
perseverance and care could produce better 
work and with more certainty by the 
machine than by hand. Others, too, have 
held this view—e.g.. Lassell, Draper, Nas- 
myth. Jt was after a visit to the last-named 
that (Mr. Walters was fired with the ambi- 
tion to make a telescope. 

Mr. Ellison’s letters are always good read- 
ing, but not necessarily infallible. It is as 
well to have the salt-cellar at hand. An in- 
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stance of this is his statement that he was 
“very well acquainted with Mr. Walters.” 
In point of fact, he only met him for two or 
three days at the house of a friend, who, 
with Mr. Walters, taught him how to test. 
His only other ‘‘ acquaintance ’’ was through 
the columns of “ Ours” in a controversy 1n 
which Mr. Ellison was worsted, and which 
perhaps still rankles. Another instance is 
his recent advice (the danger of which was 
fortunately neutralised by others who knew 


what they were writing about) on the subject 


of water-gas—an element which one would 


have expected him to be particularly well 
If he is satisfied with a 
mirror turned out in 54 hours (with luck and 
the ‘‘ germ’’), well and good; ‘but few would 


qualified to discuss. 


think of comparing it with the work of an 
artist who has lavished meticulous care and 


skill on his work till it has reached a point 
of perfection which makes it as different—to 


those who can appreciate it—as an oleograph 
is to an original. B. Nunns. 
Bratton Fleming, N. Devon. 


WEATHER IN OCTOBER, 1922. 


{174]. RAINFALL, 
: Days 
Station. Total with Greatest 
in. rain. fall Date. 
l in 24 hrs. 

London (Holborn | in. 

Viaduot) (EE E E E E E E e 1.28 e e 11 ee 0.45 *5th 
London (Lewisham).. 1.10 .. 15 .. 0.38 .. 4th 
Tunbrid ge Wells 

(Hawkenbury)f{.... 1.74 .. 15 .. 0.43 .. 4th 
Tunbridge Wells . 

(Sydenhurst) ...... 1.80 .. 16 .. 0.42 ..° 4th 
Brighton .......... 0.82 .. 12 .. 0.39 .. 4th 
Worthing§ .......... 0.82 .. 7.. 0.49 .. 4th 
Northwich (Barnton) 0.24... 8S -. 0.09 .. 4th 
Allerford (Lynch | 

Mead)! ........06. . 159 .. 9 .. 0.64 .. 81st 
Torquay, ....... e.. 140... 6 .. 0.58 ..29th 
Ipplepen ............ 1.94... 5 .. 0.73'.. 31st 
Manaton ............ 1.29 7 .. 0.87 .. 31st 


* Taken at 6 p.m.; all others at9a.m. tf Aver- 
ages 2.90 in.; § 3.47in.; |!4.44im.; {J 8.89 in. 


At Lynchmead (Somerset) the 
(Mr. J. Dyke Acland) reports the driest 
October in his nineteen years’ record. The 
fall of Jess than a quarter of an inch at 
Barnton (Cheshire) seems quite remarkable 
when it is remembered that October is 
usually the wettest month in the year. At 
the ‘Devonshire stations there was an abso- 
lutely rainless period from the 6th to the 
28th (inclusive). This completely vindicates 
Mr. Robertson’s assertion that when the in- 
fluence of the excessive amount of ice in the 
Atlantic finally wore off the weather would 
‘becomes very much drier until the winter 
change at the end of October took place, 
since when we have had rain nearly every 
day again. 

Sunshine was generally in excess of the 
normal, Worthing enjoying 151.4 hours, 
against a mean of 131.41 hours. -The brightest 
day was the 14th, with 10 hours to its 
credit. There were five sunless days. Other 
sunshine records are :—London (Holborn Via- 
duct), 91.25 hours; Brighton, 146.7 hours; 
and Torquay, 129.4 hours. It will be seen 


from this that ‘‘Sunny Worthing” still 
justifies its claim to ‘being the sunniest place 
in Great Britain at all times of the year. 
TEMFERATURE. 
Max. Min. Max. Min. 
Station. shade. shade. solar. grass. 
o o [e] o 
Holborn Viaduct 63 .. 38 .. 101 28 
Lewisham ...... 65 .. 25 ec — eo 28 
Tunbridge Wells 63 .. 30 .. — 26 
Brighton........ 68 .. 30 .. — .. 27 
Worthing ...... 65 .. 31 ..121 .. 27 
Barnton ....... - 66 .. 2 .. 115 .. 23 
Allerford........ 66 .. 29 .. 126 .. 24 
Ipplepen ........ 62 .. 30 «©. — .. — 
Torquay ........ 63 .. 36 — — 


Mean temperature for the®%month' at 
Worthing, 49.2°; at Torquay, 50.9°. Hence 
Torquay has the highest minimum and 
highest mean temperature, showing its re- 
markably equable climate. 

D. W. Horner, F.R.Met.Soc. 

November 11, 1922. 


NEW STRUCTURE IN BACILLUS 
DYSENTERIAE (SHIGA). 


[175.1—The B. dysenteris has been found 
by the writer to contain numerous extremély 


observer 


what high. 
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minute granules or spores. These are far 
smaller and more difficult. to define in the- 
specimens examined than the “resting. 
spores”? of either B. anthracis or B. mega-. 
therium—indeed, those of the two latter 
forms are coarse in comparison, although the- 
B. megatherium structure is more difficult 
than that of B. anthracis, which latter cer- 
tainly does not require any excessive, N.A. to 
clearly demonstrate or photograph. 
_ A. A. C. Eliot Merlin. 


FOSSILS WITH POPULAR NAMES. 

[176.]—With reference to the article which 
appeared in the “E.M.” of November 10. 
under the above heading, there are several. 
errors, and I shall be obliged if you will 
publish the following corrections, viz. :— 
Col. 5, line 5, for ‘‘ vermicanda’’ read ‘‘ ver- 
micanda’’; col. 5, line 18, for ‘‘ Llandillo ” 
read ‘‘ Llandeilo’; col. 5, line 42, for 
‘‘Mayeria’’ read ‘‘ Meveria’’; col. 6, line- 
30, for ‘‘lady’s feet ’’ read ‘‘ lady’s fingers ”’ ;. 
col. 6, line 38, for ‘‘ corinata’” read ‘‘ cari- 
nata’’; col. 6, line 57, for ‘‘ bivale’’ read 
“ bivalve ’’; col. 7, line 4, for ‘‘ bronginarti’”’ ” 
read ‘* brongniarti’’; col. 7, line 6, for ‘‘ en- 
buculus ” read ‘‘subuculus’’; col. 7, line- 
17, for ‘‘ butt-stone’’ read ‘‘ button-stone.’’ 
| i S. C. Bailey. 


REPLIES TO QUERIES. 


1238..—RADIUS OF CIRCULAR ARC.—To 
find the radius of a circular arc when only the- 
lengths of the arc and its chord are known, 
without the aid of the calculus, let R = length- 
of required radius, a = the length of the arc, 
and c = the length of its chord; then, ap- 


proximately R? = me This formula 


a) 
makes the radius of a semicircle about three- 
hundredths too long, so that the approxima- 
tion is close for ordinary cases in practite, 
Some mathematical readers of “‘ Ours” may 
know of a better formula or method of solving 
the question. Cosmo. 


[260.--NAMES OF DIATOMS.—In replying - 
to this question I overlooked that Dr. Van 
Heurck, in his “ Treatise on the Diatomacez,’’ 
states that De Toni in 1894 created a new 
genus, “ Schuettia,” for this form. If this new 
genus be accepted, it can only be ag a division. 
of the genus ‘‘ Actinoptychus.” M. 

 [271.--ARMY BOOTS.—Neat’s-foot oil will 
do the job if anything can. Warmth will assist. 
Clean off the dubbin before oiling. Toxo. 


{290..—REVERSED SPECTRU." LINES.— 
In answer to the first- of “C. J. R.’s’’ aree ques- 
tions, the reversed sodium line can ì $ seen by 
placing a small piece of metallic sodiumJ‘on iron- 
wire gauze in'a spirit lamp flame. Viewed from. 
the side, this gives a continuous spectrum with. 
the sodium lne either bright or reversed, 
changing frequently. On looking directly down 
on the burning sodium with the spectroscope 
the reversed line is seen well. Any spectroscope - 
will serve. Care must be taken in using sodium, 
and it is safer to use a protective sheet of glass. 
between the spectroscope and the flame. In: 
the “ E.M.” May 14, 1915, p. 339, information 
is given as to @ corresponding effect without 
using metallic sodium, but not actual reversal 


In a spectroscope. K.Q. - 


{296..-BEAVER.—Said to be from old 
French baviére, a bib, and applied to the lower - 
part of a helmet. In modern application it. 
has come down to us from Cambridge Uni- 
versity, through “Punch” to the minor- 
“comics,” and finally, as badinage, to every 
man, wontan, and child. apparently, and is- 
even attempted on motor-horns ! PoP, 


[299..-ENLARGED PROSTATE.—I have. 
had considerable experience in this trouble- 
some middle-age omen and found all 
cases I have had to do with (including my 
own) amenable to treatment by the bio- 
chemic system of curing disease. I know of a 
recent case where a patient had consented to 
operation, and had actually entered a nurs- 
ine home for-the purpose, but changed his. 
mind at the last moment, was treated with- 
these natural remedics, and was completely 
cured after a period of about four months. 
Operations are always risky, and in this ail- 
ment the percentage of fatal results is some- 

igh. , Tonised. 


(302.}—WARMING;) BEDROOMS.—As there - 
is no, fireplace (any system of continuous heate 
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‘ing by any form of stove is out of the question. 
«alot water or steam radiators or electric radia- 
tors are the only things which could be used 
for continuous heating, as no fumes are given 
off and the air is not vitiated, so no flue is 
. necessary. These are no doubt out of the ques- 
tion for you, on the grounds of expense. For 
temporary heating. just taking the chill off 
before retiring for the night, (here is nothing 
better than a Primus oil stove, placed on the 
floor about half an hour before the room is 
required. These are not very expensive to 
buy, and to operate are the cheapest possible 
means of obtaining heat under your conditions. 
Neither this nor any other form of oil stove 
should be kept going while the room is occu- 
pied without ample ventilation. If you want 
continuous heating. the smallest size of Tor- 
toise stove costs very little, and you could pos- 
sibly arrange to run a stovepipe to the open air 
somewhere, even if it meant taking out one of 
the panes of giass from the top of window. 
These stoves burn coke or coal, and give great 
eat in proportion to the amount burned. 
David J. Smith. 


(302.}—-W ARMING BEDROOMS.—A de- 
- scription appeared in “E.M.” many years ago 
-of a lamp stove much used by workers in the 
Midlands. The exit for fumes was a 3-iu. 
Pipe. passing through sash frame, and no other 
chimney needed. Sorry more definite particu- 
lars are not available. H. T. D. 
115, Lewisham Road, S.E. 


— e 0 0 
QUERIES. 


[3503.-—LIME LIGHT.—What is the chemical 
nature of lime light? How may it be produced 
by a simple arrangement at home? How does 
it compare mn power with electric light?— 
Novice, 


[304.—FLY PAPERS.—Will one of “ours” 
kindly tell me the ingredients in the sticky com- 
position used on papers or strings for trapping 
flies. Our flies wil] not go near formalin.—Toxo. 

[305..—TRANSPARENT HORN. — Will 
someone tell me how horn is rendered trans- 
parent ?—Toxo. 


[306.|—MERCURIAL VACUUM GAUGE.— 

I have made a mercurial vacuum gauge, but 

- the mercury will only move a little way from the 
. closed end of the tube when the vacuum is 
registered ag 12 lb. (i.e., 2.7 lb. from a perfect 
vacuum) on an ordinary dial Bourdon vacuum 


gauge. The mercury is full of very small air 
bubbles, which expand as the vacuum gets 
higher. Is this the cause, and how can I get 


rid of the air bubbles? Tapping the glass tube 
will cause any large air ‘bubbles to rise to the 
open an but the small bubbles will not shift. 
—J. E. F. 


[307.—STAR POSITIONS.—To Mr. Hollis. 
—I have a nmnber of negatives (half-plate) of 
different rexions of the sky, taken with a 3-in. 
portrait lens of 16-in. focus. Stars are shown 
clown to the eleventh magnitude. I want to be 
in a position to ascertain the correct declination 
and right ascension of any star. On each nega- 
tive there is at icast one well-known star whose 
position is already known. Will Mr. ’ Hollis 
please help me? If the process is very compli- 
cated and costly. could I get the plates measured 
by someone else?—Grateful. 


(308. — GRAMOPHONE NEEDLES. — How 
can needles of very soft tone be made, with 
points that will last over a single full-sized re- 
cord’ Some records of quiet music seem to be 
horn scratchy—e.g., those of Pachmann’s piano- 
forte playing—and I find that they can be re- 
produced best with a needle consisting of part 
of a soft-wood match stem, cut to a long chisel- 
end, which is set cdgeways on the record, While 
the end lasts the reproduction is very good in 
a small room—much better than with H.M.V. 
soft-tone and fibre needles, but the difficulty 1s 
that usually the end soon spreads ‘over more 
than one line on the record. <A reference to 
any good book on gramophones would be use- 
ful.—K. Q 


[303.I—PERISTALTIC ACTION OF THE 
BOWELS.—Although not constipated in the 
ordinary sense. the writer suffers greatly from 
the above, and would be grateful to anyono 
who can offer a remedy for this distressing 
complaint; a palliative, if not a cure. Age 
seventy-six vears, nearly. A total abstainer 
and practically a vegetarian.—H. C. 


[309.1—PIANO-PLAYER.—Will some kind 
reader tell me what is wrong with Angelus 
piano-player? When a few noles are passing 
over the tracker-board it plavs all right. but 

if the notes are a long run they refuse to act. 
: we iak happens on a few certain notes.— 
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{310.—BINDING MIXTURE FOR FIRE 
GRIDS.—Can any reader tell me of a cheap 
and efficient binding mixture for fire grids 
made from chippings, not sawdust? I want 
something that will light easily and bur 
freely and is not too expensive. Any informa- 
tion regarding probable cost of materials 
recommended would be welcomed.—Carrdyke. 


1311.}—ROTATING SPHERE.—Could any 
of your “ Relativitist’’ readers inform me if 
it is Correct to assume that a rapidly-rotating 
sphere will experience a contraction along the 
length of its ‘‘ equator,” and, consequently, in 
its equatorial diameter—viewed from a (rela- 
tively) stationary point ?—L. T. P. 


———— ee O Gre — 
ANSWERS TO CORRESPONDENTS. 


n n ain 
The following are the initials, etc., of letters to 


hand up to 1 p.m. on Tuesday, November 14, and 
unacknowledged elsewhere :— 


ROBERT BaRkER—Tourist—F. H. W.—R. E. P. S— 
Bude—J. H. M.—James Nicoll. 


G. SHAW.—No. 
R. M. M.—Thanks;: ro. 
SAFETY.—Quite impracticable. 


A. DANIELS.—Better inquire through a stockbroker. 
We have no means of ascertaining the value of 
shares and stocks. 


IMPRIM.—Most likely the body of the metal you 
are using is not perfectly cylindrical. If it is the 
fault is in the jaws. 


R. KING —The ‘Star of Rephan ” was most pro- 
bably Saturn. For more about it see p. 243 of 
our issue of October 9, 1908. i 


F. W. Cory.—We quite agree with you, and have 
said so here and elsewhere many times. Only lack 
of space prevented our using your letter. 


ELIPE.—The Baltic Sea is so called from the Swe- 
dish balt, Danish bælte, Latin baltens, English 
belt, all indicating its charactcristic—the sea of 
the “ Belts.” 


T. CoLE.—A very good stopping wax for patterns 
is made by melting equal parts of beeswax and 
carnauba wax in a water-bath and moulding the 
mixture into sticks of convenient size. 


R. G. L.—Because less light is absorbed. The ab- 
sorbing power varies inversely as the reflecting 
power, so that as the angle of incidence increases 
more light will be reflected, but less absorbed. 


A. G. C.—No.. You might file out either A or B 
in your sketch to allow them to come round, as 
you suggest, and put in a thicker key, but then 
i would not interchange with others of the same 
class. 


T. STANLEY.—Use a little prepared ox-gaJl on the 
palette and the greasiness will disappear. 2. 
Ground-glass would not have injured the sables. 
You may wear them to a point again by constant 
use, but not advantageously. The rough tile 
did the mischief. 


TREADLE.—You will have to get a heavier flywheel 
than that used on an ordinary sewing machine. 
Get one about 16 or 18 in. diameter, with a slow 
speed. You may pick one up cheap sometimes 
at the second-hand shops, or advertise for one 
in our “ Wanted ” column. 


ARTHUR SMITH.—Yes, the Sun has been utilised as 


the source of motive power 


for winding up 
clocks. 


We gave partienlars of two systems cn 
pp. 320 and:372 of cur issues of November 18 
and December 2, 1898. We hardly think either 
likely to be generaily adopted, at any rate, in 
this country. 


H. £. H.—To render a linen, calico. or canvas tent 
both heatproof and waterproof boil well together 
2 Ib. of turpentine. 1 1b. of litharge in powder. 
and 2 to 3 lb. of linseed oi!—more or less oil 
according to thickness of the material. Brush 
the varnish thoroughly into the stuff and let it 
dry in the sun. 


VisiTor.—A walk round St. Panl's Cathedral rail- 
ings iahalf a mile. The extreme length is not quite 
170 yards; it is 63 yards wide at its extreme 
point, and the towers are 74 yards high The 
half-mile of iron rails in the churchyard. with 
the seven ornamental gates, weigh 200 tons, and 
cost = €10.000. Twenty-six thousand people can 
stand uncer the roof. 


A. NICHOLLS.—The interrogation mark or “ point ? 
(7) was orginally a “q” and an “o,” the latter 
placed under the former, They were simply the 
first and plast letters of the Latin wort 
* questio.” The sign of exclamation or inter- 
lection (!). in its original form, was a combina- 
tion of “I” and “o.” the latter underneath, 
as in the question mark. The two stood for 
“To.” the exclamation of joy. 


G. A.—To blacken your iron stops, clean off all 
the old black with fine glasspaper and polish 


with tripoli. Then make the following solu- 
tious:—Dissolve 40 grs. silver nitrate in 100 
minims of distilled water: also dissolve 40 grs. 


of copper nitrate in 100 minims of distilled water 
and mix the two solutions. Dip the stops in 
this mixture and let them = dry. When dry, 
they shonld he heated on a -and-bath until they 
assume a fine black colour. 


Nov. 17, 1922. 
: | 
TERMS OF SUBSCRIPTION. 


PAYABLE 1N ADVANCE, 


38. 10d. for Three Months, 7s. 7d. for Six Month 
and lbs. 2d. for Twelve Months, post tree to ay 
part of the United Kingdom. For the Unta 
States, 17s., or $4 15c. gold; to France or Belgia, 
178., or 28f. 80c.; to India, New Zealand, the Oam, 
the West Indies, Nova Scotia, Natal, or any pan 
of the Australian Colonies, 176. Monthly Parts e | 
be sent at subscribers’ option. Mr. Edward Pennod, 
9609, Woodland Avenue, Philadelphia, P., U84, 
will receive subscriptions for the United States a 
$4 15c., payable in advance, for direct tranmiak | 
from this office. | 

The subscription rates to Canada are:—Wert | 
numbers: 12 months, 17s., equal $4 15¢.; 6 month, | 
8s. 6d., equal $2 7c. Monthly Parts: 12 mosti, | 
lés. 6d., equal $3 580. Payable in advance, | 
A limited number of the following bound vokea 

are still in stook, price 7s., post free 8s. in th 

U.K., or 8s. éd abroad :—Vols., 

LXXII., LXXIV.. LXXV.. 

LXXVIII., LXXX.. 

LXXXIII, LXXXIV., LXXXV., 

CVII., CVIIJ.. CIX., CX., CII, CTI, 

OXIV., and OXV. 

All the other bound volumes are out of pin. 
Subscribers would do well to order volumes as an 
as possible after the publication of each half-yeay 
volume in January and July, as only ai 
number are bound up, and these soon run ‘oat d 
print. . Most of our issues can be had 
through any bookseller or newsagent, or 
office, price 3d., or post free 4d. Cloth 
omda Tar ENgLIsa MUCHANIC, price 8e., 
Ra. Od. 


ADVERTISEMENT CHARGES, 


The charge for Advertisements in the columns heed 
For Exchange, For Sale, Wanted, Addresses, 
Situations, 


is ONE SHILLING for. the first SIXTEEN VORN 
and 6d. for every succeeding Bight Words | 
must be prepaid. No advertisement will be ium 
jor less than ONE 8HILLING. 
The address ie included as part of the Acris 


ment and charged for. No Displayed Ade» 
ments can appear in above columns. : 


ORDINARY 


Thirty Words ee ee ee oe 
Every Additional Elght Words .. .'* 
Front Page, Five Shillings for the Arat & word 
afterwards, 6d. per .line. Displayed Advertsenall 
on Front Page, 108 6d. per inch. Pai ip 
vertisementa, One Shilling per line. No Frost a 
or Paragraph Advertisements inserted fo as 
Five Shillings. | 
Rates for Displayed Advertisements on 1p 
tion to the Publisher i 
All Advertisements must be prepaid, and i tha 
where the amount sent exceeds One Shilling 
Publisher would be grateful if s P.O. ment 
sent, and not stamps. Stamps, however: P see 
halfpenny stamps—may be sent where it 
venient to obtain P.O.’s. wy 
Advertisements must reach the 00o i 
3 p.m. on Tuesday to secure insertion in 
following Friday’s number. ‘ol 
All Cheques and Post Office Orders to ka 16 
payable to THe STRAND NaewSpapek COMPANY, © 
and all communications respecting A 
should be distinctly addressed to: 
THE PUBLISHER. : 
THE “ENGLISH MECHANIC, eet 
EFFINGHAM HOUSE. ARUNDEL STB Se 
STRAND, LONDON, 


—— 


For Exchange. 


Broadhurst, Clarkson and Co, Manulacni 
Opticians, Exchange or Buy Anything P 
Note address, 68, Farringdon Road, E.C1. 

Clarkson's, 338. High Holborn. Secoot 
Optical Mart. Make, Buy, Sell. Exchanée 
Optical Instruments. pai 

Witts, Opticians, 3, Buckingbam Pala aart 
S.W.1, Buy, Sell, and Exchange Opti 
mente. Repairs quickly executed. 


For Sale. ji 

Reflecting Telescopes, Mirrors. piivered by 
method. Wore light and duraollity.—¥- 
Manse, Walpole, Halesworth. gartier, 

Objective Slide, 3 adapters, 208.: Dare trig 
208.; Double Nosepiece, 176, 6d.—BAKER, aH 
Holborn, London. ii to of 

64-page Book About Herbs AD erbslish 
them, 2d. Send for one.—TRIMNSLL, The i 
Richmond Road, Cardiff. wer 

Milling Attachments, with Vice ala Cros 
THs WHEELER MANOPACTURING OO., LID. 
ing, Wellington, Salop. 

Home Radio: How to Make 
copies sold. 48., post free, on sppre 


Books Bought. Best prices oad, Londt. 


Booksellers, \121,) Charing Cross 
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. ASTRONOMICAL NOTES FOR 
DECEMBER, 1922. 
: The Sun. 


At Greenwich Mean Noon. 


Souths 
at 


Greenwioh. seen 


Ascen- 
sion, 


Declina- 
tion. 


Bidereal 
Time. 


Jb. Sloe on 
16 27 9/21 43 56 S. 
16 48 50/22 26 20 ,, 
17 10 45/22 57 49 ,. 
L7 32 50/23 17 58 ,, 
1755 1232629 ,„ 


118 17 13123 23 15 ,, 
18 39 23123 8 17 ,, 


m. 
2 


The defect from or excess above 12h. of 


: the quantity in the second column is called 


the Equation of Time, and is the amount 
to be subtracted from or added to 
tthe time shown by a sundial to find 
the corresponding time by a clock which 
dis keeping local Mean Time. 


Dec. 1...Sun rises (Greenwich)... 7h. 44m. 


sets j .. Oh. 535m. 
31...Sun rises G .. 8h. 8m. 
s se 3h. 58m. 


sets 


The Winter Solstice will happen at 3 
o’clock in the afternoon of December 22, 
when the Sun is said to enter the sign 
Capricornus. Its Right Ascension will then 
be 18 hours and its Declination 23° 26’ 48° S. 

` December 22 is, therefore, the shortest day 
from sunrise to sunset, but because of the 


variation of the Equation of Time the Sun. 


will set earliest by mean time on Decem- 
‘ber 13 and will rise later continuously 
day by day throughout the month. 


Hlements for Determining Positions on 
the Sun. 


Heliographic- Position of 
- Qentre of Diss. 


Day 
of Position 


‘| Latitude. | Longitude. 
0 47 N 82 37 
0 8, 26 44 
0 30 8. 320 51 
1 8, 254 58 
146°. | 189 6 
2 23 ,; 123 14 
2 59 ,, 57 23 

The Moon. 


Dec, 4 .. 11h. 23.6m. a.m. 
11 .. 4h. 40.7m. p.m. 
‘New Moon ...... 18 ..12h. 20.0m. p.m. 
First Quarter .... ,, 26 .. 5h. 53,1m. a.m. 


The Moon will be in Perigee at half-past 
3 in the afternoon of December 14, and 
in Apogee at 4 o’clock in the afternoon 
of December 26. The distance between the 
centres of the Earth and Moon will be 
"228,700 miles and 251,200 miles at these 
times respectively. 

The Moon will have Maximum Declina- 
tion 18°27’ N. at midnight of December 5, 
and 18° 28' S. two hours before midnight 

of the 18th. 

= The Mean Longitude of. the Moon’s 
Ascending Node will be 175° on Decem- 
‘ber 19. 


Last Quarter .... 


99 


“ eja .;| Souths Long itude 
paises! at of Libration 
SS 8 fz, | Green- | Terminator| (midnight). 
= fst < wich. | at Transit, 
= h. m. | 
Days. m. | ° Sun.j ° | ° 
1 | 12.5 | 9 53.1 (63.4 E. R. 13.0 E./4.6 N. 
a.m. | 
6 | 17.5 | 1 12.2 (66.3 W. S. 14.7 E.j6.2 N. 
11 | 22.5 | 5 36.8) 3.4 W. S. 12.1 H.j0.3 N. 
16 | 27.5 |10 2.6 (69.7 E. S. |3.3 W./6.1 S. 
' .m. 
21; 3.0 A 37.3 157.0 W. R. 15.3 W./4.4 S. 
26 | 8.0 | 6 20.3 | 5.7 E. R. |0.3 E.|2.1 N. 
31 | 13.0 10 9.9 68.4 E. R. |5.0 E./6.5'N, 
R. and S. indicate whether the Sun is 
rising or setting on the part of the Moon 
where the Terminator falls. 
The Moon will be in Oonjunotion with 
e ee EE EE AST Ey 
© s. Greenwich The Planet 
= pa | Mean | “will be 
ag Time. 
d. | h.m, ae 
Neptune...... 9 |1 13pm] 3 21 N. 
Saturn ....../ 13 |645 ,, 0 27 ,, 
Jupiter ..... -| 15 |6 5am.) 2 33 B. 
Venus....-.--| 16 | 6 34 ,, 1 44 ,, 
Mercury......| 19 | 131 ,, 6 54 ,, 
Mars ...ee. .| 24 |6 26 ,, 217 ,, 
Uranus ......| 24 | 7 57 ,, 2 5 p 


The figures in the last column giye the 
distance of the planet from the Moon’s 
centre as it would be seen from the centre 
of the Earth, and require a correction for 
parallax to show the distance as it would 
be seen from any particular place. The 


‘Moon may be so displaced by parallax as 


seen from certain parts of the southern 
hemisphere that Saturn will be occulted on 
the 13th. 7 

. The Planets. wl 

The diagram below, which shows the 
movements. of the planets in their orbits 
during December, is similar to those given 
in previous months. The four inner orbits 
are drawn to scale, and to visualise the 
others in due proportion it is to be 


remembered that the mean distances from 
the Sun of the outer planets are: 
Jupiter, 5.2; Saturn, 9.5; Uranus, 19.2; 
and Neptune, 30.2, the mean distance 
of the Earth from the Sun being taken as 
unity. 

Jupiter and Saturn are now morning 
stars, and the former in the constellation 
Libra rises before 5 o’clock at the beginning 
of the month and 20 minutes after 3 at the 
end, so that it will be seen in the south-east 
sky, but at no very great altitude. Saturn 
in the constellation Virgo rises two hours 


before Jupiter and will be seen higher than 


that planet in the sky, and to its right and 
above the star Spica which it is approaching. 
The-magnitude of Jupiter is now — 1.3; of 
Saturn + 1.0. Mars, which crosses the 


constellation Aquarius, is stillin the evening 
sky, setting in the west south-west shortly 
before 10 o’clock, and is the prominent 
object in that part of the sky throughout 
the early evening. Its magnitude changes 


jfrom + 0.6 to + 1.0 during December. 


Uranus is also in the constellation Aquarius, 
and will be in conjunction with Mars in the 


| forenvon of the 25th, Uranus being 7' north 
1 of its brighter neighbour, and both will be in 


tbe same R.A. as the fourth magnitude star 
A Aquarii about that time, the star being 
half a degree north of the planets in 
declination. The angular diameter of Mars 
is about 63”, that of Uranus 33”, Neptune, 
on the boundary between the constellations 
Cancer and Leo, is coming into observing 
hours, and rises soon after 9 o’clock in the 
evening at the beginning of the month and 


[at a quarter past 7 at the end. Its position 
on December 1 is R.A. 9h. 22m. 36s., 


Dec. 15° 33.4' N. On December 31, R.A. 
9h. 21m. Os., Dec, 15° 41.3' N. i 


Mercury 
will be in Superior Conjunction on the 6th, 
and will therefore rise and set practically 
with the Sun during a large part of the 
month. It will be an Eyening Star at the 
end, but sets at 5 o'clock on the 3lst, 
which is not late enough for it to be visible. 


ra: Right | Declina- | Souths at | Sets, 
S £| Ascension.) tion. {| Greenwich.| p.m. 
As : 
h. m. |° '° h. m. h. m. 
1 | 16 14.1 |21 41.3 S.|11 36.0a.m.| 3 41 
6 | 16 47.6 |23 23.3 ,, 11 49.6 ,, | 3 44 
11 | 17 21.7 |24 35.5 ,, 112 4.0p.m.) 3 49 
16 | 17 56.5 |25 14.9 ,, /12 19.0 „14 0 
2l | 18 31.7 |25 18.9 ,, 12 345 „|416 
26 | 19 6.9 |24 45.2 „|12 50.0 ,, | 4 35 
31 | 19 41.4 |23 32.8 „|1 47 „1459 
Venus, 


which was in Inferior Conjunction on 
November 25th, will be at a stationary 
point on Decémber 14, and at Greatest 
Brilliancy in the early morning of the 3lst. 
It is therefore a morning star throughout 
December, not conspicuous at the beginning 
of the month, but towards the end is likely to 
be seen as a brilliant object above the south- 
west horizon at 5 or 6 o’clock in the morn- 
ing. This is an exceptional“ greatest ” brilli- 
ancy, the computed stellar magnitude being 
— 4.4, the reasons being that the Earth is 
almost at perihelion, and therefore near to 
Venus, and Venus itself is at perihelion in 
January, and therefore near the Sun. This 
planet is moving direct on the confines of 
the constellations Libra and Scorpio. The 
angular measure of its diameter diminishes 
from 62" to 40" during the month, and the 
fraction of the diameter illuminated increases 
from 0.01 to 0.27. 


>.a|. Right | Declina- | Souths at | Rises, 
& Oj Ascension.| tion, Greenwich.| a.m. 
Aa 
h. m. 93t h. m. ` h. m. 
1 | 15 44.8 (20 25.8 S.|1l 6.7a.m.| 6 56 
6 | 15 36.5 {18 42.2 ,, |10 38.8 ,, 6 16 
11 | 15 31.9 |1? 18.8 ,, |10 14.5 _,, 5 44 
16 | 15 31.3 {16 21.4 ,, | 954.3 ,, 517 
2l | 15 34.5 {15 50.2 ,, | 9 37.8 , 4 59 
26 | 15 41.1 |15 42.2 „ | 9 24.7 ,, | 445 
5l | 15 50.6 |15 52.9 ,, | 9 14.6 ,, 4 35 
Mars Sets 
| p.m 
h. m. a oat h. m. | h. 
l | 21 42.5 | 15 1278S. 5 3.4p.m.' 9 
6 | 21 56.5, | 13 53.1 „|4 57.8 „| 9 
11 | 22 10.5 | 12 30.8 „ 4520 , ° 9 
l6 | 22 24.3 |11 60,4461 „` 9 
21 | 22 38.0 9 39.1 ,,, 4 40.1 ,, 9 
26 | 22 51.6 10.4 A 4 34.1 ,, | 9 
31 | 23 5.1 40.4 ,,' 4 279 ,, 9 
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a.m. 

h. m. 1° f h. m. h. m. 

1/13 6.8 | 4 36.8 S. 8 29.2 am.| 2 50 

6 į 13 8.5 | 4 46.1 „18112 ,, 2 32 

12} | 13 10.1 | 4 54.5 „17531 ,, 2 14 

16 | 13 11.5 |5 2.2 ,,| 7 34.9 ,, 157 

21 | 13 12.9 15 9.0 „17165 ,, 1 40 

26 | 13 14.0 | 5 14.9 „|6 58.1 ,, 1 22 

31 | 13 15.1 5§ 19.9 „ 1 6 39.5 ,, 1 4 

Uranus. Sets 

p.m. 

h. m. aci h. m. h.m. 

1 | 22 46.3 8 38.38.) 6 7.lp.m.| 11 26 

ll | 22 46.9 8 34.6,,| 5 28.3 ,, | 10 48 

21 | 22 47.7 8 29.2, 1 4 49.9 ,, | 1010 

31 | 22 48.8 8 22.0,,; 411.6 ,, 9 32 
Juno. 


Continuation of the ephemeris given last | 


month. Observations of position of this 
minor planet are wanted, and if any such 
are available itis hoped that they will be 
sent to Mr. G. Merton, Coton End, Grange 
Road, Cambridge. 


R.A. Dec. log. A  log.r. 
hms. ° ’ : 
Dec. 1.. 3 612 5 235. 
» 5.. 3425 523, 0.297 0.043 
we, Ora 30 515, > | 
» is. .22 5 3,, 0.297 0.062 
aT by oe 135 446,, 
3 2l.. 137 424, 0,297 0.084 
» 25. 211 3 57,, 
» 29. 313 327,, 0.298 0.107 
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Rises | Greenwich Mean Time of Oooultation of Fixed Stars by the Moon as seen at Greenwich 


S galg 943 ]8 
1 o E O 819 p © 5. 
° 38 £ Disappear-| Moon’s £2 ES Reappear- | Moon's £2 Ep 
£8 Star. g, anoe, imb. ig =e ance, Limb. |2 As He | 
“| 
m a ao 4 l aA < 
h. m. o | h. m. E te 
1 |25 Arietis ........ 6.5| 3 25 p.m.; Dark | 9| 136| 4 18 p.m, | Bright |226 | 25 
3 |Lalande 7967......|6.9| 8 38 ,, | Bright | 2z} 56 — — —i— 
4 |75 Tauri.......... §.2| 3 20a.m./ Bright | 105| 67!) 4 23 am Dark (297 | M- 
4 |275 B. Tauri ......|6.5! 5 59 ,, | Bright | 13)! 92! 639 ,, | Dark |223 | 19 
4 |Aldebaran ........|1.1| 652 ,, | Bright | 89} 53 — — —{}|— 
§ ILII Tauri ........ 5.11, 443 ,, | Bright | 149| 109) 5 18 a.m Dark {213 | 192. | 
6 Lalande 11713 ....] 6.6 — — — | — | 027 ,, Dark [329 | 34 
6 {B.D. + 17° 1152 ..| 5.7 | 1 31 a.m.| Bright | 89) 84| 249 ,, Dark {277 , 353 | 
6 |292 B. Orionis ....|6.5| 5 24 ,, | Bright | 90) 51) 6 26 ,, Dark |283 | M3 
7 (W.B. VIL 66...... 16.6] — — j|—|—]| 329 ,, | Dark 247; 27 
7 |l Ganori.......... 6.0| 8 39 p.m. Bright | 76! 115 9 34p.m.| Dark 292| 38 
9 {Washington 617 ..| 6.8 — — — | — || 0 56a.m. | Dark (316 348 
13 |Washington 821 ..| 7.8 — — — | — i| 4 30 ,, | Dark !265; 3% | 
14 |m Virginis........| 5.2] 5 20 a.m, Bright | 133| 160| 6 24 ,, | Dark 2732 | 290- 
15 |B.D. — 11° 3770 ..| 6.2) 441 ,, | Bright | 96| 131 5 42 ,, Dark '304 | 33 
25 {B.D.—1° 4525 ....{6.5 |11 15 p.m.j Dark | 66) 28 — ee a 
26 |B.D. + 2°118..../6.5/11 59 ,, | Dark | 50] 12| — — |—/- 
27 |u Piscium ........ 5.0|7 19 ,, | Dark | 96|' 93| 831 p.m..| Bright |216 | 199 
29 {Washington 138 ..| 7.3] O 12a.m. Dark | 65| 27 — a ae 
29 {Washington 141 ..|6.7| 152 ., | Dark 28; 349 — l| — j—f— | 
29 |25 Arietis ........|6.5|2 1 „ | Dark |129| 90| 2 38e.m, | Bright 1207 | 169 
29 |Washington 187 ..| 6.6/11 17 eae Dark | 86 "a — + — {= | = 
. | 


— 


Aldebaran will be again occulted on the morning of the 4th, but the Moon and star will be 
very near the horizon at disappearance, 


Perrine’s Comet (1896 and 1909.) 


A series of search ephemerides of this | 


comet, which gives positions very different 


a 


Mean Time of Transit at Greenwich 
of Twenty-five Fixed Stars on the 
Nights of December 1 and December 31, 


The magnitude is 7.2 to 7.4. ae ; Time ot Trang! 
eee h from those already issued, has been com- — 
As ery a: BOGE E am puted on the assumption ofa much later date| Stace. |Mag.| R.A. Deo. Dec. 1 | 
occultation Or pacurm may De one from | of perihelion passage. For A perihelion is 2 
places in the southern hemisphere on 1922. “December 219% B. Decamber| |= a aa Nr 
December 13. At Brisbane, disappearance | 95.9. C, December 29.2. a Aquarii..| 3.2 122 110 438.1 5 22 42IMA 
Š n 9 , q | 
will taxe place on Dec, 13d. 5h. 11.6m., ‘Fomalh’t.| 1.3 122 531830 aA 5.) 6 pages a 
.M.T. at 163° from the N. poi he East, A. Pegasi ..|Var. |23 027 40 N.| 6 20 45.848. | 
G.M.T. at 163° from the N. point to the East R.A N. Dec. Tka ae lee olla 47 No E 21 38 640.8. 
at Wellington at 6h. 4.8m. at position angle A B C A B O|; Piscium. | 43 |23 35| 5 13 N.| 6 56368392 
179°. The times are Greenwich mean | Date. hm m m. ©’ @ 7 è ‘lq Androm.| 2.2 |0 4128 40 N.| 7 24576598 
which implies that the phenomenon will] Nov. 26..21 59.6 49.6 40.5 352 2582 9|4 Androm.| 3.5 | 0 35150 26 N.| 7 55 40943.1 
happen at these places in the early morning | Dec. 4..2227.0 15.9 59 321 238159|8 pees 3 A 5 = a = : me iy 
of December 14 (local), and at Wellington | Dec. 12..22 57.3 45.0 33.8 3 3 2312 1/8 paciam] 37 | 12714 con g 47 415439 
it will be after sunrise. At other Australian : : Arietis..| 2.7 | 1 50120 26 N.| 9 10 39.2%41.6 
: : The comet is expected to be very faint, | 8 ATIONS. -| 4. 
: ’| a Arietis..| 2.2 | 2 2/23 6N.| 9 23 416.5 
A there will be only a close possibly 14th magnitude. a is a: a cece N. oy 
SEEE | a Ceti....| 2.8 | 3 58| 3 47 N.|10 18 20.3099. 
Saturn may be seen occulted again from a Persei .:/ 1.9 | 3 18/49 2 N {10 38 8 54.3 
places in the southern hemisphere on Baade’s Comet (1922c.). Alcyone ..| 3.0, | 3 42/23 52 N./11 2 92,4156.1 
Jan. 10 and Mars on Jan. 22, 1923. The} An ephemeris of this comet up to Decem- n s i P T Be ee T sc ae 
following details of these phenomena for | ber was given on p. 175 (Excurs Mecuanic, | Aldebaran| 1.1 | 4 31/16 21 N./11 51 20.122.9- 
Australian observatories are taken from the | Nov. 10), which may be continued ag|«Aurigae.. > : T a F. N. * 0 11 E abe 
— oe Rigel ....]| 0. -|° . 
Tea DONS Capella ..] 0.2 |5 11 45 55 N.|70 30 44.047.0 
Topo fo pi . Tauri ..| 1.8 | 5 21/28 32 N.|*0 41 7.4)10. 
Disap B Tauri ..j L. * 
Angle from Angle from ¢ Orionis .| 2. 6 36| 1 59 S.|*0 56 31.7/34.6 
Date e j Alt ee | Alt, | Betelgeusel Var. 5 51| 7 24 N.|*1 10 37.1140.1 
1923.) — Ag oe " * |" After midnight of December l, 
A h .M.T. After midnight of De er l, 
CMT. North. Vertex. < North.| Vertex. 8 Pegasi is a second magnitude star, 
e aa a a a | LEME RRR a a a Betelgeuse a first magnitude. 
pen o | ` ” ga i The complete interval pone the times 
"m. 9 A : s t j ‘ , 
Jan.10\Saturn {Perth ....| 3 48-5 | 124 3 9 n: ae ae __ jin the last two columns is Rone 571. 58e 
Johan’b'rg| 2 13 | 208 338 55 — 7 = —_ Local mean time of transit at a place 
Jan.22| Mars Perth ....| 6 20.0 | 41| 184 | 48 |756.4 am| 259| 76 | 58 ļother than eet Seer nme 
, |Adelaide..| 7 10.2 | 984! 273 | 55 [842.4 „ | 218| 73 | 46 | 0f transit at Greenwich — 3. E 
., {Melbourne] 7 28.7 | 103 303 49 1841.4 ,, | 202| 60 40 | tude in hours (and fractions of an hour) if 
,», [Sydney ..| 748.2/ 102! 317 47 19 05 , | 205} 72 35 | west of Greenwich; + if east. 
Brisbane..| 7 57.7 87 | 313 49 |9 21.8 ,, 220 97 32 Mean Time of Transit at Greenwich of 
E Wellington| 8 42 159 | 25 18 z= see = an Two Close Polar Stars. 
, | | Polaris U.C. [Stersal ae ce 
| R.A. lh. 34m. R.A. 17h, 56m. 
The phenomena to be seen at Johannes- For GREENWICH MIDNIGHT. Day. Dec. 88° 53’, | Dec. 86° 37'. 
burg and Wellington are not occultations, R.A Dec. Mag. 2.1. | Mag. 4.4. 
but merely a close approach of the Moon to h.m. s o e 
the planet. The occultations at all the Nov. 30 21 26 54 26 13.2 N. h.m. 8 h m. 8. 
places happen when the Sun is above the „ 4 213652 25 17.1 ,, Dec. 1 8 54 44.3 p.m, *1 16 20.1 am. 
horizon, except the reappearance at Bris- „  & 214626 24 23.8 ,, » Il 8 15 17.8 ,, | *0 56 aaa ” 
bane. The times given are Greenwich, and » 12 2156 5 25 53.5 ,, mis LB a ida Fi T 19.8 m 
correspond in all cases to afternoon hours » 16 22 5 38 22 46.4 ,, » SL 6 56 21.1 " B n 
ocal). * After midnight of December 1 and 11. | 


The computed magnitude is 10} or 11. 


—————— i a 


J 
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| Variable Stars. 
ALGox.—Approximate times of some of the 
aminima of this variable star that will happen 
uin November are: lłd. 5k. a.m.; 14d. 


|.Lh. a.m.; 16d. 10h. p.m ; 19d. 7h. p.m.; sld. 
‘Gh. a.m. | 


Lone „Perion VarraBLes.—The following 
nmay arrive at maximum in December :— 


R.A. Dec. Period 
° d 


Huxley argued tbat in applied science, 
as it was commonly understood at the time 
and as it was taught in technical insti- 
tutes, there was neither to be gob a liberal 
nor a good scientific education, and he 
stressed in that address; as in many|tion to those sulphides which led to his 
others, the essential importance of includ- | researches on radiant matter, the second. 
ing in any scientific education literature | step; while the third was the discovery 
and art as invaluable instruments of|by Röntgen that the rays passed through 


Manchester and the Manchester Literary 
and Philosophical Society that the first 
step towards the discovery of the X-ray 
was taken in this city by him inducing 
Sir William Crookes to turn his atten- 


mental training. Huxley predicted that 


, | i I bodies which were opaque to ordinar 
‘SOcti ............ 0201 9458, 321 | if that were not done the cause of science, | light. | J 
| U Persei .......... 154.5 54 27N. 317 | the training of scientific men, and, above — eee 
U Qeti -nss ..... 230.0 13 298. 235 | all, e E of o to crafts- 

| Lt eee 849.6 321N. 256 |manship and industry would materially , 

, V Boötis ....... ... 14266 39 11N. 259 |suffer. Huxley’s experience, therefore, SCIENTIFIC SOCIETIES. 
Bp Ulbra, wee alates 7 r 22 39S. 217 | had been largely corroborated by the forty 

! @CONIS .....4. 4 66 55N, 245 | years since Mason College was founded, 

x ae scecoeee 16 48.44 15 4N. 308 | and the broad conclusion which the Princi- MEWCARE T E E 
WT P erculis........ 1718.5 22 59N. 220 | pal developed was precisely Huxley’s : 

oR Oa oan <a Sea's mn ae P ae 342 | standpoint—that in order to get a liberal| A lecture was given in the lower com- 
| anas Cre eS ene ° S8N. 432 education out of science they must include} mittee room of the Literary and Philo- 
Shooting Stars. in science many things not commonly in- | sophical Society, at 7.30 p.m., on the 


The principal : cluded, that without such liberal educa- 

peris K ENE uae S tion the best work in science could not be 
may be seen during the first half of the done; and, no less true, that some train- 

/.-month, the expected nights of greatest ing in the principles of science ought to 
abundance being the 11th to 13th: Both in| °° 8” essential part of a literary or 
1919 and 1920 fine displays of this stream Kuna mistie education 


were seen on the 13th. The position of —— >e e 0e 
the radiant point on the 1st is 100°, + 33°, 
and moves progressively to 114°, + 32° on THE ORIGIN OF THE X-RAY. 
| the 14th. Last year, on December 4-7, a A Mancnester Discovery or 1875. 
few meteors were observed from & radiant At a meeting of the Manchester Literary 
in Orion at 92°, + 15°, which is interesting] and Philosophical Society on the 14th 
because showers from a radiant point in| instant, Mr. William Thomson, of Man- 
this position had been seen by observers in } chester, presented the society with some 
-earlier years—1886 and 1861. Mr. Denning phosphorescent metallic sulphides, con- 
calls special attention to a radiant point| tained in four tubes, which, he claimed, 
about 15° north of the “ sickle ” of Leo which | Jed ultimately to the discovery of X-rays 
has been in activity since 1876, and from | by Professor Röntgen. The tubes, Mr. 
which a very rich shower was seen by obser- | Thomson explained, were fixed on a 
Met in Japan on December 4 of last year. | wooden stand arranged so that a high- 
Meteors of this stream are to bejtension electric current could be passed 
expected after midnight of December 4 through the four at the same time, which. 


in England, but unfortunately the Moon | had the effeet of makin i 
: king the sulphides 
will be full on that date. A fireball) olow brilliantly in different colours. 


which appears to be a remnant of Biela’s| This frauie and the tubes, Mr. Thomson 
comet was seen early in December of last | said, he had found in a cupboard in his 
year, and is a circumstance that may be | laboratory in Princess Street some months 
repeated, whilst the Quadranted shower] aro, where they had lain for the last 45 
ae be generally expected on January 2| years. During 1875 he had been interested 
the ea oe ecember, a n tei a in the wonderful beauty of the colours and 
ieadiant point 230° TE 51. ecm er brillitncy of certain metallic sulphides 
P » + 34). first brought to notice by Becquerel, of 

——— MD 6 Ou Paris. He made experiments with them, 


and in January, 1877, read a paper 
SCIENCE AND A LIBERAL before that society exhibiting the, very 
EDUCATION, 


tubes which he now presented to them. 
Mr. C. Grant Robertson, Principal of 


The same year he wrote to Mr. 
T aaa à William Crookes (afterwards Sir William 
the Birmingham University, delivered an 
address to members of the Metallurgical 


Crookes), who was then working on 
high vacua, suggesting that it would be 

Society on the 14th inst. on ‘‘ Science and 

.a Liberal Education.” 


interesting to study the sulphides in 
The subject of his address, he said, was 


the high vacua he was then able to 
produce. A few days later, Mr. Thomson 
‘suggested to the speaker by re-reading 
‘Huxley’s inaugural address at the open- 


said, Sir William Crookes came to Man- 
chester, when he showed him the vacuum 

ing df Mason College. Huxley’s lay ser- tubes he had produced, which glowed bril- 

‘mons were well worth re-reading to-day, 

because in comnion with another great 


liantly under the electric current, and 
gave him some of those sulphides with 

educational reformer, Matthew’ Arnold, which Sir William afterwards made his f 

he had throughout fought for the recogni- 

tion of science as a necessary factor in a 


classical researches on radiant matter. 

Subsequently tubes containing sulphides 
‘liberal education. It was commonly said 
by those who were not really acquainted 


in high vacua were reproduced by philoso- 
with Huxley’s work that he argued for a 


phical instrument makers and sold as 
“Crookes’ Tubes.” And it was while ex- 
‘liberal education to be got wholly, ex- 
‘clusively out of science, but that was a 


hibiting one of these tubes that Professor 
Röntgen accidentally discovered that the 

profound misinterpretation. In the 

address referred to Huxley gave an inter- 


rays from it, which were now known as 
X-rays, penetrated what we regarded as 
pretation to science which included what 
were commonly called humanistic studies, 


opaque bodies. 
Some years ago, Mr. Thomson said, 
and, secondly, said two remarkable things 
—first, that an exclusively scientific 


he received a letter from Sir William 
Crookes, in which he expressed the opinion 

education would give as vicious a mental 

twist as an exclusively literary education, 


that when the history of the Röntgen Rays 
-and, secondly, a demand that scientists 


came to be published, the part which Mr. 

Thomson had taken in it would be duly 
-should agree to abolish the term applied 
science as if it were a different kind of 


acknowledged. 
science from that of pure science. 


10th inst., by Mr. H. W. Davis, 
M.Inst.C.E., on ‘‘ Nebule.’’ Mr. Richard- 
son presided. ; 

Dealing first with the diffuse type, the 
lecturer told us that the Orion nebula 
had a temperature in the neighbourhood 
of 15,000° Centigrade, or about three times 
that of our sun. It had velocities in dif- 
ferent parts reaching 12 miles per second, 
the resultant of which showed that the 
nebula was rotating about an axis run- 
ning south-east to north-west. If the 
parallax given by Professor Kapteyn for 
the Orion nebula is accepted, the four 
“B” spectral type helium stars which 
make up the quadruple star ô Orionis are 
moving at a velocity of 30 miles per 
‘second across the line of sight. 

Planetary nebulae were suspected of 
having rotation in consequence of their 
spheroidal form, and this rotation had 
been confirmed by the spectroscope. Their 
masses range up to 150 times that of the 
Sun, and, excepting in mass and velocity, 
the planetaries bear a close relation to 
the Wolf-Rayet star, and their spectra 
can be traced from the nebular mass to 
the nebular mass with nebulous nucleus, 
then to the stellar nucleus with nebulous 
shell, and lastly to the Wolf-Rayet star. 
Planetary and diffuse nebule were only, 
with rare exceptions, found in the Milky 
Way. 

. Spiral nebule had periods of rotation 
varying from 45,000 years in the case of 
« Messier 51°’ to 200,000 years and up- 
wards in other cases. They were all 
receding from us with enormous velocities 
reaching, 600 miles per second in some 
cases. They were only to be found in 
high galactic latitudes, and there were 
more in northern than southern galactic 
latitudes. si 

Mr. Davis showed slides of certam 
nebulæ, seen edge-wise, on which showed 
a band of absorbing matter encircling 
each. These, he pointed out, suggested an 
explanation of the fact that no spiral 
nebulee were found near the plane of the 
Milky Way if the Island Universe theory 
were accepted. 

Photographs showing the existence 
of dark nebulæ were also exhibited, and 
the lecturer reminded us of the corrobo- 
rative evidence afforded by the discovery 
of Nova Persei. 

The lecturer discussed the question of 
the origin of stars from nebule and 
nebulæ from stars. 

On the motion of the Chairman, the 
lecturer received a very hearty vote of 
thanks for the måst excellent lecture he 
had given. ; 


Concluding, Mr. Thomson said that he 
considered he was justified in claiming for 
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SCIENTIFIC NEWS. 


—e 


A letter received from Professor Bailey 
at Arequipa announces the discovery of a 
variable of the cluster type at a distance 
of nearly one degree from the centre of 
the globular cluster N.G.C. 6362. The 
position’ of the cluster for 1900 is 17h. 
21m.6, minus 66°58’. The variable is 185” 
west and 35462” north of the centre. The 
following data concerning it are provi- 
sional : range of variation, one magnitude ; 
Photographic magnitude at maximum A 
15.5; period ofvariation, 04.533. The 
brightness at maximum is similar to that 
of the brighter stars in the cluster, fifteen 
f which are known variables (H. C. 217, 
1919). ` No other faint variable stars are 


known in the immediate Wicinity. A faint 
variable star of the cluster type at a con- |. 


siderable distance from the centre of 
Messier 3 was found by Larink, and is 
discussed in Harvard Bulletin 761.. In 
the vicinity of Messier 53 several others 
have been found by Dr. Baade at the 
Hamburg Observatory (Hamb. Mitt. 5, 354, 
1922). 


The University Court of the University 
of Edinburgh have appointed Mr. Charles 
Darwin, F.R.S., as the first incumbent of 
the recently instituted Tait Chair of 
Natural Philosophy. A son of the late 
Professor Sir George Danwin, F.R.S., and 
grandson of Charles Darwin, author of 
“The Origin of Species,’ the new Pro- 
fessor was born in 1887. He was educated 
at Marlborough and Trinity. During the 
war he served chiefly in the Royal En- 
gineers, and commanded a sound-ranging 
station for nearly two years. He served 
as an experimental officer in the Royal Air 
Force for a few months at the end of the 
war. Professor Darwin, who returned to 
Cambridge in 1919 as College Lecturer in 
Christ’s College, and who is. now Spending 
a year at the newly formed - research 


laboratory in Pasadena, California, is a 
Fellow of the Royal Society, and has' 
written many papers on the theory of the 


absorption and scattering of X-rays, the 


reflection of X-rays, the collision of 
X-particles with hydrogen nuclei, and the’ 
partition of energy. He is the author of 
articles on the radiation theory and the 


quantum theory in the new “ Dictionary 
əf Applied Physics,’’ and has contributed. 


of herring and smelts, which have never. 


before ventured so far north, are being 
encountered in the old _ seal-fishing 
grounds. _ 

At the second ordinary meeting of the 
Liverpool Geological Society on the 15th 


inst., the paper of the evening was given 


by Mr. H. C. Sargent, of Fritchley, 
Derbyshire, on ‘‘The Massive Ohert 
Formation of North Flintshire,” in which 
he described the results of a recent de- 
tailed investigation carried out by him 
into the field relations and petrography 


of the chert beds. The old controversy as. 


to whether the silica of the chert. was 
of organic or inorganic origin was referred 


‘to, and Mr. Sargent brought forward a 


great deal of evidence in support of his 
own opinion that the silica had been 
brought down by rivers and precipitated 
on the sea floor in a gelatinous state from 
solution. , 

Sir John Cadman, in his presidentia) 
address to the Institution of Mining En- 
gineers on the 16th inst., dealt with acci- 
dents and coal dust in mines. In 1852 the 
average loss of life was about 900 per 
annum, taken over.a few years. During 
the five years before the war the average 
was about 1,200. It must be remembered, 
however, that, while in the former period 
the output of coal was only 50,000,000 
tons, in 1914 it was 270,000,000 tons. 
This showed a great reduction in the 
deaths in proportion to the amount of coal 
produced. As regarded causes. of death 
in 1852, firedamp represented 24 per 
cent., and falls of roof 76 per cent. In 
the ten years from 1905-1914 the figures 
were respectively 12 and 88 per cent., 


showing a reduction in preventable causes | 


of accidents. 


Sir William Dunn’s trustees have offered 
to provide the sum of £100,000 for the 
establishment of a School of Pathology, on 
condition that the University of Oxford 
provide a site approved by the trustees, 
make permanent provision for the upkeep 
of a Chair of Pathology and full teaching 
staff, and that the school be known as 
the Sir William Dunn School of Patho- 
logy. The trustees also offer the sum of 
£3,000 for the adaptation of. the existing 
department of Pharmacology as the future 
School of Pharmacology. The congrega- 
tion on Tuesday gratefully accepted -the 
gift of the trustees, and propose to allocate 


a site in the parks to the new School of' : . 
| tunate want of co-ordination betwen u 


The Institution of Naval Architects will. workshop to the distinct disadvantage 


Pathology. 


offer the following scholarships for com- 
petition in the New Year :—Naval Archi- 


tecture—Martell (£130 per annum), Haw- 
thorn Leslie (£150 per annum), Vickers 


(£150 per annum), John Samuel White 
(£100 per annum), Denny (£75 per 


substantially to modern developments of 
.the theory of atomic structure, and of the, 
arrangement of atoms in crystals. an 


According to a report to the United 
States Commerce Department from the 
American Consul at Bergen, reports from | 
fishermen, seal hunters, and explorers, 
he declares, all point to a radical change- 
in climatic conditions and hitherto un- 
heard-of temperatures in the Arctic zone, 
exploration expeditions reporting that 
scarcely any ice has been met with as far 
North as 81 deg: 29 min. Great masses 
of ice have been replaced by moraines of 
earth and stones, the report continues, 
while at many points well-known glaciers and’ Troughton’ and ‘Simms Lid, of 


have entirely disappeared. Very few : a 
seals and no white fish are bene found poud and Charlton, and from this date 


and are tenable (subject to the regulations 
governing each scholarship) for three 


ing) College, London. Particulars may 


London, W.C.2. 
A fusion has been effected between the 


Ltd., of London, York, and Cape Town, 


a eee 


annum). Marine Engineering—Richard- 
son Westgarth (£150 per annum), Denny |. 
(£75 per annum). -The scholarships are: 
open: to British apprentices or students, Co 


years at the following Universities and 
colleges: Glasgow University, Durham | 
University (Armstrong College), Liverpool 
University, Royal Naval College (Green-. 
wich), and the City and Guilds (Engineer- ` 


be obtained from the Secretary, Institution: 
of Naval Architects, 5. Adelphi Terrace,. 


old-established firms of T. Cooke and Sons, | 


in th à ; usiness will be conducted under the name: 
in the Eastern Arctic, while vast shoals! of Cooke, Troughton, and Simms, Ltd: ! Hyde at 2s. 6d. 


The patterns of instruments as descrit 
in the catalogues of both firms are si] 
available. | 
Now the elections are over, p 

the best-deserved vote of thanks is dy 
from all our readers who have got ing 
Buck’s at bargain prices for one or mon. 
of the thousand and one tools and bits d 
apparatus which are indispensable to th 
craftsman and. the: amateur, but whid 
high prices . elsewhere: have compelld 
him to do without. There are still may 
chances for those who so far have missed, 
for such a stock as Buck’s always ke 
takes some clearing, and a glance at the 
advertisement next week will betime wel 
spent if a prompt response is made toth 
invitation it contains. ', « 


“ The Constellations as Seen in Soth 
Africa on Any Night in the Year,” y 
Arthur W. Long, F.R.A.S. (Cape Astro 
nomical Association, Cape Town, 3s 6l, 
post free 4s.) will interest many youy 
astronomers besides local observers, Twel 
excellent maps are given, each represant- 
ing the sky as it would appear at the tims 
given if it were possible for an obsera 
to take the whole sky in at one glane. 
The maps are arranged in a erly 
course, map 1 following map 12 jut 
as map 12 follows map 11 
in' order they represent the sky # 
‘intervals of two hours on any single 
night; or, if the hour of observation b» 
the same, at intervals of one month 
Opposite each map is given a table of tle 
nights and hours for which it is orm 
A useful map and description are alo 
given, showing how to tell the time bri 
Southern Cross. 


‘Practical Optics for the Laboy 

and Workshop,” by B. K Jam 

(London, Benn Bros., Lid., 8, Bowen 
Street, E.C.4, 12s. 6d.), is intended 
primarily as a course of insimcion M 
practical optics, and secondly, toded with 
the more recent practical applications of 
optics for use in the optician’s workshop. 
The exercises are compiled froma sms 
of experiments through which the students 
‘at the optical engineering department Y 
the Imperial College of Sciene a 

Technology tisually pass before p 

to the more advanced work of the depart- 
ment.. Professor F. J. Cheshite, the 
Director of the optical department, i 
foreword says very truly that up t i 

present time there has been an wio- 


practice of the laboratory and that of the 


both. To the microscopist and the ae 
of the telescope this book will come as J 
boon. It is thoroughly practical, ar 
illustrated, and the experiments En 
as little expensive apparatus as poss 
We recommend it to all interested. _ 


“ Woollen and Worsted Spinning,” by 
Aldred. F. Barker (London: Cassell “ 
portant i 


recent research. l 
Two more of the useful and cheap por 


lar technical manuals issued by 
Pitman and Co., Ltd., are “ In 


| 
) 


en ee ete 
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LETTERS TO THE EDITOR 


HYPOTHETICAL PARALLAXES—STAR 
| POSITIONS. 


[177.}—Hypothetieal Parallaxes. — The 
papers read at the opening Meeting of the 
Session of the Royal Astronomical Society 
on November 10 were, for the most part, of 
a very technical character, an exception be- 
ing an address by Mr. Jackson, Chief 
Assistant in the Royal Observatory, on the 
Struve double stars, of which he exhibited 
simple statistics as to magnitude, separa- 
tion, and other characteristics. In the course 
of his remarks he mentioned the fact that W. 
Struve proposed and gave the formula for 
computing the parallax of a binary star of 
known mass which has lately. been developed 
and used with success, notably by Mr. Jack- 
son himself, in researches which go by the 
name at the head of this paragraph, A 
formula deduced by dynamical considerations 
connects the combined mass of the com- 
ponents of a binary star with its parallax, 
the angular separation of the components 
and their period of revolution being known. 
Primarily it was used for determination of 
the mass, the parallax being known, but if 
it may be assnmed, as it may be very reason- 
ably, that the mass is a certain multiple of 
that of our Sun, the parallax is found by 
weversing the formula. In the November 
number of the ‘‘ Observatory Magazine ” 
Mr. Jackson has an article on early estima- 
tions of stellar distances, in which he gives 
further details and shows that Maedler in 
1858 followed up Struve’s suggestion and 
derived parallaxes for nine well-known binary 
stars which accorded with modern deter- 
minations in a way that is rather surprising. 
-. It is well to be precise in the use of 
phrases. In a recent number of a well-known 
publication the term ‘‘ hypothetical paral- 
lax ” is used as meaning the determination 
of parallax from absolute magnitude, this 
magnitude being estimated from the star’s 
spectral type and classification as a giant 
star. This new method goes, I believe, by 
the name of *‘ spectral” parallax, and it is 
well to keep all these methods distinct. 

Star Positions [307, p. 188].--To answer 
this question it may be well to state briefly 
the stages of the work of forming the Astro- 
graphic Catalogue, remembering always the 
difference of scale of the plates from that 
of those that the querist has to deal with : 
and the difference in accuracy that is to be wise they lent me one of Mr. Walters’ 6-in. 
aimed at. In the first place, it is necessary | mirrors to test at home, both on stars and in 
to have fiducial lines to measure from, and|the workshop. This was in 1906, when I had 
these are supplied in the Astrographic work | made just three mirrors, so, naturally, my 
by a réseau or system of lines cross-ruled at | experience was not of the widest. As to the 
right angles to form a series of squares which | controversy in which I was “ worsted,” the. 
is put on photographically, the undeveloped | facts are, as was published in the “E.M.” 
plate. being covered by a silvered glass plane | at the time, that I was challenged to produce 

a mirror by my own methods which should 
equal the 6-in. aforesaid. I have in my 


and then exposed to light, which passes 

through lines cut in the silver to the sensi- 

tised surface, and these lines show equally | possession a letter from Mr. Walters giving 

with the stars when the plate is developed. | the result. I made an 8-in. mirror, and sub- 
mitted it to Mr. Walters and Mr. Davies, 

who subjected it to the most searching tests 


Now, the plates that ‘‘ Grateful ’’ has are. 
already ‘developed, so this method is not 
they knew. Mr. Walters wrote, under date 
August 6, 1906:—‘‘The mirror . . I 


practicable, though there is a method of 

printing a réseau on a developed plate for 

which I could give the formula, but doubt- i 
less there would be a -difficulty in procuring 
the silvered glass matrix. It might be pos- 
sible to rule fine ink-lines with a ruling pen 
on the film, experiment being made on plates 
not so valuable as those with the star images: 
on them; but another way that occurs to 
me, though I cannot guarantee its 
practicability, would be to rule a réseau 
on a large sheet of paper, and then reduce 
this by photographic process on to a film 
which would be transparent and could be 
attached rigidly to the film side of the star- 
plate. The scheme need not be described in 
further detail; it may be sufficient to say 
that the object is to find the co-ordinates 
ef the star images with: respect to axes at 
right angles passing through the centre: of 
the plate. In the astrographic work this is 


to bear on any part of the plate, and by 
means of the scale the distances of any star 
image from the sides of the reséaw square 
surrounding it are measured. This, simple 
though it is in principle, is probably beyond 
the command of one who merely wishes to 
measure a few plates, and some scheme for 
making a transparent, scaled reséaw that 
could be affixed to the plates may be suffi- 
cient for his purpose. It might even consist 
of meridians and parallels of latitude so that 
the Right Ascension and Declination could be 
read off directly; but assuming that the 
rectangular co-ordinates have been found, the 
next step is to compute the standard co-or- 
dinates of the known stars on the plates. The 
querist says that there is at least one well- 
known star on each plate, but from the 
figures given it seems that a plate covers 
many square degrees of the sky, and there- 
fore contains many stars whose. places could, 
be found from catalogues. At any rate, one 
known star is not sufficient; there must be 
at least three, and more than three are de- 
sirable. The places of these known stars 
being found, it is necessary to compute their 
“ standard ”? co-ordinates from their Right 
Ascension and Declination, or, in other 
words, the positions they should occupy on 
the plate, and by comparing these with their 
actual measured co-ordinates, the plate ccn- 
stants can be found. Space considerations 
will not allow me to give the formule for 
this now, but I suggest that * Grateful ” 
should try the scheme proposed, or s-me 
other, for measuring the co-ordinates of the 
stars, and if successidl we may continue with 
this subject on some subsequent occasion. 
He asks whether he could get the plates. 
measured by someone else. In any case, this 
would be a laboar of love, and would re- 
quire much adaptation of existing applian-es, 
as well as much patience and time 1n niea- 
suring. I think that an adequate price to 
be paid would be considered much in excess 
of the.results obtained. H. P. Hollis. 


ence. Four actual working hours are 
sufficient for the grinding. And if the fine- 
grinding is done properly, four more will 
polish. A microscope with a moderate 
power (say, a l-in. objective) wil] say in- 
fallibly when the polish is perfect. And when 
a true paraboloidal curve from centre to 
edge is attained, no human hand can better 
the result, for perfection cannot ‘be im- 
proved. ‘There is no virtue, rather the 
reverse, in spending months when the above 
results can be obtained in hours. That they 
can be so obtained Mr. Walters’ letter to’ 
me proves beyond controversy. 

As to Mr. Nunns’ remark about my having 
only met Mr. Walters once, well, I consider 
myself to have been “very well acquainted ” 
with many people whom I have never met at 
all in the flesh. I was very well acquainted 
with the late Mr. C. T. Whitmell, whom I 
never saw. But I corresponded with him 
for years, and still have many of his letters 
on mathematical subjects. 

I do not know what Mr. Nunns would con- 
sider a fair price for a 64-in. mirror. The 
figure I mentioned . was about what Calver 
charged before the war. I have not seen a 
recent list of his. Steinheil charges about 
£28 for a 6-in. parabolic mirror. They can 
be no better than the British expert’s best, 
at less than one-fourth the sum, for the latter 
are perfect. 

I wonder if Mr. Gifford Hale (162) ever 
saw Mercury through a telescope. I had him 
in the field of the 10-in. Grubb’ o.g. here 
a few days ago. Air was quite steady, and 
the image sharp. Time was in the forenoon, 
when the planet was within half an hour of 
the meridian. But only one glance was 
enough to convince anyone that the very 
idea of any real detail being visible on that 
tiny disc was laughable. There is no use in 
discussing the meaning of lines, etc., which 
only exist in eye-strain and the torture of 
a retina trying to see what is beyond its. 
reach. . 

We have not any right to suppose that 
Mercury was ever as well supplied with water 
vapour as Mars is now. He is smaller than 
(Mars in the ratio of 3:4 linear, and less mas- 
sive in the ratio of 9:21. He has, therefore, . 
only half, approximately, the power to re- 
tain an atmosphere and water, and must be 
nearly as bare of both as the Moon. 

It is utter nonsense to talk of dust-clouds 
accounting for the extraordinary albedo of 
Venus. ‘The dust of opaque matter cannot 
reflect more light than the matter itself 
before it was ground to dust. Water-dust or- 
ice-dust is. brilliantly white because its par- 
ticles are transparent. Finely divided silver 
or platinum are jet black, though the metals 
themselves in the solid are so highly reflec- 
tive. i 


MIRROR MAKING—PLANETARY MARK- 
INGS—OCCULTATION OF ALDEBARAN.. 


[178.]—I do not know whether Mr. B. 
Ninus (173) is himself a mirror maker. If 
he is, his recollection of the events he 
refers to is a bit defective. I quite 
freely admit, and have often before ad- 
mitted in these pages, that the late Rev. 
C. Walters and his friend the Rev. C. D. P. 
Davies, F.R.A.S., taught me to test. Like- 


have just returned to you 1s pre-eminently |have frequently, and quite lately, remarked 

d. It is an excellent mirror; in fact, Ifon the visibility of the bright patches near. 
cannot see how it could be bettered. If iti}the cusps, with their dusky borders which 
were mine I should take star tests which only; 
mirrors of 9 in., 10 in., or, perhaps, 12 1n., 
are reputed to be able to bear. . . - I 
found that there was no zone I could better. | th 
Neither could I trace any turn down of the 
edge. I congratulate you upon having pro- 
duced it. It isa mirror to be proud of... 
I. propose, with your permission, to write 
a letter to the ‘E.M.’ stating the fact that 
you have produced a mirror by your methods, |. 
in every sense perfect.”” — 

Tf this is being ‘‘ worsted,” a good many 
mirror-makers would like to be worsted the. 
same way. This 8-in. mirror was my fourth 
only. I am now at my 114th, and there is, 
done by use of a micrometer, which is merely | no part of the civilised world in which some 
a frame to hold ‘the plate with a light lof the 114 are not in use. If I had spent 
beneath, and above it a microscope with a | months of “ meticulous care” over each, ] 
scale, which is the measuring instrument, in could not have attained to this output. But: 
the focus of the object lens, all being ar-}the “ meticulous care” idea is a delusion. 
ranged so that the microscope can be brought $ Either you can make a mirror or you can» 


before the star’s disappearance the sky about 


for Armagh was given as 10 h. 7m. 24 s.. 
The chronometer was checked that morning 
by the Paris time signal, and proved to be 
exactly in G.M.T. | As its rate for the past 
monthwas a shade over + 1 s. per week, 
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it’ may be taken to have been without appre- 

ciable error. at the time of occultation. 

Clouds hid the Moon at the moment of re- 

appearance. Wm. F. A. Ellison. 
Armagh Observatory. i 


[179.}—As an advocate of the use of 
machinery wherever possible, and parti- 
cularly when mora consistent results can 
oe be obtained, `I disagree with 
Mr. Ellison’s statement that a polishing 
machine is mo advantage in mirror 
making. Even if only a 64n. is under 
consideration, the method of polishing by 
means of an ordinary vertical drilling 
machine recently illustrated and described 
in this journal is of the utmost value, but 
for larger sizes the type of machine I use, 
which has been inspected by quite a number 
of your readers, is almost indispensable. 1 
am quite prepared to admit that some of 
the earlier types of machines have not given 
results that made them worth while; in other 
words, the mastery of the machine itself was 
a somewhat formidable task. But that does 
not hold to-day. 

I know there are quite a number of ama- 
teur mirror makers, most of them readers 
of the ‘‘E.M.;’’ who possess the ‘‘ requisite 
germ.” A member .of the Manchester 
Astronomical Society (and an occasional con- 
tributor to this journal), when showing slides 
of an 8-in. reflector at the last meeting, 
emphasised the fact that he had no 
mechanical . training, and that ‘patience and 
perseverance ’’ are all that is necessary. 

; J. H. Hindle. 
Union Engineering Works, Haslingden. 
[We have no more room for letters about 

(Mirror Making.—Ep., “ E.M..”] 


NEW STRUCTURES IN SARCINA VEN- 
TRICULI, BACILLUS STREPTOCOC- 
CUS BRYSIPELATUS, AND OTHER 
BACILLI. 

{180.]—The divided cell contents of Sarcina 
ventriculi are thé most obvious of any in 
bacterial forms that.the writer has yet seen. 
The arrangement closely resembles that in 
the bubonic plague bacillus described and 
figured, with that of anthrax, twenty-two 
2an ago. (See Quekett Journal, 1900, pp. 

87-3590.) The B. streptococcus erysipelatus, 

which grows in chains of which the con- 
mecting thread can be seen, also exhibits 
similar but much more minute and difficult 
internal structure. Streptococous pyagenes 
has a tetragonal cell contents arrangement. 
B. pseudo-diphtheria has normal structure. 
The diphtheria bacillus shows internal struc- 
ture of not quite normal type in twenty-four- 
hour culture specimens examined many years 
ago. Efficient instruments, objectives, and 
substage condensers are, of course, necessa 
to deal with such fine detail, and, although 
excessive N.A. is not required, strictly criti- 
cal Nelsonian observational methods must be 
employed if clean and convincing images are 
to be obtained. An auxiliary condenser is 
usually fata] to good and reliable definition. 
The reckless use of the common bull’s-eye 
and the electric Jamp is responsible for much 
of the bad rendering of objects so prevalent 
at our London microscopical shows. Objects 
are not infrequently exhibited under oil- 
immersion lenses of large aperture in such a 
way as to really reduce them to the level 
of a }-in. objective, thus obtaining minimum 
resolving power combined with maximum 
diffraction effects, it being apparently not 
generally realised in practice that super- 
abundant unutilised aperture 
harmful as inevitably producing false, mis- 
jeading images. 

Ealing. A. A. C. Eliot Merlin. 
A SKETCH OF THE PRESENT STATE 

OF STELLAR ASTRONOMY.—III. 


(181.]}—The Individual Star.—“ It seems 
to ‘be increasingly clear that the master key 
to these [sidereal] problems . . . lies in the 
investigation of the spectra of the stars... 
and the correlation of their other charac- 
teristics with the spectra. Fortunately. the 
ppectra are among the few characteristics 
which can be investigated independently of 
any knowledge of the distances of the various 


99 per cent. of the stars in the sky. 


is actually. 


lbodies—and, indeed, of the distances them- 
selves, except for the limitation arising from 
the faintness of most of the remoter objects.” 
In these words Prof. Russell points to the 
great importance of work on spectra of a 
wholesale description such as that at Harvard 
iby objective prism, and that by retail, so to 
speak, at Mt. Wilson and elsewhere, by means 
of the slit spectrograph. The generally ac- 
cepted classification is now that of the Draper 
Catalogue issued from Harvard College 
Observatory, and it will at this stage be of 
advantage to describe the Draper scheme. 


the same, but total luminosity different, 
owing to the disparity in size in the two 
stages, in one of which the star is large and 
diffuse, while in the other it is smaller and 
much denser. The separation of the two 
series was discovered by the great difference 
in actual luminosities as calculated from 
visual magnitudes and parallaxes, particu- 
larly in the case of the redder G, K, and M 
types. This distinction has also been found 
by direct determination of the densities «f 
the stars, which is possible in the case of 
eclipsing binaries of the Algol type. Recent 


HARVARD OR DRAPER CLASSIFICATION. 


Class or 


Percentage of stars, 


a Approx. colour. 
type. Spectrum characteristics. (Franks). | Naked Brighter 
eye. than 8m .75. 
O Bright bands on faint continuous — = = 
background 
B Absorption lines of helium very White 10.9 2.5 
prominent Í 
A Hydrogen lines prominent. other lines | White, but more 30.5 26.7 
also present but relatively faint yellowish 
F Hydrogen lines getting less pro- | Yellowish white to 10.4 11.0 
minent; calcium lines very strong pale yellow 
G Solar type. Numerous metallic lines, Pale yellow 9.9 16.7 
hydrogen lines getting weaker 
K Hydrogen lines fainter than some | Between pale yel- 80.1 85.4 
metallic lines low and yellow 
M Spectrum fluted by bands of titanium | Pale orange to 8.1 7.6 
. oxide. In variables of this type orange 
hydrogen lines bright . 
N Flutings; attributed to carbon com- Orange red — — 


pounds 


The above classification by letters is still 
further subdivided by divisions for which sub- 


‘letters or numbers such as Oa, Ma, GO, K4, 


etc., are used. The stars of O and N types 
are very scarce, the percentage being negli- 
gible. The N stars and those of another very 
infrequent type, R, form a sort of side chain 
to the main sequence, which is itself a single 
continuous linear gradation comprising over 
Until 
recently the order of development was pre- 
sumed by the majority of astronomers to be 
from gaseous nebule (P) through the sequence 
O, B, A, F, G, K, M, N. Certain astrono- 
mers, however, notably Ritter and Lockyer, 
had put forward theories that the white stars 
(B and. A type) should not be considered as 
the youngest but as in their prime, the 
yellowish solar and redder stars being con- 
sidered as divisible into two groups—one of 
younger stars ascending and the other of 
older stars descending a temperature 
gradient. The work of Hertzsprung, Russell, 
and Eddington, to name three of the most 
important among a numerous band of 
workers, has now established beyond any 
reasonable doubt that the true evolutionary 
order is somewhat on the lines originally sug- 
gested. ore and Lockyer. It appears 
certain that, during the life of a star, there 
is a gradual increase of density through con- 
traction, the beginning of effective radiation 
as a stellar object being in the form of a 
diffuse giant of comparatively low tempera- 
ture—a red M type star. According to the 
law discovered by Homer Lane, the tempera- 
ture must rise.so long as the behaviour is 
that of a perfect gas. A maximum is 
attained, hig’ with large mass than with 
smal], and the.star then enters the denser or 
dwarf stage. As the loss of heat by radia- 
tion is then greater than the gain by conver- 
sion of the potential energy of gravitation 
into heat, the temperature falls. Although 
recent laboratory discoveries of release of 
sub-atomic energy point to the probable 
source of by far the greatest proportion of 
the radiated energy, it is likely that the 
general results of a temperature increasing to 
a maximum and then decreasing as described 
can be adopted as correct. Any period dur- 
ing which the release of sub-atomic energy 
more than offset the loss due to radiation 
would in all probability be but a transient 
stage. increasing density prevailing as a 
general rule. As surface brightness depends 
chiefly on the temperature of the photosphere, 
there are two stages in the life of a star in 
which light emitted per unit of area will be 


research has shown actual differences in 
spectra, both in the absorption lines and :n 
ike continuous background of light, between 
the ascending and descending stars, which 
have put the truth of the giant and dwarf 
division of the stars beyond doubt, and made 

the theory of development, known generally 

as the Russel]-Eddington theory, appear 2 

the highest degree plausible. As regards the 
Juminosities of stars generally ` (luminomty is 
total visible radiation) it is thought that in 

the giant stage of a star, where temperature 

is increasing, the shrinking area will be com- 
pensated by the brightening surface so that 
the luminosity will be fairly constant, the 
stars of larger mass being the more luminous. 
In the dwarf stage of diminishing tempera- 
ture the decreasing superficies and eurface 
brightness will both make for a considerable 
drop in total light emitted, as the star pro- 
eresses towards the red ate From theoreti- 
cal investigations by Eddington it would 
appear probable that masses greater than 
about five times that of the Sun would be 
likely to subdivide as a result of unstable 
conditions due to neutralisation of a con- 
siderable part of the inward gravitational 
oull by outward radiation. pressure, to which 
baking up tendency centrifugal action due 
to rotation would contribute. The same 
authority calculates that a etar must have at 
least 1-7th the mass of the Sun to shine as 


an M star. He gives the following :— 
Effective temp. Mass necessary to resch the 
Deg. Cent. temperature (Sun = 1) 
14,000 sseses oe 2.5 
9 EERE KEE] 1.0 
3,000 seeoseo 0.14 


Upper and jlower limits of stellar mass 
being thus defined by data derived from 
laboratory work, and without reference to the 
sky at all, modern mathematical physicists 
are able to predict the probable average 
masses of the stars, which are found to agree 
with those derived from studies of binary 
systems. 

The recent work of Seares and others gives 
the particulars subjoined for the stars of 
most frequent occurrence. Considerations of 
theoretical physics, the masses of binary sys- 
tems, and results of ce into stellar 
motions and the probable kinetic energy of 
translation of the stars are involved, a 
description of which is beyond the scope of 
the present sketch. In the case of the giant 
stars a constant luminosity of about 100 times 
the Sun’s has been assumed. Direct informa- 
tion ,of> masses for dwarfs (from binary sys- 


we 44° 
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| tems) being available, but not for-giants, the 
the former 
‘are probably reasonably near the truth, but 


Tes of mass density for. 


for they are very largely conjectural, 


of the right order of magnitude. 


tions: of the celestial objects amongst which 
are probably those which provide the material 
Modern researches seem 
| to rule out the planetary nebulae as pre-stellar 
stages of development. Their number, very 


for star formation. 


TABLE oF MasssEs, DENSITIES, ETC., OF'GIANT AND DwaRF STARS oF Most FREQUENT 


, _ OCCURRENCE. Nii 
Giants (absolute mag. = 0). ~ Dwarfs. 
oe .,_| Bffec Abso- ._ | Effec 
: Dia- : Colour „| Dia- , Colour 
Spectra i Density. | eter a | index, eg | Mass.|Density | eter index 
° Cent. ° Cent- 
B 8+ | 0.18. 8.5 | 11,000 | — 0.382 || — soi g aa = — 
À 7.0 0.11 0 | 9,200 0.00 | + 0.7 | 6.0 | 0.26 2.8 | 9,200 0.00 
F 4.3 0.02 6.2 | 7,000 | + 0.388 | +92.4 | 2.6 | 0.29 2.0 | 7,000 | + 0:38 
G 2.6 | 0.002. | 11.5 | 5,800 | +086] +44 | 1,0 | 048 | 1.8 | 5,500 | +072 
K 8.0 | 0.00018! 28 | 3,900 
M 2.0 + 1.76 


o.cocco7| 66 | 3,000 


-+ 1.88 || + 9.8 
i 


Mass, Density, and Diameter are in terms 
of -these values for the Sun. (Sun’s Density 
= 1.4 times that of water.) aan we 

Absolute magnitude is the visual magnitude 
the star would have if placed at a distance 
corresponding to a parallax of 0”.100. -The 


: Sun, a G type dwarf, is about twice as dense 


‘te >». kd 


absolute magnitude. 


as the typical star of its class, and is + 4.9 
Colour index is the 
value, photographic stellar magnitude minus 
photovisual stellar magnitude; the latter is 
equivalent to visual magnitude being obtained 


. by photographs taken with a yellow screen 


= based partly 


intenposed ; the larger the value (positive) the 
redder the star. To calculate the diameters 
of the.stars of most frequept occurrence as 
given in the table, surface brightness values, 
on- the investigations of 
ce and partly on results from work on 
‘eclipsing variables, have been used. The re-. 
cent measurement of the angular diameters 
of Arcturus, Betelgeux, and Antares by ap- 
plication of interferometer methods has amply 
verified their substantial accuracy as regards 
the red giants (K and M type). There is 
prospect of early extension of our knowledge 
of angular diameters and: surface brightnesses 
of the stars by means of a special telescope 
and. attached interferometer of large dimen- 


-sions (54 feet maximum extension) now in 


‘course of construction at Mt..Wilson. The 
following table of calculated apparent angular. 
‘diameters andthe probable linear ‘diameters 
pls read for well-known and fairly 
typical stars, may be of interest :— 


small in proportion to the number of stars, 
appears an insuperable objection in the way 
of considering them as a normal stage through 
which a star passes, unless what seems an 
incredibly short life is attributed to them. The 
visible gaseous extended nebule, however, 
appear to occupy sufficient extent in space to 
indicate adequate quantity of material. For 
the older theory of stellar development, by 
which the white stars (B and A type) were 
assumed to be formed: direct from the visible 
gaseous nebuie, support was thought to be 
derived from the fact that such stars and 
nebule are generally closely associated. What 
appears to be a more likely explanation of this 
association, in view of the newer theories 
of stellar evolution, has already been given 
(paragraph on the Hatended Gaseous 
Nebule), and the ‘‘ dark’’ nebule and the 
spirals seem left as the probable reservoirs of 
star-stuff. If the obscure regions of the sky 
are due to matter from which the stars form, 
we should expect to find the red giants more 
prevalent there than elsewhere. From in- 
vestigations into the distribution of M type 
stars Lundmark has found that ‘‘they are 


distributed rather uniformly all over the}: 


sky,” but that “the matemal at hand sug- 
gests a rather obscure connection between the 
nebular matter in the Milky Way and the 
giants of the classes Ma to Md.” It is a 
well-known fact that the visible nebule and 
red stars are very seldom seen near each 
other. As Prof. Il says, ‘‘ If you find 


"a red or yellow star of normal type, do not 


,TABLE OF TYPIOAL STARS. 


Giants. } , i 
a Visual Abs. |. Angular Diam 
- Star. Parallax. Mag. Mag. Spectrum. | Diam. an 
; H : = í 7) = 
4 Geminorum........ 0.026 3.2 + 0.8 Ma 0.016 65 
Aldebaran eeeesees eon 0.056 1.1 Ei 0.2 K5 0.032 65 
Arcturus <.....ccees. 0.095 0.2 + 0.1. Ko 0.026 29 
-n Draconis .....ccce 0.019 2.9 — 0.7 G5 0.005 25 
4 Leporis eeveecese vee 0.018 2.7 E 1.0 Fo 0.002 10 
Regulus eevevnve eeteecen 0.083 1.8 i TE 1.1 B8 0.002 6 
.B Centauri ...esssses 0.037 0.9 — 1.9 B1 . 0.001 6 
Dwarfs. 
n re 
BILUMIG 64:53 66 tes oc ec 0.876 — 16 + 1.8 Ao 0.008 2.8 
Procyon TT TR 0.804 + 0.5 + 29 F5 0.007 2.8 
.A Serpentis ..,....00. 0.086 4.4 + 4.1 Go 0.001 1.5 
11 Leo Minoris ...... 0.140 5.5 + 6.2 Ko 0.002 0.9 
Gl’ Oygni ...... cece 0.303 5.6 + 8.0 K5 0.002 _ 9.6 
Lacaille 9852 ........ 0.290 7.4 + 9.7 Ma 0.001 0.6 
Lalande 21185........ 0.414 7.6 + 10.7 Mb 0.002 0.5 


‘This section on the individual star has been | look 


for a nebula in apparent contact with 


‘preceded by paragraphs giving brief descrip- | it.” 


. In this conneetion,-as in so many others, 
it will not pay to be dogmatic; much investi- 
gation: will have to be undertaken by astrono- 
mers and physicists, before the problem -of 
what constitutes the material frcm which the - 
stars are born, is solved. . (References: 
Russell, ‘‘Some Problems in Stellar As- 
tronomy,’’ No. 5, Reprint Series .of National 
Research Council, U.S.A.; Newcomb, ‘‘ The 
Stars,” chap. xii.; Eddington, Address to 
Section A, British Association, 1920, 


$ Observatory, October, 1920; Seares, ‘‘ The 


Masses and Densities of the Stars,” Aft. Wi- 
son Contribution, No. 226; Journal British 
Astronomical Association, vol. 32, No. 1; 


ibid, vol. 32, No. 2.) 
Rhodelta. 


THE SEASONAL ANEROID BARO- 
METER. | 


[182.}—The illustation shows the ‘‘ seasonal 
aneroid.”” On its dial are marked fas well 
as the usual graduations in inches and tenths) 
the chances of rain in the next twenty-four 
hours at different seasons. I have now tested 
the instrument for nearly a year, and have 
found it a most accurate weather indicator, 
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even in the extraordinary weather we have 
experienced recently. hen once adjusted 
for-a certain locality and height above sea- ` 
level there is no more accurate instrument 
for day-to-day—and even two or three days 
ahead—forecasting. I shall be pleased to 
send particulars to anyone (see advertise- 
‘ment in Sale Column) desiring it. 

: D. W. Horner, F.R.Met.Soc. 
Tunbridge Wells, Nov. 15, 1922. 


THE PRIGE OF MOTOR VEHICLES. 


'[183.}+-The fact that the prices. of mosit 
articles are substantially higher than those 
prevailing before the war has possibly pre- 
vented the low prices of motor-cars now pre- 
vailing. being fully appreciated. The prices 
_of most good cars are now lower than in pre- 
war days, and the value given is certainly 
greater. In addition, there are now large 
numbers of small cars available which can 
give performances which few large cars were 
capable of only a few years ago, and at very 
low running costs. ‘Those who are waiting 


„į tò purchase cars in the hope that prices will 


drop even lower should wait no longer. More 
than one British-built car at. the recent show 
was offered at a price which could yield no 
profit to the makers. In fact, in one case I 
estimated that the car could not. be sold at 


| the price offered without’ incurring a loss of 


at least £80. Makers have cut their prices 
in order to stimulate the demand, " now 
is the time to take advantage of the reduc- 
tion. Several makes of four-cylinder cars 
with two- or four-seater bodies are now 
available at under £200. including electric 
lighting and starting. The margin of profit 
on these must be very small. It is true that 
foreign-built cars are obtainable at even lower 
prices, but there is little gained in buying a 
low-priced foreign car, built under conditions 
impossible in this country, and having to pay 
enormous taxation to support British unem- 
ployed. The motor manufacturers of this 
country/can more, than meet the demand, yet 
ifcthe wwalue ‘of the foreign cars imported dur- 
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ing the last year is examined it will be. seen 
that we are paying for them twice over, 
once directly, and. once indirectly in unem- 
ployment dole. When it was impossible . to 
obtain British cars in sufficient numbers a 
few years ago, the purchase of a foreign car 
was excusable, but 1t is not so now. There 
is mo better vehicle or value obtainable than 
the British car of to-day, and if only the 
present high rate | 3 
could be adjusted so that those who use. the 
road most pay the most tax, instead of the 
reverse, as now prevails, motor-cars are 
within the means of practically everyone. 
David J . Smith. 


AN OIL-DRIVEN TELESCOPE. 
[184.]—I enclose a photograph of my 10$-in. 
With-Browning reflector, showing the 
mechanical arrangement whereby an object 
can be kept in the field of view by regulating 


the speed by turning the handle “ A.” This 
device was made by a past president of the 
Leeds Astronomical Society, Mr. G. Denison. 
The ‘cylinder contains the’ oi], which works 
over and over again. . Scriven Bolton. 
Waterloo Lodge, Bramley, Leeds. l 


FOSSILS WITH POPULAR NAMES. 
{[185.]—Mr. S. C. Bailey has corrected some 
errors, mostly typographical, in his article on 


of taxation on vehicles. 
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Fossils (‘‘E.M.,”” Vol. CXVI., p. 169), but: 


he has ‘overlooked the far greater one of 
placing the Crinoids among the.polyzoa, and 
even mentions the quite fictitious. tentacles 


of the polypes as emerging. from. their arms: 


through minute apertures, very. similar to 
coral polypi! ' 

The Crinoids, of course, are Echinoderms 
and greatly inferior in zoological position~to 
the polyzoa. l =- K. 


0 ——reae oe 


REPLIES TO QUERIES. 
[238. -RADIUS OF CIRCULAR ARC— 
my reply on page 187 the denominator of the 
fraction should be, of course, 24 (a—c), and 


‘radius of ‘2° semicircle” should read’ “ radius - 


"Cosmo. 


of a semicircle of unit diameter.” 


4 


i 


[290.—PRIMITIVE : SPECTROSCOPE.— 
The simplest spectroscope you can obtain is 
a ‘‘replica’”’ diffraction grating. Browning, 
27, Southampton Street, Strand, W.C.2, now 
supplies these. You can observe star spectra 
quite well by merely holding the grating 


‘between the eye and the eye-piece of a tele- 


scope. Fitted with a slit and collimating lens, 
the grating makes a very efficient spectroscope 
for all purposes. 


_| support them. over the vessel to 


| castor oil is equall 


-small tin, match-box, etc., on the end of each 


“th l ` 


~ 
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was placed tangentially to the slit, and ther 
was some means of. opening and closing the 
latter. The addition of a small view tel 

would be a- great improvement, though the 
arrangement works well without it Better stil 
would be to have the grating mounted on the 
face of a prism of such an angle that the 
arrangement would become ‘“‘ direct-vision.” 
All. the principal lines in the solar spectrum 
can be seen with the simple grating, withou 
any slit, by reflecting the sun’s light off ths 
ruled surface at an angle approaching 180°, ba 
some ‘knack’ is required for this. 

- Wm. F. A. Ellison. 


(299.] — ENLARGED PROSTATE 
GLAND.—Expert - medical advice should bə 
obtained. .A portion of the enlarged gland 
sometimes be removed.by operation, and 
relief thereby given. Electricity has bea 
tried, but without much success. The cathe 
ter should only be used under medical advica, 
as there is a danger of inflammation of the 
bladder. R. E. P.S- 


[299.] — ENLARGED PROSTATE | 
GLAND.—After suffering from this obstruo | 
l 


tion for over ten. years, I decided to undergo 
an operation for its removal, as I was dete- 
mined not to start a “catheter life.” The 
operation was a perfect success, and from ‘that 
day to this I have not had the slightest pain 
I wag sixty-two when operated upon, and it is 
now eighteen months since it was done, - 


[299.] — ENLARGED PROSTATE | 
GLAND.—A Jaques red rubber catheter on | 
be carried! easily in-the pocket in a mel | 
tobacco-box, together with a little vaseline and 
a small piece of sponge soaked in Condy’s fluid 
and water. Avoid chills, and drink very little 
fluid at night. In my case I find that a litt 
cider and soda-water is the best for evening 
consumption, and tends to quiet nights. Us | 
the disinfectant freely on all occasions, 

_ A Sufferer of Some Year. 


(302.J—WARMING BEDROOM.—One o 
two stone jars filled with very hot water and 
wrapped round with thick flannel and taken 
to bed will supply a good deal of hest 
will keep warm for many hours. If it vere 
possible to fill the jars-with some of the fluid 
used in railway foot-warmére, they wold 
retain their heat all night. Bude. 


[304.}—-FLY-PAPERS.—For fiy-papers use 
ordinary treacle mixed with about one- 
twelfth of its own weight of orpiment. A better 
way is to’ smear some myocom on twine, Cut 
ithe twine in suitable lengths, and attach to 
objects. the flies affect, The twine is not so 
ageressively present as fly-paper is, and the 
pests, once attached, speedily die. Cosmo. 

[304.}—FLY-PAPERS.—There nothing 
better than castor oil and rosin. The writer 
has tried scores of- different ‘substances, but 
has found nothing to equal the above. Other 
oils, as olive, so often recommended, aro much 


is 


‘inferior to castor oil. The bes6 mixture for 


average weather is 54 rosin and 44 castor. The 
two should be heated together in a saucepm 
(or a vessel without a soldered bottom), with 
occasional stirring, until the rosin’ has com- 
pletely melted and the mixture is smoking hot. 
Allow. to cool somewhat, then immerse 

strings or paper strips. When the has 
cooled to. about 90° F., raise the strings and 
allow the 


excess to‘‘drain off. It is advisable to fix a 


‘string to collect any drops of. gum or. bodies 


of tho slain that may otherwise fall from the 
end -into,' your teacup. There is no point m 
ensive medicinal oil, as the cheapest 
suitable, After long stand- 

ing in a cold-place the -gum : may - become 
opaque, in which case it should. be re-heated, 


using: ex 


when it will recover its original aneperer: 
T z Oleum. 


[306,]—MERCURIAL VACUUM GAUGE. 
-A mercurial gauge can easily be graduated 
to read the pressure direct by arranging st 
the back a strip of millimetre square paper (as 
used for graphs, etc.) When the vacuum is 
complete the mercury is standing at equal 
heights in both limbs;. mark. this point zero. 
With the mercury filling the closed limb in, 
say, ‘an 8-in. tube, the difference in level is 
about 180 mm. Hence the mercury will not 
begin to move down the closed-limb until the 
pressure falls below 180 mm. : “‘ Twelve pounds 
of vacuum,” which represents a: pressure 
about 2.7 lb., is equivalent to about 140 mm. 
which explains why the mercury does not more | 
far with a short tube length until the vacuum — 
is nearly complete. To indicate pressures only — 
a little under atmospheric—760 mm.—the length 


It would no doubt show solar.}/of\ the closed limb ‘would need to be about 


prominences if arranged so that the solar image | 25 in. ` Air in the mercury. would get into the 
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closed limb and make the degree of vacuum 
appear greater than the true one. It is usual 
to remove the air by tilting the gauge so that. 
the closed end points downwards slightly with 
the open limb upwards, and cautiously heating 
the mercury (beginning at the closed end) with 
a bunsen or spirit lamp until all the air has 
bubbled out. It is also usual to break the tube 
in so doing and lose the mercury down the 


. floor cracks, to avoid which hold the gauge 


over a tray and wrap a pieco of wire gauze 

round the limb to be heated. Keep all cold 

objects away from the tube until it haa peel 
eum. 


DO TERT TALTE ACTION OF THE 
BOWELS.—This is a very frequent concomi- 
tant of advancing years, as is reduced func- 
tional activity generally, and in order to 
counteract same and_ increase vitality it is 
necessary to consider cases separately. The 
use’of aperients can only give very temporary 
‘belief and is not to be recommended. Func- 


' tional activity is dependent on the presence 


2 o> oa “MR ome Pa _ $Z tee 


E 


i 


in the system in balanced proportions of the 
mineral elements of the body, such as calcium, 
phosphorous sodium, potassium, magnesium, 
silicon, etc., also on the maintenance of bodily 
temperature and an active circulation of the 
Llood. These latter are increased and main- 
tained by gentle exercises and massage of the 
whole body at least once a day, and preferably 
in the morning. Attention to diet, avoiding 
the use of ‘‘ manufactured” foods, such as 
white bread, white sugar, polished rice, and 
pearled barley, substituting whole-grain foods, 
plenty of fruit and vegetables, cooked in a 
casserole. Meantime, those tissue elements 
which prevailing symptoms indicate as deficient 
should be administered in a molecular form. 
At seventy-two I am apparently as fit as most 
men at forty, and am free from any. ent 
or functional weakness, which I attribute to 
the occasional use of these highly triturated 
cell salts and the occasional use of a medical 
battery. For all chronic ailments and the post- 
ponement: of senile decay these natural bodily 
elements; properly prepared, are a veritable 
prophylactic. Tonised. 


-pe @ oC _— 
QUERIES. 


(312. FISHPLATES.—It is stated in books 
on heat that in order to allow railway lines to 
expand, a small space is left between one rail 
and the next. Can any reader say from personal 
knowledge whether this is so, ab the sarhe time 
also giving the sizes and shapes of the holes in 
the rails and fishplates and the dimensions of 
the bolts used for holding the ends of the rails 
together, since from these data it will be pos- 
sible to calculate the allowance, if any, for 
expansion?—Agri, oe te 
(313.]--DISTANCE. OF BICYCLE-WHEEL 
TRAVEL.—A bicycle, say 28 in. diameter. I 
make a mark at the bottom of the tire, say a 
pneumatic tire, which gives a rather flat side 
at the bottom. Suppose I run a distance of ten 
miles, what -distance would the mark. travel? 
Can correspondents show me: how to arrive. at 
the answer?—H, H. .. . 
{314.] — DAMP BEHIND i 
GLASS.—I should be glad of a method 
venting the spr 
ing-glass. I have 


oe 


pre- 


but I have failed to find one.—F. H. W. 


[315.] FIRECLAY.—What can I mix with’ The 
eking er | syllabus for the 
inside repairs to ‘‘ Tortoise” ‘stove? 
| 


ordin fireclay ‘to prevent it ‘cracking 

heat, for 

— Orad, 
{316.]—-POSITION : ANGLE OF THE 

MOON.—Will Mr. Hollis kindly oblige with 


(317.]— MAGNETIC DEVIATION. — Will 


some reader kindly inform the writer what the: 


magnetic variation of compass is for Bristol,. 
longitude 2° 35’ W., at the present date, and: 
the difference for each 5 minutes’ longitude 
west of same? Also, Ocoultation of Stars: 
What is the difference in. -time 
disappearance of a star behind the Moon’s: 
limb between: that of Greenwich in the tables 
and Bristol, longitude 2° 35’ West. I wish 


same for correction of local time.—S. Rowland. ' 


([318.]—IMPEDANCE.—How is impedance 
calculated in the case of an alternating current 
circuit which contains a condenser shunted by 
a non-inductive resistance in series with a 


fo arive,ab] faz. 
ate E HOU 


eading of damp behind a look-, 
been told there is a prepara-: 
tion on the market for painting the glass at 
tha back to preyent the spots from spreading, ; 


“a 
formula for the above, with a worked example. 
for October 6, 1922,: at 10.8 p.m.: (occultation of' 
Aldebaran)?—Isobar. SG et 


the: 


coil possessing resistance and inductance? 
example showing the method of solution would 
be much appreciated.—-R. K. 


[319.}-POWERS OF MAGNIFICATION.— 
Wihioh are the most useful and highest powers 
of magnification obtainable in small lenses or 
microscopes made specially to carry in the 
pocket when on tour, walking in the country, 
and prices?—Tourist. | 


[820.J—LEAD FIGURES.—Would someone 
give me a mixture of metal for the making of 
lead figures in a chill or die? I have used 
sheet lead melted to a red heat, but have had 
them non-runners.—James Nicoll. 


{321.]—BOURDON AND RICHARDS 
BAROMETER.—Will some reader kindly give 
the principle on which this works? A hollow 
cylinder of brass about 2 in. by 14 in. is bent 
round, leaving the ends about 2 ins. apart; 
levers are attached to the ends which operate 
a quadrant, which in turn moves the indicator. 
The closer the ends the higher the barometer 
stands, and vice versa. I see that this model 
tok = ronal Medal at the Exhibition of 1851. 


_ (822.]—HEATING SMALL HOUSE.—What 
is the best system of heating a small house on 
the market? One in which the furnace burns 
coke as well as rubbish of all kinds, also able 
to cook and supply plenty of bath water, etc. 
I saw one in London in a medium-sized house 
recently, but by that you could cook and supply 
a bath at top of house with plenty of hot water 
only.—Chilly Mortal. l 


{323.]J—POWER OF EYEPIBCE.—Please 
give me the power of a 1-6 in, eyepiece on my 
astronomical telescope of about 38 in. focus 
with 2% in. o.g. so the powers of 1-5 and 
4 ep. respectively. What is the meaning of 
1-6 in., etc., e.p.? I obtained focal length of 
telescopic o.g. by removing e.p. and getting 
a sharp image of Sun on a piece of white card- 
board. Is this right? I have a microscope 
(Student, Society of Arts pattern) with triple 
objective of 1 in., 4 in., and 4 in. That 
powers are represented?—Robert Barker. 


[324.}-SEALING WAX.—I wish to make 
up a cheap sealing wax exclusive of carnauba 
wax and shellac (both being too dear). It 
should melt readily with steam heat and set 
rapidly in use. Will anyone kindly obligé?— 
Searcher. 


[325. -BARROW IRON.—In looking over 
some back numbers I find the term “barrow 
iron” for making laps for grinding lenses. 
Please explain just what Barrow iron is so 
an American can find it.—W. T. Leage 
(Manitoba, Ohio). 


[$26.}-LIGHTING. A DOLL’S HOUSE.— 
I am wisnful to light a doll’s. house by means 
of six small electric lamps, such as are used 
in flash-lamps (2.5 volts each), and to obtain 
the current from the main supply at 220 volts, 


so as to save the trouble of batteries and acou- : 


mulators. How. can- I do this without a trans- 
former (which is too costly)? If I put an 
ordinary lamp (220 volts) in series with the 
dolls’ house circuit, will this provide the neces- 
sary .resistance, or how can I obtain some 
other cheap form of resistance?--S. B. A. 


HEAVIEST RAINFALL IN ONE 
—Will a reader «who. collects such 
records. kindly say what the. heaviest rainfall 
in.qne, hour has been in the British Isles—when 
and whero?, What maximum in .an hour 
do. sewerage engineers now usually allow in 


‘sewage works?—Cosmo. 


' [328.}-FORMULA.—Kindly tell me what is 
meant by “changing the subject: of a for- 
mula ?? The Orpi emon occurs in the revised 
‘London matriculation examina- 

tion.—E. K. Green. R a ' 
[329.}-SPECTROSCOPE . AND | RELA- 
TIVITY.—Will anyone kindly explain the 
limitations of the Michelson-Morley. experiment 
as applied to the movements of cosmic bodies? 


The .scientific evidence given by: the. spectro- | 


scope appears much more extensive in. regard 
to this: matter. 
nitely demonstrated ;that, the movement of a 
star romanas the Earth. (or, what amounts to 
exactly I 

wards a stationary star, this movement) can 
be detected and reliably measured, “actually 
in miles per second.”? The  Michelson-Morley 
experiment fails. to discover any indication of 
‘their. movement—supports relativity theory, 
sspectroscopically, as regards the stationary 
stars. No. traces, however, of any movement of 
the Earth. towards them, those on the plane 
of its {the Earth’s) orbit included, can be 
detected. Here the spectroscope and Michel- 
son-Morley experiments are in agreement.+- 
James Love. 


An 


Spectroscopi¢ally, it is defi- 


he same thing, if Earth moved to-. 


ANSWERS TO CORRESPONDENTS. 


pom- 


The following are the initials, etc., of letters to 
hand up to 1 p.m. on Tuesday, November 21, and 
unacknowledged elsewhere :— 


W. E. Morris—F. B.—Music—W. S. Mason. 
Nox.—No. l 
N. W. H.—It is a proprietary article. 


T. B. R.—Mica is best for the diaphragm, but. 
thin glass can be used. 


WALTER.—IMuminating paint, obtainable of most 
drysalters and druggists. 


St. MARYCHURCH.—Sorry, but we cannot undertake: 
to invent things for our readers. 


A. GALE.—Fumage was a tax on fires. It is men- 
tioned in Domesday Book, and was abolished in 
the reign of William III., 


W. ROWLAND.—The coloured rings may be the effect 
. Qf refraction, but more probably the result of 
some peculiarity of your eyesight. 


IsLA.—Freo Bench is a widow’s right to a copyhold.. 
It is not a dower or gift, but a free right 
independent of the will of the husband. `’ 


Princip1a.—Cold soldering is no good for such work. 
The joining of the wires is all right, but the 
joints must be properly soldered to last any 
length of time. 


S. V.—Your varnish is streaky or bloomed because 
it is chilled owing to its application in too cold 

= an atmosphere, or where some of our recent east 
winds had access to it. 


PAIN IN Hanp.—Cramp, evidently. Friction with a 
little hartshorn and sweet oil will alleviate. But 
your circulation is probably weak, and requires 
careful diet and more exercise. 


W. J.—You ought to see a sensible disc of Neptune 
with a good 12-in. mirror, but the measurement 
of its diameter would demand more skill and 
practice than is possessed by amateurs. 


E. L.—The platinum wire should be heated in 
concentrated nitric acid. The copper and solder 
will be dissolved, while the platinum will not suffer. 
Do this in a vessel unassailable by the acid. 


OscaR.—Lither way will do. You hardly want a 
cap for one nut, but if you have the cap by 
all means use it. If the nut requires a larger 
ernie thread you will have to cut that on the 
abhe. 


AMANO.—Three principal religions exist in Japan— 
‘Buddhism, divided into fourteen sects, Shintoism, 
with about thirteen sects, and Christianity, with 
about twelve sects. Shintoism is popular amony 
the intellectual classes, but Buddhism is more 
closely connected with the actual life of the 
Masses. As regards propaganda, Christianity is 
probably the most active. 


0. E. SMITH.—The tool-holder ion suggest is not 
new. We gave a sketch of it many years ago 
on page 407 of our issue of January 10, 1880. 
It was used many years before that at Enfleid 
to cut a short thread on the breach end of rifle 
barrels. It would probably be of little use to 
amateurs or in small workshops, where tools, to. 
be useful, must be general in their scope. 


OWNER.—Tiles, owing to their weight, require 
stronger roofs than slates, and it is not advisable 
to use them upon a pitch less than 45 deg. Gal- 
vanised: iron is only advisable for temporary 
structures. Sheet copper is best for domes, and 
small turret roofs in good work. It is costly, 
but very durable: Zine is cheaper, but corrodes 
quickly, pecially in -the atmosphere of town 

stricte. i ; 


MEKANIKO.—You are mixing up incompatibles. Inertia 
is not a force. It is simply a word expressing the 
idea that all work involves. the expenditure of an 
equivalent of energy. In fact, force -itself is 
nothing but a term which embodies the idea 
of the transformation of energy and its process 
or agency. You ask, “If force has been can- 
celled by an oppos ae sl The answer is, No. 
the energy due to the force is still there, stored 
up in the motion produced, and capable of fresh 
expression, as a force, equal to that which pro» 
duced the motion. 


Fiicut.—Of all the pioneers of aerial locomotion, 
in our opinion, no two explorers stand out more 
prominently than our old contributor F. H. Wen- 

here and S. P. Langley in America, a not 
infrequent correspondent of “ Ours” in the early 
‘seventies and ‘elg@hties of the last century. We 
cannot answer fully all the points you raise, 
but if you look up a most in ing paper read 
on June 27, 1866, at the first meeting of the 
Aeronautical Society by Wenham, which we gave 
fully in our issues of September 24, October 1, 
8, and 22, 1880, you will find pretty well all you 
want to know and a good deal besides. 


‘ReEx.—The efficiency of a machine is the ratio of 
the total output of energy to the energy supplied 
to the machine. A 25 per cent. efficiency in an 
engine and boiler would mean that of each 100 
units of energy supplied in the form of heat 
to the boiler 75 units were lost in waste heat 
and in friction. and 25 units were delivered to 
the fly-wheel. Considering a man purely as a 
machine for mechanical work, and estimating the 
heat value of the food supplied to him in the 
same way as one estimates the heat value of 
the coal supplied to the boiler. his efficiency 
is approximately 20 per cent. The mechanical 
equivalent of ‘thought has not yet been deter- 
mined, though there, seems no reason why it 
should not be a perfectly definite quantity. 
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-£. C. R.—The present Republic of China has an 
area of approximately five million square miles, 
more than twice as large as that of the United 
States, and a population four times as great. 
Much has been written about China’s population, 
and estimates have run as low as three hundred 
millions and as high as seven hundred millions. 
Careful and conservative estimates, however, have 
placed its population as four hundred millions. 


— > 0 0O 
WWUSBEFUL AND SCIBNTIFIC NOTES. 


Failure of Sheet Lead and Pipes.—Apart 
from the presence of impurities, probably the 
chief cause of failur2 of sheet lead and pipes 
is due to admixtnre of oxide of lead. ‘The 
Jead in the melting-pot is frequently made 
red hot, and the surface of the lead then 
oxidises with extreme rapidity and acquires a 
thick layer of flaky oxide of lead, which is 
dissolved by the lead near the surface. This 
lead, saturated with oxide, finds its way into 
.the mould when sufficient time has not been 
„allowed ‘at a lower temperature for its 
separation. Although the Jead in the mould 
erystallises out free from the dissolved oxide, 
each crystal group is enveloped in oxide of 
lead. On rolling, these crystals cohere very 
imperfectly, and give rise to the brittleness 
-of the lead which is sometimes noticed in the 
lead boxes that are made to contain sulphuric 
acid for export. 
hydrogen evolved by the action of the acid 
on the lead gives sufficient pressure to form 
numerous cracks, and the lead becomes so 
brittle that a slight blow causes it to break. 
‘The oxide .is often observed when the sheet 
lead is scraped or cut ‘by a sharp knife. 


Why Do We Catch Cold?—The answer is 
.simple. Our artificial way of living has 
lowered the efficiency of our natural heat- 
regulating system. In summer, when we get 
one, we return nearer to a natural way of 
diving. We reduce the amount of clothes 
worn; we keep our windows open; we in- 
hale less of the expirations of our neighbours. 
dn winter, because our regulating apparatus 
3s impaired, we must maintain warmth arti- 
ficially; above al, we must exclude 
““draughts.” To sit opposite a fellow- 
smoker in a railway carriage is to obtain an 
approximate measure of the amount of ex- 
pired ait of others we are forced to inhale 
under ordinary urban conditions. Experi- 
‘ments have proved that ordinary talking 
propels bacteria for several feet from the 
mouth of the talker, coughing and sneezing 
‘for as many yards. 
‘who indulges in the unnecessary pastime of 
‘Spitting creates an area of potential disease 
whose extent cannot be estimated. Thus the 
possibility of infection is ubiquitous in the 
«conditions under which we all live. Most 
people, however, and most doctors, who are 
perfectly aware of the bacterial] origin of 
“* colds,” retain a ‘belief that changes of tem- 
perature, draughts, and dampness are at all 
-events a predisposing factor in the acquisi- 
‘tion of the disease—a disease always uncom- 
fortable, sometimes serious, and often the 
' beginning of processes which may end in fatal 
‘consequences. The “common cold” is, in 
fact, the advance agent of pneumonia and 
bronchitis. 


Charcoal and Cokes for Gas Absorption.—. 


‘Since the various kinds of charcoal and coke 
used for the preparation of ‘‘ active’? carbon, 
i.e., a carbon suitable for the absorption of 
: gases and fumes, vary much in their efficiency, 
and the most. efficient are expensive, the 
“Institute für Kohlenforschung, at Mülheim 
on the Ruhr, has been investigating the suit- 
albtlity of various carbonaceous materials for 
‘this purpose (Brennstoff Chemie, August 
15). The materials, coal, lignite, briquettes. 

eat, sawdust, wood, deaves of trees and 
ferns, were. so far as necessary, carbonised 
ander the same conditions in electric fur- 
maces in the presence of steam. and cooled 
in atmosphere of nitrogen. The subsequent 
absorption tests were made with benzene 
‘vapours. The benzene stripping of coal gas 
by means of washing, though greatly im- 
“proved, is not perfect. and. in fact, nearly a 
third of the benzene is left in the gas. In 
the absorption tests of the various active 
.carbons the so-called zine chloride carbon of 


The small quantity of 


ties the defects, 


Of course, the person 
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the Elberfeld Farbenfabriken came out by far 
best, but the materia] is expensive; zino 
chloride is, in some way not divulged, used 
in the preparation of this material. 


Washes, Distempers, and Water Paints.— 
Washes, distempers, and water paints, 
according to a patent by the Imperial Trust 
for the Encouragement of Scientific and In- 
dustrial Research, 16, Old Queen Street, 
S.W., are made from the proteins obtained 
from castor ‘beans or other oil-bearing seeds. 
The proteins are mixed with alkalis, such 
as caustic soda or alkaline carbonate, or a 
substance such as sodium fluoride which 
reacts with slaked lime to form caustic soda, 
together with slaked Jame or magnesia, to 
form cement-forming material. The cement- 
forming material ıs mixed with pigments 
which resist the action of alkalis, and water 
is added. The resulting jellies, on standing, 
become semi-liquids capable of direct. apph- 
cation:as distempers.. The pigments used in- 
clude zinc oxide, lithopone, whitening, ultra- 
marine, burnt sienna, and Brunswick green. 
The preferred proportions are 4 parts of 
cement-forming material to 30 parts of other. 
material. 


A Defect. im Nickel-Chrome Steel.—In a 
paper on *‘ Experiences in the use of nickel- 
chrome steel,” read before the members of 
the Staffordshire Iron and Steel Institute at 
Dudley, on the 18th inst., Mr. T. H. 
Turner (Birmingham University) said no- 
where had he been able to find much refer- 
ence to ingot. ‘‘corner’’ segregation, and’ no 
reference to it had been noticed in engineer- 
ing literature. Apparently this was a type 
af defect better known to the manufacturer 
than the user, although its serious character 
made it imperative that engineers be made 
aware of it. Having given the results of 
tests undertaken, he said the rejection of 
forgings examined was fully justified, be- 
cause although the mass of material pos- 
sessed good chemical and mechanical proper- 
consisting in planes of 
segregation, entirely negatived these vood 
properties, and made the forging as a whole 
treacherous and umreliabie in the extreme. 
The value of salphur printing as a method 


of examination in such cases was emphasised | 


by its very successful use in the investiga- 
tions to which he had referred. Users of 
large forgings must beware of ingot corner 
segregation. In conclusion, he said nickel- 
chrome steals were essemtial to modern 
engineering practice, but they required most 
careful application. 
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or Paragraph Advertisements inserted for less thas 
Bive Shillings. | 

Rates for Displayed Advertisementa on applica 
tion to the Publisher 

All Advertisements must be prepaid, and in cass 
where the amount sent exceeds One Shilling, the 
Publisher would be grateful if a P.O. eould be 
sent, and not stamps. Stamps, however—prefersbly 
halfpenny stamps—may be sent where it is ines 
venient to obtain P.O.’s. 

Advertisements must reach the Offee ty | 
3 p.m. on Tuesday to secure insertion in the | 
following Friday’s number. 

All Cheques and: Post Office Orders to be meds | 
payable to THe STRAND NEWSPAPER COMPANY, Lap, | 
and all communications respecting Adve 
should be distinctiy addressed to: 

THE PUBLISHER, 
, THE “ENGLISH MECHANIC,” 
EFFINGHAM HOUSE, ARUNDEL STRERT, 
STRAND, LONDON, W.C. 


For Exchange. 


Broadhurst, Clarkson and Go., Manufactanag 
Opticians, Exchange or Buy Anything Optial— 
Note address, 63, Farringdon Road, E.C.1. 

Clarkson's, 338. High Holborn. Secos¢had 
Optical Mart. Make, Buy, Sell, Exchange First-class 
Optical Instruments. 

Witts, Opticians, 8, Buckingham Paleap. Boad, 
8.W.1, Buy, Sell, and Exchange Optical lastre- 
ments. Repairs quickly executed. 


For Sale. 


Reflecting Telescopes, Mirrors, Silvered by new 
method. More ‘jight and duraniity.—@. CLE, 
Manse, Walpole, Halesworth. 

Baker's October Second-hand List contains 


approximately 3,000 Optical, Scientific, and Phot 
graphic Instruments.—244, High Holborn, London. 


64-page Book About Herbs and how to us 
them, 2d. Send for one.—TRIMNELL, The Herbalist, 
Richmond Road, Cardiff. 


Milling Attachments, with Vices for Lathe- 


4 


‘Tan WHEELER MaNouracturine Oo., LTD., Trench Crows 


ing, Wellington, Salop. 


Home Radio: How to' Make and Use it. 25,988 
coples sold. 4s., post free, on approval.—Below. 


Books Bought. Best prices given.—Forias, The 
Booksellers, 121, Charing Cross Road, London. 


Ionisea Tablets supply the blood with thos 
elements the body needs, increasing vitality, tune 
tional activity, powers of concentration, meats! 
clarity, physical fitness, and immunity from disease. 

Adenoids ana Polypus cured by natural : 
operations unnecessary. Tonsils saved intact, 
avoiding a lifelong handicap. 

Ionised Tablets, 8s. 6d., 6s. 6d., 128. 6d. Sead 
full detalis of ailment.—Tas LABORATORY, 63, New 
port Street, Bolton. 


Mineral Specimens, British and Forei all 
kinds and prices. Send stamp for free catalogue- 
Address below 


Geologional Speciméns, Rocks and Fossils, al 
rices.—RIcHARDS’ SHOW Rooms, 48, Sydney Stred, 
am Road, London. 


Brilliant Radium Micro. Slide, 2s. Gd., pos 
free.—CLARK3S and Pacae, 23, Thavies Inn, Hotbors 
Circus, E.C.1. 


Make Firelighters and Bundles with Machines. 
70s. and 958. Waste timber and sawdust utilised— 
HILL and HERBERT, Mechanical Works, Leicester. 


Roneo Duplicator No. 10, f/cap size, self-inking 
and self-feeding devices. Good as new. S12, or 
near offer.—Below. 


To be Seen at Miss D. BARNES’, 37, Essex Street 
Strand, W.C.2. 


BRheumatism.—Don’t despair. 
cialist’s Prescription, 18. 6d., post 
Mawhbey Street, London, S.W 8 


Fortune-making aaa P Pe oe 
Something for everybody. estimo; user- 
able. Catalogue 2d.—TECHNOLOGIST, 282r, Edwards 
Street, South Shields. 


Certain curè, Spe 
free.—GiaaTEs, ih 
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MENDING ALUMINIUM ARTICLES! be used to get this intimate contact—the 


By WALTER J. May. 


With the extended use of aluminium 
articles there are large numbers of repairs 
needed, these arising from misuse, more 
than any other reason. Most articles 
made from sheet aluminium are very thin, 
and as pure, or commercially. pure, 
aluminium melts at about 1,300° F., which 
is not greatly above red heat—in fact, in 
dealing with iron and steel, this is de- 
scribed as ‘dull red’’—it is quite easy 
for a cooking utensil to be melted over an 
ordinary gas ring if it is in a dry state, 
while a layer or adherent layer of 


tt burnt ’’ food on the inside of a pot will 


cause enough dryness to permit of the 
metal being burnt into oxide, although 
this would not occur where only liquids 
were concerned, because, however much 
external heat is applied, the contained 
‘liquid in an open vessel cannot be raised 
more than a few degrees above its boiling 
‘point.. At the same time, very few cooks 
rare careful about the application of heat, 
this largely arising from the fact that cast 
iron or tinned iron or steel sheet is never 
rsubjected to sufficient heat to melt them 
during cooking operations. The ordinary 
‘users of cooking utensils cannot—or will 
|not—regulate their gas flames to ensure 
-security from burning of foods to the cook- 
‘ing utensils, with the result that they 
‘waste gas and also destroy their pots and 
"kettles to a quite unnecessary extent, but 
as they will not take notice of what they 
‘are told and shown, the cry of ‘‘ This pot 
:has got a hole in it,” and grumbling at the 
- “* big gas bill”’ are, and will continue to 
„be, the usual things. 
t Now the travelling tinker can repair a 
damaged tinplate pot or kettle more or 
$ less efficiently, but he cannot solder or 
i patch aluminium, for the simple reason 
that he has neither the skill nor appliances 
for the work, and although occasionally he 
amay get solder to stick on temporarily, it 
m does not stick on for long. The travelling 
tinker cannot ‘‘ tin’’ his sheet aluminium, 
“and he has not the appliances for the 
; work. The ordinary tinsmith is in not 
„Much better plight, because he has been 
+ brought up to handle tin only. Conse- 
quently, it is held by great numbers of 
a workmen that aluminium cannot be tinned 
or soldered, this being true so far as thé 
methods used with tinplate, brass, and 
copper are concerned. 
In soldering, the articles are first what 
is technically termed ‘‘ tinned,’’ a thin 
coating of tin or alloy being applied to 
the chemically cleaned surfaces to be 
joined; but not only is this coating on 
u the surface, but it penetrates or alloys 
f with the metal coated, and so forms a firm 
_key for the subsequent coat of solder 
g Which is used in making the actual joint. 
_In ordinary tinsmith’s and plumbers’ 
* work not more than from 450° to 500° F. is 
"needed, and this is useless with 
aluminium so far as tinhing is concerned. 
i! quite 750° F. being needed in this part of 
the work, while usually it is not a great 
® success where the soldering iron is alone 
* used, as the rapid formation of oxide on 
_ the surface of cleaned aluminium makes 
© some other method of tinning necessary. 
s The surface, of course, has to be made 
s¢ clean and bright, as with all forms of tin- 
* ning and soldering, but, following this, 
. the metal has to be heated to 750° F., or 
Just over, and then the solder has to be 
rubbed (or scrubbed) into the surface, a 
y stiff wire brush being excellent for the 
purpose. The solder must reach the vn- 
g oxidised surface of the aluminium in 
‘4 whatever method you use, or it will not 
hol, and the wire brush or a scraper must 
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ordinary use of the soldering iron does 
not effect what is required. 

The solder used should contain a pro- 
portion of phosphor-tin on account of the 
deoxidising qualities of the phosphorus, 
but the exact content of the solder varies 
to meet particular ideas. One very good 
solder is composed of 20 parts aluminium, 
50 parts tin, 40 parts zinc, and 2 parts 
15-per-cent. phosphor-tin ; and another is 
composed of 28 parts tin, 14 parts 10-per- 
cent. phosphor tin, 33 parts lead, and 


7 parts zinc, and there are several others. 


The writer has, however, used both of those 
given, and, under proper conditions, they 
give really good results, but neither are 
what can be termed tinplate solders. 
Where a flux is used, ordinary stearin 


is sufficient, but a flux is not really neces- 


sary as a general thing.’ If a sufficiency 
of solder is used during tinning, and the 
surplus is shaken or wiped off when the 
job is done, nothing is needed, while the 
solder wiped off can be melted down with a 
small addition of phosphor tin, and be 
again used for tinning purposes, the dirt 
on the surface being, of course, skimmed 
off. 
In working on sheet-metal for soldered 
work the parts to be soldered should be 
scraped and rubbed up with fine emery- 
cloth to remove dirt and oxide, and 
should be placed on a hot iron: plate or 
block heated so that it will raise the 
aluminium to a temperature of 750° F., 
and as far as possible hold it at that heat. 
Solder is then rather freely applied and 
brushed in with a wire brush until the 
surface is thoroughly coated, and then the 
surplus solder is lightly brushed off with 
a wad of tow. If, say, the bottom of a 
pot or kettle used over gas is concerned, 
probably no effort will cause the solder to 
hold owing to the fact that carbon has 
been absorbed, and to repair such articles 
new bottoms have to be put on with folded 
seams, the edge of the article coming into 
the seam haying to be tinned as well as 
the edge of the new bottom, the edge being 
soldered in the same way as tinned plate 


after the seaming is finished, a heated- 


iron being held inside ithe edge of the 
article being soldered or you cannot get 
the solder to run well enough to get a 
good joint. As aluminium is worked on 
the same way as tinplate, there is no 
difficulty in its mechanical working, but 
hammers have to be carefully used to 
avoid bruising and denting the parts to 
which they are applied. On large surfaces 
it is preferable to use hide hammers, but 


on seaming and repair work these are not 


handy enough as a general thing. 

After a new bottom, it is usually neces- 
sary to solder the joint to make it water- 
tight, but close water-tight seams can be 
made without solder in both tinplate and 
sheet aluminium by those well used to 
hammer work. On the sides of domestic 
utensils and other articles not directly 
touched by fire or flame, and not sub- 
jected to a heat sufficient to seriously 
weaken the solder, very serviceable patches 
can be put on if a close fit is made, and 
the surfaces are well and efficiently tinned 
before soldering; but, necessarily, the 
work must be done very carefully, because, 
should this not be the case, the solder 
soon loses its hold, and the patch comes 
away from the part to which it is attached. 
There must be sufficient heat to keep the 
solder fluid during the tinning process, as 
previously mentioned, and the use of 
phosphor tin is a necessity, as it assists in 
removing the oxides considerably. It is 
not a good thing to use, hut after cleaning 
the metal, a form of phosphor-tin with 
from 2 to 5 per cent. phosphorus content 


will adhere strongly to aluminium when 
well brushed or rubbed: in, but by itself 
tin causes brittleness within a short time. 
The writer has tinned aluminium with 
phosphor tin alone, but the results were 
not permanently satisfactory, and the 
practice cannot be recommended. 

With thick metal the soldering or join- 
ing should be done by means of the blow- 
pipe, the edges of the broken metal being 
fused and the solder flowed in at the same 
time, a surplus of solder being used and 
afterwards filed off to level the surface of 
the joint. In this kind of work the parts 
to be joined must be firmly held in posi- 
tion and the under part firmly packed with 
dry fireclay or similar material, because, 
if this is not done, the whole joint will 
drop away before it is completed, owing 
to the weakness of the heated metal, fusion 
having to take place to the full thickness 
of the broken part. Very great care has to 
be taken that the metal and solder 
actually unites, as simply filling a crack 
or hole with solder is not a sufficiently 
good repair. Usually it will be found 
necessary to rub or scrape the inside of 
the crack or joint to enable the solder to 
actually combine with the aluminium, but 
on this a considerable amount of personal 
observation is necessary, as each job must 
be dealt with in the way most suitable to 
its own particular requirements. The 
work really consists in bringing the sur- 
taces of the broken article into a state of 
fusion and adding metal in the form of 
solder to actually enter into combination 
with the fused broken surfaces while at the 
same time the oxides are floated to the 
surface for removal. 

It is, of course, assumed that the opera- 
tor can use both the soldering iron and 
mechanically operated blast for the blow- 
pipe in a proper manner, as otherwise 
there is little chance of successful work- 
ing, and on this skill success or failure 
depends to a very great extent. The 
amateur skilled, to some extent, in metal 
working. of the better class stands a 
chance, but the man who only occasionally 
does a little tinplate tinkerwork stands 
only a faint chance of handling 
aluminium. with success. The man who 
learns the methods of repairing aluminium 
can get plenty of work when his skill is 
known, but he must not try to solder the 
thin metal where it has become charged 
with carbon because he will certainly fail. 
while, in addition, he must learn to dis- 
tinguish between aluminium and its 
alloys, or trouble will soon occur. 
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A LIGHTNING EFFECT ON BEECH. 


The. Roval Botanic Society of London 
has recently received for the Museum a 
section of a branch of a beech tree struck 
by lightning at Mickleham, Surrey, upon 
which appears a very fair representation 
of an ivy leaf burned in the wood. Mr. 
W. W. Child, the donor, in his letter 
savs ‘‘that though he has been in the 
timber trade all his life, he has never 
before seen anything like it.” He ascribes 
the appearance to ivy growing upon the 
tree. Unfortunately for his theory, the 
marking is as plain at the back of the 
section as in the front, and probably it 
extended as far as the lightning travelled 
along the branch. There is also the ques- 
tion whether ivy ever grows upon beech. 
It is common enough upon oak and elm, 
whose branches admit the light and whose 
rough bark allows it to cling, but the 
beech throws such a dense shade that. 
little can live beneath it, and the smooth 
bark coffers ‘no foothold for ivy or any 
ether climber. 
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Professor A. W. Bickerton, to whom the 
specimen was shown, thinks the markings 
are due to the heat developed in the wood 
by the lightning as it passed through the 
branch. This is probably true, but it does 
not explain the leaf appearance. The 
course taken by the current does not show 
any connection between sap or heart wood, 
annual rings or medullary rays such as 
might be expected. Roughly speaking, 
the dark outline looks as though it had 
spread outwards from the medulla or pith, 
which in the section is far from being 
` central—a fact not unusual where 
branches grow horizontally. At certain 
points the markings reach the side, and as 
these correspond to bosses where evidently 
smaller branches have grown out at some 
time, it may possibly be that the points 
and indentations, which together give the 
appearance of a leaf, mark the positions 
of branches beyond the section in line 
with them. 

Another explanation is that the tree was 
struck at atime when the wood ‘had stored 
up in it the food material—starch—ready 
for use in starting growth in spring. The 
heat dissolved and blackened the starch, 
and the leaf-like marking shows the exact 
position occupied by it in the wood. This 
explanation, if correct, is interesting, 
because in the ordinary way one cannot 
see where reserve food material is stored. 


Many stores have been told of the 
photographic effects produced by lightning 
on persons or things struck, but the ex- 
planations are seldom satisfactory. Mr. 
G. J. Symons, a former member of the 
council of the Royal Botanic Society, once 
instanced a case he had seen in which 
the skin of some people struck by lightning 
while sheltering under a tree was marke: 
with everything of metal they had upon 
them. He made it clear that it was not 
photography, but heat—the intense heat 
generated by the lightning in the metal 
objects had burned their outlines upon the 
skin. 

Objects in the Gardens on several occa- 
sions have been struck by lightning. On 
one occasion it struck the stone gate pier 
on the side nearest the lodge at the main 
entrance, cracking it in many directions. 
* Although it must be nearly, if not quite, 
fifty years ago,” says the Curator, “I 


can remember seeing Sir Charles Wheat- | 


stone, inventor, with F. Cook, of the elec- 
tric telegraph, standing by the gate ex- 
plaining to a few Fellows the course taken 
by the lightning. On another occasion, 
between 1870 and 1880, I myself had a 
somewhat narrow escape. I had been sent 
across the Gardens with a message. It 
was early in July, just before one of the 
evening fétes, and a storm was coming up. 
though it was not actually raining. As I 
turned to take the path by the reservoir 
mound there was a sudden blinding flash 
and crash. On opening my eyes after the 
shock the air seemed full of pieces of wood. 
The lightning had struck a tall poplav 
close to the path I was on, splitting it from 
‘top to base. Everywhere were branches 
and long slivers of wood. One half of the 
tree was left standing, the other torn in 
pieces. The disruptive force had been so 
creat that huge pieces were flung upon the 
roofs of sheds some distance away.”’ 


———>-2ee<___ 
SMALL WORMS AS SCAVENGERS. 


There is a battalion of small worms, 
aimost entirely overlooked by naturalists, 
says “H. F.” in the “ Birmingham Daily 
Pest.’ whose work consists in feeding near 
the surface of the soil on the decayed 
leaves of grass which abound in pasture 
land in the autumn. Their task is one of , 
Supreme importance. But for them these 
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dead blades would render the soil sour, 
clog up the crown of the grass, and make 
its growth an impossible or very difficult 
thing. Ido not know that anyone in this 
country has ever given that fact considera- 
tion, in spite of its immense bearings on 
the problems of pasture land. So little 
do we know of Nature’s economic laws. 

These smaller forms of annelid life are 
fitted’ out with a marvellous array of 
glands, which serve a great variety of 
ends. Their salivary glands, for example, 
are as exquisitely beautiful in some species 
a3 they are large. I have seen them in 
some cases extending through three and 
four or more segments, with branches and 
ramifications of the most artistic form. 
Their enormous size is significant of their 
use. In other species glands are attached 
to the pharynx, esophagus, or other 
organ. These, again, are often very large 
and beautifully constructed, and their pre- 
sence is a godsend to the student, since it 
is frequently possible by reference to these 
alone to say what genus or species is under 
examination. 


Unfortunately, we have as vet no text- 
book in English to which the naturalist 
cav turn when he wishes to identify these 
important land-workers. 

———_—_—__—_>— ee —< 


THE “DAVON” DOUBLE CEN- 
TRING NOSE PIECE. 


All workers with the microscope are 
only too familiar with the trouble caused 
by the displacement of the object under 
observation when the obiective has been 
changed. <A good deal of time may have 
been spent upon centring the condenser 
in the first instance, and then upon plac- 
ing another objective into position the 
image is either displaced or has vanished 
entirely. It cannot be optically correct to 


re-centre the condenser, for if the axial 
alignment is correct in the first instance 
it. cannot possibly be so in the second. 
The correct method is to centre the objec- 
tive, and this is made possible by the 
‘“Davon’”’ double centring nose piece. 
The price is £3 10s. post free in United 


Kingdom from F. Davidson and Co., 29, 


Great Portland Street, London, W.1. 
>» 6 a 


A Hideous Animal.—‘‘ There is, perhaps,” 
says a correspondent of ‘‘ Country Life,” 
‘no more hideous living animal than the 
proboscis or nose monkey of Borneo, three 
specimens of which were presented to the 
Prince of Wales and sent home from Singa- 
pore with his collection of animals destined 
for the London Zoo. Unfortunately, all three 
died on the vovage, but had one survived it 
would -have been the only one of its species 
in Europe, although many attempts have been 
made to introduce it. Even in Borneo, to 
which country it is peculiar, it has been 
fuund almost impossible to keep it in captivity 
for more than a few months, for it pines, 
refuses food, and slowly dies. Its dong, pen- 
dulous, fleshy nose gives it a most grotesque 
appearance. It has none of the ‘pep’ which 
one usually associates with monkeys, and. 
as it sits and mopes the whole day long, it 
presents a depressing spectacle. It is as 
lively as a tin church on a wet Sunday.” 


the mathematical treatment by Hesselberg 
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HULL ASTRONOMICAL SOOIET. 
Dr. HARRISON ON INTERFERENCE 

The second half of the above lecture w; 
given to the society, the chair being taka 
by Mr. H. Forder, M.A. The lectur! 
briefly drew a survey of the principis 
and methods of measurement by the i} 
terference methods, and showed his p» 
vious models and diagrams, and some wy 
ones that he had made; he then describi 
the actual apparatus as used on th 
world’s largest telescope at Mount Wilm 
Observatory and portrayed in a viii 
manner the method -and results of te 
first experiment. This was made on th 
star Betelgeuse, in Orion, as it was kun 
to have the largest ae diameter. Era 
this telescope, with the mirror of 10 n 
diameter proved too small, and appantu 
was devised to overcome this. Their 
mense sizes of Antares, Sirius, and Ar 
turus were shown, and the fact brows 
home ‘by a diagram showing how the 
was ample room for the Sun and plws 
as far as Mars to revolve in their otis 
and yet to remain within the star with. 
Sun at the centre of that star. 

An interesting discussion followed, xi 
‘‘Mars, and Its Problem,” by Mr. Brt 
field was announced as the next lemm 
on December 7. 


ROYAL METEOROLOGICAL SOB 


The first monthly meeting of this 
society for the present session wx Hl 
on Wednesday, 22nd ult., at 49 (= 
well Rd., S. Kensington, Dr. C. (ins 
F.R.S. (President). being in the dit 

The following papers were resd:-_ 

1. Mr. A. H. R. Goldie, W4.: “0 
cumstances determining the distribution 
of Temperature in the Upper Mt under 
conditions of High and Low Bomen 
Pressure.” Reference was first mie Y 


of certain aspects of the statistical rele 
tion between temperature and preste 
An analysis was then given of 16 a 
vations of upper air temperatur: 4 l 
from aeroplanes, data being classified # 
cording to whether the air was oe 
torial” or ‘“‘ Polar.” In particular, Y 
appeared that the temperature ae 
correlation was higher in Equatoria : 
in Polar air; also that, at least eS 
a height of 5 kilometres, there was je 
real difference of temperature bet 


nts. xan" 
Equatorial and Polar un Bauatont 


drodynam", 
method of calculating the rate of af 
energy of a Polar current working? 
way. The main conclusions 31°: 
That in high-pressure | lawn 4 sat 
would usually be found, either ( fa i 
face layer of Polar air and 3 

Equatorial air with f 
sphere associated with low. ap: P 
(2) Equatorial air all the wey Pal 
That in low-pressure systems r si 
usually be found either (1) all nigh itt 
and the, dows stratosphere of sonal i 
tudes, or pérhaps (2) Equa rere 
which had been ‘let down” by Tt 
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Polar air, or (3) near the centre of 
cyclones—a mixture of Polar and Equa- 
torial air. These features alone would 
go far 
sence of correlation between temperature 
and pressure near the surface; (2) the 
high positive correlation from 3 to 8 kilo- 
Metres; (35) the greater height of the 
stratosphere over high than over low pres- 
sure (4) the negative correlation between 
‘temperature and pressure in the strato- 
PROSE 
- Rev. - José . Algué, S.J., Director 
‘Philippine Weather "Bureau: “The 
Manila Typhoon of May 23, 1922.’’ This 
typhoon, the first of the season, traversed 
the central part of the Philippines in a 
north-westerly direction on May 20. to 
23, the centre having passed practically 
over Manila on the morping of the 2érd. 
Fortunately, however, for the city, the 
typhoon was here very abnormal as far as 
the winds were not very strong, even 
when the barometer was rising very 
rapidly after the passing of the vortex. 
Hence, Manila missed the worst of the 
storm, and, although the barometric 
minimum in the present case, 742.3 mm. 
(29.22 in.), was somewhat lower than in 
_ the two previous typhoons of August 31, 
1920, and July 4, 1921, yet the damage 
. done was ‘much smaller, the maximum 
velocity of the wind, even in a few 
isolated gusts, having not been higher 
_ than 60 miles per hour. While the rate 
of progress of the typhoon between Surigao 
and Maasin was 8 or 9 miles per hour, it 
decreased later to such an extent that 
| from Romblon to Boac the storm moved 
, at the rate of only 5.6 miles per hour. 
_ When nearing Manila it increased again 
to about 8 miles per hour; and from 
Manila to Iba the rate of progress was 
even greater than 10 miles per hour. 
According to the observations at hand it 
-+ would seem that the typhoon filled up on 
the 26th in the China Sea, east off 
- Hainan. 
: Before the reading of the papers Sir 
Napier Shaw, F.R.S., gave an account of 
+ the work of the Meteorological Section of 
s the International Union of Gecdesy and 
+ Geophysics during the meeting at Rome 
; in May, 1922. | 


. THE QUEKETT MICROSCOPICAL 
; CLUB. 

The 573rd ordinary meeting of the club 
was held at 11, Chandos Street, Cavendish 
Square, on November 14, the President, 
Mr. D. J. Scourfield, F.R.M.S., etc., in 
the chair. The minutes of the previous 
meeting were read and confirmed. Three 
‘new members were elected and ten nomi- 
nations read. 

_The Hon. Secretary gave a brief descrip- 
‘tion of nine of the deep sea and other 
deposits that were distributed to the mem- 
‘bers of the club through the kindness of 
Mr. Ham some time ago. Those selected 
for examination were chiefly sands and 
sandstones, and the material was simply 
mounted in Canada balsam. Diatoms and 
forams were not found in any number, 
but Mr. Wycherley found a comparison of 
the quartz grains and other minerals 
‘present of great interest. 

The Hon. Secretary announced that 
another microscope and a number of 
slides had been received from the rela- 
tives of the late Mr. Tryon, and that Mr. 
Bestow had presented to the Cabinet six 
slides of fairy flies mounted by Fred 
Enock in memory of his friend and fellow 
member Mr. Ribbons. The Hon. Secre- 
‘tary and the donors having received the 
thanks of the club, the President called 

, upon Dr. Reginald J. Ludford to read his 
o Paper on ‘ The Cytology of Growth.” 


| A 


towards explaining (1) the ab- 


In 1665, said Dr. Ludford, Robert 
Hooke constructed a compound micro- 
scope and examined a number of common 
objects with it. In his “ Micrographia ” 
he figured a thin slice of cork as seen 
under his microscope. Being struck by 
the similarity of the cavities in it to the 
cells of a honeycomb, he called them 
“cells,” and we still use the word to 
denote the microscopic units of which 
the bodies of plants and. animals are com- 
posed. Cytology is the study of the struc- 
ture, activities, and development of cells. 
Most plant cells have a cellulose wall, 
while animal cells are surrounded by a 
delicate protoplasmic membrane, but the 
living contents of all cells are very simi- 
lar. With the help of a diagram, Dr. 
Ludford then described the anatomy of a 
typical cell. Protoplasm is a colourless 
granular substance, fluid or gelatinous. 
The fundamentally important structure is 
the nucleus. Inside it is a network on 
which are scattered particles of chromatin 
accumulating at certain nodes of the net- 
work to form chromatin nucleoli. Sus- 
pénded in the network are one or more 
true nucleoli, or plasmosomes, and inside 
the nucleolus is the nucleolinus. The 
rest of the cell contents is called cyto- 
plasm, and in it are found such things as 
food substances, waste products and secre- 
tion granules, its living organs being the 
centrosphere, with its centrosome, mito- 
chondria and Coolgi apparatus. | 

Mitochondria occur in most cells as 
minute rods or granules. They can be 
seen in living cells, in which case they 
appear to change their form, rods break- 
ing up to form granules and granules 
running together to form rods. Being 
soluble in dilute acetic acid and chloro- 
form, they are absent in many prepara- 


‘tions made by the ordinary laboratory 


techniques. 

The Coolgi apparatus was first de- 
scribed by the Italian histologist Coolgi 
about twenty-three vears ago. In most 
cells it consists of rodlets, or of a network 
probably formed of fused rodlets grouped 
around the centrosphere. 

A system of fine canals in the cyto- 
plasm has been described, and there has 
been much discussion as to the exact re- 
lationship of these canals to the Coolgi 
apparatus. 

Owing to the fact that while the volume 
of the nucleus increases as the cube of its 
radius, the surface area only increases 
as the square of the radius. Cells rarely 
increase beyond a certain size, so that 
the growth of a living organism involves: 
thë process of cell division. The relative 
decrease through cell growth of the area 
throughout which interchange of material 
between the nucleus and the surrounding 
cytoplasm takes place often leads to the 
formation of cells with more than one 
nucleus, but the proper nuclear-cyto- 
plasmic relationship is normally main- 
tained by the cell dividing into two 
daughter cells. | 

When a cell divides, the nuclear net- 
work thickens and contracts to form the 
chromosomes. ‘The number of chromo- 
somes in all the cells of the body of any 
given organism is the same, and the same 
shaped chromosomes have been found in 
cells from widely different tissues of the 
same animal. l 

While the chromosomes are being 
formed the centrosome divides into two 
parts, which pass to opposite ends of the 
cell, so that a spindle of protoplasmic 
threads is formed. The chromosomes 
become grouped around the equator of 
the spindle attached to certain of the 
fibres. Each chromosome, which is split 


longitudinally, is divided into two equal 
parts, which pass to opposite ends of the 
spindle, where they re-form the nuclear 
network. 


One of the fundamental conceptions of 
modern cytology is that of the ‘‘continuity 
of the chromosomes’’—i.e., the same 
chromosomes that disappear at the telo- 
phase, reappear at the next anaphase. 
This has an important bearing on the 
cytological basis of heredity. While the 
above processes are going on, the cyto- 
plasmic organs—the Coolgi apparatus and 
the mitochondria—are being divided out 
into the daughter cells in a far less defi- 
nite manner. 


Dr. Ludford then proceeded to describe 
the formation of the germ cells. Owing to 
the pairing of the chromosomes prepara- 
tory to the reduction division, the male 
germ cell contains only half the usual 
number. In the female germ cell a 
similar pairing takes place, and half the 
chromosomes are expelled ‘from the egg 
in the first polar body. On fertilisation 
the chromosomes are restored to their 
normal number, half being in the female 
egg cell and half in the male cell which 
fertilises it, so that the fertilised eg‘ 
receives hali its chromosomes from each 
parent, and every cell in the body of the 
full-grown animal is similarly consti- 
tuted. The chromosome outfit of the egg 
cell determines what the organism and its 
characters shall be. After fertilisation 
cell division takes place, and all the dif- 
ferent varieties of cells in the body of the 
animal arise from the single fertilised egg 
cell. 


Sometimes cells that have become 
specialised revert to their primitive un- 
specialised state. In animals that are 
able to reproduce parts that have been 
cut off, such as Planarians, the cells of 
the surface de-differentiate and reproduce 
the missing part of the body. Cancer 
appears to be due to cells departing from 
their ‘‘ resting ’’ condition or specialised 
functions and reverting to unrestrained 
growth. 

Recently many interesting experiments 
have been made by growing various cells 
of the body in nutritive fluids. Skin cells 
grown in this way will reproduce them- 
selves, but if some connective tissue cells 
are brought to them they begin to form 
the horny skin matter (keratin). Simi- 
larly, if connective tissue cells are 
brought to kidney cells that are being 
cultivated they will begin to form tubules. 


In conclusion. Dr. Ludford showed a 
series of photographs of sections of rats’ 
tissue showing the result of introducing 
cancer cells by transplanting them from 
another rat. If the rat is susceptible the 
cancer cells begin to grow soon after inser- 
tion, and in two days the animal begins 
to supply nourishment to the cancer 
tissue, blood vessels being formed and 
connective tissue growing among the 
cancer cells. If the rat is not susceptible 
no new connective tissue framework is 
supplied, and the cancer cells die. This 
interesting work on the interaction of 
different types of cells opens up the pos- 
sibility of a real understanding of the 
problems of normal and abnormal growth. 


After the lecturer had replied to various 
questions, the meeting closed with a very 
hearty vote of thanks to him for his very | 
clear exposition of a very difficult subject. 


There will be a gossip meeting on 
November 28, and at the meeting on 
December 12 Dr. Charles Singer will lec- 
ture on ‘‘The Early Microscopists.’’ 


A. M. J. 
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SCIENTIFIC NEWS. 
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At the scientific meeting of the Zoo- 
logical Society on the 21st ult., Dr. A. 
Smith Woodward exhibited the skull of 
a Siberian mammoth which, so far as is 
known, is the first ever to have come to 
this country. The late Russian Govern- 
ment placed an embargo on the export 
of the remains of this extinct monster, 
retaining all examples discovered in 
Siberia for the National Museum, Petro- 
grad. A skull reached Paris a few weeks 
ago, and the specimen exhibited yester- 
day arrived in London at the end of last 
week and was at once secured on behalf 
of the trustees of the British Museum. 
The mammoth was obtained in the New 
Siberian Islands in the Arctic Ocean by 
Messrs. Myers, ivory merchants, of Tower 
Hill. The remains consist of a nearly 
perfect skull, with fragments of skin and 
dried flesh still adhering to it, the lower 
jaw complete, and a pair of fine tusks, 
each of which is just over 6 ft. in length. 
The skull appears to have belonged to an 
adult female, and the teeth are very little 
worn. | 


The British Astronomical Association’s 
“ Handbook for 1923’’ is now ready, and 
can be obtained from H.M. Printers 
throwgh any bookseller. The price to 
members is is. 6d., to non-members 2s. 
The handbook follows the excellent lines 
of that for the present year, with some 
additional items. To the professional 
astronomer and the amateur it will be an 
invaluable aid, and the gratitude oft all 
is due to the members of the Association 
and others who have so ably contributed 
to it. Among others are Messrs. E. 
Walter Maunder, Ephemeris for Physical 
Observations of the Sun; Dr. A. C. D. 
Crommelin, Comets; B. F. Bawtree, 
Ephemeris of Vesta; F. E. Seagrave, 
Ephemeris of Eros; W. W. Bryant, Mag- 
netic Elements ; L. J. Comrie, Star Places 
for Paths of Uranus and Neptune, also 
Mathematical and Astronomical Constants 
and Elements of the Solar System ; Rev. 
T. E. R. Phillips, Double Stars and Test 
Objects; H. P. Hollis, Definitions and 
Distinctions; Dr. W. H. Steavenson, 
Selected Telescopic Objects ; Major A. E. 
Levin, Phenomena of Saturn’s Satellites 
and Diagram of Precession ; Felix de Roy, 
Variable Stars; Mrs. E. W. Maunder, 
general assistance. The work has been 
carried out under the general superin- 
tendence of the Director of the Computing 
Section, and the thanks of the Associa- 
tion are rendered to the following mem- 
bers of the section who have collaborated 
in the preparation of the tables and dia- 
grams :—Rev. J. T. Bird, C. S. Clarke, 
E. W. Foster, Dr. E. O. Fountain, A. E. 
Gaddum, F. Garside, W. P. Henderson, 
E. E. Perrin, D. R. Sharpe, F. Travers. 
H. C. Trent, Dr. H. Whichello, J. W. 
Wilson. 

Professor P. J. van Rhijn has been ap- 
pointed director of the Astronomical 


Laboratory at Groningen, in succession to 


the late Professor J. C. Kapteyn. 


A memorial exhibition of the work of 
the late Lawrence B. Phillips, F.R.A.S., 
F.S.A., A.R.E., who at the early age of 
eighteen invented. the keyless watch, will 
‘be opened on December 1, at Walker's 
Galleries, 118, New Bond Street, and in 
it will be shown a selection of his etchings 
and paintings, together with some of his 
scientific and literary achievements. Mr. 
Phillips died in April this year in his 
eighty-first year. He was a constant ex- 
hibitor at the Royal Academy and the 
Royal Society of Painter-Etchers. | 
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shareholders’ special meeting last week, 
‘the Chairman (Hon. 
Hibbert), reviewing the history of the 
line, said that it was born of the desire 
of the London and Birmingham Railway 
to extend its goods terminus at Camden 
to the docks. Robert Stephenson was the 
engineer of the North London Railway 
Company, and a scheme was adopted in 
1846, the junction being completed in 
1852. 
were made of paper mâché. At Kentish 
Town, in 1859, the 
signal-box in the world was installed. 
This was the most important safety device 


works. Theirs was the first railway to 
light trains. with gas. 
T,551 million passengers in fifty. years, or 
thirty-three times the population of the 
British Isles. 
life of a single passenger by accident on 
the line. 
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At the North London Railway 


A He Holland PLANETARY MARKINGS. 


may otherwise be misled. 


of planetary observers to be 
their statements was inversely 


The carriage bodies at that time 
to the amount of their experience. “A 


first interlockin 


invented, and was made at the Bow 


It had ‘carried: 


They had never lost the 
not established facts. 


Steps are being taken in Manchester | = Lowell drew them, but that gives us ne 


and the district to- arouse such interest 
in geography as may help to give ‘it, 
shortly, a school of geography second to 
none in the country. The world-wide com- 
merce of Manchester has led to continu- 
ous interest in the Geographical Society, 
now a well-established institution, and 
before long no doubt more will be heard 
of a movement for setting up in the Uni- 
versity an Honours School in Geography. 
Last week at the Geographical Hall, Mr. 
W. H. Barker, of the University, gave a 
lecture before a large audience on ‘‘ The 
Gold Coast Colony,’’ and Colonel Crooke, 
who presided, expressed a hope that the 
efforts now being made to establish a 
chair in geography in the University 
would be successful. | 


A return issued by the Treasury on 
Public Museums, etc., for the year ended 
March 3 last shows that the Victoria and 
Albert Museum attracted the highest 
total of the general public, 1,108,204, 
while Kew Gardens ranked second in 
popularity, with an attendance of 
1,039,169. The totals of other institu- 
tions were:—Imperial War Museum, 
979,577 ; British Museum, 895,631; Royal 
Botanic Gardens, 710,507; National Gal- 
lery, 629,993; Natural History Museum, 
444.843; Science Museum, 439,499 ; Royal 
Scottish Museum, 410,381; Tower of Lon- 
don, 356,038; Bethnal Green Museum, 
313,103; National Gallery of British Art, 
232,376; London Museum, 211,740; 
National Portrait Gallery, 166,804; Im- 
perial Institute, 149,064; Wallace Collec- 
tion, 120,538; Edinburgh National Gal- 
lerv, 63,0536: Royal United Service Insti- 
tution, 38,436; Museum of Practical 
Geology, 22,129. 


The Annual Report of the Manchester 
Microscopical Society, price, post free, 
Ís. 74d., from the Secretary, is a good 
record of work done and increased mem- 
bership. It contains the presidential 
address on ‘‘The Variations of Plants,” 
and brief summaries of the meetings dur- 
ing the past year, together with other 
interesting papers. 


— r 6 E 


Alloys.—According to a recent British 
patent by W. Jones, The Beeches, Coleshill 
Road, Sutton Coldfield, and Sylvette, Ltd., 
7, South Square, Gray’s Inn Road, London, 
1-3 per cent. of aluminium and 2-4 per cent. | 
of iron are added to a nickel-silver alloy. A] 
small proportion of a dioxidiser may bef | 
added, for example 0.5-1 per cent. of man- 
ganese or a small quantity of magnesium. 
The alloy is said to be suitable for making f 
spoons and forks by casting in an horizontal 
position. 


were imaginary,” or that “such markings 
could not exist.” In the present state of 
our knowledge (or ignorance) no astronomer 
living is qualified to make such statements. 
Again, some of us have doubts as to the 
reality, of double canals, but to say that ~it 
is certain they were an illusion,” and that 
“the fact admits of no further discussion.” 
is as unscientific as it is utterly untrue. 
Antoniadi felt certain, in his own mind, thas 
the “canals”? were an illusion, and some 
of us may think that he was partly or wholly 
right, but it is quite untrue to say thet he 
“ proved’ anything, or that ‘‘he expæed 
the ‘canal’ business completely.’ It is ad: 
mittedly more satisfactory to be certain than 
to be doubtful with regard to any fact, bat 
it is better still to be honest, and to face 
the fact that the exact form of certain plane- 
tary markings is still an open question, about 
which the best observers are not yet m agree- 
ment. My own expérience has not been very 
extensive, but, after having examined Mars 
for some years with many aperture up to 
30 ins., I still find myself in doubt as to what 
I should see if I observed under the 1- 
strumental and atmospheric conditions which 
Lowell admittedly enjoyed. Those who cafry 
the practical study of the question sufficiently 
far find that there is so much evidence on 
both sides that they are almost equally 
prepared for either solution, when the matte: 
shall be eventually settled. Meanwhile, ti 
we wish to adopt a truly scientific attitude. 
let us keep an open mind. Progress in 
astronomy was never furthered by dogmate 
assertion. | 

In conclusion, I feel I must draw attention 
to an amusing artifice often employed by 
those who (like our two friends of last week) 
make it their business to criticise more suc- 
cessful observers. The rules of the game 
are as follows: You determine for yourself 
what limits in the matter of planetary detail 
your eye or equipment impose upon you. This 
you adopt as your standard, taking care te 
make a virtue of a necessity by saying that 
your drawings only ‘‘snaow what you see, and 
no more.” The rest is simple. An observer 
‘who draws the eame details as yourself, or 
‘less, is a ‘“‘ reliable ” and ‘‘ cautious ’’ worker, 
‘who has ‘exercised proper restraint.” On 
the other hand, the man who draws more 
‘details is clearly using his imagination. lt 
is a mistake to judge the work of observers 
of experience by the failures of ourselves or 
others It should never be possible to say 
of a critic that (in the words of Mr. Scriven 
Bolton [164]) he condemned certain observa- 
tions ‘‘for the simple reason that he believed 
‘his own impressions to be the more correct.” 
l W. H. Steavenson. 
West: Norwood, November 18. 

PLANETARY OBSERVATION. 

[187.]—As one keenly interested in plane 
tary observation, naturally I have closely 
followed the~recent-correspondence on this 


[186.]—The expression of opinion ọzł Cur 
troversial subjects is altogether legitimate; | 
but, when such opinions are put forward ss 
established facts, it is time to protestim the 
interests of scientific truth and of those who 


I have generally found that the tendency 
dogmatic m 
proportaona: 

Pro- 


vincial F.R.A.8.’’ (163) and Mr. Mee (169) 
may or may not be exceptional in this way, 
but they evidently consider themselves com- 
petent to decide definitely certain matters 
that are still a puzzle to the finest observers 
in the world. Unfortunately, they omit t 
mention that their decisions are purely per- 
sonal opinions, and, though we may freely 
admit that they are shared by some others, 
it is only fair to point out that they are 


We do not all see the planetary markinzs 


right to say definitely that his ‘‘ drawinzs . 


> 


` Dec. 1, 1922. 


~ subject. The most striking feature of the 
i discussion is the easy way that huge in- 
, ferences have been drawn from very slender 
data. l 

~ _ If it could be conclusively shown that the 
~ Lowellian canal systems on Mercury, Venus, 
“and Mars do not exist, then the futility of 
~ much of what has been written would be at 
= once apparent. To prove this negative may 
s be difficult, but it is not, I think, difficult 
» to show that the extraordinary features 
v alleged lack that certainty of evidence that 
alone can establish them. 


+. The excellence of the Flagstaff instrument 
~ and observing conditions. are often advanced 
: @s reasons favouring the- Lowellian observa- 
‘tions, as against opposing testimony from 
> elsewhere. To me this argument is by no 
|. Means conclusive. - 
© Let the conditions at Flagstaff be ever so 
` good, it is against all probability that they 
=- can be such as never to be equalled anywhere 
else. Flagstaff may, for aught I know, get 
a higher percentage of perfect nights than 
- any other observatory. To go beyond that 
- is to affirm that no other observatory in the 
_ world ever gets a perfect night. This would 
: need a lot of proof. The probability is that 
. all the great American observatories get a 
_ reasonable number of perfect nights, and on 
=- these occasions be on a par with the best 
` elsewhere. This being so, their testimony 
© will be at least of equal value. It therefore 
becomes of interest to learn what workers 
_ with the giant telescopes think of the canal 
_ systems. 

Having the use of the 36-in. Lick tele- 
scope, and referring to Mars, Professor 
Barnard says, “ No straight, hard, sharp 
lines were seen on the continents, such as 
have been shown in the average drawings of 
recent years.’ He specially mentions the 
region following the Solis Lacus. ‘‘ Some 
short, diffused, hazy lines—rather irregular 
—were seen here.” Note the description, and 
also that at this time Lowell was drawing 

- this regidn with six, and sometimes seven, 
hard, sharp, straight lines méeting at a 
point. | 

Professor. Frost, using the 40-in. Yerkes, 
says the ‘' Yerkes telescope is too powerful 
for canals.’ One can detect his opinions 
behind this irony. 

Professor Hale: “ The perfectly natural 
appearance of the planet in the 60-in. re- 
flector, by far the most powerful and perfect 
instrument ever made (up to that date), and 
the total absence of straight lines.” 

The testimony of Professor Douglass, who 
Was a working colleague of Professor Lowell’s 
for many years, is that the canals “ are 
optical illusions, having worked - serious 
injury to our observations.” i 
| In view of the foregoing, I find it easy 
to agree with M. Antoniadi when he affirms 
that ‘‘ those geometrical spider lines do not 
exist ?” ; he basing his opinions on observa- 
tions with the 33-in, refractor at Meudon. 

It is sometimes affirmed -that respecting 
Mars the evidence of photography favours 
Lowell. To me it is a mystery how anyone 
who has really examined such photos can 
make such an athrmation. Flagstaff has 
during recent vears reached a very high 
stendard in this work, remarkably so, but 
I have searched many of their results, recent 
and earlier, and also some excellent photos 
from another American observatory, but have 
entirely failed to find support for the clean- 
cut, straight canal. On the contrary, they 
give corroboration to the more reasonable 
interpretation of our best observers working 
visually. 

Respecting Venus. I remain unshaken in 
my belief that the planet does display mark- 
ings, and note with some pleasure that even 
Mr, Ellison is “ growing in grace,” for his 
recent note re Venusian markings (in letter 
178) is distinctly an advance on that in which 
he affirmed his belief that observations by 
Langdon, Elger. McEwen, A. S. Williams, 
for instance, were all illusions, as all of these 
used apertures substantially advanced on a 
2-in., and were certainly in some cases not of | 
poor quality. (In view of another recent dis- 
cussion his very definite affirmation that the 
Moon has no atmosphere is pleasant reading 


NESS ~“o nO A 


complete by momentary flashes. 
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to me.) Respecting Venusian markings, the 


following may be of interest. 


On a recent occasion, when observing. Venus 
when near the meridian, I could see certain 
surface markings. Now, my household con- 
tains two grown lads who can handle an 
equatorial as well as I can, and who have 
had considerable observational experience. I 
called each separately and requested them to 


see if any surface markings were to be seen. 
Both in turn affirmed that there were. Each 
in turn drew what he believed he could 
see. In position they were identical; in 
shape roughly so, the more artistic drawing 
being by a lad with considerable gifts in 
that way. Both were really excellent repre- 
sentations of what I had seen, and to me 
conclusively proved its reality. 


There was nothing of the cartwheel busi- 
ress about these observations, respecting 
which I do not consider Mr. Bolton’s remark 
in letter 164 one whit too strong, yet it is 
on this that much of what Mr. Hale has 
written ultimately depends. That the spoke- 
like formations were only seen (if at all) as 
the result of considerable eye-strain seems 
proved by the easy (but strictly conscientious) 
way that Lowell at one time agreed to their 
being of an illusory character. He ultimately 
reaffirmed their accuracy, but I feel justified 
in declining to believe in them on account of 
the Flagstaff observer’s known bias, and 
their inherent improbability. That these 
marks should be seen projected so Jong and 
so straight on a globe makes their objective 
reality very questionable. 
added the fact that other observers with 
adequate optical aid see things so differently, 
it would simply be an amazing result if Flag- 
staff was right and all the rest wrong. 

I have recently had a little experience that 
has given me an idea of how some observers 
may be misled, although I hope and believe 
they are few. 

I have been interested lately in following 
the diminishing crescent of Venus. On Thurs- 
day last conditions being good, the planet 
was easily seen as a very thin crescent. By 
means of diaphragms was able to cut 
aperture by stages, and found no difficulty 
with 15 in. With 1 in. it was some time 
before the crescent could be seen, but a bit 
of bluer sky helped me ultimately to see 
Venus with that small aperture. On Friday 
there was a considerable ‘‘ whiteness ’’ in 
the sky, and I tried for a long time to see 
the planet with the full aperture of an excel- 
tent 5-in. Cooke equatorial. It was not long 
before I could see a Venus anywhere. It 
locked in the field exactly as I expected to 
find it in appearance. Had I been content 
with a cursory view I feel that I may have 
been misled. I was quickly satisfied with 
the illusory character of the apparition, and 
when ultimately the genuine object was seen 
there was a certitude about it that was 
entirely lacking in the illusory article. 

That Venus should be difficult on Friday 
is in part explained by the fact that even 
when on the meridian the altitude of the 
planet was only about 12°. 

Another point of interest in the observa- 
tions of the 25rd was the considerably ex- 
tended crescent. Two observers agreed that 
the crescent presented a length of between 
three-quarters and two-thirds of a circle, one 
other being content with two-thirds. To two 
of us it seemed that at times the circle was 
Geometrical 
considerations seem to allow the possibility 
of this given an atmosphere at all comparable 
with our own. l F. Sargent. 

The University Observatory, Durham. 


PLANETARY MARKINGS. 


[188.]—Mr. Scriven Bolton (letter 164) could 
never have expected to find the markings seen 
on Venus reproduced in the photograph taken 
at Salt Lake City. The faint lines were only 
seen in daylight observations, and, obviously, 
no successful photograph of the planet could 
be taken in daylight. If taken at night the 
brilliancy of the planet must inevitably 
drown out such faint detail, the same as it 
is drowned out in a sunspot photograph. 

We have had ‘“‘imagination’’ and *“‘ auto- 
suggestion °” as explanations of the faint 


When to this is. 
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lines on Venus and Mercury. Now Mr. Ellison 
(in letter 178) starts a fresh one, viz., a 
tortured retina trying to see what is beyond 
its reach! No one who had ever seen Pro- 
fessor Lowell’s keen and alert eyes could 
Have made such an assertion. Neither the 
alleged tortured retina nor the amall disc of 
Mercury prevented him from making most 
delicate but important measurements of the 
planet, and it requires some explanation as 
to why the same markings should be seen 
day after day on Venus, and entirely different 
markings be seen day after day on Mercury, 
in each case keeping permanently the same 
relation to the illuminated part of the disc. 
A tortured retina would not account for these 
great differences, and while Lowell was too 
wise and experienced an observer to injure 
his eyesight, he took every precaution to 
guard against illusion. Moreover, Mr. 
Ellison ignores the singular way in which 
the markings agree with what should happen 
in the circumstances of the respective planets ; 
and the markings cannot be disposed of by 
calling them by unpleasant names. 


As regards ‘‘ dust-clouds,”” I have already 
pointed out that Lowell never mentioned 
tkem, or attributed to them the high albedo 
of the planet Venus. The effects caused by 
dust particles distributed through the atmo- 
sphere vary greatly according to the fineness 
of the particles, and whether their distribu- 
tion is sparse or dense. Too many particles 
will make water look turbid, but a smaller 
quantity will give colour to the water and 
make it transparent owing to the scattering 


of light, and the effects are much the same 


in the atmosphere. There must always he 
dust diffused through the upper atmosphere. 
Mark Wicks. 
Surrey Lodge, Thornton Heath. 
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A SKETCH OF THE PRESENT STATE 


OF STELLAR ASTRONOMY.—IV. 
[189.]—Z'he Age and Rate of Development 


of the Stars.—Various lines of investigation, 
astronomical and geological, have demon- 
strated the inadequacy of the time-scale of 
Helmholtz and Kelvin, which dated the birth 
of the Sun, on the hypothesis that the outflow 
of energy is due to 
alone, to about 20,0 
conclusions of modern geologists that the 
habitable age of the earth is to be measured 
in at least hundreds of millions of years are 
in accord with the thousands of millions 
thought likely for the duration of the life 
of a sun. 
much larger than the Sun probably was in 
the giant stage, would radiate away as much 
energy in 100,000 years as would at present 
suffice to maintain our luminary for 10,600,000 
years, 
is produced by contraction only ‘‘the whole 
„| evolution in the giant stage would: have to 
be very rapid. 
a typical star must pass from the initial M 
stage to type G. 
reached type A near the top of the scale, and 
is about to start on the downward path. 
Most of the naked eye stars are still in the 
slant stage. 
all formed within the last 80,000 years? ”’ 
From all departments of knowledge concerned 
the duration suggested for a star’s life is such 
as to render necessary a recourse to other 
sources than the energy of gravitational con- 
traction for its explanation. 
probable that the energy of the atom itself 
is the source, by 
energy such as <Aston’s experiments have 
shown in the laboratory probably to follow 
the formation of helium - from 
Modern physicists and chemists appear to be 
coming 
elements are constituted of hydrogen atoms 
connected by negative electrons. The trans- 


ravitational contraction 
000 years ago. The 


Eddington finds that a star, not 


On the hypothesis that the energy 


In 18,000 years at the most 
In 80,000 years it has 


Dare we believe that they were 


It would seem 


liberation of radiative 


hydrogen. 


to the conclusion that all the 


formation from hydrogen and other elements 
with light atoms to those with heavier ones, 
is believed to involve liberation of energy 
more often than its absorption. The centres 
of the stars, where enormously high tempera- 
tures (millions of degrees Centigrade) and 
comparatively high densities (fifty times the 
average in_a giant star) prevail, seem likely 
to be the sites,of this transmutation of 
matter and production of the radiated energy. 
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The American mathematician, F. R, 
Moulton, has made an attempt to get some 
idea of the duration of a stars life by 
dynamic considerations of the conditions in 
globular clusters. The symmetrical distribu- 
tion of the stars implies that these objects 
have had a long dynamic evolution and that 
they have now arrived at an approximately 
steady state. It is reasonable to assumé that 
this evolution has taken place during the life- 
time of the stars in the clusters. The period 
required for a single circuit of a star through 
a globular cluster is something like a million 
years. The dynamic evolution, which has 
resulted in approximate symmetry and nearly 
a steady state, chiefly results from occasional 
near approaches of the stars. Moulton finds 
that, on the average, a star would make 
several] thousand revolutions before it would 
pass near enough to some other star to change 
its direction of motion by so much as 10 
degrees from that which it would otherwise 
have. The inference is consequently made 
that the arrangement of stars in globular 
clusters points to the conclusion that the 
individual stars composing them are several 
thousand millions of years in age. 

There seems to be a generally held opinion 
amongst astronomers that a star’s life as a 
radiating body is proportional to its mags, or, 
in other words, that its rate of development 
varies inversely as its mass. The masses of 
the stars, with few exceptions, probably 
range from about one-third or so to five or 
ten times that of the Sun, the vast majority 
having a mass comparable with the Sun's. 
The luminosities, on the other hand, ‘have a 
much wider range, values as low as 1-1,000th 
and as high as 10,000 (Sun’s = 1) being 
known, the most frequent, according to 
_Kapteyn’s results, being about 1-12th. The 
lewness of this latter figure is perhaps due, 
however, to the circumstance that the 
“average” star-is probably a dwarf of 
spectral type later than the Sun’s, although 
of somewhat similar mass. Recent discus- 
sions of the individual spectra of physically 
connected pairs of stars seem to have demon- 
strated that, as a general rule, the colours and 
spectra of the fainter components correspond 
to a bluer and hotter type than those of the 
primary in giant systems, and to a redder 
and cooler type in dwarfs. As such pairs may 
reasonably be assumed to be of contem- 
poraneous origin, it is probable that rate of 
development is greater in the stars of lower 
luminosity, the hotter and bluer stars in the 
giant stage, and the cooler and redder ones 
in the dwarf stage, being the more ad- 
vanced in development. Professor Eddington 
has shown on theoretical grounds, with 
reasonable assumptions, that luminosities are 
probably greater with mass for any particu- 
lar stage of development as indicated by 
spectra; and as the companions in connected 
pairs are believed to be usually the less mas- 
sive, rate of evolution seems to be very pro- 
bably inversely proportional to mass as a 
general rule. Shapley has found support to 
the hypothesis that rate of development is 
greater, in the smaller giant stars at least, 
from the fact that the brighter stars in 
globular clusters are progressively less lumin- 


ous from the red through the yellow to the 


whiter or bluer ones. Presumably of the same 


icbsolute age, a quicker development in those 


of less luminosity, all being giants, is strongly 
suggested. 

Of course it is likely that mass is only one 
of the factors determining speed of evolution, 
lut the probability that it is the most im- 
portant one seems very high. The relative 
times ocoupied in passage through the giant 
and dwarf stages of stellar evolution are not 
known, but it would appear reasonable to 
expect that future theoretical and practical 
work on the individual star and statistical 
methods involving considerations of relative 
frequency of the two classes, will show the 
dwarf stage to be the longer of the two. 
(References: Eddington, ‘‘ The Interna] Con. 
stitution of the Stars,” address to British 
Association, Section A, 1920, “ Observatory.” 
October, 1920; ‘* Popular Astronomy,” April, 

21, p. ; Shapley, ‘‘ Communications to 
the National Academy of Sciences, U.S.A.” 
Nos. 19, 69, and “ Joumal British Astro- 
nomical Association,” Vol. XXXII., No. 7, 
p. 264; “Monthly Notices, Royal Astro- 
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nomical Society,” April, 1922; ‘‘ Journa! 
B.A.A.” Vol. XXXIII., No. 2.) 
Rhodelta. 


(To be continued.) 
Erratum.—iIn table on page 195, fourth 
column, second line, .0 should be 4.0. 


TUBE LENGTH. 

[190.J—Many amateur microscopists, like 
myself, have no doubt some difficulty in deter- 
maining the correct tube length to use with oil 
immersion lenses, especially those of 1-12 in. 
and higher powers, and with a view to help- 
ing them I herewith give my experiences of 
the past ten months. Commander Ainslie has 
given very detailed instructions of how this 
can be done, so also has Mr. Hartridge, but 
to both of these there are certain effects to be 
noted which are difficult for the amateur to 
find, although they are obvious enough with 
dry lenses and dark ground illumination. The 
method I adopt is the following for a begin- 
ner :—Lay a thin, clean cover-glass on a sheet 
of paper and rub its surface well with a HB 
or BB pencil. : Blow off superfluous graphite 
particles, place a small drop of Canada balsam 
on it, and then lay a3 x 1 slip ontop. Press 
the cover-glass well to the slip and put away 
to set. When dry, place on the stage of the 
microscope and focus some of the smallest 
particles of graphite. Now note the following 
effects :—If on lowering the objective the 
black particle becomes white, like a piece of 
glass, the tube length is too short. lf, how- 
ever, this appearance occurs on raising the 
objective, the tube length is too long. By 
altering the tube length till the correct length 
is found, the glassy appearance will occur 
whether the objective be raised or lowered b; 
the smallest amount, When the tube length 
is greatly out, say, 30 mm. or more, we have 
the glassy appearance very marked when the 
objective is moved in one direction and a 
black appearance when it is moved in. the 
opposite. Practice with such a slide teaches 
one what to look for when am object is under 
observation. The effects are accentuated when 
the iris is stopped down. Oil immersion 
apochromats are more sensitive than o.i. 


achromats. With bacteria deeply stained the 


effects are very marked, and no difficulty is 
experienced in adjusting the tube length to 
2 or ó mm. when one knows what to look for. 
With clean preparations of diatoms the difi- 
culty is to find opaque particles, but if the 
tube length has once been found for a slide 
where the mounting medium is the same as 
that for the diatom under observation, a 
setting to this tube length will give a close 
enough approximation for ordinary work. ‘It 
is a fallacy to accept the tube length engraved 
on the mount of any objective as being correct, 
under all conditions.: Every objective is tested 
for the correct tube length when viewing an 
object stuck on a cover-glass of given thick- 
ness. No allowancé is made for the mounting 


‘medium, whose refractive index may vary 


considerably from that of the cover-glass, 
namely, 1.51 about; air, = 1; liquid paraffin, 
1.471; Canada balsam, 1.526; styrax, 1.582; 
and realgar, 2.549. I have a 1-16 in. o.i. objec- 
tive by a well-known maker, but its correct 
tube length is only 139 mm. for balsam 
mounts. I have just completed some tests on 
six 1-12 in, apos., two 1-18 in. o.i., a 1-10 in. 
o.i., and some others, and in no instance is 
the tube length given correct. Some have to 
be longer, by as much as 55 mm., whilst others 
have to be as short as 139 mm. If a good 
1-12 in. apo. is as mucfrus 10 mm. out in the 
currect tube length, it would be better to use 
an achromat, which is not so sensitive to tube 
adjustment, and cheaper. It may happen, as 
it did in the case of my 1-16 in. o.i., that the 
glassy appearance occurs at any tube length, 
but is more pronounced in one direction than 
the other. That denotes that the draw-tube 
has insufficient movement for correction. 1 
cut off 20 mm. of the draw-tube above the 
shoulder, so as to reduce the length. It has 
not improved the appearance of the instru- 
ment, but it has improved the quality of the 
image—the thing which a microscope is made 
for. W. G. Royal Dawson. 


THE ECLIPSE OF SEPTEMBER 21, 1922, 
IN AUSTRALIA. 

[191.]—Here in Grafton, on the East coast 

of New South Wales, the eclipse was expected 


l 


Dec. 1, 1922. 


to be total only north of the town and t. 
totality area to extend into Queensland. T. 
arrive at the actual width of the shadow :: 
was arranged that an army oi youths fror 
the High School should be stationed + 
intervals along the meridian of Grafton t 
note just where the eclipse became tota 
the same being also done on the Queenslan- 
end of the meridian where the margin of t: 
shadow was expected. Unfortunately, th: 
self-denial asked of the boys was too miè 
for some, who preferred to go north of tie 
town to ensure seeing totality and the corona 
so that the result was not a complete success, 
and data had to be obtained from other 
scurces to determine the point. 

I formed one of a party that motored sz: 
sume sixteen miles north, and had a splend 
view, totality lasting at that spot fo 
2 minutes 3 4-5 seconds, ile corona benz 
a magnificent sight. aa | 

I took a sketch, but it is curious that the 
appearance there was very different fron 
drawings and photos from other stations. 

This was probably due to some observer: 
being nearer to the edge of the shadow thz | 
others. In point of fact. those who saw ti: 
eclipse just outside the limit of totality s3 
a little of the corona, a fringe of light roan — 
the Sun, but more pronounced on the side 
opposite the shadow’s edge; some observer — 
said that the corona as seen just outside th- 
margin of totality did not quite reach com | 
pletely round the Sun. Seen from su | 
places the Sun gradually became less and les. | 
first a thin crescent, then a bright spot of | 
light, like Venus, becoming smaller but very | 
bright, and then again enlarging as the Mon 
passed away, and there the corona was smali, | 
not solid, and brighter and fuller on the dars 
side of the Moon opposite the bright remnant 
of the Sun. Where I was stationed the ten- 
perature fell from 66 to 58 during the echrse. 
rowls went to roost and cows wandered home 
to the feeding and milking places. 

The shadow bands were much in erdence 
Wherever the surface was suitable; sme 
described them as like the spokes of a revas- 
ing wheel. I expect to visit England n | 
February and should much like to meet some ; 
of the writers of the interesting letters in the 
©“ E.M.” that I have so much enjoyed for 
the last ten or fifteen years. In fact, I have 
been a reader of the ‘‘ E.M.,.” on and off, 
first in Wanganui, N.Z., for nearly fifty 
years, and there is no publication | value 
more. I am looking forward io a chat with 
any contributors who can spare time to’an 
Australian interested in microscopic 
astronomical matters in particular, and 
“E.M.” subjects generally, to exchange 
notes, Horace Harding. 

Grafton, N.S.W. 


TELESCOPE CONSTRUCTION. 


[192.]—Candidly I do not admire the desi 
of telescope accompanying letter No. 184, the 
heading to which surely should be oil-cor- 
trolled, not oil-drtven. 

The idea of fluid motion control is by mw 
means new, as the late Mr. Thomas Thor 
used a telescope inany years ago ated 
on the same principle, and he specially appr: | 
ciated the sweet continuity of the movement 
occasioned by this control over the actua 
driving medium. 

But why has the designer of the instm | 
ment placed the control cylinder where it is? 
lf that and the worm-gear to the drivin 
circle had been placed on the diamétricalls 
opposite side of the latter, the ponderons and 
Weighty body of the telescope could have 
been nearer to the polar axis and the heavy | 
far-away balance required could also be 
brought nearer. The length of the polar 
axis is out of all proportion short, and 3s 
regards its bearing also most unmechanica 
in conception and construction, 

Albert Alfred Buss. 


STRUCTURE OF BACILLI. 


[193.]—It would appear from recent letters 
on this subject that the internal stractor 
of bacteria was a new study. A look thronzh 
old Centralblatts, etc., will show that 1 
has beem studied for many yen and plenty 
of papers on the súbject will found im 
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the ’nineties. If memory serves me, much 


attention was paid by Beyerinck to possible 
erroneous 


ideas from plasmolytic effects; 
numbers of these observations came from the 


_ Continent, where we have lately learnt they 


had inefficient optical apparatus. 


i Notwith- 
standing all these studies, the matter is still 


one of academic importance, not that a study 
' whose present utility is obscure should be 
avoided. Still, it has led to nothing so far, 

except, perhaps, as an exercise for high- 


brow microscopists. As for flagella, surely 


it is better to stain them, preferably with 
' silver, when they can be well seen even with 
-=a $ O.g., than to strain one’s eyes to count 

them in the living state; though they, too, 


do not necessarily clinch a diagnosis, for 


: instance, of typhoid from what we ‘used to 
. call enteritidis (now paratyphoid) bacilli. 


There is scope, perhaps, for improved 
technique in staining them so as to make 


them easily visible, chiefest, perhaps, some 


= mode of preventing their shedding. 


Mere 
mon-motility is no evidence of absence of 
flagella, as seen in the case of the Malta fever 
coccus or of typhoid bacilli in a resting 
stage; some twenty-six years ago the writer 
demonstrated that when brought to rest by 
agglutinating sera’ the flagella were still 
intact and attached. If it pleases critics to 


= carp at utilitarian methods, let them produce 
_ something in the way of improvement, ease 


of preparation, and consummate ease of 
observation and avoidance of all eye-strain 


= such as ‘the so-called critical image demands. 
| H. 
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THE “ DAVON” SUPER-MICROSCOPE 
OF THE PHOTO-MICROGRAPHIC 
SOCIETY. 


[194.]—The ‘‘ Davon ”? Super-Microscope 
has arrived at last. Last Wednesday week, at 
a meeting of the Photo-Micrographic Society, 
I had the pleasure of listening to Mr. David- 
son expounding the principlé of the instru- 
ment. He had come, he said, to dissipate 
rumours and to give the members “‘ official ”’ 
information concerning it, both as regards 
principle and practice. He asked his audience 
to judge him by the results achieved, and he 
would afford them every facility by practical 
observation for judging whether the visual 
and photographic results he claimed were 
exaggerated or not. Following upon a very 
lucid and reasoned argument a number of 
lantern slides of various subjects was pro- 
jected :— 7 


Metals from life-size to 1,500 diameters, 
rock sections and acid crystals under 
fairly high magnification photographed with 
polarised light, the glandular ‘hairs of the 
snapdragon, and, finally, tubercle bacilli, 
anthrax and gonococci. The former and the 
latter were photographed at magnifications 

. of 1,100 with 4-in. objective, and also at 2,000 
with a 1-12 in., anthrax at 2,000. The display 
delighted and astonished me, for I really did 
not think that such results were possible. 
Judging by the applause bestowed, the rest 
of the audience were equally gratified, but 
the culmination came with some comment by 
the chairman, Mr. Martin Duncan. He re- 
marked how pleased he was to see such results, 
but a picture of gonococci appealed to him 
more than any of the others, for ‘‘ it was the 
finest he had ever seen.” Taken at a magni- 
fication of 2,000 diameters, he said it would 
-be absolutely impossible to get such a picture 
unless ‘‘ critical illumination and the critical 
image were obtained.” He pointed out the 
difficult nature of the subject, and congratu- 
lated Mr. Davidson most heartily. He further 
said that it was quite possible that the super- 
microscope would help towards the solution 
-of a problem on which he was engaged. 

I have been an interested reader of the 
“ E.M.” for many years, and have, of course, 
read the opinions of many contributors to 
your paper concerning the instrument which 
have appeared from time to time. I have 
often been struck with the persistent worship 
of the orthodox and the disinclination to 
take the super-microscope seriously. I hold 
no brief for Mr. Davidson, but facts are 
stubborn things, and should be recognised if 
pregress is to be made. I have often heard 
it said that the critical image was unobtain- 


able with the super-microscope, but I doubt 
no longer ; neither will any of those who were 
present, and for whom were provided visual 
observations on tubercle bacilli with a 4-in. 
o.g. and diatoms with dark ground illumina- 
tion. 

The demonstration was a distinct success, 
and I for one am glad to express my apprecia- 
tion, and to see that Mr. Davidson’s perse- 
verance has at last been rewarded by recogni- 
tion in a responsible quarter. 

; -© H. J. Waters. 

Rowton House, Fieldgate Street, 

Whitechapel. 


HIGH BAROMETER—EARTHQUAKES 
AND THE WEATHER—CHANGE IN 
CLIMATE. 


[195.J—It is many years since I have 
recorded such high barometer readings as 
have been noted here recently. On November 
16 my aneroid barometer, correctly ‘‘ set” 
for mean sea-level read 30.7 in. (1039.6 mb.) ; 
it remained above 30.5 in. (1032.8 mb.) for 
three days. <After a slow fall to 30.2 in. 
(1022.7 mb.), it has again risen to 350.7 in. 
on the 25th, but is now giving way much 
more quickly. This is the second periodic 
ware, which is usually well shown in strongly- 
marked anticyclonic conditions, especially in 
autumn and winter. | 

The weather has undoubtedly to a certain 
extent recently been under the influence of 
the Chilian earthquake, though the full 
effect will not be felt until the middle of 
December, when it is anticipated we shall 
have a pretty rough time. December will be 
unsettled generally. 

Those who do not believe in the influence 
of these seismic disturbances on our weather 
are referred to Mr. Joseph H. Elgie’s in- 
teresting little book—‘‘ How to Forecast the 
Weather ’’—where on page 117 he quotes a 
statement made by a Belgian scientist in a 
French astronomical journal, ‘‘ that every 
earthquake, no matter how distant it may 
be, has some effect upon the weather of 
Western Europe.” That this is so there is 
little doubt, and the effect is purely electrical, 
gradually spreading through the atmosphere 
over our globe. | 

The paragraph at foot of ‘‘ column one ” of 
your ‘‘ Scientific News ” (No. 3,009, page 192) 
would seem to point to the fact that the 
temperate and arctic zones are becoming 
gradually warmer, agreeing with the theory 
put forward by an old correspondent of 
‘‘Ours,’? whose name has not appeared in 
these columns for some time. i have no 
wish to reopen the controversy on this sub- 
iect, but when facts point to the correctness 
of a theory it seems hardly fair to condemn 
it hastily. D. W. Horner, F.R.Met.Soc. 


CLEANING SPONGES. 


[196.]—The paragraph on this subject in 
your issue of November 17 tells only half 
the story, and anyone trying the method 
will find himself with a sponge and hands 
stained a nice mahogany tint. The perman- 
ganate oxidises the dirt, but in doing so is 
itself reduced, With the production of this 
stain, which has to be removed. This is done 
by means of a solution containing free 
Sulphur Dioxide (SO,). Such a solution may 
be made by dissolving Sodium Bisulphite, or 


Potassium Metabisulphite, or Sodium Sul- 


hite or the photographer’s “ Hypo,” plus a 
iow drops of Hydrochloric Acid. The first 
two will serve by themselves, but the other 
two require the addition of acid, and the 
hypo is objectionable as sulphur is precipi- 
tated within the sponge. The method is 
perfect, not only for cleaning sponges, but 
also for cleaning fingers stained with photo- 
graphic developers. A suitable strength for 
the second bath is one ounce of the chemical 
dissolved in ten ounces of water. The sponge 
should be washed between the two aa 


FOSSILS WITH POPULAR NAMES. 
{197.]—I am obliged to ‘‘ K.” (letter 185) 


for drawing attention to my error in describ- 
ing Crinoids and Encrinites as Polyzoa.. They 


belong, of course, along with star-fishes and 
sea-urchins, to the sub-kingdom Echinoderma, 
aud each member is a single individual 
having a central mouth at the base 
of the arms. 

Cilia protrude from the borders of the 
mouth, and also from grooves on the inside — 
of the arms. S. C. Bailey. 


TO PREVENT LOSS OF KEYS. 


[198.]—After the temporary loss of the key 
of a “flap” on a bureau ior the third or 
fourth time, I removed the lock, bored a hole 
on either side of the rebate in which it fits, 
and sprung the ends of a piece of thin, 
springy wire into them. The holes are so 
placed that the wire overhangs by about 
half its diameter the top of the keyhole, and 
as the rebate is deeper than the lock there 
is room for the wire when the lock 1s In, 
place: otherwise a groove would have to be 
cut to hold the wire. This forms a spring, 
which presses lightly against the side of the 
key and prevents its falling out when the 
flap is opened. To facilitate insertion the 
top of the key-barrel is bevelled at the end 
with a file; this enables it to press the wire 
back. A very slight recess might be made 
on the key-barrel so that the wire would 
spring into it, but I have not found this 
necessary. : Glatton. 


REPLIES TO QUERIES. 


[238.J—RADIUS OF CIRCULAR ARC.— 
In ‘“‘Cosmo’s ” reply to this query he gives a 
simple well-known formula, which, though it 
inay suffice for many purposes, is hardly 
satisfactory. He suggests someone sending a 
better one. I have devised the following 
simple equation, which gives a much more 
correct result. The verséd sine is first found, 
then it is an easy matter to find radius. Let 
x be the versed sine, c the chord, a the arc, 
und R the radius :— 


/ 2 
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I have also devised another equation, which 
is more scientific, and one by which the result 
can be obtained to any desired decimal place: 
it is based on Newton’s correcting series for 
finding the sine of an angle from the length 
of the arc subtending it. Let x be radius this 


time :— 

y a (y 
TETI =) te). .\e 
ar: 1.2.3 T123.4.6 —1.2.3.4.5.6.7 
+ etc. 


The most convenient way of solving this is to 
stop at the third term, as the remaining quan- 
tities are very small, especially if the angle is 
not large, en dividing and clearing frac- 
tions, it becomes a bi-quadratio, but which, by 
substituting 2 for 27, it may be readily solved 
as a quadratic. Take an example: say the 
chord is 8, and the arc 10, these would sub- 
tend a large angle (130°). The root of the ° 


quation would be the required radius. 
Then :— 
Gee) 
4 6 a TL a 
coe 6 tiw ` 
at — 20.8333z2= — 26.04166 
<. & = 4.4166 


Now, this being a large angle, from this value 
of x, or say 4.42, the values of the fourth and 
fifth terms can be found, and subtracted from, 
or added to, the constant term; for instance, 
the value of the fourth term in this case is 
0.79344671, and that of the fifth term 
0.014096572; subtract the fourth and add the 
fifth to the constant (26.04166), and the revised ` 
equation will be :— 


zt — 20.883322 = — 25.265165 
.. £ = 4.420463 = radius 


This is correct to the fifth decimal place and 
possibly the sixth. Another simple operation 
of this kind takingjin the sixth term would 
bring /it ‘correct to the eleventh decimai place. 
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This example worked by the first-mentioned | of 80° F. (32° to 112° F.) would be 0.2 ins., 
equation gives 4.426. ated and allowance for this is always made when 
Cark Roadi, Keighley. R. Whitwell. | laying remit 8, in. pare being given 
eis i etween the rail ends in hot summer weather, 
a r ei CERS Mix dal of boom, | and 4 in. if the rails are laid in cold weather. 
sugar, add 3 fi. drs. of common colza oi mel The holes for the fish bolts in the rails are 
in an old saucepan on the kitchen fire. Stir elongated, but the dimensions vary with dif- 
well, and apply while hot, with a small var- ferent weights of rails and sizes of p and 
nish brush, to strips of stout paper. fishplates. S. C. Bailey. 
. W. S. Mason. [312.]—FISHPLATES.—The expansion y 
[306.1 —MERCURIAL VACUUM GAUGE. |degree of heat expressed by both the Fahr. 
—Possibly the “suck up” plan may be more | and Cent. scales is well known and can be 
convenient, as I have in my-laboratory, where found in all books dealing with plalelaying; 
from the low pressure of water a suck up of | therefore the expressed object of this ques- 
about 10 in. is the limit. A piece of thick, | tion does not ocour. At the same time it is 
narrow-bore glass tube is dipped in a bottle | "sual to allow a space between the ends of 
containing a sufficiency of mercury supported | the rails, particularly when laid down in cold 
on a board: the upper end is connected by a| Weather, to allow for the expansion which 
piece of pressure tubing to the down tube, on | occurs from natural sun heat, and generally 
which is a tee, connecting on the one hand to] Some excess is allowed for chance abnormal 
the water pump. and on the other to the| Sun heat, but this is a matter of practice, If 
vessel to be exhausted (actually through a two- | 2u allowance for expansion was not made, anil 
way glass cock, so that two filtrations can be | metals laid in cold weather were closely butted 
carried on at once or independently). 1| together, when a hot sun played on the rails 
should think the tube is nearly $ in. external | they would spread, and the treads of the 
and about 4 in. internal diameter; thinner | Wheels of the pong elec would not be able 
tube could be used. but with mercury it is|*% keep on the metals. Even as matters stand, 
spread metals in extremely hot weather occa- 
sionally occur, and derailment of rolling-stock 
takes place. In some cases the bolt-holes in 
the metals are slightly elliptical, and in some 
cases round. The holes in the fishplates for 
round bolts are slightly elliptical, and where 
made for square-necked bolts the holes are 
rectangular, the greater length being length- 
wise of the plates. The allowance varies 
according to what the fishplates are used for. 
for while new plates and rails have the holes 
punched, in using old rails for patching and 
for cutting up the holes are drilled by the 
platelayers to a free fit for the bolts used, the 
fishplates in such case having what for the want 
of a better term may be called long holes. 
Bolts of either 1 in. or 14 in. diameter are a 
rule, but other sizes are used more or less. 
and in any case they are fairly cheap. In lay- 
ing railway track there is not the same pre- 
cision in measurement as in making fine 
machinery, such as lathes, as an instance, the 
engineer putting down a railway track having 
to make allowance for conditions existing at 
the moment, and also conditions likely to arise 
at some future time, and also in all cases to 
make allowances somewhat in excess of what 
ordinary seasonal movements may render 
necessary, beoause it is never possible to 
exactly forecast the limits of temperature to 
be met. Outside this, metal absorbs heat, and 
a railway metal may very well be hotter than 
the sunheat playing on it. Walter J. May. 


313.] — DISTANCE OF BICYCL!¢ 
WHEEL.—tThis is not clear. and does not, 
besides, seem to have any useful end. Do you 
want to know what distance the mark will 
travel in a horizontal direction. or what is 
the total space it will sweep through due to 
the revolution of the wheel during ten miles? 


clay-wash. In any case the clay will ex: 
somewhat, and if you want something to stanj 
the heat without cracking you must get or 
of the fire cements—Feusol, for instance—ay 


not *‘ ordinary fireclay,” but they anm.. 
their purpose very effectively and come im 
use where fireclay is not suitable. Personali. 
the writer has found [Feusol very effective fo; 
the purpose referred to by the querist. 
Walter J. May. 


or some kind of statuary. Perhaps yor 
chills are too heavy. and cool the leu 
too quickly. If so, make them hot and hent. 
them with a pair of thick gloves. You mir 
your lead too hot; put a bit of resin into i. 
it will make it run better; also see that v. 
air is confined in your chill. J. N.Q. 


[320.J—LEAD FIGURES.—Use 95 per een. 


lead and 5 per cent. antimony, and pour in» 


metal, but you must not expect dirty metal 
to run up sharply. In regard to your failure 
with lead alone, which you ‘“ melted to a rd 
heat,” it certainly would not be expected th; 
the metal would run, because you simply œr- 
verted what is a fluid metal at the right tem- 
perature, into a porvidge-like mass which hs 
to be forcibly pushed to get it into a smal 
hole. Lead melts at about 625° F.—there is 
some variation. according to content—an! 
pours freely in a soft, oily stream at betwee 
650° and 675° F., the content having som 
bearing on this point, while as redness doe 
not occur until after 950° F. is reached, you 
will see how you have overheated your lead. 
As has been often pointed out in these column. 
metals assume their most fluid molten stat 

when a small increase over the fusing o 
“ melting” temperature is reached, imaee 
of temperature after this stage 1s seu 
usually producing a thickening of the meul 

this increasing with increment of hest wt 

the whole mass becomes a dull, sluggish ms 

which has no inclination to run in any drt- 

tion. Walter J. Mir. 


[322.1 —HEATING SMALL HOUSE-le 
best means of heating is by either low-presu? 
steam or hot water. You cannot well combine 
these with cooking, though either system can 
be arranged to give you an almat ery 
supply of hot water. The boilers wed for 
either will burn up all the household rubi 
as well as coke. All ranges arranged or COOK 
ing cannot have sufficient heating surface 10 
the boilers to heat the house. As you 
probably aware, it takes about 8 a a 
weight of coal to get one hot bath wit eae 
of them. If gas is available. do p je 
cooking by it; it is infinitely cheaper, ean 
and easier than with a coal-fired range. 
gas is not available, keep your range o 
ing only, have no boiler in connection will ©. 


advisable to use a fairly strong one. 
H. E. D. 


[31l1.]—ROTATING SPHERE.—Very few 
people indeed have enough knowledge and 
time to follow the original mathematical argu- 
ments to which a physical méaning is given 
in “ Relativity Theory,” and the opinions of. 
others are worth very little. I know nothing 
more of the matter than what I have read in 
Kinstein’s little book, ‘‘ The Theory of Rela- 
tivity,” which is too concise to be satisfac- 
tory. The case stated by “L. T. P.” resem- 
bles the purely imaginary experiments with a 
“ joy wheel ’’ described on p. 81 of that book. 
and I fail.to see how argument of the kind 
there given can convince anyone. According 
to the restricted theory, any object, moving 
relatively to an cbserver provided with a 
standard measure. would appear to him to 
contract in the direction of motion. Hence 
the equator of a rotating sphere should appear 
to contract as stated in “L. T. P.’s” query. 
But the dimensions ‘of the moving object at 
right angles to the direction of motion are not 
supposed to vary, so that, in a rotating sphere. 
all radii from the axis of rotation, and all 
great circles through the ends of this axis, 
would remain the same as if the sphere were 
not rotating. Hence the equatorial circum- 
ference of the rotating sphere would no longer 
be 3.1416 times its diameter, and would be 
smaller than a great circle through 
its poles! It seems obvious that the 
suggested effect is quite the opposite 
of what would occur if the experiment were 
actually carried out. It would be possible to 
rotate a wniform steel sphere at very great 
speed, and measure it by optical means with- 
out touching it. From the point of view of 
ordinary mechanics, one would confidently 


xpect its equator to expand and its axis to|AS-_owing to the flattening of the tyre under |. sles : : arm the 
Shorea an ee ae eta of the Earth aaa load, the mark will not describe a true circle, | and rely on a ee eens up baes 
Jupiter, as the centrifugal effect would be | it, will be something less than the peripherai honte and A ae 


í : . wR ’ t deal bi: 
distance of a circle the diameter of the tyre. | numbers of the “E.M.,” as a grea ceili! 
Work out how many revolutions a 28-in. dia-| appeared on the subject, ane withet whicli 
meter wheel will make in ten miles. and then | your house it is tmposs: B fitting a S" 
knock off any percentage that appeals to you. | system 15 best sneg for it. ee yur 
and it will no doubt re quite near enough for able boiler you can have any ten 
your purpose, if you have one. : l ; 
i ae i David J. Smith, | to overdo it, simply getting the gener i or 

with the radiators, so that, say, nee F 

[315.|—FIRECLAY.—Do not use fireclay. passage in the house shall be under Smith. 
It ee dear as material pih will stand up David J. 
satisfactorily. A very good fire cement wsed FRRO i HOUSE.- 
to be often advertised in the “E.M.” by u [322. —HEATING A SMALL ny friend: 
King’s Lynn firm. Then there is Sankey`s The best thing that aes ee of Freni 
Pyruma Cement putty, and Pulvermachos house; it is an anthracite s hich may eit: 
Fire Cement. You can get all these in tins ai | make. with a water boiler, W or Hoot f. 


great. If it could be driven fast enough the 
sphere would burst long before the suggested 
- relativity effect could be appreciable: c.f. the 
first paragraph in letter 51 on p. 59 of the 
* E.M.” of August 25 last. The tension would. 
I think. be greatest at the centre, and presum- 
ably the break would begin there. It appears 
to me that it will only be possible to describe 
what occurs in a rotating‘ solid when a sufh- 
ciently good knowledge of the electron theory 
of matter thas been arrived at, incidentally 
using relativity theory. K. Q 


[312.] — FISHPLATES. — It is a gool 
many years pince I have had much 


to do ‘with rails, and probably some | most engineers’ stores, and they will stand up. | be TS a Tariao in C : ‘ge installed 
reader of “Ours” who is connected with]if applicd as directed, withour cracking. no dou t, a P M and recent supplies 
yailways will give you a more accurate answer. David J. Smith. m a sort of lounge hall, an that th 


of anthracite have been so me shat 

(315.]-FIRECLAY.—The best material is| ashes do not require raking out nly washed 
firebricks ground to moderately fine powder, | about once a week. Of OU e aT But the 
but sand will do equally well in some cases. | beans can be used, and these are rela Jook- 
As it is not easy to make a sufficiently good | whole financiaf question needs © Chilly Mor: 
mixture on a small scale it is better to use a | ing into, and I should advise from friend 
prepared cement, such as Feusol. tal 4 ee on whatsta sie n coo pe jte 
A. B. Searle. and calculate out probabilities; us, bu! 

(315. —FIRECLAY FOR TORTOISE! I? 3 gay way about installing arpar perhap 
STOVE.—Mix your fireclay with some rough me Core ` P adequately ; dent Tiences i: 
sand. so as to render it more porous: this wiil talled oe Earle pe cea: ante boiler. and. 7 
ees it clad When t crouen cc Tew. Mipine rie Tendoi I had lyin. PP“ 
make a good fire, so as to get the fireclay red- „E a d. rapid circulation: - 
hot. J. N. O. put in to give a BOoSy TAPE vidly 0 9 
F tiful supply of hot water was rapi“ rir 

[315.|—FIRECLAY.—Obtain the best Stour- rona the cook kept the flues P beins 
bridge fireclay, sift it into a tub of water to f| cleaned, and whilst the range id useful 
sonk for 12 hours, and then pour off the super- | used for cooking the firmg also ` 
natant water. Leave the clay for another day | work besides warming the K a at 
or so and then knead it into a mass like putty. summer. the range, was not wanted h 
well pressing it into the firebrick lining, which j independent boiler, connected UP ia scullet 


has been previously wetted with ordinars’4o the-existing’ pipes» was put- in 


o O 


Rails are not “ butted ?” on railway tracks, as 
vou can see by looking at them from any 
platform or out of a càrriage window, the 
space hetween the ends being about a bare 
4 in., though this may be increased as occa- 
sion requires. On some lines the holes in rails 
are oval, about 1 in. by 1§ in., the holes, in 
the fishplates being 1 in., and the bolts å in. 
In other cases the holes in rail are 1§ in. dia- 
meter, the fishplates and bolts being as before. 
From this you can see the allowance for ex- 
pansion, ete. The total amount over a long 
distance would. of course. depend on the length 
of the rails. and therefore the number of 
joints. Tramway rails are frequently welded 
together. but as these are generally burica in 
the roads up to their face there is not so much 
need to allow for expansion. 


David J. Smith. 


3g! $12 1—FISHPLATES.—The expansion of a 
t. steel rail under a range of temperature 


use as the makers direct. These cements av | 


[320.1 —LEAD FIGURES.—I suppose b | 
lead figures the querist means either number ` 


warm moulds without overheating the meta. — 
If the moulds are properly made the metal wil | 
tun fast enough so long as you pour dea. ` 


b Dec. 1, 1922. 
ZY samm 


tt, Result—often both are in use and a double set 
Xi, Of fuel consumed. The “independent ” is not 
wy Of much use for subsidiary purposes, but by 
wi putting it at full blast it serves'to take the 


= 
ens 


we 


>»? x 


a 


- prohibitive, I 


E Ao, are ae a 
eee ee mer Mere) ee 
vo my 


chill off the chicken’s mash in a bucket at the 
top. More recently, having saved up for the 
purpose, and prices not being so absolutely 
b ave put in “central heating 
gear-”;-the capital outlay means at least £15 
ber annum; but it does not look as if any 
economy will be effected. Somewhere about 
10 tons of coal, supplemented by some wood 
logs and a ton or so of coke, carries us 
through the whole year for kitchen and open 
tires, and, so far as I can estimate at present, 
the heating boiler will consume about 5 tons 
of coke (or rather less anthracite) in 3 months; 
seeing that normally we only have fires in 
tivo living rooms and once a week in a third, 
atid that the main consumption is in the 


- kitchen. it does not appear that much economy 


re 


ow, 


is likely! Moreover, the central stove re- 
cyuires constant relighting with the most avaıl- 
ible fuel, local coke: this means a bucketfui 
Of coal each time. By damping down every- 
thing and turning most of the radiators off 
sO as not to cool down the boiler too much, wo 
have succeeded in keeping the fire alight, so 
that it looks as if wo shall have to engage a 
hospital gurse to keep the boiler warm with n 
supply of hot bottles when severe weather sets 
in. Again, kind friends tell us that, anyhow, 
one will want the fires as well; since the fires 
alone will do the trick, at any rate fairly 
sufficiently, where does the economy of cen- 
tral heating come in? Next there is the ques- 
tion of -attention. It is far easier to put a 
scoopful of mixed cinders, coke and coal on a 
fire, and perhaps a log of wood, than to ex- 
plore the cellars with guttering candle and 
wheedle a dozen or so shovelsful of fuel in 
the boiler stove. But I am judging partly, 
too, from the extraordinarily inconvenient 
arrangements on the type of stove that has 
been fixed: certainly I ought to have looked 
into the matter more carefully. Whilst I can- 
not mention here the name of the stove, I hope 
that others who think of installing a system 
will avoid it. unless they desire to get up at 
5 a.m. to give it a spoonful or two of nourish- 
ment. The tales that we read in the papers 
that London has just seen-one of the worst 
foga on record makes one think of the paucity 
of new houses. of the numerous anthracite, 
gas, and electric heaters that have been in- 
stalled, of the numberless flats with central 
heating, hotels ditto; yet there occurs the 
worst fog om record! H. E. D. 


[323.1—-POWER OF EYEPIECE. — Tho 
magnifying power of an eyepiece with any 
telescope is found by dividing the solar focal 
length of the objective by the equivalent fooal 
length of the eyepiece. _In this case the focal 
length of the objective is 38 ins., and has been 
measured in the proper way. If the eyepieces 
are marked correctly, the magnifying power 
with the one-sixth will be 228 diameters, with 
the one-fifth 190. and with the one-fourth 152. 
The equivalent focal length of an eyepiece is 


the focal length of a single lens that would: 


give the same magnifying power if it were 
used instead of the eyepiece. The correctness 
of the markings on the eyepieces may be 
tested by focussing the telescope with each of 
them on a distant object and pointing the 
instrument to the sky, and measuring the 
«diameter of the small circle of light that will 
be found close to the eye-lens. The diameter 
of the objective is divided by that of the smail 
circle, and the quotient should be the same as 
the magnifying power found in the previous 
wav. This small circle is the image of the 
objective formed by the eyepiece, and it is 
sometimes called the “ Ramsden circle.” The 
objective of the. microscope is probably com- 
posed of ‘three l-in, acromatic lenses, two of 
them forming a half-inch, and: three a one- 
th'rd,‘or so-called quarter inch. The magnify- 
ing powers of the instrument may be measurerl 
by focussing it upon an engraved scale and 
counting the divisions that are visible in the 
field with each of the lenses separately and 
combined. This gives the real diameter of the 
ficid in each case. Its apparent diameter is 
found by looking into the eyepiece with both 
eves open, and holding the scale at a distance 
of 10 ins. from the left eye. Count the divi- 
sions that correspond with the diameter of the 
lield. This is the apparent diameter. Divide 
it by the real diameter. The quotient is the 
magnifving power. If one of the lenses is 
stronger than the others it should be placed 
nearest to the object. 

Ipswich. A. Woolsey Blacklock. M.D. 

[324.1—SEALING WAX. — Ordinary bottle 
wax seems likely; I believe it is mainly ordi- 
nary resin with colour and grit of sorts. It 
certainly sets very quickly. H. E. D. 
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sible to burn the pocket-lamp bulbs in series 
with .an ordinary lamp, as he suggests. It 
will be necessary, however, to use the correct 
size lamp as the resistance, and the following 
points may assist. In burning lamps in series 
the one important fact is that all the lamps 
must have the same normal current consump- 
tion. 2.5 volt pocket lamp bulbs vary in this 
respect, as I know from experience, the con- 
sumption of these lamps ranging from 0.3 
amps. up to over 1 amp. The first point, there- 
fore, is for “ S. B. A.” to choose his six lamps 
all having a known and similar consumption 
The size of resistance lamp is then easily deter- 


mined by means of Ohm's law: C L 


R 
where C = current in amps, E = voltage, 
and R = resistance in ohms, as below. Say 
his, pocket-lamp bulbs consume 0.5 amps. 
each. From the above formula the resistance 
E _ 25 

0.5 


6 
of these lamps = R =. = 6 ohms. 


0 
The total resistance of his six lamps in series 
therefore = 30 ohms. Now the total resist- 
ance of his main cirouit, in order that the 
current passed may be 0.5 amps, will be 


R = 440 ohms; therefore the 


resistance of the main lamp also in series with 
the six small ones must be 440 — 30 = 410 
ohms. The nearest standard size of metal 
filament lamp with this resistance is a 220 
volt 120 watt, consuming normally 0.54 amps, 
and therefore with a resistance of about 407 
ohms. If, as is likely, “ S. B. A.” does not 
possess a lamp of this power, two 60 watt 
lamps could be used in parallel, both in 
series with the erag of small lamps. These 
resistance lamps will burn with practically un- 
impaired brilliancy, and could be used in the 
ordinary way for lighting purposes, and the 
cost of the wholo installation, with current at 
sixpency per unit, would be approx. 0.66 pence 
per hour. In conclusion, I would again re- 
mind ‘“‘ S. B. A.” of the importance of all his 
lamps taking the same current, as otherwise 
the one taking the least current will be over- 
loaded and will certainly burn out, and 
further point out that a 220 volt alternating 
current circuit (as I take it to be from his 
reference to a transformer) is not a thing to 
play about with unless he has a sound work- 
ing. knowledge of electrical wiring, and advise 
him after he has made all his connections to 
go over them again carefully, looking for 
faults, and then to turn on the switch with a 
piece of wood or other insulator, and be ready 
to knock it off again immediately if anything 
unexpected happens. Turner. 


_[827.]-HEAVIEST RAINFALL IN ONE 
HOUR.—In “‘ cyclonic’ downpours (i.e., nain- 
fall due to “depressions,” or areas of low, 
barometer) the average greatest fall per hour 
is about one inch. In local. thunderstorms, 
however, the rate per hour may be much 
greater. Instances that have come under my 
notice are Tunbridge Wells (The Pantiles), 
June 8, 1908, over three inches (3.22 ins.; 
Stow-on-the-Wold, June 7, 1910, 3.55 ins., both 
in one hour. This year I experienced two 
falls, already reported in the ‘‘E.M.,” of over 
an inch an hour intensity, and looking up old 
London records I find that at my station in 
Clapham Park I recorded 1.18 in. in an hour 
during a thunderstorm which occurred on 
April 27, 1897. The record would probably 
have been greater but for the amount of hail 
which jumped out of the gauge. In 1878, in 
the same district, 3.78 ins. was recorded. The 
sewers at the foot of Brixton Hill were unable 
to carry away the storm-water, and all base- 
ments in the neighbourhood were flooded. 
Owing to this a special ‘‘ storm-sewer’’ was 
constructed, and no more flooding took place. 
“Cosmo” may draw his own conclusions 
from this. From the meteorological side of 
the question the interesting point would seem 
to be that these violent downpours of short 
duration always occur between the middle of 
April and the middle or end of June. whilst 
the “cyclonic”? downpours, such as the East 
Anglian rain of August 26, 1912. where 8 ins. 
fell in some places during the 24 hours, and 
that of the Quantock Hills in 1917 (June 28), 
where over 9 ins. was recorded, may occur at 
any season, though they are most likely in the 
summer months. D. W. Horner. 


[329.] — SPECTROSCOPE AND RELA- 
TIVITY.—There are no ‘limitations of the 
Michelson-Morley experiment as applied to 
the movements of cosmic bodies.” Perhaps 
the following will make things clearer to Mr. 
Love. Before the Michelson-Morley experi- 
ment, the existence of stellar aberration was 
taken to demonstrate that the Earth moves 
relatively to the hypothetical “ ether,” which 


{326.1—LIGHTING A DOLL’S HOUSE.— | could be regarded as a medium **stationarv ` 


Jn reply to “S, B. A.’ it is certainly pos- 


in space; just as the beating of rain omthe 


207 


face of a person walking shows that he is- 
moving relatively to the air and falling drops. 
The. Michelson-Morley experiment was devised. 
‘to measure the expected alteration in the 
velocity: of light in the ether.dueto motion of. 
the Earth, with the apparatus and observer, 
relatively to the ether; the. apparatus was all 
on one base, including the source of light. 
The unexpected . result of. the experiment was- 
that the velocity of light in space is con- 
stant, and. independent: of. any motion of the. 
observer; and. an. observer in a uniformly 
moving system cannot detect the: motion by 
any kind of observations confined to that 
system. He can, of course, detect and measure - 
his motion relatively to some other body of 
matter, and this is what is done by the spec- 
troscope in astronomy, in the way vole 
in answer 237 in the “ E.M.” of October 27, 
p. 156. Relativity theory affects such spectro- 
scopic observations only in the form of @ cor- 
rection, which is too small to be practically 
appreciable; for radial velocities can be ob- 
served to only three significant figures, and a 
relative velocity of over 300 miles a second. 
would be required to make any alteration in- 
such results. K. Q. 


——_>-20e<—__ 
QUERIES. 


_ [330.] — RUDGE - WHITWORTH WIRE: 
WHEELS.—One of my wheels came off last- 
week. On examination it was found that the 
threads on the hub were so worn that the 
screw_on the collar did not engage properly.. 
Can Col. J. Smith or any other reader sug- 
gest cause and remedy ?—W. J. B. 


[331.]—SPECTROSCOPE.— The brass slit 
of my spectroscope has been damaged on the 
edges, and I shall be pleased to know how ta 
regrind same.—Micros, | 

[332.] — NICOL PRISM. — The small 
analyser prism of my micro-polariscope has- 
the upper face damaged, and I should like to. 
ad and polish it if possible. How can T 
do this ?—Maıcros. 

[333.]—TRIAL FURNACE.—I have a trial 
furnace of 2 cubic feet inside capacity. I am 
at a loss how to get up a great heat because 
of the natural difficulties. Could any reader 
give me details of any instrument that would 
give me something like a 2 in. pressure of 
air, and also what would be best to burn with 
the air—A. Powell. 


[334.1 —MUSICAL GLASSES. — Can any 
reader tell mo if musical glasses can be played 
by any other means than the fingers, also if 
the pitch or note can be regulated by some 
other means than liquid, something that wou!d 
stick in each glass permanently. I think if 
theso two things can t done the glasses could 
be made to rotate by a phono. motor and 
played by a keyboard. I expect 25 or 3 
octaves.—Music. 

[335.1 —PISTOL BLUEING.—I should he 
extremely obli if a reader similarly inte- 
rested could give me the prescription used by 
gunmakers for “ blueing ” pistols, rifles, ete.. 
and also method of using.—F. B. 

[336.1 —MICROSCOPE PROJECTOR. — I 
wish to use a microscope as a projector for- 
small life—about lu to 5u.. I have available 
a 200 c.p. spiralised filament electric lamp 
giving a concentrated light. This I find not 
powerful enough. What condenser, reflector, 
and objective would you recommend? The 
picture required would be from 10 ins. froin 
eyepicce for drawing purposes, but it must 
be sharp.—W. E. Morris. 


[337.1] — TINTING FLATTING | AND 
ENAMEL.—I have a anandi of white flat- 
ting and white enamel, as used for house 


interior work. Can I tint these to a grey or 
light slate colour and use satisfactorily to 
paint a small motor-car? If so, what tinting 
medium must I use?—Air-cooled. 

[338.J—ANTISEPTIC. — Can any reader 
tell me how to prepare trimethenal allyic car- 
bide ?—Robt. Hanson. 

[339.]—BURETTES.—I have a couple cf 
burettes the glass stopcocks of which have 
become worn through frequent use and are 
leaky. This occurs more especially when the 
burettes are filled with weak caustic soda. 
Attempts to remedy the defect by greasing 
the stopcocks with a mixture of vaseline and 
paraffin of low melting-point have not been 
very satisfactory. Can any reader suggest a 
more effective medium or a practical method 
of grinding the stopcocks to render them tight: 
fitting ?—W. W. G. | 

[340.|—BOILER CORROSION.—I have a 
Cornish boiler, and corrosion appears to be 
going on inside, particularly at the waterline, 
where it is pitted in jplaces more than 1/16, in. 
deep. World ibe advisable to paint it or: 


. 
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wash it with some kind of cement along the 
waterline, and, if so, is Portland cement sujt- 
able, ane] if not, what is? And if advisable 
on_the waterline, why not all over the inside? 
-—Lincoln. | 


[341.]—BOILER FIXING.—Should a. semi- 
portable mult-tubular boiler be fixed per- 
fectly level, or should it rise at all to the 
‘smoke-box end, -and if so, how mućh in a 
35 H.P, boiler, tubes about 10 ft. long ?—Bed- 


ford. 


[42.J—COLOUR PHOTOGRAPHY.—Have 
any readers had any experience with this in 
the form of the three-colour process of nega- 
tive angi If so, would they give some 
ideas théy have collected. The Autotype three- 
colour printing process seems a likely way of 
getting final results. H. E. D. 


— 0 0 
ANSWERS TO CORRESPONDENTS. 


` Ema ame amm oaan 

The following are the initials, ctc., of letters to 
hand up to 1 p.m. on Tuesday, November 28, and 
unacknowledged elsewhere :— 


E. DENTON SHERLOCK—P. S. W.—K. C. A. J.— 
Buccs ta = emo= Fels Bartow Hematite Stecl 
Co., Ltd. 


ASGARD.—No, 
F. H. P.—Please send. 
MOMENTUM.—Much too long. 2. No. 


SEEKER.—Look through our lists of second-hand books 
in our advertisement pages. 


EirP.—Must enquire direct of Mr. Ellison, at the 
Observatory, Armagh, Ireland. 


+, Poote.—Simply because the temperature is not 
high enough to burn it. All-known matter will 
burn at 6,5000 C. ` 


NEBO.—Less controversy and more solid information 
is the desire of the great majority of our readers, 
and not mere dialectics. 


W. Frost.—Linseed oil may be bleached by strong 
sunlight or ultra-violet light, but the process does 
not seem to he used much. 


W. D. R.—It would be a foolish thing to do, and 
would be strong evidence of insanity in favour of 
any relative who might dispute your will. 


VALENTINE —A lift pump would be best. The long 
pump rod could be accurately balanced to get 
most work done with a minimum of labour. 


T. NEWMAN.—We should like to know more first. A 
similar society was formed more than forty years 
ago. but it collapsed after a feeblo existenco of a 
year or two. gn 


G. Hoop.--When the terms “taper per inch” or 
“taper per foot” are used it means that in one 
inch or one foot there is a difference between the 
smaller diameter and the larger diameter of a 
given amount. 


ZENO.—The proverb “Black Jack rides a good 
horse” is a Cornish one. ‘“‘ Black Jack ” is sul- 
phide of zinc, which is considered as a favourable 
indication of a lode of good ore on which the 
blende “rides.” 


Ww. JONES.—The principal Cremona violins were made 
by Andrea Amati, and Antonio his son, Antonius 
Stradivarius his pupil, and Giuseppe Guarnerius 
the pupil of Stradivarius. No violins of special 
excellence are made at Cremona now. 


‘A ESEARCH.—The ejaculation ‘‘ Hear, hear,” is of far 
older origin than can be traced to any period in 
aur own history. See II. Samuel XX. 16. It is 
worth noting that it was a “ wise woman ” who 
used it, and that the adoption of her advice saved 
a City from destruction. . 
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A- TYRo.—You would certainly get better results 
with such an instrument as you last describe. The 
best advise on the whole we can give you is to con- 
sult such of our advertisers as Dollond, W. Watson 
and Sons, John Browning, Baker, Broadhurst, 
Clarkson, etc., and to look up the numerous letters 
and replies in our recent issues. 


DEBT. — Roughly, 


States £2,000,000,000, Britain’s proportion being 


£972,000,000, that of France £550,000,000, Italy 
£325.000,000, Belgium £70,000,000, Ruszia 
£37,000,000, and other countries £46,000,000. On 
the other hand, there is owing to Great Britain 
£1,947,600,000, viz.:—Russia £561,400,000, France 
.£557,000,000, Italy £476,800,000, Belgium 
£103,400,000, Serbia £22,100,000, other countries 
€32,900,000, and the Dominions £144,000,000. 
— 8 T 
New Spraying Nozzle.—A spraying nozzle, 
for aerating water, has been evolved by the 
engineers of the Sacramento Water Supply 
Department which possesses the advantage 
that its effectiveness is not naturally affected 
by the head under which it works. The nozzle 
merely consists of a conical orifice 4 in, in 
diameter fixed on the end of a 2-in. pipe. 
Inside the opening there is loosely placed 
another solid cone, 23 in. diameter, weighing 
.2 Ib. The angle of both cones is 60 degrees 
1 ft., while a short length 3-in. pipe hangs 
below the inner cone to steady it. The spray 
is effective for heads ranging up to 4} ft., 
with corresponding discharges of 10 and 100 
gallons per minute respectively. 
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ADVERTISEMENT CHARGES. 


The charge for Advertisements in the columns headed 
For Exchange, For Sale, Wanted, Addresses, 
Situations, 


is ONE SHILLING for the first SIXTEEN WORDS 

and 6d. for every succeeding Eight Words—which 

muat be prepaid. No advertisement will be inserted 
for ‘less than ONE SHILLING. 

The address is included as part of the Advertise. 


ment and charged for. No Displayed Advertise- 
ments can appear in above columns. 


ORDINARY ADVERTISEMENTS (NOT DIB. 
PLAYED). 
t 8 d’. 
Thirty Words ee ee ees ee ee 2 6 
Every Additional Eight Words .. æ 906 


Front Page, Five Shillings for the rst 40 words; 
afterwards, 6d. per line. Displayed Advertisements 
on Front Page, 108 6d. per inch. Paragraph Ad- 
vertisemente, One Shilling per liae. No Front Page 
or ig ts hee Advertisements inserted for less than 
Five Shillings. 


Rates for Displayed Advertisements on applica- 
tion to the Publisher 

All Advertisements must be prepaid, and in cases 
where the amount sent exceeds One Shilling, the 
Publisher would be grateful if a P.O. eould be 
sent, and not stamps. Stamps, however—preferably 
halfpenny stamps—may be sent where it isa incon- 
venient to obtain P.O.’s. 

Advertisements must reach the Office by 
3 p.m. on Tuesday to secure insertion in the 
following Friday’sa number. 

All Cheques and Post Office Orders to be made 
payable to THR STRAND NEWSPAPER COMPANY, LTD., 
and all communications respecting Advertisements 
should be distinctly addressed to: 


THE PUBLISHER, 
THE “ ENGLISH MECHANIC,” 
EFFINGHAM HOUSE, ARUNDEL STREET, 
l STRAND, LONDON, W.C. 
Á 


For Exchange. 


Broadhurst, Clarkson and Co., Manufacturing 
Opticians, Exchange or Buy Anything Optical.— 
Note address, 63, Farringdon Road, E.C.1. , 


Clarkson’s, 338. High Holborn. Second-hand 


Optical Mart. Make, Buy, Seil. Exchange First-clase 
Optica! instruments. 


For Sale. 


Refieoting Telescopes, Mirrors, Silvered by new 
method. More light amd durapility—G. CALVER, 
Manse, Walpole, Halesworth. 


Baker’s October Second-hand List contains 
approximately 3,000 Optical, Scientific, and Photo- 
graphic Instruments.—244, High Holborn, London. 


64-page Book About Herbs and how to use 
them, 2d. Send for one.—TRIMNELL, The Herbalist, 
Richmond Road, Caraiff. 


Milling Attachments,. with Vices for Lathes.— 
Tas WHEBLER MANUFACTURING O0., Lrp., Trench Oroes- 
ing, Wellington, Salop. 


Home Radio: How to Make and Use it. 25,000 
copies sold. 4s., post free, on approval.—Below. 


Books Bought. Best prices given.—Foy.es, The 
Booksellers, 121, Charing Cross Road, London. 


‘Ionised Tablets supply the blood with those 
elements the body needs, increasing vitality, func- 
tional activity, powers of concentration, mental 


clarity, physical fitness, and immunity from disease. 


Adenoids and Polypus cured by natural means; 
operations unnecessary. Tonsils saved intact, thus 
avoiding a lifelong handicap. : 


Ionised Tablets, 3s, 6d., 68. 6d., 12s. 6d. Send 
full detaiis of ailment.—Tap LABORATORY, 62, New: 
port Street, Bolton. ; 


Mineral Specimens, British and Foreign, all 
kinds and prices. Send stamp for free catalogue.— 
Address below 


Geological Specimens, Rocks and Fossils, all 
prices.—RIcHARDS’ SHOW Rooms, 48, Sydney Street, 
Fulham Road, London. 


HANDSOME CLOTH CASES 


FOR 


BINDING the VOLUMES 


OF THE 


ENGLISH MECHANIC. 


PRICE 3, Post Frer, 36, 6d. 
Eéfingham House, 1, Arundel St. Strand, W.0.2 


HURST, CLARKSON and Co., 68, Farringdon Road, Èi- 


a 


lating, 2s. 9d.; list 1,200 és.; 50, gi- 
highest quality; hundreds, 7d.: dozen, 6.» 
GRAY, 40, Grange Road, Lewes. ok 
Fattern-making.—Small accurate rey 
speciality; established 20 years.—J. F. 
155, Portsdown Road, W.9. mmousti: 
Wireless.—Filament resistance panel Je cop, $ 
2s, 6d.; crystal detector on ebonite P ree EL 
donble/ cùp, 38. 6d.; complete lists A 


Brilliant Radium Micro. Slide, 23. 6d. ya 
free.—CLARK3 and PAGER, 23, Thavies Inn, Hona 
Circus, E.C.1. ’ ; 

Make Firelighters and Bundles with Wah... 
70s. and 95s. Waste timber and sawdust utili; 
HILL and HERBERT, Mechanical Works, Leicester 


Roneo Duplicator No. 10, {/cap size, selfintiy 
as new. fL gr 


and self-feeding devices. 
near offer.—Below. 


To be Seen at Miss D. BARNES’, 37, 
Strand, W.C.2. 


Startling Cinematograph Value. — Cineni. 
graph outfit, complete, including accumulator vi 
generates its own light, little larger than a sri 
machine, £9. British made. Most ding 
value yet placed on the market in cinematory:: 
With this instrument we have overcome tho grai.: 
difficulty of home cinematographs generally}; 
of a perfect illuminant. As this machine bs i; 
own light outfit, it can be used anywhere-Iq 
CITY SMa AND EXCHANGE, 105, Cannon Street, Loni: 


Good 


5,000 Genuine Sheffield-made Hollow-grou: 
Razors, new, in case, 1s. 2d. each, three 29. 8d, sı 
ds. 9d., post free.—Below. 


You Can Make Money by Buying in quanti: 
and selling to your friends. oney refunded if r: 
satisfied —HOoLMES, 8, Donisthorpe Street, Bradio: 


l oreen Astronomy.—95 perfect slides, comp- 
ecture; 
Avenue, New Brighton, Cheshire. 


Engineering Work.—D. J. Smith and Co, L: l 


Compton Works, Wickford, Essex. cary ovt i 


Essex Street, 


best quick offer.—Sanctuary, 3, Bene. 


l 


| 


classes of Engineering Work. Motor Spare Pr: 


and Repairs a speciality. 


Sciertific Appliances—l1 and %9, Skis 
Avenue, London, W.C.1, for Electrical, Magneti, i} 
tical, and Static Materials 


Lenses, Prisms, Magnifiers, Condensers, ui 
Optical Sundries, Thermometers, and Drawing ! 
struments.—As above. 


Morse Keys and High-Note Buzzen. (v 
famous Signalling Box for Learners.—As abon. 


Galvanometers, Rheostats, new and secon 
Instruments, Wimshurst machines. 


Experimental Materials and odd parte iv eey — 


one. Fifty years’ experience. Write for inform: 
Our special new illustrated catalogue, 6d., post fre. 
Scientific Appilances.—As apove. 


The ‘Gem”’ Turkish Bath Cabinet kes 
and invigorates; cures diseases without oy 
drugs. Cheap, convenient, efficient. A prel 
preventive of diseases. Should be in every hx 
the land. ' 


The Editor of “English Mechanic” $8y8:- 
“We strongly recommend readers sifering a 
rheumatism, pneumonia, neuralgia, liver wae 
skin disease, dyspepsia, insomnia, to get one oi t: 
Gem Bath Cabinets. They will never reget s 
small outlay, and will thank us many times for ov 
advice.” 


Gem H. Supplies 


Street, London, S.E. Booklet, 100 pages, post Ir 
Mention “ E.M.” ; 


Special Offer.—}-12 oil-imm. objectives, ae 
teed perfect, by Beck, Gwift, Watson, sve 
Co.. £5 5s. each; only a limited number—bh" 


Special Offer.—i-in. microscope Objectives 
Crouch, Ross, Beck, Watson, and others, 258. i- 
—BROADHURST, CLARKSON and Co. 


Special Offer—Watson 4mm. Holos D 
708.3; Holos immersion paraboloid, 425. — BRONI 
CLARKSON and Co., 63, Farringdon Street, : 


Special Offer.—Complete set of dissecting re 
ments, 12 pieces, including razor, 2 pairs of oa 
in folding case, post free, 17s. 6d.—BROMDB™ 
CLARKSON and Co. 


or. 

Special Offers.—Always at BROADETEST, OV" i 
son’s and Co. Small profits, and so we build u 
mighty reputation. So note the 
Farringdon Road, E.C.1. és 
Dollond 4-in. Refractor, 4 oculars, Cae.” 
2-in. Solomon, 458.; Crouch microscope, *” | 
Williams Typewriter, 45s.—Below. 


Dissecting Micro, 35s.; embedding DN Ss 
pump, 253.—C., 108, Hungerford Road, ^. 


sth 

The Patternaoope- Unique, an MEN. 

kaleidoscopic effects. . (Seo “Nature. ne 
ete.) Post free, approval, of “ a ae 

Duckett Road, Harringay, London, 4.4. z 

and Films- 


Home Cinematographs n, 
E Forp’s, Dept. 1 


illustrated list free.—Write, 
Red Lion Square, W.C.1. en 

Microscopic.—Sjliceous omae sot Ar eut 
12 localities, 3s. 3d.; 24 localities. 95- Han 
mounted.—294, Christchurch Road, Boscombe, 


Microscopical Slides.—Radium, prilliantl 
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TRICA SUPPLY \STORES, 5,( Albert Terrace, 
Hilitax: 


Co., ; Ltd,, 67, Southsati | 
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L METHODS OF LINING AND to use an angle plate if one is available, | should be marked with the scribing block 
MARKING. but if not a block of wood, if it is square | on each side of the work, and it is on this 


a 


By Owen LINLeEY. 
The marking and drilling of holes in 


* ‘the exact positions that are required is 


often a somewhat difficult matter. In the 
large majority of cases, and where the 
work is of the ordinary size, it would not 


‘pay to make jigs, so the holes have to be 
-marked in the old-fashioned way, as at 


A., and the drill in most cases runs to 


-One side, as at B, and has to be drawn 


back iby making a groove with a narrow 
<hisel or with the centre punch itself, as 
shown. Even then this will not always 
-bring the drill back quite correctly, and’ 
it often happens that the hole has to be 
drawn over with a round file, if it is a 
‘clearing hole, but in the case of one that 
has to be tapped this cannot always be 
done. 

‘Then, again, some cast-iron articles are 

‘too slender to allow of a good-sized centre 
“punch mark being made in them for the 
drill to startin. One way out of this is 
-to start with a Slocombe combined drill 
-end countersink, as shown at C, as the 
‘small drill will start well in an ordinary 
‘centre punch mark and the countersink 
wall follow this, and thus give a good start 
‘to the final drill. This method has been 
‘used with success in light castings, and 
although there are two operations, it is 
really quicker in the end than drawing 
the holes in the ordinary way. 

In the smaller examples, such as instru- 
‘ment and model work, holes out of place 
are often more noticeable than in larger 
-articles, and sometimes they are difficult 
‘tc mark correctly. As an example of this, 
the cap of the plummer block shown at 
IL and E has a rounded edge, and there. 
fore does not lend itself to marking with 
dividers. 

The best way to mark any article 
‘like this, and. where the edge is 
not level with the surface that has to 
be drilled, is by means of a surface plate 
and scribing block. There is no need to 
buy a special surface plate for this pur- 

pose, as a pieco of plate glass will do very 

well, This, especially if it has been sil- 
vered, is very flat, quite as much so as 
many scraped surface plates. The ordinary 
scribing block is rather awkward for 
marking quite smali work, and G shows an 
ingenious. one often used by instrument 

‘makers, and which is very convenient, as 

“by rotating the scriber on the slanting 

‘top of the base, a fine vertical adjustment 

-can be obtained. ` 

In order to haik a piece of work such 
-as the cap D and E, it should have the 
part where the holes are to be covered 
-with chalk, and then laid on its side, and 
-the point of the scriber being set as near 
-as possible to the middle, a line should 
“pe lightly marked. The piece should then 
‘be laid on its other side and another line 
‘marked, and if the two lines coincide so 
as to form one line it will be in the 
middle. If the lines do not coincide, the 
point of the scriber should be raised or 
lowered accordingly. 

Some pieces of work cannot stand up- 
richt on the surface plate when it is re- 
quired to mark them, as, for instance, the 
ap at E. In a case like this it is usual 
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on two of its sides, will do. Other helps 
to marking on a surface plate are packing 
pieces, and which should consist of 
machined square bars, and which go in 
pairs. They are used for various pur- 
poses, such as supporting the ends of a 
piece of work that has projections from 
it which would otkerwise prevent its lay- 
ing level on the surface plate. A substi. 
tute for the proper machined packing 
pieces is bright drawn mild steel and 
also the bodies of turning tools that have 
become too short to be worth while draw- 
ing into shape again. - V blocks are 
useful for marking round work that has 
no centres in it, and, therefore, cannot 
be placed between the centres of the 
lathe, and they can also be used with the 
aid of the scribing block for centring. 
At the present prices of tools, they are 
somewhat dear to buy, but if the reader 
has a shaper or planer he can make them 
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out of short pieces of bar iron or mild 
steel. 

Some pieces of turned work are best 
marked in the lathes, as, for instance, a 
cotter way in a shaft. This should be 
marked from each side of the shaft, and 
also drilled from each side, so that the 
drill holes meet in the middle. If they 
are drilled right through from one side, 
che chances are that they will be out of 
line when the drill comes through on the 
other side. It is necessary that the holes 
should be exactly opposite, and the best 
way to ensure this is as follows. A tall 
scribing block is best for this, and should 
be set so that the scriber, when level, 
is exactly opposite the end of the tailstock 
centre. In many small] lathes the bed is 
not wide enough for the scribing block 
to stand on, and in that case it is best to 
place the surface plate on the bed. The 
work being placed between the centres 
and the latter being tightened so that 
there is no chance of its revolving, a. line 


line that the holes should be-marked. In 
a case like this it is best to put a scriber 
in the tool post, and with it mark 
some faint rings on the work, one for 
each hole. In marking small work it is 
best to start with a fine-pointed punch, as 
at F, as it is so much easier to get it 
exactly on the lines than the ordinary 
one. This latter will do to enlarge the 
marks when they are started. 

Some instrument makers do not use 
centre punches at all, as in slender brass 
articles they are apt to get bent or dis- 
torted by the hammer blows. On account 
of this they use a small archimedian drill 
stock, as at H, and this is fitted with an 
ordinary flat or spear-pointed drill, which 
is ground very thin at the point, so as 
to have practically no flat on the end. ' 
Where two lines cross, as at E, there the 
point of this drill is placed and rotated, 
and if the hole -that it starts is to one 
side, as shown at I, this can-be corrected 
by leaning the head of the drill stock in 
that direction, and then the drill will 
begin to cut in the opposite one. When 
the hole is started correctly, it can then 
be followed by a drill of the required size. 
Only one drill is used in the stock, and it 


`J is mostly fairly large, so that it will do 


for starting any sized hole, according to 
the depth to which it is entered into the 
work. The ordinary archimedian drill | 
stocks that can be bought are rather too 
large and clumsy, so most workmen in | 
this line make them for themselves in the | 
following manner: A piece of pinion ` 
wire of about a quarter of .an inch in 
diameter is twisted by holding one end in 
the vice and putting a carrier on the 
other. It is best to make the drill stock 
about 6 ins. long over all when finished, 
and to twist a piece of the wire about 
2 ins. longer, so that when this is cut off 
it will form the drift with which to make 
the nut. This can be of brass, and drilled 
through with a drill slightly larger than 
the bottom of the teeth of the pinion wire. 
A piece of the latter about 2 ins. long has 
the end turned to form a pilot, as at J, 
and which fits the hole in the nut, through ` 
which it should be then driven. Oneend | 
of the pinion wire is drilled up to take | 
the starting drill, and the other end 
turned to form a swivel for the head. The 
end of this pin should be riveted over so 
that it leaves the head free to turn. 

It is very difficult to see the marks 
made by scribers or dividers on bright 
metal surfaces, and therefore the follow- | 
ing methods are used to make the marks , 
more visible : In the case of steel or bright 
iron, the simplest way is to take a piece 
of blue stone, sulphate of copper, dip the 
end in water and rub it on the metal, when 
it will leave a dull coating of copper 
deposit, on which the marks of a scriber |! 
can easily be seen. Some tool-makers keep '! 
the blue stone dissolved in water in a smail ` 
bottle. A few drops of nitric acid added — 
to the water makes the copper deposit more ~ 
freely. Another way is to hold the article . 
over a gas ring or Bunsen burner until it 
turns blue. Cast-iron is mostly rubbed . 
with chalk, but this is not very satisfac- |: 
tory, as it gets so easily rubbed off, and | 
will hardly take at all if the rough skin 
of the casting has been removed. . 


If some whiting is mixed up with glue — 
water it will form a white paint that will `- 
not rub off. If a cast-iron article is only : ; 
small, so that it can. easily be heated, it © 
can be blued, as before described, or it: 
can be coppered. As regards brass work `. 
that has to be marked accurately, it is ` 
usual to finish the surface with a very fine . 
file, known as a supersmooth, and moved .- 
in a circular direction, so as to produce a | 
mat surface, on, which the marks can), 
easily be seen, l 


210 


BOILER AND PIPE COVERING. | naces. It is, like magnesia, an almost 
perfect non-conductor, very light, and abso- 


lutely unaffected by years of contact with 
the steam-pipe. 
cation is with entire metallic sheeting 
throughout, and although somewhat ex- 
pensive, a job of this kind can be made 
perfect and proof against the roughest 
wear and tear and vibration. 


In a valuable and exhaustive article in 
the “Manchester Guardian’ of the 
28th ult. Mr. David Brownlie, B.Sc., 
A.M.I.Min.E., emphasises the fact that 
one of the most important possibilities of 
fuel economy in the average industrial 
concern is that of the proper covering of 
the boilers and steam-pipes, and it is sur- 
prising the amount of loss that still goes 
on in this direction because of cheap and 
faulty coverings, bare flanges, and the lack 
of partial superheating to dry the steam 
thoroughly. | 

Having indicated the qualities desirable 
in coverings, he details 

THE SUBSTANCES IN USE. 


There are very many, chiefly magnesia, 
kieselguhr or diatomite (a silicious earth 
consisting of microscopic shells), slag 
wool, and various inferior mixtures which 
contain a large proportion of clay mixed 
with asbestos, hair, plaster of Paris, and 
waste vegetable fibre, chiefly cotton and 
flax, and known in the trade as “ shives.” 

There is some difference of opinion as to 
the non-conductivity of these various sub- 
stances, but Darling gives the insulating 
value of 14 in, thick of various coverings 
with steam inside at 400 deg. F. and air 
outside at 68 deg. F. as follows, expressed 
as B.Th.U. lost per square foot of covered 
surface per hour :— i 


85 per cent. Magnesia ..........cececeecees 118 
Good kieselguhr asbestos composition... 121 
Inferior asbestos mixtures ............06 126 
Various plastic mixtures .........0c0.ce00 133 
Cheap plastic mixtures............ccesese0: 143 


It should be remembered, of course, that 
non-conductivity, although most impor- 
tant, is only one of a number of factors 
that constitute a good pipe-covering. For 
example, a cheap clay composition soon 
disintegrates with the constant contact of 
the hot pipe, and its efficiency then falls 
rapidly. The best coverings are undoubt- 
edly magnesia and slag wool, followed by 
good-quality asbestos kieselguhr composi- 
tion, and their efficacy depends on the non- 
conducting air cells they enclose.. 

The best-quality magnesia covering con- 

sists of 85 per cent. magnesia (hydrated 
magnesium carbonate) mixed with 15 per 
cent. asbestos so as to make a good plastic 
mixture to apply to the pipes. For a 
high-class job of over 100 Ib. pressure the 
thickness should be 2 in., but for pressure 
less than this it should be 14 in., or even 
1 in. would do. It is best finished off 
afterwards with 4 in. hard-setting com- 
position to bind the magnesia together and 
to make the job secure against vibration 
and other rough treatment, and this should 
then be painted with two coats of paint. 
Magnesia is very friable, and on this 
account is not very suitable for use with 
ordinary canvas covering, and for pipes in 
the open air it is much the best practice 
to finish off with steel sheeting of, say, 20’s 
w .G. well painted. Magnesia is one of 
the best of all coverings from the point 
of view of non-conductivity of heat; it is 
very light, and there is not the slightest 
deterioration or action on the pipes after 
many years. It is therefore particularly 
valuable: for modern high-pressure and 
superheat work up to, say, 600-650 deg. F., 
although it must not be used for tempera- 
tures of 700 deg. F. or over, as the mag- 
nesium carbonate then begins to calcine 
and ceases to be a non-conductor. 

Slag wool is also one of the best non- 
-onductors, and is an extremely good class 
-overing for the highest temperatures, even 

~ ap to 1,000 deg. F. Slag wool consists of 
- ,xtremely fine fibres of silicates, chiefly 


alicium and iron, and is made by blowing 


team through molten slag from blast fur- 
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pure asbestos fibre mixed with kieselguhr— 
and is also a covering of the best quality, 
being a good non-conductor, little affected 
by the hot pipe, and mechanically strong. 
It is particularly useful in rope form, and 
in segments in the case of small pipes sub- 
jected to excessive vibration. 
well to point out, however, that asbestos 
‘composition is a name commonly used for 
the most inferior mixtures, and great care 
therefore should be taken in this respect. 


ABNORMAL EARTHWORM SPECI. 
MENS (Helodrilus Subrubicundus and 


thus far been given to abnormalities in the 
relations of the reproductive organs of 
earthworms. Variations from the norma] 
positions 
found, and asymmetrically placed gonads 
and openings of efferent ducts are not in- 
frequently encountered. Since further in- 
vestigation of such abnormalities may 
lead to at least a partial understanding 
of their relation to disturbances in the 
normal developmental activities of the 
animals concerned, it seems advisable to 
record the more important details in the 


The best method of appli- 


A good asbestos composition consists of 


It may be as 


—— 6 0e 


H. Tenuis.)* 


By Franx Smita (University of 
Illinois). 


Comparatively little attention has 


and number are sometimes 


structure of specimens representative of 


some of the more common types of such 
abnormalities, if indeed it be found that 
there are such types. l 


A specimen of Helodrilus subrabicunđdđus 
(Eisen) recently collected at Urbana, 


Illinois, in the banks of a stream heavily 
contaminated with. sewage was found to, 
have the spermiducal pores on somite 14 


instead of in the usual position on the 


fifteenth somite. Sagittal sections of the 


left half of the anterior part were made 


and unexpected irregularities were found. 


Spermaries and spermiducal funnels are 
present in the usual positions in 10 and 
11. An ovary and oviducal funnel are 


present in the usual positions in 13; but 


an additional one of each, equally weil 
developed, have similar positions in the 
twelfth somite, which normally has no 
gonads. An oviducal pore is present in 
the usual position on 14, and in addition 
there is a supernumerary one on 13, re- 
lated to the oviducal funnel of 12. The 
spermiducal pores on 14 are slightly 
laterad of the oviducal pores of the same 
somite. Sperm sacs in 9, 11, 12, and an 
ovisac in 14 have the usual location and 
relations. The calciferous gland, crop, 
and gizzard also have the usual location 
and relations; but the most posterior 
heart is in 10 instead of in the usual posi- 
tion in 11; and the lateral logitudinal 
vessel branches off from the dorsal vessel 


in 11 instead of in the usual place in 12. | 


The ventral stae of 9 are modified to 
genital setae, which are of about twice the 
length of ordinary setae and relatively 
more slender. © 

The presence of extra gonads in 12 is 
not infrequently met with, but the 
presence of spermiducal and oviducal 
pores on the same somite (14) is decidedly 
unusual, in the experience of the writer, 


* Contribution from the Zoological Laboratory of the 


University of Illinois, No. 205. 
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but has been found also 
men, described ‘below. 

A specimen of Helodrilus tenuis (Eisen) 
collected near Urbana, ls, i 
and decaying tree, attracted attention be- 
cause the spermiducal pores were asyn. 
metrically placed, the one on the right 
side being normally situated on 15, while 
that of the other side opened on the somite 
Sections were made and 
the asymmetrical relations were found to 
extend to internal organs. 
organs of the right side were found in nor- 
mal positions and relations, as follows: 
spermaries and spermiducal funnels in 
10 and 11; an ovary and oviducal funnel 
in 13; oviducal pore on 14; and the — 
spermiduca] pore on 15. 
of the worm, there are spermaries and 
spermiducal funnels in 9, 10, 11} ovaries. 
and oviducal funnels 
oviducal pores on 15 and 14; and a sper- 
miducal pore on 14, laterad of the 
oviducal pore of that somite. The extra. 
gonads and associated funnels are as large- 
and well developed as the normal ones. 
Paired sperm sacs in 11 and 12 are in 
the locations normal for this species. No 
irregularities in the location of hearts and 
lateral longitudinal vessels have been 
noticed and the alimentary tract has nor- 
mal -relations, except that the anterior 
evagination of the calciferous gland in the 
left half of the worm is found anterior to 
the septum 9/10, and the one in the right 
half is anterior to 10/11, which is the 
more normal position. 


next anterior. 
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in 12 


Asymmetry in the number and position 


of various organs in the right and left 
halves of specimens is of fairly frequent 
occurrence and often involves circulatoy 


and alimentary systems as well as them 
productive organs. It will be noticed ti 
the presence of both spermiducal at 
oviducal spores on 14 is associated, in the 
two specimens described above, with the 
presence of ovaries and oviducal funnels 
in both 12 and 13; but such association 
may be a mere coincidence rather than ar 
actual correlation. 


a >» A a 


THE RAT IN SCOTTISH MYTH. 


Many curious beliefs formerly prevailed 
ia Scotland concerning the rat. One of 
the most common of these was that there 
were certain districts where rats could not 
live, and could not even be introdu 
The old Scottish historian Hector Boe: 
states that there were not rats to be found. 
in his day in Buchan, while a later author, 
Sir Robert Gordon, made a similar state 
ment regarding Sutherlandshire. He say. 
“If they come thither in ships from other 
parts, they die presently, how soon they do 
smell the air of that country.” At the 
same time he asserts that rats abounded in 
the neighbouring county of Caithness. 

Even so late as 1794 the belief prevailed. 
The writer of the articles on Morven ane, 
Roseneath in“ The Statistical Account 0 
Scotland ” states that attempts were mac’ 
to introduce the rat into these parishes, bat 
without success. With regard to Ros- 
neath, he says: “From a prevailing 


opinion that the soil of this parish 5 


hostile to that animal, some years 42° 
West Indian planter actually carried oF 
to Jamaica several casks of Rosenea : 
earth, with a view to kill the rats the 

were destroying the sugar-canes, It 1s 5810 
this had not the desired effect, so we IS 

a valuable export.” During the period ° 

the witch mania, rats were looked ie 
as the symbols of witchcraft. That tiy 
could be exterminated by 
rhyming was a belief common to 


a soe A 


Scotland and Ireland, though more popu- 
lar in the latter country than the formet- 
HWA G., in the.(Scotsman.’”” 


in another spei- 


Illinois, in a fale 


Reproductive 


and 13; 


In the left haf . 
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SOME VARNISH VAGARIES. 


Some time back we noticed a most useful 
‘Dooklet issued by Messrs. Robert Ingham 
;. “Olark and Co., Ltd., of West Ham Abbey, 
-London, E.15, whose long-established repu- 
tation as the leading makers of paints and 
“varnishes of every description is familiar 
-to all readers, in which it was pointed out 
that many of the failures complained of 
-by inexperienced readers are due to no 
. defects of the varnish, but of lack of 
, -demowledge, and the many queries we receive 
- from time to time certainly confirm this. 

Messrs. Robert Ingham Clark and Co., 
Ltd., have just issued a new and revised 


a good deal of additional information, and 
we are sure it will be of service to many 
‘thousands. It can be had from them, 
“bound in a neat volume, for half-a-crown. 
Varnishes may be broadly classified as 
œil varnishes, spirit varnishes, japans and 
enamels. The manufacture of oil varnishes 
‘forms by far the greatest part of varnish- 
making activity. The distinction between 
oil varnishes and the others mentioned 
can readily be understood from a perusal 
-of the list of technical questions and 
:answers following this description of the 
manufacture of varnish. 


The main materials for the manufacture 
of oil varnish are gum, to give hardness 
and lustre; oil, such as linseed or China 
~vood oil, etc., to give elasticity ; turpen- 
tine, or other volatile solvent or thinner, 
` to give thinness of body and keep the 
varnish in a liquid state for applying, and 
‘drier, to facilitate the drying of the oil. 
© Once the varnish is applied, the solvent 
in it has performed its function. It 
evaporates. The gum and oil remain 
2 behind, and are the ingredients of chief 
effect upon varnish quality. 

The more varnish is thinned beyond a 
certain point the less its durability. The 
oil in varnish is what causes the slow- 
-drying properties; but, as before stated, 
it is the oil that gives elasticity. Thus, a 
varnish to have extreme elasticity must 
have a large proportion of oil to gum and 
thinner. As before stated, gum gives hard- 
mess and lustre. Thus, a varnish for in- 
‘terior trim that must be hard for rubbing 
and polishing, cannot, of course, have as 
‘much elasticity as an exterior varnish. 

These are just examples to illustrate 
‘that the basic principles of varnish-making 
are founded on the respective qualities 
‘that gum, oil, and thinner impart to 
varnish, so you will know why, if a varnish 
has certain properties desirable for a par- 
‘ticular purpose, it is not the best varnish 
for some different purpose. This brief 
explanation of physical properties should 
show you the logic of a different varnish 
for every purpose. 

Fossil gum is the basis of nearly all 
‘varnishes, although other than fossil gums 
-are used. It is the fossilised resin of trees 
‘that lived thousands of years ago; trees 
now extinct. 

Fossil gum is obtained chiefly from 
Africa, New Zealand, the Philippines, 
and other places of the Eastern Hemi- 
sphere. It is dug up from several feet 
below the surface of the earth by the 
natives and inhabitants of these countries. 

The most widely used varnish gum is 
Kauri. | 

There are various grades of each kind 
of gum. Each gum has its special pro- 
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edition of their book, in which there is 
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perties. Varnishes frequently contain 
soveral different kinds of gum, advantage 
being taken of their individual qualities 
to produce a varnish that will accomplish 
certain definite results. This intimate 
knowledge of the varnish-maker is the 
result of skill and knowledge gained 
through long experience. 


In the manufacture of varnish the gum 
is first melted in a large copper kettle 
over a gas fire. The temperature of melt- 
ing depends upon the gum. While the 
gum is being melted, the oil, with which 
metallic salts to hasten the drying of the 
varnish have previously been incorporated, 
is heated separately. The most critical 
point in the entire process of varnish- 
making is to determine the exact moment 
for adding the oil to the melted gum. Ex- 
perience alone tells the veteran varnish- 
maker as he intently watches the melted 
gum. When the proper point is reached, 
the heated oil is added and cooked until 
thoroughly combined. ys 


The varnish is next taken to the thin- 
ning room, where, after cooling to a 
certain temperature, the turpentine, or 
other volatile solvent or thinner, is added 
to it. After thinning, the varnish is 
pumped to the cooling room. Here, besides 
cooling, a certain amount of dirt settles 
out of the varnish. From the cooling 
room the varnish is pumped through 
filter presses, which remove all dirt and 
foreign matter and clarify the varnish. 
From the filter room the varnish goes to 
the aging room, where it is allowed to 
“age” or “ripen” for six months or 
more, and is kept at a uniform tempera- 
ture the year round. Just what chemical 
process goes on during the aging period 
is not known, but we know that the result- 
ing varnish is brighter, clearer, works 
better, dries better, and has greater dura- 
bility. After this, it is transferred into 
delivery tanks, and turned over to the 
shipping department for filling orders. 

During every process of manufacture 
the varnish is tested for both chemical 
and physical properties by the chemical 
and physical laboratories, so that there 
is very small chance of an imperfect 
varnish reaching the customer. The 
finished product is also tested by experi- 
enced finishers to determine whether the 
varnishes have met the particular 
standards for which they were intended. 
‘Every user of varnish is confronted from 
time to time with unsatisfactory results 


in his work for which he is unable to 


account. As a rule his first impulse is to 
endeavour to fix the responsibility upon 
the varnish manufacturer, whereas long 
practical experience goes to prove that in 
the great majority of cases the quality of 
the varnish is in no way to blame for the 
trouble, which is really due fo faulty 
methods of application, unsuitable atmo- 
spheric conditions, the carelessness of 
workmen, or to the condition or quality of 


the old or new surface under the varnish. 


Frequently a varnish which is condemned 
proves to be perfect when tested upon a 
piece of clean glass. 

The following notes enumerate as con- 
cisely as possible the principal defects 
which manifest themselves in the applica- 
tion of varnish, and explain the causes 
of these defects, and where possible suggest 
some means of prevention and remedy. As 
these various troubles generally arise from 
sirnilar causes, some repetition and over- 
lapping in dealing witle them has been 
found unavoidable. 


GOING SEEDY, SANDY, OR BITTY. 


DEFINITION.—These terms are applied 
when the varnished surface has the appear- 


ance of having been sprinkled more or less 


with sand or ‘fine grits. 


all 


CausEs.—Varnishing in too cold an 
atmosphere. 

Using a varnish which has been stored 
in a cold place and has subsequently 
become chilled. 

Sudden change of temperature during 
the varnishing operation, in the painting 
room or in the place where the work is 
done. 


Draining too closely a can which has 


been some time in stock. 

Air-dust falling upon the surface while 
the work is in progress. 

Broken skin in the varnish. 

The presence of nibs, skin, etc., in the 
varnishing brush. 

To Prrevenr.—All varnishes, however 
well matured, show a slight deposit with 
age, and therefore the “bottoms’’ of a 


can should always be reserved for odd jobs — 


or me Some varnishes, when stored 
for any length of time, become covered 
with a skin which, if broken, will produce 
a specky appearance under the brush. 

Always strain finishing varnish through 
muslin before use. See that the brush is 
perfectly clean. This should be tested by 
varnishing a piece of glass; held up to 
the light, the presence of skin, nibs, or 
other impurities will at once be evident. 

To Remepy.—Rub off the nibs gently 
and lightly with a pumice stone which 
has been properly prepared by filing off 
the sharp corners and edges; this will 
prevent the nibs being torn up and so 
breaking into the surface. Then with the 
felting pad rub down the work carefully 
and apply another coat of varnish. 

(To be continued.) 
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RIVAL TYPES OF AUTOMOBILE 
ENGINES. 


The comparative merits of moderate 


speed and high-speed engines for general 
uss in motor vehicles were discussed last 
week at a meeting in Glasgow of the Scot- 
tish Centre of the Institution of Auto- 
mobile Engineers. Mr. J. F. Henderson 
presided. 

The case for the dJow-compression, 
mcderate-speed engine was stated by Mr. 
F. Strickland. He maintained that the 
general preference for the moderate-speed 
engine was thoroughly justified, and that. 
on every practical ground it had a great 
balance of advantage over the real high- 
speed type. In his opinion it would be 
a great mistake for the commercial 
vehicle maker to abandon the moderate- 
speed type in favour of the high-speed 
type. If this country was to take a really 

igh place in the motor car trade, and 


| 
| 


| 


1 


i 


develop a large export, it appeared to him ' 


essential that the moderate-speed engine 


should be adopted. 


Mr. H. R. Ricardo, who presented the 
case for the high-compression, high-speed 


! 


f 
| 
j 
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engine, contended that everything was to ` 


be gained by raising the compression pres- 


sure, provided always that it was not | 
raised too high, and provided that the , 


engine as a whole, and the combustion 


chamber in particular, was designed to | 


deal with a high compression pressure. The 
high-compression engine, li 
speed engine, must be designed through- 
ous to work with a high-compression pres- 


sure, and must not be merely a low com- © 


aan engine slightly modified. The deve- 
opment of the stationary steam engine 


crease in speed. 


passenger-carrying aeroplanes flying be- 
tween London and Paris were the highest- 


speed engines yet built for aircraft, and ` 


these engines had been chosen in prefer-: 
ence to the 
grounds of reliability and durability. 


like the high- | 


slow-speed types on the:: 


ty 


afforded a good illustration of steady in- . | 
It was also significant | 


that the engines selected for the heavy: 


! 
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THE MUSCLE AS A MOTOR. 
By J. M. Docxksraper. 


Suppose a bag or tubular vessel to be 
constructed of spiral layers of wire com- 
bined with asbestos and rubber in such 
a manner that it were capable of expansion 
in circumference, but mot in length. If 
such a contrivance were hung as shown, 
supplied with an explosive charge of 
hydro-carbon gas and oxygen, and ignited 
by an electric spark, the resultant ex- 
pansion would produce a shortening in 
length and the weight would be lifted. 

If this bag were surrounded by water 
for cooling, supplied with inlet and out- 
let valves and suitable ignition, and the 
weight hung-on oscillating springs, a con- 
tinuous cycle could be produced very 
similar to that of an explosive motor—i.e., 
explosion, exhaust, suction, compression, 
and repeat. 

Have we not here a concept that fits 
nost, if not all, the conditions which 
obtain in a muscle? A series of tubular 
cclls surrounded by a fluid, supplied with 
hydro-carbon and oxygen, with electric 
terminals (nerves), and the valving sup. 
plied by diffusion of gases through mem- 
branes, and with the ends attached to a 
series of bony levers. 


Does not the concept of explosive action 
in the muscles fit more of the known facts 
than any other? , 


We know that a muscle is capable of 
being activated by galvanic action, even 
when removed from the organism, and we 
know that a muscle in action has an elec- 
tric current passing through it. This 
seems to point toward electric ignition, 
and the graduated action of the muscles 
could be produced by variations in the 
number of cells acted on and by the in- 
tensity of the impulse delivered by . the 
nervous ‘‘ ignition system.’’ 

That the intensity of impulse has an 
influence is shown by the increased mus- 
cular strength in anger or insanity, and 
that this can be increased to the point 
of disruption is shown by the ruptured 
muscle cells when death is caused by 
electric shock. 

The ‘‘slow oxidation ” of fuel in the 
animal] heat engine seems an attempt at 
analogy with the steam engine, and does 
not fit well. Should not the analogy be 
rather with the explosive motor? In other 
words, do not the facts lead toward the 
conclusion that the muscle is an explosive 
motor in many respects similar to those 
which drive our automobiles? 

If this is the case, may we not assume 
that the whole process of digestion and 
assimilation is one of gasification, dif- 
fusion of gases through membranes, and 
solution of gases in liquids? 

We know that this is true of the oxygen 
and carbon-dioxide, why not also of the 
Jnydro-carbon fuel?—‘‘ Scientific Ameri- 
can.” 

— 6 0 


TIRE TROUBLE OF UNDER- 
INFLATION. 


Under-inflation is the cause of nearly 
50 per cent. of tire trouble, according to 
the United States Rubber Company’s 
` technical department. 

A tire is constructed, the statement 
. proceeds, with the idea that it is to be 
inflated to such an extent that it will 
retain its curved outline as the wheel 
yevolves. If there is not enough air in 
the tire, or if it is overloaded, the part 
of the tire that rests on the ground will 
unduly flatten out instead of remaining 
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rounded. A simple experiment will illus- 
trate just what takes place within the 
tire when it is being deflected or distorted, 
and why too great distortion is so destruc- 
tive to tire life, and why such emphasis 
is placed upon the importance of keeping 
this distortion down to the lowest point 
consistent with good riding comfort: Take 
+ book with flexible covers, and make 
mark istraight across the ends of the 
pages at the top. The mark should be 
made about two-thirds of the distance from 
the binding to the other side. Bend the 
book sharply across the middle. You will 
note that as the book bends the line 
begins to lengthen. and to assume a 
diagonal position. This means that the 
pages have moved, some of them a con 
siderable distance. 

A tire is built up of layers, resting one 
upon the other, just as the pages of the 
book lie one upon the other, but there is 
this essential difference, that the pages 
are not stuck together, and slip over each 
other easily when the book is bent, 
whereas between the plies of a tire are 
layers of rabber gum which bind the plies 
together. When the plies are bent out 
of position, if the tire is not to be injured, 
there must be no greater distortion of the 
plies than is afforded by the stretch in 
the layers of rubber. If there is too much 
distortion the layers of rubber: will be 
stretched too far, and will be torn away 
from the plies of fabric. 


SCIENTIFIC SOCIETIES. 


BRITISH ASTRONOMICAL 
ASSOCIATION. 


A paper read at the meeting of the 
British Astronomical Association, held in 
Sion College, on the 29th ult., was by 
Mr. Doig, on ‘‘ The Colours of Double 
Stars.” Generally when the components 
of a double star are of the same magnitude 
tley are apparently of the same colour, 
but when one is brighter than the other 
the colours tend to contrast. Analysis of 
a large number of cases has convinced Mr. 
Doig that. there is a strong tendency to 
attribute a bluer colour to the Janiter 
companion, on account of the effect of 
contrast. - 

He considers that, as a rule, the Janiter 
star is more rapidly advancing in type, 
so that if both are giants, the Janiter 
should be the ‘‘bluer,’’ and if both are 
dwarfs the same reasoning will make the 
Janiter star the ‘‘ redder,” as by Russell’s 
theory, the order of evolution is from a 


red giant of low density to a. maximum. 


99 


“ blueness ’’ with increasing density and 
rising temperature, followed by a.further 
increase in density, but a decrease of tem- 


perature and a return down the colour 


scale to a dwarf: red stage. He finds that 
when both stars are dwarfs there is much 
greater proportion of cases with the 
brighter star the bluer,. and thinks. it 
should be so nearly always. 

Mr. Jackson objected that two of the 
nearer stars, Sirius and “40 Eridani,” 
had been omitted by Mr. Doig, and that 
these did not fit into Mr. Doig’s scheme 
nor into Russells. Mr. Doig regards 
these stars as exceptional, but Mr. Jack- 
son thinks that it is only because they 
are near neighbours. that we know so much 
about them, and that probably many more 
stars are like them, but are too far off 
for classification. 

The President (Mr. Goodacre) gave an 
account of an interesting observation 
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which he made,last June near the Arcis 
Circle, when the sun set so slowly darn 
the short night that the “green flash” | 
was visible a great deal longer than i; 
usually the case. 

Mr. Lepper gaye an account of Professor 
Rordame’s work on the atmosphere d 
Venus. He considers tha the dark shad. 
ings variously noted by differen 
observers indicate a thinning of the cloud 
sheet that covers the planet, and are du — 
to strong winds. Estimates of the rota 
tion of the planet cannot, therefore, be 
based with any confidence on the more 
ment of these markings. 

Dr. Crommelin compare.i the suggestion 
of wind aloft Venus to the proved upper 
current that took the volcanic dust fron — 
the Krakatoa eruption of 1883 round the 
world at least three times in the came 
direction. 

Dr. Steavenson and Mr. Waterfield gare 
the results of their observations of the 
occultation of Aldebaran a few weeks ago, 
but they did not agree in their estimate 
of the encroachment of the image on the 
limb of the moon, Dr. Steavenson man- 
taining that the star disappeared sud- 
denly when the spurious disc was bisected 
by the limb, while Mr. Waterfield claimed 
to have seen the whole of the spurious 
disc projected within the moon’s limb, 
although he was certain of the accuracy 
of his focus. 


NOTTINGHAM ASTRONOMICAL 
SOCIBTY. 
Session 1922-1923. 

President, W. Malin Hunt, F.R.AS; 
Vice-President, W. E. T. Harig, 
M.LM.E.; Treasurer, W. T. Hasli; 
Recorder, P. A. S. Foster ; Secretary, L. 
Mosley, 49, Wiverton Road, Nottingham 

The opening meeting was held on Sep- 
tember 27, at the University College, 
Nottingham, the president, Mr. W. Malin 
Hunt, F.R.A.S., in the chair. Aiter om- 
menting on the successful commencement 
of the session, the president addressed the | 
meeting on “The Life and Work of Sir 
David Gill,’’ and exhibited some interes 
ing lantern slides. A number of refer- 
ences to Lady Gill added a certain charm 
to the address, which was much appre 
ated by all present. A hearty vote of 
thanks to the President brought the met- 
ing to a close. 

October 26.—The President in the 
chair.—The vice-president, Mr. W. E. + 
‘Hartley, M.I.M.E., gave a very interest- 
ing lecture on ‘‘ Silvering Mirrors,” and 
emphasised the point that it was nob 
difficult work if the various operations 
were carefully considered. 

November 29.—The President in the 
chair.—The Mundella School Scientif 
Society were present at this meeting. 

Mr, S. E. Baynes-Smith, B.Sc., g276 2 
lecture on “ Relativity,” illustrated 
lantern slides and experiments. 
sidering the short time at his di , 
lecturer covered a.vast field, and he rg 
remarkably successful in explaining T 
a difficult subject in popular terms. j 
lecturer, commenting on the high mathe- 
matics involved, remarked that there <i 
only a limited number.of persons CAP it 
of dealing with the whole problem, pe 
said we were very fortunate in havm$ 
of our own countrynien, Prof. Eddings 
amongst them. The meeting closed y 
a hearty vote of jthanks and congr? 
tions to; Mri Raynes-Smith. 


———— 
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SCIENTIFIC NEWS. 


Se ee 

A. telegram has been received by the 
Astronomer Royal from Professor Strom- 
dren, Director of the Central Station for 
Astronomical telegrams, saying that M. 
Zivierel, a Roumanian astronomer, 
announces the discovery of a new star 
of the first magnitude in Right Ascen- 
sion 282 deg. and North Polar distance 
62 deg. Owing to cloudy weather, it has 
been impossible to verify this at Green- 
wich ; but it was thought desirable to 
amake the announcement to the Press. 


A. comet, the fourth of the 
covered at the Cape by Skjellerup on 
November 25. It was about 11 hours 
Right Ascension and nearly 11 deg. South 
of. the Equator. Since it was moving to- 
wards the South-East at a rate of two 
degrees per day, it is unlikely to be seen 
in these latitudes for some time to come, 
and perhaps it will only be observed in 
the Southern hemisphere. 


** The canse of sleep is as unknown to-day 
as ıt was two thousand years ago,” said 
Dr. H. M. Léon in a lecture which he gave 
last week on “The Physiology of Sleep ” 
at the London College of Physiology, 
Taviton Street. As a physiological condi- 
tion, continued the lecturer, sleep is as 
normal as waking life, but dreams pre- 
sented many unusual, if not abnormal, 
features. When human beings fell asleep 
the eyelids were lowered on the eyeballs, 
which turned upwards and slightly in- 
wards. The whole body, especially the 
face, presented a picture of complete 
repose. Respiration was modified and 
lowered. A sleeping man inspired one litre 
of air, instead of seven litres when he 
was awake. There was also a difference in 
the amount of carbonic acid exhaled and 
of oxygen inhaled. During sleep the 
respiratory act in man changed in charac- 
ter. Men required eight hours’ sleep, 
women seven, but this rule differed very 
much according to age and other condi- 
tions. An explanation of dreams might 
lie in the fact that during sleep attention 
was relaxed, whereas in waking hours it 
was continually at work. Describing the 
theories advanced as to the cause of sleep, 
Dr. Léon said there were objections to all 
of them, and after two thousand years 
science was no further advanced as to the 

actual cause. 


The Board of Trade has appointed a 
Departmental Committee to go into the 
question of gas charges on a thermal basis. 
The chairman is Sir Clarendon Hyde, a 
partner with Lord Cowdray in the firm of 
S. Pearson and Son, Ltd., and deputy- 
chairman of the Metropolitan Railway 
Company. The four other members are 
Mr. Arthur Balfour, of Sheffield; Sir 
James Martin, senior partner of Martin, 
Farlow, and Co., accountants; Mr. A. A. 
Pugh, secretary of the Iron and Steel 
Trades Federation; and Mr. W. J. U. 
Woolcock, general manager of the Asso- 
ciation of British Chemical Manufac- 
turers. 


A course of five lectures on “ The Nature 
of Ultra-Microscopic Viruses” will be 
given by Mr. F. W. Twort, M.R.C.S., 

' L.R.C.P. (superintendent of the Brown 
Institution) at the Royal College of Sur- 
geons, Lincoln’s Inn Fields, W.C., on 
December 11, 12, 15, 18, and 19, at 4 p.m. 


. At the 200th anniversary meeting of the 
Royal Society on the 30th ult. the 
Society’s medals were awarded, the list of 
which we gave on p. 183 of our issue of 
November 17. The following officers and 
members of the Council of the Society 


ar, was dis- 


were elected : President, Sir Charles Sher. | the outset, the benefits derived from 


rington ; Treasurer, Sir David Prain, 


Secretaries, Mr. W. B. Hardy and Mr. | tricity. 


ee 


J. H. Jeans; Foreign Secretary, Sir|fully covered, and practical work is 
Arthur Schuster. Other members of Coun- | carried to the standard of the Higher 
cil: Professor V. H. Blackman, Professor | School Certificate, with the aid of a few 
H.. C. H. Carpenter, Professor T. R.| notes from the Teacher. The last chapter ' 
Elliott, Professor A. Harden, Sir Sidney | will convey to the amateur the essentials 


Harmer, Professor W. M. Hicks, Profes-| of ‘‘ Wireless,” though necessarily in a 
sor H. F. Newall, Professor G. H. F. {| condensed form . 


Nuttall, Professor D. Noel Paton, Lori 
Rayleigh, Professor O. W. Richardson, 
Sir Ernest Rutherford, Dr. A. Scott, Mr. 
F. E. Smith, Sir Aubrey Strahan, and 
Professor J. T. Wilson. 


Messrs. William Rider and Son, Ltd., 
of 11, Paternoster Row, E.C., are issuing 
an English translation, at 5s., of ‘‘ The 
Mysteries of Hypnosis,’’ by Georges Du 
Dubour. together with three small bio- 


The second International Conference on | graphical memoirs of ‘‘ Martin Luther,” 
Serums, convoked by the health section of |by R. B. Ince; ‘‘ St. Martin, the French 
the League of Nations, has concluded its | Mystic,” by Arthur Edward Waite; and. 
labours by a plenary session held at the|‘‘ Joannes Baptista van Helmont,” by H. 


Pasteur Institute. Work 
brought to a successful conclusion, and an 
agreement has been reached by which 
uniform anti-toxic units are to be 
adopted. As an illustration for the neces- 
sity of this measure, it is pointed out that 


on serums|Stanley and I. 
against tetanus and diphtheria has been | each. 


M. I. Redgrove, at 2s. 
———_—__) = 8 0 


LETTERS TO THE EDITOR 


before the agreement arrived at in Geneva | THE BRITISH ASTRONOMICAL ASSO- 


in September one Germ-r unit of anti- 
tetanus serum equalled 67 American units 
or 2,500 French units. As some of the big 
laboratories export their products all over 
the world, the confusion and even danger 
resulting from this state of affairs, 
felt, should be brought to an end. 


We regret to announce that Mr. Henry 


CIATION—THE BOURDON BARO- 
` METER—PARALLACTIC ANGLE— 
MAGNETIC DEVIATION—COMETS— 
DOGMATISM. i 


{[199.—The new President of the British 


it was | Astronomical Association, Mr. Walter Good- 


acre, is to be congratulated on the success of 
his first meeting. 
The Bourdon Barometer (321, p. 197).— 


John Elwes, F.R.S. , died at his residence, This instrument is valled a metallic baro- 
Colesborne Park, Glos.; on Sunday, the| meter, but sometimes an aneroid, to which 


26th ult., at the age of 76. Mr. Elwes was f| class it seems a 
a brother-in-law of the late Earl St.| the description 
His collection of 25,000 moths | its construction, which was omitted by the 
and butterflies was presented twenty years | querist, is put in ‘italics. 


Aldwyn. 


ago to the Natural History Museum. Mr. 
Elwes, who had travelled all over the 
world, had represented Great Britain 
officially at botanical and horticultural 
congresses at Petrograd and Amsterdam. 
He was past-President of the Royal Eng- 
lish Arboricultural Society an 


ropriately to belong. In 
Toe an essential point in 


1 


Sa ant) ae eee 


This apparatus consists of an elastic flat- | 


tened tube made of metal; exhausted of air, 
and bent into the form of a nearly complete 
circle. The cross-section of the tube 1s an 
ellipse, whose longer axis is perpendicular to 
the plane of the ring. This tube is sup- 
ported at the middle point of its circumfer- 


Royal Entomological Society of London, | circle are free, and if the atmospheric pres- 
and had been Vice-President of the Royal | sure increases the tube becomes more curved 
Horticultural Society. He was the author | and they approach one another, but if it 
of several books on Arboriculture, and had | decreases they separate. The reason for this 


of the} ence so that the ends of the incomplete ! 


been a frequent ‘contributor of papers to] is obscure. 


scientific and learned societies. 


Batrour.—On November 50, 1922, at|the modus operandi. 


Bourdon gave no explanation, 
and in several works which give a descrip- 
tion of the instrument there is no hint of 
There is an explana- 


Court Hill, Haslemere, passed peacefully | tion in the Quarterly Journal of the Meteoro- ! 


away Sir Isaac Bayley Balfour, K.B.E., | logical Society, Vol. l 
F.R.S., late Professor of Botany in the] which may be summarised as follows : 


University of Edinburgh and Regius 
Keeper of the Royal Botanic Garden, 
Edinburgh, aged 69 years. 


' “ Discovery’? for December (London :| js greater at the ends of the minor axis 
y 8 


I. (1872, Februa j)» 
e 
movement is due to the squeezing of the 
tube by the increase of pressure, or by its 
release if the pressure diminishes. Because 
of the elliptic shape of the tube, the pree 

an 


John Murray, 1s.) has a timely paper by | at the ends of the major, so that the minor 
Mr. O. H. T. Risbeth. M.A., on ‘“ The] axis diminishes, or the breadth of the tube 


Economic Development of Central Aus- 
tralia,” 


cated as the man likely to help Australia | gram, 


in her difficulties in respect of that region. 
Mr. R. B. Mowatt contributes some in- 
teresting “ Revelations Concerning th» 
Triple Alliance.” The other articles are 


in which the geologist is indi-|step in the argument 


contracts with increased pressure. The next | 
and the reader may like to |, 

raw a section of the tube in the ; 
plane of the circle. This will consist of two | 
incomplete concentric circles, the arcs of both | 
subtending an angle 6 (greater than 180°) 
at the common centre. Calling the radii of | 


` 
t 
0 


on “Ink Pigments in Writing,’ by C. | these two circles R and 7, suppose that the | | 


Ainsworth Mitchell, M.A., 


-C.3 | change in the atmospheric pressure changes ! 
“ Broadcasting by Directional Wireless,” hess quantities to 6’, R’, 


and 7’. The 


by Lieut.-Col. C. G. Chetwode-Crawley;|change of pressure cannot alter the length | 
“Some Children’s Games and Songs in] of the metal, so that 2 


Ancient Greece,” by Prof. W. R. Halli- 


day, B.A. ; and “The Movements of the jand therefore 


Planets,” by H. Spencer Toy, B.Sc., 
F.R.A.S. | 

“The Industrial Applications 
X-Rays,” by P. H. Kempton (London: 


Sir Isaac Pitman and Son, Ltd. 2s. 6d.). | R’ — 7’ less than R 
and | the above equation 6’ 


is an introduction to apparatus 
methods used in their production and 
application. 

“ Experimental Electricity and Mag- 
netism,” by S. E. Brown, M.A. (Cam 


R680 = R @, andr é@ =7'8’, 


(R - r)0 = (R' — 71) 2 
But R — 7 and R’ — 7’ are measures of the ` 


of | minor axis of the ellipse—that is, of the. 


breadth of the tube, and the squeeze makes 

— 7; consequently from. 

must be greater than! | 
6, which means that the ends of the tabe: ; 
come together, and so the explanation agrees: 
with the observed effect. If the air-pressure: — 
decreases below what it was when the instru-' , 


>} ment was made, R’—vr’ is greater than | 


bridge University Press, 5s.), is a well- | R — r, 6’ is less than 9, and the ends of the | 
designed attempt to give students, from | tube separate. l 


the 


The explanation appears simple and in-' 


recent advances in our knowledge of elec- | genious, even if it is not entirely satisfying... 


The Matriculation syllabus is| The writer (Rev. E. Hills) says that the: 


requires a dia- :— 
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actuating principle is analogous to that which 
causes a sack to straighten itself when it is 
filled, or the finger of a glove to. change its 
curvature when blown out. That when the 
exterior pressure on the metal tube of the 
Bourdon 1s diminished the interior pressure 
is relatively increased, and that this relative 
increase is the equivalent of putting in more 
air, or more material into the sack. 
Parallactic Angle (316, p. 197).—It is not 
clear what is meant by “ Position Angle of 
the Moon,” but it is possible that this querist 
intended to write parallactic angle, or the 
angle subtended by the arc between North 
Point and Vertex of the Moon, which is 
shown in the table of Occultations (see Astro- 
nomical Notes for November, p. 150, Oct. 27), 
and assuming this and that the month given 
in the query should be November and not 
October, as printed, we proceed :— 


sin, 88} (ZP) = 9.79415 
sin. 60 (P) = 9.88425 


sin. 284 (ZN) = 9.67840 


log. 
log. 


log. 


"log. tan. 884 (ZP) = 9.90061 
log. cos. 50 ( P ) = 9.80807 
log. tan. 27.1(PN) = 9.70868 
Moon’s N.P.D. = 73.1 
Sabstract PN 27.1 
MN = 46.0 

log. tan. 284 (ZN) = 9.78446 


log. sin. 46 (MN) = 9.85693 
log. tan. 37 ( M ) = 9.87763 


i.e., the parallactic angle ts 37°, which agrees 
with the difference between the angles 85° 
and 122° given in the table cited. In this 
computation P is the hour angle of the 
Moon, or the difference between the Moon’s 
R.A. and the sidereal time at 10 h. 8 m., 
which is found by help of the N.A. to be 
3 h. 20 m., or 50°. ‘The co-latitude of Green- 
wich is 384°. Further explanation is scarcely 
necessary, beyond saying that the above com- 
putation gives the solution of the usual 
spherical triangle ZPM formed by the Zenith, 
Pole, and Moon, and that an arc ZN is 
drawn at right angles to the side PM. This 
method is convenient, because if many paral- 
lactic angles are to be computed because 
tables of ZN and PN can be formed with 
hour angle for argument which is suitable 
for all declinations. 

Magnetic. Deviation (317, p. 197).—The 
deviation of the compass at Bristol at the 
present time is 15° West, which is probably 
correct within a few minutes. This value is 
taken from the recently published Handbook 
of. the British Astronomical Association, in 
which the mean values of the magnetic 
elements for 1922 are given provisionally 
combined with the Admiralty Chart of 
1917 (the latest published). Judging from 
this chart the westerly deviation from 
Bristol increases at the rate of 1° for 
24° of longitude going westward, or by 2’ 
for each 5 minutes (arc) of longitude. As 
to the time of disappearance of a star by 
occultation, each case must be separately 
computed. It is impossible to state a general 
difference between the times applicable to 
Bristol and to Greenwich. Writing gener- 
ally, an occultation occurs first at western 
stations just as a Solar eclipse does. This 
statement may be true for long distances 
such as between America and England, but 
the times of sorrel eae and re-appear- 
ances are so modified by other factors besides 
the longitude that it would not be applicable 
to the difference between Bristol and Green- 
wich. Considerable computation is necessary 
to find the exact time of an occultation, and 


. pesides this there are reasons connected with 


the uncertainty of the Moon’s tabular place 
that make the observations of an occultation 


-qinsuitable for determining local time. 


Comets.—A faint comet, 1922d, was dis- 
covered by Skjellerup at the Cape on 
November 25. The position on November 


a BAFGKM 
26.556 T was R.A. 11 h. O m. 49.9 s. | Primaries of Visual Pairs 4 32 14 28 21 1 
De ky gg ee 5 m. 30 s increasing. Decl i R, H. Poo ..e.ceeeeeeee 9 21 13 11 29 7 

© hwa uth, with Daily Motion 1° 22' | Stars to 8m.75 ........». 2 27 11 17 35 8 
Sour 2 Spectroscopic Binaries.. 83 26 10 12 16:3 


-| he was reluctantly obliged to 
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Later ephemerides of Baade’s Comet 
1922c) than that given in the Astronomical 
otes, p. 190, have been published. The 
comet is moving in Pegasus and conveni- 


ently placed for evening observation. It is 
possibly brighter than magmitude 10. 
| For GREENWICH MIDNIGHT. 
R.A. Dec. 
h. m. s. EN 
Dec. 4 2138 9 25 7 N. 
» 8 2148 8 24 13 ,, 
» 12 2158 3 23 21 ,, 
» 6 22 7 54 22 32 ,, 
» 20 2217 40 21 47 ,, 
» 24 22 2719 214, 
»» 28 22 36 50 20 25 ,, 
The date of perihelion passage is now 


believed to be October 26 or 27. 

It was not displeasing to read Dr. Steaven- 
son’s trenchant letter [186, p. 202] on the 
fallacy of dogmatic assertion, ‘but at the 
same time it is impossible to deny the 
weight of the evidence per contra in a par- 
ticular case, in Mr. Sargent’s letter which 
followed [187]. But, writing generally, how 
is it possible for any one to know exactly 
how much another person can see? and is it 
right to accuse someone of telling an untruth? 
The incident of Maskelyne and his assistant 
Kinebrook is a warning against such dogma- 
tism. Maskelyne wrote that Mr. Kinebrook 
had developed the habit of recording the 
time of the transit of stars half a second 
later (or earlier, I forget which) than he 
(Maskelyne) did, and though Mr. Kinebrook 
was an excellent assistant in other respects, 
art with him. 
It appears not to have occurred to Maskelyne 
that it might have been he who had de- 
veloped the habit. Personal Equation in 
transit observing was not recognised until 
thirty or forty years later. 

H. P. Hollis. 


A SKETCH OF THE PRESENT STATE 
OF STELLAR ASTRONOMY.—V. 


[200.}—T he Visual Binary Systems—The re- 
sults of modern workers culminating in the 
surveys of such observers as Burnham, Hough, 
Hussey, Aitken, and others, have enabled 
the last named to make a statistical review 
of the data for pairs which are sufficiently 
far apart to show as separate stars in our 
telescopes and yet be within limits of angular 
separation which indicate their probable 
physical connection. A brief summary of 
Prof. Aitken’s conclusions will indicate the 
present state of knowledge in this respect. 
Adopting a scale of maximum_ separations 
ranging from 1” when the combined stellar 
magnitude of the components is fainter than 
il m. 0. to 40” when the equivalent stellar 
magnitude is brighter than 2 m. 0, he finds 
that at least one star in every eighteen over 
the 9th magnitude is a close double star, 
visible as such with the Lick 56 in. The 
approximate limits of this instrument he puts 
as 0”.15 for separation of nearly equal 
stars, to 17.5 when the companion is as 
faint as 14 m. 5. He finds the proportion 
of stars that are double to be greater than 
the average in the Milky Way regions; and 
states that this is not merely a perspec- 
tive effect, due to the greater extension of 
the stellar system in the galactic directions. 
since the proportion of close to wide pairs 
is not greater in the Milky Way environs 
than elsewhere. Prof. Aitken also considers 
that the increase which is observed in the 
numbers as angular separation diminishes is 
a real augmentation in the number of really 
close pairs—i.e., those with smaller orbital 
dimensions. With regard to the distribution 
of pairs in the spectral types, classification 
of the primaries in nearly 4,000 systems gives 
the percentages below. For comparison, the 
percentages of 8773 stars given by E. C. 
Pickering in the Revised Harvard Photo- 
metry, and the figures for all stars down to 
about 8 m. 75 (from the table in the section 
on The Individual Star) are added; the 
figures in the line for spectroscopic pairs will 
be referred to later. 


‘more valuable comparison, which does nu ' 


‘dwarf classification of the stars, so that jt 
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It will be noticed that the visual pairs ar 
relatively scarce as compared with tho stan 
generally, in the „and K types, am 
numerous in G (especially), F, and A. 4 


seem to have yet been made, would take int 
account, as far as possible, the giant an 


could be ascertained whether the difference 
between the relative numbers of binaries and 
single stars are most marked. in the younger 
(giant) or older (dwarf) stars. This woul 
very probably throw some light on the que- 
tion of the origin of binaries, a subject to b 
treated briefly later. Actual orbits bave 
been computed for nearly 150 visual pain, 
the reliability of the elements diminishing 
general with dncrease in the period of revoiu 
tion. When the particulars of an orbit and 
the parallax are known with suficien 
accuracy, the total mass of the system 
in ‘terms of the Sun’s can be derived. 
The known values appear to vary with 
spectral type. By statistical methods, 
Russell has found the average total masa | 
to range from about 7 to 10 in giat 
systems of all spectral types, and in dwari 
pairs to vary from 5 or 6 in the “earlier” 
down to 0.7 or 1.0 in the “‘later” clases. 
This is what would be expected from the 
theory (previously referred to) that only the 
larger’ masses can reach the higher femper- 
tures of the so-called ‘‘early’’ B and 4 
types. The average total mass of a larg 
number of visual binary systems is about 1.8 
to 2.0 times that of the Sun. There is some 
discrepancy between the results of different 
computers in regard to the rejative mass 
of the two components of visual pairs. In 
the few cases for which adequate meridan 
observations have been made the ma 
modern computations indicate that, generally, 
the fainter components are the less masse. 
The eccentricity of the calculated orbits 
creases, on the average. with period of ro 
lution, the mean value for nearly 100 pain 
being about 0.50 against 0.06 for the o's 
of the eight major planets of the x 
system. This relationship of  eccentncty 
and period must, it is considered, have som 
physical significance. 
The Spectroscopie Binaries, — Several 
hundred stars are known to consist of two 
or more components revolving under mutual 
gravitational attraction so closely together 
as to be inseparable by ordinary telescopic 
means, jbut revealed by the periodic dis- 
placement or duplication of the lines m 
their spectra. In general, the known perio: 
are short and the orbital eccentricities. 
which also increase on the average with 
period of revolution, are smaller than m 
the visual binaries, the computed values 
averaging about 0.20. There is a gap between 
the longest periods of the spectroscopie pal 
and the shortest of the visual binaries. whi 
is probably due to the circumstance that the 
displacement of spectral lines in the a 
moving pairs is too small for discovery YY 
that method, while the stars themselves am 
nevertheless too close for separate visual de 
tection. The application of the interfero: 
meter to discovery of very close doubles may 
provide the means of bridging this ane 
which has grown narrower as instrumer 
means have improved. As shown in the ta)? 
in the foregoing paragraph, the distribution 
of the spectroscopic binaries ‘by spect 


classes reveals a preponderance in the B and 


A classes, in which nearly per en A 
the total is found. They are chiefiy n: j 
eye stars, which for the most part are g1an H 
and to this circumstance it may be, foun 
necessary to attribute the extremely high po 
portion of stars which have beer dem 
to be double by the spectroscope—somet tag 
like one in every three or four ‘ith i 
examined in this way. As Professor E = 
says, “ We do not yet know whether tha Aas 
centage will hold among the fainter $ an 
but on the evidence before us we may Hee 
ture the suggestion that perhaps the s ir 
of larger mass, and hence presuma ly grea 


luminosity, ’ ones which T 


k 
> 
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i. only be determined in individual sys- 
jj tems when ‘the angle of inclination of 
į -6he orbit plane to the line of sight is known 


T 


Ces in eclipsing or ‘* Algol” variables). 
~ verage 

. -angles of 
. s@stimated ; 


values corresponding to mean 
inclination can, however, be 
and when these are grouped 


a - according to spectral type the “ earlier” 


Stars turn out to be decided] 
_ -Massive, just as has been foun 
. Case in visual pairs. 


the more 
to be the 
When the spectra of 


‘both components are visible, thé relative dis- 


_ „Placements or “doublings’’ of the lines en- 


ble relative masses of the components to be 


. found, and in such cases it has been ascer- 
. -tained that, almost without exception, the 


fainter bodies are the less massive, the dis- 


. parity being greater with increase in differ- 
- -@emce of brightness of components. 


a) 


thing like 


The Eclipsing Binaries.—Yhere are sorfte- 
i 00 of these now known, a large 


. proportion of which are very faint and ditti- 


z cult therefore to study 
From their curves of light variation it has 
.been possible to derive a mass of valuable 
.information in regard to orbits, surface 
.brightnẹesses, and actual dimensions of the 
-individual components. 
.it has been found that the fainter star is 


particulars 


.larger than its primary. 
-may be explicable on one or both of two 


spectroscopically. 


In nearly every case 


self-luminous, and in no case has it been 
necessary to assume one component com- 


pletely dark. In about two-thirds of the sys- 


tems the difference in luminosity does not 


-exceed two stellar magnitudes, the greatest 


differences being about four magnitudes. 
The fainter star has been found to be usually 


redder than the other, whenever the colour 
-could be determined. 
-tion in eclipsing variables is variability of 


As the cause of selec- 


light, and not, as in spectroscopic binaries 


generally, their apparent brightness, we do 


not find the same large proportion of giahts 
among them. In the case of over 80 pairs, 
gf which were published by 
Shapley, the writer finds that four out of 
five are dwarf pairs, in which the fainter 
would, according to what is observed in 
visual pairs, be expected to have a “ later ”’ 


„type spectrum—i.e., be redder in colour. (See 
-section on Zhe Aye and Hate of Develop- 


ment of the Stars.) The relative dimen- 
sions of the components are rather unex- 


pected, however; in the giant pairs one out 


of five has the fainter star larger, but in the 
dwarf systems three out of tive have the 
fainter the larger in diameter, and presum- 


.ably the less dense of the two components. 


Assuming the surface brightness values given 


_xrecently by Professor Seares, the writer finds 


that out of 36 giant and 75 dwarf visual 
physical pars, onty one or two of the dwarfs 
appear to have a secondary of diameter 
The discrepancy 


grounds. The first is the greater chance that 


-stars with companions of abnormal develop- 


ment and unusually great dimensions will bo 


-observed as eclipsing variables; the second 
is the possibility that close binaries of the 


eclipsing and spectroscopic type may be 


. different in their mode of origin from the 


visual and more widely separated pairs. The 


.great majority of eclipsing pairs belong, like 


the spectroscopic binaries, to the B and A 


‘types, and the densities derived from their 


study have, as previously mentioned, assisted 
materially in the development of the modern 
theory of stellar evolution. Such eccentri- 
cities of orbits as can be derived show the 
small. values corresponding to the compara- 
tively short periods, and a number of sys- 
-tems are known to be practically circular. ' 

References : Aitken ‘‘ The Binary Stars”’ ; 
M.N.R.A.S., Nov. 1920. p. 3 (Jackson and 
Furner); Shapley, ‘A Study of the Orbits 
-of Eclipsing Binaries,” Contrib. from the 
Princeton Observatory, 1915.) 

Rhodelta. 


(To be continued.) 


PLANETARY OBSERVATIONS, 


(201.—My views exactly coincide with 
‘those so clearly expressed by Dr. Steavenson 
in letter 186, and as regards the lines on 
Venus and Mercury, my position is one of 
suspended judgment, therefore I cannot pre- 


‘Prof. Lowell sent me a 
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judge the case by adopting such explanations 
as imagination or eyestrain. 

With reference to Mr. Sargent’s letter 
(187), I am not aware that anyone has claimed 
that the conditions at Flagstaff are such as 
“never to be equalled anywhere else,” but 
that the conditions there sometimes enable 
observers to see more than larger telescopes 
elsewhere will -show has been conclusively 
proved. A chart of a portion of the sky in 
Ophiuchus was made at the Lick Observa- 
tory with the 56-in. refractor. It contained 


161 faint stars and was issued as a sort of 


challenge to other observatories. Lowell took 
it up; he and Mr. Lampland each indepen- 
dently made a chart of the same portion of 
the sky, and each of them mapped twelve 
more faint stars than the Lick chart con- 
tained; four of them ‘being 14-15 magnitude 
and eight ‘between 16 and 17 magnitude. 
Trial was made at the Yerkes Observatory 
with the 40-in., but Lowell’s extra stars were 
not seen. A photograph was then taken, and 
the Flagstaff charts were shown to be cor- 
rect. Thus the Flagstaff 24-in. telescope was 
shown to be more efficient than either the 
Lick ó6-in. or the Yerkes 40-in.; probably 
mney owing to better seeing conditions, 
though they were mot then at their best. 
print of his report 
on the subject at the time, together with 
copies of the respective charts. ` 

Whatever Prof. Frost may have intended 
by his statement that the Yerkes telescope 
was “‘too powerful for canals,” he really 


stated a scientific fact. Everyone acquainted 


with the optics of the telescope ought to 
know that the use of a larger aperture, or 
higher power, than the seeing conditions 
warrant inevitably results in fine lines being 
broken “up into diffused and disconnected 
markings, though coarser details may- be 
fairly well seen. This seems to be the expla- 
nation of Antoniadi’s experiences, as Lowell 
pointed out in 1910. All experienced ob- 
servers know that it is usually necessary to 
stop down a large telescope to see fine detail 
properly, and it is the same in using a 
camera. | 

Double canals are alleged to be illusions, 
but Prof. Todd’s expedition secured twenty 
different plates showing double canals! . 

Amongst the last photographs sent me by 
Professor Lowell was one of a drawing 
made by G. H. Hamilton, M.A., F.R.A.S.. 
when a visitor at Flagstaff. Prof. Lowell 
had taken «a photograph of Mars on March 
15, 1916, and Mr. Hamilton made a care- 
fully measured and enlarged drawing to show 
what he could see on it. It shows some 
forty canals, many very faint, twenty oases, 
and other details ! 

Mr. Sargent rather depreciates the photo- 
graphs as regards canal lines, but apparently 
he does mot take into consideration the grain 
of the film. Quick plates are essential, but the 
quicker they are the coarser is the grain, 
and this must necessarily have its effect on 
fine lines. Lowel! repeatedly gave cautions 
as to this. 

I heard at the B.A.A. that Lowell ad- 


‘mitted he was mistaken about the Venusian 


lines, and taking it as true, quoted it in one 
of my letters in “ Ours ’’ in 1905. Lowel) 
saw it and wrote, erclosing his Observatory 
Bulletin on his Venus observations, with the 
comment: ™ This will correct what I judge 
to be a slightly mistaken impression you 
have acquired.” As the Venusian lines were 
seen and drawn. by several members of the 
observatory staff, amongst them Dr. Slipher 
(the present Director at Flagstaff), Mr. E. C. 
Slipher, and Miss Leonard, I concluded that 
the alleged admission of mistake was only 
one of the many incorrect reports so freely 
circulated about Prof. Lowell. 
| Mark Wicks. 


Surrey Lodge, Thornton Heath. 


MERCURY AND VENUS. 


[202.1—In ‘his letter (No. 178) Mr. Ellison 
raises some points which I feel bound to 
answer. I have never seen Mercury through 
a large telescope. Enough for me that Schia- 
parelli and Lowell have seen the markings 
on Mercury and Venus; if they are roman- 
cers, my theory of the physical conditions of 
these planets fails to the ground. Take it 
for a moment that they were wrong, and that 


LE 
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no markings of any definite kind can be seen 
on these worlds; what follows? Either 
(1) that they are spheres of perfect smooth- 
ness and entirely lacking in vertical relief of 
any kind, like billiard balls—a perfectly in- 
credible supposition; on (2) that they are 
quite screened ‘by a continuous dense mass of 
cloud; or (3) that our: observing powers are 
not powerful and accurate enough to see what 
is there. I should prefer the last hypothesis, 


for here comes in the personal equation which 


makes it quite possible for Lowell and Schia- 


parelli to see, in their crystal-clear air. 


Next as to Mercury’s atmosphere and water 
vapour: Lowell, after prolonged observatien, 
states that Mercury’s diameter is 3,400 miles, 
compared with Mars’ 4,200, instead of the 
bare 3,000 which was formerly assigned to 


him. This means a mass increased by nearly — 


one-half, and does bring him within com- 
parable distance of Mars’s bulk. So, as it is 
patent to anybody that Mars has succeeded 
in retaining both air and much water, the 
probability is that Mercury is not so bare of 
either as has been supposed. That theory of 
the inability of small worlds to hold air and 
water vapour has been so patently over- 
burdened that its breakdown is clear. Some 
hitch prevents the reasoning of the labora- 
tory jar from being valid for the large globe 
in space. There is nothing half so unlikely 
in that as there is in supposing that no small 
world can retain gases. Why, even the Moon 
shows pretty plain evidence that it has not 
yet lost all of its vapour (see Pickering’s 
recent observations). 

Re Venus’s dust-clouds.-I don’t think thev 
do account for her very great brightness. Of 
that I offer no special exptanation, except that 
most likely the reflecting power of water- 


vapour clouds has been under-estimated. But | 
to suppose, as some do, that a clear atmo- ` 


Ta can reflect more brilliantly than a 
cloud-mass, is a patent contradiction of the 
visible facts; it could refract, but it could 
not reflect; it would not be transparent gas 
if it did. That seems to be a mistaken de- 
duction of Lowell’s. l 
In conclusion, let me say tbat, right 
through this discussion, I have reasoned 
upon the observations of the astronomers I 
named, and built up-a reasonable theory of 
what those observations may imply in the 
way of physical conditions. If, after all, 
Lowell is wrong and Pickering’s three-day 
rotation period of Venus is right, quite 
another physical state would be the true case, 
and one much more difficult to reconcile with 
the existence of life as we know it upon 
Venus; but my Mercury theory stil] stands 
until something more probable comes along. 
Truro. | W. G. Hale. 


THE SUN—VENUS AND MERCURY. 


[203.J—The Sun was viewed on 21 days in 
November, and three disturbances were 
noted, all southern. A small line of dots first 
seen on October 31 survived till November 2 
only. A large spot of about 18,000 miles dia- 
meter, steadily decreasing as it crossed the 
disc, was central about midnight on the 10th, 
and two spots, apparently in the developing 
stage, were first seen on the 29th, but prob- 
ably entered the limb on the 28th. This and 
the preceding form a prolongation of the 
large group seen at W. Limb on October 20 
and 21 and a fresh development in front of 
it. This is quite a normal course of pro- 
cedure, but in very big outbreaks there is 
usually a similar line facing it across the 
Equator. John McHarg. 


THE’ SUN IN NOVEMBER. 


[204.]—As I observe the Sun daily. when- 
ever opportunity offers, in connection with 
the B.A.A., it may interest some if a brief 
summary of this work is sent monthly to 
the “E.M.” The object of the work is to 
keep a record of sunspots and facule. 
Measurements of positions are made usually 
with a micrometer eyepiece; sometimes 
checked by projected disc. These are after- 
wards plotted on 6-in. discs. Sketches of 
the groups are made on a scale of 2 ft. to 
the solar diameter. A diary is kept. 

The instrument used is a 4in. Grubb re- 
fractor—of fine definition, mounted equatori- 
ally on anironypillar,-and clock-driven. The 
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whole rests on a solid cylinder of concrete, 
and is contained in a small octagonal wooden 
observatory, with revolving dome, covered 
with ruberoid. The measures are made with 
a Slade micrometer eyepiece; the eyepieces 
used are generallye— , | 


A. Power 33. For the “preliminary re- 
connaissance.” : | 

1. Power 51. Whole disc; just comes 
* within the field. | 

2. Power 108. For sketching on 2 ft. 
. scale. k ‘ 


Slade. Power 51. For measurements of 
position. 

Only a brief and general account wil] be 
sent to this journal. 

Notes for November, 1922. 

Number of groups seen, 3. Nos. 63 to 65. 

Number of days of observation, 21. 

Number of days without spots, 7.. ` 

52 was a’ small elongated group of dots, 
seen on 2nd, a little f.c.m. It had vanished 
on November 4. 

65 was a rather interesting spot,. solid, 
u. and p., solitary, and larger than what 
we have been having lately. It was just 
round the limb on November 5, and then 
took its course across the disc, crossing the 
cm. on 10th, 11th, a little s. of centre. 
It was followed almost every day. until 
November 15. On November 8 there was 
some fine detail visible—two whiteish humps 
projected from n. side of umbra—one of 
these, the f., was continued in a delicate 


filament light, across the umbra. The p. 
hump pomted towards a dull cloud suspended 
over the umbra. ' | 


64 : two-minute elongated. smudges seen in 
n.p. quadrant, towards limb, on` 22nd. 
S 65: a moderate-sized group just round 
limb on 28th. It had developed a little next 
day into the principal spot, leading, u. and P 
with small attendants p. and f., and f. at a 
distance was a small spot. is 

Note.—Abbreviations used occasionally — 
“u. and p., meaning the spot has well- 
defined: umbra and penumbra; “ C.P., cen- 
tral parallel of declination passing through 
the centre of visible disc ; c.m., the cen- 
tral. meridian or line passing n: and s. 
through the centre; and at right-angles to 

Ə pi “p.” and “f,” of course,- equals 
preceding and following, as usual, in the 
astronomical eyepiece, but, as a diagonal is 
always used, the n. point is at the top 
of the diagrams or view in telescope, the 
s. point at the bottom; “g.” means granu- 
lated surface seen. , 

For some long time the Sun has been on 
the whole very quiet. Perhaps. we may be 
approaching a time of activity, but it is 
unwise to prophesy. 

| . E. E. Markwick, Col. 
The Knowle, West Moors, Dorset, 
December 1, 1922, 


MICROSCOPICAL: WATER BLOOM— 
CHODATELLA — CHOANO-FLAGEL- 


[205.]—Early in May of this year the 
water in my large aquarium. became turbid 
without being olfactorily foul; and, despite 
repeated syphoning off, remained so until 
the beginning of August. ` , 

The turbidity, yellowish-green in colour; 
was found to be due to the superabundance 
of two genera of unicellular algæ—viz., a 
species of Chodatella and Ankistrodesmus in 
several species, including Selenastrum ; and, 
since the phenomenon presented all the 
characteristics of that extraordinary condi- 
tion known as water-bloom or “‘ Breaking 
of the Meres,” it would be igteresting to 
know if any record has been made of either 
or both of these organisms being responsible 
for the phenomenon on a large scale. 

The Chodatella proved quite an interest- 
ing object. In form, a short cylinder 
5—6 p long by 3—4 pu wide, with diatomin- 
yellow coloured cell contents, at first glance 
and viewed from its side it might easily be 
mistaken for a small diatom; while, in end 
view, I myself mistook it for a large variety 
o at minute f.w. foram Diplophrys 
Archeri, especially when what appeared to 
be pseudopodic filaments were du y found. 

e filaments in question, however, proved 
_to be rigid and motionless, and are, in fact, 
oxtremely fine bristles, the chief function of 


which no doubt is to give buoyancy ‘to the 
plant and aid its suspension in the water. 
_ These bristles radiate in a very beautiful 


way from the periphery of each cell-end, and 


are of such extreme tenuity as to constitute 


a severe test for the {th objective with trans- | 
‘mitted light, the magnification and N.A. of 


a 1-10th water-immersion lens being neces- 
sary to trace an individual filament to its 


distal end. The true beauty of these append- | 


ages can really only. be seen by d.g.i. when 
the ith is quite adequate. 7 
Strange to say, friends to whom I sent 
tubes containing large numbers of Choda- 
tella all reported inability to see the bristles. 
This was somewhat puzzling until I began 
myself to encounter specimen after specimen 


| without the characteristic terminal fringes. 


At the same time the water, which for 


months had- been rendered turbid by ‘their 


presence, was evidently clearing. Here, then, 


was the explanation. 


The bristles, being of such a. delicate 


nature, are probably not only unable tof 


withstand a postal journey, but are. very 
readily cast off by the organism just as soon 
as unfavourable conditions arise in its en- 
vironment. 

I have recently found a much larger form 
of Chodatella in a ditch near Westward Ho! 


r 


Golf Links. In this variety the bristles are} 


slightly thicker and considerably more 
numerous, 50 or 60 at each end compared 


with 6 or 8 in the aquarium form, and, for 


this reason presents. a still more striking 
appearance under d.g.i., 


It is perhaps worthy of-note that in both} 


these`varieties the bases of the bristles are 
distinctly enlarged; so evidently so in the 
large variety as to leave groove-like impres- 
sions in the cell wall, which are readily seen 


when the cell contents and bristles have 
Now, bristles with .swollen| ` 
bases are not a generic feature of Chodatella, |, |: 


disappeared. 


but of a nearly related genus Lagerheimia. 
On the other hand, the latter is said to have 
never more than four bristles. The question 
therefore, naturally arises: Is the alga I 
have been describing a Chodatella, after all? 
Or are we up against one more instance of 
redundancy, not merely of a species but of 
a genus? SE 
I. would like to take this opportunity of 
asking any reader who has access to up-to- 
date pond-life literature to ‘inform me 
whether Saville-Kent’s picturesque observa- 
tions and statements on the food-incepting 
process in the Choano-flagellata have been 
authoritatively questioned or refuted. I am 
specially anxious to learn if an account has 
been published of the actual means whereby 
bacteria and other food materials are taken 
‘in by illoricate members of the group, since, 
thanks to an abundant and constant supply 


of these monads from my aquarium, I have |]: 


myself solved what was for many years an 
unsolved problem, although where the diffi- 
culty has been in seeing what I and several 
friends have seen with a Beck 1-10th water- 
immersion lens (an excellent and most use- 
ful objective, by the way), and how Saville 
Kent managed to overlook this and many 
other things connected with these interest- 
ing flagellates, is astonishing, not to say in- 
‘explicable. W. Neale: Ellis. 
Appledore, North Devon. 


STRUCTURE IN BACILLI. 


[206.}—Letter 193 is interesting, for 
there is certainly no instrumental or optical 
reason why the internal structure of bacilli 
should not have been seen any time during 
the past fifty years, therefore it may well 
be that the structure in the bubonic plague 
and anthrax bacilli described and figured in 
the Quekett Journal for 1900, pp. 387-390, 
is really as much of a “discovery ” as that 
of the already long-known small bodies in 
the anthrax bacillus recently accomplished 
‘by means of ultra-violet light, the employ- 
ment of which is about as necessary for the 
purpose as that of a field-gun would be to 
shoot a sparrow! Doubtless others besides 
the writer would be glad for precise informa- 
tion and references of specific published de- 
tails of definite internal bacterial cell-struc- 
ture seen and figured previously to 1900, 
for at that time apparently many British 
bacteriologists were aware of none, a well- 


known optician having told’ the writer, my 


| after the publication of the paper relemd 


to, that the idea of uny structure being vishe 
in bacilli was a subject of mirth to the 
frequenting his shop. = ie 

Ealing. A. A. C. Eliot Merlin. 


AN 84-IN. REFLECTING TELESCOPE 

[207.]—The enclosed is a photograph of a 
84-in. reflecting. telescope, amateur-mé 
throughout. ,With the exception of the equ 
torial stand it is my own work, and coverd 
a period of nine months, working on an are 
age eight hours per week. . . 
-- The tube is built up of wood laths screwed 
-to aluminium flanged rings, and rotates in 
the cradle so that the eyepiece can.be turme 
to any convenient angle. It is perfectly rigi 
apd free from vibration. ; 


night site 
on one & 
x300, I hare 


seen the companion of Gamma Andromede 


There has not been a first-class 
the telescope was completed, but 
bwo occasions, with a power of 


elongated. The position angle, not previously 
looked up, turned ‘out to be correct. P 
The star images in and out of focus testy 
to the mirror being perfectly corrected, 8 
definition is all that can ‘be desired. ee 
I have had some excellent views of n 
and clusters, and am lcoking forward to some 
good results in planetary work next year. 
Manchester. E.- Denton Sherlock. 


REPORT OF MEETING OF QUEKETT 
MICROSCOPICAL CLUB. i 
[208.—Will you kindly correct two sma 
printer’s errors in the above! cael 
Throughout the report “Coolgi § 


read ‘‘ Golgi.” . 
The heading of the eighth paragraph 
me of the 


should read:— 

‘“‘ Owing to tthe fact that the volu s 
nucleus increases as the cube of its 1a” 
while the surface area only increases, ane 
square of the radius, cells rarely cr 


eat A. Moxley Joms 
—e o0 
Protection Against Case-hardenmę. b 
case-hardening articles, parts of T A 
not to be cased, it is well known tha ay the 
ing of copper electrolytically deposit att 
latter parts affords a convenient meti oA 
protection. Dipping the articles 1m 5 artil 
of copper: salts is ineffective In an, + Ciel 
by Professor L. Guillet in the G val 
the author gives the results of ex ae af 
made to determine the least thi o from 
copper that suffices for the Pas og to 
which we learn that a coating O ua 
0.03 mm. affords complete protection ® 4. 
temperature of 1,000° C., whilst the 
parts are cased to a depth of 1 m ‘ing 
casing is to be 2 mm. thick a CO amper 
0.03 to 0.04 mm. is required. At 4 thick » 
ture,of 850° ©. for a case 1 mm. 7 
coating. of)0:01( to 0:02 mm. suffices. 


~ 


| 
| 
| 
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Ci i, | 80,640 in. = 720 x 112. So for one mile of | and let R,, its resistance, be 2 ohms. Let R- 
st! REPLIES TO QUERIES. {rolling contact the cycloidal mileage is{the resistance of the mon-inductive resistance, 
AT og: l '80,640 r i . ; be 3 ohms. Now the two resistances as su 

| , 83 350 = aa miles. To obtain a corresponding may be treated as one resistance, R=R,+R,= 
{1 ¢-,,,[258.J—RADIUS OF CIRCULAR ARC.—| f 3 5 ohms. Now let f, the frequency of the- 
ist. ‘This solution of “Cosmo's” interesting pro-| result for ten miles, multiply 1T x 10. Thelsupply, be 50 cycles per second, then 


age blem m ; = eee: eee ig. 

ae ay do. R= in (Bia) ng 
p- C299.J—ENLARGED PROSTATE GLAND. 
2° s—-<\ course of Wildungen water should cer- 
~ tainly be tried before even considering an 
->= @peration of any kind. If unable to go ta 
- NW ildungen, where a speciality is made of the 
= treatment of this complaint, querist should get 
zz clozen bottles and try the cure at home. A 
z-elative of mine who suffered severely at the 
azo of sixty-five, and was arranging for an 
<z>peration, heard of the Wildungen water in 
the “EM.” After one dozen bottles he was 
zzreatly relieved, and a further dozen effected 
~vh at, after about fifteen years, appears to be 

Practically a complete cure. B.Sc. 


[508.1—PERISTALTIC ACTION OF THE 
IBOWELS.—I advise you to try vaseline. Take 
=. heaped teaspoon on rising in the morning, 
another in middle of day, between meals, and 
another at bedtime. I find it excellent, and 

“two of my friends also. I use the yellow 
** Ghesebrough ” in 1 Ib. tins, obtainable from 
any chemist. I have taken it regularly for 
months. I find it quite safe to take, and there 
“gre no bad after-effects as with opening 
medicines. It merely acts as a lubricant, but, 
as far as I know, is only a palliative. 

E. F. A. P. 


gad C3509.]—PIANO-PLAYER.--I have had the 
3) same trouble, due to dust in tracker-board 
l passages. If you have a carpet vacuum 
cleaner you can easily remove the dust. 
Special vacuum pumps are sold for the pur- 
pose. If this does not cure, it may be due to 
faulty piano or player action, in which case it 
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the perforations in the paper are not in line 
with the holes in tracker-board the same 
trouble will be caused. . A. P. 


[313.]--DISTANCE OF BICYCLE WHEEL 
T'RAVEL.—Horizontally, and for any multiple 
of half a turn of the wheel, a point on the cir- 
cumference of the tire will travel the same 
distance as the machine frame travels, pro- 
DORY vided that the starting point on the heal 
circle is on the vertical centre line through the 


would be advisable to consult an expert. If] 


w=2rf=1007. First consider the lower branch. 
containing R and L (see vector diagram, 
Fig. 2). The applied EMF has two components, 
I,Lw, 90° ahead of the current I,, and I,R. 
in phase with I,. ; F 
From geometry—E = l VR? + (Lo)? 

= I, V25 + 40 


cycloidal travel when the number of turns con- 
tains a fraction other than a half calls for 
rather elaborate calculation, not being a 
matter of that simple proportion to horizontal 
travel which relates to regular half turns and 
whole turns. In the upper part of the diagram 
linked bars call attention to the varying move- 


ment of the tracing point in the horizontal = 8.05 Ty oc cc sees eeeeees (1). 
sense between points of half-revolution. Thef Also— cos. eee 
horizontal travel for each half-revolution de- 8.05 


fined by vertical centre line is found to be 
equal to the half-circumference of the rolling 
circle. In this reply some values mentioned 
are approximate, to illustrate method of com- 
putation. The circumference of a circle is 
5°14159 times the diameter, A. C. Garwood. 


{[315.J—FIRECLAY.—By some mischance 
the words ‘‘a mixture of fireclay and ” do not 
appear in my former reply, and their omission 
makes the reply unintelligible. “J. N. Os” 
reply is correct, but firebrick in coarse powder 
is better than sand. I agree with “D. J. S.” 
that fireclay alone is unsuitable, notwith- 
standing “ W. J. M.’s’”’ recommendation of it. 
It is interesting that three out of four replies 
recommend the same fire cement—a good testi- 
mony to our friend the maker at King’s ayan 

A. B. Searle. 


[318.J—IMPEDANCE.—I hope that this 
typical worked example will show “ R. K.” all 
hə requires to know. Let E be the voltage 


= power factor of lower 


circuit. 
0 (from tables) = 61.7° 
and sin. 0 = ‘786 

Now consider the impedances in parallel. (See- 
vector diagram, Fig. 3.) 
I, = ECw = 100r x 400 x 10.6 = .1255 E... .(2) 
This component of live current I leads the- 
applied E.M.F. by 90°. The other component 


E 
z= a — ’ 1 
I, SOE 124 E from (1), and lags 


behind applied E.M.F. by 0 = 51.7%. The live 
current I leads the applied E.M.F. by some. 
angle œ. From geometry again— 
I sin. ġ = I, — I, sin. 0 
= E(.1255 — .124 x '785) 
= E(.1255 = 0975) = .028 E ooes (3) - 
Also— 


I cos. ø = I, cos. 0 = E(.124 x .62) 
= .072 E eeeeeserevesen eeeeeecces (4). 
From (8) and (4)— 


is I. 


@ = 21.8 = angle of lead 
cos. p = .932 = power factor of circuit 
Now— 
| I cos. ¢.= 072 E 

. q O72E &FE 


e 


932 12.9 


i.e., the impedance of the circuit = 129. If 
“R. K.” experiences any difficulty in any 


' 
R) ' 
ARIE 


aes 2 specific case and. would care to advertise his- 
address in the ‘‘ E. M.,’”’ I will be very glad to 
Fi g! give him any assistance I can. P. S. W. 


[321]—BOURDON AND RICHARDS’ 


ted. i axle. By fixing an index arm marked with a| across A B (Fig. 1), I the live' current, 1, the | BAROMETER. — Slightly modifying your 
rer line passing vertically downwards from theļcurrent in the upper branch, and I, the current | opening remarks, the instrument described 
mmt axle centre and approaching the rim, the}in the lower. ese are R.M.S. values. Let} answers to one I have possessed for some ten. 
ngle, reading of distances would be facilitated. The <a years past. Your “hollow cylinder of brass” 
be a mark on the flexible tire should be continued * is a flattened brass tube; other details may 
Sate around the rim transversely, for visibility. . pags. The tube is fairly well exhausted of 
vies To obtain a figure for tho distance along which air, the ends, of course, being sealed. At 
Lo a bicycle travels for one turn of the wheel it midway of its length it is securely held by a- 
z would be well to let the machine (carrying the cock or bracket. Clearly, as an elementary 
ut usual load) move forward along a direct line fact, the area of the outer surface of the tube 
eal for ten revolutions of wheel, starting from a Fi A> is greater than that of the inner. Any in- 
aN. mark on the‘level roadway. then to make c9 ie crease of atmospheric pressure would therefore 
ee another road mark showing where the tenth tend to make the ends approach each other; 
x turn finishes as indicaled by coincidence of whilst the resilience of the thing would answer 
the index line with rim mark and road mark. to any diminution thereof. And you may see- 
ne Suppose the distance measures 880 in., divide that, by reason of the amplification of motion 
aig by 10, obtaining 88 in., the effective wheel cir- bestowed on the pointer by rack and pinion, 
ri cumference which, by the principle of rolling ----—> Pe the necessary change in ourvature of the brass. 
a contact, equals the horizontal distance moved tube is very slight indeed. In my instrument 
through for one turn of the wheel circle. A (which seems to have been awarded some form 
'. i of Sa ae ee and 1851) he une aur 
: j JE auet inch range, , covers some egrees o 
eene ROFILO UTAL FRNT tha circle. . William Godden. 
oe [325.J—BARROW IRON.—In reply to W.T. 
a tat my E eee arane or Manoni Ohio, ane nD at 
d cer Pec regarding Barrow iron, we are makers of this. 
KA K KANG material, and shall be pleased to supply him. 
i ANA À a x with any information that he may require. 
Kl Y y y \ TVA | A. F. Mason. Secretary, 
RNIN KXAN for Barrow Hematite Steel Co., Ltd. 
eal = —— Barrow-in-Furness, Lancashire. 
Le SOG” = _Sincumrenence OEVELOPED | i A 
, S LENGTH OF aRe 456°. (326.]—LIGHTING ' DOLL’S HOUSE. — 
Thank you, “A, R. T.” It is evidently too 
n length of 88 in. gives the circumference} | dangerous; I will use a small pace atoe. 
$5 of a circle 28 in. diameter. A mile con-] | S. B. 
es tains 63,360 in. Divide by 88, obtaining] , [330.] — RUDGE - WHITWORTH WIRE 
es 720 turns or circumferences in a mile. <A] , WHEELS.—What, in the first place, has- 
ik zoint in the circumference of a circle rolling} | caused the wear in the threads? Assuming 
ee or a level straight line traces in the verticali ! the wheel to be fitted praperly—i.e., tight and 
bee plane the curye called cycloid. The diagram] , with safety catches “home’’—no wear can 
2 LF stows the cycloid with the tracing point at] | take place. Probably the threads have been 
thet zero position, and at eight successive positions badly strained, through clouting on the wheel 
sie which are due by the uniform horizontal travel| ; spanner with a hammer or similar tool when 
wee of the axis and the simultaneous rolling of]: tightening up? Brute force of this kind is not 
pe generating circle (effective circumference of] | necessary, and should not be applied; average 
p bicycle wheel). The whole length of the] : strength only is required to lock the Rudge- ' 
w eveloid is four times the diameter of the gene- wheel; but with heavy vehicles I have often 
ee rating circle. For a circle 28 in. diameter found it possible to tighten up by a further 
rD the cycloid therefore has 28 x 4 = 112 in. of tooth or so after a short run. A permanent 
dl? curvilinear length, and the proper half-cycloid E repair could be effected by having the screwed 
oe 56 in. The number of circumferences de-|C, the capacity of the condenser, be 400x10—°| end of your hub built up with good quality: 
[a veloped in a mile being 720, there are accord-| Farads—i.e., 400 Mierofarads. Let L, the in-|steel-by a welding process. and the threads re-- 
JE ingly 720 cycloids whose lengths aggregate 'ductance of the inductive coil, be 0°02_Henry, J cut: L. S. C. 
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[330.1+-WIRE WHEELS.—The cause may 
-aimply be wear, due to age, for you do not say 
chow ald the wheels are, and these have now 
been on the market for many years. Running 
the wheels slack, due to carelessness or lazi- 
‘ness in doing up, will cause wear due to move- 
ment between the hub and the shell, and so 
tend to spoil the threads. These wheels, if 
‘properly put on and kept in good condition, 
are perfectly safe, and your trouble was, no 
doubt, due to one of the above causes, and 
not to any inherent fault in material or design. 
In all my experience I have only heard of .one 
or two cases of these wheels coming off, and in 
each case it was due to wear or improper 
handling. I have not used these wheels for 
-sorne years now, but the previous car to the 
ono I now have had them, and I never had 
aiy trouble at all with them, probably because 
I look after my own car myself. I have wiro 
wheels now, but they are of a type in which 
a number of round pins project through the 
back flange of the shell, giving the drive, 
.& coned cap holding the wheel to hub. I have 
had no trouble with these, but consider that 
-they are not so secure as the make you 
' mention. \ David J. Smith. 


[333.J—TRIAL FURNACE.—With so small 
-a furnace any temperature up to 1,800° C. can 
be reached with a blower for the air and 
1,500° C. without a blower or fan, provided 
-the furnace is rightly designed. An ordinary 
power-driven fan will easily give 2 in. pres- 
eure, but as the querist seems uncertain about 
fuel he may not get what he wants without 
expert help. If he cares to send me a sketch 
-of his furnace (with dimensions), and state 
what fuel he is using, what is available, the 
purpose for which he requires the furnace, an 
-tho temperature he wishes to reach, I will try 
‘to help him. A. B. Seare. 

440, Glossop Road, Sheffield. 


(333.J—TRIAL FURNACE.—What are the 
natural difficulties you mention, and what 
facilities are available? You give so little 
information that it is difficult to help you. 
The instrument that will give you 2 in. pres- 
sure of air is a fan, preferably power-driven, 
though hand fans can be got to do it with con- 
-siderable work. Then gas is the most con- 
venient fuel if available, and for cheapness, 
producer gas. Otherwise you can burn any 
‘fuel almost, from crude oil to peat. Give more 
details, David J. Smith. 


[335.]=— PISTOL BLUEING. — The sim- 
lest method I have heard of is the one used 
“by fishing-tackle makers for “blueing” 
(bronzing) ferrules and other metal parts used 


in: fishing-tackle. Dissolve 20 parts of hypo- 


sulphite of soda in 320 parts of hot water. 
Into the steaming liquid place the article to be 
“1 blued,” and leave for a few minutes. The 
article should be a deep blue bronze. 

J. D. Spencer. 


[340..—BOILER CORROSION.—Your best 
plan would be to send a sample of water for 
enalysis, and ask also what should be added 
«o the water to noutralise whatever is causing 

-the corrosion. Your boiler insurance people 
would probably do this for a trifle. Preven- 
-tion is the best method. as there is no real cure 
-once you let the stuff in the boiler. Very soft 
-or distilled wator is likely to set up a certain 
‘amount of pitting or corrosion, and for this 
a thin wash of Portland cement is a good 
means of protecting the plates. Don’t keep 
- to the water line, go all over the water surface 
of boiler, and while you are about it - look 
well at the circumferential seams below the 
water line to see that corrosion or grooving 
‘thas not taken place in them. There should be 
-no cross-searns below the water line if the 
‘boiler is a modern one, but if there are, look 
well for corrosion in these, too; also grooving. 
I do not think that the desinorustor is used 
enough on boilers liable to corrosion. This is 
a sort of sight feed lubricator fitted to the 
feed-water pipe close to boiler, and feeds a 
very small quantity of paraffin oil in with 
the water, and prevents both furring and 
pitting to a great extent. The boiler is blown 
down about one inch in the glass daily, and 
all sludge, etc., is removed. 
David J. Smith. 


[3411.J—BOILER FIXING.—The boiler is of 
the ordinary locomotive type, I presume. It 
should not be fixed level. but should slope up 
about 1 in. to the smoke-box end. This is not 
for draught purposes, but for drainage. The 
blow-off cock is usually at the bottom of the 
‘fire-box casing, either below the fire-door or 
at the front under the barrel, and if the boiler 
is fixed level there is a possibility that the 
barrel will not drain, and if tho boiler is being 


“‘Jaid off this might cause corrosion. 
-alight 


dq | served under other conditions. 


Also, the| but which will retain any sh 
slope causes the sludge thrown down; it is moulded. l 
3 


from the tubes to find its way to the water leg 
round the fire-box, from where it can be blawn 
off. In some of these boilers a dished well is 
riveted under the bottom of the barrel, and 
a blow-off cock is also fitted here. The slope 
should, still be given to the boiler, however, 
even if this is fitted. If the fire-box has not 
got a cast-iron ashpit under it, see that’ it is 
put on a good wall of brick or cement to keep 
the foundation ring well up above the damp 
shes. David J. Smith 


: E O E 
QUERIES. 


[343.]}—BROCOT ESCAPEMENT.—dAs this 
is loose on its arbor I cannot understand how 
it keeps in beat. Parallel glass; how is this 
worked ?—A. J. A. 

[344.J—PATTERNS OF STAINS ON 
POROUS MATERIAL—When a drop af 
coloured solution, such as copper sulphate or 


potassium chromate, is let fall upon white blot- 
ting paper and forms a circular patch by 
spreading over the surface, the circle formed 
is frequently of an even tint over all its area 
except at the edge, where a ring of far deeper 
colour appears. In many cases also a sharply 
defined circle of even tint is first produced 
(often with a dark edge), and then the fluid 
continues to spread beyond that, producing 
sometimes:a nearly colourless zone, generally 
terminating at last, however, in a dark cir- 
cular line. Other abrupt changes of the kind, 
from darker to paler tints, may also be ob- 
Similar effects 
are shown by stains upon a white tablecloth. 


‘|Can these effects be explained ?—Lelio. 


[345.J—BLACK SOLUTION.—I have been 
in search for an apparently black solution 
which may be made colourless instantly by the 
addition of a small quantity of a red solution 
obtained by adding phenal pthaleine to diluted 
caustic soda, but so far fruitlessly. Can any- 
one provide me with a formula for the dark 
one, or, alternatively, formulas for a red and 
a black solution which. when combined, will 
become clear or colourless?—J. Simpson. 


(346.]—LIMELIGHT.—Is a 100-watt gas- 
filled bulb -watt type) sufficient to operate a 
limelight required to throw a beam 30 ft. ? 
Also, how can I make a cheap set of coloured 
slides ?—Felix. 


_(647.]—CIRCULAR SAW.—What is the h.p. 
required to turn circular saw for cutiing pieces 
of wood up to-8 in. thick? Also number of 
r.p.m. and approximate weight and dimensions 
of the smallest electric motor one could find 
on the market to do the work ?—Nenio. 


[348.]J—FORMALIN.—I am interested in the 
manufacture of enamel ware, and have been 
using the American formula for some time. 
but find it unsatisfactory in several ways, and 
I wish to ask if any reader can give me an 
English formula for the different colours direct 
by mail or through your columns ?—Bertram 
Norman, 12, Fergus Place, Duggan Street, 
St. John’s, Newfoundland. 


[349.]—NASAL SPRAY.—What is the best 
antiseptic to use for this when a cold is coming 
on ?—Nose. 

[350.]—-CROOKES’ LENSES.—Are ultra- 
violet rays harmful to the eyes? And are 
Crookes’ eye lenses capable of protecting the 
eye from both ultra-red and ultra-violet rave? 
—Felix. i 

[351.]—BELTS, ETC.—I would like to know 

ow link leather suits, running over 64 in. 
pulley at fairly high speed. with hints on its 
strong and weak points. What is best fasten- 
ing for hair or Scandinavia belt working 
1,500 ft. per minute over 64 in. pulley? There 
must not be projections on wrong side; also, a 
laced joint does not do well on the small 
pulley.—North East. 


———— >» e a 


Repairing and Jointing Rubber.—Messrs. 
W. Frost. and H. Frost and Co.. Ltd., 148, 
Great Portland Street, London, have 
patented a composition for the repair or 
jointing of rubber articles which consists of 
a rubber composition capable of ‘being vul- 
capised by heat, to which has been added 
sufficient of a solvent ((30 to 40 per cent.) such 
as carbon tetrachloride or naphtha or a mix- 
ture of these, to produce an adhesive capable 
of being extruded from a collapsible tube, 
ape to which 


ANSWERS TO -COBRRESPONDENY 
SB ctor aah 


The following are the initiale, etc., of letter u 
hand up to 1 p.m. on Tuesday, December 5, xi 
unacknowledged elsewhere :— | 


| 
ARTHUR MEgE—W. H. G—G. M—D. Sulim 
G. H. B. Evans—A. J. S.—J. Worsley Whit. 
Sarum. - : 
CARRIER.—NO. , 
P. T.—Yes; iron frames are the best. 
Max.—Probably a glaze vitrified on by heat. 
E. K.—Better ask some theatrical costumier, 
F. W. SmMaLLSHAW.—Sorry, but lack of space pr 
vents. 
ABEL.—We bélieve it is shown with the rest 
Crown Jewels at the Tower. 
H. S. PAYNE.—We cannot repeat queries on sn: 


subjects indefinitely, and. the replies to the quers 
you mention must suffice. 


E. CaPeL.—We have no idea. But if you have it 
number of the specification you can see that x 
the Government Patent Office without charge. 


SPRAIN.—If the trouble seems chronic, supply a ali 
cate of sodium dressing; and, if it is the anik, 
let the sufferer walk with a stout but not tw 


ol the 


heavy stick. | 


| 

W.:P. M.—We should run Babbitt metal into ix 

bearings. A “ plastic” metal, whatever that i, 

will not last long if there is anything like vE 
wear. | 


S. S—Very vague; what do you mean by “lo 
pressure”? If steam of 7 lbs. to the square int 
only is used, clearly it will not work without: 
vacuum, because the pressure of the atmospir 
is 15 Ib. 

VALETTA.—The following diameters of pulleys sho: | 
suit you: 12 in. and 13 in. drivers and $ in. ai 
4 in. driven. With the driving shaft revolving 4 
times per minute these will drive the fan siñ 
1417 revs. per minute. 


CALLISTO.—Probably you mean John Jacob Astori 
“ Journey in Other Worlds,” published by lo: 
mans in 188. We reviewed it and gave Xo 
illustrations from it on pp. 126 and 127 ofo 
issue of September 28, 1894. 


M. H.—If you can prove prior publication, opr 
tion to the grant of the patent should be loded 
at the Patent Office. df indefinite and you 
patent agent still thinks you have a good a 
you can infringe it and leave the patentee to "i; 
remedy against you in the High Court. 


A. PALMER.—Dr. Abernethy’s advice, “ Live oo ss- 
pence a day and earn it,” of course, referred W 
physical labour, without which, according to Wer 
opportunities, no man or woman, howeret fe 
their other services to their surroundings e 
expect to maintain health till old age witho 
breakdowns. 


4 
V. V. — Ferguson’s Parados was illustrated m: 
briefly described on p. 267 of our issue of ar 
1854. If you want “ full details you A 
likely to find them in Henderson’s “ Life 0 ir 
guson,’”’ published by Fullerton and Co. hg ieee 
years ago. Some of our advertisers might 
second-hand copy. 


T. Mason.—The idea, of course, is not i 
almost identical vertical slide was sugeei id 
p. 52, Vol. XXXIX., but we should a cL 
prefer the design suggested on p. 52. ve 
partly because the headstock need not be t 7 
and partly because the vertical slide wou tin 
found useful for adjusting to height à ER 
bolted on to saddle for boring with a bar. 


— 
TERMS OF SUBSCRIPTION. 


PAYABLE tN ADVANCE. 


88. 10d. for Three Months, 7s. 74. for Six a 
and 16s. 2d. for Twelve Months, post = Cote 
part of the United Kingdom. For i dgw. 
States, 17s., or $4 15c. gold; to prano a Capt 
173., or 28f. 80c.; to India, New Zealand, any put 
the West Indies, Nova Scotia, Natal, or tut ty 
of the Australian Colonies, 176. Monthly Penod, 
be sent at subscribers’ option. Mr. Edw >. Ub 
3609, Woodland Avenue, Philadelphia. ‘tates 8 
will receive subscriptions for the United init 
$4 15c., payable in advance, for direct trans 
from this office. 


The subscription rates to Canads aro: We! 
numbers: 12 monthé, 17s., equal $4 nage 5 
8s. 6d., equal $2 7c. Monthly Parts: a 
Lés. 6d.. equal $3 68c. Payable in sdvance. 


a 
A limited number of the followin bound pert 
are still in etock. price 73., p rex “ExT. 
or Rs. 4d abroad :—Vols.. eal 
LXXIV.. LXXV., LXXVI, l xa 
. LXXX. LXXXI, ia 
LXXXIII. LXXXIV., LXXXV., a A 
CVII, CVIII.. CIX., CX., CXI., CXI. 
CXIV., and QXV. 


All the other bound volumes are aay th 
Subscribers would do well to order volume t wi! 
as possible after the publication of each sin 
volume in January and July, as a ont 4 
number are bound up. and these 5008 had sion! 
print. Most of our issues can be ‘roo 1 
through any bookseller or cewsagent. 4 oases f 

office. price 8d.. or post free 4d. Clo wet 
| binding Tas_ENGLIsB MECHANIC, price %8.. 
|. 38... 9d. 
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‘ORNAMENTAL TURNING.—ZXXV. 


(Continued from page 160.) 


\COERUCES AND THEIR Uses.—(Continued.) 
The removal and replacement of the 
wring for the ellipse chuck, at exactly the 
same eccentricity, is a delicate operation, 
for any deviation will upset the regularity 
-Of the form or pattern. The late Mr. 
<J. H. Evans introduced an auxiliary set- 
‘screw, shown at A. Fig. XLIX., on the 
doft, which keeps the screw on the far 


-side of the ring always fixed, once the 


eccentricity has been adjusted, allowing 
us to remove the ring by slackening the 


- -sarew on the near side sufficiently ; thus, 


on returning the ring to the headstock, 
the eccentricity will not have been dis- 
ttuaxrbed, no matter how often we may per- 
form the operation. The chuck itself will 
screw up on the mandrel correctly every 
time, as no matter what position it rests 


=. ~in, its pallets will adjust it to the correct 


age 


a. 


and original ellipse. 

At B is shown the pad I use to give 
effect to Mr. Evans’ blunt back-centre, 
and it will be found most effective, 
because any little support that checks 


the commencement of vibration practically 
prevents its developing into a serious hin- 
drance to clean cutting. As the back- 
centre is of the necessary hardness, mild 
steel will do for the pad, and allow us to 
drill or engrave the little V groove in it: 
two or four small rivets will kept it and 
the soft leather (not hard sole) in close 
contact. To make use of it hardly needs 
description, but it should be placed on 
the end of the work at centre, when the 
chuck and ellipse are vertical: it will fol- 
low naturally the movement of the work 
‘as it comes down to the horizontal position 
while feeling the effect of the eccentricity, 
and the blunt centre will slide in its 
groove just the amount of that eccen- 
tricity once towards each end of the pad 
during every complete revolution of the 
huck and work. 

The larger and lower drawings show 
the unknown inventors’ compensating 
index for the ellipse chuck that I alluded 
to in chapter XXIV. The division plate 
C is of 94 in. diameter, but the chain- 
dotted inner circle shows one of 6 in. 
that would be more convenient for ellip- 
‘tical turning of longish articles of small 
diameter, for the larger plate might come 

up against the slide-rest more than every 

tumer would like. I made mine of a 


large size; to ensure the greater accuracy 
of the adjustment of the index-pin or 
point F in the slot of the revolving arm 
D on to the top of the brass, iron, or steel 
plate G. The arm D is free to remain 
resting with its index-pin on G, while the 
division-plate is turned with the chuck, 
to which it is secured by the three screws 
and one steady pin shown in E. The sur- 
face of E will require to be faced off dead 
true as the chuck revolves, while fitting 
the plate, so that the other chucks will 
bed home truly, but I prefer the whole of 
E to be of a larger diameter, so that the 
shoulder behind the chuck-nose will meet 
the back faces of the chucks as is in- 
tended; it entails merely a larger disc 
and ring, with a groove in the latter to 
take the second ring and lug that carry 
the spring- or index-arm D, secured by 
three small screws. As D merely acts as a 
carrier for the index-pin F, it may be 
dispensed with if the division plate C is of 
sufficient thickness—} to 3-16 in.—to hold 
the pin firmly. 

Circles of 192, 144, 120, and 96 cylin- 
drical holes are sufficient to divide any 


ellipse that will come within the capacity 


k- 
Cent 


of a 5-in. lathe, but find it unnecessary, 
so far, to use 180 that I added. 

The plate G is rather more than a semi- 
circle, and is pivoted on its centre by the 
upper capstan-headed screw shown to the 
pillar H, which is slotted to receive it 
and provided with a lower screw working 
through the curved slot, so as to lock the 
plate in any position. H is screwed into 
the usual sole J (that has a small arm 
projecting to receive it) to enable it to 
be secured to the bed, but if the pillar H 
be turned and fitted to the sole of the 
T rest, it will act just as well, provided 
the diameter of this division-plate will be 
small enough to insure its clearing it. 
The index-pin F is slightly tapered, shoul- 
deed, screwed, and flattened just enough 
to slide to and fro, in the slot, in which it 
is locked for any of the circles by the 
little thumb-nut shown. It may be re- 
moved by unscrewing the nut and passing 
it out through the enlarged end of the 
slot, should the plate and chuck require 
to be rotated at any moment freely, when 
D may be passed over to the right, and will 
hang down out of action. The holes in 
the division-plate are bored cylindrical, to 
allow the index-pin to pass through and 


remain secured by the friction and by the 


pressure of the spring-arm D. The top 


Bee ee ei 


edge of G, when horizontal, should be half 


the thickness of the index-pin below the 
height of centre of the lathe, but at any 
time it may be set at an angle—as sug- 
gested by the dotted line—to get the circle 
of holes to coincide with the particular 
job on the chuck, when it is vertical or 
horizontal, as the case may ‘be. The 
accuracy of the divisions is not affected by 
this angle of the plate G as far as I have 
been able to ‘ascertain on several pieces 
of work, but it enables one to start on, 
above, or below the exact ends of the 
two diameters of an ellipse. © 

The side-view to the left shows how the 
apparatus looks as one sees it from the 
usual position in front of the lathe. 

The method of adjustment is as fol- 
lows :—Place the ellipse chuck vertically, 
by the aid of a T or set-square ; put a pad 


—such as a piece of sole-leather—under — 


the point of the index of the mandrel 
division-plate, or lead a stout cord around 
the’ largest pulley and attach a 3-lb. 
weight to act as a brake, and so keep the 
index-pin of D firmly on the upper edge 
of G during subsequent operations. 


Adjust the plate G by its capstan-screws 


until the pin is supported thereby in the 
zero or starting hole of the selected circle, 
while the chuck and work are truly ver- 
tical or horizontal. Make the first cut, 
shift the index-pin into the next pre- 
determined hole, and gently rotate the 
mandrel-pulley by hand until the pin 
bears firmly on G; the subsequent opera- 
tions are similar all the way round the 
ellipse. Apparently the rotation of the 
chuck and the receding of the division- 
plate from the point of contact supply 
the’ required compensation, because the 
eccentricity is exactly that of the ring 


-|and of the work, which is communicated 


to the division-plate as it rotates, avoid- 
ing any further adjustment. Whatever 
eccentricity is given to the ring is tipso 
facto transmitted to. the division-plate, 
but very large intervals between the cuts 
do not show as much accuracy as those 
usual with pearls and cuts with the 
drilling-spindle or eccentric cutting- 
frame. I expect that this result would be 
found even with the more elaborate and 
expensive compensating index. I have 
found the numbers 192, 96, and 72 to be 
as accurately cut as any of those on speci- 
mens on show, while under a very high- 
power microscope the intervals were won- 
derfully correct by the fine scale of 1,000 
to the inch. | 

To start to turn miniature frames, the 
fixing of the rough oval of ivory with glue 
or any other adhesive takes time, or it 
will be uncertain in its retention to the 
wood in the chuck. A light two-jaw or 
universal chuck will take it better, with 
a piece of brown paper or cardboard be- 
tween the ivory and the face of the 


chuck, so that the tools or cutters shall 


not meet the hard metal face when they 
penetrate through the material. Adjust 
the ivory so that its long diameter is 
vertical between the two jaws, and then 
adjust the latter by the tangent-screw 
and worm-wheel, so that they are coinci- 
dent with the line of the ellipse-chuck 
when vertical, and therefore at centre. 
Bring up the slide-rest, place it across 
the bed, adjust whatever round-nosed or 
right-side tool may be employed to fair 
the surface—which will be the back of 
the frame eventually—exactly to correct 
height of centre, and then cut out the 
centre of the ellipse and the similar re- 
bate for the glass and portrait. Once the 
centre and rebate are formed, remove the 
work from the chuck, unscrew the latter, 
and substitute a hardwood chuck, with a 
metal. backplate(or mounted in the pre- 
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viously described cross-chuck. Bring the 
tool up to the wood, face the surface, and 
then cut from the circumference inwards 
with a left side-tool until an ellipse re- 
mains in the centre, that will exactly fit 
and support the ivory and its rebate. The 
wood must support all the ivory truly, for 
` on cutting through, it will splinter or 
carry away if any space intervenes. Smear 
seccotine all over the wood or in four 
or more broad radial lines, mount: the 
work, press it gently but firmly to the 
wood by another piece supported by the 
back-centre, and give it some hours to set, 
or remove the wooden chuck with the 
work on it and place face upwards to dry 
on the bench, with a weight on the ivory. 
This frees the ellipse-chuck for another 
job while the first is drying. 

When set, return the work to the 
ellipse-chuck, bring up the slide-rest in 
its criginal position for facing, and reduce 
the surface to a true plane, or to a series 
of elliptical planes at small angles to the 
face, as the shape of the ivory or the 
details of the pattern desired may require. 
True up the outside edge of the ivory 
with a left-side tool, being very careful 
all through that the edges of all the 


tools employed are exactly at correct 


height of lathe-centre. Often a tool has 
got bent a little below the plane of that 
portion of it that is held in the tool- 
holder, and a hair’s breadth of an error 
there will render the work irregular, for 
there will be more than one ellipse 
struck on the work, and they will be 
eccentric to each other. 

The ivory ought to be left so smooth 
from a correctly sharpened tool that no 
further polishing is necessary, but if any 
large surface is to be left flat it should 
be finished off with a soft, damp brush 
and a little whiting that is dusted 
through a fine piece of muslin. Indeed, 
it is a good thing to dissolve some whiting 
in water, let it settle for five minutes, 
pour it off so as to leave the grit and 
other impurities behind, and let it settle 
in a shallow vessel for future use, but 
keep a cover on the vessel, for dust may 
be gritty. In polishing be sparing of the 
damping of the brush, so that the secco- 
tine may not be softened and thereby 
weakened. 

In the next article the figure will show 
the ivory, chuck, etc., in action. 

K. C. A. J. 
(To be continued.) 
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THE ATOMIC PRCCESS IN 
MAGNETISATION, 


At a meeting of the Royal Society of 
Edinburgh, held on December 4, -at 24, 
George Street, Principal Sir Alfred Ewing 
made a communication on the atomic pro- 
cess in magnetisation. His chief purpose, 
he said, was to describe a modified form 
of model which not only reproduced the 
distinctive features of ferromagnetism, 
but also those exhibited by paramagnetic 
substances. Taken in conjunction with 
Langevin’s theory of diamagnetism, the 
new model appeared to offer a general clue 
to the process of magnetisation in any 
solid body, whether ferromagnetic, para 
magnetic, or diamagnetic. Any such con- 
ceptions, however, were necessarily tenta 
tive, in view of the incompleteness of ow 
knowledge of atomic structure. It wac 
‘now generally recognised that the eler- 


poles. If their grouping were perfectly 
symmetrical in the atom or molecule, there 
was no resultant magnetic moment, and 
in cases where. the grouping might be 
‘regarded as rigid, the application of an 
external magnetic field produced only 
‘diamagnetism. If, however, the in- 
dividual electrons could have their mag- 
netic axes slightly and reversibly turned 
against. a strong controlling force, we 
found the phenomena of paramagnetism. 
The group might be initially unsym- 
metrical, having a resultant moment, so 
that it could serve as the Weber element 
in a ferromagnetic process. in that case 
the phenomena of hysteresis were found 
when it turned as a whole from one posi- 
tion of stability to another. The control 
under which such irreversible turning took 
place was probably to be found in the 
mutual action between the outer shell of 
electrons of any one atom and those of its 
next neighbours. When all the un- 
balanced groups were turned in one direc- 
tion by applying a sufficientiy strong ex- 
ternal field, the magnetism was what was 
called saturated, but, according to the 
author’s view, there might even then be a 
further increase of the magnetism through 
the quasi-elastic turning of the individual 
electrons within the group. The exter- 
nally applied field also necessarily caused 
some diamagnetic action. The ultimate 
result of indefinitely increasing the field 
should, therefore, be to cause the mag- 
netism of the substance to pass in maxi- 
mum. According to these ideas, there 
were three distinct types of: action pro- 
duced in any solid ferromagnetic sub- 
stance by the application of a magnetic 
field, and the paramagnetic process dif- 
fered in kind both from the diamagnetic 
and the ferromagnetic processes. The 
author proceeded to discuss these sugges- 
tions in the light of what is known re- 
garding the influence of temperature and 
other conditions. 


SCIENCE OF THE ATOM. 


Principal A. P. Laurie described some 
experiments with a model to illustrate the 
combination of two atoms consisting of 
magnetons round a positive nucleus. He 
said if two atoms composed of magnetons 
placed radially round a positive nucleus 
approached each other, it had been gene- 
rally assumed that the combination of the 
two atoms to form a molecule was due to 
two of the nearest magnetons swinging on 
their centres so as to magnetically attract 
and hold each other. It was, however, 
conceivable that something quite different 
might take place. If adiagram was drawn 
representing two such rings of magnetons 
approaching each other, and the magnetic 
lines of force between the two atoms was 
drawn out, it was evident that there were 
two places of equilibrium for the two 
nearest magnetons, the one the position in 
Which they were when the atoms 
approached, and the other the position at 
right angles to this, holding the two 
‘atoms together by means of the outer 
electrons. In order to find which of these 
two possible movements of magnetons took 
place, a model was constructed with four 
fixed coils to represent two of the outer 
magnetons of two separate atoms, and 
with two moving coils, each able to turn 
on its own centre and on a common centre 
between them. It was found that on pass- 
ing an electric current through this 
‘system the moving coils always arranged 
themselves in one position or another at 
wight angles according to the placing of 
the four fixed coils. If this was the wav 
‘in which two atoms combined, it suggested 


the outer shell, but on the number of 
groups of three magnetons ; and.on apply. 
ing this theory of valency, it was eile } 
that they had to deal with primary, secon- 
dary, and tertiary valencies, the combina- 
tion of two atoms at once producing fresh | 
groups of three electrons which led to new | 
valencies. | 
The author showed the application of | 
this theory to the combination of oxygen 
and hydrogen, to form a water molenk, 
and to marsh gas, acetylene, ethylene, 
ethane, and benzene. With the same 
model he showed that if the assumption 
is made that in the case of metallic de 
ments the magnetons are placed in the 
ring north to south, instead of south to 
north, that then, on passing an electric 
current through the model instead of the 
two moving coils moving out into the two 
corners, they took up a position lying 
parallel to each other, and ready tobe 
drawn into one or other of the magnetic — 
fields, whichever was strongest. He 
finally discussed how chemical combina- 
tion probably takes place in light of this _ 
new theory of valency based upon the ; 
experimental results obtained from the 
working model. , 


A DECEMBER SUNSET, | 


Not, I think, since the late autumn of 
1883, when the far-blown volcanic dust 
from the devastating outbreak at Kr-katos _ 
some weeks previously produced such won- 
derful celestial manifestations, has there | 
been witnessed here in Forfarshire so pe- 
longed a series of marvellous sunsets as has | 
occurred during the past few weeks. 4 
continuance may quite well be looked for, 
but as regards the past, the phenomens 
culminated this evening (December 2) = 
a scene of surpassing splendour. 

Though scarcely so fleeting as the 
Borealis race, the general cloud effects were 
yet so transient as to have rendered futile 
attempts at their capture with the brush 
of the cleverest artist; even more certaln 
of failure, to depict.them in words would 
have been the pen of the readiest write. 
At a particular moment, when the appeat- 
ance of the heavens was most sublime, o? 
tried to catch and retain an impresso 
of the whole, but an endeavour tó rene 
it in the mind’s eye yields merely a bl 
image of a few of the more conspicils 
features. 

In the low background beyond the month 
of the Tay, a dense haze lay over the 
dom of Fife from the East Neuk che 
western horizon. Superimposed upon cet 
murky bank was stratum after stratum 0 
thin cloud, varying in tint from cnm% 
lake to the most delicate pink or orang’ 
Half-way between the horizon and = 
zenith stretched a narrow horizontal ban 
of deepest purple, a colour more or “> 
common to all the recent sunsets. Berr. 
this band an oblong rift in the mas $ 
erubescent cloud revealed a portion je 
emerald sky. Here and there small & 
tached pieces of many-coloured nebus 
floated like islands on the bosom of a eT 
lit ocean. The placid surface, so ums 
in December, of the sea incarnadine 
flected the glories of the Occident. 
rapidly the scene was changed ! 

“ When evening shuts, 
A certain moment cuts 
' The deed off, calls the glory 
| gray.” late i 
‘All at once'the firmament was shorn of 
splendour, and high above the è 


from thè 


d the sory 


trons, in consequence of orbital motion o 


| 1 new theory of valency—a valency not |,horizon the waxing moon retol 
otherwise, were in some way magnetic di- 


depending on the number of magnetons in lof its birth.—H,,/in the Scotsman. 
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~ (Continued from p.. 211.) 
SWEATING} UP. 


SOME VARNISH VAGARIES—II. | Applying too heavy. a coat. 


Varnishing before the undercoats . are: 


sufficiently hard. , 


Exposure of the varnish to . cold: 


We continue this week our extracts from | draughts. 


' -the revised edition of the most useful 
-booklet issued by Messrs. Róbert Ingham' 
«Clark and Co., of West Ham Abbey, E.15, 


Thinning out the varnish with turpen- 
ine or oil. l 
To Prevent.—Shrivelling or enamelling, 


through overbinding may be prevented by 


which by their courtesy we..are enabled to | thoroughly sponging the coat of colour. 


-reproduce. 


with turpentine.and water, mixed in pro- 


Definition. —‘“ Sweating-up ” is the tech- | portion of about a gill of turpentine to a, 


‘nical term applied to the oily gloss which 
<a@ppears on varnished surfaces after 


‘spumicing. 


Causes.—Allowing too. long an interval 


“to elapse between pumicing the undercoat, 


-and applying the finishing coat of varnish. 
To Prevent and Remedy.—All oil var- 


< mishes and black japan, from the nature 


"OË their composition, have a tendency to 
“sweat: that is, to become slightly greasy 
upon the surface. This is especially the 


' -@ase in the highest-class of coach and 


D 


. motor work, where, to ensure perfect flow 
amd finish, the painting shops have to be 
-kept at a high temperature. 


Sweating probably gives more trouble in | ° 


: practical varnishing than any other cause, 
‘for the reason that this “sweat,” if not 
‘removed, has the most deleterious effect 


" -napot the coat ot coats that follow. 


. Each succeeding coat should, therefore, 
‘be applied immediately after the rubbing 
-dow.. If from any cause this cannot be 

done and the work has been allowed to 
-sband, it must be gone over again very 
‘lightly with pumice powder and water, 
‘immediately before the next coat is 
applied. This precaution is of the first 
importance, as it will effectually remove 
the sweat and materially conduce to first- 
class results. _ . 
_  Definition.—These are allied terms, and 
denote a running down, or falling into 
curtains or festoons as the varnish dries, 
and a more or less uneven and in some 
«cases a shrivelled appearance of the 
Sinished work. . 


. ® 
FIG. 1.—Sagging, Festooning, Enamelling, or Shrivelling. 


Causes.—Unevenness or bad prepara- 
tion of the undercoats. . 


_Overbinding the colour -undercoats. 


-  Varnishing in too hot or close a room. 
Applying the varnish unevenly, thus 
leaving on certain parts of the surface 

a surplus which must necessarily 
“wrinkle” or ‘‘curtain’’ in drying. 

Not working the varnish out sufficiently’ 


a : 


with the brush. 


‘| irregular and overlapping. 


| nishing room being charged with moisture: 


~ 


- Mixing two varnishes 
quality. | 

Effect of ammonia fumes on work in — 
progtess. E 

Varnishing over, paint or varnish which © 
has not hardened sufficiently, or which hay . 
sweated. l 

Using varnish too soon after receipt, 
before it has had time to recover from 
the effects of transit, such .as agitation, 
chill. etc. | | ; 


/ 
of different 


FIG. 2.—Pinholing, Pocking, and Blotching. 


pail of water. Never tamper with varnish,, 
but use it as received from the manu- 
facturers. i boc 

To Remedy.—Rub down very carefully: 
with pumice stone umtil the surface is: 
quite level, then apply one or more coats: 
of varnish, as“may be necessary. 


PINHOLING, PockING,, AND BLOTCHING. 
Nefinition.—Pinholing.—The varnished 

eg is dishgured by a number of tiny 
oles. 


Pocking and Blotching.—The appear- 


ance is similar, but the holes are deeper 
and larger, and im the case of blotching 


Causes.—The atmosphere of. the var- 


~ 


Applying on a warm surface varnish 
which has been stored in a cold place; _ 
and vice-versa. _ ; 

An uneven temperature or want of ven- 
tilation in the varnishing-roam. l 

Sudden lowering of the temperature in ` 
summer, causing condensation on the 
work in progress. 7 

The presence of oil of turpentine on the 


| varnish brush. 


Varnish from the bottom ofa can which | 


thas been sometime in stock. 


To Prevent.—See that the atmosphere of: 


| the varnishing-room is dry and warm. 


Should the temperature suddenly fall in 
warm weather, heat up the room at once, 


' suspending the work until all moisture has 


evaporated. | 
Varnish showing’2 tendency to pinhole 


| arising from various causes—particularly 


changes of temperature—may frequently 


jibe entirely cured by ‘‘ rouncing ” ; that 


is, taking two varnish cups and pouring 


'| the contents from one to the other ten 


or twelve times: 3 
To Remedy.—In cases of pinholing and 


1 slight pocking or pitting it will usually `. 
| suffice to rub down to a level surface with- 


pumice and apply a fresh coat of varnish, 
but where there is deep' pitting or blotch- 
ing it may be necessary ta rub down to 
the colour coats and do the work of var- 
nishing over again. 


DEADENING OR SINKING-IN. 

Definition.—These and similar terms, 
such as ‘‘ going sleepy.” etc., are used 
to describe a defect which implies that 
the recently applied varnish has lost its | 
gloss and become dulled, sleepy, or lack- 
ing ‘in lustre. | | 

Causes.—Not thoroughly priming and | 
Alling. 

Absorption of the varnish by the under- 
coats, especially in one-coat work; that . 
is, when a coat of hard-drying varnish 
has not been put on over the black japan, 
or colour work,,before the finishing coat 


is ‘applied. 
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Inferior quality and absorbent nature | that eventually it may find wide appli-|sphericity of the Earth. It is obvious 


of the colours used in the: undercoats, | cation. that the requirements of such maps cannot 
Reds particularly, as well as ultramarina THe Mosarc. be attained through the use of photo- 
blues and greens, frequently cause this] The mosaic gained its popularity during | graphs, except by providing a rigid system 
trouble. the-world war, when quick work in locat- | of triangulation that will effectually place 


_Hasty work, which often means var. ing enemy positions, rather than the pro- | each particle of information derived from 
nishing over paint or varnish undercoats duction of maps, was essential The usual the -photographs in its proper geographic 
which have not been allowed time enough method of constructing a mosaic is by position, 
to har den. , fitting and pasting to a suitable backing | The new method appears to be especially 

Using varnish taken from a can which parts of adjoining photographs. This is |suited to the class of maps required by 
has just been opened and from which the | done by selecting the clearest and best Í the practising engineer in'the planning of 
natural gases have not had time to parts of the photographs, usually their engineering works, However heterogene- 


Bee — centres, and discarding the remainder}ous in aspect and purpose the mape- 
ae varnish which has been thinned in such a manner as to leave a required for engineering purposes may be, 
w pentine or oil. feathered edge of irregular contour. they differ as a class from geodetically 


To Prevent.—Use first-class filling, and 
be sure the colours are of the best quality 
and properly bound. 

Always apply at least one coat of hard 
drying varnish over black japan or 
colour; and rub down immediately before 


the finishing coat is put on. 

To Remedy.—Rub down the unsatisfac- 
tory work lightly with pumice powder, 
and apply another coat of finishing 
varnish. 

(Lo be continued.) 
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AERIAL PHOTOGRAPHY AS AN 
AID IN MAP MAKING, WITH 
SPECIAL REFERENCE TO WATER 
POWER SURVEYS.* 

By Grerarp H. Matrnes, M.Am.Soc.C.E. 
The purpose of this paper is to bring 

to the attention of the profession a method 
of utilising aerial photographs in the pre- 
paration of maps, which has been used 
with considerable success in a recent survey 
of the Tennessee River. The method 
‘appears to be well adapted for use in 
water-power surveys, irrigation surveys, 
city planning, and the location of high- 
ways. It utilises to the fullest possible 
extent the information furnished by the 
photographs, and eliminates the necessity 
of providing triangulation or other costly 
forms of ground control. In this respect 
it departs not only from ordinary survey 
methods, but also from most of the systems 
of aerial mapping evolved to the present 
time. 


As a-_result of the experimental work 
with aerial photography that has been 
done in the United States and abroad, two 
distinct products have been developed: the 
mosaic, made by joining a number of 


This feathered edge avoids the appear- | accurate maps in three important parti- 
ance of distinct matching lines in the|culazs: (a) they are not units in a oom- 
finest product, and when wetted it may | prehensive mapping scheme; (b) the loca 
be stretched and squeezed a certain | tion of objects with respect to meridians 
amount, which is a great aid in securing | and parallels is not essential; and (c) the 
perfect matching of contiguous details. | limit of permissible error is fixed by con- 

In a sense each component photograph of siderations of a practical rather than of a 
a mosaic is a miniature map, that is, cartographic nature. There is an un- 
assuming it to have been taken with. the / limited field for the application of aerial 
focal plane of the camera held truly Photography in the preparation of en- 
parallel to the ground surface. Unfor- | gineers’ maps, but it has not received the 
tunately, with the best equipment, it is attention that has been accorded it in the 
Impossible to take all the photographs in | production of geodetically accurate maps. l 
one flight, not to mention several adjacent | The experience gained on the survey of 
flights, at the same altitude, or with the|the Tennessee River demonstrates that, 
focal plane of the camera always parallel | within certain limits, excellent results oan 
to the ground surface at the time: of | be obtained without resorting to any form 
exposure. Nor is the surface of the ground of horizontal control other than- that 
a plane surface. From these sources of | derived from the photographs themselves. 
error result the following: (a) differences 
in the scale of the photographs due to the 
varying altitude of the aeroplane; (b) dis- 
tortions due to tilting of the camera at the 
instant of exposure: and (c) displace- 
ments of objects from their true positions 
oe inequalities in the elevations of the 
and. 

However slight these errors may be, and 
they usually are slight, their sum total 
makes the construction of a first-class 
mosaic quite difficult, and if great care is 
not exercised, only indifferent results can 
be°expected. Unless some form of control: 
is available that will serve as a check on 
the position of objects at frequent inter- 
vals, there is no assurance. that the scale 
of the mosaic can be made dependable. In 
the case of mosaics of cities such a check is 
usually obtainable by comparison with 
existing maps, but where no accurate map 
is available a ground control, by trian- 
gulation or other survey methods, must be 
established, and this greatly increases the 
cost. Even with the best of control, it is 
at times difficult to avoid unsightly offsets 
in mosaics, due to distorted parts not 
matching properly. : 


give a detailed description of the process of 
constructing aerial photographic maps 
used by the Army Air Service, as descrip- 
tions thereof are available. An outline of 
the process is here given in order to enable 
the reader to judge in what respect it 
differs from the method about to be 
described: . 

The method ‘used by the Air Service con- 
sists in covering the region systematically 
with overlapping courses of photographs 
and in determining the correct position of 
the individual photographs on tracing 
cloth or celluloid, by the Bagley method of 
orientation, a description of which is given 
subsequently. Adjustment is then made so 
as to bring the position of ‘the photographs 


After this is accomplished a skeleton map 
is compiled on sheets suitable for use on a 
plane-table by transferring the major 
details from the photographs by the use of 
a pantograph. These sheets are then 
ready for the topographer to take into the- 
field. All this presupposes, however, that 
the necessary spirit-level and triangulation. 
control has been provided. 


Photographs into what purports to be a The inaccuracies that are inherent in me 

continuous photographic reproduction of | ordinary mosaics do not ogi to poles 

a part of the th’ face: he | them from many practica uses. wus ; - 

and draa aan oanl Ea they are excellent as reconnaissance maps, SCIENTIF IG SOCIETIES.. 
— <4 . 


and for other purposes that do not require 
the accurate scaling of distances or the 
close measuring of areas. Mosaics possess 


photographs, which has the appearance of 
an ordinary map. This paper is devoted 
snainly to a consideration of the hand- | the merit of being obtained usually at a 
drawn map, including both the plane and | small outlay of cost and time. Until 
the topographic map. A brief description | greatly improved methods are evolved for 
of the mosaic has been added for the pur- taking: photographs from the air the field. 
pose of making clear its advantages and | of usefulness of the mosaic to the engineer 
imitations. No practical method has yet jis likely to remain limited. . 

been evolved for showing the relief by 
means of contours by direct photographic 
or stereoscopic process. Some progress in 
that respect has been made in France and 
Germany, but in this country it is still 
necessary to supplement the contours by 
surveying. This is best accomplished by 
the plane-table method, either by drawing 
the contours on skeleton maps prepared 
from the photographs, or by drawing the 
contours directly on the photographs. The 
success that the speaker has had with the 
jJatter method inclines him to the belief f 


-=+ From a paper read before th 
Civil Engineers, e Ameriean Society of 


THE LLYNFI VALLEY ASTRO- . 
NOMICAL SOCIETY. 


The first anniversary of the formation: 
of the above Society was celebrated at: 
Maesteg, Glamorganshire, on Saturday 
evening last by a supper, to which a good 
number sat down. Afterwards the annual’ 
meeting was held, when the secretary and’ 
treasurer reported upon a successful first 
year, during which eighteen lectures were- 
delivered and a 34-inch telescope was pur- 
chased. Officers were elected as fol-- 
lows: — President, Rev. W. Edwards, 
M.A., F.R.A.S.; vice-presidents, Messrs.. 
Dan Jones, F.R.A.S., A. J. Lloyd, W. J. 
Waters, M.B.A.A., Thomas Lewis, J.P.,. 


HanpD-DRAWN Maps. 


Under this sftbject will be considered 
‘Maps. that are compiled by transferring 
information from aerial photographs 
directly to tracing linen, or to paper. The 
special method advocated is not applicable 
to the mapping of large areas on relatively 
small scales, such as the standard base map 
of the U.S. Geological Survey, etc., for the 
reason that the primary requirements of 
maps. of that class are to show thefand Captain D. J. Griffiths; treasurer, 
»bjects in their correct positions with | Mr. Tom Jenkins (re-elected) ; secretary,. 
tespect to meridians and parallels or grid | Mr. Il. C. Lloyd,.15, Neath Road, Maesteg; 
lines, and to take due account of the (re-elected)! 


It is not the province of this paper to . 


in accord with the- horizontal control. . 


| 


| 


i 
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SCIENTIFIC NEWS. 


——-e— ; 


We deeply regret, as we go to press, to 
have received the news of the death at 
Auckland on December 11 of an old corre- 


spondent, Mr. Clement Lindley Wragge, 
the well-known astronomer. Mr. W 
was born at Stourbridge, Worcestershire, 


in 1852, and was intended to follow his 


father’s profession of a solicitor. He, 


however, preferred scientific research, and 


when twenty-four he went to Australia and 


Joined the Surveyor-General’s Department 


at Adelaide. From 1887 to 1902 he was 
Government Meteorologist of Queensland, 
and after he settled in New Zealand (in 


1910) he established the Wragge Scientific 


Institute Museum and Waiata Botanical 
Gardens. Some of his principal work in- 
cluded establishing and working the Ben 
Nevis Observatory, as well as the Torrens 


Observatory, near Adelaide, and he also 
inaugurated the chief Australian Weather 


Bureau at Brisbane, established meteoro- 
logical stations throughout Queensland, 
and did similar work in Tasmania. He 
had travelled extensively throughout the 
world, and had made a number of valu- 
able contributions on meteorological and 
other scientific subjects. His last letter 
will be found in this igsue. We little 
s thought when appending thereto our own 
expression of delight at its receipt, and 
our hope that we should hear again from 
him soon, that our next task would be to 
record his lamented death. 


Another new comet, the fifth discovery 
of the present year, is announced from 
Japan last week. It was observed on 
November 29 by Professor Hirayama, 
whose estimate gave it of the thirteenth 
magnitude. It is too faint for small tele- 
scopes, and is not favourably placed for 
our latitude. When first discovered it was 
a morning object, near the celestial 
equator, ia about eight hours Righ Ascen- 
sion, but was travelling rapidly to the 
South. The rate of motion is slowing 
down, so that it may return northward 
again. Much will depend on the next 
observations, if any are obtained. It is 
Se a return of Perrine’s Comet, 1896 

TI., which paid a second visit as 1909 
TII., and was expected to reach perihelion 
this year on October 17. It appears pro- 
bable that some planet has disturbed its 
motion since the last return, so that obser- 
vations are badly wanted. 


The tusk of a mammoth has been dis- 
covered in a gravel-pit at Islip, Northamp- 
tonshire. The tusk is 5 ft. 4 in. in 
length, and was found 12 to 14 ft. below 
the surface, the lower part being in the 
clay several feet above the rivey level. 
The tusk is the largest found in 
Northampton, but could not be removed 
intact, as it was badly fractured. Mr. 
Beeby Thompson puts its date about the 
middle of the Neo-glacial period, or about 
50.000 years ago. The specimen is to be 
preserved in Northampton Museum. 


At the meeting last Monday of the Royal 
Geographical Society, when Prof. J. W. 
Gregory, of Glasgow University, described 
the results of the expedition which he and 
his son, Mr. C. J. Gregory, carried out in 
the Alps of Chinese Tibet in the summer 
of this year, the French Ambassador pre- 
sented to him, on behalf of the Paris Geo- 
graphical Society, a gold medal in recog- 
nition of his services to geography in the 
study of the great Rift Valley of East 
Africa. This particular award, which is 
entitled the Prix Eugene Gallois, was 
established two years ago, and as neither 
of the two previous recipients was of 
British nationality, a special honour 
attaches to its bestowal on Professor 
Gregory. It is thirty years since he made 


ragge 


region. 


In the Nobel Hall at Christiania last 
Sunday, in the presence of the King, the 
Crown Prince, the Prime Minister, the 
President of the Storting, the Foreign 
-Ministers, 
Fridtjof Nansen was awarded the Nobel 
Peace Prize for 1921422 in recognition of 
his work in the repatriation of the Russian 
and German prisoners of war, and also of 
fugees in various countries; his 
splendid relief work in famine-stricken 
Russia; and his present work for the un- 


and other dignitaries, Dr. 


Russian re 


happy fugitives from Asia Minor.. 
The Juvenile Lectures at the Royal In- 


stitution this Christmas will be delivered 


by Professor H. H. Turner, whose sub- 


ject is ‘‘Six Steps up the Ladder to the 


Stars.” The first, lecture will be given on 
Thursday, December 28, on ‘‘The Dis- 
tance of the Stars,’’ followed by ‘‘ The 
Discovery of the Planet 
“ Photographing the 
Spectroscope and its Revelations,” ‘ Two 
Great Streams of Stars,” and ‘‘ The Size 
of a Star.” The following are the lecture 
arrangements before Easter; On Tuesd 
afternoons, commencing 


two by Sir 
‘‘Lif2 and its 


give two historical lectures, beginning on 
January 18. Professor I. M. Heilbron 
two on ‘‘The Photosvnthesis of Plant 
Products,” Professor B. Melvill Jones 
two on ‘‘ Recent Experiments in Aerial 
Surveying,’ and Mr. Theodore Stevens 
two on ‘‘ Water-power of the Empire.” 
On Saturday afternoons, commencing 
January 20, there will be two lectures by 
Sir Walford Davies on ‘‘ Speech Rhythm 
in Vocal Music,” two by Mr. J. C. Squire 
on ‘‘ Subject in Poetry,” and six by Sir 
Ernest Rutherford on ‘‘ Atomic Projec- 
tiles and their Properties.” The first 
Friday evening discourse will be delivered 
by Sir James Dewar on January 19, on 
“Soap Films as Detectors of Stream 
Lines, Vortex Motion, and Sound.’’ 
ceeding discourses will probably be given 
by Sir Almroth Wright, Mr. ©. F. Cross, 
Sir John Russell, Dr. A. V. Hill, Prof. 
A. S. Eddington, Dr. G. C. Simpson, Dr. 
M. R. James, Sir Ernest Rutherford, and 
other gentlemen. 

A very interesting shilling booklet by 
Mr. H. A. Hunt, the Australian Common- 
wealth Meteorologist, was issued under 
the authority of the Minister of State, con- 
taining three excellent charts, with notes 
and diagrams prepared by Mr. C. J. Mer- 
field, F.R.A.S., the Government astrono- 
mer; an historical summary of dates and 
particulars of past eclipses, from the 
earliest recorded in B.c. 3102 down to 
A.D. 1916, with the fullest notes and in- 
structions to the various observers ex- 
pected at the different stations. Certainly 
Australia was unsurpassed in the facili- 
ties organised for the observation of the 
eclipse of September 21 last, and we shall 
all look forward with expectant interest 


for the full reports, which will doubtless 


reach us in due course, of whatever. results 
were achieved. 


his first investigations into the formation 
and origin of the Rift Valley, but it will 
be remembered that three years ago he was 
prevailed upon by General Sir E. Northey, 
then Governor of Kenya Colony, to revisit 
the country, with valuable results to geo- 
graphical and geological knowledge of the 


e [of steel. 


Suc- 


At a meeting of the Staffordshire Iron 
and Steel Institute, at Dudley last Satur- 
day, a paper dealing with the native 
methods of making jron in India was read 
by Mr. Harold Harris, assistant lecturer 
in metallurgy at Birmingham University. 
The Hindoos, Mr. Harris said, have 
carried on the direct process of iron-making 
from time immemorial. The ores are 
magnetic oxides and rich red and brown 
hematites. The process of smelting varies 
somewhat in different districts, and this 
variation is partly due to local custom 
and partly to the fact that the art has 
advanced most where the population is 
most dense and civilised. There are three 
kinds of bellows used and three types of 
furnaces. One of the latter is used for 
making iron of better quality and natural 
steel. The steely parts frequently present 
the same appearance on fracture as the 
best blister steel from Swedish iron, and 
they are carefully selected and prepared 
for use by being treated to a low red heat 
in a charcoal fire and cut into small pieces 
for making edge tools, etc. When iron is 
wanted instead of steel, the pieces into 
which the lump had been broken are raised 
to welding heat, and hammered into bars, 
by which they lose almost all appearance 
Occasionally cast-iron is pro- 
duced in small quantities, and this is 
ascribed by natives to its having attained 
too high a temperature in the furnace. It 
has been assumed that at least 1,400 years 
ago chisels of iron, with carburised or 
cemented edges, were known and in use; 
also that, probably, the same knowledge 
existed in Egypt. There are instances of 
very large forged iron columns and beams, 
which are ascribed to a period prior to 
A.D. 1000. In conclusion Mr. Harris 
stated that the iron produced in small 
furnaces in India by indigenous methods 
was a heterogeneous and not a homo- 
geneous product. 


M. Edouard Belin read before the 
French Electrical Society last week a 
paper in which he dealt with the ‘‘ tele- 


phoning” of visual pictures. The method 


he outlined was similar to the trans- 
mission of photographs or sketches’ based 
on the sensitiveness of selenium to elec- 
tricity under the influence of light. M. 
Belin contended that it would be possible 
to project images that would remain, 
visible for a tenth of a second, or the 
period that is necessary for the human 


retina to retam the complete image. He | 
showed the possibility of transferring light | 


of varying intensity by this new system, 


and argued that the use of the new photo- | 


electric cells now made with such metals 


as potassium, and far more sensitive than | 
selenium, would give results of the very | 


greatest interest. 


Professor A. P. Cramp (chairman, 


South Midland Section, Institution of | 


Electrical Engineers), in proposing the 


toast of “The Metallurgical Society,” at . 


the annual dinner last Saturday at Bir- 
mingham, said the society was the oldest 
metallurgical society in England, one of 
the first in the world, and yet a purely 
local association. Although it was a local 
association, it did excellent work. It 
brought into touch all classes of men in 
the metallurgical industry, but their pro- 
ceedings were but little known. He urged 
the desirability of their getting into closer 


touch with similar associations in the in- | 


dustry. There was a common ground 
existing between the metallurgical work of 


electrical engineers and their own, as, for 


instance, in electric furnaces for iron and 


steel and the non-ferrous metals, and co- . 
operation was also desirable in such. 
Neither the ` 
electrical engineer nor the metallurgist | 
could develop, the art to its fullest extent; © 


matters as magnet steels. 
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stage of development of other parts of the | and scripts there if all the writings in that 
power system. The paper also refers | language were only saber ‘ginal Maori 
generally to the variation in demand of| (8) That the history ob 7 © age: F h 
various power systems, the annual increase | —4tlantean in origin and descen A 


ier ; ; j i zut since degenerated in 
in demand, the relation of steam plants to | 22°!ent giants, bu | . 
water-power plants, and the special rela- stature—can be traced through America and 


aie einer ern Afri ight to North-West India. 
tion of hydro-electric plants to irrigation. AO Re ceric Signy to 


(9) That the Aztecs, who knew of the 
A second edition of ‘‘ Elementary Inter- | flood, and the Incas who, as Peruvian tradi- 
nal Combustion Engines,” by J. W. Ker-| tion. says, “ peopled the Earth after the — 
shaw (London : Longmans, Green and Co., flood,” are all interwoven in the amazing © 

5s.), is made still more useful by con- 


story. 

: 7 oe 4 . 0) T varyi ricities of the 
siderable additions, especially in the chap- ie pai aen fee eras in-apliclion: of. | 
ter on oil engines. A large number of perihelion—combined with the secular revolu- 
questions and answers have been added as 
an appendix. 3 


tion of the Poles, precession as quite a 
a ae 


secondary influence, and erratic displacement 
LETTERS TO THE EDITOR 


‘of axis from the causes before mentioned have 
EASTER ISLAND AND THE ROMANCE 


it must be worked out by a combination of 
the two. He suggested that co-operation 
was possible at the Birmingham Univer- 
sity, where research work dealing with 
metallurgy could occupy the attention of 
both the electrical and metallurgical 
engineers. 7 
` Machine Construction and Drawing,” 
by Frank Castle (London: Macmillan 
and Co., Ltd., 7s. 6d.), is by far the best 
book of its kind we have seen for a long 
time, and really gives the fundamental 
facts a student must assimilate before he 
can produce in a reasonable time a work- 
ing drawing of a machine or engine de- 
tail. The plan followed is first to describe 
simple details, such as rivets, bolts, keys, 
cotters, etc., in what are termed their em- 
pirical proportions, which are obtainable 
without calculation. In any subsequent 
-= drawing—given in the book or to be made 
by the student—in which these simple de- 
‘tails are to be embodied, the dimensions 
have to be determined from the empirical 
proportions previously supplied. Thus, 
the student gains unconsciously a complete 
familiarity with commonly occurring sim- 
ple details. In special cases calculations 
are, of course, necessary, and the results 
obtained by actual experience utilised. By 
numerous subsequent drawings the student 
is shown how these processes are per- 
formed. There are about 300 illustrations, 
a typical examination paper, and several 
pages of useful numbers and formule. 


““The Engineering Industry and the 
Crisis of 1922,” by A. Shadwell, M.A., 
LL.D. (London, John Murray, 1s. 6d.), 
should be read by everyone desirous 
of knowing the real facts about the 
rise and progress of the great industry 
with which it deals, and the continuous 
obstacles which hindered its further 


to be reckoned with as prime factors, together 
OF THE PACIFIC. 


with the geological, climatic, and seismic 
results. On such depend all the migrations 
{209.}—This subject is of such intense in- 
terest and plays such an important 


and developments of early man. 
(11) That the double spiral found from 
Malta to Raglan in New Zealand, in connec- 
tion with Sun worship, has an immense sig- 
nificance. (It goes back to the time when the 
part in the history of this planet that 
I ask you for space wherein to- set 
forth my deliberate conclusions after 
long years of study and research. 
I accord the fullest credit to Professor 


Equator cut the ecliptic at right angle 
MacMillan Brown, and very sincerely admire 


The very finials, spikes, and balls on our 
houses refer to the same thing, pointing to 
his indefatigable work, but I say that he does 
not go far enough, and in assigning only 


the once vertical Sun, and many.an architect 
hundreds of years as the age of the marvel- 


of this day knows nothing about it.) 
On such lines, then, should my friend Pro- ; 
lous Easter Island images he is out of his 
calculations by many thousands. The 


fessor Brown pursue his researches if he 
would solve the alleged mysteries, and on | 
such lines only can the wonderful history of 

problem must be tackled deeply from the 

standpoints of astronomy, geology, antique 

history, and the evidences of the rocks. e 


what is now Easter Island, together with. 
that of the Pacific region ponora Ty and the | 
who would solve the alleged mystery of 
Easter Island, coupled with the petroglyphs, 


entire course of man on Earth, be unfolded to 
monoliths, and megalithic records. all over 


the people of the so-called ‘‘ Twentieth Cen- 

tury.” ‘The reading of the megalithic tracks 

lies herein. What volumes could be written! 
It is all such a marvellous romance, stranger | 
than any fiction and sara true. If only | 

ithe Pacific, coupled also with the Central 

_American pyramids, Stonehenge, Hal Tarxien 

in Malta, and on through Egypt to the amaz- 

‘ing statues of Bamian and Gobi in Central 

Asia, must be prepared to admit the truth of 


I had the time to write it! but daily work 
me oa etatine are too pressing. 
n conclusion, I may say that I consider 
abi e a i P ea PoR m 
ouse o ew Zealand—the Awanui an 
pues Russell region especially so—and the litre 
development and imperilled its welfare, ee is i ihe old coniun Buddha found at Mauku and the famous 
thanks to the continuous obstacles thereto | _, (1) The once existence of the old continents | lintel of the Kaitaia swamp, Auékland Pro- 
wat | ‘of Lemuria and Atlantis. vince, can each tell their tale. If anyone finds 
due to the endless strikes of the workers. 2) That the Poles of the Earth h Sthine th Spire tina 
The conclusion, pp. 60-65, will be en- (2) That the Poles of the Earth may ave janytung that may be deemed prehistoric 
dorsed by all who have had em] ing | been inverted more than once since the |or knows of such, I shall be obliged if he will 
F f the f va th ah har Z | original zodiacal calculations in Egypt, quite | kindly let me know.—I am, ete., 
e or the tact that the “recs | apart from the procession of. the equinoxes ; Clement L. Wragge, F.R.G.S., ete. 3 
‘brought by ‘Labour against ““1N-/and that the Poles of the Earth and the Birkenhead, Auckland. 
m et yae pe efficiency” ae Ecliptic formerly coincided. : oD. of our readers, with ourselves, will 
tru y ~F (3) That much of the teaching of this little | be glad once again to hear from a contributor 
wolve constant changes and adjustment | age has to be unlearned and that La Place | to whom, in past years, they have been in- | 
of workship practice, which the unions, j and others will have to be corrected, as | debted for so much valuable information, and | 
ERE a Shot ne and far Sah Einstein may correct Newton. . trust all of us may do so again oftener.—Ep., 
tr 10ns, always shy at and doggedly| (4) That the dictum that “ Nature never 
resist. That, at last, the employers have | jumps ’”’ does not hold good throughout the 
made a stand and Apacs asserted | 2ons of antiquity, which involve millions of 
their rights of management is a matter | years. | 
for ee the time, at all}. (5) That cataclysms have surely occurred |: 
events, ° Tf the unions have learnt the |i® vast ages past consequent on a tilt of the 
lesson that the control of any industry 


“E.M.”] 
Earth’s axis caused by planetary, cometary, 
e : or extraneous electric-magnetic forces. 
must ne seein glean oy 8 ore ponang (Everywhere, from ancient floods and sub- 
acceptance of Yesponsibtlity, ‘we may, | sidences to upheavals and seismic and. oceanic 
perhaps, hope to witness a saner and more | tidal waves, there are evidences of this fact; 
successiul attempt to realise this in the | andthe cafions of North America, the needle- 
future, and the avoidance of calamities | like peaks of Tierra del Fuego, the upheaval of 
due to the advice of plausible patrons 
who live in a world of theories, and know 


what was once a sea in the heart of Australia, 
the upheaving of the Napier cliffs in New 
nothing of the practical conduct of 
batisiness, 


Zealand, the finding of Pteroceras shells in 
Fiji, Bey feet above sea level, nae 
: ; : : arctic coal measures, the remains of tropica 
An _instructively interesting paper by flora and fauna in ie present Atratio the 
Mr. John D. Galloway, M. Am. Soc.C. E., boulders and limestone cliffs near Hikurangi, 
of San Francisco, on the Hydro-Electric New Zealand, and very many other instances 
Developments of the Pacific Coast, 18]in all parts of the world very completely tell 
j ven in the December Proceedings of the f their tale to the man who can understand, 
merican Society of Civil Engineers. It 
a als with the general characteristics of 
power systems in the Pacific Coast States. 


in connection also with the revolution of the 
Poles.) the stellar system. Calculations by Jeans. 
A short review of the historical develop- 
ment is given, including the increase in 


(6) That the Easter Island statues and | hased on certain reasonable assumptions, show 
original script are immensely ancient, and | that in 10.000 million years only about one 
he up with mona epee xe e star in three will be approached Py Sree 

: ithic remains in New Zealand, New Cale- | within a nadius of seven times the distance 
Si a ba a Ly sates aaa a donia, Walpole Island, Malden Island, the | of ea Fron Ga Suns Another goin 
D ee ; th th 3 Maier a OCS hi. Carolines, Hawaii, Tonga, Tahiti, ete. , etc., | against the capture theory is to be found in 
ge "aj e evolution of transmission | in the Pacific. on to Central America, Ireland, | the relations of the spectra of the com- 
Jines et ine potentials. Consideration is England, and Egypt, to the deserts of Asia] ponents of physical pairs, previously men- 
Der ti © elements of design and the| and elsewhere, leading to the foundations of | tioned. which show that the companions in 
Limitations of impulse wheels and tur- | Hinduism, Zoroastrianism. and Buddhism. giant systems, are,“ earlier” and in dwarf 
pines, the tendency toward larger units (7) That Sanscrit, which post-dated Easter yeirso\ later’? then their primaries. This 
and the reasons therefor, and the present 

L he @ 
mr ee 


A SKETCH OF THE PRESENT STATE 
OF STELLAR ASTRONOMY.—VI. 


[210.}-The Origin of Binary Stars.— 
There are three theories of the origin of 
binary and multiple systems, which may be 
stated as follows :— 

1. By‘ the chance encounter of two stars 
resulting in their revolution about a common 
centre of gravity (the Capture Theory). 

By condensation in the original dust 
cloud or nebula of two stars about indepen- 
dent nuclei separated by a ‘distance com- 
arable with those now observed in visual 
binaries, 

3. By division of a single star into two 
components through centrifugal, and pos- 
sibly occasionally tidal. fissure, influenced by 
radiation pressure and/or other unknown dis- 
ruptive force. 

The first of these does not seem likely-to 
have been frequent. taking inte account the 
great distances which separate the stars in 


Island, may give a clue to the images could not be expected to be a general rule 
: a 


Ne al, iste “Pe 


`- volume of space. 


Dec. 15, 1922. 
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af’ the origin of pairs were by capture, unless] separative force may also account for the 


-simultaneous origin were attributed to stars 
occupying what seems an improbably great 
Methods 2 and 3 are pro- 
bably both valid, and may be the normal 
ones for the relatively widely-spaced visual 
„pairs and for the close spectroscopic and 
eclipsing binaries respectively. The evolu- 
tionary process by method 2 cannot be better 
-described than in the words of Prof. Camp. 
- bell : “It will happen that there are regions 
-Of greater density, or nuclei, here and there 
throughout the structure which will act as 
- centxes of condensation, drawing surrounding 
. Materials into combination with them. The 
_ processes of growth from nuclei originally 
- amall to volumes and masses ultimately 
- stupendous must be slow at first, relatively 
more rapid after the masses have grown to 
moderate dimensions and the supplies of out- 
dying materials are still plentiful, and again 
slow after the supplies shali have been 


> .iargely exhausted. By virtue of motions pre- 


vailing within the original nebular structure, 


-or because of inrushing materials which strike 


the central masses, not centrally but 
-obhquely, slow rotations of the condensed 
nebulous masses will occur. Stupendons 
-quantities of heat will be generated in the 
building up process. This heat will radiate 
rapidly into space, because the eous 
‘masses are highly rarefied, and their radi- 
ating surfaces are large in proportion to the 
masses. With loss of heat the nebulous 
masses will contract in volume, and gradu- 
-ally assume forms more and more spherical. 
When the forms become approximately 
spherical, the first stage of stellar life may 
‘be said to have been reached.” Further 
-evolution of close pairs from the larger 
masses thus formed would probably follow 
-as in method 3. Jeans’s_ researches have 
tade it appear probable that the two com- 
ponents of a close double star have resulted 
-from the fission of a larger star which has 
passed the state of a perfect gas (the early 
-@iant stage). In the youngest giant stage the 
rotating highly compressible gaseous mass 
would, if then rotating fast enough, continu- 
‘ously eject matter round its equator, without 
becoming an elongated pear-shaped body, 
-such as precedes the formation of a double; 
‘the necessary condition of a relatively sman 
„degree of compressibility is not fulfilled until 
-@ star is at about the summit of its tempera- 
“ture-curve with a density about one-fifth of 
the Sun’s. This theory gives a satisfactory 
-explanation of the frequency of B and A 
-types among the relatively very close spectro- 
-scopic and eclipsing binaries; the “earlier ” 
M, K, G, and F giants have not divided in 
. Considerable numbers, and the “ later” F, 
G, K, and M dwarf pairs are not observed 
in large numbers owing to lower absolute 
brightness. As a result of this process of 
division, it would not be astonishing to find 
the “earlier” companions of giants and the 
<< later” companions of dwarfs, to be less 
dense than their primaries. although really 
-more advanced in evolution, being possibly 
composed of the outer and more tenuous 
layers of the rotating parent masses. In the 
case of the 90 eclipsing binaries dealt with 
by Shapley, four out of five have a com. 
panion less dens» than the primary. although 
they are generally more advanced in their 
development. as judged by the spectral types 
corresponding to the calculated surface 
brightnesses. On the other hand, the wider 
visual binaries, presumably evolved from in- 
dependent nuclei (as by method 2) should 
probably have secondaries more adyanced 
and denser than their primaries. being of in- 
dependent, though simultaneous. origin. The 
writer finds from the scanty data yet 
available (for six visual binaries), in 
which the necessary information of spectra, 
parallaxes. orbits. and relative masses 
are known, that bv calculating diameters 


based on the surface brightness values 
of Seares,’ the densities of the com- 
‘panions appear to be greater than for 


‘the primaries. with the exception of the two 
‘practically identical components of y Vir- 
gins. It should be mentioned that close 
double stars can become wider pairs by tida) 
interaction, but. not sufficiently so to cause 
those. like the spectroscovic or eclipsing 
binaries to become separated to the distances 
«mmon in visual pairs. Tidal or other 


ee CO ee 


observed increase of average eccentricity of 
erbit with length of period. (References: 
Aitken, ‘“‘The Binary Stars”; Monthly 
Notices, R.A.S., Feb., 1922, p. 282 (Edding- 
ton); ibid., April, 1922, p. 372; Shapley, 


“A Study of the. Orbits of Eclipsing 
Binaries,” Contrib. from the Princeton 
University Observatory, 1915.) . 
Rhodelta. 
[THE Env.) 
MARS. 


(211.}—Dr. Steavenson’s letter is a welegme 
contribution and should carry weight. I 
much regret, therefore, that he has misunder- 
stcod me. I have not ventured to dogmatise 
on the merits of Lowell and others on the 
strength of my own work and equipment. 
Such a thing would be extremely ridiculous. 
I have come to my conclusions by a com- 
perison of the very numerous pictures of 
Mars in Flammarion’s monograph in the 
B.A.A. reports andi elsewhere. It is no slur 
on 2 great astronomer to hint at auto-sug- 


gestion, especially when he has a theory to 


work out, as Lowell has—a theory which he 
uphalds with such zeal and skill and such 
literary brilliance. Auto-suggestion is not 
wanting, even in scientific circles. I venture 
(very respectfully and without dogmatism) to 
think that ,the great Flagstaff astronomer 
proved so much that he proved too much! I 
turn from his strange canalised pictures to 
dwe?! with renewed pleasure on those of 
Dawes and Delarue, of Denning and Green, 
of Theodore Phillips, and of Antoniadi. 
After the closest study with the Meudon re- 
fractor (the most powerful telescope dn 
Europe) under first-rate conditions, Antoniadi 
was ablo to deciare that the network of canals 
was an optical illusion. | 
Cardiff. f Arthur Mee. 


OCCULTATION OF ALDEBARAN. 


[212.}—The occultation of Aldebaran on De- 
cember 4 was viewed from here with a 3 in. 
retractor, disappearance taking place at about, 
6.50 a.m. Light clouds obscured the Moon at 
6.50 a.m., but these cleared a few minutes 
later, the star being seen apparently heading 
straight for what remained of the dark limb. 
This latter was not appreciable, the Moon 
heing too near the full, so at the time of 
contact Aldebaran appeared to be swallowed 
up by our satellite. The last occultation of 
this star was invisible here, owing to bad 
weather. 

Jupiter and Saturn were splendid’ telescopic 
objects just before sunrise. The ‘ring 
system’’ of Saturn is at a favourable angle 
for study, the shadow on the disc being well 
defined with 120x. i 


J. Worsley White, F.I.S.A. 
Conisborough, Yorks. 


ASTRONOMICAL OBSERVATIONS. 


{213.}—Is it not time that astronomical 
classifications were devised with a little more 
circumspection and common sense? We are 
fast steering towards a quite impossible sche- 
duling of star classes, of individual stars 
and of spectrum lines, etc., etc. | 

If stellar spectroscopic classification re- 
mained so simple as given in letter 181 (page 
194) matters would not be so bad, but, even 
looking at that row of nine letters, one is at 
once struck by their absurd sequence. Surely 
this fundamental sequence, if not beginning 
with the letter A, might at least be arranged 
in alphabetical sequence, so that if one re- 
members the first letter of the series, the 
others present themselves automatically. But 
not content with this initial mix-up of O B A 
FG KM NR, further sub-division rapidly 
aggravates the difficulties, and one just won- 
ders where it is all going to end, with some 
300 million stars to plav with. Thus we now 
meet spectral classes Bip, Bop, Ad3p, Oe5, 
etc., and the general reader and student is 
left to divine what it all means, as even 
letter 181 gives no clue to these mysteries. 

Is there not enough of these ridiculous de- 
notations with individual stars being labelled 
with Greek letters, mixed up with) other 
marks, and calling spectrum lines of Sodium 


| cule. 


r 


D, and D,, of Helium D,, hydrogen lines H, 
and calcium lines H and K? 

= I submit that simplification, not complica 
tson, should be aimed at, if only in the in 
terests of saving a refined science from ridi- 
Albert Alfred Buss. 


Lee Observatory, Chor:ton-cum-Hardy, 
Manchester 


THE STAR GROOMBRIDGE No. 34. 


{214.}—This very interesting object was most 
unfortunately omitted from the last edition 
of “Celestial Objects.” Those who have 
copies should insert it on p. 17, Vol. II., 
immediately before 26 Andromede, its place 
for 1920 being :— 


R.A., Oh. 13m.8 N. 43° 34” 


It will be readily found as an orange-red 
star 15’ N. of 26 Andromedz. It has the 
large proper motion of 2”.82 at P. 81°.8 
The curious and interesting thing is that it 
has a companion, 10 mag., with the same 
proper motion, the. latest measure of which 
is by Mr. Franks :— 

1917.89 P. 56°.5 D 39".37 
The large star has a third-type spectrum, 
but the small star, as seen in the 24 in., has 
no colour. 

In 1917 I found a small 11 mag. South and 
much nearer, and measured it, and I have 
again measured it this year. It has no con- 
nection with the system, and the measures, 
placed side by side, show the results of the 
P.M. in a very striking manner :— 

1917.89 ... P. 195°.9 D 197.59 2 nights 

1922.93 ... 225°.7 29”.24 1 night 


Groombridge 34 is not given in any double- 
star catalogue. T. E. Espin. 
Tow Law, Co. Durham, 1922, Dec. 9. 


r 


DIAMONDS FROM SUGAR. 


(215.}—The following are the details of an 
experiment made some time ago, the early 
results of which were promising. The writer 
having carried it to a certain point, now 
thinke that an account of it might induce 
others to try, and with modifications get 
more success. The whole affair can ve put 
together for a few shillings, and is most 
fascinating. 

These are the general ideas that led to the 
style of the experiment. Orystallisation takes 
place when atoms or molecules are precipi- 


~ æ - 


| 


NLse — NN 


tated comparatively slowly in a mobile state ; 
they then have time to form a definite struc- 
ture helped by a suitable matrix. Moissan’s 
experiment (Mendeléeff), where a supet- 
saturated solution of carbon in molten iron 
was precipitated, does not give time ior the 
crystals to get to any size before the irou 
solidifies. In the experiment now described. 
the sugar molecule in solution is disrupted: by 
sulphuric acid. If it is considered what 
happens when a hot saturated solution cools, 
it will be seen that something of the same 
kind takes place under the following con- - 
ditions. ’ 
Into! a) ‘30-0z.|.glass beaker—marked in : 
ounces on a strip of paper gummed on the ` 
cee 
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outside—1 Ib. of pure sulphuric acid is first 
put. A solution of sugar in ethyl acid sul- 
phate—cane or grape, both were tried ; 

ls more soluble—is floated on the top of the 
acid; put into the beaker very carefully, 
flowing it down the side with a bent pipette. 
A cork is fitted with a centre opening in 
which goes a smaller cork carrying a glass 
tube pulled out to a point and then fused 
into an 4-in. ball. Before fusing a platinum 
wire is put through the tube. A thin coating 
of Grauber wax is given to the ball, and into 
the wax is pressed some diamond dust. On 
the strata where the acid meets the solution 
sugar molecules are “ dehydrated’ or car- 
bonised. According to the writer’s idea, 
though the carbon would be left mostly in 
r=ngs or chains there might in the “bust up ” 
be an odd carbon atom that would be avail- 
able for crystallisation. That does happen 
apparently, as besides the slow growth of 
diamond crystals on the matrix, graphite is 
also formed.’ A part of the action that takes 
place seems to be that some of the sugar mole- 
cules are degraded to the humates. 


The writer tried—as the formation of the 
diamond crystal is so slow—to shepherd the 
Seen atoms {to tthe centre matrix iby an 
electric charge. A platinum wire bent into 
a ring was placed round the inside of the 
beaker on the active line. Another platinum 
wire, already referred to, went through the 
tube that carried the diamond matrix. Car- 
bon being a negative element, the wire ring 
was connected to the Zn element of the 
battery and the wire through the tube to 
the C element.. No improvement was notice- 
able, perhaps because the voltage used was 
not high enough to overcome the resistance. 


The sketch will show general arrangement. 
A light placed at a fixed spot towards the 
back and at one side will roughly show by 
refraction the development week by week of 
the crystals. The observation point must 
also be a fixed one. 


The small cork can be removed, and the 
matrix examined under a microscope, 


When it is determined which crystal is 
going to be periodically looked at, a wark 
made on the cork will show “‘ which side up,” 
and enable it to be found again. In this 
way the growth can be noted—t gh it tends 
to spoil the development. The writer 
acquired the trick of seeing a “ ghost ” 
image with the other eye on a piece of paper 
placed on the table in a line with the stage of 
the microscope. With a little practice this 
can be drawn or “traced” and later som- 
pared with previous developments. Last, but 
not least, a diary should be kept. By not 
doing so the particulars of the most successful 
experiment were lost. During that experi- 
ment the conditions were varied severa] times, 
and at some period were most favourable, 
though stains of structureless carbon were in 
the three largest crystals. The experimenter 
only wishes he knew what those con ditions 


were ; he would not be writing this if he did. 


V. E. P. Nihil. 


AULACODISCUS GRUNOWII. 


[216.}—This diatom, as its termina] ‘“‘dis- 
cus’’ implies, is ciroular, with a central 


cellule, around which other cellules radiate.. 


Its vegetable nature seems very pro- 
mounced. It is like a compact colony of cells, 
each one having five or six smaller cells 
within, similar to growing volvox. 


It is the markings on these inner cells I 
wish to notice. If one of them is focussed 
accurately a series of concentric ridges are 
seen, about five in all, and at the foot of 
these ridges fine holes are punctuated all 
along. It forms a good object for those in- 
terested to try a favourite lens upon, as it 
requires the illuminant and everything to be 
carefully adjusted to see the rings complete 
in, ae cellules nearest the centre of the 
field. 


The hexagons on this specimen are merely 


hollows, near the surface, as though due to 


the closing in of adjacent cells, but not quite 


yneeting. and -are clearly of a channelled 
nature. F.°3. W. Plaskitt. 


 [238.]—RADIUS OF CIRCULAR ARC.— 
Thanks are due to “Trig.” for his reply on 
page 217, but he has apparently overlooked 
that “a” in this problem is in linear and 
not in circular measure. Cosmo. 


found the Gramophone Company’s fibre needles 
very successful when used in the following way: 
Play a new record once or twice with a steel 
needle. Then always use fibre needles. The 
first time or two they will not last through the 
record, but, provided you never use a steel 
needle again, the records will literally become 
better and better as they become polished by 
the fibre, provided you keep dust and grit 
away. When used on records thus treated they 
yield a beautiful tone with practically no hiss, 
but are not loud, though even this can be 
improved by using the ghort fibre needle: 


REPLIES TO QUERIES. 


i 


[508.—GRAMOPHONE NEEDLES.—-I have 


[315.]—FIRECLAY.—On page 217 of the 


issue for December 8 Mr. A, B. Searle 


says that I recommend fireclay for a par- 


ticular purpose, but if he refers to my reply on 
page 206 of the issue for December 1 he will 
find that I do nothing of the kind—I simply 
tell the querist how to use the most suitable 
fireclay for the purpose named, and advise the 
use of Feusol or other fire cement. Going more 
fully into the matter, fireclay cannot be pre- 
vented from cracking. and if you use sand with 
it you simply get a fusible mixture which will 
run freely with the high temperature often 
found in slow-combustion stoves, while the use 
of crushed firebrick does not much mend matters. 
owing to its less resistance to heat than fireclay 
in a raw state. Slow-combustion stoves with 
firebrick linings, if in a dry state when lighted 
ahd in which the subsequent fuel heat is kept 
within fair limite, do not get cracked linings, 


and only have to be mended after the fuel fric- 


tion has ¢aused considerable surface wear on 
the firebrick lining ; but, as very generally used, 
the lining is highly charged with moisture when 
the fire is lighted, and an intense heat gene- 
rated as quickly as possible. with the certain 


result that the lining cracks and not infre- 
quently breaks up through the expansive force 


of the steam generated from the contained mois- 
ture. Sufficient heat to fuse the linings is often 
produced with more or less disastrous results, 


while occasionally the iron shell of the stove gets 
burnt away. In fact, the bulk of the complaints 


is due to the lack of ordinary care and atten- 


tion, a very small number of complaints being 
due to defects in the stoves. The cause 


of overheating more often than not arises 
from the fact that many persons pay no regard 


to the cubical space to be warmed, and put in 
a fifty-shiiling stove where four or five times 
the amount would have to be paid for one of 
adequate size for the work when properly used. 
Anyhow, don’t patch slow-combustion stoves 
with fireclay, and use your fire-cement as the 
makers direct. Walter J. May. 


è 
[524.. -SEALING WAX.—During the last 
few years it has occurred to me that formulas 
for sealing wax require to be brought up to 
date. For instance, expensive material such as 
shellac is used,. then an adulterant such as 
heavy spar or similar mineral matter is added, 
which destroys the transparency of some 
kinds, and certainly detracts from the appear- 
ance, especially when using pure vermilion to 
make a bright red. As I use a fair amount 
for sealing bottles of proprietary specialities, 
our own make is employed, and it satisfies 
quite as well as any bought ‘stuff. It fulfils 
the conditions as specified by “Searcher.” 
melting rapidly by steam heat and setting 
quickly after use. The method is to melt two 
parts of rosin with haif-part paraffin wax, then 
stir in the colouring matter. For blue, add 
half-part ultramarine-blue: for red, half-part 
vermilionette (bright); or for cheaper, use red 
ochre or red lead. For green, add one part of 
Brunswick green, or for black half-part of 
lamnblack, ete. The above is a fairly good 
quality, although not claimed to be so good as 
the “‘escritoire’’? or fancy waxes. Another 
recipe I used years ago, and which was satis- 
factory, was 12 az. rosin and 2 oz. soft soap 
melted together, then adding colouring matter 
to suit, This is better after twice melting, the 
alkali in the soft soap slightly saponifying the 
resin, thus rendering it less brittle. I think the 
above will fully meet the querist’s require- 
ments. I may remind him, however, that 
shellac substitutes are now coming into use, 
these being employed not alone in sealing- 
waxes, but also in varnishes, etc. Some 


brands are styled synthetic shellacs. and: I 
should think they are, as they are not mere 
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admixtures of shellao and rosin. Rosin 
hardened by, lime: (‘‘ hardened rosin”) is al» 
another suitable ingredient for sealing wa 
polishes, etc., in place of shellac. Instead of 
carnauba wax, you could try Colorado war 
(from lignite). This, in the dark or natn! 
condition, is offered at £19 a ton, and it is 
much like carnauba. In the white or bleached 
state it is as dear as the latter. Its other name 
is Montan wax. E. V. B. 


[338.] — ANTISEPTIC. — In my _ quer 


published in the issue December 1, asking f 
any reader could give me the mode of pre — 
paring trimethenal allylic carbide, an error was 
made in giving the word allylic as “‘allyic.” | 
As this will probably mislead, and as no answer | 
has yet arrived, will readers note this? 


Robt. Hanson. 
[34.-PATTERNS OF STAINS.—Thee | 


| 

. 

| 
have all been explained as due to colloid | 
phenomena. See any good book on colloid | 
dealing with Liesegang’s Rings and allied 
phenomena. A. B. 8. 


[344.}—-PATTERNS OF STAINS ON 


POROUS MATERIAL.—The following er- ! 
tract from ‘Applications of Dynamic to | 
Physics and Chemistry,” J.-J. Thoms, : 
pp. 192, 193, may help “ Lelio’’ to understand 

what occurs when a stain is made on a porous 

material. “If the surface tension is increased | 
by the sddition of the salt [to the solution], 
there will be less salt per unit volume in the ; 
film than in the liquid in bulk, while if th 

surface tension is diminished by the addition of | 
salt, there will be more salt in unit volume of | 
the film than in unit volume of the rest of the | 
liquid. We saw that the surface tension oft — 
solution in contact with a solid diminished a 

the strength of the solution increased: thus, if  , 
we had a film in contact with a solid, there 
would be more salt in unit volume of the film | 
than in unit volume of the bulk of the liquid. | 
If wo dipped, for example, a piece of fiter 

paper in such a solution, the solution in the- 


filter paper would be stronger than the rest 
Or, again, if such a solution were to flow 


through a capillary tube, the salt would haves 


tendeney to flow to the sides, so that the more- 
quickly moving fluid at the centre would get 
weaker and weaker. Many experimental illus- 
trations of this could be given; one of thee 


is an experiment tried by Dr. Monckman and 
myself at the Cavendish Laboratory, in which 


a deep-coloured solution of potassium per- 
manganate emerged almost colourless after 
trickling through finely-divided silica. Again. 


if a piece of filter paper be dipped into a | 


coloured solution of a salt snch as potassium i 
permanganate, unless the salt has a very strong = 
affinity for the water, the solution, after rising: 
some height in the filter paper, becomes cotcur- 
less.” A large drop of writing ink placed on 
white blotting-paper gives rise to similar 
phenomena. We have a very dark centre. 
where the larger particles of colouring matter 
are enmeshed in the fibre of the paper. Next. 
a paler, almost colourless area, where the 
superabundant fluid with the finest particles 
passes, leaving some of them behind, and. 
finally, the dark exterior ring, where the finest 
particles are held by surface tension to 
the fibres. While still wet, however, a wet 
outer ring of colourless liquid may be observed 
—this is where the liquid ‘‘in the filter paper 
becomes colourless’ (see above). 
W. G. Royal Dawson. 


f345.}-BLACK SOLUTION.—(i.) | Tannin 
solution added to chloride of iron solution gives 
black; add oxalic acid and it turns colourless;. 
add ammonium thiocyanate solution and it 
turns red. ({ii.) Use tannin and chloride of iron 
for black solution, and a solution of oxalic acid’ 
and methyl orange for the red. On 
they will go almost colourless and quite clear. | 
See ‘Chemistry and Chemical Magic,” by 
V. E..Johnson (published by Frowde and 
Hodder and Stoughton) for paar oiin 


[346.]—LIMELIGHT.—I have lately been | 
trying a 100-watt gasfilled lamp in a tern, 
and did not get very good results at 15 ft., s 
am afraid that at 30 ft. you would not be at | 
all satisfied. I must say, however, that the | 
lamp used is the ordinary type, with filament 
arranged in the form of a wheel, horizontally. 
I have, therefore, had to fall back on an are 
lamp, which with alternating current is a little 
troublesome, but gives good illumination. I 
believe that bulbs known as projection bulbs 
can be obtained which give better results than 
the ordinary type, but I could not get hold |} 
of one, of these. Now that home cinemato- h 
graphs, have taken the place of lanterns, slides 
are at a discount; and-1 should not think tbat | 
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it would pay you to consider making them 
unless you wanted to deal with some special 
subject. A short time ago I saw fine sets of 
slides almost given away at Stevens’ Auction 
rooms, and if you need any it would pay you 
to look round there. David J. Smith. 


{347.;—-CIRCULAR SAW.—A saw to deal 
with wood up to 8 in. thick would need to be 
50 in. diameter, and such a saw, if worked to 
its capa:ity, would take a lot of power, but 

ou could cut a lot of wood with comparatively 
ittle power if you took it carefully. If it is 
for business purposes, you will require power 
enough to give maximum output, as otherwise 
the loss.of time would more than wipe out any 
Saving in power. In this case a 6- to 8-h.p. 
motor should be fitted, but if it is only for 
amateur or jobbing work, cutting up logs for 
the domestic fire, then a 2-h.p. motor could be 
used. Don’t buy the smallest motor you can 
find in either case. Get a motor with a con- 
servative rating and with a fairly low speed 
for its output. That is to say, if you see two 
motors of the same rated powers, with the 
same current, but one running at 2,000 revolu- 
tions and the other at 800 revolutions, choose 
the latter; it will be more expensive, but it will 
be worth it for this work. David J. Smith. 


[349.J}—NASAL SPRAYS.—After twenty 
years’ experience—I used to catch endless 
“colds”? from my neighbours—I prefer a 
** nasal balm ” to any spray, because it is both 
more soothing and more lasting in its effect. 
Chemists keep it in tubes, under various trade 
mames. It is white vaseline, with certain pro- 
Portions of eucalyptus, menthol, and oil of 
creosote mixed in. Poke about the size of a 
small currant of it well up each nostril with 
the tip of a tittle finger, and sniff it up still 
further. The effect of one application will act, 
both preventively and curatively, for, say, five 
or six hours. Blow your nose biore applying 
it, not after; and always breathe through the 


nose. 
Kendal. C. Robinson, M.A. 


[349.—NASAL SPRAY.—The inference here 
is that a nasal spray is good for a cold, but 
when we consider that a cold is the result of 
incomplete metabolism owing to reduced 
chemical action caused by decreased tempera- 
ture, there does not seem much justification 
for thìs conclusion. A more rational procedure 
would be to temporarily raise bodily tempera- 
ture ee above normal, preferably by brisk 
physical exercise or by taking one of the usual 
preparations for producing temporary excessive 
perspiration just previous to retiring for the 
night, following this for a few days with the 
administration in tablet form of those tissue 


elements the deficiency of which for the time | 


being has much lessened the resisting power 


of the body to ‘‘catch cold.” If an antiseptic 

must be used. carbolic acid or boracic acid will 

answer in a 5 per cent. solution of hot water. 
Tonised. 


[549.J—NASAL SPRAY.—You cannot do 
better than use trimethenal allylic carbide for 
this purpose. This is a powerful but harmless 
antiseptic derived from garlic, long known as a 
remedy for colds. If you want to avoid ever 
catching cold, take the compound once or 
twice a day during winter. Chemists sell it 
under the name of Yadil Antiseptic. 


[349.—NASAL SPRAY.—Either glycerin of 
thymo! or lysol suitably diluted is excellent. 
Both may be used as a preventive when many 
people have colds which it-is not desired to 
** catch.” A. B. S. 

[350. CROOKES’ LENSES.—Ultra-violet 
rays are harmful. Crookes’ lenses can protect 
the eyes from them, but not simultaneously 
from ulfra-red rays. For the latter another 
type of glass is needed, blue glasses being 
generally used. A. B. S. 


{350.]—CROOKES’ LENSES.—Not only will 
Crookes’ eye-glasses protect the eyes from 
ultra-violet rays, but so will lenses made of 
any glass. There is a mighty lot of nonsense 
spoken about ultra-violet light and the eyes. 
To obtain ultra-violet light one must use special 
apparatus, or get outside the Earth’s atmo- 
sphere. Ultra-red—or, more correctly, infra- 
red—rays aro akin to heat rays, and will not 
injure the eyes any more than the ultra-violet 
ones will. The great thing is to avoid any 
powerful, glaring, visible light. Never mind 
about what you cannot see, “Felix.” See 
letter. 85, “E.M.,” February 24, 1922, 
“ Crookes’ Glass in Microscopy.” 

W. G. Royal Dawson. 


{350.]—CROOKES’ LENSES.—The achieve- 
ment of Sir William Crookes in making a glass 
practically without colour that will filter out 
the outer sections of the spectrum, including 
the infra-red and the ultra-violet rays, must 
always rank of first importance amongst the 


discoveries during recent years in ophthalmic 
optics. It is quite reasonable to suppose from 
theoretical considerations that these rays—very 
useful and, indeed, quite indispensable for other 
purposes—are useless as regards the attainment 
of useful visual acuity, and certainly nothing 
is lost in this respect by their delection. Actual 
practice, however, during the last few years 
placed beyond doubt the fact ‘of their bene- 
ficial influence, especially in cases of Retinities 
and other eye diseases, and sight specialists are 
now recommending—and, I think, rightly so— 
for all purposes, I can personally endorse this 
recommendation, having tried them for several 
years. Ionised. | 


(351.J—BELTS, ETC.—I do not, personally, 
like link belting on small pulleys, though it is 
good on high-speed work. For the small pulley 

ou mention I should advise a woven or a 
eather belt of the Hendry type. If you use 
Scandinavian belting, use the fastener supplied 
by the firm, which has naturally found the 
fastener which suits this belt best. From 
memory this is some kind of steel lacing, which 
does not Jeave any projections on the under- 
side. Lacing with the usual belt laces would 
not suit this drive at all. David J. Smith. 


— > 0 &-- 4 
QUERIES. 


[352.}-FLASHLIGHT PHOTOGRAPHY.— 
I was deeply interested in ‘‘ Flashlight Photo- 
graphy of Natural History Subjects,” and 
would like to know if it is possible to 
project animaloule, etc., by lantern. I 
rigged mine up with a Coleman quick 
petrol light, 300 c.p. It shows ordinary slides 
all right. It has 4-in. condenser. What acces- 
sories will I require? Could I get a more suit- 
able illuminant? Would incandescent acetylene 
give greater light, and who are the makers of 
same? I am in a country place, and have not 
the chance of joining a society.—D. Sullivan. 


[353.}+-METAL SPINNING.—Would any 
reader give me any information on metal spin- 
ning? The article to be spun is a concave cone, 
and Pe made of 14 copper to the square foot. 


[354.}-LOOSE LEAVES IN BOOKS.—I 
havo several books the leaves of which are loose, 
and I desire to refix them. There is, I am told, 
a.powder that may be purchased, and, being 
properly mixed, I can accomplish the refixing. 
Will someone of your readers please oblige me 
with instructions?—T. 


[355.--BLAST FURNACE.—I have seen 
recently a small tilting blast furnace for iron and 
brass. Will one of your readers give method 
of working? For iron, is it. used without cru- 
cible? When the crucible is used, can the metal 
be poured without running into fire? Any in- 
formation will oblige.—W. H. G. - 


[356. -ANTISEPTIC.—I would very greatly 


appreciate details of the way to make, 
tri - iodo - phenio - acid =. 
C; H, ],0H ) to; use as & non: 


poisonous internal and external ‘antiseptic.— 
E. H. Green. 


[357.}-TUNING FORKS.—I should be glad 
if any of your readers would give particulars of 
a simple electrical method for both setting and 
sustaining in vibration tuning forks of high musi- 
cal pitch.—J. H. B. Evans. 


[358.] — ELECTRIC PROJECTOR. — Will 
some reader kindly inform me how to make a 
small electric projector to show an advertise- 
E on the pavement from a shop window ?— 

. J. S. 


[359 —MOUNTING MAPS.—I have some 
paper ordnance maps which I wish to mount on 
linen. Advice how to proceed would be wel- 
come, especially as to the kind of linen and to 
the most suitable adhesive.—Sarum. 


[360. ACETYLENE LIGHT FOR MICRO- 
SCOVIC WORK.—Will someone please say 
what are the disadvantages of acetylene light 
when used for microscope work?—G. H. Clarke. 


[361.--BOILING POINT OF WATER.—I 
shall be obliged for any information es how to 
arrive at the correct figures for the boiling 
points of water at different altitudes. I under- 
stand the tables give :—B.P., 190°—195°—200°— 
205°—210°—212° Fah. Altitude, 11872’—9095’— 
6366’—3682'—1096’ O. But I have seen a graph 
showing the equation: A (altitude = 525’ (T (tem- 
perature) 212°), which does not correspond to 
the above figures.—Rhyn Rheta. 

[362.J—INSULATION OF COIL.—I have an 
induction coil, made long ago by some amateur. 
The secondary contains more than a pound of 
cotton-covered wire (of heavier gauge than ithe 


tion somewhat imperfect. 


usual. silk-covered.kind). wound .between ends of 
varnished wood,. and. insulated with. shellac- 
paper between the layers. The coil answers for: 
several useful purposes; but. I think the insula-. 
I have thought of 
trying to improve ıt by immersing the coll ina - 
bath of melted paraffin wax without removing 
the. core, which is fitted in very tight. Would 
such treatment tend to injure or destroy the in-- 
strument? Break and condenser quite all right.. 
—A. F. Miller. 


[363.1—ELECTRICAL SIGNS.—Will a prac- 
tical electrician with experience of advertising. 
signs please answer? Is the life of a metal fila- 
ment Jamp shortened by repeated switchings om » 
and off, as against continuous burning? I. 
notice that they mostly break at moment of. 
switching on.—Kookaburra. 


364.}--EYEPIECES.—On measuiing-up. some 
erent makes of Hu kenan astro. eye- 
pieces of low and medium powers, ] d 
the lenses are separated by &a distance 
approximately identical with focal length 
of eyepiece, as found by Ramsden’s diso 
method. Is this a fairly general rule, as, if so, 
it will make it easy to estimate powers when. 
buying? A 4-in. Wray gives 5-16 in. apart,- 
but even this is not far off, and it has a rela- 
tively very small eye lens.—Kookaburra, Mel- 
bourne, Australia. 


(365.}—PARALLACTIC ANGLE.—Assuming - 
Sun Moon in same straight line from. 
centre of Earth and a right angle at centre to 
observer’s position at surface, Sun’s distance 
390 Moon distances and Moon’s 60 Earth 
radii, I make out a parallactic angle from the 
observer’s level 6.9 sec. for the Sun and 
2,700 sec. for the Moon. To what extent do- 
the observational angles differ from these? 
Can Mr. Hollis say briefly whether tests have- 
been made in this way to ‘test the effect of 
refraction?—T. Warburton. 


{366.]—-SMALL OBSERVATORY. — The. 
Llynfi Valley Astronomical Society, of which I’ 
am the secretary, has a 3$-in. Cooke telescope,. 
and it is desired to erect a small observatory in. 
which to house the instrument. The cost must 
not be great, and I thought, perhaps, some of” 
your readers who may have erected their own 
observatories would be good enough to give us. 
any hints as to mode: of construction, price, 
etc., either through your columns (if the matter- 
is of sufficient general interest) or Pe one: 
to me. We shall be very grateful for any 
assistance. Ll. C. Lloyd (15, Neath Road.. 
Maesteg, Glam.). 
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ANSWERS TO CORRESPONDENTS.. 
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CHRISTMAS HOLIDAYS. 


Christmas Day will not interfere with our usual: 
day of publication this year, and our next issue- 
will go to press and be published on the usual days- 
and hours. But the long. consecutive holidays after 
Christmas Day will practically render it necessary 
to close up on Saturday, December 23, and no com-. 
munications received later can appear in our issue 
of December 29. The office will be open for a few 
hours on Boxing Day, December 26, and advertise- - 
ments reaching us by the first post will be inserted, 
but none that arrive later. 


The following. are the initials, etc., of letters to. 
hand up to 1 p.m. on Tuesday, December 12, ang: 
unacknowledged elsewhere :— 


ALPHA—W. Robson—W. T. Haskard—Kenneth Pol--- 
lock—Granite—C. F. T. ‘Wollersen—A, Powell. 


W. WAX.—No. 
PUELLA.—Too long and too complex. 


HOpEFUL.—There is no remedy but an operation, . 
which is not a serious one. 


VULCANITE.—Similar queries from many. To the one- 
inserted probably replies will satisfy all. 


D. JOHNSON.—Probably; but a plumber could teil. 
you. We cannot make out your sketch. 


CHESHAM.—Assuming it to be pure gold, and not 
the alloy used for coinage, the answer is. 
£4 4s. 11}d. per ounce troy. 


LONGMOOR.—A good telescope for the use of aged. 
or infirm observers was described and illustrated: 
in our issue of April 20, 1909. 


P. R. €.—Thanks, no! Analogies drawn from total. 
dissimilars, are effective with mobs addressed by 
leather-lunged orators, but in cold print they 
only waste space. 


FricTION.—Yes; although the total friction be inde- - 
pendent of surface and dependent only on pressure. . 
Yes, long bearings are the most economical under 
conditions you describe. 


Nap.—A plagiarism surely of a pamphlet published : 
in 1876, and worth about as much notice as we- 
gave~it on p. 133,of our issue of April 14. 1876.. 
The ‘ Doom ofs thes Planet Saturn” is as yee 
inoperative! 
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-M. PrickE.—The matter has been many times dis- 

. cussed. See, for instance, n. 489 of our issue of 
Dec. 10, 1909. We incline ourselves to the opinion 
that our eyes are not capable of combining 
colours in binocular vision. 


A. P.—The reason why old gold and silver mines 
have since been worked with profit is that superior 
means of extracting the metals from the ore have 
heer invented, whereas under old methods the 
ore was thrown aside as worthless. Neither gold 
nor silver “ grow.” 


-AMIoUS.—Get the British Astronomical Association’s 
Handbook for 1923, price 28., through any book- 
seller, of Eyre and Spottiswoode, Ltd, HM. 
Printers, and p. 23 for telescopic objects. For 
the rest advice should be sought of the various 
advertisers therein and in our own pages. 


- SLIDE VaLVeE.—Moving the cam more forward would 
do more harm than good, as then there would be 
no lead. You might take a little off the lap, and 
then. move it more forward so as to have the 
proper amount of lead, provided your boiler will 
give you enough steam, and if you do not mind 
using more fuel. 


-A, M. E.—Probably there is not much, if anything, 
wrong with the telescope. When the Sun is shin- 
ing the amount of undulation caused by the heat- 
ing of the ground and buildings, although imper- 
ceptible by the naked eye, becomes magnified in 
the telescope. On a dull day the ground is not 
heated, there is no undulation, and, consequently, 
everything appears sharp. 


TERMS OF SUBSCRIPTION. 


PAYABLE tN ADVANCE. 


‘$8. 10d. for Three Months, 7s. 7d. for Six Months, 
and 15s. 2d. for Twelve Months, post free to any 
part of the United Kingdom. For the United 
‘States, 17s., or $4 15c gold; to France or Belgium, 
178., or 28t. 80c.; to India, New Zealand, the Cape, 
‘the West Indies, Nova Scotia, Natal, or any part 
of the Australian Colonies, 17a. Monthly Parte can 
“be sent at subscribers’ option. Mr. Edward Pennock, 
: 3609, Woodland Avenue, Philadelphia, P., U.S.A. 
. will receive subscriptions for the United States at 
-$4 15c.. payable in advance, for direct transmission 
“from this office. 


The subscription rates to Canada are:—Weekly 
~mumbers: 12 monthé, 178., equal $4 15c.: 6 months, 
‘Ss. 6d., equal $2 7c. Monthly Parts: 12 months, 
“ds. 6d., equal $8 68c. Payable in advance. 


LA limited number of the following bound volumes 
‘are still in etock. price 7s., post free 8s. in the 
°U.K., or &. 4d abroad:—Vols.. LX., LXVI., 

LXXIV.. LXXV.. LXXVI., LXXVII., 
LXXX.. LXXXI., LXXXII., 

LXXXIV.. LXXXV. CIl, CVI, 
'OVII. CYM. OIX., CX., CXI.. OXII., CXIII 

` OXIV., and CXV. 


All the other bound volumes are out of print 
“Subscribers would do well to order volumes as soon 
ras possibio after the publication of each half-yearly 
volume in January and July, as only a limited 
-number are hound up. and these soon rnn ‘ont of 

print. Most of our feanes can be had ainely 
“through any hookseller or newsagent. or from the 
office, prire Rd.. or post free 4d. Cloth cares for 
binding TAs ENGIR MecnAntc. price 988., port free 
Aa. od 


ADVERTISEMENT CHARGES. 


The charas for Advertisements in the columna headed 
“For Exchange, For Sale, Wanted, Addresses, 
Situations, 


. ds ONE SHILLING for the first SIXTEEN WORDS 

*. and 6d. for enery aucceeding Eight Words—which 

must be prepaid. No advertizement will be inserted 
for less than ONE SHILLING. 


The address is included as part of the Advertiae- 
ment and charged for. No Displayed Advertise 
-ments can appear in above columns. | 


- ORDINARY ADVERTISEMENTS (NOT DIB. 
PLAYED). 
8 d. 
Thirty Words .. os oe ee .æ. 2 6 
Every Additional Eight Words .. . 0 6 


Front Page, Five Shillings for the firat 40 words; 
afterwards, 6d. per line. Displayed Advertisements 
. op Front Page, 106 6d. per inch. Paragraph Ad- 
vertisemente. One Shilling per line. No Front Page 
or Paragraph Advertisements inserted for less than 
- Five Shillings. 
Rates for Displayed Advertisemente on applica. 
tion to the Publisher 
. All Advertisements must be prepaid, and in caaes 
where the amount sent exceeds One Shilling, the 
Publisher would be grateful if a P.O. eould he 
gent. and not stamps. Stamps. however—preferably 
halfpenny stamps—may be sent where it is incon- 
wenient to obtain P.O.’s. 
Aavertisébments must reaoh the Offlce by 
3 p-m. on Tuesday to secure insertion in the 
-gollowing Friday’s number. 
All Cheques and Post Office Orders to be made 
ge ail ok Bi ainn Naw Ananin Courant, LiD., 
. -2 unications respecting Advertisements 
a ghould be distinctly atdressed to. 
E iii THE PUBLISHER., 
“ ENGLISH MECHANIC,” 
~ EFFINGHAM HOUSE, ARUNDEL STREET, 
2 STRAND, LONDON, W.C. 
P Th 


For Exchange. 


Broadhurst, Clarkson and Co., Manufacturing 
Opticians, Exchange or Buy Anything Optical.— 
Note address, 63, Farringdon Road, E.C.1. 


Clarkson's, 338. High Holborn. Second-hand 
Optical Mart. Make, Buy, Sell, Exchange First-class 
Optical Instruments. 


For Sale. 


Reflecting Telescopes, Mirrors, Silvered by new 
method. More light and duraoitlity—G. CaLvar, 
Manse, Walpole, Halesworth. 


Baker’s October Second-hand List contains 
approximately 3,000 Optical, Scientific, and Photo- 
graphic Instruments.—244, High Holborn, London. 


64-page Book About Herbs and how to use 
them, 2d. Send for one.—TRIMNELL, The Herbalist, 
Richmond Road, Caraift. 


Milling Attachments, with Vices for Lathes.— 
Tas WHEELER MANUFACTURING O0., Lrp., Trench Croas- 
ing, Wellington, Salop. 


Home Radio: How to Make and Use it. 26,000 
copies sold. 48., post free, on approval.—Below. 


Books Bought. Best prices given.—FoyY.es, The 
Booksellers, 121, Charing Cross Road, London. 


Ionised Tablets supply the blood with those 
elements the body needs; increasing vitality, tunc- 
tional activity, powers of concentration, mental 
clarity, physical fitness, and immunity from disease. 


Adenoids and Polypus cured by natural means; 
operations unnecessary. Tonsils saved intact, thus 
avoiding a lifelong handicap. 


Ionised Tablets, 8s, 6d., 6s. 6d., 128. 6d.: Seng 
full detaiis of ailment.—THR LABORATORY, 62, New 
port Street, Bolton. 


Mineral Speoimens, British and Forelgn, all 
kinds and prices. Send stamp for free catalogue.— 
Address below 


Geologioal Speoimens, Rocks and Fossils, all 
prices.—RicHanps’ SHow Rooms, 48, Sydney Street, 
Fulham Road, London. 


Brilliant Radium Mioro. Slide, 28. 6d., post 
free. —CLARK3 and PAGE, 28, Thavies Inn, Holborn 
Circus, E.C.1. 


Startling Cinematograph Value. — Clnemato- 
graph outfit, complete, including accumulator which 
generates its own light, little larger than a sewing 
machine, £9. British made. Most astounding 
value yet placed on the market in cinematographs. 
With this instrument we have overcome the greatest 
difficulty of home cinematographs generally—that 
of a perfect illuminant. As this machine has its 
own light outfit, it can be used anywhere.—THE 
a AND EXCHANGE, 105, Cannon Street, London, 


Modern Astronomy.—95 perfect slides, complete 
lecture; best quick offer.—SANcTUARY, 3, Bernard 
Avenue, New Brighton, Cheshire. 


Typewriter, Remington latest model No. 10, per- 
fect order, £12 10s.—CRAWFORD, 9, Coleman Street, 
London, E.C.2. 


Telescope Work, Improved Equatorial Heads, 
stands, divided circles, mirrors, silvering, Gregorian. 


improvements-—G. WHITTLE, 166, Longmoor Lane, 
Liverpool. 
Overseas Readers interested in Press Baling 


any material should write for descriptive pamphlet 
of HINDLE’S PATENT ELECTRIC BALING PRESSES, Union 
Engineering Works, Haslingden, Lancs. - 


Special Microscopical Slhide—Radium. Per- 
petually giving off numerous flashes of light. Post 
free, 2s. 3d. Two slides, 4s. 3d.—DARLASTON, 31, 
Freer Road, Birchfield, Birmingham. 


Money Easily Barned by selling rubber stamps. 
—Free particulars from RICHFORDS, Ltd., Snow Hill, 
London, E.C.1. i 


Engineering Work.—D. J. Smith and Co., Ltd., 
Compton Works, Wickford, Essex, carry out all 
classes of Engineering Work. Motor Spare Parts 
and Repairs a speciality. 


Sciertific Applianoes.—1] and 29, Sicilian 
Avenue, London, W.O0.1, for Electrical, Magnetic, Op- 
tical, and Static Materials 


Lenses, Prisms, Magnifiers, Condensers, and 


Optical Sundries, Thermometers, and Drawing In- 
struments.—As above. 


Morse Keys and High-Note Buzzers. Our 
famous Signalling Box for Learners.—As above. 


Galvanometers, Rheostats, new and second-hand 
instruments, Wimshurst machines. 


Experimental Materials and odd parts for every 
one. Fifty years’ experience. Write for information. 
Our special new illustrated catalogue, 6d., post free. 
Scientific Appilances.—As anove. 


The “ Gem ' Turkish Bath Cabinet.—Cleanses 
and invigorates; cures diseases without nauseous 
drugs. Cheap, convenient, efficient. A powerful 
preventive of diseases. Should be in every home in 
the land. 

The Editor of " English Mechanic" says:— 
“We strongly recommend readers suffering from 
rheumatism, pneumonia, neuralgia, liver trouble, 
skin disease, dyspepsia, insomnia, to get one of the 
Gem Bath Cabinets. They will never regret tho 
Hir outlay, and will thank us many times for our 
advice.” 


Gem H. Supplies Co., Ltd., 67, Southwark 
Street, London. S.E. Booklet, 100 pages, post: free. 
Mention ” BE.M,” 


The “ Hamilton” Light Car.—An ideal two | 
seat smal) car at a moderate price; easy to drive; — 
economical to run; fifty miles to the gallon; tar 
£9; smart appearance; complete and ready for mr- 
vicé, £160.—Apply for booklet to the makers, D. J. 
pany AND Co., LTD., Compton Works, Wickford. 
asex. 


21s. Maximum and Minimum Thermometer, 
with magnet, 9s. 6d., post free, Minimum only 3s, N. 
—BROADHURST, CLARKSON AND CO., E.C.1. 


Planisphere or Revolving Star Chart, with 
full instructions for use, 38. 6d. Post free.—.Brow. 
HURST, ‘CLARKSON AND Co., E.C.1. 


Watchmakers’ Eyeglasses, 1s. 6d.; Aluminium. 
>s, 6d.; Magnifiers for all purposes from %.; Read- 
ing Glasses from 2s. 6d.—Below. 


Ideal Xmas Gift! Microscope, complete in 
mahogany case, 168. ` More power ditto, ls- 
BROADHURST, CLARKSON AND CO. 

Sight Testing! By fully qualified optician: 
Prescriptions receive careful attention. Repairs at 
lowest prices.—BROADHURST, CLARKSON AND Co. 


Magic Lantern! Ideal Gift for Children, 4%. 
Slides, 3s. per set. List upon request.—BROADHUES, 
CLARKSON AND CO. 


Microscope Fittings! Abbe Condensers from 21s. 
Double Nosepiece, 153. ‘Triple Nosepjece, 21e. Vez- 


tical Illuminator, 12s. 6d. Davis Shutter, lise— | 
Below. t 
Telescopes! | Astronomical, Portable, Marine. 


List upon request.—The Actual Makers, Bro» 
HURST, CLARKSON AND CoO., 63, Farringdon Road, E.C.1. 


8x Prismatic Binocular, and case, 50s. Mans 
other first quality Glasses at low rate.—Brow- 
HURST, CLARKSON AND Co. 

Repairs, Repairs. AJl Optical Repairs. Promp: 


and careful attention. Write, call, or "phone 2+ | 
Holborn.—Note the addrees: BROADHURST, CLARĘ- 
SON AND Co., 68, Farringdon Road, London, E.C2. 


Microscopical Slides.—Highest quality. 1,2" 
Popular, Educational, Exhibition Subjects from sd 
List. 50 £1.—Below. 


Special Subjects.—Fossil Coal Plants, Rock Sec 
tions, Metallurgical Slides, Chemical Curlosities— | 
GRAY, 40, Grange Road, Lewes. | 


Voigtlander Student’s Microscope, spiral sub- 


stage, Abbe, nosepiece, 2, 4, ocular, no case, £10: 
Bausch-Lomb Microscope, 4, 2, 2 oculars, cax. 


£6 10s.—Below. 


Hducational Microscope, rack and fine focusing. 
2 oculars, 4 objectives, bull's-eye,. case, £5 10.: 
“ Davon ” Super-Microscope, new condition, l-in. 
and 1/10-in. objectives, case, £9.—BROWNING, $i, 
Southampton Street, Strand, W.C.2. 


Periscopes, ex-Gov., new, complete, collapsible 
or fixed patterns (latter canvas covers); satisfaction 
guaranteed at 10s. each, carr. paid.—HaARDING, 105. 
Millbank Street, Southampton. 


3-in. Telescope, rack focussing, two eyepleces, 
cak guarden stand, London make, new condition, bar- 
gain, £5 10s. Zeiss D, } 0.g., £2 15s., new; Wat- 
son's Abbe Condenser and Stop, 25s.—HaL., 29, Alma 
Road, Wandsworth, S.W. 


Self-recording Barograph, s-chamber amneroid, 
clock,’ etc., complete with charts, in perfect order 
and new condition. Bargain, £6.—63, Rose Rosd. 
Wallington, Surrey. 


Holtzapffel S-in. Lathe, traversing mandrel, 
ornamental and spherical slide-rests, tools, chuck. 
ete., in excellent condition: bargain, £60,—TURNEK. 
42, London Road, Lowestoft. 


Microscopes and Telescopes.—Stanley Student's 
Microscope, £3 158.; 1/12th Oil-immersion Objective, 
£4; ith, £2; ith, 30s.; small Standard Abbe and 
iris, 178.; Polariscope. 288. Astronomical Telescop 
List ready; small and large Refractor bargain 
Write now.—MACKETT, Manufacturing Optician, Tun 
bridge Wells. í 


Microscopic Slides, ?s. 6d. dozen: 2 samples, 4d. 
Unmounted Objects, 4d. dozen.—LINTIN, &, Freedom 
Road. Sheffield. 


5/16 Astro. Byeniece, Irving, 10s. 6d.; 6 ft. % 
dia. Brass Tube, 65s.; Iron Tripod, trong, 30s.; ex- 
change 4-in. Object-glass.--SHARPLES, 6, Peter Strect. 
Blackburn.. 


Gas-engine for Sale, | H.P., nearly pew.—Appls. | 
60, Barelay Road, Walham Green. 


For Sale.—s0 watt 10-25 volt Lalimever Dynam. | 
| 


£?; portable Wimshurst, 20-in. plates, £1 1%.: 
l-in. Rotary Pump, 10s.—C. H. A., 56, Mantilla Road, 
London, S.W. 


Dynamos, real first-class machines, 40 watts ont- | 
put, as supplied to Stuart Turner, price 65s. Repair | 
ta all kinds of Electrical and Scientific Apparatus | 
Special apparatus made to order.—BOTTONE and tv. | 
Wallington, surrey. 


Student’s iaboratory, complete. Baliani: 
(,0002), General Apparatus, including D.V. Spectre 
scope, }-in. Induction Coil, j-plate Camera, Cheni 
cals, Books, Details —WATSON, 37, Cromwell. Grev: 
W.G. i 


Beck Binocular Pathological Microscope. 
coarse and fine adpjustments, universaj movemen»: 
to stage, 2 pairs eyepieces, 2-in. and 4-in. objectives 
case, £12 10s. Catalogues of New and Second-han.: 
Apparatus, reduced prices, on request.—W. Watson 
and Sons, 313, High Holborn, W 


Lady's Pine Gold weer 3 good Blow-lampt 
full-sizeydld (Bible; part cash an exchange; 1! 
divide.—SMALLWOOD, 47, Horton Road, Rusholme. 


Manchester. 
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„greedily swallows their bait. 
another kind of replica which is less in- 
= witing, the making of counterfeit coins 

‘and medals not being quite an unknown 
‘thing, the war medal replicas appearing 
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CASTING METAL REPLICAS. . 
By Warrer J. May. BE 

For some time past there has been con- 
siderable business done in replicas sold 
under two forms, one being as bona fide 
replicas of antique work and the other as 


genuine “antiques,” the last not being a 


very creditable performance in itself, 
while at the same time it most frequently 
‘happens that the purchaser gets what ‘he 
deserves. Generally the purchaser of 
these sham “genuine antiques’’ wants to 
look big, and as he made his money by 
‘ having” other people, he finds people 
only. too pleased to “ have” him, and'he 
There is also 


to be rather a strong business in some 


‘parts of Ireland just now; but the counter- 


. feit coin making being chiefly confined to 


England, the German-struck silver 


-counterfeit coins having apparently died 


gine 


ye 


out owing to the heavy cost of sheet silver. 
As genuine coins and medals are struck up 


-Trom blanks produced from rolled metal, 
-they are malleable and have a particular 
-74 ring” when thrown down, and while this 


-~< ring ” is nearly approached by one or 


‘two cheap alloys, the metal has a granular 


and not fibrous fracture. In addition, the 
size and weight differ, as they also would 


-if cast with, say, genuine silver, because 


metal contracts in cooling from the molten 


-state, while wrought, stamped coins have 


a greater specific gravity than those which 


. are cast, in both size and weight the dif- 


‘ference being very perceptible. | 
It is not the production of counterfeit 


‘coins and medals which is of interest to 


the metal-caster, but the making replicas 
-Of useful and ornamental articles to be 


-sold genuinely as copies, whatever metal 


is used, and it may be pointed out that 
copies when copper-plated and 
“bronzed may be just as artistic as the 
Original bronze (say) article; while the 


-cost may not be a fiftieth part of that 


-cf the article from which the replica is 
made, provided that it is sold as a copy. 
Replicas can be cast in several ways, and 
may be made in halves in sand moulds for 
soldering tagether, or they may be made in 
-plaster moulds entire by the ciré perdi 
method, either with or without cores, the 


-exact method being in most cases decided ! 


‘by’ the shape and size of the things to be 
east. In many cases gutta percha moulds 
of small goods can be made, and these 
when cold and hard can be very thoroughly 
“blackleaded and used for the production 
of the wax models used in ciré perdi work, 
-the cost in such case being considerably 
‘lessened where a large number of castings 
are required. For smaller numbers bi- 
chromated glue could be used after full 


-exposure to light had: converted the glue] 


into a leather-like substance, the surface 
‘being blackleaded as in the case of gutta 
percha moulds. The modelling wax used 
-should not require too high a temperature 
for melting, and should also te free from 
-solids which are unmeltable, as these are 
‘liable to obstruct the free flow of the 
metal into fine details of the plaster 


- moulds produced from the wax models. In 


"cand spoil the casting. 


-cases where cores are used in ciré perdû 
work they should be of thoroughly dried 
‘loam and have some arrangement provided 
for eventual gas escape before the wax 
model is made over them, while wires to 
‘pass into the plaster mould and hold the 
-core in place when the model is removed 
must be provided, or the cores will float 
Of course, this 
causes some little trouble, but is really not 
difficult when the operator “becomes used 
to the work. 


` i > ; 


The methods of casting having more 
than once been fairly recently'described in 
these pages do not need repeating, but it 
may perhaps not be out of place to point 
out that all plaster moulds must be 
thoroughly baked to drive out moisture 
before molten metal comes into contact 


with them, as otherwise steam is generated. 


in‘them, and they either break up or 
explode. ~~ : 


The finishing of the castings is also of 


much importance, and may mean a lot 
of labour unless the moulds are carefully 
made. Usually some amount of filing or 
scraping is necessary to remove unwanted 
excrescences from the skin of the castings, 
while at times with plaster moulds bubbles 
form which, when the mould is: poured, 
become filled with metal which has to be 
cut off in finishing. Small holes in the 
casting can be filled with zing or other 
metal; but large ones are difficult, to deal 
with and may necessitate the scrapping of 
the casting where they are really bad. 
As a general thing, where brass or bronze 
castings are not in question, the castings 
should be more or less thickly copper- 
plated, and then finished by bronzing or 
plating with some other metal as may be 
desired. Most of the white alloys can also 
be polished and lacquered with coloured or 
clear lacquers, the colour of the original 
having to be considered. in this connection. 


The, whole of -the. processes used in’ 


making and finishing replicas are well 
known, but to get really good results they 
have to be carefully carried out if any 
real success is to be achieved, it rarely 
happening that one person can do the 
whole of the work unaided. i 

In any- case, the replica of any metal 
article must de facto be a replica and not 
a faulty imitation if it has to possess any 
merit at all, for which reason the very 
greatest care must be taken in its produc- 
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FIG. 5.—Chipping, Flaking, Scaling, or Peeling. . 


tion, but this does not mean that any 
excessive cost is necessary, good workman- 
ship instead of slipshod procedure being 
the chief thing in this kind of work. 


—e 6 0M 


WHAT FOSSILS TEACH. 


Professor T. J. Jehu is delivering the 
Swiney lectures on Geology this year, and 
his subject is “ Fossils and What They 
Teach. ”’ 

In his first lecture Professor Jehu de- 
scribed a fossil as anything dug up from 
the soil or rocks which pertained to organic 
beings. The crusted earth was_a vast 


charnel-house of the dead. In. ancient 
times fossils were regarded as. being due 
to great natural catastrophes. . Fierce dis- 
cussions on fossils arose in the fifteenth 
century, and Leonardo da Vinci formed 
remarkably clear and accurate views of 
them. Until the middle of the eighteenth 
century many authors clung to fantastic ~ 
ideas of the origin of fossils. Even in © 
the nineteenth century it was thought by 
some that fossils were the first attempt of, _ 
the Creator to make life, and represented 
his failures tucked away out of sight. 

Certain. conditions were generally neces- 
sary for the preservation of organisms in 
rocks. They must form hard and durable 
structures during their lifetime. Com- 
plete destruction of organisms was the 
rule. A point of interest was that the 
secretions necessary for shell or skeleton 
were an attribute of the adult. Young and 
early forms, therefore, seldom existed. The 
sea was the most favourable deposit for © 
fossils. The sedimentary rocks were the 
fossiliferous rocks. es 

It had been thought until quite recently 
that insects in amber were the most per- 
fectly preserved fossils. Amber itself was ' 
a fossil. It was known now that the pre- 
served jnsect was only the ghost, that its 
material body had vanished and could not 
be obtained from the amber. | 

— a &-- 
SOME VARNISH VAGARIES.—IIT. 
(Continued from page 222.) p 


These further extracts from the booklet, 
the new edition of which is issued by 
Messrs. Robert Ingham Clark and Co., 
of West Ham Abbey, E.15, will be read 
with increasing interest. 

CHIPPING, FLAKING, SCALING, OR PEELING. 

Definition\—These terms all indicate 
the partial separation, in more or less 
.marked degree, of one coat of varnish 


~ 
- 
a a Ee We 


- ow $ mem eee op ee nw | 


from another, or from a coat of colour; . 
or of any other part of the work. ' 
Causes.—Inferior filling. ‘ 
Ammonia fumes. ° 
Omission of, or carelessness in, rubbing . 
down between coats. | 
Want of proper order in the applica- 
tion of the several undercoats. ` | 
Painting or varnishing upon unseasoned — 
wood. S 
Not allowing enough time between. 
coats, so that one or more have not suffi- “` 
ciently hardened. K 
_ Applying the varnish over colours of | 
inferior quality, or which have been either” 
everbound,\ or not sufficiently boung. 


{ 


’ 
! ’ 
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On old work, varnishing on a surface 
f2-0m. which all traces of soap or alkali 
used in washing down. have not been en- 
tizrely rinsed off. | : 

l To Prevent.—See that each coat is 
. thoroughly dry and hard, and that it is 
applied in proper drying sequence, and’ 
talte care each varnish coat is carefully 
rubbed down before the next is applied. 

To Remedy.—Im slight cases, of chipping 
or flaking, rub down the affected coats 
With glass-paper or pumice, and build up 
the work again. With. scaling or peel- 
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from the wood itself it is generally 
ssary to burn off and start afresh. 


‘CRACKING. | 
‘Definition.—The cracking or breaking 
~p of the varnished surface into more or 


yess diminutive sections. , 
Causes.—Employment of inferior filly 


4ng 
mece 


Faulty preparation of the undercoats. 
If these are too'oily in character they 
avill. work under the varnish and cause 
cracking. 

Want of method in building up the 
work; that is, undercoats not in proper 
sequence. . 

Undercoats not given sufficient time to 
‘harden properly so that a greasy mass is 
sealed in by the finishing coat, with the 
result that upon expansion of the under- 
coats by heat or contraction by cold, the 
finished surface is torn into cracks and 
-fassures. | i i 

The action of alkalis or of the fumes 
of ammonia on the varnish. 

Finishing with a varnish which is not 
sufficiently elastic. | 


To Prevent.—Build up the work always 


from a “presto’’ priming through coats 
ox graduated dry. to hard undercoating 
~arnish, finishing with an elastic coat of 
~warnish. 

To Remedy.—The only effective remedy 
zs to punice down until a perfectly un- 
-proken and level surface is reached and 
then build up the work again. 

BLooMING. 


‘Definition.—A whitish or foggy appear- 
nee of the varnished surface. 
Causes.— Smoke or dampness in the 
varnishing room. 
Foggy or damp weather. 
Want of ventilation, causing condensa- 
4i0n in the varnishing room. 
Varnishing under cold, damp or ill- 
«ventilated vonditions such as oftén occur 
án churches, chapels, public halls, etc. 


i 
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To Prevent.—As' far 'as possible avoid 
varnishing in unsuitable weather or un- 
favourable conditions. 


particularly, secure reasonable ventila- 


tion, and if possible some warmth. 


1 


To Remedy.—In coach and motor work, 


when the undercoating varnish only is 
affected, the trouble is not serious and 
will disappear under pumice. 
the finishing coat, if the bloom is of recent 
origin, it can generally be removed by 
thoroughly sponging with water. 
should the bloom reassert itself, one or 


In case of 


Even 


FIG. 4.—Cracking. 


two further spongings will remove it en- 


. 


tirely. — 

In decorative work where the bloom 
upon the finished varnish is pronounced, 
and repeated sponging with water is 1m- 
practicable, the defect may be remedied 
by lightly applying with a rag a mixture 
of linseed oil, methylated spirit and 
vinegar, in equal parts. Great care must 
be taken afterwards to clean off the sur- 


\ 


face thoroughly by sponging with cold, 


water. 


In severe cases, where the bloom has 
been neglected and allowed to become 
fixed, it may be found necessary to rub 
down the work with pumice flour and 


apply another coat of varnish. 


In church work 
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Mup-Srotrine. 


Definition.—This term is used to da- 
cribe marks upon the varnished surface 
which persistently appear after the 
vehicle concerned has been sponged and 
washed in the usual way. 

Causes.—This trouble occurs almost ex 
clusively with coach-work, and is due asa 
rule to the motor-car or carriage having 
been taken out before the varnish ha 
had time to become thoroughly hard and 
set; or in the case of older work, to the 
mud having been allowed to dry ant 
remain for some time on the vehicle be 
fore washing. Itis specially prevalent in 
towns where the mud usually contains 3 
certain amount of ammonia, and in 
country districts where the soil is chalky. 


To Remedy.—The stains may sometimes 
-be removed by washing the work re 
peatedly with cold water. but in most 
cases it is necessary to go over the spots 
with linseed oil, a little of which should 
be applied with the ‘finger tip, gently 
rubbed into the defective places and 
allowed to remain for 24 hours before 
washing off. In severe cases this process 
may have to be repeated two or thre 
times before the trouble is eradicated 
This method is generally effective, but. 
in extreme cases where the spots have 
been allowed to stand and eat into the 
surface, the only remedy is to rub down 
the part affected and give another coat.: 
of finishing varnish. . 

A surface, which from mud splashing, 
or other cause, has become discoloured 
and the gloss in places impaired, may 
often be effectually revived by the applica-. 
tion of oil, spirit and vinegar, as. 
described under the head of “ Blooming” 
in a preceding page. 

BLISTERING. 

Definition.—The swelling up in the 
form of blisters of certain parts of the- 


varnished surface after it has dried arid: 
hardened. | : 


Causes.—Unseasoned or resinous wood. 
Want of care in properly priming anè 
filling ; or in preparing metal surfaces. 


ıt Employment of inferior filling. 


FIG. 5.—Blistering. 


Too quick work, so that insufficient tame - 
i is allowed for each coat to harden pre- 
perly. f a 
The presence of sweat on the work when. 
the paint or varnish is applied. _ 
Exposure of recently varnished work to 
extreme heath as-when a car or camag? 


t 
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mewly finished is slowed to 


Scale upon metal. _ | 
_ To Prevent.—Preparatory to painting, 
zron work. should be thoroughly searched 
for scales by going over it with: turpen- 
tine to which a small quantity of linseed 
Oil has been added. Then the surface 
should be hammered lightly all over to 


», 


ive se" Pe] gt Pe eid 


«Aluminium should always be most care- 
> Fully sandpapered and all under-mould- 
> — ngs roughened with a file. iis 

At is strongly recommended that the 


| ‘first two coats of priming colour on metal. 


cra uld be mixed with varnish and not 

-Oll. . 

‘. See that each application from priming 
‘to finishing coat is hard, and that it 1» 
fuily rubbed down before the next is put 
ON. j 

~ Töö Remedy.—Metal Work: A blister 
„should be cut round with a sharp knife; 
-æ piece of wood should then be placed over 
it and the surface of the wood struck 
«vith a hammer. This will jar the blister 
off. To build up the work again, the 
. underlying rust must first be removed 


¿and a coat of sharp priming put on;] 
, follow with two or three coats of hard]. 


filler, so as to bring the surface above 
the surrounding level. 
fully and finish as usual. ea 
= - Woodwork: Very slight blistering may 
‘be treated in a similar way, by cutting 
-out and. scraping down ‘to the wood, and 
‘filling up again to the varnished surface, 
but where this trouble is very pronounced 
there is: really no satisfactory way. of 
‘counteracting it, short of cutting’ down 
-with pumice to the level ofthe lowest 
‘blister and building up the werk-egain. 
(To be concluded:) | 


© 
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SIR OLIVER LODGE ON PSYCHICAL|S 


| | RESEARCH. . 
Sir Oliver Lodge .lectured on “ The ‘Pre- 


:sent Position of Psychic Research’’ last]. 


-week at the Guildhouse, Eccleston Square. 
_ He said he was anxious that the Church 
~ -generally should take the subject more 
favourably than for the most part it did 
.at present. Psychical phenomena of .a 
very extraordinary kind resulted from 
‘tapping’ the resources of powers .and 


‘intelligences outside humanity. It 
:seemed unlikely that only human 


intelligence existed. The’ simplest 
‘signs were raps produced without 
-apparently adequate cause. Levitation 
“was another. These intelligences were 
‘not of a high kind.. Ectoplasm was a 
material emanation directly responsible 
‘for actual movement. He had félt it him- 
self, and it could exert a force on the 

-objects 1t: touched. | 
As to the sources of all this phenomena 
there were differences of opinion. 
‘telegram’ was.'a parable, of what happened 
when messages were received from the 
-departed. There must be a medium. It 
‘was sometimes said communications 
‘should not be established. But the de- 
“parted would not answer unless they 
wished. Still, mediumistic interference 
‘should not be entered upon lightly. 
Material realisation was the most ex- 
‘traordinary phenomena. Yet we were 
materialisations, which existed for seventy 
y years, instead. af seventy seconds. Were 
f “these phantoms really there? Sometimes 
_ yes, sometimes no. Were the image in 
‘the glass and the rainbow subjective or 
Objective? They could not be handled, 
Jet photography reproduced them. 


stand ex- 
š posed under a fierce sun.. Er 
È ‘ Wi ashing newly varnished work in sun- 
i ssibine. , 


remove scale and. finally sandpapered. 


Stone down care- |. 


The} 


box is the full standard pattern, 
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the only real thing. The-point was, what controls, They are adjusted easily and 


was the interpretation ? 


He. thought the facts pointed to a sur- | 


vival of personality. He believed that 
intercourse between the two states had 
begun. We were not alone, we were 


helped, guided, and understood. The] 


things which seemed most alarming might 
have consequences higher and better than 


we imagined. We had to go through]. 


troublous times first, but they had been 
told that the: outcome of the Great War 


was to be a brotherhood of man in thel. 
| widest sense of the word. l 


——e 0 o 
THE “ PETER 
The City Sale and Exchange, of 94, 
Fleet Street, London, E.C.4, are intro- 
ducing. a matvellously cheap and well- 
made gramophone which will commend 


itself to many who are-seeking for some- 
thing’ out of the ordinary run of Christ- 


mas presents, and which will certainly | 


please many a receiver. 


Tig. 1 shows the instrument ready for: 


use, as it can be set up in a couple of 
minutes. Fig. 2shows the case open; and 
‘ig. ó the case closed, ready for carriage. - 

The case is made like the usual camera 
case with nickelled fittings. It measures 


! . f Frc. 1. 


6 in. long by 5 in. high by 4 in. wide. It/ chester’ the 


PAN” GRAMOPHONE| 


231. 


= 


| Fic. 3. no 
standard record up to 10 in. diameter. It | 
can be carried anywhere without incon- 
venience, and the price complete is 
£3 7s. 6d. BE 
— 0 m 


SCIENTIFIC SOCIETIES. 


-e 


MANCHESTER ASTRONOMICAL 
| SOCIBTY.. a 
At a: meeting of the Society held on 
December 6, 1922, the following lecture on 
A Yr _ the Aurora Borealis was ` 
delivered by Raymond 
‘Whitehead, Esq. 
< The Aurora Borealis 
and its southern coun, 
terpart, the Aurora — 
Australis, are almost ` 
constantly visible in - 
high altitudes,’ their . 
visibility . progressively | 
lessening as we move ` 
away from the regions — 
of the terrestrial poles. 
Thus the phenomenon 
is „regularly visible in , 
Northern Norway, and — 
fairly frequently in © 
Shetland and Northern -` 
Scotland. In latitudes 
such as that of Man- | 
aurora is observed but- 


is covered with good quality Rexine and| rarely, and on such occasions the displays 


fitted with strap handle for carryi 
motor is the finest | £ 
quality Swiss manu- ; 
facture. The turn- | 
table is of.a patent 

folding type with 
hinged arms fitted 


Fre. 2. 


with rubber’ pads to grip record and pre- 
vent scratching. The amplifier is also of 
patent telescopic collapsible pattern. When 
extended it measures 84 in. long, and the 
diameter of the bell is 3 in. The sound 
the 
counterpart in pattern and quality of the 
world’s most famous make. It has a 
special fitting to the carrier arm which 
gives the swan-neck movement. 

Simple scréw movements on the outside 


People -shied at phenomena, which was'of the case give the starting and speed 


} 


ng. The! usually 


the form of a curtain with numerous folds; 


synchronise with considerable solar 
and magnetic activity. 

As one would expect from. geo- » 
graphical: considerations, ` the |! 
Norwegians are far ahead of other ; 
nations in the study of the |; 
aurora, the outstanding figures | 
- being K. Birkeland, C. Stormer, '| 

' L. Vegard, and O. Krogness. In . 

the year 1910 Stormer first ap- ' 

plied the now well-known <. 
` method of determining the | 
position in space of the polar | 
‘aurora, which consists in photo- 


: graphing an aurora simul- |, 
taneously from two stations con- j: 
nected by telephone, known stars | 
forming the background. By sub-'': 


sequent measurement and calculation the f 
altitude and position of the aurora can , 
be found. Numerous such determinations: 
indicate that aurore usually occur in the '. 
zone. between 50 and 200 miles above the. 
earth’s surface. The most frequented | 
heights are from 72 to 75 miles, and aurora, 
are seldom observed at altitudes much 
exceeding 120 miles. The greatest altitude 
so far recorded was about 579 miles. | 
The aurora varies greatly in form., 
Sometimes there may be simply a faint 
luminosity ; more often aurora appears in 


! 


| 
| 
t 
| 
ar of a homogeneous arch exhibiting prac- 
tically no structural detail, Rays oy 
streamérs form another important and dis; 


> 4 


! 
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tinctive class of aurora, often occurring 
simultaneously with other types, The 
auroral corona is a type representing the 
convergence of auroral rays. 

The latest investigations show that 
aurorse are probably due to electric cor- 
puscles (cathode-rays or electrons) shot out 
with great velocities from the sun. Each 
new advance in knowledge brings in its 
train a new set of problems, some of which 
have as yet baffled the greatest physicists. 

From a. spectacular point of view the 
aurora is one of the most grandiose pheno- 
mena imaginable, and he who has once 
seen 

j _ ++ those wild splendours of the 
Northern skies 

Which fill their 

phantasies ” 
has seen one of the most glorious sights 
which man may behold upon the earth or 
.in the starry heavens. 


nights with mystic 


THE QUEKETT MICROSCOPICAL 
CLUB. 


The 574th ordinary meeting of the club 
was held at 11, Chandos Street, Caven- 
dish Square; on December 12, the Presi- 
dent, Mr. D. J. Scourfield, F.R.M.S., 
etc., in the chair. The minutes of the 
‘previous meeting were read and con- 
firmed. Nine new members were elected 
and six nominations were read. A letter 
from Mr. Russell was read, thanking 
those members who had taken part in 
the microscopical exhibition at the Red- 
Triangle Club, which had been arranged 
by Mr. Russell. The thanks of the 
members were acorded to Mr. Russell 
for his kindness in undertaking the 
arrangements. <A letter from Dr. W. G. 
Gordon, of King’s College, President of 
the Photomicrographic Society, was read 
usking if members of the club would ihelp 
the United Hospitals Appeal Committee 
by microscopical exhibits at King’s Col- 
lege. There is an exhibition from De- 
cember 28 to January 10, the time being 
from 2—5 and from 6—9 p.m. Any mem- 
bers able to exhibit on one or more days, 
either in the afternoon or evening, should 
communicate with Dr. Gordon, at King’s 
College, stating details of their proposed 
exhibits, the times they will be able to 
attend, and the amount of space they 
will require. 

The Hon. Secretary announced that 
Mr. Newmarch had presented two slides 
of polyzoa, to the club’s cabinet, and had 
also brought for distribution a number of 
tubes of polyzoa ready for mounting. 
The thanks of the meeting were accorded 
to Mr. Newmarch for his gifts. 

Mr. Maurice gave notice that at the 
annual general meeting in February he 
intends to move: “That the question as 
to whether smoking shall be permitted 
at the society’s meetings be put to the 
vote of the members and the result be 
acted upon by the committee forthwith.” 

There will be no meeting on Decem- 
ber 26. 

The President announced the following 
nominations by the committee as honor. 
ary members :—Mr. H. K. Harring, Miss 
A. Lorrain Smith, Miss G. Lister, Dr. 
Wreesenberg Lund, and Mr. Bolles Lee. 

The President then called upon Dr. 
Charles Singer to deliver his lecture on 
«t The Early Microscopists.’’ The use of 
Jenses, said Dr. Singer, was not known 
to the ancients. It is often supposed that 
(uayard discovered a lenticular crystal 
at Nineveh in the ’sixties that might 
have been used as a lens, but the crystal 
jn question is faceted, and therefore 
could not be so used. Mention was made 
of the burning glass as early as 400 B.C., 
put 1t is not until about 450 years later 


ae 


Arab  Alhazen,. 


ame. from galls had insect. parents. He 
distinouhed between pagent vinyl 
and dicotyledons, taking as examples the 
wheat and bean of which he made careful 
drawings. He founded the_ study of 
embryology, and his drawings illustrating 
the development of the chick are in the 
library of the Royal Society. His name 
survives in the Malpighian layer of the | 
skin and the Malpighian bodies of inm- 

sects. In his dissection of a silk. 
worm. he showed the relation of the 
tracheal. system. to the ganglia of the 
nervous system, but his most remarkable 
work was: the discovery. of the. capillary 
circulation in the lung. of.a frog in 1661; 
Harvey. had inferred it, but. he. was the 


first to. see it. ; 
Grew: (1641-1712): was &a 


that we find lenses used as magnifiers. 
Seneca said that: ‘‘ Letters, however 
small and dim, become large and. clear 
if examined through a glass globe filled 
with water.” It thas been said that the 
ancient gem cutters used globes for their 
work, but this is probably incorrect: it 
is more likely that. they were myopes 
and so able to see small: work more 
easily. 

At the fall of Greece and Rome ancient 
science passed over to the-Arabs. It was 
not until about 1260 that. Roger Bacon, 
who was acquainted with the work.of the 
suggested spectacles. 
About 1500 convex: spectacles.. were. in- 
troduced, thus practically doubling the 
reading lives: of learned: men,. but it was 
another 200. years. before concave spec- 
tacles. were used to correct. short sight. 
Leonardo da Vinci, who diéd. in 1519, 
studied the optical properties of lenses 
and of the eye, but the first’ man to 
suggest the use of combinations of lenses 
was də la Porta, who wrote a book on 
physics in 1588, in which he described 
the properties of lenses. Writing of con- 
cave and convex lenses, he said: “If. 
you know how to combine the two you 
will know how to see things clear and 
large both near and far.” Jansen (about 
1600) was the first to -make practical 
application of de la Porta’s principles by 
making microscopes and telescopes. In 
1608 Galileo reinvented the microscope 
and telescope, and in 1610 Kepler first 
described their mathematical and ‘optica) 
properties—this may be regarded as the 
birth year of the microscope. 

In 1605 the Academy of the Lynx, a 
band of young naturalists, of which the 
moving spirit was Federigo Cesi,’ was 
formed and continued till his death in 
1630. Probably owing to the antagonism 
of the Inquisition Cesi’s works are very 
rare. Dr. Singer showed a reproduction 
on the screen of three drawings of bees 
by Cesi, from_a hook of which only one 
copy éxists. His drawings of the mouth 
parts of the bee are wonderfully accurate. 
In 1644 Hodierna published’ an illus- 
trated. pamphlet on the eye of a fly, and 
about this time suspicion of the micro- 
scope declined, and more work began to 
be done. In 1658 Father Kircher 
described red blood corpuscles which he 
found in the blood of a plague patient, 
‘and attributed the disease to them. It 
is very interesting to note that Kircher 
used a substage condenser. 

In 1665 Robert Hooke (1635-1703) pub- 
lished his ‘‘ Micrographia,” a wonderful 
collection of observations. Hooke’s 
microscope was focussed by a screw move- 
ment, the body carrying a thread which 
worked on a fixed collar. He had no sub- 
stage condenser, but used a glass globe 
filled with water as a bullseye. Hooke 
figured and described the cells in a thin 
section of cork, and his descriptions of a 
leaf fungus (Erisyphe) and of the action 
of the stinging hairs of the nettle, which 
Dr. Singer read while the drawings were 
shown on the screen, are wonderfully 
accurate. He noticed that pressure on 
the ends of the stinging hairs caused the 
liquid to flow up from the base. Other in- 
teresting drawings in the “ Micro- 
graphia’’ are one of the foot of a fly, an 
enormous drawing of a flea, and a draw- 
ing of flustra, the last being the first 
known figure of a polyzoon. 


Nehemiah: 
botanist.. He invented the type system, 
and: was: really the discoverer of sex in 
plants. He made wonderful drawings of 
the anatomy of plants.. He called 
pollen: grains ‘“‘spermatick globulets, 

and described and figured the true struc- 
sure of Composite.- . 

Anthony van Leeuwenhoek (1632—1723) 
used carefully worked single lenses, his: 
microscope being a metal plate, having an. 
aperture in which the lens was mounted 
and an arrangement for holding and ad- 
justing the object behind it. The arrange 
ment of Leeuwenhoek’s minute lenses 
was so difficult that when sending objects 
to other observers for examination he 
used to send a microscope with the object 
focussed ready for examination. Leeuwen- 
hoek saw blood corpuscles thirteen years 
after Malpighi, but he saw them better: 
he, saw the capillary circulation and 
spermatozoa; his figures of the derelop- 
ment of the flea are excellent, and he 
drew and described striated muscle. Wis- 
most extraordinary achievements. are his 
figures of bacteria. 

Jan Swammerdam (1637—1680) was 
not so great as Hooke, Malpighi, or 
Leeuwenhoek, but his ‘‘ Biblia Nature ” 
is still consulted by naturalists. He was 
wonderfully successful as a dissector. His 
description of the anatomy of the bee's 
tongue is excellent, the only fault being 
his statement that the tongue is tubular, 
whereas it is grooved. His figure of 
Stratiomys is so excellent that it has been 
recently used by Professor Miall. 

At the conclusion of the lecture, Mr. 
Gabb exhibited a very fine specimen of 8a 
microscope similar to those used by 
Leeuwenhoek, and of contemporary date, 
which was examined by the members with 
great interest, and a portrait of Leeuwen- 
hoek. The meeting closed with a hearty 
vote of thanks to Dr. Singer for his in- 
teresting lecture. 

At the next meeting of the club on 
January 9, 1923, there will be notes or 
mounting by Messrs. B. S. Curwen, A. I. 
Curwen. F. E. Cocks, E. R. Newmarch, 
and S. R. Wycherley. A. M. J. 


—— e 6 e 


Puncture-Sealing Composition.—TFhe Soc. J. 
Houdry et Fils, 1, Avenue de Villars, Paris,. 
have applied for a British patent for a com- 
position for automatically sealing punctures. 
in tyres, consisting of a mixture of a substance 
having a base of cellulose, æ basic solution 
and a weak acid, to which may be added 
asbestos, kieselguhr, antiseptic, and colouring 
matters. Suitable ingredients and proportions 
are: 50 kg. of bran, 2.1 kg. of carbonate of 
soda, 5.4 kg. of salicylic acid, 56 kg. of asbes- 
tos, 4 kg. of kieselguhr, 2.5 litres of sapocresol, 


Marcello Malpighi (1628-1694) had ine. 150 grms. of ‘creosote, 
great natural talent as an observer. He ee. ee plies ey 46 litres of alcohol, 
worked on both plants and animals. He] 74 sufficient water to make up 600 litres. The 


bran is boiled with some of the water, and 
the soda solution is added. After cooling the 
acid is added, and subsequently the other in- 
gredients. with) (constant kneading until he 
homogeneous product) results. pine by 

chloric acid may replace the salicylic: 


described woody fibres, pitted vessels, and 
stomata, but missed the double structure 
of the stomata. In his day the doctrine 
of spontaneous generation was almost in- 
variably held, and he dealt it the first 
blow by suggesting that the insects that 


anes Cate 
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SCIENTIFIC NEWS. ` 


There has been lent to the Royal Geo- 
graphical Society for exhibition an in- 
teresting relic of Sir Francis Drake’s 
voyage round the world in 1577 to 1580. 
Known as “The Silver Map of the 
World,” it is a thin circular silver plate 
about three inches in diameter, engraved 
On one side with the Eastern Hemisphere 
and on the other side with the Western 
Hemisphere. The course followed by 
Drake is indicated by a dotted line, against 
which ships in full sail and several legends 
are placed at intervals. Three other 
plates, identical in all but the trivial 
cletails, exist—two of them in the British 
Museum. But the one on view in the 
Royal Geographical Society house is in 
exceptionally fine condition. The work 
has been attributed to the famous Dutch 
engraver, Hondius, but nothing definite is 
known as to the origin of any of the plates. 
Not the least interesting feature of them 
is that they show the Strait discovered by 
Martin Frobisher in 1576 in its correct 
position on the vast coast of America, 
whereas on later maps it was erroneously 
shown on the east coast of Greenland. 


Sir Robert Armstrong-Jones, in a health 
Jecture given in London last week, which 
dealt chiefly with the subject of fatigue, 
Said that the old Hebrew advice as to 
keeping one day in seven for rest was more 
necessary to-day than in the time of Moses, 
In the matter of sleep, he held it as most 
important that two hours before midnight 
should be aimed at. Experiments on dogs 
had shown that those animals died sooner 
from loss of sleep than from want of food. 
Sleep was the best restorative one could 
have. The most irritable person was he 
or she who was tired. Dealing with the 
subject of rest, Sir Robert held that a short 
holiday taken at intervals was not so bene- 
ficial to the worker as one of a longer 
and continuous nature. It was far better 
for a person to have a holiday of two or 
three weeks’ duration than one to cover the 
Same period taken in short week-end 
intervals. 


The third ordinary meeting of the 
winter session of the Liverpool Geological 
Society was held at the Royal Institution, 
Liverpool, last week, Professor P. G. H. 
Boswelk presiding. A communication was 
read from Mr. H. J. F. Gourley on the 
glacial geology of the Alwen Valley above 
Pont-yr-Alwen, The President afterwards 
gave a general account of the structure 
and succession in the south-eastern part 
of the Denbighshire moors, about which 
until recently very little was known. The 
monotonous character of the rocks and 
their inaccessibility have apparently re- 
pelled workers in the past, but Professor 
Boswell and his assistants at the Univer- 
sity have now taken uv their study, and 
already notable results’ have been 
achieved. An almost complete succession 
of Ludlow beds has been traced, although 
previously only rocks of earlier Wenlock 
age had been recognised over the greater 
part of the area. The investigations are 
stil] being prosecuted, and it is hoped that 
in the near future the geological structure 
of this difficult country will be completely 
unravelled. . 

. Why are factory chimneys built as they 
are? Professor A. G. Christie, of the de- 
partment of mechanical engineering at 
Johns Hopkins University, says little is 
really known of the internal action of the 
gases in a chimney. and he is accordingly 
undertaking some investigations into the 
matter. He has constructed on the 
grounds of the University a chimney with 
two platforms, one 25 ft. from the ground 
and the other 26 ft. higher, both of them 
reached by an iron ladder. At each plat- 


Frederick Denison Maurice, 


form the masons have left openings, 
which will ordinarily be plugged up, but 
will be cleared whenever the observers 
are at work. Through each aperture 
it will tbe possible for the experi- 
menter to project instruments for the 


study of the gas flow. Careful records will |. 


will be kept as material for a more 
precise knowledge of the factors on 
which an effective draught depends. An 
explanation will thus be found, it is 
hoped, of the difference in the behaviour 
of chimneys. 


The “New Year Number ” of our other 
paper, the Building News, will be pub- 
lished on January 12, 1925. The price is 
sixpence, post free sevenpence halfpenny. 
The demand is large, and copies should be 
ordered at once of your local newsagent or 
of ourselves at the offices of the Strand 
Newspaper Co., Ltd., Effingham House, 
Arundel Street, Strand, London, W.C. 
The “ New Year Number ” will equal in all 
respects its pre-war time predecessors, and 
will include as well some novel, and we 
trust welcome, features. In addition to 
the latest and best illustrations of archi- 
tectural and general interest, there will be 
a large portrait of Sir Christopher Wren, 
whose bi-centenary will be commemorated 
shortly after, and to the interest of which 
we venture to hope it will materially add. 
It is produced by a novel and most effective 
process of colour printing, which, in our 
opinion, excels anything of the kind yet 
attempted. During 1923, in the first week 
of each succeeding month, portraits will be 
given by the same process of eleven other 
of the great architects of the best buildings 
of the 17th, 18th, and 19th centuries. 
These and other attractions should induce 
not merely readers of culture and taste, 
but all craftsmen as well to become regular 
subscribers. The paper is sent post free 
from our office for £1. 8s. yearly, 14s, half- 
yearly, and 7s. for three months, or it can 
be obtained to order of all bookstalls, book- 
sellers, and newsvendors ın the United 
Kingdom. 


The Council of the Royal Aeronautical 
Society have decided to institute forthwith 
from the R-38 Memorial Research Fund an 
annual prize of 25 guineas for the best 
paper received on some subject of a techni- 
cal nature on the science of aeronautics. 
Other things being equal, preference will 
be given to papers which relate to airships. 
The society retains the right to withhold 
the prize in any year if it considers that 
no paper is of sufficient merit to justify an 
award. The closing date for the receipt 
of papers will be March 31 in each year. 
Intending competitors should send their 
names to the Secretary of the Society, 7, 
Albemarle Street, London, W.1, on or 
before December 31. 


At the forty-sixth annual supper of the 
Uld Students’ Club of the Workingmen’s 
College, Crowndale Road, St. Pancras, 
London, last Saturday night, a toast was 
drunk in silence to “The Memory of 
Founder 
and First Principal of the College, and 
of George Tansley, Founder and First 
President of the Old Students’ Club.” 
The Chairman (Mr. Charles Wright) men- 
tioned that General Maurice was a grand- 
son of the founder, who died fifty years 
ago. Sir Frederick Maurice said that 
the Duke of York had announced that he 
would give a medal to be held by the 
Tansley scholar. Sir Frederick said there 
were two principles in the social gospel 
of the devil. One was, ‘‘God bless the 
squire and his relations, and keep us in 
our proper stations.” The other was 
the belief that what was called class-con- 
sciousness was necessary to social pro- 
gress. “This College has many, classes 
hut no ‘class,’ ’’ said Sir Frederick. “We 


' stand for co-operation as against, competi- 


tion, for trust against suspicion, and for 
the association of everyone for a common 
aim.” Mr. Pett Ridge said he loved the 
‘‘intelligent restlessness ° of the College. 
It was doing a great. work. : 


A class for instruction in jig and tool 
design thas been started at the Poly- 
technic, 309, Regent Street, and is con- 
ducted by Mr. C. A. Clarke. It is held 
on Mondays from 7.30 to 9.30, and the 
next term will begin on January 8. The 
fee for students residing in the Admini- 
strative County of London or the County 
of Middlesex is 10s. for the term ending 
April, 1923. For students residing in 
counties other than London and Middle- . 
sex, but working inside London, the fee 
is £1, or for such students working out- 
side the Administrative County of London 
the fee is £2. 


The “British Journal Photographic 
Almanac’’ for 1923 (24, Wellington St., 
W.C., 2s.), good as ever as regards its con- 
tents, also shows a welcome return to 
better paper and printing than has been | 
possible during several of the lean years 
we have all lived through. The editorship 
is by Mr. George E. Brown, as it has been 
since 1906, and as in the past is a tri- 
umph of discriminative industry and 
prompt publication. Over eight hundred 
pages of such helpful information, render- 
ing it the photographer’s indispensable 
daily companion, present a record un- 
equalled by any other profession or indus- 
try within our knowledge. 


Volume. II. of ‘‘ Principles of Geo- 
metry,” by H. F. Baker (Cambridge 
University Press, 15s. net), is an excellent 
continuation of the first volume, It seeks, 
in the first place, to put the student in 
touch with the main preliminary theories 
of plane geometry; and next to test the 
application in detail of the logical prin- 
ciples explained in Vol. I. It also en- 


deavours to bring to light the assumptions , 


which underlie an extensive literature in 
which co-ordinates are freely used without 
attempt at justification, and suggests the 
question whether, in the case of distance, 
as in many other cases, we may not have 
derived from familiarity with physical ex- 
periences a confidence which a more care- 
ful scrutiny can only regard as an illu- 
sion. 


Two of the really most useful volumes of 
the kind we have seen are issued by Messrs. ` 
Thomas Nelson and Sons, Ltd., of 35, 
Paternoster Row, E.C., and Parkside 
Works, Edinburgh. Both are by Mr. Archi- 
bald Williams, whose discriminative in- 
dustry can hardly be eulogised too highly. 
The price of each is 7s. 6d. The first is 
‘The Wrinkle Book,” which contains 
10,000 hints on 1,000 subjects, including 
the house, clothes, laundry, etc., cookery, i 
mechanics, and the workshop, gardening, 
pets, and livestock, entertainments and 
games, sports and pastimes, medicine and 
hygiene, business and legal hints, calcula- 
tions, and a variety of other topics. There 
are 1,000 illustrations. The book is not an | 
encyclopedia—most encyclopedias grow | 
out of date very quickly. The “ Wrinkle 
Book ” will outlast the life of every buyer, 
and prevent many “‘ wrinkles ” of the right 
sort. The other volume is “ The Mechanic’s | 
Friend,” which gives some 400 pages of pro- ; 
fusely illustrated information, the evident |} 
fruit of practical experience in the workings '; 
of metal and wood, hydraulics, electrical - 
apparatus, tools, machinery, and kindred 
subjects. With these two guides, old and |! 
young, the craftsman and the amateur, | 
may accomplish the solution of almost any : 
task that contributes to the comfort. of ; 
life, with the saving of many pounds, 
yearly) too often disbursed in vain to the | 
jacks of all) trades and masters of none ' 
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A computed position of the comet, whia 
may be Perrine’s, mentioned in last week's 
number (page 223), for Greenwich midnight, 
December 20, is given by R.A. 7h. 564m, 
decreasing 3m. per day ; Declination, 8° 57'§, 
with daily motion southward, about 1 deg. 

H. P. Holus. 


as shown in Upton’s star-atlas, and it may be 
that with a more precise delineation the 
exact statement might differ from the above; 
but the main fact remains, and it seems 
quite possible that this may enshrine some 
striking fact pertaining to the economy of the 
universe. . 

Parallactic Angle (565, p. 227].—I think 
Mr. Warburton is using this phrase in a sense 
not usually accepted. In a book of undoubted 
authority the following definition is given: 
“The parailactic angle is the angle between 
the hour circle and the vertical circle through 
a body,” meaning that it is the angle S in the 
triangle ZPS, where Z is the zenith, P the 
pole, and S the star, or other body. The ex- 
pression obviously arises because the angle 
shows the direction in which parallax acts 
with reference to the declination circle, and 
is used in computing parallax: Judging from 
the text of Mr. Warburton’s question, it 
seems that he is asking about an angle which 
is nearly, but not quite, what is known as 


called in to muddle matters and mark 
time. : 

“ Vector Calculus, with Application to 
Physics,’ by Professor James Byrnie 
Shaw, of the University of Illinois (Lon- 
don: Constable and Co., Ltd., 10, Orange 
Street, Leicester Square, W.C.2, 14s.), is 
the result of a course of lectures given 
to students over a period of four repeti- 
tions of the various methods, the author 
finds that for all purposes of the 
physicist, and for most of those of the 
geometer, the use of quarternions is 
by far the simplest in theory and prac- 
tice. Professor Shaw argues his case 
fairly, and the volume will be read with 
interest by many of our mathematical 
readers. l 

The Annual Memorandum issued by 
Mr. C. E. Stromeyer, O.B.E., the Chief 
Engineer of the Manchester Steam Users’ ) e, Wi ; 
Association, contains the results of some | horizontal parallax, which is: the depression 
very interesting experiments on the|° decrease in altitude due to parallax (com- 
strength of two iron boilers of about sixty sti m n woud ee Sona * ae 

Gare of Age. a nip observation had been made from the centre 
aes iran “pare, aante BY S the rik) when tho body i on th 
Helens, and by the Metropolitan: Water apparent or are e horizon. Mr. W arburton 
Board. While the Memorandum was in nn E A E a 

: ; k orizon, but even then I do not arrive at the 
progress Mr. Stromeyer was invited figures he gives, so that I may be misunder- 
to attend a conference at the Home Office | standing him. Some correspondence on the 
at which matters of importance to steam | Moon’s true position when on the horizon, 
boiler-owners and boiler inspectors were | Which was carried on in these columns last 
discussed. His remarks thereon are} May to July, may be helpful. 
given, and they certainly indicate that Boiling Point of Water (361, p. 227)—The 
the Home Office intends to give boiler {| boiling point of water is that temperature at 
inspectors a position which will not be| Which the tension of its vapour exactly 
far below that of Factory Inspectors, as | balances the pressure of the atmosphere, and 
regards the control of the actions of boiler. | the following extracts are taken from a table 
owners. This will remove all risk of the showing the temperatures (Centigrade) corre- 
boiler-owners being- blamed under the sponding to the heights of the barometer in 
Boiler Explosions Act, but the boiler. millimetres below them :— 
owner will suffer, and should read and 
consider very carefully Mr, Stromeyer’s 
remarks, 


PLANETARY OBSERVATIONS. 


[218.}—Mr. Mark Wicks (letter 201) bas 
evidently missed the point of my remarks 
respecting the visibility conditions a 
Flagstaff. What I intended to convey i 
that all the talk of the excellence of thos 
conditions avails nothing unless Flagstafi 
stands alone with such. No one desires to 
challenge the excellence of the site chosen 
for the observatory, but is it such .as to 
nullify the aggregated testimony of th 
other great American observatories. Mr. 
Wicks submits a piece of evidence apparently 
intended to show that it is—the test as 
between Flagstaff, Lick, and Yerkes vu 
a given starfield. Respecting this I submit 
that there must be something abnormal, or 
at least very obscure, when a 36 in. ora 
40 in. fails to show stars only one magni- 
‘tude fainter than I can see from here with 
less than 64 in. That a 36 in. or a 40 in. 
should miss stars between 14th and lóth 
Magnitude on a decent night needs explain- 
ing. 
kapata the stopping down of objec- 
tives, surely Mr. Wicks knows that in this 
action there is nothing analagous to the 
stopping down of a camera lens. The 
reasons for ita re totally different, and 
optically work different. ecause this is 60 
I will pursue the point no further. | 

(Concerning Mr. Hamilton’s enlargement 
of a Mars photograph, the important point 
is, are these canals shown on the photo the 
hard sharp lines of Lowell’s drawings and 
theories. I venture the opinion that they 
are not, and cannot be, for the reason men- 
tioned in the penultimate paragraph of 
letter 201. 

Respecting Mr. W.’s last paragraph, my 
I refer him to No. 3,823 Ast. Nach.’ He 
may there find a short paper by Professor 
Lowell on the possibility of his being de- 
ceived by what Mr. Ellison has called “a 
tortured retina,” and respecting the wheel- 
spoke appearances on Venns. I sumbit the 
following extracts from this paper:— | 

“ Continued observations have convinced 
me that the spoke-like markings on Venus 
are probably not upon the surface of the 
planet, but are optical effects of a curious 
and, astronomically speaking, of a hitherto 
unobserved character. . . .” Lowell 
then outlines a series of experiments on 
artificial discs to ascertain if the observed 
effects may be due, as he expresses it, “ to 


: (o) is) ie) ie) Q oO o QO 
Temp... 80 81 89 90 91 99 100 101 
365 369 606 525 546 783 760 788 
The complete table is not given to save 
space, but it will not be difficult to cor 
struct it from these figures or to draw the 
graph, which is not a straight line, but 
sags slightly below the chord Joining the end 
points, ` the barometer : reading being the 
ordinate. It would then be necessary to find 
the altitudes above sea level which give 
these barometer readings,’ assuming some 
mean reading at sea level, and hence we 
should have a graph correlating altitude with 
boiling point. It is impossible to give the 
complete method of determining the baro- 
meter reading at different heights, but a 
table might be found giving this with some 
accuracy. A very approximate rule is that 
with an ascent of 90 feet the barometer | a dulling, unconsciously, a path along the 
descends 0.1 inch, or 2.54 mm. It will be] retinal rods,” and says, ‘At first I foun 
clear, however, that, any table connecting the | no such effect produced, but towards the 
temperature of boiling point with altitude] close of the experiments I did detect 11- 
cannot be of much precision for practical pur- | stances of streaks produced from one 
poses because of the fluctuations of the marking to another where none sic 
arometric pressure, and it may be that the | existed in fact when drawings and original 
were compared.” In other words, the spokes 
were seen when the retina had been sui- 
ciently tortured. ; ; 
The paper concludes by limiting this e¥- 
planation of the spoke-like appearance, 
which is, of course, the type of appear 
ance of which I am sceptical whether thev are 
supposed to ‘be seen on Venus or on sars. 
F. Sargent. 


The University Observatory, Durham. | 


ASTRONOMICAL CLASSIFICATIONS. 


enie 3, the Har 
{219.}—In reply to letter 21 ttered 


vard types of spectra were originally le r 
nlphabetically, quite empirically; 9u 
knowledge accumulated some of them ir 
found unnecessary, and the remainder We? 
observed to fall into a natural series, Bee 
in alphabetical order. What does it T 
what the names are when, as is the za 
each of them has a quite definite meann? ; 

The classification of spectra. is ot 
clearlv and concisely in a page and f 
of the British Astronomical mre sh 
“Observer's Handbook” for 1922, H the 
can be bought by anyone for 2s.: an 


- ——e 0 0 
LETTERS TO THE EDITOR 


‘THE NEW STAR — PARALLA 
ANGLE -ROILING-POINT OF WATER 
ae N AL NOMENCLA! 
PERRINE’S COMET, ae 


{217.}—The New Star.—I was ho ing to se 
letters in last week’s number from Pople 
who had seen the Nova whose discovery on 
December 1 was mentioned in the ‘ Scientific 
News ” column on page 213, but was disap- 
pointed. The skies have been singularly un- 
propitious during this month, and the only 
information I have about the star is that it 
‘was seen by two persons, one at York, the 
other at Norwich, between December 1 and 
&, but I know nothing about its magnitude. 
On the other hand, I am told of a careful 
observer who has searched the region since 
the later date and found nothing to the fifth 
or sixth magnitude at least that is not in 
the maps, and it is curious that a. first-magni- 
tude star should have disappeared, or faded 
to this degree, within a fortnight. I am not 
doubting the original observation on Decem- 
ber 1 in the slightest degree. Proof of the 
actuality of the appearance is found in the 

lace given, which is just where it was to 
Be expected—that is, on the edge of the 
Milky Way; for it is a fact. perhaps not 
vet sufficiently recognised, that Nove—or 
bright Nove, at least—have appeared, not in 
the dense parts of the Galaxy, but generally 
just on its limits, or on the edge of one of the 
dark regions it comprises. The Nova in 
Corona of 1866 was well away from the 
Milky Way, but, considering those that have 
been seen by naked eye since that occurrence, 
the Nova in Cygnus seen in 1876, and Nova 
Aurige of 1892, were in the Galactic stream, 
put not far in. The next four bright Nove, 
seen Tespectively in Sagittarius in 1898, in 
Perseus in 1901, in Gemini in 1903 and in 
1912, were just outside; whilst Nova Aquili 
of 1918 and Nova Cygni of 1920 were each 
on the edge of a dark gulf in the Galaxy. 
The limits of the Milky Way are here taken 


linear formula the querist quotes is sufficient, 
though this differs considerably from a similar 
one I have at hand, which says that the 
boiling point is lowered 1° F. every 590 feet 
of elevation. 

Astronomical Nomenclature.—Referring to 
his letter [213, p. 225], perhaps Mr. Buss may 
like to know, if he does not already, that at. 
the meeting of the Astronomical International 
Union in May last proposals were made for 
altering the present stellar classification and 
nomenclature which would lead to a reform 
such as he suggests. The following passage 
was compiled iby some Americans to reduce 
the present system to an absurdity, by show- 
ing the many uses of the symbol K :— 


“It would be of interest to study the 
K-term for the K-line in the spectroscopic 
binary (perhaps K Centauri), in which this 
line is not stationary, but has a smaller 
amplitude of K than the other lines; although 
such a line is not a line of K, and does 
not belong to the K-series, and cannot le 
observed in a star of spectrum K, because 
stationary lines appear only when the tem- 
perature exceeds 10,000° K.” (Observatory, 
1922, June. 


classification is. as familiar to all astron% p 
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ar mers interested in spectra as the alphabet 
‘1: Ztself. Similarly the special letterings of 
` some stars and a few limes in spectra are 
`~ survivals of past history. There is nothing 
: to prevent Mr. Buss disusing them, and 
: always referring to stars by their R.A. and 
Dec. at a stated epoch, and spectrum lines 
~ by their frequencies. 
, Mr. Buss, of course, could not ùse wave- 
- lengths, which vary with the medium 
~ through which the light is passing. K. Q. 


what is possible with full aperture in tne 
centre of the field. 


Ipswich. A. Woolsey Blacklock, M.D. 


METEOR OF DECEMBER 6. ‘ 


{222.}—-The brighi object that passed over 
n on Wednesday night was seen 
ere. 

Unfortunately, I was in bed at the time, 
but saw an oval-shaped patch of bright, 
greenish light cross my window at about 
11.45 p.m. The sky was covered with light 
cloud at the time. The light was about as 


water should be taken, and the quantity 


at spas? 
column. 


‘WEATHER IN NOVEMBER, 1922, 


REPLIES TO QUERIES 


[299.}-ENLARGED PROSTATE GLAND. 
—To “B.Sc.”—Re your reply on page 217, I 
will be grateful if you would kindly advise me 
when and how. often, daily, the Wildungen 


time, as I have had no experience of treatment 
My address is in the ve ae 


(333.|—-TRIAL FURNACE.—I thank Col. 
D. J. Smith very much for replies. In reply, 
it is not so much expert knowledge that I asked 


220 Ra bright as would be caused by the full Moon f for, but rather an inquiry for a new instrument 
[220] .— IN ALLS through similar cloud, but was, of course, | quite handy to meet the natural situation with- 
See ‘more restricted. The size of the was ree Pcie eee pee read 
- i A about 5° at its maximum length. When I|? Wor yng 3 
o oa Benda e aaa hours, „Dater aau it, it was due N.E. at an altitude of| Whore, there is little room. ‘There, is no, gas 
< ewisham).. 1.28 .. 16 .. 0.89 .. 6th [27° w 18°. and moving from S.S. E. to! or burner it would take three or four flames: 
Tun. Wells— N.N.W. with a velocity of some 5° per} to heat up that capacity to 2,000 C. This I re- 
s ae a) ape 11 .. 0.76 .. lst | Second. W. T. Haskard. quire as t mal est to some Dnique Sra 
ydenhurst).. 2, .. 13 .. 0.80 :. lst š Tatts | expected to hear of something simple like a 
Fa vo aon .... 1.43 .. 1l .. 0.48 Ist. 1- Melroge aay ene Nett Nottingham. blacksmith’s oe with coke ae sonl a 
orthing* 1.49 .. 8 .. 0.43 .. Sth 7 - ; an instance, for very, very small samples the 
. Northwich — . VOLVOX GLOBATOR. Bunsen burner blowpipe is simplicity itself. 

ae ORAT On i 1.39 .. 15 .. O61 .. Gth | ([223.]}]—I have not seen an answer to letter |. A. Powell. 
a erford— ? 29. ‘“ Volvox Globator.” l - TON —. nid this 
> (Lynoh Mead) 1.95 .. 12 .. 0.61 5th | May I suggest that the explanation songht Dake E igh on: oaraid bers 
g a 8>,. : i ; is y not be quite what querist wants, but have 
es Epes etl cane ads s% 7 a4 a : ee by “ H. H.” lies in the “resting stage” of | no doubt that at this season of the year it will 
P Minskon nee 3.00 .. 14. 0.94 _. be the oospore? How long the oospore can re-| be appreciated, and may possibly assist him. 


Averages "8.03 in, + 3.48in. 
z NotTe.—Nearly all the rain fell during the first 
10 days of the month at all stations. 


oe TEMPERATURE, 
_ 

: , l Max. Min. Max. Min. 
ie Stations. Shade. Shade. Solar. Grass, 
= . Lewisham ...... bi se 93 sees ap. 20 
?* Tunbridge Wells 63 .. 80 — .. 27 
a Brighton........ 56 ee 28 ea or e 26 
> Worthing* ...... 56 .. 28 .. 100 .. 24 
re Northwich eecvoce 62 eo 22 ee 99 ee 20 
w:  Allerford........ 57 .. 27 .. 105 .. 2% 

: Torquayt..... eos 68 6. BB 62 — of om 
Ipplepen ........ 56 .. 2. — es — 
Means * 48.0°; + 46.0°. 
ie SUNSHINE. 
i . Worthing* (forMonth) 7€.6 hours; Suaniest 
T. day, 2nd, with 8.4 hours. 
=  'Torquayt šj 89.5 hours; Sunniest 


hs day, 4th, with 8. hours, 
Normals * 82.6 hours; + 112.2 hours. 


a D. W. Horner, F.R.Met.Soe. 


‘DEFINING POWER OF TELESCOPES. 


“4 {221.}—The letter (201) on page 215, by Mr. 
` Mark Wicks, is interesting and instructive, 
‘and I think that the following conclusions 
may be drawn from the facts stated in it. 
We may assume that the charts were made 
under good weather conditions, and by 
trained observers, members of the respective 
staffs who were known to have keen sight, 
though not necessarily by the directors. Also, 
at the results obtained at Flagstaff were 
better than those obtained by the Lick and 
Yerkes telescopes. Therefore, the Flagstaff 
‘telescope is the best of the three. But the 
-area of the Lick objective is as 9 to 4, and 
that of the Yerkes as 25 to 9 as rompared 
with Flagstaff. This increased light might 
be expected to show more stars; as it has not 
done so, it may be inferred that this is 
because the extra light has been absorbed by 
the increased thickness of the lenses. Hence, 
it would seem that 24 in. is about the largest 
effective aperture for a refractor. But this is 
not the case, because definition depends on 
aperture. In the Yerkes two-thirds of che 
light is lost, but this is cnly like using a 
tinted screen ; the remaining third comes from 
all parts of the lens, and should define 
accordingly. But there is a difference 
‘tinted screen ; the remaining third comes from 
irradiation, but in opposite ways. Stars 
look larger, and canals, or dark lines on a 
‘bright ground, look narrower. In the same 
z way sun-spots are visible at sunset, tmt not 
+  :ab noon. For this reason I cannot see how 
the Yerkes can be “ too large for canals.” 
The improvement in definition that results 
D from stopping down in disturbed weather 
z ig not equal to the standard of full aperture. 
j Using a small stop in a photographic lens 
1 reduces the definition in the centre, amd gives 
moderate definition over a wide area, but not 


a 


on application to me at the address given 
below. 


with other ‘“‘quarterlies,’ and date them 
January, April, July, and October, hence 
the apparent lateness of the present issue. 


already. 
ledge. But it seems to be a matter 
cytologists. C. F. P. Wollersen. 


DIMENSIONS OF VACCINE VIRUS 
GERMS. 


{224.1—As 


these germs 
“ filter-passer 


29 


quite moderate optical power. 


to just become invisible when the N.A. 


of the objective (12 mm. apo.) is cut down 
to .2, thus making their diameter to be, 
with screen, .0000185 in., or .470 ft. (see 
In 
practice an ordinary 1 or 2-3 in. objective 
is sufficient to reveal them, while any good 


Journal R.M.S., 1909, pp. 549-550). 


lens of .5 N.A. should exhibit well-stained 
specimens effectively. The great majority 
of the vaccine virus germs are of the dimen- 
sions specified, but there are also numerous 
larger and smaller specimens in the pre- 
paration referred to. 


Ealing. A. A. C. Eliot Merlin. . 


THE BRITISH WEATHER BUREAU 
ASSOCIATION, 


{225.+-May I draw attention to the ad- 
vertisement of the above Association on the 
ue page of vour last issue (dated December 

)? 

In it we offer for the nominal annual sub- 
scription of ls. 6d. not only Mr. Robertson’s 
general forecasts and change dates, as em- 
bodied in the journal ‘‘ Quarterly Notes,” 
but we offer to our members all the privi- 
leges of an amateur scientific society, with 
the pages of an attractive little journal open 
to all to correspond on scientific subjects, 
but particularly devoted to matters apper- 
taining to the weather, and wireless subjects 
in relation thereto. 

Those who saw the first issue of the jour- 
nal, which was merely in the nature of a 
circular, will be surprised at the very great 
improvement made in the January, 1923, 
issue, which is now ready. 

Those who do not .care to subscribe until 
they have seen a specimen of ‘‘ Quarterly 
Notes” can have a copy for 6d.. post free, 


It has been decided to come into line 


D. W. Horner, F.R.A.S., F.R.Met.Soc. 
47, Forest Road, Tunbridge Wells. 


main dormant in and under ‘‘ mud to ‘the 
depth of a foot’’ may have been determined 
If so, it is not within my know- 
for 


belong to the 
class, ‘they may, therefore, 
be thought by some to necessitate powerful 
optical means for their successful demon- 
stration; thus it may not be superfluous 
to point out that such is not the case, and 
that they are really within the grasp of 
On a slide 
prepared by Dr. Coles the greatly predomi- 
nating normal-sized forms have been found 


Arrange three rows of tumblers, or wineglasses, 
best in three tiers. In first row put a few drops 
of an alcoholic soluticn of the indicator phenol 
pthalein in each glass. Just cover the bottom 
of each glass in second row with strong sul- 
phuric acid. Also cover bottom of cach glass 
in third row with strong solution of caustic 
soda. Fill a pitcher with enough clear water 
to fil] all glasses in one row, and add one or 
two tablespoonfuls household ammonia to it. 
Now for the result. Fill first row of glasses 
with the water from pitcher, Result. the water 
turned into red wine! But. having suspicion 
that an Excise officer is amongst your audience, 
and this being prohibited time, pour the 
“wine” into glasses in second row, when it 
becomes colourless like water again. Finding 
that you were mistaken about Excise officer 
being present, pour the water into glasses in 
third row, when the red “ wine” reappears. 
Photus. 


[250.|}-CROOKES’ LENSES.—I think ultra- 
violet light is harmful to the eyes, and lenses 
of Crookes’ glass a splendid means of protec- 
tion. For some years my wife had trouble with 
her eyes, and found the bright light at the sea- 
side particularly painful. even when wearin 
dark glasses. Eventually small ulcers forme 
on the outer coating of the eyes. She obtained 
no relief from the family doctor or a local 
ophthalmist. I thought of trying Crookes’ glass. 
and consulted .one of our leading opticians, and 
obtained spectacles made of Crookes’ No. 1 (or 
lighter tint). Her eyes became better imme- 
diately, and she has Had no trouble since. When 
wearing these lenses the brilliant summer sun- 
shine of Bournemouth caused no discomfort 
whatever. I can strongly recommend Crookes’ 
glass, but make sure of getting the real thing 
by going to a good optician, such as Beck’s. 
When examined with the spectroscope. Crookes’ 
glass shows two dark bands in the yellow part 
of the spectrum. I have seen some lenses 
turned out by shopticians which do not show 
any absorption lines, and imagine such glass to 
be worthless. l C. A. N. 


[353.J—-METAL SPINNING.—Very full in- 
structions on metal spinning have appeared 
from time to time in the “ E.M.,”’ and you had 
better try to look up the volumes containing 
these. Metal spinning is a thing that cannot 
be taught by correspondence: it is an art which 
only long practice can enable you to pick up. 
even in a moderate degree. To see a skilled 
metal spinner at work, nothing scems easier, 
bui I have known several men who could carry 
out. every other operation on a lathe. but 
could not master spinning. Mv own attempts 
have never gone beyond half spheres to be used 
for ball-cocks, probably the easiest form of 
spinning work. About the only general in- 
formation of use is: Keep your metal con- 
stantly annealed and work outwards, If you 
are in London, you might prevail on Messrs. 
Stills, of Hatton Garden, to let vou see their 
spinners at work. It is a thing vou will not 
easily forget. Of late years, deep pressing has 
to some extent encroached on spinning, but 


you will see things done with sheet-metal which 


ardly seem possible. David J. Smith. 


[355.+- BLAST FURNACE.—There are ` 
smal! tilting cupolasas well as tilting furnaces 
in, general mseçfor small or urgent work. The 
former™ere—nearly, always ganister-lined like 


236 


e ; 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No 3013 


Dec. 22, 1922. 


a. big cupola, and burn coke. Some of the 
latter burn coke. but for brass work gas is fre- 
quently used. I expect it is the tilting fur- 
naces which you have seen. have a 
crucible, standing on a firebrick ledge at the 
bottom, or in some cases hung from lugs at the 
top. In some I had, a channel was formed in 
the top layer of firebrick, and the metal, when 
the furnace was tilted, ran from the crucible 
into the ladle or watever was held to receive 
it. I believe these were called monometers, 
und you could no doubt get full details from 
the makers, wiho are still going. Aluminium is 
often melted in a tilting horizontal drum fur- 
nace, like a rumble, but with these gas is 
always used. The steel cylinder is lined with 
firebrick, and pouring is accomplished by turn- 
ing the furnace partly round and pouring out 
of the door. David J. Smith. 


[357. --TUNING FORKS.—I think J. H. B. 
Evans or other readers may be interested in 
my electricaily-driven tuning-fork, of which I 
should be glad to send particulars to any cor- 
respondent. It affords a good example of a 
maintenance of vibrations. The current may 
ibe obtained from storage cells, and the vibra- 
tion of the fork causes interruption. To set 
the fork going the current must necessarily be 
set in motion and the fork tapped to obtain a 
movement. The contact of the screw must be 
adjusted, and the vibrations will then -be in- 
creased and well maintained. Enclose stamo 
for reply. . Hodges. 

41, Fieldway Crescent, Highbury, N.5. 


[561.;-BOILING-POINT OF WATER.—If 
the atmospheric pressures at various altitudes 
can be obtained by the querist from tables or 
otherwise, then he can determine for himself 
the corresponding boiling-points of water by 
means of a simple apparatus. This the writers 
did quite recently in their laboratory, and an 
outline of the method is appended. It ‘was 
found to give excellent results down to a pres- 
sure of 52 cm. (atmospheric = 76 cm.). <A 
round-bottomed flask is partly filled with water, 
and a long glass tube is led from it through a 
condenser into the Wolff bottle. A ther- 
mometer is used to give the temperature 
of the steam in the flask. Attached to the 
bottle by the middle neck is a manometer, the 
purpose of which is, of course, to give the 
pressure inside the bottle and, therefore, on the 
water in the flask. In the remaining neck of 
the bottle two tubes are inserted, one of which 
ig drawn out to a fine point, whilst the other 
is connected to an exhaust pump. All the corks 
are thickly glued so as to render them abso- 
lutely airtight. A piece of rubber tubing is 
used to connect the glass tube from the bottle 
to the air-pump, but this is the only piece in 
the apparatus. as all the glass connections are 
bent to the required shape. This piece of 
tubing is firmly secured by wire, and is also 
glued, and thu» made quite airtight. The 
object of the Wolff -bottle is to prevent the 
water in the flask from rushing over into the 
air-pump when .the flask ultimately breaks 
under greatly reduced internal pressure, and 
also to collect any surplus water vapour that 
may escape the condenser. 
ever, the writers have found that very little 
does so escape The water in the flask is 
boiled, and after ebullition has been going on 
for some time a good deal of the air is ex- 
pelled, and the interior of the apparatus con- 
tains a large proportion of aqueous vapour. 
The pressure on the water is now atmospheric, 
for the tube is still open to the air. The 
temperature of the water Is taken, and it is 
observed that the heights of mercury in the 
limbs of the manometer are the same. The 
Bunsen burner is taken away and the water 
allowed to cease boiling, and at the same time 
the tube is sealed off and the apparatus 
becomes entirely airtight. The presstire on 
the water is now reduced by a few strokes of 
the pump. Boiling restarts at a lower tempera- 
ture than before. This is taken, and the re- 
duction of pressure is determined from the 
readings of the manometer. It is obvious that 
it is convenient to have three people to perform 
the experiment—one to read temperature, one 
to read pressure, and one to work the air-pump. 
When the water has ceased boiling again the 
pressure is reduced still more, and boiling re- 
starts, the temperature and pressure being 
found as before. The above process is repeated 
a number of times, pressure and temperature 
being lowered each time. 


H. 8. T.. H. W. B. 


[362.1 —INSULATION OF COIL.—If the 
secondary winding of coil is shellacked as well 
a8 the paper insulation, vou will not gain much 

J. waxing the coil. As you give no data of 
ov Š 1s Impossible to say what its spark length 
s ou q be. If you decide to wax the coil, the 
only likely trouble is the wood ends, which 


In practice, how- 


may distort and perhaps injure the secondary 
winding. Work wax at high temperature (not 
smoking), and leave coil immersed until no air 
bubbles arise, then leave till wax begins to. set ; 
remove coil and finish to shape while wax. is 
warm. Brimsdown. 


——— 0 0O 


QUERIES. 


a 
{[367.J—-WATER AND _ WINE.—Can any 
reader refer me to a reply in ‘‘ Ours,” years 
ago, by either “‘ Sigma” or “Eos,” which 
gave a very striki series of experiments 


‘showing apparent chemical changes of water 


into ‘‘ wine ’’ ?—Photus. 


[368.]}—CHEAP SELENIUM CELL.—I have 
been informed that there is a cheap substitute 
for a selenium oell. Partioulars as to the mak- 
ing of one would oblige.—W. W. 


[369.}-FRAMING PICTURES.—I have got 
a few plates which I propose to frame myeelf. 
Will someono tell me if the measurements, 
when cutting the mitre, are taken inside or 
outside, and what weight glass is usually used 
for pictures ?—Alpha. 

[$70.} -FLY-OVER.—A few days ago the 
newspapers published particulars of a 1} ; 
large new capital expenditure on the railways, 
and reference was made to a “ fly-over”’ for 
passenger trains in connection with the relief 
of the congestion of traffic between two pas- 
senger stations; and there are independent 
“ways”? for some distance. Would someone 
give me a description of a ‘“ fly-over’’ ?—W. 


Robson. 


l 

[371.]-—“ ©” AND “AC” §TARS— 
SATURN.—What are the “o” and “ac” 
characteristics in stars? R. A. Proctor, in his 
book on ‘‘Saturn,” regarding the rings, men- 
tioned that the distance between thè inner ring 
and the surface of Saturn was continually de- 
creasing, up to the date when that book was 
written. Havo there been any recent deter- 
minations of this distance to decide whether 
the decrease spoken of is still proceeding ?— 
Kennet Pollock . 


372.}-POLISHING HARD SsTONES.— 


ill some reader tell me the best and quickest | 


way to flatten smooth or polisit small pieces of 
hard stones, such as granite or sandstone, for 


a geological collection? What tools or 
materials should be used ?—Granite. 
[373.—NAUTICAL ALMANAC,  1923.— 


There appears to be two editions of this, the 
‘complete ” and the “abridged”: but I have 
never seen the latter. Would Mr. Hollis kindly 
say in what respects (including price) it differs 
from the ‘‘complete’”’ edition, and whether ıt 
includes ephemerides for physical observations 
of the planets?—Almanac. 


[374.]--DOUBLE STARS.—Would someone 
who is interested in this branch of the science 
give moderately recent measures of the follow- 
ing, which I am intending to view with 84 in. 
aperture :—X, 3062 Cassiopeie; X 2 Cephei; 
X 13 Cephei; A Casstopeie; n Cassiopeie; 36 
Andromedæ: P.I. 182 Ceti; P.I. 209 Piscium; 
10 Arietis; all these are between O and 2h of 
R.A.—M.B.H. 


(375. -KINEMA PROJECTOR. — Could 
any reader advise me how to find out 
the correct condenser lens to fit to a 
kinema projector, or let me know of any books 
on the subject? As an example, I have a given- 
size screen and throw. That will give me the 
foca] length and will also give me the position 
of condenser lens from the gate. But what I 
avant to get at is the sizes and kinds of lenses 
(condensers), ‘‘ Plano Convex,” “ Herschel,’’ 
etc.. best suited for each individual require- 
ment.—W. N. i 


[576.—POND LIFE.—Can any reader kindly 
instruct me how to find an Ameba? I 
have, as far as I am able, followed the direc- 
tions given in various books and searched 
amongst the light surface mud and rotting 
matter from the bottom of shallow ponds, using 
a l in. objective, but entirely without success. 
Secondly, I have failed to find Volvox. except 
once, four years ago. J have examined water 
from all the clear ponds in the neighbourhood 
without success. Are they to be found in the 
winter as well ag the summer ?—Southsea. 


{377.]—ACCURATE SIDEREAL TIME.—In 
Newcomb’s ‘‘ Astronomy for Everybody” the 
following rule is given for finding sidereal 
time :—‘‘ Double the number of the month; 
the product will be the sidereal time at six 
o’clock in the evening. At seven o'clock it 
will be one hour later and so on. ®IQA 
few lines further on we read :—*“‘ The time thus 


`~ 


obtained will not oficn be more than an hour is 
error except during the first week or ten dix 
of the month, when it may be an hour or more 
too great. It may then be diminished by ox 
hour.” I should be much obliged to Mr, Hal 
if he would kindly tell me if there is ay 
method for finding more accurate sidereal tine 
than by the rule stated above, a sidereal ciok 
being unavailable-—W. E. F. 


[378.] -CATARACT.—I should be extreme: 
obliged by any information you or my fellow- 
readers could give me on the subject d 
cataract: in the eyes. Unfortunately, I a 
suffering from that complaint, and have been 
told by threo specialists that only an operation 
can relieve me, but a friend (a very pracual 
and reliable person) has begged me to conul 


another doctor, who claims, so 1 understand, , 


to ‘‘ disperse cataract’ without an operation 
Has anyone any idea of wiat this disperal 
consists? Is it some form of massage or tk 
application of a lotion? Also, are there a 


recorded cases in which such treatment hs | 
been successful yon 


?—A. B. C. 


(379.}-IRON CHILLED ROLLS.—I should 
bə glad if any of your readers could infom 
me why cast iron chilled rolls, say 18 to B in 
diameter, should occasionally, when removed 
from the chills in which they have been as, 
show cracks running lengthways of the body, 
As a consequence the roll is a waster.—D, & 


[380.}-BLACK CELLULOID.—Could ar 
interested readur give information as to te 
correct method of treating black celluloid fo 
the purpose of successfully applying gold figure 
transfers ?—Patentee. 


- [381.—IMAGE FORMED BY OBJEC. 
GLASS.—I was recently testing, by the methd 
of parallax, the focal length of a 2in. ache 
matic object-glass. I placed a large pin ws 
distance of 140 in. from the lens—its foal 
length being about 80 in. by trial—but on look- 
ing through the lens, about a. foot away, on 
the other side an upright image of the pin mis 
seen. When looking through the same len 
at a distance of about 4 ft., an inverted umagé 
of the pin was seen. Will some reader kindiy 
explain the reason for thie? The objectgias 
consists of a double-convex and a plano-«nare 
lens.—-E. W. R. 


[382.—ENLARGED PROSTATE GLAND. 
—Sufferers from this trouble will be gratel 
to “B.Sc.” for his reply to Query 299 p 
“Ours” of December 8. calling attention t 
Wildungen water as'a possible cure. 
would be glad of some further parboulars 
it expensive, and can the water be readly 
obtained in this country? Is it unpleasant to 
the taste, or likely to derange the digestie 
stomach? In ordering, will the name ie 
ungen water suffice, as there are so man 
bottled German waters on the market?—Siy 
six. 

[ POETAN IN CHEST.—Would any of a 
medical readers enlighten me as to the ca : 
of a severe pain cross the chest which m 
wife has now every time she exerts 1 
say, by walking fairly quick or going ¥ 1 
hill? This is accompanied sometimes by ip 
ing of numbness in arms and a feelin 1 Pi 
swelling, etc. Health otherwise exceen her 
always has been. Age 52. Doctor A 
pulse is very strong, etc., but these symp'®. 
are rather serious at times, and any advice 
be gratefully received by—Paterfamilias. 


[384.}-PARALLAX AND ABSOLUTE 
MAGNITUDE.—To Mr. Hollis —How ® i 
formula M=m+5+5 log. « derived (whe i 
i3 the absolute magnitude of a star, "i a 
apparent magnitude, and = its arallax)’ ae 
I believe there is a relation for bine T m 
which gives the sum of their masses 2 ‘Thy 
of their parallax, and other quantities. n the 
does the sum of the masses depend Pant 
parallax? Surely parallax 38 ee with 
entirely dependent on our own pos on 
respect to the stars in question.—Loome. 


[385.}-PLANETARY OBSERVATION” 


i the 
Will some of your readers explain briefly 


a 


x feren 
correction to be made for latitude at p 
times of the year to the times giver 


: ets 
and setting of the Sun, and the plan 


risin in 
as observed from England and, Bot posses" 
monthly “ Astronomical Notes 2" identil 
ing an equatorial, I find it ensler tog t 
various planets by their times © Hi. Raine 


by their R.A. and Decl.—George 
(Penha, Macau, China). ged 
[386.—STOVE PIPE.—I have 0865 dıy 
small Pao tove, with gas-ring and 
grids, to heat living room. 


: m, 3 
12 ft. sheet-iron flue-pipe across, TOO euet E 
into chimney, opening. The hen e T the 


prodigious. Also, it is very evi 


flue is the business part of a stove for 


id 
m 


te 


A 


:, A eer 


i But my flue is of lapped sheet iron and fumes 


- Jeak „out. 
. to obviate? 


Will a friend please say best way 
Cast-iron pipe too heavy. Can 


. seamless light 3g-in. tubes be got? How to 


seal lapped joint? 


Js there anything easily 


, applied with a brush?—F. H. 


[387.J—DIAMOND DRILLING.—Could any 


, Treader give me any information as to how a 
. hole, .001 in. diameter, can be bored in a dia- 


: 


mond similar to those used for wire-drawing? 


. Is a special machine required? I understand I 


could get the job done, but the experiment 


` centres on drilling the hole myself, if possible. 


© I have access to every class of 


machine tool, 


` and any hints in the right direction would be 


apRreciated. 


Brimsdown. 
————__—_—_-}>—D PAN 


‘ ANSWERS TO CORRESPONDENTS. 


Dna a aan 


CHRISTMAS HOLIDAYS. 


Christmas Day will not interfere with our usual 
day of publication this year, and our next issue 
will go to press and be published on the usual days 
and hours. But the long consecutive holidays after 


Christmas Day will practically render it necessary 


to close up on Saturday, December 23, and no com- 
munications received later can appear in our issue 
of December 29. The office will be open for a few 
hours on Boxing Day, December 26, and advertise- 
ments reaching us by the first post will be inserted, 
but none that arrive later. 


The following are the initials, ete., of fetters to 
hand up to 1 p.m. on Tuesday, December 19, and 
unacknowledged elsewhere :— 

MAJOR-GEN. T. PRESTON BATTERSBY—F. R. S.—Dad— 

Safety First. ` 
E. K.—Yes. 

T. B. L.—Thanks; no. 
G. B. Swax.—Outside our province. 


if - A.—The sample sent is a fungoid growth, most 
likely Cladosporium therbarium, 
O. JONES.—We ‘know of none. There was a Decora- 


tive Art Society founded in 1844, but it existed 
for a short time -only. 


J. B. S—Yeast is a plant? 2. So far no really 
satisfactory line of division between the animal 
and vegetable kingdoms has been established. 


H. H. P.—Try substituting fisherman’s gimp for th 
catgut. We have used it and toud Aami then 
made no difference of the kind you experience. 


HERBERT G.—Yes; if you break the magnetised steel 
wire into a hundred lengths, or more or less, each 
will be a perfect magnet, having a North and 
South Pole. 


PacifIc.—A musical Canon is a 
or more parts, imitating eac 
Domine,” by Birde, 
well-known example. 


S. M.—Theopathy is derived from Theos, God, and 


iece of music in two 


who died in 1532, is a fairly 


nate a capacity for religious worship, or may pos- 
sibly he the “cult’’ of some new sect. 


J. Woop.—Received, but papers of the kind must 
he taken for what they are worth. Our space 
would fail us if we encouraged criticism of the 
various papers read at meetings of the various 
societies. 


T. Crabse.—The Blemonges were the legendary 
acephalous African tribes said by ' Hackluyt to 
have been’ found on the banks of a river ealled 
Caora. Their eyes and mouth were placed 
their breasts. 


W. Wabe.—There is little chance of your watch 
getting magnetised while travelling by electric 
railway. It may do so if you get close to the 
electro-motor itself, but that can be prevented 
by carrying the watch in a small tinned-iron box 
of the sort druggists, grocers, etc., will let you 
have for mext to nothing. 


Mick SMirt.—For a good boiler covering take 1 part 
of Parian cement, 1 part cheap fiour, and four 
parts of cinders. Grind all together in a mortar 
mill and mix into a stiff paste, adding cowhair 
enough to keep it together. Do not mix more 
than you can apply at one using, and have the 
hoiler hot when applying. It is a good non-con- 
ductor. and will last longer than some of the 
advertised compositions. 


BoRING.—Becin the hole with the second or middle 
tan. and finish it with the plug tap. As this is 
neither tapered nor backed off it will cut a full 
thread to the ‘bottom of the hole. If you cut the 
thread in a lathe, mark the lathe-bed at the spot 
where the saddle must ston travelling when the 
tool reaches the hottom of the pole. and make 
the movement of the lathe cease on reaching that 
spot. 


M. SPRINGWELL.—As a substitute for hair we have 
found ordinary sawdust useful in preventing 
cracking, even in walls exposed to storms on the 
sea coast. Thoroughly dry and sift the sawdust 
through an ordinary grain sieve to remove the 
larger particles. Mix the mortar of one part 
cement. mix all dry, and five parts dry sawdust. 
Thoroughly mix all dry. and then add the water 
to the desired consistency. ` 


in 


other. ‘‘ Non Nobis 


A. JACKWELL.—We do not know who was the first 
person to use the expression “ Three acres and a 
cow.” Defoe, in “ From London to Land’s End,” 
refers to his scheme to convey refugees from the 
Palatinate to the New Forest, Hampshire, where 
the Government should provide every man with 
“three acres of ground,” and a certain wantity 
of common land on which to keep a few sheep or 
cows. In his “ Principles of Political Economy ” 
(1868 edition), John Stuart Mill, referring to 

- Flemish industry, says, ‘‘ A beast for every three 
acres is a common proportion.’’ We know of no 
earlier references. | 


—_—_——_ >» 6 e 
USEFUL AND SCIENTIFIC NOTES. 


Alloys.—The British Thomson-Houston Co., 
Ltd., 83, ‘Cannon Street, London, -have 
patented an alloy suitable for engine c lin- 
ders, piston rings, and moulds for ru ber 
articles such as tyres, which consiste of at 
least 50 per cent. of aluminium, at least 2.5 
per cent. of silicon, and the remainder copper ; 
for example, 70 per cent. of aluminium, 
15-27.5 per cent. of copper, and 2.5-15 per 
cent. silicon. The alloy may be made by 
melting the elements together, or from 
aluminium and copper silicide, or from 


aluminium silicide and copper silicide. 


Motor Fuel.—Mr. H. R. Giles, 12, New 
Court, London, has patented a fuel for in- 
ternal-combustion engines, comprising a mix- 
ture of ether, alcohol and a volatile vegetable 
oil such as rosin oil or oil of turpentine, with 
or without a small amount of caustic soda. 
The preferred proportions are 56.75 parts by 
volume of alcohol, 62 parts of ether, 1 part 
of rosin oil, and .25 part of a saturated solu- 
tion of caustic soda in alcohol. Commercial 
ether may be used in slightly larger propor- 
tion. The fuel is miscible with lubricating, 
oil, and thus is suitable for two-stroke engines. 


Galvanic Batteries.—1According to an appli- 
cation for British patent not yet accepted, C. 
Gross, Bävöen, Son, Norway, have produced 
a positive electrode for an accumulator con- 
sisting of an oxide of a metal capable of form- 
ing a number of oxides such as manganese, 
together with an oxygen-transmitting catalyst 
such as a metal of the platinum group, lead 
superoxide, etc. The mixture may be pressed 
into the form of a plate or it may be attached 


to a grid. The mass may be rendered porous 


by adding” a chlorine or bromine compound 
of the metal whose oxide is used, the halogen 


being subsequently removed by chemical or 


electrolytic means. In an example manganese 
dioxide is added to a saturated solution of 
manganese chloride containing 1 per cent. of 


a atinum chloride to for ich i 
pathos, feeling. It is used, we suppose, to desig. Dianin chines tens donga waa 


ressed into the form of a plate or introduced 
into a metal grid. This is thén dried and 


made the anode in an electrolytic bath of 


dilute sulphuric acid until all the chlorine is 
expelled. 
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TERMS OF SUBSCRIPTION. 


PAYABLE IN ADVANCE. 


$a. 10d. for Three Months, 7s. 7d. for Six Months, 
and 16s. 2d. for Twelve Months, post free to any 
part of the United Kingdom. For the United 
States, 17s., or $4 lic. goid; to France or Belgium, 
17a., or 28f. 80c.; to India, New Zealand, the Cape, 
the West Indies, Nova Scotia, Natal, or any part 
of the Australian Colonies, 176. Monthly Parte cap 
be sent at subscribers’ option. Mr. Edward Pennock, 
8609, Woodland Avenue, Philadelphia, P., U.S.A., 
will receive subscriptions for the United States at 
$4 15c., payable in advance, for direct transmission 
from this office. 


The subscription rates to Canada are:—Weekly 
numbers: 12 months, 17s., equal $4 16c.; 6 months, 
8s. 6d., equal $2 7c. 
lds. 6d., equal $3 53c. Payable in advance. 


A limited number of the following bound volumes 
are still in stock, price 7s., post free 8s. in the 
U.K.. or 8s. 4d abroad:—Vols., LX., LXVI.. 
LXXII., LXXIV.. LXXV.. LXXVI, LXXVII, 
LXXVIII., LXXX.. LXXXI., LXXXII., 
LXXXIII, LXXXIV, LXXXV. CII, OVI., 
CVII., CVII.. CIX., CX., CXI., CXII., CXII 
CXIV., and CXV. 


All the other bound volumea are out of print 
Subscribers would do well to order volumes as soon 
as possible after the publication of each half-yearly 
volume in January and July, as only a limited 
aumber are bound up, and these soon run ‘out of 
print. Most of our issues can he had singly 
through any bookseller or newsagent. or from the! 
office, price 8d.. or post free 4d. Cloth cases for; 
padng Tas ENGLISH MECHANIC, price 38., post tree | 


Monthly Parts: 12 months, | 


denser, cabinet, £6; 


The charge for Advertisements in the columns headed 
For Exchange, For.Sale, Wanted, Addresses, 
. Situations, 


is ONE SHILLING for the first SIXTEEN WORDS. 

and 6d. for every succeeding Eight Words—which~ 

must be prepaid. No advertisement will be inserted: 
for lesa than ONE SHILLING. 


The address is ingluded as part of the Advertise- 
ment and charged for. No Displayed Advertise- 
ments can appear in above columns. 


ORDINARY ADVERTISEMENTS: (NOT DIS» 
PLAYED). È 
a 6 d. 
Thirty Words oe ee oe ee ee 2 6 
Every Additional Eight Words .. e 06 
Front Page, Five Bhillings for the firat 40 words; 
afterwards, 6d. per line. Displayed Advertisementé- 
on Front Page, 10s 6d. per inch. Paragraph Ad- 


vertisemente, One Shilling per line. No Front Page 
or Paragraph Advertisements inserted for teas than- 
Five Shillings. 

Rates for Displayed Advertisemente on applica- 
tion to the Publisher 

All Advertisements must be prepaid, and in oases- 
where the amount sent exceeds One Shilling, the 
Publisher would’ be grateful if a P.O. eould be 
sent, and not stamps. Stamps. bowever—preferably 
halfpenny stamps—may be sent where it is ipcon-. 
venient to obtain P.O.’s. 

Advertisements must reach the Office by 
3 p.m. on Tuesday to seoure insertion in the- 
following Friday's number. | 

‘AN Cheques and Post Office Orders to be made 
payable to THB STRAND NEWSPAPER COMPANY, L1D., 
and all communications respecting Advertisements 
sheuld be distinctly addressed to: A 

THE PUBLISHER, 
THE “ENGLISH MECHANIC.” 
EFFINGHAM HOUSE, ARUNDEL STREET, 
STRAND, LONDON, W.C., 


a een” eae 
EE a aa ama 
For Exchange. 


Clarkson anda Co., Manufacturing 
Buy Anything Optical.— 


Broadhurst, 
Opticians, Exchange or 
Note address, 63, Farringdon Road, E.C.1. 

Clarkson’s, 338. High Holborn. Second-hand: 
Optical Mart. Make, Buy, Sell. Exchange First-clase 


Optical Instruments. 

Ola Clockwheel Engine, accurate. Wrist. 

Watch.—INskIP, Bridge Street, Shefford, Beds. 
For Sale. 

Reflecting Telescopes, Mirrors, Silvered by now 
method. More light and durapility. —G. Carver, 
Manse, Walpole, Halesworth. . 

Baker’s Ootober Bee aa Ruin List Races 
approximately 3,000 Optical, cientific, ant oto- 
Graphic Insteuments.—244, High Holborn, London. 

64-page Book About Herbs and how to use- 
them, 2d. Send for one.—TRIMNBLL, The Herbalist, 
Richmond Road, Caraiff. 

Milling Attachments, 
Tas WHEELEK MANUFACTURING Co., LTD.. 
ing. Wellington, Salop. , , 

Homo Radio: How to Make and Use it. 26,000: 
copies sold. 48., post free, on approval.—Below. 

Books Bought. Best prices given.—Fox.as, The- 
Booksellers, 121, Charing Cross Road. London. 

Ionised Tablets supply the blood with those 
elements the body needs, ‘increasing vitality, func- 
tional activity, powers of concentration, mental 
clarity, physical fitness, and immunity from disease. 

Adenoids and Polypus cured by natural means; 
operations unnecessary. Tonsil saved intact, thus. 
avoiding a ‘lifelong handicap. 

Ionised Tablets, 82. 6d., 68. 6d., 128. 6d. Sent 
full detaiie of ailment.—THB LABORATORY, 62, News 
port Street, Bolton. 

Mineral Specimens, 
kinds and prices. Send stamp for 
Address below 

Geologiosal Specimens, 
prices.— RICHARDS’ Suow Booms, 
Fulham ‘Road, London. 

Brilliant Radium Mioro. Slide, 2s. 6d., post: 
free.—CLARK3 and PAGEB, 28, Thavies Inn, Holborn- 
Circus, E.C.1. 

Typewriter, Remington latest model No. 10, per-- 
fect order, £12 10s.—CRAWFORD, 9, Coleman Street, . 
London, E.C.2. 

Overseas Readers interested in Press Baling 
any material should write for descriptive pamphlet. 
of HINDLE’S PATENT ELECTRIC BALING PRESSES, nion - 
Engineering Works, Haslingden, Lancs. 

Money Easily Earned by selling rubber stamps. 
—Free particulars from RICHFORDS, Ltd., Snow Hill, 
London, E.C.1. 

Davon Super-Microsocope, new condition, with- 
1-in., 1/10-in. objectives, in oak cabinet, £9; Socy. 
Arts Microscope, j-in. dividing objective, ocular, 
bull’s-eye, ete., cabinet, £5.—Below. 

“u Educational’ Microscope, rack and fine - 
focussing, 2 oculars, 3 objectives, understage con- 
Student’s Oil Lamp, in case, . 


with Vices for Lathes.— 
Trench Cross- 


British and Foreign, ah- 
free catalogue.— 


Rocks and Fossils, alt- 
48, Bydney Street, 


19s. 6d.—Below. 


Browning’s Table Spectroscope, rack telescope, . 
etc., witht Rutherford diffraction grating, cabinet, . 
£11 10s. ;.superion Sdraw Portable Telescope, 13-in. . 
0.g.) 258.—BROWNING, ~87, Southampton Street, . 
Strand, W.C.2. 
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Horniess Gramophone, oak cabinet, double- 
spring motor, tapered tone arm, concert sound- 
box; price £5 15s. 


Pr. Powerful Field Glasses, 20-mile range, 
screw focussing, 14 in. o.g., and case; 26s. 6d. 


Pocket Set Drawing Instruments, in white- 
metal, 6-in. compass, and interchangeable parts 
for pen, pencil, and lengthening bar, pair 5-in. 
dividers, pen, spring bow and pin, all complete 
in leather pocket case; 35s. 


j-pl. Watson Argus Reflex, rising front, full- 
size finder, focal-plane shutter, adjustable 
speeds 1-10th sec. to 1-1,000th and time, Leitz 


Periplon lens, 3 double slides, and casg; 
£6 17s. 6d.; in fine order. t f 
Hughes Binocular Microscope, rack coarse 


and micrometer screw fine focussing, rack inter- 
ocular adjustment, mechanical stage, 2 pair eye- 
pieces, objectives 2-in., 1-in., and i-in., and 
case; £13 10s. 


Koristka 14-In. Surveyor’s Level, 1}-in. o.g. 
to telescope, rack focussing, large level, mounted 
head with 3 levelling screws, telescope can be 
turned in any direction, fixed with clamping 
screw and fine adjustment screw, complete, lock- 
up case and solid mahogany stand; £21 10s.; 
brand new; a first-class instrument. 


Powerful Reading Glasses, circular, 4}-in. dia- 


meter, 128. 6d.; 38-in. diam., 7s. 6Gd.;- 3}-in. 
diam., 5s. 3d.; 23-in. diam., 48.; 12-in., 2s. 9d., . 
post free. 

1/15-in. Koristka Oil-immersion Semi-Apo- 
CHROMATIC MICRO. OBJECTIVE, N,A. 1.380; 
£7 419s. Gd. 


44 x 6 Gms. Salex Focal-plane Camera, yery 
rigid front, direct view-finder, focal-plane shutter 
speeded to 1/1,000th sec., anastig. f/5.5 lens in- 
focussing mount, 6 slides and tilm-pack adap- 
ter; £5 2s. Gd. 


Portable Gramophone, blue morocco rexine 
case, lined brown moiré, two locks and keys, 


No. 3 motor, 12-in. turntable, ‘‘ Bestone ” 2}-in. 
sound-box; price £7 7s. 


*Phonie, 
CITY 6981. 


titted with specially designed British Garrard | 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 3018. 


City Sale & Exchange 


Portable Home Cinematograph, for standara 
films, mechanism frame of cast-iron, with solid 
base, gears and sprockets of Sheffield steel, 
electric lamp, and 40 amp. hour accumulator, 
fixed optical centre, patent claw mechanism, 
supplied complete with 2 10-in. spools, or supplied 
complete with resistance to use off house cir- 
cuit in place of accumulator; either model, 
£9. 

G-in. Sextant, by Brandis and Co., Brooklyn, 
N.Y., silver arc and vernier reading ‘to 10 secs., 
3 eyepieces, sun-caps, in solid mahogany case; 
£9. 


ANY ARTICLE NOT SUITABLE 
FOR REQUIREMENTS WILL BE 
EXCHANGED TO VALUE WITHIN 
ONE MONTH FOR OTHER GOODS 


qpl. No. 3.Midg, focussing Aldis Uno 7/7.7 
in Ibso sector shutter, adjustable speeds 1 sec. 
to 1-100th and time, magazine changing for 12 
plates, and leather case; 37s. 6d. 


-16-in. Arling Rolling Parallel Boxwood Rule. 
. complete in mahogany case; as new, 29s. Gd. 


Koristka ‘Folding Portable Microscope, in- 
clinable stand on tripod foot, rack and pinion 
coarse and side micrometer screw fine focussing, 
dustproof triple nosepiece, substage, Abbé and 
iris, 3 eyepieces, objectives 1-in., 3-in., and }-in., 
complete in ‘leather case, size 73-in. x 5-in. x 
7-in ; £15. 


93 & 94, FLEET STREET, E.C.4. 


Dec. 22, 1922. 


Pr. 12x Double Telescopes, screw focussing 
screw interocular adjustment, and leather case; 
£2 12s. 6d. 


4-draw Portable Telescope, morocco-covered 


body, 2-in. o.g., brass tubes, sunshade; 
£8 128. 6d. 
Zeiss Upright Modet Microscope, slip tube 


and screw focussing, 2 eyepieces, objectives 3 aaa 
4, complete, mahogany case; £5. 

}-pl. No. 3 F.P. Kodak, rising and cross front, 
Kodak anastigmat //7.7 lens in adjustabic 
shutter, 1 sec. to 1-100th and time, for day- 
light loading roll films, and leather case; £5 10s. 

i-pl. Cameo Folding Pocket Camera, rising 
and cross front, reversing view-finder, hooded 
focussing screen, Goerz III. 76.5 Dagor amnas. 
tigmat in Kodak automatic shutter. speeds 1 sev. 
to 1-100th sec. and time, and 6 slides; £9 5s. 

Pr. 12x  Koristka Large-aperture Stereo 
PrisM BINOCULARS, eyepiece focussing, bending 
bar, 30 m/m. o.g., complete, leather case; 
£4 15s. 

45 x 6 Cms. Ernemann Vest-pocket Camera. 
focussing adjustment, detective aplanat lens 
f/6.8 in Bob shutter, adjustable speeds 1 ser. 
to 1-100th and time, 6 slides; £2 18s. 9d. 

11-in. Circular Mahogany Aneroid, inlaid brass 
and alumiuum floral design, 6-in. silvered dial, 
compensated movement, setting band, in good 
condition; £2 }7s. š 

4-in. Bateman Astro Telescope, star-finder, 
rack and. pinion focussing, mounted on solid 
mahogany garden stand, top giving universal 
motions, 2 astro, 1 terrestrial, complete travei- 
ling case; £31 15s. 

Koristka Research Microscope, on heavy 
stand, inclinable, rack coarse and side micro- 
meter screw fine focussing, revolving and centring 
and mechanical stage, dustproof quadruple nose 
piece, rack and pinion and swing-out substage, 
ruck oblique movement for centring of iris, 
Abbé condenser, N.A. 1.40, 8 eyepieces, no ob- 
jectives, complete in case; £23 1is. 

i-pl. Double-extension Folding Pocket Camera, 
rack focussing, rising and cross front, hood 
screen, Dallmeyer Perfac //6.8 in universal 
shutter, speeded 1 sec. to 1-150th and time, 6 
slides, in new condition; £7 10s. 


WIRES: ‘FILMS, 
FLEET, LONDON.” 


D. J. Smith and Co., Ltd., Compton Works, 
Wickford, Essex, have the following second-hand 
motor. vehicles for disposal, ready for purchaser to 
drive away :— 


15 H.P. Humber Landaulette, suit hire work, 
40. 


15 H.P. White Steam Touring Car, low tax, 
sparaffin fuel, £45 

10 cwt. Darrasq Open Yan, good order, £60. 

1 ton Napier Open Van, solid rear tires, £50. 

Stearne Knight 4-cylinder Two-seater, with 
-double dickey seat, electric lighting, £150. 

Spare Parts Made for Any Car at reasonable 
prices. 

Large Stook Spare Parts for White, Stanley, 
‘and Serpollet Steam Cars. 

815 x 165 Goodrich Covers cheap. 

Several sets Acetylene Generators and Hoad- 
.łamps cheap 

Several sets 2 and 3-throw Power Pumps 
4,200 to 5,000 gals. per hour. 

Vertical Steam Engine, 2-cylinder. 

Several Capstan and Turret Lathes. 

Incandescent Mantle Lamps, for table or hang- 
„ing. Perfect light, use paraffin. 

Sorew Letter Copying Press, on stand, 15s. 

Edison Mimeograph, incomplete, 15s. 

Large Atmospheric Parafin Burners, 50s. 

We are open to undertake Any Class of Engi 


neering Work, large or small quantities, or single 
parts. 


' Bright Steel Bolts and Nuts, in assorted par- 
-Cels, 3/16-in. to 3-in.; 5s., 10s., 158., £1. Try a 
sample parcel. ; 
= $ H.P. Two-cylinder Vertical Steam Bleoctrio 
. Light Engine, beautifully finished, excellent order, 
£4. This 16 model engine price. 


5-in. centre 5 ft. Drummond Sorew-cutting 
Power Lathe, £30. 


7ł-in. centre 6 ft. Newbold Plain Back-geared 
Power Lathe, £25, 


20-in. Double Diso Grinder, £35. 


Inexhaustible Hand Flash-lamys, no battery, 
-no faiinre, no trouble. Price 26s. Send for par- 
ticulars. 
D. J. Smith ana Co., 
Wickford. Essex. 


; paama. real first-class machines, 40 watts out- 
i ig supplied to Stuart Turner, price 65s. Repairs 
-Special apparat Electrical and Scientific Apparatus. 
i rail sas to order.—BOTIONE and Co., 


Lta., Compton Works, 


A Merry Christmas to All Readers! Should 
you be on holiday in London we shall be open 
on Saturday, 23rd, and Wednesday, 27th. Give us 
a call; we shall be delighted to see you and have 
your inquiry.—BROADHURST, CLARKSON, and Co." 
Note address: 63, Farringdon Road, London, E.). 

Special Christmas Offer. . 

Zoliner Spectroscope, screws direct to tele- 
scope eyepiece, giving maximum illumination, £2 5s. 
—Below. 

4-in. Watson ‘Century’ Telescove, tripod 
stand, first quality object-glass, 3 eyepieces, ex- 
cellent condition, £40.—Below. 

Chapman Forecasting Aneroid. shows chances 
of rain, for.any reading, for 24 hours, £2 108.— 
Below. ý 

Prism Binoculars, best French make, x12 mag- 
nication, 50 mm. objectives, £10.—Below. 

Watson’s Sunica Prism Binoculars, x6 mag- 


nification, eyepiece focussing, solid leather sling 
case, £5.—Below. 
Handsome Pendant Aneroid Barometer, 


mahogany or oak finish, 5-in. dial, new, £2 5s.— 
Below. . 

Watson’s Portia Prism Obera, 
tion, in case, new, £4 10s.—Below. 

Illustrated Catalogues of New and Second- 
HAND ‘INSTRUMENTS, nost free, on application to 
W. Watson & Sons, Ltd., 313, High Holborn, W.C.1. 

Standard Microscope, Watson and Sons, similar 
to Service pattern, coarse and fine adjustments, 
spiral to understage. 2 eyepieves, j-in. and $in; 
triple, Abbe, case, £16 10s. 

Lists of New and Second-hand Microscopes 
and Accessories at reduced prices on request.—W. 
WATSON and Sons, Ltd., 313, High Holborn, London. 


6}-in. Newtonian Telescopes. £25 10s., including 
two slow motions, 3 standard eyepieces, star finder, 
stand, etc.—-I RVING. 


x 3} magnifica- 


Newtonian Mirror, 5}-in., and flat, including 
standard eyepiece, £5 15s. Dead perfect. Don't 
Waste money on toys.— IRVING. 


Standard Eyenieces, high powers. 153. 6d.; low, 
12s. 6d. Gentleman writes: “ Eyepieces exquisite 
definition.”"—IRVING, 185, High Street, Teddington. 


‘** Valetta ” British Manufacture Metal 
CEMENT, 1s. per packet. P.O.’s only.—GRUNDY, 9, 
Church Gate, Loughborough, Leicestershire. 


Home Cinemas.—Film Bargains. Lists free.— 
BRITISH CINEMA SUPPLIES (Dept. D.), 72, New Oxford 
Street, London, W.C. 


Astro. Eyepieces, 8, all Cooke, York, Star 
Diagonal, Barlow Lens; lot, £5 only.—13, Sviennes 
Gardens, Edinburgh. 


3}-in. Refractors, complete with good achromsi: 
o.g., light iron tube rack and pinion eye-end, an 
aluminium fittings; lighter an - average 32 
Price, one eyepiece and no stand, £16; Ditto, wits 
simple sliding tube to focus, £13 10s.; Garn 
Stand, £3 10s. Smaller Telescopes on aame liu.: 
Quotations given.—F. BURNEKD, M.B.A.A., Dryburzi 
Works, Putney, S.W.15. 

Gramoyphones Vastly Improved by 
invention. Cheap and easy to fit. Great increas 
in tone, volume, and musicat effect. Indispenaillr 
with fibre needles. - Particulars and genuine testi- 
monials (full names and addresses), stamp.—TR, 
The Rodway, Roehampton, S.W. 

Modern Microscone, by T. Armstrong & Brothe. 
Manchester, mahogany case, coarse and fine adjust 
ment, Bausch and Lomb detachable mechanicai 
stage, central subatage, student oculars, x6, xI; 
double nosepiece, objectives, j-in., }-in., -im., 1/512 
Swift, 1/20-in. immersion, Abbe condenser wits 
iris, bull’s eye, Davis shutter, live cages, polariser; 
new condition; £25.—90, Kenwyn Road, Torquay. 

Electric Motors.—Finest Christmas Present: 
Splendid selection, all small sizes suitable for 
driving models, small machinery, etc.—DIENY and 
Lucas, Ltd., Electrical Engineers, 329, High Holbert. 


154 “English Mechanic,” 12s. 6d.; New Hic!- 
class 3-in, Slide-rest, £2 10s.: Knurling Wheels. ê 
assorted 6s. 6d., 1s. 3d. eacli— BLOOMFIELD, 11, Stan 
mer Park Road, Brighton. 


Wireless at Bargain Prices.—Fjlament Resi:t- 
ances, 2s. 6d.: Crystal Detectors, 2s. 9d.; Orystais. 
6d. packet: Wood’s Metal, èd. stick; Buzzers. 
28, 6d.: Inductance Sliders, 9d.: complete lists poz 
frec.—ELECTRICAL SUPPLY STORES, 5, Albert Terrace. 
King Cross, Halifax. 

“ Essays on the Microscope,” hy George Adam: 
1787, containing 31 plates, also Culnepers oZ tr 
three-pillared * Microscope,” described on page 
of this work. What offers?—W. D. DADE, Manne 
mead, St. Luke's, Jersey. 

Microscopical Slides.—Osmotic growths. Ine 
ganic chemicals bearing extraordinary resemblasy 
to living forms. Names of chemicals on Jabrt. 
Absolutely unique. ds. 3d., 3 types 3s. Slide ls 
free.—GRray, 40, Grange Road, Lewes. 

Have You Read “The Microscone"™? T: 
Practical Book for Amateura.—ss. 9d., post fre. 
from Dowpby, Dovercourt. 


Microscopes and Telescopes.—Stanley Student’ 


Microscope. £3 158.; Reichert Mechanical Stac. 
£2 178.: 4th Objective, €2; 4th. 30s.; small Stand: 


simtl: 


Abbe and iris. 17s.; Polariscope, 28s. Astronom: u! 
Telescope List ready; small and. larer Refra tt 
bargains. Write now.—OIACKETT, anufacturic: 


Optician, Tunbridge Wells. 

1) B.H.P “Lion” Petrol Bngine. marmi 
ignition. water_hopper_cooled: quite new and ot 
used, £16.—Write, Box 111, c.o. Mather and Cros- 
ther, Ltd., 10, New Bridge Street, E.C.4. 
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The excess above 12h. of the quantity in 
-the second column is called the Equation of 
Time, and is the amount to be added to 
the time shown by a sundial to find 
‘the corresponding time by a clock which 


is keeping local Mean Time. 


-Jan. 1...Sun rises (Greenwich)... 8h. 8m 
sets j õh. 59m, 

» 3l...Sun rises i 7h. 43m 
‚Bets ‘a we 4h. 44m 


At one hour before midnight of January 2 


the Earth will be in Perihelion, or at its 


nearest to the Sun, the distance being then 


91,340,000. 


Elements for Determining Positions on 
the Sun. e 


Heliographio Position of 
Day | Position Centre of Diso. 


Angle of 
Mnth. Sun’s Axis. 


‘Noon. Latitude, | Longitude. 
1| 215E] 3 ‘68. 44 13 
6 013 W| 3 40 „ 338 22 
41 | 238 „| 4 13,, 272 31 
16 5 I ,, 4 43 ,, 206 41 
21 719 ,, 5: 1l ,, 140 51 
26 933 ,, 5 37 ,, 715 1 
31 | 11 41 ,, 6 0 ,, 9 11 

The Moon. 


Jan. 3 .. 2h. 33.4m. a.m. 
Tast Quarter .... , 10 .. Oh. 54.5m. a.m, 
New Moon ...... „p 17.. 2h. 41.0m. a.m. 
First Quarter .... ,, 25 .. Sh. 59.3m. a.m. 


The Moon will be in Perigee at noon on 
January 8 and at Apogee an hour and a-half 
after noon of January 23. The distances 
‘between the centres of the Earth and Moon 
-will be 229,800 miles and 251,400 miles at 
these times respectively. 

The Moon will have Maximum Declina- 
tion during the month, 18° 28’ N. in the 


Full Moon ...... 


- forenoon of the 2nd, 18° 26’ S. at 8 o’clock 


in the morning of the 15th, and 18% 22’ N. 
in the evening of the 29th. 

The Mean Longitude of the Moon’s 
Ascending Node will be 174° on January 
'7 and 173° on January 26. l 


Souths | Longitude 


odje g R 
E ieee E (cen 
ECV w reen- | Terminator) (m A 
Aa JA wioh. | at Transit. 
mee h. m. 
Days.| p.m ° §un.| ° ? 
1 ' 14.0 |11 2.4 /80.9 E. R. |5.1 E.|6.6 N. 
a.m. 

6 | 19.0 | 2 40.8 148.7 W. S. |1.9 E.|2.0 N. 
11 | 24.0 | 7 2.0 114.2 E. S. |2.5 W.|5.3 8. 
16 | 29.0 | 11 34.6 177.4 E. S. |5.0 W.|5.6 S. 

p.m. 
21 4.4 | 3 32.8 39.7 W. R. |1.2 W.0.6 N. 
26 9.4 | 7 10.4 22.8 E. R. {5.1 E.|6.1 N. 
31 | 14.4 | 11 33.2 185.9 E. R. 14.8 E./5.1 N- 


R. and S. indicate whether the Sun is 
rising or setting on that part of the Moon 
-where the Terminator falls. 


| dian. 


parallax to show the distance as it would 
be seen from any particular place. Owing 
to displacement by parallax, the planet 
Venus will be seen occulted from some 


places on the Earth (but not from Green- 


wich) on the 13th, and Saturn and Mars 
will. be seen occulted on the 10th and 
22nd respectively from places in the 
Southern hemisphere as mentioned in the 
Astronomical Notes for December (this 
Journal for November 24, p. 190). 


The Planets. 

The diagram below, which shows the 
movements of the planets in their orbits 
during January, is similar to those given 
in previous months. The four inner orbits 
are drawn to scale, and to visualise the 
others in due proportion it must be 
remembered that the mean distances from 
the Sun of the outer planets are: 


Jupiter, 5.2; Saturn, 9.5; Uranus, 19.2; 
and Neptune, 30.2, the mean distances 


of the Earth from the Sun being taken as 


unity. 

Jupiter and Saturn are Morning Stars, the 
latter rising at midnight in the middle of 
the month, and Jupiter about two and a half 
hours after Saturn. Jupiter is in the con- 
stellation Libra, Saturn in Virgo, the star 
Spica being about five degrees below the 
planet, so that neither object attains a great 
altitude in the sky, even when on the meri- 
The magnitude of Jupiter is now 
about — 1.5, and is therefore slightly less 
bright than Sirius. Saturn is + 0,9 magni- 
tude, and consequently is brighter than 
Spica. The rings of Saturn are fairly open, 
the angular measure of the minor axis of 
the outer ellipse of the outer ring being 
about 8”. Mars is an Evening Star, and 
sets within a few minutes of 10 o'clock 
throughout January. It is moving direct 
in the constellation Pisces, where there are 
no bright stars, and its brightness diminishes 
from + 1.0 to + 1.2. Uranus is in the 
same quarter of the sky as Mars, but sets 
considerably earlier as the month goes on, 
so that it is running off the observing list. 
On January 1 it has nearly the same Right 
Ascension as A Aquarii, and is ‘about 
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ASTRONOMICAL NOTES FOR The Moon will be in Conjunction with |20 tae of as star in Declination. Janu- - 
: ary l, R.A., 22h, 48.9m.; Dec., 8° 21’ S. 
JANUARY, 1923. ‘es; | Greenwich January 31, R.A., 22h. 538m; Dec., 
The Sun. a <- Mean The Planet 7° 54' S. 
ot Ag Time, will be Neptune rises soon after 7 o’clock in the 
4 At Greenwich Mean Noon. on tee: aa bee beginning of January, and. 
sio soon after 5 o'clock at the end, so that itis 
Ș Souths a oo 7 hm ; vere EE placed for observation. This 
ak i eptune...... . 34 p.m. anet is moving i t de di i 
3! Greenwich, realy Declina- Bidereal Saturn ...... 10 243 am.) 0 10 ,, ne boundar {on a ie : aes ae 
= tion Time ndary the constellations 
a sion, om i ee eseses T i a p.m. ó a B S and Cancer. Ib passes 15' N. of two 
ae a — Mercury...... 18 | 2 59 E 2 24 H ee Ay 5 ane oe a ae 
"th. m.s. p.m. jh. m. 8.| o . m. 8.| Uranus ..... 20 |618 ,, | 1 4 ,, ane piel 
1| 12 3 20.6 |18 43 4823 558 S.| 18 40 27.3 | Mars ........) 22 |7 33 a.m.| 0 29. N. |fowards the end, but, eae ne nee 
6| 12 5 38.7 |19 5 49/2235 5,,| 19 010.1 : 2 RA 
D — 20.9m.; Dec., 15° 41'.7 N. January 31, R.A., 
aa a g a T As 3 A 2 a ” 5 = ae The figures in the last column give the } 9h. 17.9m.; Dec., 15° 55’.9 N. : 
21| 12 11 15.8 |20 10 3420 345, | 19 59 18.5 | distance of the planet from the Moon's Mercury 
-26| 12 12 33.1 |20 31 34/1853 40 ,, | 2019 1.3 | centre as it would be seen from the centre|_. Ae AT 5 
311.12 13 30.0 |20 52 14117 34 a | 20 F 44.0 | of the Earth, and require a correction for will be at Greatest Elongation 18° 56' East 


of the Sun in the morning of January 13, 
and at Inferior Conjunction on January 29. 
It is therefore an Evening Star at the 
beginning of the month, and sets about an 
hour and a half after the Sun up to the 
18th, and may te seen near the South-west 
horizon. At the end of January it rises and 
sets nearly with the Sun. 


SA| Right | Declina- | Souths at |Sets, ‘ 
S 9}Ascension.| tion. | Greenwich. |p.m. 
ASAJ 
h. m. |° ? h. m. h. m. 
l | 19 48.1 |23 13.6 S.| 1 7.5p.m)5 3 
6| 20 200 |21 17.5 „|1 19.7 „1528 
11 | 20 47.1 |18 55.7 ,,| 127.0 ,, | 5 49 
16! 21 4,8 |16 32.8 „|1250 ,,/6 1 
2l | 21 7.3 |14 51.0,,/1 7.8 ,, | 5 53 
26 | 20 51.9 |14 30.5 ,, 12 32.8 ,, | 5 19 
31 | 20 27.2 |15 25.5 ,, {11 48.5a.m.} 4 30 
Venus 


will be in Perihelion: in the morning of 
January 6. It was at greatest brilliancy 
on December 31, and will therefore be a 
bright’ Morning Star in January, rising 
about half-past 4 throughout the month 


between the E.S.E. and S.E. by E. points 


of the compass. It moves from the con- 
stellation Libra into Ophiuchus, passing six 
or eight degrees north of the bright stars of 
Scorpius. The angular diameter of Venus 
decreases from 40” tó 26”, and the fraction 
of the diameter illuminated increases from 
0:27 to 0:48. The stellar magnitude of Venus 
is —4.4 on January 1; —4.1 on January 31. 


NO OOTWN HS. 


“a 
mal Right | Declina- | Souths at | Rises, 
8 ©; Ascension.) tion, Greenwich.| a.m. 
AA 
h. m. |° ! h.m - | hm 
1l | 15 52.9 (15 56.9 S.| 9 12.9a.m.| 43 
6| 16 5.4 (16 23.8 ,,|9 5.7 „| 42 
11 | 1619.9 |16 59.1,,/9 06 , | 42 
16 | 16 36.3 |17 38:9 ,, | 8 57.2 „ 42 
21 | 16 54.1 |18 19.4 „| 855.3 ,, | 42 
26 | 17 13.3 |18 57.5 „ |18 548 , | 43 
31 | 17 33.5 |19 30.6 ,,| 855.3 ,, | 43 
Mars, . Sets 
p.m. 
bh. m. |° ' h. m. h. m. 
1 | 23 7.8 6 22.3 S.| 4 26.7 p.m.| 9 58 
6 | 23 21.3 4 51.1 „| 4 20.4 ,, | 959 
11 | 23 34.6 $19.4 „| 4 14.1 , |10 1 
16 | 23 48.0 1 47.3 ,,) 4 77 „110 3 
21; 0 1.2 015.3 ,,,;4 12 „ |10 4 
26 | 0 14.5 1l 16.3N.) 3 54.8 „|10 5 
31| 027.7 | 2 47.4,,'3 483 „|10 6° 
Jupiter Rises 
a m. 
h. m. |° ' h. m. h. m. 
1; 14 44.6 |14 47.2 S| 8 4.8a.m.| 319 
6| 19 47.8 |15 0.8 „| 7483 „| 3 3 
11 | 14 50.7 |15 13.3, | 7316 „] 24 
16 | 14 53.5 {15 24.8 „ | 714.7 ,,| 23 
21l | 14 56.0 |15 35.1 „ | 6576 ,,| 21 
26 y T4 58.4 157144.4 „| 6402 „] 2 0 
3L A154 04> 115 52.5 ,, | 6 22.6 1 
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Saturn. 
a. m. 
h m. |€ , b. m. b. m. 
1 | 13 15.3 | 5 20.8 8.| 6 35.7a.m.| 1 0 
6 | 13 16.2 | 5 24.7 „16169 ,, |12 42 
ł1 | 13 16.9 | 5 27.6 ,,| 558.0 ,, | 12 23 
16 | 13 17.4 | 5 29.5 ,|5 38.9 , [12 4 
21 | 13 17.8 | 5 30.4 „15196 ,, | 11 41 
26 | 13 18.1 | 5 30.3,,/,5 02 ,, | 11 22 
31 | 13 18.2 | 5 29.2 „ |4 40.6 „ ;11 2 
Jupiters Satellites. 
2Sjód sjed 
Day and | 3 | a9 || Day and/ 5 | go 
Time. |2138 Time. |2 | 338 
g IMA & | A g 
d. h.m. d. h. m. 
4 557 like. D || 16 610| IIjTr. 
5 410 Tr. I| 20 412 1\Ec. 
6 19 ITr E21 4 40 I| Pr. 
7 6 6| II|Ec. D| 25 259] IjOc. 
8 5 9| IITOc. D § 18 | IIJOo. 
6 50 | IIl|Oc. R || 26 3.25 | IIIjTr. 
9 548| IIit. E 4 57 | IIIITr. 
12 6 7 ITr. I|| 27 6 5 Ii Bo. 
13 5 37 10c. R || 28 4 27 I\Tr. 
15 4 36 | IIIJEc. D 6 35 IiTr. 
6 24 | IIIjKe. R|| 29 3 57 TiOc. 
The times are all morning hours. Ee. 


Eclipse; Tr., Transit of Satellite; Oc., 
Occultation; I., Ingress; E., Egress ; D. 
Disappearance ; R,, Reappearance. The 
eclipses take place.on the west or pre- 
ceding side, and Satellite ILI. reappears at 
about the distance of a radius from the limb, 
considerably above the centre of the planet, 
as seen in an inverting telescope. 


Saturn’s Satellites. 
Rhea. — Alternate Eastern Elongations : 
5d. 10.0h. a.m.; 14d. 11.5h. a.m.; 23d. noon. 
Titan.—Eastern Elongations: 4d. noon; 
20d. 11.5h. a.m. 
Tapeius. — Western Elongations: 18d. 
1.5h. a.m. 


CERO HWOROH 


of Twenty-five Fixed Stars on the 


Nights of January 1 and January 31, 
1923. 

‘ Time of Trangit 

~~ 

Btae. . Mag. B.A. Deo. Tans 1 E 
a 5 

b. Meo 4 a.m. B. Be 
a Androm.| 2.2 | 0 4/28 40 N.| 5 23 3.9) 5.1 
B Ceti...:} 2.2 | 0 39/18 24 8.) 5 58 17.0|19.3 
y Oassiop..| 2.3.| 0 52/60 18 N.| 6 10 35.8/37.5 
B Androm.| 2.4 | 1 5/35 13 N.| 6 23 55.0/57.2 
B Ariotis..| 2.7 | 1 50/20 26 N.| 7 8 45.7/48.0 
a Arietis..) 2.2 | 2 2/23 6N.| 7 2110.6/12.8 
ô Oeti ....| 4.0 | 2 35,0 0 7 53 47 5149.8 
a Ceti... 2.8 | 2 58| 3 47 N.| 8 16 27.0/29.3 
a Persei ..| 1.9 | 3 18/49 35 N.| 8 36 58.4 0.5 
Alcyone ..| 3.0 | 3 42/23 52N.| 9 0 59.1) 1.5 
y Tauri ..| 3.9 | 4 15]15 26 N.| 9 33 24.1126.6 
Aldebaran.| 1.1 | 4 31/16 21 N.| 9 49 27.0)29,5 
cAurige ..} 2.9 | 4 5133 3N.|l0 9 52.5/55.0 
Rigel ....| 0.3 | 5 10} 8 18 8./\0, 28 40.7/43.3 
Capella ..| 0.2 | 5 11/45 55 N.|10 28 51.1/53,5 
B Tauri ..{ 1.8 | 5 21/28 32 N.110 39 14.5|17.0 
¢ Orionis ..| 2.0 | 5 36| 1 59 S.|10 54 38.8/41.3 
Betelgeuse,| Var. | 5 51| 7 23 N.|11 8 44.2/46.9 
n Geminor| Var. | 6 10/22 32 N.j11 27 54.9/57.6 
y Geminor| 1.9 | 6 33|16 28 N./11 50 53.1/55.8 
Sirius ..../—1.6] 6 41116 37 S.|11 59 21.0/23.7 
8 Geminor 3.5 | 7 1522 7N.|*0 33 1.8) 4.7 
Castor....| 2.0 | 7 291332 3N |*0 47 $.4/12.3 
Procyon ..| 0.5 | 7 35| 5 25 N.|*0 52 43.3/46.2 
Pollux....| 1.2 | 7 40.28 13N.(*0 58 2.5) 5.5 


* After midnight of January l. 
Betelgeuse is a first magnitude star. 
n Geminorum; magnitude about 3}. 


The complete interval between the times 
in the last two columns is Lh. 57m. 58s. 


Local mean time of transit at a place 
other than Greenwich = Greenwich time 
of transit at Greenwich — 9.83 sec. x longi- 
tude in hours (and fractions of an hour) if 
west of Greenwich ; + if east. 


Se 


Greenwich Mean Time of Occultation of Fixed Stars by the Moon as seen at Greenwich 


\ 


É RE galg. 
= a p Š og H p4 A ow Q pe 
°g = |Disappear-| Moon’s |“ 6/9 £ || Reappear- | Moon's |H o | $ 
Dg Star. E, ance. Limb. le X ance Limb. Dr A 2 

a “la 
a = 4a |< aj 

: h. m. © o h. m. : o o 
1 |130 Tauri ..... ...|5.6 | 9 28 p.m.| Dark |116 | 139} 10 35 p.m. | Bright | 256| 243 
2 |26 Geminorum ....|5.2| 8 33 ,, | Bright | 95 | 133| 943 , Bright | 263| 292 
4 |l Oanori........--|6.0| 5 52a.m.| Bright | 78 | 38] 6 43 a.m. | Dark | 307| 267 
5 j Leonis ....se.s. 5.1| 8 10 p.m.| Bright | 72 | 111| 8 59 p.m. | Dark | 310) 350 
6 |B.D. + 11° 2071 ..|7.0 — — — | — || 0 30a.m. | Dark | 287| 312 
6 |Washington 696 ..| 7.4 — — | — | 10 32 p.m. | Dark | 262| 300 
6-7 |48 Leonis ...... ..| 5.2 |11 37 p.m.| Bright | 85 | 121| 0 38 a.m Dark | 312| 342 
7 |83 Leonis ........| 6.3 (10 37 ,, | Bright | 38 | 77 10 57 p.m. | Dark | 357| 35 
7 |r Leonis .......- 5.2110 59 ,, | Bright | 62 100) 11 40 ,, Dark | 335} 12 
12 \B.D. — 15° 4111 ..) 7.0 — — — | — || 3 39a.m.} Dark | 309) 345 
27 jy Tauri esses.. 3.9| 2 57 p.m.| Dark | 98 | 138) 3:57 p.m. | Bright | 233) 272 
27 |70 Tauri......... ..|6.416 16 ,, Dark |107 | 131| 726 ,, | Bright | 228| 236 
27 |75 Tauri.......... 5.2|817 , Dark | 43} 39] 922 ,, Bright | 296| 276 
27 |Washington 299 ..|6.6| 825 ,„ Dark | 95 | 87 — — — | — 
27 |0’ Tauri ...-...e- 4.2|8 3l , Dark |153 | 145) 8 56 ,, | Bright | 189) 174 
27 |B.D. + 15° 637 ../4.8| 9 26 ,, Dark {101 | 80| 10 39 ,, | Bright | 244) 212 
27 |Washington 305 ../6.7; 9 37 .„ Dark |115 | 92 — — PAE eee 
27-28 |275 B. Tauri ....../.6.5 |11 16 ,, Dark | 90 | 54| 0 26 a.m. | Bright | 260| 220 
28 Aldebaran ........ 1.1/0 35 a.m.| Dark | 56| 16| 130 ,, Bright | 298| 258 
98 {111 Tauri ........ 5.1/9 37 p.m.| Dark |115 | 104] 10 46 p.m. | Bright | 239} 212 
29 |B.D.+17° 1182 ../5.7| 6 26 ,, Dark | 55 | 96| 7 27 ,, | Bright | 297| 337 
29 |292 B. Orionis..../6.5 {1017 , Dark | 97 | 88] 11 33 ,, Bright | 269| 243 
29 |Washington 443 ../6.8/11 19 ,, Dark |139 | 137 — — — | — 
30 W.B. (2) VII. 66 ../6.6/ 636 ,, Dark |125 saa — — — | — 


Attention may be drawn to the Occultation of Aldebaran in the early morning of 


January 28. 


The Moon, then about 11 days old, will set at 3h. 42m., so that the 


occultation will happen when she is at a moderate altitude, 27° at disappearance, 18° at 


reappearance. 


This is preceded by a series of occultations of stars of the constellation 


Taurus, beginning with y Tauri in the afternoon of the 27th. 


Rises. | Mean Time of Transit at Greenwich Mean Time of Transit at Greenwich of 


Two Olose Polar Stars. 


Polaris U.C. |ô Urse Min. L.C. 


Day. R.A. lh. 34m. | R.A. 17h. 57m. 
Deo, 88° 54’, Dec. 86° 37’. 
Mag. 2.1. Mag. 4.4. 
, h.m. 8. hem. Bs 
Jan. 1 6 52 24.2 p.m. 11 14 23.9 p.m. 

» ll 6 12 54.0 ,, |1035 54 ,, 
» 21l 5 33 23.6 ,, 9 55 47.5 ,, 
» OL 4 53 53.6 916 30.3 ,, 


Variable Stars. 


A.LGcou.—Approximate times of some of the 


minima of this variable star that will happen 
in January are: 3d. 3h.a.m.; 5d. 11h. p.m; 


8d. 8h. p.m; 11d. 5h. p.m.; 23d. 4h. am., 
26d. Lh. a.m.; 28d. 10h. p.m.; 31d. 7h. p.m. 
Lone Perion VartaBLes.—The following 
may arrive at maximum in January :— 
R.A. Dec. Period 
| h.m. ° ‘' days. 
R Canis Min. .. 7.2 7 4.6 10 9N. 338 
8 Hydre ...... 7.5 849.7 321N. 256 
R Oamelop..... 7.2 14228 8410N. 270. 
S Coroner ...... 6.1 1518.3 31 38N. 362 
Z Ophiuchi .. 7.6 1715.7 1 35N. 349 
Lyre ...... 7.3 1812.3 36 39N. 1% 
Z Cygni -. 7.1 19 59.3 49 SON. 263 
R Vulpec ...... 7.1) 21 11 23 31N. 137 
S Cephei ...... 7.0 2136.3 78 17N. 486 
R Aquarii...... 6.0 23 39.9 15 428. 387 
Shooting Stars. 


The principal meteor stream of January 
is the Quadrantid, with radiant at 230°, + 
52°, which appears in the first week of the 
month (maximum on the Srd), but this year 
moonlight may interfere with the observa- 
tion. Other radiant points from which 
meteors may be seen later in the month are 
at 220° + 13° (January 11 and 27), and 
213° + 52° (January 29), which is marked 
in Mr. Denning’s list as likely to furnish a 
good display. 


Baade’s Comet (1922 c). 


R.A. Deo. 

h. m. 8. à a 
Dec. 24 22 27 19 21 4N 
Jan, i 22 46 6 19 49,, 
E, 23 4 30 18 46,, 
su ke 23 22 22 17 54,, 
» 25 23 39 43 17 11,, 


“SCIENTIFIC” PSYCHIOCAL 
RESEAROH. 


In an address to the members of the 
Scientific Society of the Midland Insti- 
tute, Birmingham, last week, Major J. 
Hall-Edwards said that while he was 
ready to admit that modern spiritualism 
should be patiently and scientifically in- 
vestigated, without bias, he was strongly 
‘opposed to the methods of investigation 
now practised, inasmuch as a special 
appeal was made to the weak-minded and 
to those whose mental calibre was ren- 
dered unstable as the direct result of 
calamity. Such methods were not only 
prejudicial to the welfare of the indi- 
vidual, but of the community. By far the 
largest number of persons who joined the 
so-called psychical research, societies were 
attracted by the wish to prove something 
which they already believed, or at any 
rate desired to be true. That attitude of 
mind was diametrically opposed to scien- 
tific inquiry. ~ It encouraged imposture, 
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ær misinterpretation of facts. 


te 
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was no 


radiction, at any rate, 
Phenomena which were brought forward 
as proofs of ability to communicate with 
those who had died. In the whole history 
of spiritualism they had on record only 
two or three genuine attempts to prove 
the thousands of random assertions. made 
iby those who were either incapable of 


sound reasoning or of giving a scientific 
-and unbiased résumé of the manifesta- 


‘tions brought to their notice. In the in- 
westigation of pure science, experiments 
‘to prove an assertion could be repeated 
-at any time providing that the conditions 
laid down were strictly observed, and a 
‘failure to reproduce such manifestations 
could only be due to the incomplete know- 
‘ledge of the experimenter or the non- 
fulfilment of conditions. In the so-called 
psychical science there was no single ex- 
‘periment which could with certainty: be 
reproduced. | 
Major Hall-Edwards declared that the 
very existence of ‘‘ectoplasm”’ 
ropposed to all knowledge having a scien- 
; tific basis. Certain phenomena were not 
“beyond the realms of scientific proof, such 
as the movement of bodies without con- 
tact, the production of psychic photo- 
p graphs, and the real existence of fairies. 
He had suggested to Sir Oliver Lodge that 
if a sheet of paper, a coin, or anything 
else could be turned over when placed 
‘under strictly scientific conditions, as 
under a thick glass bell jar, secured on 
the top of a solid piece of stone which was 
‘too heavy to lift, convincing proof of the 
ability of bodies being moved by super- 


te 
cree 


sr er j~ 


: normal forces might be arrived at. 
Dozens of such experiments could be 
devised, and true inquirers were 


; anxiously waiting for the medium to 

l come forward who would undertake the 

: task. If there was one manifestation of. 
‘spiritualism which should be open to 
scientific investigation, it was undoubt- 
edly that of the so-called psychic photo- 
‘graphy. The methods employed and the 
descriptions given by spiritualists of the 
circumstances under which ‘extras om 
were produced on photographic plates 
were lax. Surely the question whether a 
photographic plate could have an image 
impressed upon it by thought was open to 
scientific proof. If not, the contrary could 
only be assumed by sane people, in face 
of the fact that there had not so far been 
produced a single photograph which could 
‘not be reproduced by natural means. As 
a lover of truth, he emphatically denied 
‘that the genuineness of fairy pictures was 
proven. The evidence brought forward to 
‘substantiate fairy existence was not 
‘worth the paper upon which it was 
‘printed. As a photographer, he was 
amazed that Sir Arthur Conan Doyle and 
Mr. Gardner could possibly be convinced 
of the real existence of fairies upon the 
flimsy evidence adduced. Fairies, accord- 
ing to the dictionary, were ‘‘ imaginary 
beings.” Let them remain so to play 
their part in the amusement of children. 
Once recognise them as real, and they 
‘were pandering to the production of a 
race of neurasthenics, who would hamper 
the world’s progress instead of promot- 
ing it. 


carelessness of observation, and distortion 


From a scientific point of view “a 
-thing ” must be true or untrue; there 
via media.” Either the mani- 
‘festations of modern spiritualism must be 
true or they must be trickery. That 
being acknowledged, it should be possible 
to demonstrate beyond the power of con- 
some of the 


was 


a fireproofing preparation. 
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FIREPROOFING OF FABRICS. 


is a very ancient practice; 
even in remote times, 


which history is silent or 


“ordeal by fire.” In more recent times, 


Leuville’’—a gentleman whose activities 
at one time caused a good deal of specula- 
‘tion, and perhaps some resentment in fire 


brigade circles in England—lectured on the 
‘subject, and gave practical demonstrations 


on the stage by applying lights to the 
gauzy dress of a ballet dancer without 


causing it to take fire; and doubtless there 


have been other public demonstrators and 
exhibitors whose claim to rank as scientific 
investigators would be open to question. 
Side by side with charlatan efforts, how- 
ever, there has in recent times proceeded 
a constant investigation by responsible 
chemists who have been actuated by higher 
motives than mere personal aggrandise- 
ment; and the work of these gentlemen 
has, of course, already had far-reaching 
and important results. Amongst the 
earliest of the investigators worthy of 
mention was Gay-Lussac, who made some 


experiments in 1821, which led him to the 
conclusion that ammonium chloride, sul-: 
phate, phosphate and borate, borax, or a 


mixture of these salts, were the best sub- 
stances for his purpose. But Gay-Lussac, 
although he did valuable work, was not 
entirely successful, as will be seen from the 
fact that although in 1829 a prize was 
offered in France to the inventor of a 
process for making fabric and wood non- 
flammable, this prize was not won, and 
after six years the offer was withdrawn. 
In 1880, however, a reward of 1,000 francs 
was given to one Martin, the inventor of 
These his- 
torical particulars, of course, deal only 
with the progress made in France; they 
are taken from a paper recently written 


by MM. Andre King and David Florentin, 


of the Paris Municipal Laboratory. It 
should be understood, however, that in 
other countries at least equal strides in 
knowledge were made—particularly in 
Great Britain, where a relentless war 
against fire has been waged by engineers 
and chemists alike for many years past. 
In their paper, MM. King and Florentin 
point out that one essential of a successful 
fireproofing solution is that it shall not 
have any effect upon colours used for 
painting theatrical scenery, etc. 
found by experiment that ammonium salts 
turned “ golds ” to green, that solutions of 
borax, having an alkaline reaction, turned 
laque geranium to violet, and that many 
colours made up of lakes of organic sub- 


stances were also similarly affected to a 


greater or less extent. The experimenters 


ON EEEEEET___RY—__ Oe 


The fireproofing of fabrics by impreg- 
nating them with chemical preparations 
which render them more or less impervious 
to the action of fire, says the Fireman, 
indeed, 
there are reasons for supposing that 
in regard to 
only 
vaguely articulate, the process was always 
known to the priesthoods,: who made 
use of their knowledge to assist those whom 
they favoured in cases of trial by the 


while knowledge of these elementary fire- 
proofing processes certainly became more 
widely disseminated, it was still confined 
to a comparatively small portion of the 
population, and “ showmen’’ were enabled 
to amaze.gaping rustics by exhibitions 
which had really no element of the mar- 
vellous in them, but which were sufficiently 
wide of Hodge’s personal experiences to 
induce him to part with his money for the 
privilege of being puzzled. Sometimes an 
exhibitor made an appeal on a larger 
scale; for instance, the “ Marquis de 


It was 
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therefore tried other solutions, and even- 


parts of borax and five parts of boric acid, 
while filling other necessary conditions, 
did not appreciably change the colour of 
the most unstable lakes. This solution 
was also proved by test not to: have any 
deleterious effect upon vegetable fibres, 
and not to increase the quantity of 
moisture absorbed by fabrics when ex- 
posed to a humid atmosphere, as compared 
with untreated fabrics exposed under the 
same conditions. Another advantage is 
that the fireproofing has been found to be 
permanent: samples treated in 1913 still 
retain their freshness of colour and fire- 
resisting properties. Following is the 
formula for making the successful solu- 
tion:—Boric acid, 50 grammes; borax 
(crystallised sodium borate), 60 grammes; 
water, 1 gallon. The same solution is 
recommended for ‘treating light fabrics 
such as muslins and tulles. 


—_———>-» 6 0M 


FAILURES OF TWO RECEIVING 
WIRELESS INSTRUMENTS ON 
ONE SET, | 


Recent experiments in America show 
that people living in flats cannot satisfac- 


tenne. In the “Radio Journal” (Los 
Angeles) Mr. W. S. Standiford writes :— 

“ Radio amateurs living in the same 
building often connect their receiving in- 
struments to the same antenne so as to 
save extra work and expense, and then 
wonder why their sets do not work satis- 
factorily. This is due to the fact that it 
is not possible to tune the two sets exactly 
with each other. But even supposing that 
it was feasible, another factor enters, 
which is as follows:—Suppose that the 
amateurs tuned to a wave-length of 360 
metres; as each instrument has a certain 
amount of wire on the tuning coil, etc., 
this combination would result in a double 
oscillation, making the tuning really 720 
metres, which would defeat the purpose in- 
tended. | 

“Tf two sets are in use in the same 
building and both owners would like to 
‘listen in’ to broadcasted concerts, etc., 
then how shall aerial equipment be pro- 
vided? There are two possible methods 
by which this can be accom- 
plished. 
antenne be 
roof. 
sets and no trouble will be experienced, 
even if they are placed reasonably close 
together. Tube sets can also be used if 
their antennæ are spaced far apart and 
run in different directions from each 
other. In connection with this type of 
apparatus it ought to be remembered, 
however, that regenerative sets having 
bulbs are actually transmitting a con- 
tinuous wave at the same time that they 
are receiving, and so if it should happen 
that two sets tuned at different wave- 
lengths are using separate aerials in close 
proximity to one another, there will be 
interference. | 

‘‘The other possibility is in the use of 


erected on the same 


a small antenna inside the building, pre- | 


tually discovered that a solution of six . 


torily use the same outdoor wireless an- 


The first is that two outside : 


This will work well with the crystal . 


ferably in the room where the set is . 


located. Amateurs must remember, how- . 
ever, that an indoor aerial never gives as | 


good results with regard to loudness of 
signals, etc., as an outdoor one, this being 
due to the absorption effects of electrical 
wiring-in the house or tbe steel framework 
if, in -a( large building.”’ 
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A REMARKABLE JAPANESE 
ENGINEER. 


Toragoro Kondo, according to a memoir 
prepared by J. A. L. Waddell, M.Am. 
Soc.C.E., was born at Iino, a small 
village in the Niigata Prefecture, Japan, 
on June 1, 1865. His early education was 
acquired in the public schools of his 
native Province, where his aptitude for 
study was generally recognised. It was 
this ability that caused him to be chosen 
by the Government to be sent to Tokyo 
‘in order fo complete his studies—no 
small honour to a country schoolboy. 
After two years of keen competition in 
the Yobimon, or Preparatory School, Mr. 
Kondo succeeded in entering the Imperial 
University at Tokyo, from the College of 
Engineering, of which he was graduated 
Nee honour in 1887. He died on July 17 

ast. 

Immediately after his graduation, Mr. 
Kondo proceeded with his classmate, Mr. 
Kobayashi, to the United States to study 
the practice of engineering in the office 
of the writer at Kansas City, Mo., and 
he was also in the employ of other 
Western engineers. During that time, he 
obtained much valuable experience in the 
design and construction of railway ‘and 
highway bridges, waterworks, sewerage, 
and pumping engines. 

Like most Japanese engineers, Mr. 
Kondo was an apt pupil and a keen ob- 
server; consequently, during his two-year 
sojourn in the United States, he learned 
far more than most recent American 
graduates of his age would have learned 
in twice that time. Not only was he of 
an exceedingly high order of intelligence, 
but he also possessed a personality that 
made him popular with everybody with 
whom he was associated. He was always 
kind, considerate, just, and honourable ; 
and it was this combination of qualities, 
as much, perhaps, as his fine technical 
ability, that enabled him to attain the 
eminent and influential position he 
occupied in the Engineering Profession of 
Japan. | 

As Chief Engineer of the Home Depart- 
ment for a quarter of a century, he was 
charged with the approval of all the 
important engineering works undertaken 
in Japan, with the sole exception of those 
relating to the railroads, 

In his earlier practice, he planned and 
superintended river improvements of im- 
portance; and, in 1896, the Ministry of 


Fiducation conferred on him the honorary 


degree of Kogaku-Hakushi, which corre- 
sponds both to the French degree of Doc- 
teur és Sciences Appliquées and to the 
American degree of Doctor of Engineer- 
ing. There is no distinction greater than 
this in the Japanese ‘Empire; for, like 
membership in the Académie des Sciences 
of France, it stamps a man as eminent in 
Science, and, in addition, it indicates that 
he is a successful technician. The select- 
ness of this degree is most jealously safe- 
guarded by the Government, and it is 
never bestowed for any other reason than 
yeal worth. In order to take this degree, 
Pr. Kondo presented an elaborate thesis 
on Hydraulics, in which field he had been 
studying for nearly a decade. 
He was for years a member of the 
. Earthquake Investigation Committee and 
also of the Harbour Commission. In every 
large exposition held in Tokyo since 1907, 
‘ he had served as one of the Jurors. In 
1915, Dr. Kondo accepted a chair in the 
Imperial University of Tokyo, and after 
that date, he divided his time between 
administrative and academic work. 
A brother engineer, who, to-day, stands 
at the head of the profession in Japan, I. 


Hiroi, M.Am.Soc.C.E., writes as fol-! RADIO-FREQUENCY AMPLIFIEBRS* 


lows :—‘‘ Dr. Kondo, besides being an 
engineer of remarkable ability, was a 
man of the highest integrity. In the per- 
formance of his duties the most important 
one of which was the examination of plans 
submitted for approval by resident as 
well as prefectural engineers, and by in- 
dividuals for permits from the Ministry, 
he was never influenced by either fear or 
favour. His professional life was one of 
unswerving rectitude and vigilant discp- 
line. He had far more lucrative positions 
offered to him from time to time by 
various corporations and individuals; but 
he faithfully stuck to his post until the 
day of his death. His fine character and 
affable nature won for him many friends 
and made him both respected and liked 
by all those with whom he came in con- 
tact. To young engineers he was par- 
ticularly friendly, and he helped many of 
them to rise in the profession.” Dr. 
Kondo was married in 1901 to Miss Koh 
Kato, the daughter “of an eminent 
Japanese philosopher and statesman. He 
is survived by his wife, three sons, and 
a daughter. Dr. Kondo was elected a 
Junior of the American Society of Civil 
Engineers on October 3, 1888, and a Mem- 
ber on June 5, 1901. 
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BROADCASTING. 


From representations which have 
reached the Postmaster-General it appears 
that the conditions under which wireless 
receiving apparatus is licensed in connec- 
tion with the broadcasting scheme are not 
fully understood. 

_As indicated in the broadcast receiving 

licence (which is now obtainable at any 
head or branch Post Office) apparatus used 
under this licence must bear the trade 
mark of the British Broadcasting Oom- 
pany. | 

This company is an association of wire- 
less manufacturers who have combined tc 
erect stations for broadcast transmission 
under a licence from the Postmaster- 
General extending for a period of two 
years, during which they have undertaken 
to maintain regular and satisfactory pro- 
grammes of music and other matter. Mem- 
bership of the company is open to any 
bona fide British manufacturer of wireless 
apparatus upon the purchase of at least 
one £1 share in the company, and the 
lodging of a deposit of £50 as security for 
the proper performance of the conditions 
of membership. One of these conditions 


is the payment to the company of a. 


moderate royalty on sets of apparatus sold 
by the manufacturer to the. public, as a 
contribution towards the expense involved 
in the erection and maintenance of suit- 
able transmitting stations and the main- 
tenance of regular programmes. 

In view of these arrangements, which 
have been formulated both in the interests 
of the users of the receiving apparatus and 
of British manufacturers generally, the 
Postmaster-General has agreed that sets 
used under the broadcast licences shall be 
limited to types submitted for approval by 
members of the company, and that for a 
period of two years apparatus made only 
in this country shall be sold by them, with 
the exception of certain parts which, for 
the present, are confined to batteries, 
accumulators, and outside aerial. equip- 
ment. 

The trade mark of the Broadcasting 
Company indicates that the apparatus is 
of a type approved by the Post Office as 
conforming to the technical requirements 
necessary to prevent interference. This 
approval does not, however, imply a 
guarantee of the efficiency or workmanship 
of any particular set. 


By P. D. Lowex. . 


Electron tube amplifiers now form an 
essential part of all but the most simple 
radio receiving sets. By the use of a good 
amplifier a feeble signal may be made 
loud enough to be heard throughout a 
large room, and a signal which is so feeble 
as to be inaudible may be made loud 
enough to be clearly read. Amplifiers are, 
in fact, necessary to receive distant sta- 
tions, or when: using coil antennas. The 
received radio-frequency current may be 
amplified before it is rectified by a de- 
tector tube; this is called *‘ radio- 
frequency amplification.” Or the rectified 
output of the detector tube may be am- 
plified; this is called ‘‘ audio-frequency 
amplification.”’ 

An amplifier which has one tube used 
as a detector and two tubes used as am- 
plifiers is said to have two stages of 
amplification. The simplest amplifiers 
have one or two stages of audio- 
frequency amplification. If it is desired 
to use four or more stages of amplifica- 
tion, it is necessary to use radio-frequency 
amplification as well as audio-frequency 
amplification. If the attempt is made 
to use more than three stages of audio- 
frequency amplification, serious disturb- 
ances are likely to be caused which will 
result in ‘‘ howling’’ noises in the tele- 
phone receivers; these noises may be 
caused by regenerative effects. It is 


| often advantageous to use radio-frequency 


amplification even if only one stage of 
audio-frequency amplification is used. A 
certain minimum signal is required for 
good operation of a detector tube, and if 
only a very feeble signal is being re- 
ceived, it is neécessary that radio- 
frequency amplification be used in order 
that a signal of proper strength be de- 
livered to the detector tube. 7 
Radio-frequency amplification can make 
clearly audible a signal from a distant 
station which without such amplification 
is entirely inaudible. In a properly de- 
signed amplifier the use of radio- 
frequency amplification often improves 


considerably the ratio of signals to strays. 


Radio-frequency amplification alone will , 
not, however, give a signal strong enough 
to operate a loud-speaker, since the de- 
tector tube does not have sufficient out- 
put to operate a loud-speaker. If a lond 
signal is desired audio-frequency am- 
plification should be used. 

The small coil antennas used in direc- 
tion finding work receive only a very 
feeble signal, and it is necessary to am- 
plify these feeble signals many times if 
it is desired to do accurate direction find- 
ing work. This is particularly true if the 
minimum method of direction finding 1s 
used. Methods of direction finding are 
discussed in Bureau of Standards Scien- 
tific Paper No. 428, by F. A. Kolster and 
F. W. Dunmore, “The Radio Direction 
Finder and Its Application to Naviga- 
tion.” 

A multistage amplifier consists of a 
number of electron tubes connected in l 
suitable circuits. Each tube amplifies 
the signal impressed on its grid circuit 
and delivers the amplified signal from 
its plate circuit. The output or plate ar- 
cuit of one tube is coupled to the input or 
grid circuit of the next tube ‘by any one 
of several methods. It is important that 
efficient methods be used for transferring 
the signal energy from the plate circuit 
of one tube to the grid circuit of the next 
tube. 

There are three methods by means of 
which the electron tubes may be coupled 
together so as to giv. uplification at 
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vadio frequencies; first, resistance 
coupling; second, tuned plate coupling; 
ond third, transfornter coupling. 


“With resistance coupling, it is cus- 
tomary to connect in the plate circuit of 
the first amplifier tube .a non-inductive 


` resistance of about 80,000 ohms, having 


the voltage across 


as low a distributed capacity as possible, 
and to connect a condenser of about 
0.0005 microfarad capacity from the plate 
of this tube to the grid of the next tube. 


-Phe radio-frequency variations of the 
‘current in the plate circuit of the first 


tube- cause corresponding variations in 
: the resistance and 
hence radio-frequency variations in the 
potential of the grid of the second tube. 
“Phis' method is, however, limited to am- 
}lification of relatively low radio fre- 
quencies, and will not usually give satis 
factory results on frequencies much above 
150 kilocycles per second with the tubes 
at present ‘ordinarily available. | 


In the sécond method, tuned plate 
coupling, the plate circuit of the first 
tube is actually tuned to the signal fre- 
quency either by means of an inductance 
shunted by a variable condenser, or by a 
continuously variable inductor, inserted 
in series with the plate circuit. 


The circuit is similar to the resistance- 
coupled circuit except that the coupling 
resistance is replaced by either a con- 
tintfously variable inductor or by an in- 


ductance shunted by a variable condenser. | 


A condenser ‘permits the radio-frequency 
currents to flow from this plate to the grid 
of the next tube as in the resistance- 
coupled method. The tuned plate method 


1s more efficient than resistance coupling | 


at frequencies above 
` second. ` 


_ The third method; transformer coup- 
ling, is the most efficient and therefore 
most desirable, and it is’ this method ‘for 
which circuits were developed and which 
is discussed in this paper. 

In all the circuits of a radio-frequency 
amplifier it is necessary to keep all capa- 
cities as low as possible. It is therefore 
necessary to use transformers whose wind- 
ings have small distributed capacity, and 
to use electron tubes having small capa- 
cities between the elements.. © 
| It has been found that either air-core 
or 1ron-core transformers may be used for 
coupling the output circuit of one tube to 
the input circuit of the next. The air- 
core type gives more amplification per 
stage, ‘but, on the other hand, is ‘respon- 
sive to only a narrow band of frequencies 
owing to the low effective resistance of its 
windings, 

_ The iron-core type, while not giving as 
much amplification per stage, will allow 
amplification over a much broader band 
of frequencies. ce | 

However, a special form of air-core 
` transformer has been developed for radio- 
compass work, which will respond to sig- 
nals on wave-lengths from 600: to 1,000 
metres by means of a simple and quick 
adjustment. 

The coils of this air-core transformer 
were wound with No. 38 B. and S. gauge 
single-silk-covererl copper wiré in the 
fotm of a pancake or flat doughnut, as it 
is sometimes called, and are impregnated 
with insulating varnish to make them 
‘self-supporting. The wire was wound in 
a manner similar to the so-called “ honey- 
comb” coils, or, as the British call it, a 
“basket ” winding. ‘ 

Two of the coils coupled together con- 
stitute an air-core radio-frequency trans- 
former, one coil being connected in the 
plate circuit of one tube and another con- 
nected in the grid circuit of the succeed- 
ing tube, in the usual manner. 

Several six-stage amplifiers have been 


150. kilocycles per 


7 


made, utilising iron-core radio-frequency 


coupling transformers, and have given 
very good results. ` 

In constructing an iron-core trans- 
former, the primary and. secondary wind- 
ings are wound. on a square insulating 
tube in two single layers, side by side. A 
core made up of silicon steel laminations 
about the thickness of a piece of tissue 


paper is placed inside the insulating tube.’ 


The construction of a radio-frequency 
amplifier is quite a difficult task, and re- 
quires no little amount of patience and 
resourcefulness, but when constructed pro- 
perly-is, of course, extremely useful for 
the reception of signals with a coil aerial. 
The coil aerial permits the elimination of 
undesired „and interfering signals by 
rotation ‘of the cdil to the point where the 
unwanted signals drop out. 


—_—_—_>- 6 @—<_____ 

AN IMPROVED PRECISION LEVEL. 
The illustration is of a new type of pre- 

cision level introduced by Messrs. W. F. 

Stanley and Co., Ltd., of 286, High Hol- 

born, London, and which embodies several 

improvements over former types of these 


approximately level is effected by this 
means, and for this purpdse levelling 
screws are not only quite unnecessary, but 
would take much longer to operate than 
the spherical joint. The final precise 
levelling ‘is quite an independant opera- 
tion, which is carried out afterwards by 
use of the micrometer adjusting screw 
shown below the telescope 
the illustration. 


The. telescope is on the intemal 
focussing optical system, which permits 
its being made damp- and dust-proof, a 
particular advantage in tropical climates. 
Stadia points are provided for measuring 


on the left of | 


distances direct from the staff readings, — 


and long distances beyond which stait 
readings are possible can be measured by 
means of the micrometer head of the 


precise levelling screw. . This screw also 


serves for 
gradients 

. The base of the instrument is fitted with 
three small feet to enable’ the level to be 


setting out or measuing 


used without its stand when necessary. ` 


This is of advantage when working under- 
ground in shallow tunnels, or in engi- 
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‘Instrument in .its normal position with 


instruments, the most important being 
that the adjustment can be checked in- 
stantly at any time, and if necessary cor- 
rected in a few minutes, from a. single 
position without the use of any additional 
apparatus’ whatsoever. This is effected 
through mounting the telescope in a gun- 
metal sleeve in which it is revolvable 180°, 
and fitting a double-faced spirit level that 
can be read when either on the right or 
left side of the telescope. . 

To test the accuracy of the collimation it 
is only necessary to sight a distant spot, 
revolve the telescope in its collar one-half 
turn, and observe whethar the sight on the 
spot is maintained; and to test the ad- 


justment of the spirit level bring the | 


bubble to the centre of its run, turn over 
the telescope, and mote whether. the posi- 
tion of the bubble is maintained. 

The adjustments are very securely held, 
so are not likely to become disturbed 
except through accident or particularly 
rough usage, but if at any time either of 
them should require correction, they can 
be effected in the field in a minute or so. 

Amother novel feature is replacing the 
usual levelling screw by a quick setting 
up the instrument, reduces its bulk and 
is of less weight. Only the preliminary 
operation of setting the instrument 
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neering or building operations when it is 
desired to place it on a wall or girder. 

The makers will be pleased to forward 
a descriptive pamphlet giving full details 
of the instrument and its use. 

——_—__—_)>—~<» © C 
RADIUM AND VITALITY. 

‘“ Live to be 125 ” is the slogan of Pro- 
fessor Barton Scammell, President of the 
Radium Research Society, Dover. ‘‘ Every 
animal,” he says, ‘‘ normally lives for five 
times the period of its full growth. A 


human being continues growing until the ` 


age of 25. His span of life should be 125,- 
not 70.” : 
According to Professor Scammell the 
duration of life depends greatly on diet. 
The people who live on fresh vegetables. 
and fruit, eggs, butter, and milk, which 
constitute the finest scientific food that the- 
human body can assimilate, are the- 
longest lived. ‘‘ Regard the human body: 
merely as a chemical organism,” says the- 
Professor, ‘and treat it as such. To keep: 
it at its highest efficiency it requires the- 


continual replacement of certain chemicals. — 


If unsupplied the body wastes and dies. .. 


We have discovered that one of the most 


important constituents of this organism is — 
the/alkaline.metal,potash. When there is . 
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a full and adequate supply uf this sub- 
stance the y remains vigorous for long 
over the Psalmist’s allotted span. It is 
found in the grey matter of the brain, the 
layer which surrounds the ‘‘ hemi- 
spheres,’’ and which grows thinner in old 
age. But the trouble has been to supply 
potash in a form in which it can be assi- 
milated by the body and taken into the 
blood. We have now discovered ‘how this 
can be achieved. Experiments in the last 
five years have shown that if potash is 
mixed with radio-active solutions it can be 
taken into the system with most amazing 
results. It not merely prolongs life, but 
it keeps people in what we regard as ad- 
vanced middle age in a state of perfect 
health and efficiency. A number of 
patients, men and women, are being 
treated, many advanced in years, and all 
have recovered health and vitality, the. 
complaints of rheumatism, arthritis, and’ 
nervous exhaustion, being eliminated. One 
patient, Mr. J. R. Cooke, the well-known 
Berkshire banker, is now 78 years old. He 
has been undergoing this treatment for 
some two years, and he is most enthusiastic 
as to the mental and physical reinvigoration 
he has experienced, and he has the appear- 
ance and physical powers of a man of forty 
years only. But the actual prolongation of 
life is not the main thing. What we aimed 
at, and have succeeded in, is to keep people 
in late middle life active, healthy citizens, 
and thus prevent their existence becoming 
a burden both to themselves and to those 
around them, as so often happens. So far 
as the actual physical indications are con- 
cerned, after a few months of the treat- 
ment the hair begins to grow afresh, the 
nails grow, the muscular system is com- 
pletely braced up, and we are now experi- 
menting, and facing with some hope, the 
problem whether a human being: cannot 
grow a third set of teeth. If we can dis- 
cover the exact chemical composition of 
the enamel of the teeth, then success may 
be attained. There is scarcely a great 
dentist in the world who is not feeling 
after this discovery.” Pn 
Apart from human beings, Professor 
Barton Scammell applies his radio-active 
treatment to the soil. He has a number 
of testimonials that soil after his treat- 
ment will produce larger and better 
quality crops than formerly grown. ‘‘ The 
world’s population is growing so fast,” 
says the Professor, “that in a few years’ 
time we may be faced with a world-wide 
famine unless the output of food can be 
made to keep pace with the increase in the 
race.” 
—_——— 3 O Éma 


BREATH FIGURES. 
By T. J. BAKER. 


‘‘ If one breathes upon a sheet of glass 
which has been cleaned with soap and 
water and polished with clean linen, 
water-vapour condenses uniformly on the 
glass in such manner that the surface as 
seen by reflected light appears dull and 
rather white. Ifthe tip of a small blow- 
pipe-flame is made to traverse the surface 
of such a plate, and the plate is then 
breathed upon as soon as it is cold, a 
whitish deposit appears on those parts 
which the flame has not touched, whilst 
the track of the flame is marked by a form 
of condensation which, owing to its trans- 
parency, appears black by contrast with 
the neighbouring parts.” 
ago this phenomenon was discovered, but 
its cause is not yet known. The extent of 
our knowledge of this subject is greatly 
increased by the studies made public in 
this paper. It is foynd that not glass 
alone, but also porcelain, rcck-crystal, 
mica, Iceland spar, platinum, nickel, sil- 
ver. brass, 


A generation 


character of the surface is responsible, but 
this cannot be true, since platinum and 
rock-crystal act as glass does. Again, a 
blowpipe-flame might well leave a slight 
solid deposit on its path over the glass, but 
this deposit is not necessary for the forma- 
tion of breath figures, since a hydrogen 
flame is just as effective. On the other 
hand, the figures are not obtained at all, 
or at most, to an imperfect extent, when 
chemically cleaned glass is used. The 
treatment with soap and water and linen 
leaves something on the surface that is 
needed for the production of the effect, and 
the flame removes some or all of this. 

The most striking discovery of the 
author is that the condition that makes 
one glass plate capable of showing breath 
figures can be transferred.to another. A 
plate that had been traversed by a flame 
‘was put in contact with another that had 
not been so treated. “Next day the plates 
were separated, and it was observed that 
both plates gave breath figures, one being 
an exact copy of the other. Moreover, the 
original showed no diminution of inten- 
sity.” Later it was found that only a few 
minutes were needed for the perfect trans- 
fer when the plates in contact were under 
low atmospheric pressure. Even with an 


interval of 2 mm. between the plates a 


transfer was obtained. In one case a plate 
produced a transfer eighteen days after it 
had been treated with a flame. ‘‘ Since the 
process is hastened by reduction of pres- 
sure and by rise of temperature, and 
occurs even when the plates are not in con- 
tact, it is clear that some gaseous material 
passes from one to the other.” .In spite of 
his long familiarity with the effect and of 
his intimate acquaintance with all that is 
known concerning it, he is unable to pre- 
sent a theory of the phenomenon that is 
satisfactory to himself. He has varied the 
surface on which the figures form and the 
nature of the flame. Why not employ for 
the third stage of the process something 
not so complicated in its origin as the 
human breath?—‘‘ Phil. Mag., October, 
1922. 
MD ee ~< 


SCIENTIFIC SOCIETIES. 


ROYAL METEOROLOGICAL 
SOCIETY. 


The usual monthly meeting of this 
Society was held on Wednesday, 20th 
inst., at 49, Cromwell Road, S. Kensing- 
ton, Dr. C. Chree, F.R.S., President, in 
the chair. | 

The following papers were read :— 

1. “The Study of Radiotelegraphic 
Atmospherics in Relation to Meteorology.” 
By C. P. Cave, M.A., and R. A. 
Watson-Watt, B.Sc., F.Inst.P. 

The naturally occurring electromagnetic 
waves which the radiotelegravhist calls 
‘atmospherics? are the most serious 
trouble remaining in the art of wireless 
telegraphy, and this paper traces the his- 
tory of such studies of these disturbances 
as have been related to meteorology. These 
studies began before commercial radio- 
telegraphy was practicable, and in the 
pre-war era a certain amount of useful in- 
formation as to thunderstorm conditions 
could be ‘obtained by ‘“‘ listening in,” or 
recording, on a wireless receiver. The 
paper gives examples of the results 
obtained from an important innovation 
made in 1915, at the Meteorological Office 
Radio Station, Aldershot. Radiotele- 
graphic direction finding on atmospherics 
was Introduced as a means of locating 
thunderstorms, and successful observa- 
tions were mades with the co-operation of 
the Admiralty coast stations, on storms as 


and mercury can be used. {near as five miles to an observing station, 


Aitken suggested that a change in the and on other storms 1,000 miles distant; 


The first thunderstorm thus located, and 
confirmed by subsequent meteorological 


reports, occurred in the south of Ireland : 
on July 24, 1916, at a distance of 280 | 


miles from the most distant station par- 
ticipating in its detection. A storm was 
traced across the Bay of Biscay and 
Southern France, a thunderstorm at 


Venice was located by two stations a thou. © 


sand miles away, and a storm five miles 
from Aldershot was followed by the direc. 
tion finder there, the bearings given being 
in complete agreement with the bearing of 
the audible thunder and the visible storm. 

2. ‘‘ Winter Thunderstorms in the 
British Islands.” By C. J. P. Cave, M.A. 

During the first three months of the 
years 1916, 1917, 1918, and 1920, reports 
of the occurrence of thunderstorms in the 
British Islands were received from a 
number of observers, chiefly observers of 
the British Rainfall Organisation. The 
number of storms occurring in the winter 
months was very remarkable, there having 
been storms somewhere in the region on 
over 40 per cent. of the days. Some of the 
storms were very widespread. They seem 
to have been connected with the occur- 
rence of masses of air at widely different 
temperatures in close proximity. Thunder. 
storms are caused, it is suggested (1) by 
the heating of the lower layers of the atmo- 
sphere; (2) by the cooling of the upper 
layers ; (6) by a warm current of air ris- 
ing over a cold one; (4) by cold air under- 
cutting warm air. 

5. A third paper was read by Mr. D. E. 
Row, entitled ‘‘ Forecasting Sky-Types.” 
The object in attempting to forecast sky- 
types was to facilitate painting views in 
selected weather conditions or ‘‘ skies” 
themselves decided on beforehand. The 
principle employed was very similar to 
that used in ordinary forecasting, viz., 
the type of pressure distribution as shown 
by a map or suggested by the “ Further 
outlook ” of the Meteorological Office and 
the part of it which is likely to affect the 
locality concerned, using local indications 
in conjunction therewith. To quote one 
or two broad examples to amplify the 
above: Cirrus types followed by cumulus 
forms are to be expected during the pas- 
sages of depressions, or even where over- 
lapping occurs between an anti-cyclone 
and a depression. Indefinite areas of low 
or medium pressure often give very com- 
posite skies, thus yielding striking cloud- 
scapes in which a large variety of cloud 
types is featured simultaneously. The 
pictures illustrating the paper were pur . 
posely semi-impressionist, and therefore 
not intended to be viewed closely. They 
wers actually results of observation and 
forecasting of selected types of weather. 
ani as considerable distances had to be 
covered in order bo obtain the views, con- 
fidence in one’s predictions was highly de- 
sirable. It was submitted. that if an 
artist possesses a good knowledge of the 
characteristics of the various types of pres- 
sure distribution and can use local signs 
in conjunction therewith, he will ‘be able 
to regulate his movements with far greater 
intelligence and accuracy than would be 
the case if he simply took ‘‘ pot” luck 
founded on ignorance. It is hoped ‘to 
extend and improve the use of the 
principle outlined above. —, 


EDINBURGH GEOLOGICAL 
SOCIETY. 


‘At the monthly ping. of the Edin- 
burgh Geological Society, held last week 
in the Synod Hall, Mr. James Wright, of 
Kirkcaldy, gave an account of the occur- 
rence of crinoids in the carboniferous 
limestone of Scotland. Results give 8 
total ofi sixty-four ‘species from the lower 
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care . 

t} carboniferous of all parts of Scotland. 
“. Fifty-eight are recorded from the lower 
* limestone series, of which forty-four occur 
&: im Fife and thirty-seven in other districts. 


4. In the calciferous sandstone series of Fife, 
=} ten species are recorded, some of which 
-» range up to the lower limestones, while 
> others have not been seen higher. Ten 
z species are recorded from the upper lime- 
> «tones, eight of which also occur in the 
© lower. An account was given of the 
~ ~erinoid locality at Penton, in Liddisdale, 
on the Scottish border, which has yielded 
; @ fauna very similar to that of Swaledale, 
; in Yorkshire. Some additional species 
. from Fife were also recorded, and to show 
3 the occurrence of the crinoids in the Fife 
- sections tables of the strata exposed on 
~- the shore at St. Monans and at Seafield; 
Kirkcaldy, were given. In the latter men- 
tion was made of a remarkable limestone 
near the top of the section, which is only 
two feet thick at high water, and thickens 
out to six feet at low water. A feature 
of this bed is that it contains an abund- 
ance of large cup and basin shaped sponges 
up to nine inches in diameter, which may 
belong to new species, but are not yet 
worked out. It is rare to find sponges of 
such large size and in such excellent pre- 
servation in carboniferous rocks. 


Mr. A. G. MacGreggr, of the Geological 
Survey, gave an account of his recent 
work on the Traprain Law laccolite. This 
rock, described as a phonolite by A. 

- Hatch in 1892, is of considerable interest 
y in petrological history because of the fact 
= that nepheline found in a palewozoic rock 
~ of this type was an important link in the 
chain of evidence proving that there is no 
essential difference between the so-called 
-;  paleovoleanic’’ and ‘‘neovolcanic’’ 
rocks of the Continental geologists. Dur- 
ing a recent examination of the phonolite 
the occurrence of the minerals sodalite 
and olivine was noted for the first time. 
‘Various microchemical methods provided 
the conclusive evidence in the investiga- 
tion. The sodalite occurs in small irregu- 
lar patches wedged in between the 
felspars of the ground mass; in the only 
į- other occurrence recorded in Great Bri- 
-  tain—that in Dr. Shand’s assyntite from 
‘ the Lech Borolan region—the sodalite has 
© always good crystal outlines. The sodalite 
* in Traplain Law was previously taken for 
: analcite, a mineral also occurring in the 
© rock. ‘The question must be faced how 
© far the analcite of the Scottish rocks will 
survive chemical investigation, where this 
has not previously been carried out. The 
olivine had in many cases ophitic rela- 
tions to the felspars as striking as those 
characteristic of augite in dolerites. Mr. 
:  Ennos’s recent re-analysis of the rock and 
calculation of mineral composition showed 
‘ that the amount of chlorine detected cor- 
responds to a sodalite percentage of 2.71 
in the phonolite. 


PETERBOROUGH MUSEUM SOCIETY 


At .the meeting of the Peterborough 
Natural History Society last Tuesday 
week, Mr. J. W. Ogilvy, of London, 
gave a lecture on ‘‘ Microscopy ” ; this he 
followed with a practical demonstration. 

During the private business, Mr. J. W. 
Bodger mentioned that the new members 
elected that night brought the numbers vf 
the Society up to 930. He very much 
hoped the 1,000 mark would be reached 
before March, the anniversary of the 
Society. 

Mr. Ogilvy spoke of the progress of 
microscopy, of mono-binocular micro- 

scopes, of duo-binocular microscopes, of 
? axial illuminators, Silverman's illumina- 
tor, and several other illuminated and 
hyphenated apparati. The chief point 
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which the audience grasped, however, was 
that there had been two importam 
advances of late years in microscopy. They 
were the invention of a microscope tha 
does not strain the eyes, and the produc- 
tion of a lamp that does not interfere with 
the object under the microscope. 

At the end of the lecture the audience 
inspected the apparatus, and the lecturer 
demonstrated its uses and explained the 
slides under the microscopes. Many prac- 
tical members of the Society were also pre- 
sent with their own microscopes and 
slides, upon which they gave little side- 
show lectures to the audience. 


oe ——_—__— 


SCIENTIFIC NEWS. 


A letter received by the Harvard Col- 
lege Observatory, November 28, from 
Professor John C. Duncan, director of 
the Whitin Observatory, Wellesley, Mas- 
sachusetis, contains the following state- 
ment concerning observations of Venus 
made near the time of inferior conjunc- 
tion :—~‘‘ The luminous effect of the atmo- 
sphere of Venus was observed here with 


| the 12-inch refractor on the mornings of 


November 23 and 24, 1922. On the 
earlier date the horns of the crescent ex- 
tended distinctly beyond the ends of a 
diameter, while on the 24th the entire 
circle was easily seen by a number of per- 
sons,. two of whom were students who 
were not aware that any such appearance 
was to be expected. The planet was best 
seen when the objective was shaded from 
direct sunlight by a screen held in the 
opening of the dome, although in that 
position the screen covered 
thirds of the diameter of the objective. 
At the time of the last observation the 
planet was about 2.5° from the centre of 
the Sun. On both days the sky was un- 
usually clear and the seeing poor.” 


Commander E. A. Martin, who lectured 
last week on the “ Geological Foundations 
of London” at the London College of 
Physiology, said the foundations of Lon- 
don consisted of the chalk which came 
out on the downs beyond Croydon, and on 
the other side of the river at the Northern 
Heights. The chalk was continuous under 
London, being laid down level by the 
microscopic shells of foreign animaloule. 
That period would be about seventy-five 
million years ago. There had been many 
crumplings and contortions of the land, 
in one of which the London basin had 
been formed. There came a time when the 
site of London went again below the sea 
to such an extent that several hundred 
feet of London clay were laid. This formed 
the basis of London as it was known to- 
day. The River Thames had its birth 
about Tertiary times, and was formerly 
two miles wide at Tilbury. Into its estuary 
trunks of trees were brought down in 
flood-time. At the excavations a few years 
ago for the new docks thousands of trunks 
were found lying at all angles, resembling 
the great timber rafts which are accumu- 
lated in the lower regions of the Missis- 
sippi. 

At a meeting of the Royal Anthropo- 
logical Institute, held last week, Dr. 
Cyril Fox gave a lantern lecture on 
‘“ The Distribution of Population in the 
Cambridge Region in Early Times, with 
special reference to the Bronze Age.” 
During the last three years, he said, he 
had been engaged on a_ topographical 
analysis, from Neolithic times onwards, 
over an area fifty miles square, with Cam- 
bridge as the centre. It consisted of fens, 
forests, sandy heath, and chalk escarp- 
ments. Neolithic men preferred the open; 
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well-drained, sandy heath land on the 
north-east, the land which to-day is prac- 
tically deserted. The greater number of 
the finds of this age were axes, chipped, 
ground, or polished. The bronze finds in 
this north-eastern area were . extremely 
few, though there was a little grouping of 
them at Lakenheath and Mildenhall, A 
large number of implements were, how- 
ever, found in the fens and on the fen 
islands, which indicated the greater use 
of waterways for traffic and trade. The 
Bronze men preferred to live near the 
well-heads on the chalk, on the fen 
islands, or on the fens themselves, and 
they buried their dead on the uplands 
two or three miles, it might be, from their 
settlements. It was clear, he thought, 
that the forest areas were shunned by 
people of the Neolithic and Bronze 
periods. The Iron Age finds were in the 
district south and south-west: of Cam- 
bridge ; we had there a civilisation which 
was believed to have been purely agricul- 
tural. The Roman period represented a 
development and expansion of the agri- 
cultural activities of the Iron Age. For 
the first time there was a settlement in 
the fenland areas. 


Professor T. J. Jehu, in his fifth Swiney 
lecture on ‘Fossils and What They 
Teach’? at the Imperial College of 
Science last week, said that far back in 
geological records red sandstone deposits 
were formed in Wales and Scotland. At 
that time there were lakes in the United 
Kingdom containing freshwater fish. In 
Devon beds of marine fossils of the same 
age had been found. So at that time 
there must have been land with lakes in 
the North of England, and in the South 
the open sea. Marine shells had been 
found at the top of Snowdon, the Alps, 
and the Himalayas; evidence that those 
places, now so high, were once under the 
sea. Depression of land once above water 
was indicated by the Dogger Bank, which 
was now covered by the sea to a depth of 
fifty or sixty feet. The surface of the 
Bank was strewn with the bones of land 
mammals, proving that the Bank at one 
period was dry land. 


Professor Lacroix, Permanent Secretary | 


of the French Academy of Science, states 
that Madagascar has uraniferous deposits 
which are capable of producing in the 


‘near future 45 to 60 grains of radium 
bromide per annum, which is about half 


the present world’s annual supply of 
radium. Ten tons of ‘“‘ Betafite’’—the 
name given by Professor Lacroix to de- 
posits found in the Betafo district of 
Madagascar—furnish 15 grains of radium 
bromide. He adds that the crystals from 
which radium bromide is obtained are 
found conveniently in red earth, and may 
be extracted by washing, as is done in the 
case of gold-bearing deposits. The ex- 
ploitation in Madagasc&r is still in its 
infancy, and anybody can take part in it 
by pegging out a claim. 

The twenty-ninth meeting of the Ameri- 
can Astronomical Society has been held 
this week at Boston, in affiliation with 


‘the American Association for the Ad- 


vancement of Science. The programme 
included a joint session with Section D— 
Astronomy, and a session for papers of 
interest with the 
Physical Society. t 
Director Shapley the members visited the 
Harvard College Observatory, and there 
were also numerous attractions on the 
general programme. . 
The recent severe winter thunderstorms 
have set people talking of similar ` un- 
seasonable phenomena in the past. Per- 
haps the’ midwinter thunderstorm which 
has b\been! most < frequently mentione¢ 


American ` 
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in English nineteenth-century history 
is that which, as the Manchester Guardian 
reminds us, burst over London late in 
the evening of December 16, 1852, when 
the House of Commons was discussing 
Disraeli’s Budget. The climax of the 
storm and the debate came together while 
Disraeli was replying with scathing invec- 
tive to the attacks which had been made 
upon him. Long after midnight the 
thunder crashed, and flashes of lightning 
could be seen in the Chamber. It was to 
such accompaniments that Disraeli made 
his often-quoted declaration, as he brought 
his right hand down on the table of the 
House: ‘‘ This, too, I know, that England 
dows not love coalitions!’’ No doubt the 
storm added to the tension and excitement 
jn which the debate concluded, and the 
division was taken which destroyed the 
Disraelian Budget and the Derby Govern- 
ment. 


The Minister of Agriculture has made 
an Order saying: ‘‘ For the prevention of 
the introduction of the Colorado beetle 
the landing in England or Wales of any 
living plants or vegetables shipped from 
any port in European France is hereby 
prohibited unless the landing thereof is 
authorised by a licence issued by an in- 
spector of the Ministry or the plants or 
vegetables are accompanied ‘by a declara- 
tion purporting to be made by the grower 
or exporter thereof. Such declaration 
shall be delivered to an officer of Customs 
at the same time and together with the 
entry relating to the consignment.”’ 


_M. Roy, a blind man, has been awarded 
the annual prize of the French Academy 
of Sciences for the most remarkable series 
of calculations relating to astronomy. M. 
Roy, who- lost his sight at the second 
battle of the Marne, was congratulated by 
the President in 1918, when he won first 
place for admission to the famous Ecole 
Polytechnique, for his ‘‘ very remarkable 
work under most adverse conditions.”’ 


We regret to announce that Mr. Trevor- 
Battye, of Ashford Chace, Petersfield, the 
explorer, died suddenly on December 20 
at Las Palmas.. He will be remembered 
especially as the first Englishman to ex- 
plore Kolguev Island in Barent’s Sea, and 
for his services to natural history. 


At a meeting of the patrons, held in 


Glasgow University on Monday, Mr. 


Robert W. Dron was appointed to the 
James S. Dixon Chair of Mining as from 
January 1, 1923. Mr. Dron is an Asso- 
ciate Member of the Institute of Civil 
Engineers, a Member of the Institution 
of Mining Engineers, a member of its 
Council, and chairman of its Finance and 
Publications Committees; a Fellow of the 
Institution of Surveyors, and a sees 

r. 
Dron has been in practice in Glasgow as 
a consulting civil.and mining engineer for 
He is the author 
‘The Coalfields of Scot- 
land,” a new edition of which was pub- 
The Chair has been 
Professor 


the Royal Society of Edinburgh. 


aver twenty-five vears. 
of a work on 


lished last year. 
vacant since the death of 
Latham in September, 1917. 


Sir Oliver Lodge will give a Silvanus 
Thompson Memorial Lecture at the Tech- 
nical College, Leonard Street, E.C.2, on 
Friday, January 26 next. at 7.30 p.m., on 
‘< The Basis of Wireless Communication.”’ 
After the lecture there will be a reception 
of old students. Many of Sir Oliver's pic- 


tures and instruments wil] be on view. 
“ Discovery ”’ 


with an excellent number. 
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flight which he organised last year, with 
interesting 
articles are on ‘‘Pencil Pigments in 
Writing,’’ by 
M.A., F.LC.; 
Among the Greeks and Romans,’’ by Pro- 
fessor W. R. Halliday, M.A., B.Litt. ; 
“ Festivals Celebrating Local Saints in 
Modern Egypt,” by Winifred S. Black- 
man; “Insulin and the Gland Treatment 
of Diseases,” by R. J. V. Pulvertait, 
B.A. ; “ Railway Electrification,” by 8. R. 
Roget, M.A., with some good illustrations 
of American engines; and ‘‘ Rainfall and 
Civilisation,” by Col. H. de H. Haig, who 
consoles 
“though the world is drying up, man- 
kind can probably delay the process if 
the nations will work together to this |: 
end,” although when the Earth reaches 
the stage of decrepitude at which Mars 
has arrived, it is a problem ‘whether or 
not there will be a struggle for the water- 
courses. i 


- for January (London: 
Jahn Murray, 1s.) enters its fourth year 
Major W. T. 
Blake contributes the first complete de- 
scription of the first attempted world. 


‘Dec. 29, 1922. 


als» those connected with building ani 
construction. as 

“ Internal Combustion Engines,” by 
J. Oxill Gs.), and ‘‘ The Diesel Engine,” 
by A. Orton (2s. 6d.), are among the 
latest of the useful text-books issued by 
sir Isaac Pitman and Sons, Ltd. 


LETTERS TO THE EDITOR 


METEOR OF DECEMBER 11—MARS— 
SATURN. 

{226.}—Meteor.—Decemfber 11, 5 h. 30 m. 
p.m., a meteor was seen to pass southwards 
through Aquarius. Light yellow colour equal 
to Venus in brightness, bursting as a globe uf 
sparks. No tail was seen. - 

‘Mars.—Mars has been seen to ‘* twinkle” 
in ‘the evenings lately. Is not this excep- 
tional? 

During the first week of November Capella 
to my eyesight was red, nearly as red as 
Aldebaran; there was a slight fog and the 
Moon was in the west, but ‘it was noticed on 
several nights. 

Saturn.—Saturn is again beconnng a teie 
scopic object. The shadow of the rings is a bit 
of a puzzle to me. With good definition thes. 
edge of the ring appears to be a faint dark 
line. Is tfiis merely coutrast.? During the 
time when ‘the rings were seen edgewis, 
1921, the shadow alwavs seemed to be tw 
plain when the difficulty of seeing the ng 
was taken into consideration. ‘Can any reader 
explain this? 

There no doubt are some readers who, lixe 
myself, want slides for the lantern, of _ 
sketches and figures in textbooks. I thnk 
they will find tracing-paper, with the ink on 
one side only, will give a good line on a clear 
glass slide, 1f the lines of the figure are gone 
over with a fine but smooth metal point, and: 
there will be very little injury to the book. 

There is one phenomena I have not seen 
mentioned anywhere—i.e., 1f there are long 
lines of cloud in the sky they wall te seen to 
diverge from one point. of the horizon ant 
spread out overhead, then again meet ats 
point opposite, in the same way as the line 
of longitude on a globe. This to me is th 
simplest and easiest proof of the spherical 
shape of the earth that I know of, and yet so 
much neglected in the schools and textbooks. — 
when such proofs as level of canals, ships at 
sea, etc., are given, which are seen by few, 
if any, of the scholars in most of the schools. 

E John E, Thrussell. 


illustrations. The other 
C. Ainsworth Mitchell, 


‘« Belief in After Life 


us with the assurance that, 


The Practical Engineer Mechanical 
Pocket Book and Diary for 1923 (London : 
1, Bedford Street, W.C.2) covers more 
than 600 pages, and has been carefully 
revised up to date and many improvements 
effected. Such good paper is used that 
bulkiness is avoided, and the handy 
volume may be carried in the coat pocket 
facilitating the daily references. Its com- 
prehensiveness will ensure its constant 
use throughout the year. 


The next meeting of the London Geolo- 
gists’ Association will be held in the 
Architectural Theatre, University College, 
Gower Street, W.C.1, at 7.50 p.m., On 
Vriday, January 5, 1923, when the fol- 
lowing paper will be read -—‘‘ Certain 
Jurassic (Aalenian-Vesulian) Strata of 
Southern Northamptonshire,” by Linsdall 
Richardson, F.R.S.E., F.G.S. The fol 
owing lecture will be delivered :—" The 
Upper Paleolithic and Neolithic in rela- 
tion to Early Mediterranean Cultures : 
The relation of physical environment to 
the Paleolithic and following periods in 
Europe.—The chronological estimates of 
many geologists sychronise with the re- 
cently extended dates at which many 
archeologists fix consecutive historical 
records from 7000 years ago in Egypt, 
with a further estimated 3000 years for 
prehistoric finds on continuous city sites 
the Mediterranean 


PLANETARY OBSERVATIONS: DEFINI- 
TION OF TELESCOPES. 


in Egypt and on | 
coasts. —The geological aspect of J.j] [227.}--Mr. Sargent, in letter 208, appears | 
Geikie, Sollas, Commont, Penck, and |to have misread my No. 291, for I expressly | 


stated that the Lick Chart test only showed 
that the Flagstaff tatmosphere was sometimes 
much better ‘than at the other two observa- 
tories mentioned. Ot is not for me to say 
why the Lick and Yerkes telescopes did not 
do ‘better, but as Lowell mentioned the test 
again in a note to an article in the ‘ Century 
Magazine ” in December, 1907, apparently the 
result still stood at that date. The fact that 
the Solar Radiation observers were driven 
away from Mount. Wilson by the had atmo- 
spheric conditions and, after very prolonged 
tests of several sites in other States, Mount 
Hargua Hala in Arizona was selected as the 
best, and the plant put up there, is the 
strongest testimony that would be given of 
the superiority of the Arizona air. 
= Mr. Hamilton’s enlargement showed the 
fine canal lines. and E do not understand why 
it should not do so. It is easy enough to re 
member that the film is made up of fine 
granules. JI sent some of the photos to a 
gentleman who is quite unknown to me, and 
he had no difficulty in seeing canal lines on 
them 

It would:seem that the ‘‘ mistake” really 
made by Lowell was in his thinking that the 
Venusian lines might be accounted for by 
eyestrain. for evidently subsequent observa 
tions, confirmed by members of his staff, con- 
vinced him that, after all, the lines were not 
ilusive. 


As to Dr.. Blacklock’s point about “too 


others.—How the chronology of Egypt is 
fixed by Flinders Petrie, and that of pre- 
historic sites in Egypt, Crete, Greece, and 
Asia Minor estimated.—Migrations of races 
and cultures.—Cave period, Cretan and 
Egyptian art compared.—How far do these 
often admittedly provisional schemes sup- 
port one another. The lecture will be 
illustrated by lantern-slides of Cave draw- 
ings and early Egyptian discoveries. Ex- 
hibits of implements and photographs may 
be seen on the table from 7 p.m. and 
after the lecture. Two visitors may be 
introduced by each member. An addi- 
tional meeting will be held on January 19, 
at 7.30 p.m., in the Architecture Library, 
University College, Gower Street, W.C., 
when Mr. G. Slater, B.Sc., A.R.C.S., will 
open a discussion on ‘‘Some Aspects of 
Ice Phenomena.’’ Members are requested 
to bring specimens bearing on the work 
of ice. 

“ Calvert’s Mechanics’ Almanack for 
1923 °” (John Heywood, Ltd., London and 
Manchester, 6d.) signallises its fiftieth year 
of publication by a marvellously well- 
selected digest of practical, technical, and 
industrial knowledge extending over 200 
pages, and covering the mechanical, elec- 
trical, and gas engineering trades, and 
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‘large for canals,” the explanation was con- 

tained in Lowell’s article of February, 1910, 
 : Wherein he discussed Antoniadi’s results. It is 
;, too long to quote in full, but I give the gist of 
at :-—If atmosphere and telescope be perfect 
a Star ‘will be shown with complete concentric 
‘2ings around it, but on trying larger apertures 
-&he rings of the image begin to waver, then 
. Break up into fragments—a sort of mosaic— 
and finally end in an indiscriminate assem- 
l blance of ‘points. In certain kinds of bad see- 

ing the parts may seem quite steady, but 


bo 


tih at the mosaic exists is proof positive of poor 
' seeing. The rings are circular lines, and what 


happens to them must ‘happen to planetary 
lines. '-They, too, must break up whenever 
the rings do, so the lines would necessarily 
assume, a mosaic in a large glass. It is very 
: rare that the rings-ever appear otherwise in a 


_ very large glass, for the seeing is almost never 


| good enough thus to show tihem, accuracy of 

| definition demanding much better air for a 

large than for a small aperture. I think this 

© will clear up Dr. Blacklock’s difficulty as to a 
=- telescope being ‘‘ too large for canals.” 

-~ M. Wicks. 

Surrey Lodge, Thornton Heath. 


THE NEW STAR IN LYRA.” — 
[228.}—In answer to Mr. Hollis (l. 217, p. 


254), I may say that on the night that the 


new star ‘was announced in ‘the daily papers 
as soon as it was sufficiently dark we looked 
for it. Tle sky was covered with a thin veil 
- of cloud, but it was quite certain that there 
- was no star in the reported place of Mag. 1. 
Later, Mr. Millsun examined the region, and 


though there were still clouds, he was able 


to say that there was no star above 3rd Mag. 

I think it was the night after that it cleared 
sufficiently to allow us to be sure that there 
was mo star above 5 Mag. We concluded 
that there was some error in the place. Later, 

in clear sky, we looked round the heavens 

© from Gemini to Cygnus, but found no 1st or 
-2nd Magnitude star beyond those already 

- known. T. E. Espin. 
a Tow Law, Co. Durham. : | 


WHY NOT SMALLER OBJECT-GLASSES ? 

[229.}—-With regard to the question of large 

: telescopes, particularly the. difficulty of 
. grinding the very large object-glasses in- 
volved, I have often wondered why a series 
of smaller object-glasses could not be used 
instead. | 
` Adopting the figures I use in this par- 
ticular case, the object-glass for the com- 
plete large circle would be 36 in. diameter, 
_ which would, of course, be very expensive 
> to make. 
i Would it not be much cheaper and much 
simpler to employ seven object-glasses, each 
12 in. diameter, with every glass, of course, 
arranged to focus on to one point on the eye- 
piece? ; . 
It is true that with this arrangement a 
certain amount of light would be lost, 
amounting to about 22.25 per cent. 

I make it that the area of ‘the one object- 
glass 36 in. diameter would be 1,017 square 
inches, whilst the area of tthe seven 12-in. 
diameter glasses would ‘be 791 square inches, 
equivalent to a loss of, say, 226 square 
-inches, or 22.25 per cent., if the object-glass 
was made 36 in. diameter in one glass. 
‘take it, however, that the cost of making 
the seven object-glasses 12 in. diameter, 
would be enormously Jess than tthe cost of 
making the one object-glass 36 in. diameter. 

There is another point that occurs to me 
with this arrangement. I understand that 
in the case of the very large cbject-glass 
there is @ ‘difficulty in focussing the various 
rays from red to blue on to one point. Would 
it not be possible in tthe arrangement I sug- 
gest to so alter ‘the local length of the seven 
different. object-glasses so that seven different 
colours could be provided for, to all focus 
at one point—that is to say, one glass could 
be colour-corrected, say, entirely for red 
rays, another for green, and so on to the 
violéh end of the spectrum? Every glass 
would then be corrected for its own particular 
colour, and all to focus on exactly the one 
point where required—that is to say, all the 
seven glasses need not necessarily lie in 


If, on the other hand, the longer axis of the 


‘your columns over fifty years ago, so possibly 


‘present position, as Mr. Wragge supposes, 


I | mislead others and do mischief by inculcating 


exactly the same plane relatively to each 
other. 

Perhaps some of our telescopic experts 
would ibe kind enough to point out where the 
“snag ” lies. J. W. White. 


proposition; it would follow that every part 
of the Earth would have Arctic winter and 
Equatorial summers every year, the coid being 
most ıntense during Polar winters. If anyone 
wishes to see the monstrous statues on Easter 
Island he may refer to pp. 894 and 895 of 
“ The Wonders of the World ” (published by 
Hutchinson and Co.). Glatton. 


BENT TUBES UNDER INTERNAL 
PRESSURE. 


(230.]—If the pressure inside a flexible tube, 
such as a fire-hose, for instance, is ‘increased, 
there is a tendency for the tube to straighten, 
and it is often regarded as axiomatic 
that this is the case with any bent tube. 
This is by no means the case, however, and 
if the tube, when bent, is of truly circular 
section it has no tendency to move when the 
internal pressure is changed. If of flattened | 
or elliptical section, with the shorter axis of 
sections in the plane in which the centre-line 
of the tube lies, an increase of internal pres- 
sure tends to straighten the tube, and in the 
Bourdon gauge this motion is magnified by 
suitable gearing to move an index showing on 
a dial the internal pressure per square inch. 


WOOD-PIGEON COOING AT NIGHT — 
TWO VALUABLE REMEDIES, 


[255.}—On December 8 a wood-pigeon com- 
menced cooing at 11 p.m. and continued at 
intervals all through the night—mild, cloudy 
weather, Moon twenty days old. I have never 
heard this before, so report the fact. 

There have, been some queries lately in the 
“ E.M.” as to prevention of catarrh. Now 
probably medicines have very different effects. 
on different persons, but it may be worth while 
to state my own experience. I invariably carry 
in my pocket one or two 5-grain tabloids of 
ammoniated quinine, and take one or more at 
the first sneeze or symptom of cold. I find it 
an infallible preventive, but quite useless if 
taken a few minutes later. You must carry 
the tabloids about with you. 

Another remedy I find very efficacious is 
phenacetin with caffein in the usual tabloids 
(4 grains phenacetin and 1 of caffein). I have 
suffered from headaches at intervals all my 
life, and eventually discovered that this. 
remedy, taken before breakfast, is a perfect. 
preventive. When-I wake up with a headache 
I take one tabloid, then if the pain has not 
gone in a few minutes another, and so’ on 
up to four. I have never found any bad 


section is in the plane passing through the 
centre line of the tube, increased internal 
pressure causes the tube to curl up more in- 
stead of straightening. This is the principle 
of the Thurston pressure-gauge. ‘The tube is 
more rigid than the Bourdon tube.on account 
of being bent across the greatest instead of 
the least width, and is hence especially suit- 
able for use on locomotives, as the indicating 
‘‘hand’’ is much steadier under the vibra- 
tion of the locomotive than with the Bourdon 
gauge. What I have said as to the direction 
of motion must be reversed when the gauge 
is used for measuring external pressures, as 
in the aneroid referred to in Query 321. In- 
creasing the external pressure makes the Bour- 
don tube curl up and the Thurston tube un- 
curl. A tube of the intermediate or circular 
section does neither—a fact not generally 
known. Glatton. 


Some people are very sensitive to phenacetin, 
and I recommend caution at first. 
T. Preston Battersby, Major-General. 


REPLIES TO QUERIES 


[318.--IMPEDANCE.—I am very much 
obliged to “ P. S.W.” for replying to my 
query. I, however, do not understand why the 
impedance of a circuit consisting of an induc- 
tive coil joined in parallel with a condenser 
should be greater than the impedance of the 
inductive arm alone. Ought not the effect of 
the condenser be to produce a combined 
impedance les3 than that of the Bue a 


THE LATE MR. CLEMENT L. WRAGGE. 


(231.}-Probably I am your senior cor- 
respondent, as my first letters appeared in 


you will let me express my regret at the publi- 
cation of Mr. Wragge’s last communication 
(letter 209). For years I have appreciated his 
letters on Meteorology, but the conclusions he 
deduces in this letter (No. 209) are absolutely 
inconsistent with the theory of gravitation or 
of any possible modification of the theory. 
They’ are founded on an erroneous extension 
of the theory of the late Colonel Drayson, a 
theory inconsistent with gravitation, as I at 
last succeeded in convincing him. It is abso- 
luteiy certain that the polar axis of the Earth 
never could have been at right angles to its 


{345.1-BLACK SOLUTION. — Perhaps the 
following may suit:—A. To a sufficiently con- 
centrated solution of sodium sulphite add phenol- 
phthalein and, if nezessary, a little caustic soda. 
B. To water add some filtered starch mucilage, 
and acidify freely with dilute hydrochloric or 
dilute sulphuric acid. A little tincture of iodine 
will turn this mixture very deep blue, almost 
black. : When enough of A is added to B the 
resultant mixture will become colourless and 
practically clear. A. E. Dixon. 


{359.-+-MOUNTING MAPS.—Ordnance maps. 
are usually mounted on strong white ootton 
cloth, or linen may be used, but not too coarse. 
You can buy the proper thing at any surveying 
instrument shop: Method: Make your paste 
of best white flour, put a sufficient quantity 
into a bowl, and wet same with cold water to 
make a thick batter, rubbing out all lumps with 
a spoon. Then add sufficient boiling water to 
make a nice workable paste; don’t make it too 
thin. You can thin it down after it is cold 
if too thick. Don’t use the paste until it is 
quite cold. Get your cloth and stretch it on 
a table or board, tacking down the edges with 
tacks. Pull out all creases in the cloth while 
tacking down, and let the cloth be fairly tight. 
The cloth should be at least 1 inch larger than 
the plan all round, and the tacks should be at 
least 4 inch on the cloth, otherwise the tighten- 
ing by drying will pull the cloth into holes. If 
you are short of room, turn the map down on 
its face on the cloth, and it is not half such a 
messy job if you cover up the nails with old 
newspaper all the way round. Cover the back 
of the map with paste applied with a large 
paintbrush, leaving no dry places, and using 
sufficient paste to soak well into the paper. 
Allow a quarter of an hour for soaking. Then 
paste over again. Now remove the old news- 
paper, if any, and throw away. Get someone 
to take hold of two corners of the map and yow 
take hold of the other two, both of you cross- 
ing hande to turn over the map; lift up well, 
and placo -yóurí end dowh square on the clotk 


and yet the Earth possess its present form 
and condition. But Mr. Wragge had no 
mathematical knowledge, and so could not 
realise the impossibility of it having ever been 
so, even when it was pointed out to him years 
ago by myself and the late Mr. Marth. 

His holding these opinions was of no im- 
portance and did not affect his valuable 
meteorological work; but now they have 
been published by you, it is necessary to point 
out how erroneous they are because they may 


erroneous ideas in others, who may likewise 
have not sufficient knowledge of science to see 
their impossibility. Hence this letter. 

F. R. S. 


EASTER ISLAND AND THE ROMANCE 
OF THE PACIFIC. 


{[232.}—-It is a sad coincidence that the 
announcement of Mr. Clement L. Wragge’s 
death and his last letter should have appeared: 
simultaneously on pp. 223 and 224. All your 
oder readers will greatly deplore his loss. 
With reference to letter 209, you gave two 
articles on the large submerged plain which 
exists on ithe reputed site of Atlantis, but I 
do not remember hearing of Lemuria. Can 
any correspondent give an outline of the storv 
connected with it, and indicate its supposed 
position? I do not know what reason Mr. 
Wragge would have adduced for his second 


O 


effects—never failed to cure the headache. 
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and press out the air as you approach and lay 
down to the other end and your assistant’s 
hands are lowered. Now get some drying 
paper, hard white, and press out all the pasto 
from between the paper and cloth from the 
centre to the edges all round, and as it exudes 
sponge off with a sponge or cloth and clean 
water isome experts use a squeegee for this 
purpose). Continue to press out and rub down 
until no more paste comes out at the side, then 
. give a final rub down. If the map is dirty you 
may wash with a moist sponge at this' stage. 
It will not do later, and, when once dry, it 
‘cannot be cleaned up again. Be careful not to 
emudge any ink marks or blue pencil while 
doing this. Be sure to sponge off any paste 
that may have got on to the map; also at this 
stage it looke bad if allowed to dry, and cannot 
be got off. Now let the mount stand for about 
half an hour, and then pass a flat rod under- 
neath to loosen it from the board; also give it 
another dose of rod in another hour, being care- 
ful not to disturb any of the tacks. Then let 
the mount stand until perfectly dry. You may 
then take out the tacks and trim with a sharp 
knife and straight-edge as required. The small- 
scale maps are not quite so much trouble as 
this description would imply. Dad. - 


{361..—BOILING POINT OF WATER.—The 
reply of Mr. Hollis and the figures he gives 
Apage 234) encourage us to think it may be use- 
ful to the querist, and perhaps to others, if we 
give the results of the experiment we described 
on page 236 of the last issue. If they are 
plotted on squared paver and the best smooth 
curve drawn between them, pee necessarily pass- 
ing through any particular point. this curve 
{will give approximate values of the boiling point 
for any pressure in the range investigated. 
Space forbids the tabulation of the actual mano- 
meter readings and their differences, but the 
final results are as follow, the temperature 
being in degrees Centigrade and the pressure 
in centimetres of mercury :— 


Temp.......... 99.9 98.9 97.9 97.3 96.6 96.1 958.5 
Press........... 75.8 73.1 70.1 63.7 67.1 65.9 64.2 
"Temp.......... 94.7 93.9 93.3 92.7 91.3 90.7 89.2 
Preas........... 62.4 60.5 59.1 68.1 55.1 540 50.7 
Temp.......-.. 88.3 87.6 86.6 85.1 843 82.7 81.4 
Press 2.55. 50426 | 49.0 47.8 459 43.3 49.1 39.5 37.3 
Temp.......... 80.2 78.8 776 

‘Press........... 55.6 33.8 32.0 


H. S. T., H. W. B. 


[366.—SMALL OBSERVATORY.—I think 
hundreds of designs for Observatories 
have been given in ‘Ours,?” but the best 
of all, in my opinion, was that designed by 
the Rev. E. L. Berthon, which he described 
and illustrated on p. 83 of the “E.M.” of Oc- 
tober 13, 1871. As Mr. Berthon said then, most 
telescope-houses are built on wrong principles. 
The two desiderata in an observatory are free- 
dom from damp and non-interference with 
heavenly rays. I am sure the querist will find 
it pay him and his society to build a Berthon. 


e one described cost £8 10s., and. not includ-| 


ing its little transit room, was 10 ft. clear in- 
site. Any carpenter could put it up in a 
fortnight. Kappa. 


[874.] — DOUBLE STARS. — = 8062 Cas. 
-gtoperae? 16°.9; 1.68; Phillips, 1919: 3 2 Cenhet; 
128°.0; 0”.2; Aitkin, 1912: 3 13 Oephei; 79°.0; 
0.73; Fox; 1912: A Cassiopeiae; 158°.6; 
‘0.68; Phillips, 1920: n Casstopeiae; 258°.9; 
7.26; Phillips, 1920: the colour of the com- 
panion to this star is worth noting: 86 Andro- 
medae; §2°.2; 0'.78:; Phillips, 1920: P 1.*182 
Ceti; this star cannot be identified. Please give 
s number if possible. P.I. 209 Piscium (Z 186); 
40°.4; 1”.01; Phillips, 19290: 10 Arietis (Z 208); 
930.6; 0.4; Aitkin, 1912. W. MILBURN. 

Observatory, Tow Law, Co. Durham. 


[376.1 —POND LIFE.—Ameeba is found in cer- 
tain thick, still, and stagnant ponds and ditches. 
It is likely that ponds in your districts are not 
favourable for these specimens, as many ponds 
-would be auite unsvitable which apvear so. 
Volvox should be found fairly easily in the right 
ponds. I had many of these creatures and 
Amba a month ago, and no doubt could. get 


a few now together with other vond life speci- | 
mens, some specially favourable ponds being | 


near me. Should he plessed to give you further 
information by private letter. . 
Mackett, Optician. 
Tunbridge Wells. 


1379.1—IRON CHILLED ROLLS.—Without 
‘knowing the full particvlars of the methods used, 
and whot mixtures of irons are being dealt 
with, only guesses at the reasons which may, or 
may not, cause the fractures can be given. It 
may be that attempts are made to cast the chills 
absolutely solid, in which case many irons would 
‘have a tendency to split, or a wrong mixture of 
#ron for the purpose may be ın use. More prob- 
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ably, however, the castings. are removed from 
the moulds too soon, and by exposure to air the 
outside cools too rapidly, the interior of the 
mass not contracting so quickly as the skin, 
which oracks when the tension becomes. too 
great. Chilled rolls should be cast vertically as 


a matter of course, as horizontal casting causes 


the metal to be of unequal density on opposite 
sides, which would cause orneeine in some in- 
stances, More probably, however, the real 
cause of the trouble lies in the metal and the 
way in which it is melted, a badly mixed mix- 
ture of different irons often having indifferent 
cohesion under interna] stress. 
Walter J. May.: 


(382.1—ENLARGED PROSTATE GLAND. 
—Wildugen water can be purchased through 
any chemist, and costs 84s, a case of fifty bottles, 
and is just like drinking a weak soda water, as 
it contains a natural gas. The bottles have a 
white label and black lettering, “‘ ME San ec 
Georg Victor-Quelle.”’ e 
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QUERIES. 


i388. —EXTINCT VOLCANOES IN SCOT- 
LAND.—Would any correspondent give me any 
information ccncerning the extinct volcanoes in 


Scotland and their whereabouts?—Tourist. , 


(3€9..—-A DERANGED THERMOMETER.— 
Can any of your correspondents suggest a 
reason for a “six thermometer” becoming so 
deranged, suffering no harsh treatment of any 
kind, only having been removed from a wall 
inside to an exposure outside, to supply the 
place of a minimum thermometer? On the 
maximum tube the mercury ‘‘cuts’’ itself 
about 5 or 7 deg. below the freezing point. For 
some time back the index needle on that side 
would not draw by the magnet for some rea- 
son. There ig no appearance of “air bells” 
on any of the tubes, or at the ‘“‘end’’ of the 
tubes. At what temperature is it understood 
mercury ‘‘cuts” itself naturally?—A. R. 


(390.-_-MOTOR-CYCLE MAGNETOS. — 
Please say how the ends, or the equivalent 
ends, of the armature secondary coils in motor- 
cycle magnetos, “ Splitdorff’’ and ‘ E.I.C.,’ 
may be found in prder to apply tests for con- 
ductivity resistance. An elementary diagram, 
of the internal armature connections in each 
case would perhaps suffice.—R. K. 


[391.--MAXIMS FOR  § STUDENTS’ 
LABORATORY.—Could some of our chemist 
frientls give a few short maxims for use in a 
student’s laboratory, such as ‘‘ Never add an 
acid to a cyanide”’; also a few points in regard 
to Picric acid, reputed to be a powerful explo- 
sive, and yet used as a common dye for silk, 
eto.?—Safety First. 


(392.»>-COMPOSITIO ET OPERATIO 
ASTROLABIB.—Professor Skeat says in his 
edition of “Chaucer” that Spies of Messa- 
hala’s treatise in Latin entitled ‘‘ Compositio et 
Overatio Astrolabie’’ are in the Cambridge 
Library (that marked “Ti 3, 3,” with numerous 
diagrams), and that there is another copy in 
St. John’s College Library, Cambridge, marked 
F. 25. Can anyone tell me whether any direc- 
tions can be found in English for making this 
instrument?—W. Ireland. 


1393.J—-NICKEL STEEL BATTERIES.— 
After interviews with the heads of nickel steel 
battery makers, i.e., Vi-Fe, Alklum, Edison, 
their statements are so contradictory and self- 
laudatory that I am left in extreme doubt. 
Could any reader oblige with definite details of 
these batteries for car-starters? I also want the 
very latest and best class steel or steel alloy for 
a steel band about 1-32 in. (thicker and thinner) 
to pass round smooth rollers about 14-2 in. 
diameter at about 5,000-6.000 revolutions per 
minute. It must be of highest tensile strength 
and fracture-resisting quality. — Constant 
Reader. 


(394..—SLOW MOTION PICTURES.—How, 
in a very brief duration of time, are the 
numerous exposures secured by which “ retarded 
motion ” pictures are rendered possible?—A. E. 
Dixon. 

————————_ > 6 l 


Varnishes.—According to a recent patent 
by A. J. Disbury, 6, Weirside Road. Lewis- 
ham, London. a composition for dressing 
worn leather and the like is made by mixing 
the following mixtures: (1) gum arabic and 
gum copal dissolved in methylated spirit: 
(2) collodion dissolved in ether acetone and 
methylated spirit; (3) castor and linseed oils, 
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ANSWERS TO’ CORRESPONDENK 
E a a 


The following are the initials, ete., of letter: u 
hand up to d pa on Tuesday, December %, x 
unacknowledged ersewhere:— _ 
Searle—J. W. Smit- 
Delta S.~R.E.P.S.—S N. Forrest.—Townsend Roe 


Col. D. J. Smith—John Moss—Philip Havwort- 
N. K. Niness—W. G. Royal Dawson—Thon; 
Butler. i 

F. H. T.—No. 


R. M. M.—Thanks, no. ; 

J. E. P—Better send to the paper in whicb i 
appeared. 

T'CRCHLIGHT.—Dangerous, 
sidering surroundings. 

N. Grey.—You cannot gain speed without Itsiag 
an equivalent of pone ie Try it! is 

A. C. M.—Too personal; like some other correspe- 
dents, you forget ‘‘ Fas est et ab hoste doce.” 

New READER.—If you will send a rational $ 
shall appear; but we cannot spare space lor yr 
“ experiences.” — 

K. STRANG-ROLLAND.—To reply to your numeros 
queries would fll a number. Must really loot 1 
indces of back volumes. 

M.—You do not require a worm. The condenser 
is made by jacketing @ marrow glass ube inik 
a wider one, between both of which cold wae 
circulates. i i PIE ETER 
THERMOPILA.—No. By increasing tne ne l 

a certain point you are ‘actaally diminishing te | 

current, as there is a point at which a rerne 

actiod# takes place. iet et 

B. M—If the port is large cnoug supply th: 
amount of steam required it would make no & 
ference, but the narrowed outlet shown on yw | 
sketch would tend to throttle oe a at 2 

REFORMER.—From the time of Edwar | 
after law has been passed to regulate wage, ui — 
always in vain. Any sudden demand for labe, — 
as during the late war, raises wages, while’ — 
slackening as inevitably lowers them. | 

G. W—To dye my scarlet make a strong sr . 
'tion of cochineal in tauia ammonia and a st 
rate weak solution of nitric acid. Place the iny 
in the last-named solution for a couple of 
and then let it soak in the other till you gt | 
the shade you want. 

J. W. H.—Mr. Carlisle D. Grabam, an Eoglishma, i 

assed through the Niagara Rapids safely ins 
barrel shaped like a buoy on three ocaso- 
July 11, 1886; June 15, 1887; and August 2, 189. 
Wm. J. Kendall, who wore a cork vest, swam 
tirough the rapids on August 22, 1866. 

Lovis Grant.—Are the glands and valre ie 
Or are you pumping hot water? Or ar 
ridges on the plugs? If so, they mut be ate 
fully filed ot: Pn smear ee plug be wale 
and grit, pu e plug in place w 
mish and Fia twist, and, with plenty of Ga 

' grease, continually change the postion a 
plug until it bears equally and evenly all rous 

G. Hype—A “thorough bred ”’ horse is a hors A 
nare whose pedigree is registered in the hee 
Rook ” kept by the official agents of ed a 
Club. The founders of the lineage 0 can 
‘horougbred racehorse are said to be threo E et 
horses—Byerley Turk, Darley Arabian, and, se 
phin Arabian or Barb. To one or other 0 shot 
three all horses in the “Stud Book” trace : 
ancestry. i 

'TImzos.—Land-locked seas, such as the pare ya 
the Mediterranean, are little affected Ti ai 
tidal wave of te ocean, having meray pat 
tides of their owt. 2. The height of et d 
tidal wave varies considenably with the i S 
the mass of water in which it moves. A Puike 
Atlantic it is about 12 feet high; in pet oy 
from 3 to 4 fee}. In shallow seas and bay pe 
estuaries in free communication with p 
the height of the tidal wave of the ocean sae 
ve tao line of epring tide, tiere a atena Ù 
a e time of spring tides, the 

ference of level of 70 feet between high and br 

water. . 


— eae 
USEFUL AND SOIENTIFIO NOTES. 


Plant that Dislike Isolation * i 
ractical gardeners,” says “ : 
‘know full well how certain plants a 
isolation, and under some conditions 
refuse to prosper until given sul 3 
panionship. * Gentiana verna might 0e 
as an example of one of these, 
known patient amateur gardeners | oll 
years to satisfy this charming an not fl 
by accident or design, the plants pare ith 
or less grown over by some other yarn 
when they immediately did sat sags ik 
The explanation why such plants, p° ae 
majority, flourish better with compan i) f 


surely, especially «œ 


5. 


t 


direct rays of the sun and sweep 
Habit, or what one might ever € : 
ment, is also a factor to be reckon, fop : 
sometimes, some plants appearing to L 
sheer loneliness)’’ (C 


mic | 


-. {termination of the operation, 
especially awkward cases the worker has 


Jax. 5, 1923. 
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FAULTS IN DRILLING AND 
BORING. 7 
The difficulties which arise in the course 
of boring, or of drilling, in the lathe, or 
regular machine, require careful watch- 
ing, for they are liable to occur at all 
stages. Some happen at the beginning, 
some during progress, and some a the 
and in 


to be vigilant during the whole period. 
If he is not, the result will be perhaps 
inaccuracy, or breakage of tool or work, 


or spoiling of the last-named. For con- 


venience of discussion, separation of the 
items may be made under their headings, 
dealing first with drilling. 

Starting a Drill.—The initial onset of 
the drill point may be faulty from severai 
causes. In the first place, the natural 
endeavour to get the point running ex- 
actly in the centre of the marked circle 
may be defeated through the drill point 
being too thick, by dullness of the point, 
by the fact that the drill is bent, or does 
not run true, or through some defect on 
the surface of the piece, or just beneath. 
Lumpiness, or the presence of a blow- 
hole, or seam in the metal will rapidly 
slide the point over. The essential pre- 
caution when such trouble is to be feared 
consists in taking steps at an early stage, 
before the recess has assumed any size, 
to “draw ” it over with centre-punch or 
chisel, or by drilling at an angle with a 
hand-drill, if blows are objectionable. 
The hand-drill is also an excellent’ method 
when a drill is starting on a slope—an 
awkward proposition—since a good recess 
can be cut in the metal, ready for the 
reception of the point. Fig. 1 illustrates 
this, showing the end of the hand-driven 
drill as it prepares the pocket, and the 
other drill dotted. 

In faulty castings, or seamy iron, the 
cavities soon cause a point to stray, and 
considerable care is necessary to make it 
come right. If the work cannot be turned 
ever and drilling started on the back, the 
safest plan is that of positively controlling 
the drill by some extraneous guide, such 
as a plate with a steadying hole in it of 
the size of the drill, the plate being 
clamped on top of the work, with the hole 
concentric with the ci~‘le on the work. 
Forgings or casfings that carry a hard 
scale are troublesome for starting; a solu- 
tion often lies in grinding off the hard 
skin at the places to be drilled, or start- 

gng the recesses with another drill, say, 
a strong flat type, which is able to with. 
stand the skin safely. Occasionally it 
is policy to leave the more expensive twist- 
drill alone for a specially hard piece of 
stuff, and carrv the hole right through 
with a flat drill. which can be touched 
up and made good at little expense, or 
quickly replaced if broken. 

Progress of Drilling—In putting 
through short holes there may not be 
much bother in average cases, since little 
opportunity creeps in for deviation of the 

hole from a straight line, or troubles with 
heating, and flute clogging. At depths, 
however, exceeding three or four 
diameters many things may occur. Deflec- 
tion of the hole out of a straight path 
often happens, perhaps from the presence 
of cavities in the article, lack of truth of 
the drill, or lateral slip of the work after 
commencing. Even if the latter is firmly 
bolted or held in a vice, the table itself 
may slew a trifle, causing the drill to seek 
a new path out of alignment. When the 
drilling has to be accurate, the hole will 
possibly ‘come out at the back so much to 
one side that the casting or forging cannot. 
b2 used at all. Another fruitful source of 


fault comes from imperfect fixing of the 
job in a vice, or against the vertical face 
of an angle-plate; the drill pressure in- 
duces slip and the object swivels more or 
less, to the detriment of accuracy. This 
error, generally, is likely if the pressure 
comes right at one end of an article; care 
must be taken then to solidly block up 
under the end in order this slip shall be 
definitely prevented. Trusting to the 
frictional hold of bolts and clamps, or 
vice jaws does not give a guarantee of 
surety. Slotted or forked shapes are 
liable to introduce an added complication 
if they do not receive adequate support, as 
the drill undergoes a change of direction 


Should the top portion spring downwards, 


with the effect of bending the drill, and 
causing its point to start to one side on 
the lower arm of the fork (see Fig. 2). The 
amount of inaccuracy so induced may be 
more than the finishing reamer can put 
right. The remedy in examples of this 
character is to firmly block up the lower 


arm, and then insert a stretcher of wood 


or metal, or a bolt, between the gap. A 
wary eye has always to be kept as regards 
deflection when work happens to be bolted 
to an angle-plate, or near the edge of the 
table, and the pressure of drilling may 
readily produce springing, although not 
th2 slightest degree of actual slip ensues. 
A moderate amount of deflection is not 


easy to discern, excepting when the feed 
is released momentarily, or one hears the 
squeaking or hard going of the drill body. 

Troubles from heating are (assuming 
that the drill is in good cutting condi- 
tion) usually due to a misplacement of 
the work from one of the causes just 
specified, throwing excessive friction on 
the body, or because the going is difficult 
through lack of lubrication or chip clog- 
ging. The amateur with only his lathe 
for drilling is often in a more fortunate 
position than the regular drilling- 
machine operator when much dusty cast- 
iron has to ‘be done, because the swarf 
slides out better in the horizontal atti-. 
tude, instead of lying heavy and churning 
round and round in the hole, heating the 
drill, and wearing down its body. Lubri- 
cation is quite useless to ease the run- 
ning, for it cakes the dust into a more 
obstinate mass. Heating when wrought- 
iron or steel is being dealt with is 
generally due to insufficient soapy water 
oc oil being applied. Or, because the cut- 
tings obstruct the access of the coolant 
towards the point, a feature sometimes 
encountered when the drill has been 
ground wrongly, and gives off short chok- 
ing bits of chip, instead of a continuous 
spiral that will curl out freely, and not 
crowd the flutes too much. The length of 
a new drill is sufficient for all ordinary 
operations without attaining such a depth 


But drills ground down much shorter may 
perhaps be passed too far into work, and. 
the flutes be covered up at the end, conse- 
quently jamming occurs, and the tool 
breaks. 

Breaking Through.—The chief interest 
when a drill is emerging at the back of the 
piece is controlled by the condition of the 
feed device, and the way in which the 
object is secured. The best state of affairs 
exists if the feed is under sure control, so 
that the drill cannot jump forward, and 
if the work has been firmly fixed, per- 
mitting it neither to rise nor to slew aside. 
Then a flat or a twist-drill may be em- 
ployed safely, and the emergence will be 
gradual and with no risk of drill fracture 
or flying round of the work. These 
matters are of less importance when small 
drills are being used than as if a large 
drill is working, especially in tough mate- 
rial. Then incautious feeding, or the pre- 
sence of backlash in the spindle or the 
work-feeding mechanism, might cause 
disaster. Trying to retrieve the fault when 
a point has run partly through and 
jammed is awkward, for each attempt 
means only a fresh locking of the lips in 
the torn metal. Rigid restraint of the 
forward motion of the drill is'the only 
cure, best obtained by a well-fitted screw 
feed, for which reason the worker may be 
well advised to transfer a difficult job to 
the lathe, with the advantage of the screw- 
feed poppet and the absence of end play in 
the mandrel. Another dodge to cut out 
au torn end lies in applying a reamer, 
which, having several teeth, will not tend 
to jump into the crevice like a two-lip tool. 
Very careful handling, must also be men- 
tioned in regard to the going through of a 
point on: the back of work that slopes 
sharply; also where a web or other pra- 
jection comes a little way below or to the 
side, and may catch the lips and form a 
positive and sudden check to rotation. _ 

Although careful feeding, as a rule, 
must be done when breaking through, 


there is one exception that may be speci- 


fiel. This comes in for castings or 
forgings or scaly bar possessing objection- 
ably hard skin. Prolonging the conclud- 
ing stages unduly wears away the point 
and lips severely. The writer has tried 
modifying the lip angle of drills for such 
hard propositions, grinding the angle 
much flatter, and giving a sudden push 
at the last. The thickness of scale does 
not then get cut into much, but is forced 
down as a washer. Unusual operations 
such as this ought to be performed with a 
stump of a drill rather than with a new 
full-length .one, partly for the greater 
strength of the former, and as a reduction 


of loss in case of splitting. 


The Start of a Boring Process.—Accord- 
ing to whether existing holes are enlarged 
by boring tools in the drilling machine, or 
from the lathe slide-rest, or with a bar 
between centres, various points of interest 
crop up at the commencement. Accuracy 
of commencement depends on the state at 
the mouth of the hole, and whether it is 
much out of round or out of centre.’ Also, 
the mode of guidance or control of the tnol 
or the bar exercises an important ın- 
fluence. Under a faulty system, it may be 
that the rough-cast or punched hole will* 
take charge of the matter and force the 
tool to move in an untrue path, possibly 
through the whole bore, a fault which 
might be, and probably is, perpetuated in 
the finishing cut. Taking it for granted 
that stiffness of tool or bar, rigidity of the 
holding device, and absence of play in 
slides or spindle, are all in order, a 
slight error in grinding the tool will occa- 
sionally mar the success of the job. Such 
an error may-comprise too obtuse an angle, 
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that the flutes are completely obscured: ; whereby the tool’ or cutter is unable to ' 


i 
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curry the feed imposed and cut the metal 
freely enough. The edge, as a result, 
recedes, and something springs so long as 
the mouth of the hole (or the rest of the 
bore) imposes its will upon the tool. A 
common mistake, that of not grinding 
` sufficient front rake‘or clearance, accounts 
for troubles of this class. The ~“ interfer- 
ence ” of the curve of a hole with the heel 
‘and facet of the tool 1s a thing to be 
taken careful note of. It is safer to err 
on the. side of excessive clearance than not 
enough, for roughing purposes, and so be 
sure that the cutting is effected freely and 
not coerced by the untruth of the hole. 
A danger as regards coercion may be 
noted in respect of two-edged cutters, 
under circumstances where excess metal 
lies at one side of a hole. Using only 
a. single.edge cutter for roughing, the 


tendency of the thicker- metal to push 
away the cutter on that side of the revolu- 


tion dces not matter much. But should 
there be an edge working on the oppo- 
site side, this will be thrust too far into 
the scanty allowance on the further 
wall, producing more or less complex re- 
sults, Fig. 3, not only at the start, but 
probably so long as the bore continues 
in the eccentric form. 

A further consideration bearing on the 
question of eccentrically situated bores, 
or those of irregular or elliptical contour, 
relates to the depth of cut. As with 
other tooling processes, a failure to set 
the tool in decisively and deeply leads 
to numerous troubles, since at one part 
- of the rotation the edge will be pene- 
trating nicely into soft metal well below 
the skin, and at another will scrape round 
on the skin, damaging the tool edge, and 
causing deflection. Hence, preference 
-should be given to a good deep roughing 
cut, rather than two roughing cuts. 

Progress of Boring.—The thing to be 
feared in boring is some untoward occur- 
rence that conduces to a change while the 
cut is going through. Some defect or 
other may move the work, or the tool, or 
-cause a slight change of axis of a bar. 
Such defect is highly annoying when one 
has proceeded well. through with the job, 
which must possibly be commenced again. 
Cylinders of various sorts intended to hold 
' pistons as closely as possible constitute 
the most important section of this kind 
of operation, and it is surprising what a 
trifling thing will immediately leave a 
yidge in the bore, and a change in dia- 
meter. A halt, even of'a few seconds 
duration, during a finish cut, or the 
application of oil to the poppet . centre 
when using a revolving bar, or the 
-merest touch on the poppet hand- 
wheel to take up slack ‘all leave their 
impression, -A newly prepared boring- 
‘par, also, ought not to be employed for 
a long bore, for finishing ; the centre-holes 
in the ends have not had sufficient oppor- 
tunity to shape themselves and become 
burnished to a perfect fit on the centres, 
and so the bar axis alters after a short 
period of running. Therefore, a new bar 
needs good hard service before applying 
it to particular finish boring. 

Displacement of work, while held on a 
drilling machine table, or on a face-plate, 
or on the boring saddle, must be borne 
in mind, and “witness ” circles struck on 
one end or both ends, larger than the 
circle cut by the tool. The means of 
accurate resetting thus remains for 
emergencies. If the boring has -been 
started without doing any marking-out, 
the resetting must be accomplished 
according to the available facilities, such 
as with a bent pointer in the spindle or 
bar, or on the sliderest, or by calipering 
T a between-centres bar, if it is round 
and true. The practice of employing a 
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boring-head .fitted with three’ ‘or ‘four 
hardwood or brass pads to rotate against 
the bore just aftér-the cutters is a good 
one as regards resetting, because it affords 
a simple means of bringing the partly 
completed bore concentric again. 

A commen cause of displacement 
springs from want of judgment in block- 
ing up castings, etc., which cannot lie 
direct on the metal of a face-plate, or 
table, or saddle. Instead of interposing 
absolutely rigid packings, something is 
put under that-alters before the boring 
has terminated—possibly soft metal, or 
blocks with high parts or ridges which 
become compressed, or wood that is too 
soft or put wrong way of the grain. The 
operator finds’ that he needs to tighten 
the binding bolts, and then the axis is 
thrown out of alignment. 

Finally, an observation may be offered 
concerning the state of the cutters for 
passing through long bores. As no change 
is permissible in the condition of ~ the 
cutting edge, care should be taken not to 
have the nose too soft, so as to wear 
quickly, nor too hard, so as to chip out. 
Further, the best state of permanence 
may not be assured by mere’ grinding, 
because of the comparative! roughness of 
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the edge if finished thus, but oil-stoning ; 
should be resorted to for the purpose of 


eliminating the ridging and wire-edge. 
The. wear will consequently, take place 
evenly all along the edge that touches 
the work. 

The Termination of Boring.—The con- 
clusion'of a boring cut does not present 
usually any of the problems that arise 
when a drill breaks through. . Provided 
the feed is steady, the cutter will emerge 
quietly and with no inaccurate effects on 
the last bit of ‘bore. Almost the only 
trouble concerns termination when there 
is-4 face-plate or chuck adjacent to the 
end, and clearance for the tool nose to 
pass into has to be ensured; or when a 
cylinder, etc., has a blank end or over. 
Extra care is desirable in feeding up into 
the last fraction of an inch, yet the tool 
should not be permitted to linger too 
much, or it will cut larger. 

The simultaneous boring of two holes 
with separate cutters in the same bar is 
an operation sometimes practised, such 
as for two distinct plummer-blocks, or the 
bearings of a bed cast in one. As regards 
the termination of the cut in, such 
examples, an essential precaution isto 
see that both cutters finish simultaneously 
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—especially if the cutting is rather deep, 
otherwise trouble will ensue from th 


spring of the boring bar. So long as 
both cutters are engaged, the pressures on 
the bar will be uniform; but if om 


emerges, there is opportunity for the bar 
to slightly alter its axis, throwing the 


cutter still working into a slightly dif- 


ferent radius. 
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SOME VARNISH VAGARIES—IV. 
(Concluded from page 231,) - 


Our concluding instalment of this er 
cellent booklet will, we are sure, complete 
the appreciation of all readers. We need 
only add that those wishing to preserve 
for future reference can get bound copies 


for 2s. 6d. each from Messrs. 


Abbey, E.15. 


RUNNING, SISSING, OR CESSIXG. 
instead of | 


Definition:—The varnish, 


Robert 
Ingham Clark and Co., Ltd., West Ham 


flowing out upon the undercoat, runs from © 


the brush leaving irregular patches um | 
covered, which defect is not remedied by 


repeated brushings. 
Causes.—Grease 
andercoat. 
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Fic. 6.—Running, Sissing, or Cessing. 


Chill. 


Ammonia fumes. 


saa è 
In old work, grease or dirt upon h 


surface. 


To Prevent.--In old work thoroughly 


clean the surface, before varnishing, m 
been - dissol 


(never with soap), and well wash off m 


water in which soda has 


cold. water. 


In varnish work which has been allowed 


to stand, immediately 
tion of another coat, go over 
very lightly with pumice pow 
water to remove any sweat. . 

With grained and similar oil 


upon which the grease has hac 
assert ‘itself, go over the work 
coats of diluted animal size 
handfuls melted in a bucket of 


face with a sufficient key or gp to 
up the varnish. Another method, ¥ 
animal size is not available, is t0 


kills the grease and ailords 4-4 
key ; but this process is not recomm! 
as although the whiting is finely 16718? 
its minute (particles are apt .to 8° 
finished surfage)a scedy appearance. 


here 
rub over 
the work with powdered whiting, wie 
ended, 
tel, 


the 


before the applica- 
the wor 
der a 


colour 


work which has been allowed to stand gr 
| time 

with two 
(a couple ¢ 


but applied cold), which will give gi | 
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. To Remedy.—In the case of old work, 
as soon as the trouble manifests itself, 
clean off while wet the varnish already 
applied with American turpentine; see 
the surface is thoroughly clean and then 
varnish. epo oy 

“With grained and other oil-colour work, 
clean. off the varnish while wet, size as 
described, and varnish when quite dry. 


If the varnish which has run or sissed 


has been allowed to set, then the work 
must be pumiced down to the colour and 
revarnished. 


Linixe, ROPING AND SILEING. 


Definition.-—Parallel ‘lines more or less 
Pronounced, which show upon the surface 
of the varnish when it dries. As they 
appear more or less closely together they 


' take the name of “ Lining,” t6 Roping,” 


or ‘‘Silking.” A similar defect. is known 
as “brush marks.” ` 
_ Causes.—Varnish that has, on account 
of age or from being stored in too cold a 
place, become round or stout. 
Employment of fattened varnish from a 
‘badly corked can. | 
Chill or cold draught at the time of 
application. | 
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filling up all irregularities and fissures 
with the proper filling up’materials, and 
then allowing every application of colour 
and varnish to hard n. thoroughly before 
the next is applied. . Fg 

The various coats should be applied in 
proper sequence: that is, from “‘ presto ” 
to hard drying, finishing always with 
elastic coats. l i 

'Each varnish coat should be carefully 
rubbed down, and if alloyed from any 
cause to stand, should be lightly felted 
with pumice flour before the next is 
applied. Lg 

In the highest class of work stringent 
care must be taken, to level perfectly 
every undercoat from the filling upwards. 
An irregularity left upon any of the coats 
is very liable to show through each suc- 
ceeding coat and finally to assert itselj 
upon the surface of the finished work. 


_ Varnish should be applied evenly and, 
except in the ,case of the finishing coat, 


somewhat sparingly. : 
The finishing coat should always: be 
floated on in as generous a manner’ as 


possible and be thoroughly well worked 
out under the brush. © 


Fic. 7.—Lining, Roping, and Silking. 


*‘Laying-off’’ or working varnish too 
long under the brush. 

To Prevent.—In the case of a varnish 
which has stoutened with age, the addi- 
tion of an extremely small quantity of old 
linseed oil (preferably slaked. with lime) 
will ensure a perfect flow. ‘ | 

In the:icase of varnish stored in a cold 
place, slightly warming so as to bring the 
bulk to a temperature of about 65 to 70 
degrees will prove effective. - 

It is an excellent plan to bring the 
varnish can into the varnish room, at least 
twenty-four hours before it is opened; 
by this precaution the temperature of the 
varnish and the room assimilate. If this 
cannot conveniently be done the immer- 
sion of the can in a pail of warm water 
is recommended. 

Brush marks are produced by working 
the varnish too long under the brush, 
and usually in cold surroundings. 

To Remedy.—Rub down the work care- 
fully until the surface is level, and then 
apply another coat of finishing varnish in 

, a suitable temperature. 


NOTES For VARNISH USERS. 


To ensure a perfect finish it is essen- 
tial that the foundation work be well 
prepared, first knotting, priming, and 


Allow each coat to harden thoroughly 
before the next is applied. 

Avoid so-called ‘‘ one-coat’’ work; that 
is, one coat only of finishing varnish over 
either black japan or colour. Black 
japan and all colours are more or less 
porous, and especially so after felting. 
At least one intermediate coat of hard 
drying varnish is necessary to uphold the 
finishing coat and prevent “sinking.” 
Two coats are better, and followed with a 
full and flowing: coat of finishing body var- 
nish, will produce a lustrous and durable 
result, l 

Use a reliable filling. Too little -atten- 
tion is usually given to this most im- 
portant item of painters’ material. As it 
forms the base of all good work, an article 
of approved and established merit should 
be employed. Inferior filling, although 
often satisfactory in dry, will afterwards 
crack into innumerable fissures and carry 
this. defect through each superimposed 
coat to the finished surface. 

Finishing varnishes of the highest 
standard, though rich in bearing out 
qualities, are’ necessarily comparatively 
thin in consistency, and are expressly so 
manufactured to ensure perfect flow. They 
may, if so desired, be readily made stouter 


by taking two varnish cups and pouring 


‘the varnish from one to the other for a few 
minutes. ‘This process, technically called 
““youncing,’’ is also excellent, when 
applied to the first varnish poured out 
from a can which has been standing for 
any length of time; in this way the gases 
generated are effectually dissipated. The 
finest and. oldest varnishes are apt to be 
a little tricky in working if used imme- 
diately the cork is drawn from the can. ` 
Another method of giving, when desired, 
increased body to varnish, is to pour out 
what is required the night: before or a few 
hours previous to use, taking care, how- 
ever, to cover the pots well to prevent con- 
tamination from dust. get ae P 
For outdoor varnishing choose fine days, 
avoiding as far as -possible extremes of 
heat and cold. Wet or foggy days are 
very „detrimental to a fine finish, and 
windy, dusty days are for obvious reason. 
equally objectionable. = ... _ 4 
For indoor varnishing good ventilation 
and a free current of air, preferably from 
the top, are a sine qua non if the best 
results are to be obtained. Strong and 
especially cold draughts and damp condi- 
tions are te be avoided. os, 
The most suitable temperature for var- ` 
nishing is about 70 degrees. oF 
Varnish needs no admixture and should 


| be used as received from the manufac- 


turers. 
Varnish, especially for finishing coats, 
snould always be strained through muslin 
to eliminate skin, nibs, or’ other ex- 
traneous matter. | wee. 4% 
Promptly and securely recork partly 
used cans, or the varnish will fatten. 


In pouring out varnish from a can, take © 


care that the last ‘dregs are. not used ; 
these may be worked off for mixing and 
odd jobs. 

Wien opening a can, 
varnish to stand a little while before use 
so that the gases generated may evaporate. 

Varnish should be stored in a place with 
an even temperature of about 65 to 70 
degrees. i “ 

For rubbing down, temoving nibs, etc., 
always have on hand a few blocks of 
pumice stone, the edges and corners of 
which have been carefully’ rounded off; 
and when in use see that these blocks 
are frequently rubbed and cleaned on the 
stone and never put on the work in a 
dirty, clogged-up condition. 

Employ only the highest class colours, 
and see that they are sufficiently but not 
over bound. 7 

Always mix the last coat of colour with 


a little of the same hard drying varnish { 


which forms the first varnish undercoat. 
This conserves the colour and improves 
the work. 


. i 
To remove bloom, stain, weather marks, | 


or dirt, and without injury to the var-', 
nished surface to renovate its gloss and . 
lustre, nothing excels a mixture of old — 
linseed oil. methylated spirit, and vinegar 
in equal parts. Apply with a clean rag 
and afterwards wash down the work plenti- , 
fully with cold water. 

Use absolutely cold water in all paint- 
shop operations, and especially in flattmg 
and rubbing down. Warm or even tepid 
water softens the varnish and impairs the 
work. l E 

Use only genuine American turpentine ; | 
avoid Russian turpentine and turpentine . 
substitutes. 

Never cover white lead ground in oil 
with water to keep it in moist condition, 
but always with oil. ‘Water is extremely 


difficult to eliminate, and incorporated in ] | 
undercoats with the lead used, is fre- 
quently the cause of serious trouble with į į 


the completed work. | 
Use only. the | finest quality brushes. 


allow the: first = 
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When not in use keep them suspended u 
to the roots in varnish thinned wit 
American turpentine and securely covered 
to exclude dust. 

Where possible keep the vessel contain- 
ing them in a warm cupboard. 

It is best, when putting away, to leave 
the brush full of varnish. 

Before commencing operations, well 
work out the varnish from the brush on 
the edge of a cup, so as to start with it 
clean and in the best workable condition. 
It is prudent to test the cleanliness of 
the brush by varnishing a polished piece 
of glass; held up to the light the glass 
will at once reveal impurities, such as 
skin, dust, or nibs. 

Never put a brush in water. 


— 3D 6 Oi 


SIX STEPS UP THE LADDER 
TO THE STARS. 


ROYAL INSTITUTION CHRISTMAS LECTURES. 


Professor H. H. Turner delivered the 
first of the Christmas Lectures at the Royal 
Institution on December 28. He said :— 

Constellation is a long word for chil- 
dren and hard to understand, but when 
the groups of stars are seen to form a 
picture it becomes so much easier, and 
the imagination of the child is equal to 
that of the primitive peoples. These con- 
stellations seem to revolve round the Pole 
Star, and Cæsar said he was as constant 
as the Northern Star and as true-fixed. 
He was so true-fixed, said the Professor, 
that he would not pardon Cassius, and thus 
led to his own downfall. But the Pole 
Star was not quite so true-fixed; in fact, 
in Cæsar’s time we should never have 
recognised it as the Pole Star at all, 
although in Shakespeare’s time we should. 

By means of toy searchlights playing 
on a toy Zeppelin and the use of a scale 
it was shown how distance was calculated. 
Of course, in applying the method to the 
stars no searchlights were used. Professor 
Turner explained how, by observing from 
cwo stations, one on each side of the Sun, 
calculations could be made. It took six 
months for the Sun to go round, but the 
stars would wait even longer than six 
months. Then the Professor told of the 
distances, which opened both big and little 
eyes. Instead of talking of a. quarter of 
a million miles they said that light took 
about one-and-a-quarter seconds to travel 
that distance. Thus they said the distance 
to the Moon was one-and-a-quarter 
seconds, while to the Sun it was eight 
minutes. It took nine years for light to 
come from Sirius. From the Pole Star it 
took sixty light years. From some of the 
remoter stars it took hundreds and thou- 
sands of years to come. 

It was only in later times, said the Pro- 
fessor, that we had come to learn much 
about the distance of the stars. He told 
of Galileo’s discovery of the principle of 
4he pendulum, and said that, however far 
off, the length could be known by the 
swing, and that it had now been found that 
there were stars which swing and vary in 
light regularly, the brightness being known 
‘from the time of the swing. When this 
was compared with the seeming brightness 
‘the distance was found. The distance of 

the Sun had, however, to be calculated, 
and one famous method was by observing 
-he transit of Venus. In order to show 
0w the Earth and Venus revolve round 
he Sun, the Professor showed a stellar 
-ace, the audience hailing the progress of 
he contest with great enthusiasm, 


Tne FINDING oF NEPTUNE. 


Professor Turner’s second lecture on 
Saturday last was mainly a repetition of 
the facts which record that an English 
astronomer would have discovered Nep- 
tune before the German but for the failure 
of Adams to meet Sir George’ Airy, 
Astronomer-Royal of the time, although 
he called at Greenwich Observatory three 
times. On the first and second occasions 
Airy was away, and on the third he was 
having his customary after-dinner “ nap.’ 

Adams, who was at Cambridge Univer- 
sity, also wrote to the Astronomer-Royal 
in October, 1846, giving his calculations 
proving that some unknown planet was 
influencing Uranus, and showing where it 
was to be found. The Astronomer-Royal 
referred the matter to an assistant, an 
the assistant, by delaying at a friend's 
house over a cup of tea, lost the oppor- 
tunity of a clear sky for his observations. 


—_——_— 2. 6oe<_——_ 


SCIENTIFIC SOCIETIES. 


—_———— ee 


BRITISH ASTRONOMICAL 
ASSOCIATION. 


At the meeting of the British Astrono- 
mical Association at Sion College on the 
27th ult. a discussion took place on the 
twinkling of the stars. 

Miss Catherine Stevens gave the sub- 
stance of some observations on scintillation 
of stars made by a Russian observer at 
Irkutsk. The celebrated English observer, 
the Rev. W. R. Dawes, in the earlier half 
of the last century, noticed that sometimes 
the images of stars became triangular in- 
stead of round. This. appearance is con- 
firmed by the Russian observer, who asso- 
ciates it with wind from East or South- 
East, but considers it an indication of the 
force of the wind rather than of its direc- 
tion. 

Captain Ainslie argued that the main 
cause of scintillation was physiological, and 
that the phenomenon depended on the state 
of the observer, in such matters as eye- 
strain or fatigue or general health. 

Dr. Steavenson objected that he found 

the effect under conditions that precluded 
this explanation. 
- The Rev. Theodore Phillips maintained 
that the phenomenon was not strictly per- 
sonal, and also claimed to have observed 
the triangular effect in different directions, 
changing not by rotation but spasmodi- 
cally. 

Dr. Crommelin quoted the experience of 
American astronomers, whose photographs 
on the same plate would show images of 
the same planet defective now in one part 
of the disc and now in another, proving 
that, whatever the cause of variation, it 
could not be physiological. 


ORIGIN OF BINARIES. 


Dr. Steavenson gave a short account of 
various claims that had been made in 
respect of observation of the alleged Nova 
in the constellation of Lyra, which was 
announced from Roumania at the begin- 
ning of the month. Observers at York 
said they saw a bright red object on two 
nights, but the place was at least twelve 
degrees from that reported by Zwierel, who 
seems to be unknown at Bucharest. In 
the absence of any news from America, 
where sarely it could not have been univer- 
sally cloudy at the time, the Nova is gener- 
ally regarded as a myth. 

Mr. Doig contributed a paper on the 
origin of binary stars, dealing with the 
three alternative suggestions of capture, of 
independent condensation of two masses in 
the same nebula, and of fission of a rotat- 
ing mass, accentuated by tidal forces. He 
thought it exceedingly unlikely that many 


binaries could have been caused by cap- 
ture, inasmuch as it is stated that im ten 
thousand million years not one in three 
of the stars will approach another star 


within a distance seven times as great as ` 


that of Neptune from the Sun. Probably 
the wide optical binaries were formed by 
condensation, and the close spectroscopic 
and eclipsing binaries by fission. 

Mr. Maunder thought too much might 
be made of the analogy with the solar 
system, in which the Sun is so prepon- 
derating, the rest of the system having 
only about one-thousandth of the Sun’s 
mass, whereas we know that in some 
systems two or more great bodies are of 
nearly equal size. In the same way he 
thought the proportion of nucleus to outer 
appendages might vary very much in 
different cases, and a great deal of the 
argument on general characteristics would 
thus fall to the ground. 


ZODIACAL COUNTERGLOW. — 


Mr. Burns spoke of the “ Gegenschein ” 
or Zodiacal counterglow. He said it was 
probably due to a condensation of 
meteorites near the neutral point where 
the Earth’s attraction was equal to the 
Sun’s, but beyond the point of the shadow 
of the Earth cast by the Sun. In this 
manner the meteorites which congregated 
there for a time and were continually re- 
placed by fresh ones as they gradually 
escaped from the neutral region, were 
always visible. 

Dr. Steavenson described some observa- 
tions he had made during the summer of 
the, planet Venus, which showed white 
patches in positions gradually varying 
from May to August in a way which, 
though not reliable as a check on the 
planet’s doubtful rotation period, might 
very well indicate the inclination of its 
axis to the plane of its -orbit. ; 


MICROSCOPICAL SOCIETY OF 
VICTORIA, 


An ordinary meeting of the Society was 
held at the Rooms, Swanston Street, Mel- 
bourne, on Tuesday evening, October 17. 
The President, Mr. Jas. Alex. Smith, 
occupied the. chair. 


DEMONSTRATIONS. 
GLOBULE LENSES AND THEIR MANUFACTURE. 
By Jas. ALEX. Smitu (President). 

The demonstrator said the first micro- 
scope was a compound one; it was in- 
vented by the discoverer of the telescope, 
Jansen, and appeared, in fact, to have 
been simply a reversed telescope of some 
6 ft. in length. 

Then came a considerable period during 
which simple lenses, or combinations, and 
their equivalents, were used. Amongst 
these latter were lenses formed by fusing 
thin wires of glass into globules. Saur- 
prising power and definition could be 
attained by them. , Much good work was 
done with such lenses. Even in these days 
of perfect instruments they were not wholly 
to be despised ; and none need be without 
one, their making was so simple. 

‘By means of blackboard illustrations the 
lecturer demonstrated the optical geometry 
of the sphere. He showed that if the emer- 
gent rays were parallel—the condition of 
clear vision-—the conjugate, or in this case 
the principal focus, would be one and 
one-half times the radius, or three-fourths 
of the diameter of the sphere, when the 
index of refraction was (as in plate glass) 
1.5. It followed that, considered as a 
lens, a sphere 4 inch diameter had an 
equivalent focus of 3/16 inch, and a sphere 
of 1/25 in diameter had a focus of 3/100 
inch, or less than 1/30 inch. In the first 
case the magnification, referred to the 


as visual 10 inch, was about 55 
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" diameters; in the second instance, 333 
: diameters. Much more minute globules 
z could be easily made and, with practice, 
: wsed. 

` It must be remembered that the focus 


; was situated only one-fourth of the dia- 
à meter of the sphere from its surface. 
Therefore thick cover glasses often were 
Also, the position of best 
seeing was when the eye was almost in 
To cut out ex- 
and to reduce spheric 
aberration, it was well to mount the 
globule on a thin metal plate, the plate 
being next to eye, and pierced with a hole 
or diaphragm opening of about one-fourth 
Globules of 
inch diameter were conve- |: 


not permissible. 


contact with the globule. 
traneous light, 


of the sphere’s diameter. 
about 4 to 4 
nient for field work. 


Then followed a demonstration of the 


making. A rod of. soft ‘ soda-glass ” 
(flint glass being apt to discolour), } inch 
diameter, was softened in a half-inch 


Bunsen gas flame until about one inch was 


quite plastic, then drawn out into a 


thread of the required diameter (about 


one-third of the diameter of the finished 
bead required). This was snapped, when 
cool, at a file notch, gently entered into 
the extreme edge of the Bunsen, and with 
continued turning kept therein until the 
glass had fused and accumulated into 
a sphere of the size wanted. No precau- 
tions were necessary in cooling. A por- 
tion of the rod could be left attached as 
a handle. Small globules could be made 
in a spirit lamp, or even in a candle 
; flame. The beads were quickly made. A 
; number should be tested, and the experi- 
menter should not rest until he had 


secured by selection the good definition 


that was certainly possible. 

Dr. Kaufmann, in expressing his appre- 
ciation of the President’s demonstration. 
said that long before he became an earnest 
microscopist he had noted the clear defini- 
tion of these globular lenses. 


Rock SECTIONING. 


By J. M. Wi son (Assistant Hon. Secre- 
tary). 

Throughout, at each point, the demon- 
strator showed the actual materials and 
-methods used, and stressed the simplicity 
and cheapness of the process. None neel 
fear to secure results. Briefly, the points 
were as follows :— 


Hand Grinding. 


Apparatus : One iron plate, about 12 in. 
by 7 in. by 4 in. Two 10 in. by 4 in. 
discs of plate glass. “ Handles” or slips 
of 4 in. plate glass about 1/16 in. larger 
than micro. slips. Glass slips and cover 
glasses. Small metal plate and stand on 
which slips or handles may be warmed. 
Small spirit or Bunsen burner for heating. 

Cements : For securing specimen to slip, 
Canada balsam in turpentine. For attach- 
ing cover, Canada balsam in xylol. For 
attaching slip to “handle,” bee’s or 
paratin wax. 

Abrasive powders: For rough grinding 
“100 hole” carborundum. For medium 
grinding, “ F.F.F.” carborundum. For 
fine grinding, * 25 minute ” carborundum. 
purchased, or “ washed ” from the results 
of previous grindings, rejecting all matter 
which settles through a 6 inch depth of 
-still water in less than 25 minutes. 

Preparation of specimen: Chip the 
rock, which may be about 1 in. sauare, as 
thin as possible. Grind on the iron plate 
until flat with “ 100 hole ” carborundum. 
Wash. Grind on first glass plate with 
“F.F.F.” carborundum or flour emery 
until the surface will reflect light fairly 
well. Wash, dry. 

Attachment of the specimen : As many 


slips as may be reauired for 7 or 8 days: 
They will keep that time. | 


may be treated. 
Warm the slip on the metal plate, a piece 


O 
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in turpentine thereon. 


thereto. ‘Cool. 


Grinding face of specimen : Rough grind 
as before until translucence is attained. 
Wash. Fine 
grind on the second glass disc with the 
finest grinding powder, “ 25 minute” car- 


Medium grind „as before. 


borundum preferred. Wash. Dry. 


ing the handle, since the attaching wax, 


itself, gives rise to polarisation effects. If 
the specimen is sufficiently thin, quartz 
therein should not show a higher polari- 
sation colour than a light yellow of the 
Continue 


Ist Order on Newton’s Scale. 
grinding if necessary. 
Covering specimen : The slide is warmed. 


taking care not to soften the hardened 
balsam. A cover is then attached by a 
The comovleted 
specimen is then set aside for several days 


drop of balsam in xylol. 


to harden, or dried over a small flame. 


- Machine Working. 
The use of a machine saved about three- 


fourths of the time. For instance, an 
inch specimen can be cut through by a 


slitting disc using 100 carborundum in 


from 3 to 5 minutes. 

The machine exhibited was very simple, 
effective, and not costly. The basis was a 
sewing machine table, treadle, and ily 
wheel. A round belt was arranged to 
drive 4 64 in. diameter slitting disc of 
No. 26 flat galvanised iron at about 800 
revolutions per minute. The rock held in 
a gripping device was pressed against the 
disc by a radially moving arm. The first 
cut was then made, feeding with 100 car- 
borundum. A second belt was substituted, 
driving a vertical spindle upon which ian 
iron grinding disc of about 8 in. diameter 
by 4 in. thick was attached. The grinding 
for attachment was effected on this disc. 
Then the specimen attached to a slip and 
the slip to a “handle ’’ secured in a grip 
as before, was cut through close to the 
glass, rough ground on the rotary disc, 
then finished as before. 

The President congratulated Mr. Wilson 
on the clearness of his exposition, and on 
the very excellent results’ he was attain- 
ing in serious work. 


CRYSTALLISATION OF METALS. 
By Roy J. Bennie (Hon. Editor). 


The demonstrator said that it was in- 
teresting to follow the successive stages of 
crystallisation when a metal was cooled in 
a mould, as in ordinary foundry practice. 
There were two ways of observing the 
“setting” of the fused mass; first, by 
sectioning, polishing, and etching the 
cold casting ; and, second, by causing the 
molten metal to be removed from the 
mould when part of it had set. Castings 
always ‘cooled from the walls inward, 
owing to the local chilling. Consequently. 
when the still molten: metal was removel 
from the mould, masses of crystals were 
observed forming the outer layers of the 
future casting. By successively delaying 
the time of pouring off the still molten 
liquid, various stages of solidification 
could be observed ; and the physical pro- 
perties of the metal cast in a particular 
form of mould could be conjectured from 
the observed crystal forms deposited in 
the successive lavers. He exhibited some 
crvstals of lead so obtained. 

The President said Mr. Bennie’s con- 
tribution had a distinct value, and forme‘ 


of asbestos card, and a piece of ordinary 
card intervening. Place a drop of balsam 
Heat until, when 
cold, a blunt knife point will neither 
slide through it under pressure nor chip 
pieces from it. Warm the specimen, press 
it strongly into contact with the warm 
slide by a cork, applying the pressure so 
that bubbles are not formed. Melt sufħ- 
cient wax on a handle, and attach slip 


Test for thinness: Place under the 
microscope in polarised light, first remov- 


‘such that the plate of chromosomes is 
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an effective link connecting the considera- 
tion of metal in mass and an analysis such 
as that shown in Colonel Law’s recent 
‘paper on “ Metallography.”’ 

In view of the impossibility of taking 
all the papers on the list, Mr. J. Stick- 
land asked that preference be given to a 
younger member, and that his contribu- 
tion on “ Sponges ” be deferred. 


CELL Division. 
By P. Crossre Morrison. 


Introduction : Every living body, plant 
or animal, develops from the egg cell or 
seed from which it originally springs by 
a process of cell multiplication, so that 
cell division, the necessary concomitant of 
growth, is one ,of the commonest vf 
biological processes. 

Until recently there were thought to be 
two methods of cell division :—(1) Direct 
division or Amitosis; and (2) indirect 
division, variously known as Mitosis or 
Karyokinesis, but latterly it has been 
considered improbable in the extreme that 
the former ever occurs. 

Mitosis is a mechanism to ensure each 
of the two daughter cells from a cell divi- 
sion getting its fair share of cell contents. 
A “resting” nucleus under the high 
power appears as a heterogeneous mass of 


į substance, some, the chromatin, taking up 
| hematoxylin readily, and the rest karyo- 


lymph, etc., remaining very lightly | 
stained. | | 
Stage I. Prophase. When a cell is 


about to divide, the centrosome, a small 
body just outside the nucleus, divides into 
two, while the chromatin becomes re- 
arranged in the nucleus to form a tangle 
of long threads, instead of amorphous 
masses. These threads gradually contract 
and thicken, forming chromosomes, each 
of which splits longitudinally into two, 
one half being destined for each daughter 
nucleus. Meanwhile the centrosomes sepa- 
rate to opposite poles of the cell, stretch- 
ing out between them long, very fine 
threads, known as spindle fibres, and the 
nuclear membrane disappears. 

Stage II. Metaphase. The split chromo- 
somes now arrange themselves across the 
equator of the cell, the centrosomes being 
at the two poles, with the spindle drawn 
out between them. The arrangement `s 


really split through, forming two plates 
close together. 

Stage III. Anaphase. 
plates will then follow along the lines of 
the spindle, one plate. containing one half 
of each of the original chromosomes, going 
to each pole of the cell, which has mean- 
while elongated itself and developed a 
waist at the line of the equator. 

Stage IV. Telophase. The chromo- 
somes having reached the limits of the 
spindle, now clump together to form a 
compact mass of chromatin near each 
centrosome. Round each mass a new 
nuclear membrane is formed, and finally 
the cytoplasm divides at the waist, giving 
two separate cells, the chromatin of the 
new nuclei becoming vacuolated to give the 
characteristic “resting ” stage. 

Conclusion: A resting nucleus is not 
resting except from reproduction or divi- 
sion, for it is when in the “resting ” 


stage that a cell is physiologically most |; 


active. 

The number of chromosomes is constant 
in any one species, man and the banana 
having 48, Lepidosiren (S. American Lung 
fish) 38, frog 24, Ascaris Megalocephala, 
var. Univalens (round worm of horse) 2, 
and these chromosomes are believed to be | 
the carriers of the hereditary characters 
of the organism. | 


The time taken for a complete mitosis | | 


varied_in different. species and in different 


tissues from halfs anchour to several hours. {h 


Observation was difficult, since obvious! + © 


Each of the two © 


i 
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this determination must be made by ob- 
serving unstained living tissue. The quick 
healing of clean wounds was due to cell 
growth as soon as the blood and lymph had’ 
coagulated to form a matrix joining the 
severed parts. The fission of Protozoa pro- 
ceeded by mitosis complicated by various 
ather activities inherent in organisms, 
the whole of whose functions depended 
upon a single cell. 


r 6 oe 


SCIENTIFIC NEWS. 


_ Professor Sir W. H. Bragg, who lectured 
on ‘Crystal Models’’ at King’s College 
on December 28, said that chemists were 
experiencing a new power of vision, the 
X-ray. Pasteur, by the use of the micro- 
scope, made it clear that a great part of 
life lay in the very small things. He 
founded bacteriology, upon which our very 
health depended to-day very largely. But 
the microscope was limited, and no further 
improvements in it were possible. Here 
stepped in X-ray. With it we could see 
right down to the very smallest of things. 
We could, so to speak, see atoms, and how 
Nature began to build. The rays took us 
down to the very bottom of things in 
nature. The point was that with X-ray 
it was possible to see the things previously 
only inferred, and the moment a measure- 
ment could be applied science advanced. 
Chemists were starting a whole new field 
of research, which was centred round the 
little atoms of crystal, as chemistry in the 
past centred round the molecule. 


The Report for 1921, by Mr. Joseph 
Baxendale, F.R.Met.Soc., the Meteoro- 
logist to the County Borough of Southport, 
the Observatory maintained by which is 
the largest and best equipped meteorologi- 
cal station in the British Isles, contains 
the usual record of good work, restrained 
as it is by any research-endowment or 
suitable fund other than the rates. The 
weather of 1921 is reported as undoubtedly 
the most remarkable during the observa- 
tory’s fifty-years’ existence, its outstanding 
feature being a high mean atmospheric 
pressure, which commenced, as also did 
the drought, in August, 1920. The reality 
of the cycle of nearly 51 years had previ- 
ously been thoroughly established. Simi- 
larly, strong evidence has now been found 
in support of Mr. C. E. P. Brooks’ 
periodicity of nearly 2.2 years, which can 
be traced backwards as far as the oldest 
records of rainfall and barometric pressure 
extend. The total rainfall for the year 
wus 4.19 in. below the local normal; snow 
was almost absent, gales infrequent, and 
thunder only recurred on ten days, or two 
fewer than the normal. 


A severe earthquake shock was experi- 
enced in North Canterbury, New Zealand, 
on December 25, and some lighter shocks 
the next day caused alarm, reminding 
people of the Cheviot shocks in 1901, but 
the damage is comparatively slight. Some 
brick buildings have been cracked, and 
many chimneys have collapsed. The 
damage is estimated at £3,000. 


An interesting study of left-handedness 
comes from Vienna, where the well-known 
authority, Dr. Newrath, recently read a 

aper on the subiect before the Society 
of Doctors. He pointed out that left- 
handedness was in many cases a condition 

articularly well marked in infancy, and 
that in after years it either totally dis- 
appeared or was marked by the ordinary 
training of the young and by the tradi- 
tional customs of employing utensils and 
instruments designed for the right hand. 
The condition was more prevalent formerly 
than at the present day, and even now it 
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is a common characteristic of peoples with 
a comparatively low culture, such as the 
inhabitants of the Celebes and the Pun- 
jaub, where upwards of ten per cent. were 
left-handed. An examination of the Cen- 
tral European armies in the late war re- 
vealed, according to Dr, Newrath, that 
the German ranks included 4.6 per cent. 
left-handed men as against 1 per cent. in 
the Austrian. But among the Mohamme- 
dan soldiers of the late Austrian Empire 
the proportion was as high as 7 per cent. 
Among the Austrian civilian population 
at the present time there are said to be 
2.9 per cent. left-handed individuals, and 
Dr. Newrath’s own examination of 70,000 
Viennese school children revealed about 
5.85 per cent. who were in that condition. 


Mr. C. Carus Wilson, F.R.S.E., F.G.S., 
contributed an interesting paper to the 
“ Twickenham Times ” of the 23rd ult. on 
“ Sandstones,’’ prompted by a find by him 
when visiting the Ham Gravel Pits some 
time ago of two large blocks of Sarsen 
stone dug out by the workmen from: the 
gravel. It seems only reasonable to sup- 
pose that they must have been carried to 
their final resting-place upon, or within, 
large masses of ice, which must have been 
plentiful in .the river at the time. One 
of these stones weighs over 24 cwt., and, 
through the kindness of the manager of the 
Ham Grit and Gravel Company, has been 
given to Mr. C. Carus Wilson, who hopes 
to have it placed in the Twickenham Public 
Library, where all who are interested may 
examine it. 


The centenary of Pasteur was celebrated 
by the students of Paris at the Sorbonne 
on December 27. M. Léon Bérard, Minister 
for Education, presided over a gathering 
which included eminent professors of the 
Pasteur Institute and the University of 
Paris and delegations of students from 
Great Britain, Belgium, Holland, Switzer- 
land, Denmark, Sweden, and Italy. 


“The Mechanical World Year-Book for 
1925 (Emmott and Co., Ltd., 20, Bed- 
ford Street, London, W.C.2, and 65, King 
Street, Manchester, 1s. 6d.) is, as usual, 
a wonderful repertoire of practical infor- 
mation, covering 348 pages, together with 
a convenient pocket diary. 
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LETTERS TO THE EDITOR 


PARALLAX AND ABSOLUTE MAGNI- 
TUDE—MASSES AND PARALLAX OF 
BINARY STARS—ABRIDGED NAUTI- 
CAL ALMANAC—PLANETARY RISING 
AND SETTING—SPECTRAL TYPES OF 
STARS—COMPUTING SIDEREAL TIME 
—THE SUPPOSED NOVA. 


[254.}—Parallax and Absolute Magnitude 
[584, p. 236].—The difference of the numerical 
magnitude of two stars whose brightnesses are 
respectively Bm and Bn are connected with 
the said brightnesses by a formula known as 


Pogson’s, 
Bm/Bn = kn— m 

which is merely a statement of the fact that 
the brightness of any star is & times that of 
one whose numerical magnitude is greater by 
unity. Taking the logarithms of the above 
formula, we have 
log. .ratio of brightness)=(n-m) log k . . (1) 
and k was chosen by Pogson as the number 
or quantity whose logarithm is 0.4, which 
may be inserted for log & in this identity. 

Leaving that for a moment, we will con- 
sider the brightness of a star as depending 
only on its distance, in which case the bright- 
ness would vary as the inverse square of the 
latter, so that if a star of brightness Bm at 
distance d, was transferred to distance d, its 
brightness (B,) would then be such that 

Bm/Bn=d,?/d,’ 

or log (ratio of brightness=2 log (dz +d,’). 
(2) Compare tiis with the above formula 
(1), and it will be seen that 
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(a-m) x 0.4 = 2 log (d,+d,) - - - (5) _ 
According to definition, the absolute magni- 
tude of a star (M) is what its appare: 
magnitude would be if it were placed at a 
distance corresponding to parallax O°1°. 

Since parallax is an inverse measure ci _ 
distance, if d, corresponds to parallax 01’ 
and d, to parallax 7 (seconds) __ ` 

,=107 
and (5) becomes : 
(M-m) x0°4=2 log 107=2 log 10x 2 logs 
=2+-2 log z 
.°.M-m=5+5 log ax | ; 

As to “Loonie’s’’ second . question, it i 
misleading to say that the masses of the stan 
depend on the parallax. It should rather be 
said that the sum of the masses can ‘be found 
if the period of revolution and the actual 
linear distance between the components of a 
binary star are known, but that the latter, 
i.e., the linear distance, cannot be found, 
unless the parallax is known, in which case 
it is easily determined from the an 
measure of that same distance, so it follows 
that the sum of the masses may be deter- 
mined if the parallax is known. Why this u 
so results from the consideration that a par- 
ticular measure of force is required for a 
body to describe an orbit of a particular size 
at a certain rate—e.g., the radial force re- 
quired to cause a body of mass m to describe 
a circle of radius r with angular velocity » 
is mowr, and the size of this radial force in 
the case of a binary star depends on the sum 
of the masses. 

Nautical Almanac [873, p. 236].—The 
Nautical Almanac abridged for the nse of 
seamen now costs two shillings, whereas the 
more complete volume costs five. There are 
192 pages in the smaller book and 599 in the 
larger. One main difference between the 
books is that the abridged issue gives Rignt 
Ascension and Time to tenths of a second 
only, whereas the other goes to hundredths. 
Declination is given.to tenths of a minute of 
arc instead of to tenths of a second, and 
there are other differences of that kind. The 
Moon’s place is given for two-hourly inter- 
vals instead of hourly, but there is added in 
the smaller book a Table of Right Ascen- 
sions of Mean Sun, at two-hourly intervals. 
which is useful for navigation, I believe. It 
gives in effect the sidereal time at mean noon 
in longitudes other than Greenwich. The 
Eclipses of the year are given, though not 
with such detail as in the larger N.A.; but 
there is no mention of Occultations, Jupiter's 
satellite phenomena, or ephemerides for phy- 
sical observation of the planets. Planetary 
information is, in fact, very scanty, and the 
star ephemerides are much abbreviated. On 
the other hand, there is a table of semi- 
diurnal arc, another for finding the azimuths 
of Polaris, and another of proportional parts. 
which are not in the complete N.A., and 
may be found useful. 

Planetary Rising and Netting £385, p. 235] 
—The table of semi-diurnal arcs mentioned 
in the preceding paragraph would be helpfui 
to this querist. It need scarcely be ex- 
plained that local time of rising is found by 
subtracting the semi-diurnal arc from local 
time of transit, and time of setting is found 
by adding it. |The semi-diurnal arcs for 
‘laces in different latitudes differ by a quan- 
tity which depends on the declination of the 
body, e.g., the latitude of Macao, China, is, 
I believe, 22° N., that of Greenwich 514° N., 
and the difference between the s.d. arcs for 
latitude 22° and 52° taken from these tables 
are for celestial bodies of different declina- 
tions. 
© o o O o o s 
O 6 10 15 2) 2% 30 

m. m.m. m. m. m. m. 

Ditference .. 0 18 36 55 77 104 137 
When the declination is North, the s.d. arc 
is smaller for the Southern latitude; that 1s 
to say, the Sun will rise later (local time) in 
the summer at Macao than at Greenwich, 
and will set earlier; vice-versa in winter. 
These arcs and their differences are’ rough 
and not corrected for refraction, but com- 
sideration of these things may be sufficient 
for this querist’s purpose. 

“CO” and ‘ AC” Stars [871. n. 236).— 
Stars of Secchi’s Type I are divided into 
three groups; @;\b,,and»c, which have charac 
teristics—as follows:—Ia. Spectra in whica, 
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an addition to the faint metallic lines, the 


hydrogen lines are present and conspicuous. in 
breadth and intensity. Ib. Spectra which 
have few metallic lines and in which the 
hydrogen lines are lacking (Helium stars). 
Ic. Spectra in which the hydrogen lines are 
brilliant. 
.' At the meeting of the International Astro- 
momical Union in May last the committee 
dealing with the reform of Stellar classifi- 
cation suggested among other things that 
the letter c should be prefixed to'stars with 
lines sharp and narrow, and with abnor- 
mally strong hydrogen lines.. I have no 
precise information about the ac class, but 
these suggestions of mine may be entirely 
beside the point, for in certain Potsdam 
publications the colours of stars are indi- 
cated by these letters, a being white and c 
whitish yellow. If this be the explanation 
the meaning of ac is evident. 
Computing Sidereal Time [377, p. 236].— 
There is a simple method that many people 
use for finding mentally the sidereal time at 
neon on any day, and when this is known it 
is not difficult to compute, also mentally, the 


sidereal time corresponding to any mean time. 


on that d 


ay. 
The sidereal time at noon on the four days 


' of the Equinoxes and Solstices is Oh., 6h., 12h., 


and 18h. respectively. Count the number of 
days that have elapsed between the day in 
question aná the next previous equinox or 
solstice, and multiply the number by 4. Con- 
sider the product as minutes and add it to 
the sidereal time at noon at that previous 
equinox or solstice, and the sum is the 
sidereal time at noon on the day required. 
The Supposed Nova.—Noting Mr. Espin’s 
letter [228, p. 247] on this subject, I would 
add to remarks in my last letter (p. 234) that 
it was shown at the ‘meeting of the British 
Astronomical Association on December 27 
that both the persons there mentioned as 
having seen the star were under some mis- 
apprehension. One withdrew his statement, 
whilst the place given by the other was very 
different from that of the original observa- 
tion. Other ‘persons have, like Mr. Espin 
and Mr. Millsun, searched the region around 
the announced position fruitlessly. But still 
I am not prepared to disbelieve the original 
observation. Though the circumstances may 
be unique, assuming the disappearance of a 
first-magnitude star in a few days, as one 
writer has said, it does not follow that they 
are impossible. - : H. P. Hollis. 


ASTRONOMICAL CLASSIFICATIONS— 
EXCEPTIONAL SOLAR ACTIVITY, 


[235.}—I was very: pleased to read Mr. 
Hollis’s sympathetic remarks in letter 217. 
What really caused me to say anything about 
the matter in letter 213 is the fact of the 
recent series of letters on stellar astronomv 
giving very incomplete information as to the 
exact spectroscopic features underlying a par- 
ticular class and sub-class, more particularly 
the latter, because they are so much more 
mumerous than the main class. Also, a recent 
publication in hook form dealing with ‘‘ Gene- 
ral Astronomy ”? up to date had a splendid 
chance of informing its readers what really 
all these sub-classes of stars mean, but missed 
it. And that is where letter 219 by “ K. Q.” 
also misses the point, because I, with others, 
am just out for that “definite meaning ” 
which this sub-classification fails to convey 
by itself. Why does not “ K. Q.,’’ instead of 
excusing a defect, rather give us the benefit 
of a thorough explanation, since I for one 
(and I know I am in good company) am one 
of those exceptional astronomers who are only 
just well acquainted with the alphabet? But 
what am I to make out of “K: Qs” very 
unsatisfactory rejoinder, when he acquaints 
me with the latest spectroscopic news, viz. : 
that wave-length varies with the medium 

. through which the light is passing? So let 
us rejoice, there is another little classifica- 
tion-stunt out, which informs us that the 
wave-length of the Ha hydrogen line, for 
instance, is X in the case of a grating, Y in 
case of a prism, and Z in case of something 
else, I suppose with a train of sub-classifica- 
tion as well. Spectroscopists, however, are 
as familiar with these things as with the 
‘alphabet itseif. 


The quite extra-ordinary spot-display on 
the Sun which came into view about the 22nd 
ult. and has since grown to naked-eye dimen- 
sions, showed truly magnificent spectro- 
scopic activity yesterday (Dec. 26). This 
group, which I believe to be a repeated 
'‘ return,” and seems in very low northern 
latitude, is a most exceptional display to 
occur in a period so close as the present to 
the normal minimum of solar activity. The 
detail seen from day to day is truly magnifi- 
cent telescopically, and the spectroscope 
showed commotions of the very first degree 
of intensity, the whole range of varied phe- 
nomena I have seen during the past thirty 
years being one view within a couple of 
hours. The larger group is followed about 
two days behind by a small spot ix nearly the 
same latitude, which on coming over the 
eastern limb showed beautifully faculic sur- 
roundings. Another small spot arrived a 
little behind in low south-latitude, which 
spot for its small size showed a quite extra- 
ordinary large eruptive dark Ha flocculus 
emanating from its immediate rear, showing 
deflection effects in a confused way in all 
directions, as one would expect to result from 
explosive action, the irregular dark projectile 
racing away from the spot, eastwards, i.e., 
backwards, towards the Sun’s limb, which 
it présently surmounted as a prominence, the 
wnole evolution lasting not more than five 
minutes. 

The deflection effects accompanying the 
eruptive paroxysms of the large spot-group 
amounted at times to fully the distance of the 
D-lines; indeed, delicate tracery and dusky 
forms of the dissolving ejecta could be seen 
even farther away from the normal position 
of the line affected, huge formations melting 
into invisibility in a very few minutes, to 
be replaced by fresh eruptions, the  root- 
portion of which denoted by brilliant hydro- 
gen clouds close to the edge of the spots. 

The Sun’s limb, particularly along the 
eastern edge, showed a number of very in- 
teresting and wonderful prominences, and 
yesterday’s aspect of the Sun, telescopically 
as well as spectroscopically, reminded one 
more of a period of the strenuous activity of 
1916-17, yet the spots by their low latitude 
undoubtedly belong to the tail-end of the 
present activity period. 

| Albert Alfred Buss. 


MARS. 

{236.}—I am sure if those who still cling 
tenaciously to the objective reality of the 
canal network on Mars will only read and 
digest what Antoniadi has said in “ B.A.A. 
Journal ” and elsewhere, they will feel less 
dogmatic on the point. For instance, will 
those who maintain that Lowell’s telescope 
at Flagstaff defines better than the 32-in. at 
Meudon explain how it is that Antoniadi, 
using the 52-in., saw and drew much finer 
and more intricate detail than Lowell ever 
saw, and yet could see no canal network? 
Again, how is it if Lowell is right and 
Antoniadi wrong that Lowell’s drawings were 
frequently almost unrecognisable by compari- 
son with photographs of Mars taken at 
Mount Wilson, whereas Antoniadi’s drawings 
of the same regions are in some cases almost 
duplicates of the photographs (although, of 
course, far ahead in fine detail)? 

It is hardly logical to explain the failure 
of the 32-in. to show the canal network as 
due to inferior images, when it revealed a 
maze of intricate detail far in advance of 
Lowell’s 24 in. 

Mr. Wicks (letter 227) quotes Lowell as 
saving that a very large O.G. breaks up the 
diffraction rings of stars, and therefore 
would break up and destroy the images of 
linear markings on planets. Antoniadi gave 
a categorical denial of this in ‘‘B.A.A. 
Journal,” April, 1910, page 374. I quote a 
few lines (but it should be read in extenso) : 
“ The views of the writer are antithetical to 
those of Prof. Lowell, for it is certain that 
large apertures must theoretically define 
linear markings better than small ones, and 
that they cannot break them up into a mosaic 
of spots. Practice confirms theory on this 
point.” Then in a footnote he says: ‘‘ Cas- 
sini Division in front of Saturn is fully com+ 


a 


parable with the canals which Prof. Lowell 
sees on Mars, yet no large glass has ever 
broken it tp into irregular mosaic held 
steadily, and the writer never saw it so 
sharply defined as with the Meudon refrac- 
tor.” Surely, this is sound argument and 
most convincing. | l 

To me it has always seemed that Lowell 
spoiled his case for Mars by seeing these 
same hard sharp lines on Mercury, Venus, 
and the, Satellites of Jupiter, and no sane 
man can really believe that all these bodies 
are inhabited by canal-diggers ! 

Finally, I would remind our canal-network 
champions that we seldom see Mars as well 
as we do the Moon with a small hand tele- 
scope, and we all know how fallacious were 
the ideas concerning our Satellites held by 
the early astronomers. Js there anyone to- 
day who honestly believes that Mars would 
not present an entirely different appearance, 
could we get as close a view of him as we 
do the Moon? And that his details would 
be quite unrecognisable even to the eyes of 
those used to his appearance with our largest 
modern telescopes? F. Burnerd. 


THE NEW STAR. 


[237.}—The new star reported in the news- 
papers on December 4 and said to be of the 
first magnitude, was looked for here during 
the evening of December 6, the first night 
since the report on which the sky was more 


or less free of clouds. Although I searched 


carefully the constellation Lyra and its neigh- 
becurhood, it was quite evident that there was 
no new star of the first magnitude there. 
The ‘‘nova’’ was again looked for on the 
following night, which was clearer, but with 
the same result. , 

The planets Jupiter, Saturn, and Venus, 
formed a beautifui spectacle in the morning 
sky during December. This was especially 
the case when the crescent moon was added 
the scene during the week ending on Decem- 
ber 16. Wm. E. Fraser. 

St. Leonards-on-Sea. 


SUNSPOT. 

[238.J—A fine double (or triple?) Sunspot 
was seen here on December 31: it was in 
the Northern Hemisphere and _ westering. 
The group was an imposing object even in a 
small (Broadhurst-Clarkson hand telescope, 
but I quite failed to pick it up with the un- 
aided eye. On the evening of December 26 
we had a lunar rainbow, and on the morning 
of December 27 (only some 12 hours later) 
a brightly coloured solar one., 

Llanishen, Cardiff. Arthur Mee. 


A SHARP WINTER THUNDERSTORM. | 


[239.]—At about noon to-day a sharp cyclo- 


nic thunderstorm passed over here, accom-.-: 


panied by vivid flashes of Llue lightning, and 
loud crashes of practically simultaneous thun- 
der. Rain and hail fell heavily for about ten 
minutes, and on measuring after the storm I 
found 0.15 in. in the rain gauge. The point 
about the storm was the extraordinary sud- 
denness and force of the electric discharges. 
there being no preliminary ‘‘rumbles’”’ to 
warn one of what was coming. 
D. W. Horner, F.R.Met.Soc. 
Tunbridge Wells, Dec. 30, 1922: 


DEFINING POWER OF TELESCOPES— 
CORRECTION. 


(240.J—The printer has repeated one line. 
and omitted two or three others in letter 221. 
the result being nonsense. The passage 
should read thus: This tinted screen effect 
reduces irradiation, and improves definition 
in bright stars on a dark sky, and dark lines 
or shadings on a bright ground, such as the 
Moon or a planet. It reduces the apparent 
discs of the stars, and it reduces the apparent 
extension of the bright background over the 
dark marks. But this slight improvement 
is purchased at too great a cost, for the ex- 
(periment shows that the space penetrating 
porer of the Yerkes 40 in. and that of the 

ick 36 in. is actually less than that of the 
Flagstaff 24 in, 


Ipswich! A. Woolsey Blacklock, M.D. 
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LUNAR RAINBOW. 


{241.}—During a heavy squall on Decem- 
ber 26, at a quarter past ten at night, though 
the. Moon was only just arrived at quadra- 
ture, and was also in apogee, a perfectly 
distinct and complete bow was projected 
against a thick bank of clouds in the N.E., 
which lasted about au minute. The arc was 
about 22 degrees high at centre, and, though 
colours could not be distinguished, the main 
colour bands were just perceptible by dif- 
ferences in shading. The whole effect, that 
of a dark bow against the somewhat lighter 
cloud masses, was very weird and beautiful.. 


Seaton, Cumberland. W. B. Housman. 


BENT TUBES UNDER INTERNAL 
PRESSURE. 


[242.-—E was very interested in Glatton’s 
remarks on the above subject, letter 230. I 
notice that Glatton states that if the tube is 
of perfectly circular section no movement 
will take place under pressure, and in this 
he is correct, but it is surprising how little 
the section has to depart from true circularity 
to cause a movement. I once had to test 
some coils of grid type under hydraulic pres- 
sure, and the bends had been made very care- 
fully to preserve the full size of the tube. 
This was tested by passing a steel ball of the 
correct diameter right through the coil, so it 
can be taken that the tube was for all prac- 
, tical purposes circular at the bends. Under 
pressure, however, these coils behaved in a 
~ very remarkable manner, and finally had to 
be dogged down on a cast-iron plate to keep 
them in shape under the test. I also reċall 
another case. A series of cylinders were being 
tested hydraulically, and the pressure gauge 
was fitted with a copper pipe of fairly large 
diameter to the top of the cylinders, being 
bent. down with several bends to bring it 
to a convenjent height. A not over-bright 
boy was set to watch the gauge while the 
force pump was worked, this being on the 
other side of cylinders. Presently the boy re- 
ported, ‘‘ Pressure gauge going up,” and was 
told to report when the gauge was right up, 
as the full pressure shown on gauge was re- 
quired. Soon came the call, * Pressure 
gauge right up,” and on going to confirm it, 
it was found right up, about 8-ft., the bends 
having straightened out long before the de- 
sired pressure had been reached. Then pres- 
sure tending to lift the boy right up was 
applied. In this case the pipe was somewhat 
flattened at the bends, but not to an extent 
which should have caused this movement. 

David J. Smith. 


WHY NOT SMALLER OBJECT-GLASSES. 
[243.-—If Mr. J. W. White (229) pos- 


sesses a telescope, a very simple experiment 
will show him one of the ‘‘snags.’’ Let him 
cut out a circle of perforated zinc or card, 
the size of the o.g. of his telescope, fix it 
in the dew-cap, and look through the tele- 
scope at a bright star. He will get a sur- 
prise. Instead of a single image he will see 
as many images as there are holes in the per- 
forated stop. Those near the centre will be 
fairly distinct, but those further off will be 
progressively drawn out into diffraction 
spectra. If instead of a star, an object of 
considerable area be observed, the multiple 
images will destroy all definition. You 
cannot divide un your object-qlass. Even a 
thread stretched across it produces a pair of 
diffraction rays to the image of a bright star, 
as reflector users know very well. 

This is, however, not the only ‘“ snag.’’ 
How does he provose to make the axes of all 
the various pencils of light from the various 
object-glasses converge to one central focus? 
All these axes would be parallel, and each 
would form its separate image at its own 
separate focus. the nearest being the foot 
distant from the focus of the central lens. 
In the case supposed, there would be seven 
12-in. object-glasses, one central and six in 
a circle touching it. And there would be 
seven images—one in the centre and six ina 
circle 1 ft. radius about it. To obviate this, 
the six outer lenses would have to have the 
shape of a circular piece cut from the edge ! 
of a 56-in. lens. To make six such lenses 


“would probably cost more than to make a could only be got at by a long iron key with 
4 


> m 


single 36-in. one. 
would not work. 


paper, page 126, the description of a diamond 
writing made on a microscope slide in the 
United States of America, and on October 20, 
page 144, you inserted a letter from me on 
the subject. 
from the writer of the slide in question—a 
Mr. A. McEwen, of New York City—who in- 
forms me that the original description given 
in the American paper (and from which, no 
doubt, your account was taken) is not accu- 
rate. 


copy. 
to let me have a short description of his 
machine and his methods of ruling these very 
minute slides. When it comes to hand, I shall 
be glad to send you an account for publication 
in your valuable paper. 
he very kindly sent me a letter and Christ- 
mas greeting in the shapeeof one of his actual 
diamond writings on this slide, the writing 


ornamental border. 
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And when made, they 
Wm. F. A. Ellison. 


SMALLEST DIAMOND WRITING. 
[244.]—On October 6 last you gave in your 


I have now received a letter 


He has very kindly forwarded for my in- 


spection an officially certified copy of the 
report of the 
Bureau of- Standards, U.S.A., ‘giving the 
official measurements, 
follows: Report on dimensions of writing of 
Lord’s Prayer on glass slide submitted by 
Mr. A. McEwen. 
the writing of the Lord’s Prayer (fifty-six 
words) on the above-described slide has been 
measured and found to be 0.0016 in. wide by 
0.0008 in. high. Date of test: June 1, 1922. 


Department of Commerce 


etc., which are as 


The total area covered by 


Signed,.S. W. Stretton, Director. A true 
E.G. H. Mr. McEwen has promised 


On Christmas Day 


occupying the 1-43,000 of a square inch. 


There are fifty-nine words and in addition a 


beautifully drawn httle picture of the sea 
and an island with trees and the sun shining 
above it, the whole being surrounded in an 
This must surely be the 
smallest, as it is certainly the most novel, 
letter that has ever crossed the Atlantic. 
Hach word is quite distinct under a 4 objec- 
tive and an A eyepiece and fully up to the 
standard that the late W. Webb has 
achieved. Thomas H. Court. 
51, Harewood Avenue, London, N.W.1. 


A WRINKLE FOR BURST WATER- 
PIPES. 


[245.]}—Now that cold weather may be 


with us at any time, with the usual crop of 


troubles due to burst water-pipes, and the 
greater trouble of getting the plumber to 
mend them before considerable damage is 
done to the house or its contents, it is as well 
te make provision for giving first-aid to any 
pipes which may be damaged by frost. A 
length of good strong canvas-lined rubber 
hose should be purchased, the inside diameter 
of the hose being the. same as the outside 
diameter of the water-pipes. Two or three 
feet will be ample to deal with several bursts. 
About half-a-dozen good hose-clips of suit- 
able size should be bought at the same time. 
When a burst takes place, the pipe should 
be cut by a saw. or even a knife. at the point 
of the burst; first, of course, taking the pre- 
caution of turning off the water at the main 
Where it enters the building. A length of 
hose is then cut off, enough to extend about 
ó in. on either side of the burst. Slip 
the' hose on one end of the pipe, 
and then draw it back on to the other, 
so as to have an equal amount on each end. 
Then apply hose-clips and screw up. The 
trouble with this kind of repair is that it is 
almost permanent, and the calling in of the 
plumber to make a wiped joint on the pipe 
is apt to be postponed indefinitely. I knew 
of one 2-in. main, patched in this way late 
one Christmas Eve, which stood up for about 
twelve vears, and was only then disturbed 
because a new and larger main was required. 
If the pipe is an iron one the same method 
of repair will do, but the pipe must be cut 
with a hack saw, a tool which should be in 
every house. Many people do not know 
where the main cock is, so it would be as 
well to see its actual position, and whether 
it needs special means -to get at it. In one 
house I had. the cock was in the front court- 
yard. and about 5 ft. from the surface.” It 


or adapter. 


Jan. 5, 1923. 


a cross or forked end, through a small ma» 
hole with a hinged flap. If the frost is sever 
and the water in the cold tank freezes, alway; 
go up and break the ice to let the ball-valve 
free, or there will be a flood. 
perience once. 
when the water was about half-way down, | 
and froze the .ball firmly in 
overflow pipe was also frozen up or of insnfi- © 
cient area. When the thaw came, the wate | 
ran into the tank merrily until it overfiowei 
all over the place, doing a lot of damage; the 
ball could not rise as it was held down by th 
It is as well. . 


I had this er- 
The cold tank froze over 


the ice. The 


ice in which it was embedded. : 
now and again, te see that the main co% 
will actually shut the water off. Frequently, 


owing to long disuse, the cock either refuses 
to stir, or will not stop the flow when itis | 


screwed down. If this is so get the water 
company to see to it at once, which they 
will do without charge. It may save many 
pounds’ worth of damage if burst pipes do 
occur, and the water companies do not give 


any compensation for this. ; 
k David J. Smith. 


REPLIES TO QUERIES 


[308.j GRAMOPHONE NEEDLES.—The 
reply of “G. M.” to this query is, to sy the 
least, misleading. The fibre needles cannot be 
used with an ordinary sound-box, but can oniy 
be employed with a special H.M.V. sound-borx 
During the past Christmas season 
I have found a contrivance which softens loud 
gramophone records very well and also brings 
out the real tones of soft pieces (songs, etc.) 
as differentiated from ‘‘overtones’’ and 
“ soratchings.” For a small room the arrange- 
ment is excellent. If “ K. Q.” cares to wnte 
to me (or other correspondent interested), anclos- 
ing stamps for reply, I shall be glad to inform 
them about it. I may add I have no interest 
in the matter. : D. W. Horner. 

Tunbridge Wells. 


(333.}—-TRIAL FURNACE.—Mr, Powell yA 
pears to need a Deville furnace, which was the 
type used for testing refractory materials before 
gas or electrically heated ones were available. 
Furnaces of this type are still used for melting 
steel and other substances requiring very high 
temperatures. I have never used one of 2 cubic 
feet capacity for 2,000° C., but up to 1,900° C. 
it is quite practicable; furnace coke is used as 
fuel. For testing the refractoriness of- various 
materialis I have many times used a 5 
Deville furnace like this one shown in the 
illustrations, which consists of a cylinder made 
of burned fireclay or preferably dead-b 
magnesia, but any other suitable refractory may 
be used. The cylinder rests on a stout cast-iron 
plate provided with two series of holes each 


4 in. diameter, and spaced uniformly. The 


refractory cylinder ig 14 in. high, 44 in. in 

diameter at the top and 3% in. at the bottom. 
The external diameter is 9 in. The refractory 
cylinder is surrounded by a sheet iron casing 
which extends below fora further 4in., and thus 
forms an air-chamber. The furnace stands ona 
three-legged iron stool, and is luted thereto 
with a mixture of sand and plastic clay, so as to 
prevent any leakage. Air is blown into the air- 
chamber by means of a pair of foot-bellows, 
such as are supplied by laboratory furnishers. 
The small central block of high-grade refractory 
material, such as a mixture of calcined alumna 
and china clay, is usually 13 in. diameter 
and 2 in. high. The pieces of material to be 
tested are placed on this block and covered 
with an inverted crucible or similar cover. 
The furnace is lighted by dropping about 


2 oz. of paper shavings around the central 2 


dy 
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i: block, setting fire to these, and blowing gently 
ș With the bellows, making about twenty-tive 
<; blows per minute, so as to create an air pressure 
jin the air vessel of about 4 in. water 
"gauge. As soon as the paper is well alight 
<about 4 lb. of wood charcoal in pieces the size 
aof hazel nuts is added, and the wind pressure 
"28 increased so as to make the charcoal glow 
| ightly. When this is the case about 2% lb. 
-Of retort graphite—obtainable from the nearest 
- Sas works—also in nut-sized pieces, is added, and 
` the air-pressure increased by blowing about 
‘fifty times per minute, so as to produce a pres- 
- sure of 2 in. water column. The blowing is 
. continued until so much fuel has been burned 
- Away that the residue cannot maintain the tem- 
' perature. This furnace requires much experi- 
ence to get really reliable results, but it has 
. been used for many years, especially on the 
. Continent. It is comparatively easy to bend 
' Cone 28, but with care Cone 40 can be bent. 
= A larger furnace, built on the same lines and 
' using coke, would probably reach about 
> 1.70090 C.. but 2,000° C. is, I fear, beyond the 
- range of any solid fuel. It is quite easily ob- 
tained in an electric furnace. 


440, Glossop Road, Sheffield. A. B. Searle. 


; {[350.]—-CROOKES’S LENSES.—It seems to 
me that “C. A. N.’s” reply to this query is a 
' curious instance of an honest attempt at experi- 
mental investigation correctly reported, but 
leading to false and deceptive conclusions. It 
`~. is also a curious parallel to the case of a-blind 
- negro searching at midnight in a coal-cellar for 
a black cat that is:not there. 
ultra-red or ultra-violet rays in the visible 
= spectrum. Their name implies that they are 
. beyond that part of the spectrum which affects 
> the human eye. The ultra-red rays are recog- 
=> nisable as heat, and the ultra-violet by their 
- chemical action. But neither of them can be 
‘+ seen. Yet black lines were seen in the yellow 
-~ part of the spectrum in one experiment, and 
w not in the other. The probable explanation is 
a that the lines were the well-known Sodium lines, 
1 and that the first experiment was made by day- 
‘+ light with a narrow slit, and the second either 
-. with a wider slit or with artificial light which 
gave a continuous spectrum. 


lL: Ipswich. A. Woolsey Blacklock, M.D. 


[366.] — SMALL OBSERVATORY. — 
| Zappa,” in answering this, has got a bit 
> mixed. The cost of Berthon’s original observa- 
: tory, the “ Romsey,” was not £8 10s., but, £25. 
* It was my “‘ modified Romsey,” described in the 
-~ “E.M.” of 1918, and afterwards embodied in 
= the littl book ‘‘The Amateur’s Telescope,” 
that cost £8 10s. to build before the war. It 
would probably cost more now, if not much 
3 more. If the original querist wil] write to me 
and enclose 7s. 6d. I will send him the book. 
After reading it he should be able to construct 
not only an observatory, but the telescope to 
put in it. 
by him, such an 8-ft. dome as is described in 
the book would be ample. I had a 5-in. re- 
fractor in one for several yeare. 
Wm. F. A. Ellison. 
The Observatory, Armagh, Ireland. 


[368.--STOVE PIPE.—Get some thin asbes- 
tos millboard, say about one-sixteenth’ thick. 
Cut into strips about 1 in. wide and the neces- 

f sary length, and after soaking thoroughly in 
i 
i 
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water press firmly into place on the joints of 
pipes, and allow to dry before heating. This 
ill adhere firmly, and will not burn, though 
it may give off unpleasant fumes for a short 
time on first heating. When wet the asbestos 
ic very delicate to handle, but with a little care 
you will have no trouble. About six penny- 
worth should do your job. Available at any 
engineers’ stores. You can easily black it over 
afterwards to make it match the pipe. 
David J. Smith. 


5370.J—FLY-OVER.—Where it is necessary 
to relieve a busy railway junction and prevent 
congestion, or to assist direct fast traffic and 
‘minimise delay one or more lines of railway 
nre diverted from the original lines in the form 
ef a convex curved loop line and given a dif- 
ferent gradient to the original railway, so that 
further along the line the diversion may return 
to and pass under or over the mother track, 
as the case may be, by means of a bridge. 
Socha bridge is termed a fly-over, flying-level, 
-tc,, and the points of diversion or return may 
he flving junctions. Bv such an arrangement 
tws trains may often be seen moving in the 
vame direction. and reversing their positions to 
the right or left while passing over and under 
eich other. The engineer who first 'nvented this 
»reangement has saved millions of hours to the 
travelling public and earned hundreds of thou- 


There are no. 


For a 34-in. telescope, as mentioned. 


{376.}-AMC@BA AND VOLVOX.—Ameeba 
may be found on the surface mud of many 
fresh-water ponds and ditches where decaying 
vegetable matter is poe It may also be 
found in sheltered salt water ditches (i.e., those 
away from the direct influence of the tide). 
A fountain pen filler ie a handy thing to use 
for picking up the surface mud. Although 
amceba can be seen easily with an inch objec- 
tive, a quarter-inch lens will be found better. 
Volvox globater may be found even at this 
time of year in some sheltered ponds. During 
November of 1921 the writer collected some 
thousands of these little animated globes from a 
secluded pond near Havant, Hants. H. E. H. 


{879.]—IRON CHILLED ROLLS.—It is a 
bit of a puzzle why the rolls should crack, and 
only occasionally. Probably the iron is at 
fault, and is not always of the same mixture; 
or: the roll may not have been sufficiently “ fed.” 
I can form no absolute opinion as to what really 
is the matter. i am presuming the querist 
‘means forge rolls. Many things sometimes take 
place in a foundry that puzzle experts. 

J. 


(381.J}—IMAGE FORMED BY OBJECT- 
GLASS.—A matter of very simple optics. Your 
object-glass was 30 in. focus. Therefore an 
object placed 140 in. away would give ‘rise to 
an inverted image at a distance of 38.2 in. on 
the other side of the lens—a distanco easily cal- 
eee by means of the formula for conjugate 
foci :— 

å MR f 

Where p, is the distance of an object from the 
lens, p, the distance of the conjugate image, and 
f the solar focal length—in your case 30 in. When 
you looked through the lens from a foot away 
you saw an erect image because your eye was 
nearer the lens than the conjugate focus, and 
the rays had not orossed. When you retired 
to 4 ft. you saw the inverted conjugate image, 
for your eye was now 10 in. outside of it. 
Go on experimenting. You will learn a lot of 
npl optics, eşpecially if you get a text- 
book of optics and study it. 

Wm. F. A. Ellison. 


{382.}—ENLARGED PROSTATE GLAND. 
—The Wildungen water referred to, in answer 
to Query 299, bears a pink label, ‘* Wildunger 
Konigsquelle.”’ It tastes not unlike soda-water 
gone slightly, flat, and cost pre-war 15s, per case 
of one dozen quart bottles. It was obtained 
through a local grocer from Messrs. Ingram 
and Royle, Bangor Wharf, London, who kept 
a stock. The dose is about a wineglassful 
three times a day 4 little before meals, and 
immediately after. drinking gentle walking exer- 
cise should be taken for ten minutes. I do not 
think it has any bad effect on the stomach or 
digestion, but I understand that a tendency to 
indigestion often accompanies enlargement of 
the prostate gland. B.Sc. 


[382. -ENLARGED PROSTATE GLAND.— 
I took “B.Sc.’s’’ letter re cnlarged prostate 
gland to the Drug Department of the Civil 
Service Supply Association. 136, Queen Victoria 
Street, and was informed that they can procure 
Wildungen water in London. The price is 21s. 
per dozen ‘bottles. I am unable to answer the 
other queries of your correspondent. 

J. W. Penn Cooper. 


{[383.}+-PAIN IN CHEST.—The symptoms 
are rather obscure and require careful diagnosis. 
[f not due to indigestion or muscelar rheu- 
matism they point to some affection of the 
heart or large blood-vessels. The age may also 
have some influence. Jodex should be rubbed 
into the painful part and a dose of Glauber’s 
salt taken before breakfast three Hines wee 


[383. —PAIN IN CHEST.—Whenever the 
pain is felt stop until it goes, then walk on 
slowly. Take life more slowly. Rest for a time 
after meals. Do not start exercise too soon. 


T am told the complaint is not killing, but is 


caused by a stretched lung, and its name is 
Emphysemata. but I believe its English name 
is really Indigestion; but then I am_ not a 
medical man. Townsend Rose. 


[388.} — EXTINCT VOLCANOES OF 
SCOTLAND.—Extinct volcanoes. or at least 
remnants ef them, in the form of large sheets 
of basaltic rock are found in many parts of 
Scotland, and belong 
ayes. For the purpose of seeing the best 
examples of their kind one would make Edin- 
burgh a centre and visit the districts bordering 
the Firth of Forth. Both shores of this estuarv 
are rich in “ necks ”?” and “vents” of old vol- 


-«nds of pounds to railway shareholders, as the | canoes: on the south side at Dunbar and North 
fly-over is now a very common thing in railway } Berwick. on the North at Burntisland and 


engineering. 


Dad. í Elie. The cliffs at Dunbar show the materials 
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filling a very large vent or crater. On the Fife 
coast there is a great variety of shapes and’ 
sizes of ancient ‘‘ necks.” Near Elie are good 
examples, while Largo Lew is thé much-reduced 
stump of a typical volcano. There is nowhere 
in Britain euch a splendid mass of volcanic 
origin found in such a small area, where all the 
phenomena of structural vulcanicity may be 
studied so clearly, as in the city of Edinburgh. 
Arthur’s Seat, whose ‘‘ Lion couchant ’’ mass 
dominates the city, besides being easy of access, 
is of classic interest to all geologists, for here 
Hutton, about the year 1790, -gathered his 
material and formulated his theory, which put 
geological reasoning on a firm basis, in the face 
of much opposition from the “ Neptunists,”’ as 
his opponents were called. The period of erup- 
tion of the volcano lies far back in early car- 
boniferous times, when the semi-arid conditions 
prevailing in the upper old Red Sandstone Age 
were giving place to the more humid conditions 
which made possible the formation of the oil- 
shales, and later produced that wealth of vege- 
tation which gave us the coal seams of the 
Lothians. In the hill one oan see the two 
vents from which the various lavas poured out 
at times not widely separated; fragments of the 
materials forming the rocks in one vent have 
been found in the throat of the later crater. 
Twenty-two distinct lava-lows have been ob- 
served, and they are well exhibited in the 
Whinny Hill. Remnants.they are of a larger 
spread, whose total thickness must have been 
over 1,600 ft. The slaggy upper surfaces are seen, 
and in places one can observe where the upper 
moving. lava has dragged along parts of the 
lower before it had time to consolidate. One re- 
flects, while looking at such well-preserved evi- 
dence, on the twenty or thirty millions of years 
which have passed since then. Plant remains 
have been found in the fine ash separating some 
of the lavas, and this points to the sides of the 
volcano having supported vegetation for some 
little while before the succeeding eruption 
occurred. Bedded limestones in the lower series 
of tuffs and agglomerate mark a time when 
the waters of an inland sea, heavily charged 
with calcareous matter, gained entrance to the 
crater. Besides the lavas and ash, there can aleo 
‘be studied fine examples of intrusive action 
when the molten rock invaded the earlier 
formed masses. The Dolorite sill forming the 
splendid mural precipice known as Salisbury 
Crags is one of these, and visitors should not 
miss seeing the effect of the intrusive liquid 
forcing up and thrusting aside the strata, as 
revealed in the little quarry-at the south end of 
the sill. Samson’s Ribs, a large mass of intru- 
sive rock which has contracted on cooling, form- 
ing hundreds of polygonal columns, is worthy 
of inspection. Hills of the same age, composed 
of lavas. are found in the Lothians—viz., Garle- 
ton Hills, at Haddington, the Bathgate Hills, 
the Campsie Fells, in Stirling. Of earlier age, 
in the Edinburgh district are the Pentland Hills. 
These are the fringe of a volcanic mass which 
reached a thickness of at least 7,000 ft., erupted 
from vents which are not now visible, and 
which were active when, in Lower Old Red 
Sandstone times, the area now known as the 
Central Valley of Scotland, -along with the 
North of Ireland, was occupied by a great iake, 
surpassing in. magnitude Lake Superior. The 
base of the lavas rest on a conglomerate 2,000 ft. 
thick. which represents the slowlv subsiding floor 
of this creat lake. The Cheviot Hills, Tinto Hill, 
the Ochil Hills. and Sidlaws are composed of 
andesite and felsitic rocks, marking episodes in 
the vulesnicity of that age. Large areas in the 
islands of Skve. Mull, Staffa. and other western 
isles are simply remains of one vast plateau 
of vcleanic rocks, which must originally have 
been many hundreds of sanare miles in extent 
and many thousands of feet in height. 
Birmingham University. W. H. Lawrie. 


[388.]--EXTINCT 1^ VOLCANOES IN 
SCOTLAND.—Arthur’s Seat is the best-known 
“sleeping ” volcano in Scotland. I use the 
word “ sleeping ” in preference to “ extinct.” 
as it is never safe to infer that a volcano is 
“ extinct”? because ıt has not been active for 
a lone period. as witness the recent experience 
in Italy. Arthur’s Seat and the volcanic ranve 
of mountains in the West of Scotland are said 
to be geolovically in direct communication with 
Hecla. in Iceland; hence my preference for the 
word “ sleeping.” D. W. Horner. 


[3829.]-—A DFRANGED THERMOMETER. 
—“ A, R'a” Six’s thermometer has evidently 
been exnosed to direct sunshine. This always 
sprils these particular kind of thermometers. 
and mv experience shows that when they get 
inta the condition named by your auerist it is 
better. and»>cheaper in the long run, to “ scrap `?” 
the, defective instrument and buv a new one. 


D. W. Horner. 


r 


= 28 o | ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 3015. Jan. 5, 1923. 
a a a a a a 


{389.)—A DERANGED THERMOMETER.— 
the mercury cuts 
”? If you mean that the mercury column 
1s divided at séme point, it may be possible to- 
swinging the instrument till 
t Sixe’s thermometer 
is very liable to derangement in this way or by 
The 
reason is that alcohol is very volatile, and if. 
the tube is sealed up with much lees than 
atmospheric pressure inside a slight elevation of 
. the spirit to boil and 
form a bubble. Expo-ing a Sixe’s thermometer 
to direct sunshine is almost certain to spoil it. 


What do you mean by “ 
itself 


cure it by gentl 
the separated ends join up. 


the appearance of bubbles in the spirit. 


temperature may cause 


Tc ought to be possible to avoid this drawback. 


There is always a large. air-space in the upper 
bulb of this instrument, and if care was taken 
when sealing to do so at atmospheric, or more 
than atmospheric, pressure the ‘trouble would 
be avoided. The large air-space provides ample 
room for expansion, and there should be no 
Bubbles 
often appear in the ordinary alcohol minimum 
thermometer, but are easily got rid of by swing- 


risk of bursting at any temperature. 

ing it bulb downwards. In a Sixe’s they are 

usually incurable. Wm. F. A. Ellison. 
— 3 6 &-< 


QUERIES. 


—e l 
B95.) — RULE FOR DETERMINING 
FASTER.—To be kept on the Sunday which 


falls next after the full Moon following 


March 21, the vernal equinox. If a full 
Moon fall on March 21, then the next 
full Moon is the Paschal Moon, and if 


the Paschal Moon fall on a Sunday, then 
the next Sunday ie Easter Day. Is the above 
correct? It does not appear to apply to 1923. 
I should be glad of an explanation.—C. H. B. 


([396.} -GREEK ART.—Would some reader 


kindly tell me the approximate dates when 
Grecian art reached its zenith and when it 
ceased to be of world-wide renown? Also, what 
were the causes of the decline of Grecian art?— 
W. G. Royal-Dawson. 


[397.]—THE GREAT PYRAMID, GIZEH.— 
I should be much obliged if some readers of the 
“E.M.” would kindly give the date of the 
building of the Great Pyramid and under whose 
rule it was built.—W. G. Royal-Dawson, 


{$98.}—THE SYMBOL 7.—When was the 
Greek letter z first used to denote the ratio of 
the circumference to the diameter of a circle? 
By whom was it introduced?—W. G. Royal- 
Dawson. 

(599. ]—MOUNTING DIATOMS IN PIPER- 
INE.—Would some kind reader tell me how 
to remove the extraneous matter that is present 
in ordinary piperine, and which spoils the ap- 
‘pearance of mounts? Does pure piperine, when 
used for mounting diatoms, crystallise with age? 
Why is it not more generally used?—W. G. 
Royal-Daweson. 


{400.}-CIDER.—To A. C. H. P. or others. 
—In September ilast I mixed in a wooden, steri- 
lised cask 6 gallons apple juice, 6 gallons water, 
‘28 lb. sugar, and 1 lb. brewer’s yeast. Fermen- 
tation was extremely rapid for several days, 
much scum being thrown up. Thereafter the 
action has been much slower, but it still con- 
tinues, after three months, judging from the 
brisk effervescence audible at the bung-hole. 
The liquor is now of quite good flavour, but is 
still too sweet, and alcohol content is too low. 
It is bright and clear. Answers to the following 
questions would be greatly appreciated :—1. Can 
the alcohol content be brought up by allowing 
fermentation to proceed’? Temperature aver- 
ages about 60° F. About how long would it 
take to convert all the sugar? 2. Is there any 
danger of acetic acid fermente getting a hold? 
3. When should the barrel be bunged, or the 
iiquor bottled? Is there likely to be a sediment 
-f yeast requiring to be decanted off? 4. Is it 
Possible to arrange the bottling so that the 
liquor, after keeping sufficiently long, shall be 
* Sparkling"? 5, Would it be better to 

mature” the liquor in the present cask or in 
bottles? I should be very grateful for any in- 


iene ot I am particularly anxious lest the 
ee d go wrong through standing so long 


done to remedy this failing of 


in an open cask. 
covered with a plate.—Delta S. 


aluminium sulphate and 


Believe to be 
mixture, with 
tartar and bicarbonate. 
formation as to wholesomeness or otherwise. 
Probable effect (if any) on health.—R. A. J. 


 [402.]—PRIMUS STOVES.—Should be glad 
to receive hints on utilising same for gentle 
boiling or simmering. Trouble is, flame too hot 
unless almost extinguished, and needing con- 
Have inquired 


stant „attention to keep alight. 


re smaller burner or smaller nipple orifice. 


Apparently nothing available barring simple 
This does not fit stove 
(No. 4). Also troubled with very rapid corro- 
sion of perforated portion of vaporiser and 
blocking up by carbonising. Makers suggest 
Can nothing be 


pocket Primus burner. 


both due to use of low flame. 
wickless stoves? 
As a technical man, am rather staggered at 
ne being attributed to low flame; 
rather 


R, A. J 
[403.]—DOUBLE STARS.—To Mr. Millburn. 
—Many thanks for kind help. 


with P.I. 182. It is not 5 147, called by Struve 
xi, which precedes P.I. 182 by 10 m. in R.A., 


and is 30’ more to the South.” If not troubling 
you too much, please give fairly recent measures 


of X 228 Andromedee; 52 Arietis (| 346) AB; 
12 Eridani; P. III. 37 Persei; S 381 Arietis: 
z 385 Camelopard; 5 400 Camelopard: 7 Tauri 
($ 412) AB; X 425 Persei; 40 Eridani (3 518) 


BC; 80 Tauri (S 554); 7 Camelop (© 610) AB; 


7 Orionis; 32 Orionis (© 728); © 3115 Camelop. 
All between 2h. and 6h. R.A.—M. B. H. 


(404.]—_HIGH-FREQUENCY CURRENTS. 
--I should be much obliged if any of your cor- 
respondents could give me the name .of some 
book dealing with the above, and giving experi- 
ments to be performed with a small Tesla coil. 
Tesla’s original work has, I suppose, been long 
out of print.—Alan B. Radford. 


[405.]—-SILVERING MIRRORS:—Using the 
method recommended by the Rev. Wm. F. A. 
Ellison in ‘‘ The Amateur’s Telescope,” I find 
great difficulty in obtaining the necessary 
alcohol. I have not been able to get the indus- 
trial spirit or methylated spirits not containing 
naphtha. The duty on pure alcohol makes it 
too expensive, and this may not be sold with- 
out a licence. Is it possible to use any other 


spirit, such as spirits of chloroform, which is 
affecting the result?— 


much cheaper, without 
E. Denton Sherlock. 


[406.]|—MARS.—I have recently mounted a 
94-in. With-Browning reflector in my garden, 
and, following hints given in the “ E.M.,” have 
adjusted the mirror to verfect definition. As 
the evening of Boxing Day was very fine, with 


excellent seeing, and a clear, steady atmosphere, 


I sighted Mars in the S.W. with one-sixth e.p. 
(= x 450). While observing I seemed to see 
from the side of my eye a faint speck one- 
quarter of a degree below the planct and a little 
to the right. I looked direct at this very 


obscure point, and saw nothing. Swinging the 


reflector, I trailed Mars across the field, in- 
tently gazing at the planet meanwhile: and 
again and again I saw with averted vision this 
faint following speck of light. Nothing was 
visible near Mars the next night, which was 
perfectly clear and still. Webb states that 
Deimos has been eeen several times with a 
6 3/10 in. achromatic. I am not so foolish as 
to imagine that I glimpsed this minute satellite, 
but one cannot resist the thought that such an 
achievement might be possible; and, anvway, I 
should like to know what it was I glimpsed. 
As my star maps show nothing so faint. perhaps 
Mr. Hollis will help me. Time, 6.30 p.m.: 
district is scattered; sky generally verv clear; 
plenty of open country all around. I am a 
skilled observer of twenty years’ experience, 
and possess extremely good eyesight. Mirror 
and flat recently resilvered.—R. Barker. 
Cheshunt, Herts. 


[407.]}—MENDING ALUMINIUM.— Refer- 
ring to your article ‘‘Mending Aluminium 
Ware” in the “ E.M.” of December 1, I would 
like to ask you if the combined epirit or paraffin 
blowlamp and soldering copper bit is of anv 
use to solder uluminium articles? Should stiff 
metal brush be of copper or steel, and is there 
any light-carrying heating apparatus yet de- 


The bung-hole is merely 


{401.}-BAKING POWDERS.—Information 
as to formula of a beking powder containing 
sodium bicarbonate 
would be useful. Also as to formula of a self- 
raising flour, said to contain only bone ash! In 
both’ cases, how does it work? At present 
using tartaric acid and bicarbonate mixture. 

wholesome baking powder 
ossible exception of cream of 
Should be glad of in- 


attributed same to over-heating !— 


\ Webb (fifth 
edition) says:—‘‘ y Ceti forms fine wide pair 


J nails to make them hold better and to prevent 


vised for aluminium repairing outfit stitable fæ 


fa travelling aluminium ware repairer?—J, I 


Haywood. 


{408.J}-ZAHM FORM OF ACCELERO 
METER.—Can any reader give an idea of how 
this works, and say if procurable in England 
and cost?—G. C. 


{409.]—-RUST PREVENTION.—The circa 
on my home-made Equatorial stand for my 9 in. 
reflector are of steel, and I have great difi- 
culty in preventing rust formation thereon, u 
the telescope is immovably fixed out of doors 
I have tried smearing vaseline and various oils 
on the circles, but this is messy and not ent 
satisfactory, and requires frequent renewal. 
thick coating of copal varnish is very unsatisfre 
tory, besides rendering the marking 
Colourless lacquer was almost. useless. 
reader give suggestions which may 
circles to remain rustless, though exposed to the 
present awful weather?—E. N. Butler, MB. 


[410.] — GRAMOPHONE RECORDER —I 
wish to try recording with my ophone, if 
this be practicable, Is a special sound-box re 
quired, and ig it possible to purchase blank 
records?—E. N. Butler, M.B. 


[411.]-—SPECTACLES FOR SQUINTERS— 
Can any reader inform me if there are any 
improved spectacles on the market for the 
purpose of curing a cast inthe eye? Just previous 
to the war I saw an announcement of a new 
idea in which apparently an adjustable hole ws 
embodied in the glass. The light pasin 
through this was supposed to attract the eye, 
thus stretching the muscle, and effecting a cure 
—J. C., Berks. 


[412.]—-Can any reader give information a 
to the difficulty of obtaining, geometrically, 
20° on a circle?—E. T. Grainger. 


[413.])—CEMENT-COATED NAILS.—Will 
a reader kindly tell me how I can treat wire 
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them rusting? I understand this is not Port- 
land cement. which the name seems to indicate. 
—T. T. Taylor. : 


[414.)—LEAKAGE FROM TURNOOCK.— 
Can any reader tell me how to stop the leakage 
of water from a turncock on the pipe leading 
from water-tank to gas-engine? This tap has 
to be turned on and off frequently.—Gasolene 


——————>-_2»6e-<—____— 
ANSWERS TO CORRESPONDENTS 


The following are the initials, etc., of letters te 
hand up to 1 p.m. on Tuesday, January 2, and 
unacknowledged elsewhere :— 


E. A. L. ATTKINS—Frank Atkin—S. C. Bailey—Gase- 
line—T. T. Taylor—k. T. Grainger—Col. E. E. 
Markwick. 

O. B.—Bad, certainly. 

NON Nopis.—Yes. 

F. H. W.—Please send. 

T. PRING.—We ,know nothing of them. 


R. GREEN.—You may find the diameter of any circle 
by dividing its circumference by 3.1416. 


F. B.—We have no further information than we 
gave. Possibly an inquiry direct might elicit 
some. 

QUEX.—Flash point is the temperature at which an 
oil or other combustible fluid gives off vapow 
which will then fire if exposed to a naked light. 


GRATEFUL.—The sores are not caused by “ elec- 


tricity.” The copper in the belt is injurious to 
some skins. A dry compress should always be 
used—if at all! 


P. SmitH.—Cannot say. A short stick of charcoal! 
might do. Charcoal is a bad conductor, and can 
be made red-hot at one end of a stick and held 
by the hand at the other end without pain. 


G. (HARRIs.—Colloidal fuel is an emulsified mixture 
of very finely divided coal and mineral oil. One 
recommended mixture is 30 per cent. of elach, 
10 per cent. of coal tar distillate, and 60 per cent. 
of mineral oil. 


T. THORNE.—Do you mean a “ Jack-in-the-Box” 
gearing? The object of that is to obtain two 
revolutions of the spindle to one of the crani. 
You will find an illustration of it on p. 61 of ow 
issue of March 23, 1883. 


DRAUGHTSMAN.—No: but we are reviving the ver: 
successful Design Club in our other paper, thr 
BUILDING News, which for well-nigh forty years 
before the war attracted many competitors [o 
the prizes awarded. Full particulars will be four: 
in that journal on p. 354 of its issue of Dec. l. 


HAND CART.—Make it the sizes you say, of ash, red 
deal, oak, or anything you have handy, bearing 
in mind that size depends on the weight you want 
to carry. Plane your pieces straight and fram’ 
them together; and you will have a flat top. If 
you want the top the same size as your cart bodr 
strike it out the same width and length. 
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= USEFUL AND SCIENTIFIC NOTES 


At the invitation of the Royal Dutch In- 
stitute of Engineers and the Technical Ship- 
Ping Museum at Rotterdam, the summer 
meeting of the Institution of Naval Archi- 
tects in London will be held in Holland in 


E September. 


Alloy Steel Grate Bars.—A substitute for 
iron grate bars, which has its origin in 
Canada, is another instance of the growing 
use of alloy steel castings. A Canadian in- 
ventor is reported to have perfected heat- 
resisting steel castings which, as grate bars 
in locomotive fire-boxes, have been in use 
for over two and a-half years, and are still 
as good as new. The fact that they are 25 
per cent. to 40 per cent. better than ordinary 
iron bars largely offsets their higher first 
cost. They are reported to have none of the 
disadvantages of the iron bar, particularly as 
to change of shape due to growth. 


The lectures founded by Sir 
Gresham will be delivered at Gresħam Col- 
lege, Basinghall Street, in the following 
order, at 6 p.m. :—Divinity (the Rev. Dr. 
W. H. Thompson), January 16, 17, 18, and 
19. Physic (Sir R. Armstrong-Jones, M.D.), 
January 23, 24, 25, and 26. Astronomy (Mr. 
A. R. Hinks, F.R.S.), January 30, 31, 
February 1 and 2. Geometry (Mr. W. H. 

Vagstaff), February 6, 7, 8, and 9. Music 
(Sir Frederick Bridge), February 13, 14, 15, 
and 16. Law (Dr. Blake Odgers, K.C.), 
February 20, 21, 22, and 23. Rhetoric (Dr. 
Foster Watson), February 27, 28, March 1 
and 2. There is no charge for admission. 


The teeth of one of our largest species of 
British elephan!s have been recently exca- 
vated in the Deer Park of Magdalen College. 
They are now exhibited in the College Library. 
The part of the tusk that has been preserved 
measures 3 ft. 9 in. in length, nearly 19 in. 
in girth, and has a maximum diameter of 
6} in. Its gentle curvature shows that. it 
belonged, not to a mammoth, which had 
much-curled tusks, but to the species known 
as elephas antiquus, of which another fine 
exampie, now in the British Museum, was 
excavated at Chatham during the war-time. 
Associated with the two tusks were numerous 
fragments of darkened bone; but nothing in 
a fit state of preservation, except the two 
upper molars. 


Professor H. S. Foxwell will deliver a 
course of ten lectures on ‘‘ The London Money 
Market,’’ with special reference to its inter- 
national position and to the general causes 
of movements in the prices of securities, on 
Thursdays, at 6.15 p.m., beginning January 
18. In order to suit the convenience of those 
working in the City, for whom the lectures 
have been arranged, the course will be held 
at the School of Oriental Studies, Finsbury, 
E.C. Professor Foxwell will also give a 
course of lectures on currency, banking, and 
the exchanges, on Tuesdays and Thursdays, 
at four, beginning on Januarv 18, at Uni- 
versity College, Gower Street, W.C. A leaf- 
let containing full particulars as to fees, etc., 
may be obtained an application to the secre- 
tary, University College, London. 


Dr. John Berry Haycraft, Emeritus Pro- 
fessor of Physiology in the University of 
Wales. died at Royston on December 30, 
aged 65. Dr. Haycraft received his profes- 
sional training at Edinburgh and Leipzig, 
and took the D.Sc. and M.D. (gold medal!) 
at Edinburgh University in 1888, becoming 
also F.R.S.E. He was successively interim: 
Professor of Physiology at Edinburgh, and 
Professor of Physiology first at Mason .and 
Queen’s Colleges, Birmingham, and then at 
the Cardiff University College. In 1894 he 
published his Milroy lectures on ‘‘ Darwin- 
ism and Race Progress.” and he contributed 
“ Animal Mechanics, Taste and Smeii,” to 
Schafer’s ‘‘ Textbook of Physiology, 1900. 
as well as various papers in professional 
journals. 
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Optical Instruments. i 


For Sale. 


Refiooting Telescopes, Mirrors, Slivered by new 
method. Wore light and duraoillity.—G. CALVER, 
Manse. Walpole, Halesworth 


Baker’s October Second-hand List contains 
approximately 3.000 Optical. Scientific. and Photo. 
graphic Instruments.—244, High Holborn. London. 

64-page Book About Herbs and how to use 


them 2d Send for one.—TRIMNBLL, The Herbalist, 
Richmond Road, Cardiff. 
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Milling Attachments, with Vices for Lathes.— 
fas WABELER MANUFACTURING OO.. LTD., Trench Cross- 
ng, Wellington, Salop. 


Home Radio: How to Make and Use it. 25,600 
coples sold. 48., post free, on approval.—Below. 

Books Bought. 
Booksellers, 121, Charing Cross Road, London. 


Ionised Tablets snpply the blood with those 
slements the body needs, increasing vitality, func- 
tional activity, powers of concentration, mental 
clarity, physical Atness, and immunity from disease. 


Adenoids and Porypus cured by aatural means ;. 
operations unnecessary. Tonsils saved intact, thue» 
avoiding a lifelong handicap. , 


Tonised Tablets, 88. 6d.. 68. 6d., 128. 6d. Sene 
full detaiis of ailment.—TAHu LABORATORY, 62, New 
port Street, Bolton. 


Mineral Speoimens, British and Foreign, alb 
kinds and prices. Send stamp for free catalogue — 
Addrees below’ 


Geological Specimens, Rocks and Fossils, ald 
prices.—RicBaRDs’ SHOW Rooms, 48, Sydney Street. 
Fulham Road, London. 


Brilliant Radium Mioro. Slide, 28. 6d., post 
free.—CLARK3 and PAGE, 23, Thavies Inn, Holborn 
Circus, E.C.1. 


Overseas Readers interested in Press Ballng 
any material should write for descriptive pamphlet 
of HINDLE’S PATENT ELECTRIC BALING PRESSES, Union 
Engineering Works, Haslingden, Lancs. 


Money Easily Earned by selling rubber stamps. . 
—Free particulars from RicHrorDs, Ltd., Snow Hill 
London, E.C.1. 


Dynamos, real first-class machines, 40 watts out- 
put, as supplied to Stuart Turner, price 65s. Repairs 
to all kinds of Electrical and Scientific Apparatus. 
Special apparatus made to order.—BOTTONE and Co., 
Wallington, Surrey. 


‘“ Valetta ” British Manufacture Metal 


CEMENT, 1s. per packet. P.O.'s only:.—GRUNDY, 9, 
Church Gate, Loughborough, Leicestershire. 


Have You Read “The Microscope"? The 
Practical Book for Amateurs.—5s. 9d., post free, 
from DowbDy, Dovercourt. 


The “Gem” Turkish Bath Cabinet—Cleanses 
and invigorates; cures diseases without nauseous 
drugs. Cheap, convenient, efficient. A powerful 
preventive of diseases. Should be in every home in 
the land. 

The Editor of “ English Meohanic"’ says:— 
“We strongly recommend readers suffering from 
rheumatism, pneumonia, neuralgia, liver trouble, 
skin disease, dyspepsia, insomnia, to get one of the 
Gem Bath Cabinets. They will never regret the 
small outlay, and will thank us many times for our 
advice.” 

Gem H. Supplies Co., Ltd,, 67, Southwark 
Street, London, S.E. Booklet, 100 pages, post free. 
Mention “ E.M.” 


D. J. Smith and Co., Ltd., Compton Works, 
Wickford, Essex, have the following second-hand 


motor vehicles for disposal, ready for purchaser to 
drive away :— 


ie H.P. Humber Landaulette, guit hire work, 
0. 


15 H.P. White Steam Touring Car, low tax, 
paraffin fuel, £45 


10 cwt. Darraaq Open “Yan, good order, £60. 
1 ton Napier Open Van, solid rear tires, £50. 


Stearns Knight 4-oylinder Two-seater, with 
double dickey seat, electric lighting, £150. í 


Spare Parts Made for Any Car at reasonable 
prices. 


Large Stock Spare Parts for White, Stanley, 
and Serpollet Steam Cars. 


815 x 105 Goodrich Covers cheap. 


Several sets Acetylene Generators and Head- 
lamps cheap 


Several sets 2 and 3-throw Power 
1,200 to 5,000 gals. per hour. 


Vertical Steam Engine, 2-cylinder 

Several Capstan and Turret Lathes. . 

Inoandescent Mantle Lamps, for table or hang- 
ing. Perfect light, use paraffin. 

Sorew Letter Copying Press, on stand, 15s. 

Edison Mimeograph, incomplete, 15s. 

Large Atmospherio Paraffin Burners, 50s. 


We are open to undertake Any Class of Engi. 
pe ea Work, large or small quantities, or single 
parts. 

Bright Steel Bolts and Nuts, in assorted par- 
cels, 3/16-in. to 4-in.; 6s., 108., 16s., £1. Try a 
sample parcel. 

} H.P. Two-oylinder Vertical Steam Bleotrio. 
Light Engine, beautifully finished, excellent order, 
£4. This is model engine price. 


5-in. centre 6 ft. Drummond Sorew-outting 
Power Lathe, £90. 


7%}-in. centre 6 ft. Newbold Plain Baok-geared. 
Power Lathe, £95. 
20-in. Double Diso Grinder, £35. 


Inexhaustible Hand Plash-lamps, no batte 
no failure, no trouble. Price 26s. Send for oar 
ticulars. 

D. J./Smith and- Co., 
Wickford. -Esser! 


Pumps, 


Ltd., Compton Works,. 


Best prices givep.—Foyies, The 
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City Sale & Exchange 


4-in. 0.g. Bateman Astro. Telescope, star 
finder, rack focussing, 2 ascro. and 1 terrestrial 
eyepiece, mounted .on solid mahogany garden 
stand, with top giving universal motions, com- 
plete, with case; £31 15s. . 

$-pl. Cameo Hand Camera, rising and cross 
front, rack and pinion focussing, direct view- 
finder, Beck symmetrical lens f/8, automat 
shutter, speeds 1 sec. to 1-100th and time, 6 
slides; £2 198. 6d.; a bargain. 

Beck » Popular Microscope, inclinable stand, 
rack and pinion coarse and micrometer screw 
fine focussing, draw tube, revolving and centring 
stage, substage diaphragm, two eyepieces, ob- 
jectives 3-in., 4-in., Leitz 2-in. and Ross 1-5-in. 
spot lens, substage condenser, with iris dia- 
phragm, analyser: and polariser, live box, com- 
plete with mahogany case; £7 7s. 

Postcard Folding Pocket Camera, rising and 
cross front, Busch detective aplanat f/6.5 lens 
in Unicum shutter, speeded 1 sec. to 1-100th 
sec. and time, hooded screen, 6 slides, and 
case; £3 12s. 6d.; in good condition. ; 

Jules Richard's Thermograph, self-recording 
thermometer, in all-weather metal case, outside 

` mercury chamber, fitted 8-day clock, in revolving 
drum, which carries chart showing week's 
record, complete charts and ink for 12 months; 
£5 7s. 6d. 

ules Richard Mahogany Storage Cabinet, for 
300 45 x 107 transparency, 3 trays, with 4 am- 
broine boxes on each, complete lock and key, 
as new; £4 10s. 

Pillischer Microscope, on solid brass foot, in- 
clinable stand, rack and pinion coarse and 
micrometer screw fine focussing adjustment, 
draw tube, mechanical stage, substage con- 
denser with rack and pinion focussing, spot 
lens, wheel diaphragm, analyser and polariser, 
4 eyepieces, objectives 2-in., l-in., and 4-in., 
complete in case; £14, 

Pr. 12x Koristka Prismatic Binoculars, eye- 
piece focussing adjustment, bending bar, 
30 m/m. o.g., complete, in leather case; £4 15s. 

2} x 3} Watch-Pocket Carbine Roli Film 
CAMERA, rising front, reversing finder, Aldis 
f/7.7 anastigmat in Lukos II. shutter, adjust- 


able speeds and time, in new condition; 
£3 18s. 6d.; a bargain. 
*Phone, 
CITY 6981. 


l 


Fram Microsoove, by Watson and Sons, coarse 
and fine adjustments, 3-in. and }-in. objectives, 1 


' eyepiece, Abbe, double nosepiece, fine condition; 


«. 


£14 

Lists of New and Second-hand Microscopes 
and Accessories at reduced prices on application.— 
W. Watson and Sons, Ltd., 313, High Holborn, 


_ London.. 


Microscopical Slides.—aAl]l sorts at lowest prices. 
List and sample free.—Gray, 40, Grange Road. 
Lewes. 


Microscopical.—Cardboard Cabinets, with trays, 
for 108 slides, 3s. 6d., posted.—Gray, 40, Grange 
Road, Lewes. ; 


Newtonian Telescopes.—The only telescope with 
the very finest definition. Equal to the finest 6-in. 
refractor. Write us for photo and particulars. We 
are the Sole Makers.—IRVING. 


Newtonian Mirrors Refigured.—We are every 
day receiving highest testimonials for these splen- 
did mirrors. Resilvering.—Send your mirrors here 
to be tested free.—IRVING. 


Standard EByepieces.—High powers, 16s. 6d.; low 
powers, 12s. 6d. Lenses hand ground, not moulded. 
Highest testimonials.—IRVING, 135, High Street, Ted- 
dington. ; 

Special Microscopical Slide. — Radium. Per- 
petually giving off numerous flashes of light. Post 
free, 2s. 3d. Two slides, 4s. 3d.—DARLASTON, 31, 
Freer Road, Birchfield, Birmingham. 


Earn Your Living Easily.—Several pounds 
weekly easily earned by simply following my “ Valu- 
able Instruction Book,” 1s. 6d. P.O., post paid.. I 
guarantee failure is impossible. No agencies or can- 
vassing. Provides permanent employment, suitabJe 
for all. This advertisement is not inserted to deceive 
the unwary, but to.help you to earn an honest 
living without hard work. Satisfaction or money 
refunded. (Copyright advert.) ALBERT FEATHER 
(E.M. Department), White Abbey Road, Manning- 
ham, Bradford, Yorkshire. 


Watch, Clock, and Instrument Makers’ Pre- 
CISION LATHES, 1§-in. centres, 7}-in. bed, £6 10s., with 
accessories. List 2d. Castings supplied. Small, accu- 
rate metal work of all decription quoted for.— 
INWARDS, Acacia Works, Douglas Road, Wood Green. 


“English Mechanic,” complete set, Vols. 1 to 
109. good condition, £8 only.—18, Sciennes Gardens, 
Edinburgh. 


} H,P. Petrol-motor Castings, cylinder bored. 
9s. 9d. List, stamp.—LITTLEOVER MOTORS, Derby. 


£3 Weekly.—Genuine Home Employment, either 
‘neX.—Particulara, addressed envelope. INDUSTRY. 
CH. Morecambe Street. London, 8.E.17. 


/ 


Oil-immersion Objectives.—1-18-in. Koriscka 
semi-apochromat, £9 10s.; 1-12-in. Brock, 
£5 1658. Gd.; 1-12-in. Leitz, £5 10s.; 2 m/m. 
Koristka apochromat, £10 15s.; 1-12-in. Watson, 


£5 15s.; 1-14-in. Winkel, £4 10s.; 1-16-in. Parke’s, 


£5 10s.; 2 m/m. Koristka apochromat, N.A. 
1.40, £16 10s.; 1-16-in. Powell and Lealand 
collar, £4 15s.; 3 m/m. apo., N.A. 1.40, 


£16 12s. 6d.; 1-12-in. Beck, £5 128. 6d.; 1-12-in. 
Crouch, £4 17s. 6d.; 1-25-in. Powell and Lealand 
collar, £5. ; 

Set Drawing Instruments, 6-in. ‘compass, and 
all inter¢hangeable parts, pair 5-in. dividers, 2 
spring bow compasses, pen, protractor, all com- 
plete, in mahogany case; 42s. 


We take your 

Old Apparatus 

in exchange for 
up-to-date 
Apparatus. 


Pr. Coastguard Astronomical Binocuiars, sun- 
shade, screw focussing and case; 17s. 9d. 

4-in. Transit Theodolite, by Hall Bros., 
circles divided on silver, with verniers reading 
to 1 minute, complete with 2 microscopes, fine’ 
adjustment screw for either direction, 4 ievel- 
ling screws, 8-in. compass wich check action to 
needle, best achro. o.g. to telescope, with spider 
lines, a bargain; £10 10s. 

5 x 4 No. 6 Pony Premo Triple-Extension 
FOLDING HAND OR STAND CAMERA, rack rising 
front, swing and reversing back, Bausch and 
Lomb R.R. lens, f/8. Auto stmtter. speeds 
1 sec. to 1-100th and time, 3 double slides, and 
case; £3 7s. 6d.; a bargain. 


93 & 94, FLEET STREET, E.C.4. 


3-in. Astronomical Telescopes. Large selection 
of Second-hand Instruments. Write for list.—Broap- 
HURST, CLARKSON, and Co., 63, Farringdon Roail, 
_3-in. Horne and Thornthwaite, on equatorial, 
£27 10s.; 3-in. Premier, £25; 3-in. Refined, £15; 3-in. 
Giulbert, £14 10s.; 3-in. Negretti and Zambra, 
£9 9s.; 3-in. Browning, £8 15s.; 3-in. Burnerd, £5.— 
BROADHURST, CLARKSON, and Co., 63, Farringdon 
Road, E.C.1. 


3j-in. Hennessy, £15 15s.; 4-in. Portable Tulley, 
£18 10s.; 4-in. Premier, £40; $}-in. Browning Equa- 
om Reflector, #£50.—BROADHURST, CLARKSON, and 
0. 


Standard Astronomical Eyepieces, 10s., 15s., 
and 21s. Selection on approval gladly.—BROADHURST, 
CHA RESON, and Co., 63, Farringdon Road, London, 
t. eo s 


Browning Table Snectroscope, rack telescope, 

etc., with original Rutherfurd grating, cabinet, 
£11 108.; Direct Vision Pocket Spectroscope, 
38s. 6d.; Grating Replica, 15s.—Below. 


“H” E.S. Binocular Microscope, by Watson, 
mechanical stage, Abbe, l-in., 3-in. objectives, etec.. 
cabinet, £27; Voigtlander’s Student’s Outfit, spiral 
substage, Abbe, 2-in., 4-in., etc., £11.—Below. 

Zeiss Greenough Binocular Microscopo 
(Déermatoscope), 3 pairs objectives, 2 pairs oculars, 
cabinet, £17 108.; Beck's “London,” 1 oculars, 
g-in., 3-in. nosepiece, iris, no case, £9.—BROWNING, 
37, Southampton Street, Strand, W.C.2. 


Powerful Pocket Microscopes, brass mounted, 
magnifies 1,000 times, 3s. 6d., free. Acetylene Gas 
Generators, 6s. 9d., worth 10s. 6d.—ScIENCE SUPPLY 
STORES, 197, Acton Lane, Chiswick, W.4. 


The Patternscope.—Post free, 2s. 6d. and 7s. 6d., 
of ‘‘ PATTERNSCOPE,?’ 85, Duckett Road, Harringay, 
London, N.4. Beautiful, inexhaustible kaleidoscopic 
designs for both eyes and socihbly. 

Ideal Boiler and Three Radiators: only used 
several times; splendid condition.—Spencer, Fruit 
Grower, Wickford, Essex. 


Books for Sale.—Prices include postage or car- 
riage, ‘‘ The Development of Birmingham,” by Wil- 
liam Haywood, F.R.I.B.A., first edition, 73. 6d. “ The 
‘Presto’ Shift of Hours Worked Calculating Card,” 
Is. ‘Italian Sea Power,” by Archibald Hurd, 1s. 
“ Aeroplane Construction,” by Sydney Gamme, 5s. 
“ Inhabited House Duty and the Laws Thereon,” 
by W. E. Snelling, 10s. ‘‘The Origin of the Forms 
of the Earth and Planets,” in French, by M. Emile 
Belot, 10s. “The Law of Checkweighing.” by J. H. 
Cockburn, 5s. ‘‘ Factory Management Wastes,” by 
James F. Whiteford. 5s. ‘‘The Housing Problem: 
Its Growth, Legislation, and Procedure,” by John J. 
Clark, M.A., F.S.S., 15s. “ Aviation,” by Benjamin 
M. Carmina, ös. ‘Domestic Architecture in Aus- 
tralia,” with 47 plates. 10s. “Electrical and Other 
Engineering Contracts,” by W. 8 Kennedy, LL.B., 


|. to 1-84 sec., changing box for 12 places; £4 15. 


_ mounted head with 8 levelling screws, telescope 


` 


ž-pi. Roli Film Camera, double extension, 
rising and cross front, reversing hooded view- 
finder, R.B. //8 lens, Unicum shutter, adjust. 
able speeds, 1 sec. to 1-100th sec. and time, 
combination back, focussing screen, and 3 
double plate holders; £3 7s. 6d.; a bargain. 

Micro-Objectives.—{-in. Koriscka, 27s. 6a; 
25 m/m. Plankton, water-imm., 28s. 6d.; 92-in 
objective, 25s.; 1-12-in. Zeiss oil-iinm., £6 6s.- 
1-20-in. Beck, £3 158.; 1-5-in. Smith 
Beck, 288. 9d.; 3-in. Dallmeyer collar, 29s. 6d; 
Zeiss 2-in., 31s. 6d.; 1-5-In. Powell and Lealaoa 
collar, 43s. 6d.; 4-in. Beck, 57s. 6d. 

4; x 6 cms. Blocknote Camera, Tessar f/63 
anastigmat lens, adjustable speed shutter 4 see 


Student’s 3-in. 0,g. Astro. Telescope, mounted 
on claw table stand, rack and pinion focussing, 
star finder, astro. 80x eyepiece; £7 5s. 

: ţepi. Double-extension Stand Camera, rack 
focussing, rising from, swing and reversing 
back, achro. lens, iris diaphragm, time and inst. 
shutter, 1 double dark slide, and stand; 27s. 6d. 

1a Folding Pocket Kodak, piccures 4}-in. x 
23-ip., achro. lens, iris, T. B. and I shutter, for 
daylight loading roll films; 31s. 6d. 


34 x 2; Ernemann Folding Pocket Camera, 
self-erecting, focussing, reversing finder, hooded 
focussing screen, Ernemann detective aplanat 
f/6.8 lens, in adjustable speed shutter, 1 see. 
to 1-100th see. and time, 3 slides, and film pack 
adapter; £2 12s. Gd.; a bargain. 

pl. Midge Magazine Camera, rack focusing, 
Aldis Uno f/7.7  anastigmat lens, Lukos OL 
shutter, adjustable speeds 1 sec. to 1-100th and 
time, magazine changing for 12 plates, complete 
leather case; 37s. 6d.; in good working order. 


Koristka 14-in. Surveyor’s Level, 1}in. 
o.g. to telescope, rack focussing, large level, 


fixed with 
adjustment screw, 


cap be turned in any direction, 
clamping screw and fine 


complete, lock-up case and solid mahogany 
stand, £21 10s.; as brand new; a first-class 
Instrument. 


1-18-in. Semi-Apo. Koristka Micro. Objective, 
N.A. 1.30, in new condition: £9 2s. 6d. 


WIRES: “FILMS, 
FLEET, LONDON.” 


Barrister-at-Law, 5s. “ Metals in Aircraft Construc- 
tion,” by Wilfred Hanby, 3s. “Man and His 
Buildings,” by T. S. Atlee, A.R.I.B.A., a plea for 
the reviva) of the Guild Spirit of the past, $s. 6d 
“ Air Screws in Theory and Experiment,” by A. 
Fage, £1. “ British Standard Forms of Notched 
Bar Test Pieces,” ls. ‘‘Model Aeroplaning,” by 

. E. Johnson, 108. “The Science of Ventdation 
and Open-air Treatment,” 295 pp., 3s. “ Examples 
of Ancient Scottish Architecture,” 18 large plates 
of Scottish towers, etc., with full descriptions, 
Parts 1 to 4, with 72 plates, £1. “ Hyper-Acous- 
tics,” by J. M. Dunk, 3s. “Stella Maitland; or, 
Love and the Stars,” by Mrs. H. Periam Hawkins, 
6s. “The Age of Power,” by J. Riley, 38. “A 
History of French Architecture from 1661 to 1674,” 
by Sir Reginald Blomfield, R.A., 2 vols., 200 plates, 
£3 3s. ‘*The Hygiene of Town Planning and Vege 
tation,” 2s. “ Heredity in the Light of Recent 
Research,’’ by the hate L. Doncaster, D.Sc., F.R.S.. 
3s. ‘* Farm Buildings and Building Construction in 
South Africa,” second edition, by W. S. H. . 
horne, 15s., 350 pp. and over 250 illustrationg. “A 
First Book of Chemistry,” by A. Coulthard, Se. 
“The Renaissance of Roman Architecture," 
Part II., by Sir Thomas G. Jackson, many illustra- 
tions, 25s. ‘“ British Engineering Standard Specifi- 
cations for Dimensions and Resistances of Bare 
Annealed Copper Wire for Electrical Apparatus,” 18. 
“The Elements of Astronomy,” by D. N. Mallik, 
10s. Supplement to Fenton’s ‘‘ Notes on Qualitative . 
Analysis," 2s. 6d. ‘‘Coal Tar Colours for the 
Decorative Industries,” by A. Clarke, 4s. 6d. *“ Tex- 
tiles,” by A. F. Barker, M.Sc., new edition, 108. 
“ A Little Book on Water Supply,” by WéHliam 


Garnett, 4s. ‘The Electric Age,’ by A. G 
Whyte, 5s. ‘Empire Forestry and All About 
it,’ 2s. “Capstan and Automatic Lathes," 
by Philip Gates, 2s. *“ Turner's Metal Plate 
Workers’ Workshop Companion,” 280 pp. and 270 
illustrations, 6s, “The Teaching of General 
Science,” by W. L. Eikenbury, 2s. 6d. ‘‘ The Smoke 


less City,” by E. D. Simon and Marion Fitzgerald, 
‘Is. ‘Illustrations and Notes on Four Early Draw- 
ings by Turner,” 4s. “ Water Power of the British 
Empire,” by Sir Dugald Clerk, 3s. Part 2 of Vol. X. 
of “The Journal of Roman Studies,” 5s. “How to 
Form a Company,” 15th edition, by H. W. Jordan, 
Is. 6d. “Oils, Paints, and Varnishes,” by R. H. 
Truelove, 2s.—STRAND NEWSPAPER CO., 1, Arundel 
Street, Strand, W.C.2. 

“ Aeroplanes in Gusts,” by S. L. Walkden, 5s. 
“ Seasonable Trades and Unemployment,” is. “ 
Living Wage,” Philip Snowden, M.P. 1s. - 
“ British Standard Specifications for Wall Plugs 
and Sockets.” 2s. 6d. ‘‘ Handy Insurance Act and 
Wages Calculator,” 1s. ‘The Principles of Urban 
Traffic.” by H. W. D. Stone, 5s. ‘‘ New Edition of 
the Russian Directory,” over 500 pages. ás. “Tem- 
porary and Semi-Permanent Supplies,” by Major 
V. P. Smith, 2s. 6d. ‘‘The Diary of a Free Kinder- 
garten” 3s. 6d. “Life of Nicholas Stone," the 


sculptor, with) many) fine illustrations of his work, 


Jax. 12, 1923. 


WORKSHOP WAYS AND MEANS. 
| In the Garage, 
By Cuarce Hanp. 
| BALL BEARINGS, 
‘Now that ball bearings are in common 


. mse the user of these necessary, if some- 


~“ times troublesome, things will be wise if 
. he thinks for himself regarding their 
. lubrication, for often the supplier is at 
: fault, and one is apt to wonder if they 
© betray evidences of design or just hap- 
. pened by chance. 


Speaking as a practical engineer, it 


seems foolish to fix balls in grease, especi- 
: ally in vaseline, for sooner or later it 


means disaster. 

In push-cycles and light-weight motor- 
-bikes the usual cup and cone type of 
xace is adopted, the balls being packed 
in grease to hold them in position while 


` the assembly takes place. For a time, all 


Oe 
~ + oe 4 


goes well, but the action of the balls on 
the track causes the grease to bank up 


around the spindles in the hub, which 
effectively seals the aperture and prevents 
oil reaching them. Ultimately they be- 
come dry, and in many cases wet gets in, 
causing rust and ruin. 

If it is necessary to pack balls in grease 
a good plan is to attach the inflator to 
the oil-cup occasionally and force air 
through the hub. This has the effect of 
dislodging the grease. 

It should be noted if oil is in evidence 
around the bearing or if it all flows out 
at the cup. In the latter case utilise the 
inflator, as described. | 

In the larger type of bearings the 
journal is the rule. This, after fixing, 
as packed with grease, and unless provi- 
sion is made for forcing more lubricant 
into the housing nothing but a hot bear- 
ing will cause the grease to flow into the 
working parts, after a few miles of run- 

ming. 

Actual garage experience has prompted 
inquiry why so many bearings were worn 
or broken, and there is no doubt that 
lack of proper lubrication is the answer 
in the majority of cases. 


Very little reasoning is required tol. 


reply to the questions: Does grease get 
thinner with use? Does it gravitate to 
horizontal bearings? As the answer is 
in the negative, where is the usefulness 


; ofa solid as a Jubricant for ball bear- 


i thing to use. 


ings? and so a heavy-bodied oil seems 
to be indicated, generally, as the proper 


With regard to the fitting of new jour- 
nal ball-bearings, many amateur 
mechanics, and even some professional 
ones, are not acquainted with the fitting 
of this popular type of bearing, and when 


. @ replacement is necessary they, more 


often than not, break the inner ring 
through forcing it on the shaft. The 
whole job is simple enough if care is 
taken that the inner ring is a driving 
fit on the ‘shaft, whilst the outer one 
must be a good fit in the housing, so 
that it can be driven in by a tap with a 
light mallet. 

To fit the inner ring insert the bearing 
in hot water for a few minutes and force 
on gently while warm. If it is even then 
hard to get on, do not try any other 
means than easing the shaft. When it is 
in its position on the shaft examine for 
cracks before reassembling. 


GEARS AND GEAR Boxes. 


In gear boxes, some types of which are 
difficult of access for actual observation, 
stiff grease is often applied, and the churn- 
ing action of the gear wheels causes the 
grease to solidify in the ends and corners 
of the box, this preventing lubrication of 
the journal bearings. At the same time, 


mutually destructive of both, 


i 
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unless some heat is generated, the grease 
gets away from the teeth, and so they growl 
until more is put in. 

Progress in worm gears has been remark- 
able in recent years, and even although 
much has yet to be done, the factors that 
have to be taken into account are gradu- 
ally becoming known. The hour-glass 
type, for instance, in spite of theoretical 
advantages, is giving way to the parallel 
worm for the reason that the latter can be 
ground after hardening, and so the dis- 
tortion inseparable from the heating of 
such shapes can be ground away. Also, in 
spite of the proverb that “ even a worm 
will turn,’’ under certain conditions, in 
the days of the writer’s youth it was an 
axiom that the condition was that the 
worm was the driver and not the driven 
member, but the necessity of coasting at 
times for economical reasons has led to the 
wheel driving the worm, the lead of the 
gears therefore being in the neighbourhood 
of forty-five degrees of angularity. 

As engine speeds are tending to increase, 
and road speeds to become less—the latter 
because the average man has no real ambi- 
tion to possess a car that is as powerful 
almost as a locomotive when one of fifteen 
or twenty horse-power will satisfy all his 
reasonable needs, the probability is that 
worm gears will become more popular with 
car builders, and so a note or two on their 
defects, as revealed in garage repair work, 
may perhaps be useful. | 

The principal aim of modern worm gear- 
ing design is to reduce the rubbing action 
as much as possible and increase the 
rolling one, and the frictional resistance 
that is left should be brought lower yet by 
a smoothing and polishing of the gears. 

An examination of some worms brought 
for renewal owing to a pitted surface 
showed that the defects were due to minute 
cracks caused by the grinding to shape 
aiter hardening, just as a dull planing 
tool tends not to cut the. shaving cleanly 
but to displace the root of it in the plate 
that is being planed. Renewals then, to 
avoid that defect, should be ground twice, 
once for the shaping and the second time 
for smoothing preparatory to polishing. 

The metal used for renewals is a bronze, 
the most durable combination being eighty- 
nine parts copper and eleven parts tin. 
The makers cast these in chills instead of 
sand, but this cannot be done in repair- 
shop practice. 

Another fruitful cause of defects is lack 
of grease; in fact, as drunkenness is to 


‘| crime, so want of lubrication is to garage 


repair work. . However large the rolling 
action as compared to the rubbing may be, 
there is always something left for the 
grease pot, and it should on no account 
be neglected. Other cases have been die 
to the mismating of gears at a previous 
overhaul, differences of two decrees between 
the angle of lead of worm and wheel hav- 
ing been noticed. In such cases it is the 
latter that adjusts itself to the worm, and 
the teeth of the gear wheel are worn away 
till the angle is the same. 


Brush Gea. 

Much more is expected of garage people 
than was formerly required. The growth 
in popularity of the lighting and starting 
systems since their inception in 1912 has 
made it imperative that the repairer shall 
be an electrician in addition to his other 
multifarious trades 

Most of the troubles with these instal- 
lations are really trivial ones. in their 
inception, and are due to neglect of the 
brushes. Some commutating gear is so 
designed that failure to change the brushes 
when worn will let the brass holder come 
in contact with the commutator. This is 
for the 
vicious sparking burns ridges in the copper 
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segments and destroys the dovetail on the - 
brush gear that holds the shaped carbon 
blocks. It then becomes impossible to bed 
new brushes to the commutator until it 
has been trued up, while‘the spring carbon- 
holder has to be renewed. Such neglect | 
comes expensive, for let it be understood 
that the brushes are the most vital part 
of a dynamo when it is running, however 
insignificant they may be in the electrical 
lay-out in a maker’s workshop. 

They should be properly bedded to the 
shape of the commutator, first by filing, 
and then, after fitting to the holder, by. 
means of a strip of fine sand-paper par- 
tially encircling the commutator and 
worked to and fro with the hands. 

One popular system of storage battery 
charging by the car dynamo has a third 
brush for current regulation. ‘This is a 
practical system, while at the same time it 
is simpler than any method of using speed 
governors. Dynamos so regulated, how- 
ever, are not so efficient, as the governed 
ones. Tests were made on a typical 
machine running at 1,200 r.p.m., 8 volts 
at 110 amps. (based on the armature wind- 
ing), when brush losses brought the cur- 
rent down to 75 amps., reactance to 57 
amps., field distortion to 32 amps., and 
then changing the excitation from shunt 
to third brush reduced it to 14 amps. 

Commutation can be improved in ordi- 
nary non-interpole generators by shifting 
the brushes forward under the tip of the 
leading pole, thereby bringing the com- 
muting coils into a field that assists them. 
But, under load conditions, this cannot be 
done with the third brush system ; in fact, 
shifting in any direction from neutral 
brings the commuting coils into an un- 
favourable field, so that it is very necessary | 
with this class of machine to see that, in 
repair work, the brushes are well fitted to 
the commutator circumference, otherwise 
the outstanding heel or toe of the carbon 
blocks may be just outside the neutral posi- 
tion, and the battery in consequence may 
be only partially charged. 

Many town currents are now alternating, 
and the garage man who has occasion. to 
charge lighting and starting sets for his 
clients is handicapped by this fact. There 
are rectifiers on the market which will cut 
out the back surges of the alternating 
current while letting the forward ones go 
through the cells, but this is obviously bad 
for the battery, as the makers ask for and 
expect a steady method of charging’, not 
a make-and-break one. . 

Rotary converters have been on the 
market for a good number of years now, 
but they were for supply station work, and 
so were not made in small sizes. Lately, 
however, a few manufacturers have sent 
out some little sets which are designed for 
battery charging on a scale suitable for 
garage needs. 

A neat one we have recently installed 
charges from one to ten six or twelve 
volt batteries. It has both the a.c. and 
d.c. machines on one base and in one 
casing, to ensure correct alignment, and 
the length of this casting allows for a 
switchboard to be erected vertically on 
the top. This board contains the regu- 
lating rheostat at the centre, while in the 
corners are the a.c. switch, lamp, ampere- 
meter, and d.c. switch. 


Just as water entering ball-bearings and 
leaving rust behind as it dries out is fatal 
to them, so the garage people find that 
rust eats quickly into canvas, and for this 
reason the car-owner would be well að- 
vised to have his rims examined and 
cleaned ‘a few times each season at con- 
venient times. It, occasionally happens 
that, in drawing jup-to a kerb, the rim 
may get bent inward, or in a puncture it 
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may be dented outward, and the periodical 
examination will lead to the discovery 
and correction of these defects. The in- 
ward dents do not allow water to enter, 
but do impose q strain on the bead and 
side of the outer tube, while the outward 
bends let water enter and rust form, with 
consequent damage to the canvas side of 
the covers. 


If upon examination only small- rust 


spots are found, they should be taken out} 


with emery cloth and a coat of graphite 
or other rust-resisting paint applied. 

The insides of rims may not be treated 
as follows, but there are certain parts in 
car repair work that could be finished with 
a black fire-formed oxide to their advan- 
tage. This method, which is adapted from 
one described in ‘‘The American Black- 
smith,” will resist rust for a long time. 

Polish the article after smooth grinding 
with fine emery cloth and clean with a soft 
cloth from all smears. Place over a clean 
' fire and draw evenly ‘till blue, and give it 
a rapid plunge into melted lard or warm 
sperm oll, shaking off the loose oil on 
emergence. This is not intended to quench 
the steel, but to prevent blistering at 
the subsequent operations. An old piece 
of garden hose, inner tube, or other soft 
rubber is then placed on the fire, and as 
it burns the work is held over the flame 
and smoke till it is thickly covered with 
black soot. It should then be cooled off 
slowly, and when cold enough to handle 
the coating is rubbed off with an oily rag. 


All garage people havea pair of goggles | 


in the cupboard near the emery wheel; 
but of course they are never used, hence 
(I speak from experience) frequent visits to 
the Eye Hospital. But age brings 
wisdom, and, seeing an obsolete gas 
bracket: at the back of the stone, I 
attached a light frame to it and inserted 
„a piece of thin transparent cellulose in 
it. It was one of those three-armed 
brackets, the first elbow working m a 


plane parallel .to the floor, the second one} 
‘eclipse, by which astronomers were able 


vertically to it. It is therefore capable of 
adjustment to any position within its 
radius. The idea is capable of adaptation 
to the necessity of guarding the eyes from 
the welding flame in modern joining-up 
systems, as many workmen find the 
goggles irksome when working in a rather 
high temperature. The cellulose in this 
case should be a greenish yellow tint and 
not less than 18 by 10 ims. in size. e 
movable arms may be attached to ‘a 
bracketed iron stay if the wall is too far 
away for the gas ‘bracket to reach out to 
the work when extended. 
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NATURE STUDY. 


Phenology is the name given to that 
branch of meteorological science which 
has as its object the studied effect of 
weather conditions upon the seasonal 
development of animal and plant life. 

‘From the late ’seventies, and since 1891 
on a uniform systematic plan, the Royal 
Meteorological Society has issued an 
annual report on phenology. This report, 
by collating and co-ordinating the work 
of a number of observers—mostly ama- 
teurs—in the British Isles, is able to 
present in summary form, supplemented 
by tables and maps, information of a 
most valuable botanical, ornithological, 
and agricultural nature. 

Nevertheless, to accomplish such re- 
sults, all that its observers are required 
to do is to note carefully the first appear- 
ance of certain birds and insects, twelve 
in number, and the first blooming .of four- 
teen common plants. Other migrants 
and notes are asked for, but these are of 
secondary importance, 


a 
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‘rays shining out in straight lines, 
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Here is a work which should surely 


appeal to the Nature-lover. By simply 


recording a few observations on a pre- 
scribed form,. and forwarding the same 
promptly about November 15 (the close 
of the phenological year) to the office of 
the society, 49, Cromwell Road, S.W.7, 
the work of the amateur is lifted from a 


purely local value to become a real link 
in the progress of scientific research. 


Stations are still urgently needed in 
many parts of our islands, and a copy of 
the observing form will be forwarded 
upon application to: the office of. the 
society, or to any of the following: J. E. 
Clark, B.Sc., 41, Downscourt Road, Pur- 
ley, Surrey, and I. D. Margary, M.A., 
Chartham Park, East Grinstead, Sussex. 
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SIX STEPS UP THE LADDER TO 
THE STARS. 

In his third lecture, on the 2nd inst., 
at the Royal Institution, Professor 
H. H. Turner showed his -audience 
how photographs of the stars are 
obtained, and explained how astrono- 
mers, armed with, the clockwork camera, 
dealt with nebulæ. The picture of one 
nebula, he said, was the result of an ex- 
posure of no less than a hundred hours. 

Telling how ‘rays of light. are bent 


by reflection and refraction, he made use 


of the experiment designed by Tyndall. 


The room was darkened; and out of a 
black tank a stream of water was seen 


pouring forth. Behind the orifice was a 
brilliant electric lamp, but instead of the 
as 
might have been expected, they bent 
round so as to keep to the line of the 
curving jet and passed with the water 
into the tank below. | 
Finally, he told the story of the recent 


to measure the displacement of the stars 


„and prove, he said, that Einstein was cor- 


rect. A good many of the lantern views 
with which he concluded the lecture were 
taken from Australian papers, and one of 


them showed a little urchin fitting his 
‚dog with an apparatus with which the 


animal could see the passage of the 
moon's shadow across the face of the Sun. 

In his lecture on January 4, ‘Professor 
Turner dealt with the spectroscope and 
its revelations. In the course of his 
address he exhibited a picture of a total 


‘eclipse taken by Michael Faraday eighty 


years ago. The Royal Institution, he 
said, was rich in these scientific treasures, 
and he thought a course of lectures might 
be given showing how instruments and 
apparatus had been improved since Fara- 


'day’s time. 


In his fifth lecture last Saturday, Pro- 
fessor Turner said the idea that the rings 
of ‘Saturn were whirling round it gave 
rise to the conception that the planets 
in our solar system were whirling round 
the Sun, and that the system was made 
originally out of the Sun itself. 

It was probable that the Earth and 
the Moon were formed by the centrifugal 
force of the Sun throwing them off, and 
that they had cooled later. The Earth 
and Moon went round each other. They 
could be compared to two partners waltz- 
ing, although the Earth was the much 
larger partner. The Moon was probably 
split off from the Earth, much as a double 
star was made. 

It was very doubtful, continued the lec- 
turer, if there was any water on Mars. 
Percival Lowell had written a very beau- 
tiful story about Mars, though if he (the 
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lecturer) were asked if it was all true, he 
could only say that was another matter. 
The movements of the stars indicated that 
they were a star system. ‘They were so 
far away that they seemed to go sldwly, as 
Tennyson had expressed it in the line 
“ The wrinkled sea beneath him crawls.” 
The stars in the Pleiades, for instance, 
were all flying along together. 

There were many groups of sfars flying 
along like birds in migration. Millions 
and millions of stars appeared te be in 
flight, but later they would come back. 
This was pure speculation, but in the 
last twenty years a great fact had been 
established that meteors were trav i 
outwards and inwards. This provèd that 
the star system was a different thing from 
our solar system. 

I? the star system was like our solar 
system, we should recognise a big Sa, 
and: we should have been able to notir 
any star bigger than the rest. We could 
not account for two streams of stars Ë 
the star system resembled our solar sys- 
tem. There were a thousand million stars 
in our air cluster, whose course was con- 
trolled by a democratic movement of all 
the stars. They were all pulling at each 
other by the law of gravity. 

To illustrate the two-stream theory of 
the stars, Professor Turner had a number 
of billiards balls hanging from the high 
ceiling of the lecture theatre. All of them 
were suspended at the same length, side 
by side, and were released one after the 
other. Without any clashing or entang- 
ling, the balls swung backwards and for- 
wards, passing and re-passing. 

The final lecture was given last Tuesday’ 
afternoon. 


TROPICAL TWILIGHT. 


From occasional references in works of 
fiction one is apt to imagine that dark 
follows sunset with very little delay. That 
may be the case in certain lands near the 
Equator ; possibly it is due to the imagi- 
native genius of clever writers. 

I have lived for some years about six 
degrees from the Equator, but I never did 
see a sudden transition from light to dark 
immediately after sunset, nor have I 
noticed any similar phenomenon at dawn. 
There was always a decent interval— 
roughly speaking, about twenty minutes 
or so—between night and day and be- 
tween day and night. It may be briefer 
on the Line itself: probably it is. 

We were discussing twilight one after- 
noon aboard ship with the carpenter, a 
veteran hailing from the Orkneys. He de- 
clared most dogmatically that twilight 
was of the same length all the world over 
so long as the sun sank 18 degrees below 
the horizon line. ‘‘ How do you account, 
then, for the fact that we have only about 
twenty minutes of twilight in Ceylon, as 
compared with what used to be something 
like an hour in Scotland?” To that ques- 
tion he made no direct reply. All he 
would admit was, ‘‘ You have got that 
mistaken idea into your head, too.” Then 
he referred to some learned people, whose 
names J used to know when a student, 
who had proved that the amount of day- 
light taken over the year was just the 
same in the aggregate at the Poles or the 
Equator or anywhere betwixt. 

It was comforting to find, although it 
did not quite square with the carpenter’s 
idea, that as we got nearer the white 
cliffs of home, while the day was shorten- 
ing greatly, the twilight was lengthening 


| quite appreciably.—D. ©. M., in “The 


Scotsman,”’’ 
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BETWEEN TWO WORLDS. 
By Dr. E. Bans. 
There is indeed a great difference be- 


_ tween a plant and an animal. But, as we 


approach Hife’s lowest ladder, the sim- 
plicity of the explanation is not what it 
seems to be, and the impossibility of dis- 
tanguishing these two worlds is apparent. 
For one path leads us te the height of 
the vegetable kingdom, the other, far 
more tortuous and winding, leads us to 
the crest of the animal kingdom. But 


‘there, before the common doorway where 


‘both roads meet and go side by side for a 
little way, both forms are so similar, so 
anterwoven, that it is impossible to sepa- 
rate one from the other. 

It is comparatively easy to differentiate 


a tree from a mammal, and to classify 


the former as a plant and the latter as an 
animal. This is obvious. The many 
fundamental differences in both organisms 
are too characteristic to be mistaken. For 
instance, the tree never has a mouth or an 
antestine ; it takes its food from the outer 
part of its structure. But well charac- 
terised animals are known whose organi- 
sation is so simple that they do not possess 
either of these organs. The plant’s 
nourishment consists of inorganic sub- 
stances from which organic material is 
‘produced, at the same time exhaling oxy- 
gen. But this is not a characteristic of 
all plants. The host of mushrooms and 
fungi only live from organic compounds, 
never do they produce them. In regard to 


respiration, the plants take up oxygen and. 


give off carbon dioxide just like the ani- 
mals. It is known that ‘the process of 
respiration is made possible by the green 
colouring matter of the leaf, the chloro- 
phyll. Only those cells in which this 
substance is found are able to build up 
organic compounds by a union of carbonic 
acid gas of the air and the water of the 
soil. | 

The chlorophyll bodies of some of the 
alge are shaped like ribbons, rings, plates, 
etc., but in the majority of plants they 
are lentil-shaped, forming granular 
masses. The colourless protein base of 
this material has a delicate sponge-like 
structure, the green colouring matter 
being embedded in the web. The chloro- 
phyll grain is the organ of activity, and it 
aids in the production of starch. All the 
green parts of the plant have the inherent 
property of inducing this change as long 
as sufficient light is present, and at the 
same time giving off oxygen as a waste 
product. When the green parts of the 
plant are kept in the dark, the reverse 
is true. During the hours of the night the 
‘plant absorbs oxygen and gives off carbon 
dioxide. But this is also true for all those 
parts of the plant lacking this green 
colouring matter. An animal, on the other 
hand, only exhales carbon dioxide and 
inhales oxygen. Now, a large number of 
plants are known which do not possess 
this green pigment, and to this class be- 
long all of the many parasitic plants. The 
respiration of these is exactly like that 
of an animal. 

Then, too, it was believed that a differ- 
ence between the plant and the animal 
was found in that the latter were able to 
move, while the former were stationary. 
But this is not upheld by facts. For in- 
stance, the Venus fly trap suddenly closes 
its Jeaf when touched by an insect. 
Another unique form is the sensitive plant 
which not only closes its leaves together 
when touched, but also lets them hang 
downward. This free movement of the 

lant becomes faf more interesting in the 
ower forms of alge at the time of pro- 

agation. Seen through the ‘microscope 
they consist of numerous cylindrical cells 
filled with chlorophyll. A lively movement 
of the green pigment is observable in al} 
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‘| cells. Suddenly one of them bursts in the 


centre and a living, animated, developing 
mass of protoplasm is ejected. It is a 
little ‘ball. On one point a white crown 
is produced which soon causes tiny cilia 
to protrude. These begin to vibrate. The 
green ball rotates about its axis and rolls 
away in the water, animated with such life 
as if the plant had suddenly been trans- 
formed into an animal. 

When this “ swarmer’’ has enjoyed a 
few hours of unhampered freedom, its 
movements become slower. Periods of rest 
occur which are gradually lengthened. Its 
sluggishness increases. In its first exu- 
berance it approached the light, now it 
shuns it and seeks the darkest spots, where 
it anchors itself to any convenient sup- 
port. The cilia are withdrawn. Animal 
life has died and plant life begins. The 
heal end forms a root-like structure, while 
the brightly coloured rear end elongates 
after the body has been surrounded by a 
glassy cell wall. 

A large group of animals, to which the 
spcnges, anemones, corals, etc., belong, 
are sometimes considered as plant animals, 
They have attached themselves firmly to 
a support, and often possess a root-hke 
structure with which they fasten them- 
selves to a stone or in the sand. These 
also have a stem, many have branches or 
twigs, and often apparent flowers. But they 
do not live like plants. They get their 
food like other animals, catch their prey, 
kill it with poisons, and digest it in a 
stomach. In short, although they are 
sessile and resemble a plant in outward 
form, they do not have the characteristics 
of one. — , 

Just as it is with the swarming algæ, so 
do the young remain free for a ‘time, and 
it is dificult to conceive that these will 
later be immovable, and that they must 
be satisfied with that which the playful 
currents wash their way. Their root-like 
structure has nothing in common with the 
roots of many plants. They do not assi- 
milate any foodstuffs through it, they use 
it only as a holdfast. But this is also 
the case with a large number of plants 
such as the seaweeds, whose roots are 
only used to attach themselves to some 
object. 

The property of reacting to a stimulus, 
which is generally dependent upon the 
existence of a nerve system, was first con- 
sidered as a characteristic of the animal 
kingdom. But many plants react to vari- 
ous stimuli,. as has already been seen in 
the sensitive plant. On the other hand, 
animals without nervous systems also re- 
spond to a stimulus. 

. Nowhere is a sharp dividing line to be 
found between these two kingdoms. No 
universal characteristic is applicable 
which will surely differentiate between the 
plant and the animal world. In general it 
can be said that the true plants live almost 


‘exclusively upon air, water and salts, the 


true animals upon plants or other animals. 
Therefore, no animals were present upon 
the earth before the plants existed. But 
living organisms are still found to-day 
which baffle the scientist. They do not 
seem to fit in the scheme of things. 

Plants have been humorously classified 
as those objects which are studied by the 
botanist, and animals as those studied by 
the zoologist. At any rate, the organisms 
claimed by both the zoologist and the 
botanist as their own are so tiny that 
they are only visible through a compound 
microscope. 

Animal life is so closely bound to the 
plant that the extinction of one demands 
the death of the other. The plant is con- 
tinually changing the raw material of the 
earth into organic compounds such as 
starch, sugar, albumin, fat, etc., and. at 
th: same time it recreates the oxygen 
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necessary for animal life. On the other 
hand, the animal not only exhales the car- 
bon dioxide so vitally important for the 
welfare of the plant, but it also gives off 
vast products rich in nitrogen which: are 
then available for the plant. In this way 
both organic kingdoms are dependent on 
each other.— Scientific American.” 
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THE LABORATORY AND CLINICAL 
3 MEDICINE. 


Possibly patients will echo both com- 
plaints which a medical correspondent of 
the ‘‘ Manchester Guardian ’’ says are 
often heard among doctors of the older 
generation. 
so dominates medicine that the doctor of 
to-day is not equal to his predecessors in 
“ clinical medicine’’—that is, 
speaking, bedside- medicine, the observa- 
tion and interpretation of the symptoms 
and physical signs of disease, and the 
application of the appropriate remedy. | 

The correspondent continues :—‘‘I am 
myself old enough and old-fashioned 
enough to be conscious of what seems to 
me an unfortunate tendency in the 
younger generation of my colleagues to 
regard ‘mere treatment’ as somehow un- 
dignified as a ‘final cause’ of clinical 
investigation. 
dency to regard the patient much as we 
used to regard the unconscious rabbit in a 
blood-pressure experiment—as an essen- 
tial part of an elaborate mechanism for 
investigating very interesting phenomena. 
The rabbit, very properly, was not allowed 
to regain consciousness. It was not 
allowed to suffer, and in giving up the 
ghost it fulfilled a nobler destiny than its 
telative who was shot or ‘coursed’ by 
some of our less wealthy ‘sportsmen.’ 
But the patient expects more than the 
retention of consciousness. He or she 
has an obstinate desire to be ‘cured,’ or 
at least relieved from pain and incon- 
venience. . 

“The average doctor must be largely, 
if not mainly, engaged in the diagnosis 
and treatment of what are, perhaps 
foolishly, called ‘minor maladies.’ These 
are often the early stages of ‘major mala- 
dies,’ and it is the duty of the practi- 
tioner to distinguish between the shadow 
of the passing cloud and that of the im- 
pending storm. 

‘‘In making this distinction the labora- 
tory can give valuable help, but cannot 
always ‘fill the bill.” There remains the 
need for the trained senses, the know- 
ledge and experience of the true ‘clini- 
cian.’ Complaint number two arises from 
the sincere and arduous practitioner that 
current medical literature does not suff- 
ciently help him in this matter. Like 
his colleagues, current literature is too 
much gbsessed with the exceptional, with 
the end results of pathological processes 
as they present themselves to the surgical 
specialists, with methods of diagnosis 
which are outside the range of the private 
practitioner and demand the resources of 
an ‘institution.’ 

“ The editor of the ‘ Lancet’ has heard. 
this cry, and that journal is inaugurating 
the new year by publishing a series of 
articles on ‘symptomatic treatment’ by 
selected authorities. The programme ìs 
explained in an editorial foreword, and 
the first article is an admirable ‘ prog- 
nostic’ of the practical value of this 
most interesting experiment. This paper 
by Sir Humphry Rolleston will stimulate 
every medical man who reads it to search 
out possible causes for those familiar, con- 


ditions which are often dismissed as a- 


‘bilious attack’ or a ‘ chill on the liver’ 
—mere formule which satisfy the patient 


for the time, being; but mean nothing to | 


the sincere practitioner.”’ 


One is that the laboratory — 


strictly 


There is, I think, a ten- ” 


ro 
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BRITISH RAILWAYS: A NEW 
CHAPTER. 


The ordinary traveller on the railways 
noticed nothing new on New Year’s Day 
(says the Economist), except that he was 
asked to pay a little less for his ticket 
than he has recently been asked, and 
season-ticket holders did not experience 
even this symptom of change. 
January 1, 1923, marked the consumma- 
tion of the greatest revolution in British 
railway history, and the opening of a new 
chapter fraught with issues of the highest 
importance, not merely to the huge body 
of stockholders or to the larger body of 
travellers, but to the wider interests of 
British economic life.. 

From the physical aspect the immensity 
of the change in our railway system is 
illustrated by the following figures. About 
sıx score of companies have been turned 
into four companies, with mileage and 


capital approximately as follows :— 
Canital. 
Mileage £ 
Great Western.............. 3,755 136,500,00 
Southern .................. 2,200 §,400,00 
London & North-Eastern .. 6,464 348,000,00 
London, Midland, & Scottish 7,464 30,000,C0 


Obviously, the first essential fact is that 
by the creation af these four great con- 
cerns the railyay monopoly is strength- 
ened. The Railways Act provides safe- 
guards designed to prevent the strength- 
ening of monopoly from working to the 
disadvantage of the public. But in prac- 
tice the public will depend for the 
observance of their interests more upon 
the attitude and policy of the four general 
managers than upon anything else. If 
these gentlemen can convince the public 
that their policy is aimed, not merely at 
furthering the interests of stockholders, 
but at serving the interests of industry, 
commerce, and the traveller, then’ they 
will vindicate the new system and it will 
endure. If their policy fails to create 
that impression, then nationalisation 
will quickly become a burning topic of 
public controversy. Obviously, the tech- 
nical difficulties of transfer to the State 
have been very greatly lessened by the 
establishment of the ‘new régime. It is 
on paper so much easier to arrange the 
transfer’ of four than of one hundred and 
twenty concerns, and we understand that 
Socialists are gleefully hailing the new 
system as a great preparatory step to- 
wards nationalisation. That is an aspect 
of the position that the “big four” will 
do well'to bear always in mind. 
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CONSERVING OUR COAL 
SUPPLIES. 


The past, present, and future of mining 
were discussed in a lecture given last 
Saturday afternoon by Mr. James A. 
Hood, chairman of the Lothian Coal Co.; 
Ltd., to the students of the Mining De- 

‘tment in connection with the Heriot- 
Watt College, Edinburgh. 

At the outset Mr. Hood referred to the 
first record of coal working in Scotland 
by the monks of Newbattle Abbey, situ- 
ated on the banks of the South Esk, and 
founded by David I. in 1140. The coal 
worked by the monks was only used in 
small quantities for household purposes, 
and, although its value had been known 
for many centuries, it was not until the 
17th or 18th that the winning of it 
reached the importance of a national in- 
dustry. In the olden times the Scottish 
miners were serfs by law, ‘bound to the 
pit and its owner. The law puta stop to 
the serf system at the end of the 18th 
century, In those early days women and 
children were employed in the mines. It 
was the almost universal custom for the 
father to work at the face, while the wife 


Yet 


and children carried the coal up the lad- 
ders to the surface. 

Mr. Hood observed that at the present 
day the coal trade had a large share of 
difficulties to overcome, owing to its dis- 
location as a result of the war. It was 
suffering from the effects of Government 
interference, which perhaps was necessary 
whilst we were at war, but which, he 


hoped, we might never see again. 
The outstanding problem of to-day was 


the economical use of our coal supplies in 
the future, so as to conserve our national 
position for the longest. period. When one 
considered the possibility of the exhaus- 
tion of our coalfields one was apt to brush 
it aside lightly, and to think that some- 
thing else would take the place of coal and 
do the work equally well. He was not 
going to say that science might not dis- 
cover some means of doing without coal, 


‘but until an efficient substitute had been 


discovered, coal would continue to be 
used in some form or another, and it was 
their duty, to the best of their ability, to 
conserve it for the longest period. 


It could not be denied that in the past 
coal had been uneconomically used, both in 
domestic fires and for steam-raising pur- 
poses. One was forced, therefore, to con- 
sider how economies could be effected, and 
he thought the most promising direction 
to-day, in the minds of enginers, was that 
of the processes of carbonisation and ex- 
traction of bye-products. One was forced 
to think in this direction because there 
was such a great demand for the products 
of carbonisation, such as oil-fuel, which 
was now taking, to a large extent, the 
place of coal for steamships, and ammonia 
products, which were much in request for 
agricultural and chemical purposes. 
When those bye-products had -been ex- 
tracted, there was an important use for 
the’ coke residue, which would provide a 
smokeless fuel for our towns; there was 
also a wide field foy the more economical 
production and application of power in 
practically every branch of industry. 
Those and many other possibilities for the 
economic use of coal were all questions to 
be determined in the future by our mining 
engineers and men of science. 
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SCIENTIFIC NEWS. 


Father Cortie, writing from Stonyhurst 
Observatory, says that the large sun-spot, 
which Sir Oliver Lodge called attention 
to as visible to the naked eye on Decem- 
ber 28 and 29, appeared on the Sun’s 
E limb on the 22nd. The group was com- 
posed of a large leader spot and a smaller 
trailer spot, and showed considerable 
changes in both members of the group. 
Father Cortie was able to examine the 
group with the spectroscope on the 28th, 
but, possibly owing to the indifferent 
atmospheric conditions, was not able te 
detect any unusual signs of activity. The 
mean latitude of the group was 6 deg. 
north, and it extended some 8 deg. in 
longitude, from 93 deg. to 85 deg., about 
62,000 miles. It is the biggest spot that 
has appeared since that of March 2 of last 
year, which surpassed it in area in the 
ratio of 11 to 7. In fact, these two groups 
are the only two groups of any size in 
the year, and the present group has 
appeared after a long period of quiescence. 


At the concluding meeting last week of 
the Conference of Science Masters at 
Cambridge, Professor Sir J. J. Thomson, 
O.M., F.R.S., Master of Trinity, spoke on 
“The Electron in Chemistry.” He said 
that if we knew enough about the atom 
and the molecule, and could discover what 


went on when these two met, we should 
find that there was very little between 
them. The problem of chemical combina- 
tion was the most outstanding question in 
chemistry to-day. It did not help the 
chemist much to tell him that hydrogen is 
the lighter part of one kind of matter and 
that oxygen was a heavier kind of matter. 
The chemist wanted to know wherein the 
difference lay and to have some notion of 
the structure of the two. The first direct 
evidence bearing on that question came 
in 1897 from the discovery of the electron. 
It was found that electrons came from any 
kind of atom, and that they were all of 
one kind, no matter from what source they 
were derived. There must also be a positive 
part of the atom besides the electron, and | 
it was found that the electron was greatly 
influenced by the character of its soure; 
thus we got hydrogen and ofygen esch 
exerting different influences on their r 
spective electrons. -‘So far as we knew we 
had not been able to detect in the atom — 
anything besides the electron and the posi- _ 
tive part. Some new law, not at present 
recognised in our electrical equations, was — 
necessary if we were to have any real con- 
ception of the atom. | 


At the last of the meetings in connec- 
tion with the Edycation Conference at 
University College, held last. Saturday, 
Dr. Dorothy Wrinch lectured to the Asso- 
ciation of Women Science Teachers on 
“ Relativity.” She said in almost every 
one of the essential parts of the theory 
of relativity some principle was imvolved 
which sooner or later must become of 
vital importance in every science, and 
the fact that any one of those notions had 
not yet appeared in any one particular ` 
science was rather due to the state of | 
that science than to anything in the 
nature of the idea itself. There were two. 
types of relativity. With regard to the ` 
earlier type, it made a compact subject 
in itself, and was developed, as the result 
of the work of a long line of mathemati- 
cians, in the early days of the twentieth 
century. The second part of the theory 
of relativity, which was the part which 
had led to the sensational triumphs they 
heard so much about, was the work of 
Hinstein and his school, and was com- 
‘posed to a large extent of pure mathe- 
matics. Over and over again it was found 
that some little branch of pure mathe- 
matics was develdped gradually out of 
some small idea in the minds of perhaps 
one or two investigators until it became a 
branch of abstract thought, which sooner 
or later was used as the structure of a 
new branch of physics or other practical 
science, and therefore the theory of -rela- 
tivity was of very great importance to 
pure mathematics. In this the theory of 
tensors was used to build up the whole 
modern theory of gravitation. . 


The death of Professor H. G. van de 
Sande Bakhuyzen, formerly director of 
the well-known astronomical observatory 
at Leyden, is announced in 4 message 
from Amsterdam. 


Mr. G. J. B. Fox, honerary director 
of meetings of the Gilbert White Fellow- 
ship, delivered at the Art Workers’ Guild- 
hall, Queen’s Square, last Saturday after- 
noon a lecture in which he dealt in much 
detail with the overwhelming of Pompeu. 
What had been discovered by excavation, 
he held, completely disposed of the sug- 
gestion that a flow of lava had caused the 
loss of three thousand lives in the three 
days that the visitation lasted. Rather 
was the simile ‘‘ snowed under” the cor- 
rect one to employ, for the town and its 
inhabitants had been overwhelmed at 
first by an obliterating cloud of fine dust 
from which there was no escape. Inscrip- 
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tions of several kinds were a frequent 
discovery on the walls, and one of them 
appeared to be an election placard, while 
the author of another was so proud of it 
that he had signed it twice and added a 
declaration that it was all his own work. 


Mr. Richard Bentley, writing from 
Upton, Slough, in a letter to the “ Times” 
of Monday last on early gliding flights, 
states that a still earlier and less fortu- 
mate one was made as far back-as the 
reign of King Harold. It is recorded that 
a monk of Malmesbury, named Eilmer, 
made short glides in the air. Emboldened 
iby the success of these attempts, he on 
One occasion threw himself from the top 
of a lofty tower, having first fixed on a 
pair of large wings, and skimmed through 
the air for more than a furlong, when he 
encountered a cross-current, or possible 
‘* air-pocket,’’ and fell suddenly to earth, 
breaking both his legs. He himself, it 


is added, ascribed the cause of his acci- 
_ dent to the circumstance of his having 


negected ‘‘ to fit on a tail” for the pur- 
pose of balancing himself. i 


Professor F. J, Cheshire, lecturing at 
King’s College fast Saturday on ‘The 
Polarisation of Light,’’ explained that 
the subject, which was of increasing im- 
portance in physics, dated from the dis- 
covery of Malus that, sunlight reflected 
from a pool of water at a certain angle 


possessed the same optical properties as 


one of the beams of light transmitted by 
a rhomb of Iceland spar. Polarised wave 
motion was simple wave motion, the only 
wave motion with which we were made 
familiar by our everyday experience. 
a series of experiments the lecturer illus- 
trated the elimination of colour by inter- 
ference. In conclusion, Professor Cheshire 
demonstrated the properties of quariz, 
particularly in connection with its power 
of rotating the plane of polarisation, and 


. dealt with the important technical appli- 


cations of this property, especially in the 
case of such instruments as polarimeters 
and saccharimeters. 


Sir Kenneth D. 
sided last week at a meeting of scientists 


` held at Burlington House, at which it 


was decided to form a Scientific Expedi- 
tionary Research Association. 
that its object would be to facilitate and 


promote scientific research by means of 


expeditions to all parts of the world. It 
would have an advisory council composed 
of members of the councils of all 
the scientific bodies interested in or 
affiliated to it. It had been decided to 
organise a research expedition to the 
South Pacific Ocean, to start in the early 
summer and last about ten months. Re 
presentatives of the societies concerned 
would be taken on this trip, and a limited 
number of Fellows of the Association in- 
terested in science, who might desire to 
avail themselves of this opportunity for 
private study, would be permitted. He 
suggested that the cost would be close 
on £45,000. 


Mr. W. B. Haworth, in a lecture to 
the Junior Philatelic Society last Satur- 
day, referred to oocasions~ when stamp 
collectors had been useful to the Govern- 
ment. A young stamp collector, he said, 
discovered the great ‘shilling green 
stamp '’ swindle in 1865, when people in 
the Stock Exchange printed forged one- 
shilling stamps for use on telegrams. The 
swindle went on for a long time, until a 
stamp collector discovered that there was 
no water-mark on the stamps, and official 
action followed. 


“‘Horner’s Easy Astronomy,” by 
D. W. Horner, F.R.A.S., F.R.Met. Soc., 
(Glasgow: Jas. Brown and Son, Ltd., 


o 


In 


Mackenzie, Bt., pre-]. 


He said 


5s. net), has many recommendations to 
justify its addition to the shelves of all 
interested, however many of the various 
handbooks to the science they may already 
possess. Not the least, as Mr. W. F. Den- 
ning, F.R.A.S., points out in his introduc- 
tion, is that Mr. Horner has designed 
the bock to meet particularly the require- 
ments of seafaring men and others who 
have the désire and opportunities afforded 
for telescopic work by the absence of the 
smoke and glare of big towns, and the 
hindrance due to buildings, trees, etc. 
Mr. Horner, moreover, has had many 


‘willing helpers, and among them some of 


the best of his fellow contributors to 
‘“ Ours.” There is also a good glossary 
of astronomical and nautical terms in 
everyday use which will be useful to 
young officers in the merchant service. 


“ Science Progress’’ for January (Lon- 
don, John Murray, 6s., post free 6s. 5d.) 


‘begins the new year with a strong list of 


interesting articles, as follows :—‘‘ The 
Analysis of Crystal-Structure by X-rays,” 
by W. T. Astbury, O.B.E. ; ‘‘ Gelatin, 

by T. S. Price, O.B.E. ; and ‘‘ Some Char- 
acteristics of the Virus Diseases of 
Plants,” by E. J. Butler, C.LE. The 
“Popular Science Paper’’ is on ‘‘ The 
Scientific Pictures of Joseph Wright,” 
a well-illustrated monograph, with special 
reference to the three great pictures by 


« Wright, of Derby,” who was born in 


1734 and died in 1797. These were 
‘The Orrery,’” “The Air Pump,’’ and 
the “ Alchymist.’’ They accurately re- 
presented the state of physical science in 
that day, and are now exhibited together 
in the Art Gallery of his native town. 
“The Recent Advances in Science,” by 


‘their various contributors, are up-to-date 


as usual. The “Notes” include a terse 
analysis of the recent election, under the 
head of ‘‘ Scientific Politics,” and a por- 
trait and memoir of the late Prince of 
Monaco. The ‘‘Essays’’ are by H. G. 
Taylor, M.Se.,. on ‘Industry and 
Biodynamics,’’ and ‘‘ The Spontaneous 
Degradation of Culture,” by T. L. Davis, 
B.S: The “Essay Review ” is by A. G. 
Thacker, A.R.A.S., on ‘The Dynamics 
of Distribution.” 


‘ Cements and Artificial Stone,” by J.. 


Watson (Cambridge, W. Heffer and Sons, 
Ltd., 6s. net), is a descriptive catalogue 
of the specimens in the Sedgwick 
Museum, .Cambridge, which its author 
was instrumental in bringing together. 
It has been carefully revised by the 
editor, Dr. Rastall, and will be found 
useful by all interested. From the same 
publishers we have received ‘‘ The Racing 
Eight,” by W. B. Coventry (3s. 6d. net), 
the object of which is to demonstrate 
the mechanical principles affecting the 
speed of the Racing Eight, and to show 
that their application explains the re- 
markable success of the boats that were 
built by Mat. Taylor more than forty 
years ago. 


‘“ Spiritism the Hidden Secret in Ein- 
stein’s Theory of Relativity,” by C. E. 
Speight Humberston (Radio Press, 206, 
Grenadier Road, Toronto, 3 dols.), is a 
book the contents of which we can only 
briefly undertake to indicate. Its author 
says Einstein’s work is founded on the 
secret system of mathematics in the 
Kaballah ; that Newton’s law of gravita- 
tion is correct under every test; that 
spiritism is now proven through the 
mathematics of the radium elements, and 
that the Earth’s three dimensional space 
forces a fourth dimensional space life as 
Light Life in the Sun and Stars. Much 
for the same reason as that, though it cer- 
tainly has not yet been proved that the 
Moon is made of green cheese, we are, by 


no means prepared to believe that it is, 
we find ourselves unable to subscribe, at 
any rate for the present, to the views of 
Mrs. Speight Humberston, and must leave 
their discussion to the “ minister of the 
Gospel and the physician of to-day,” 
who, it is contended, ‘‘ cannot afford to 
be without the knowledge of Man's 
origin under the chemistry of the radium 
elements.’’ 


“Pitman’s Radio Book, 1923” (Lon- — 


don: Sir Isaac Pitman and Sons, Ltd., 


ls. 6d.), is a useful handbook of some 
150 pages, for all {interested in broad- 
casting and the manufacture and supply 
of wireless receiving apparatus. 


The telegraphic address of the London 
office of Messrs. Thos. Firth and Sons, 
Ltd., 8, The Sanctuary, S.W.1, has been 
changed from “Mesmeric, Vic,” ’ to 
“ Mesmeric, Parl.” | 
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LETTERS TO THE EDITOR 


THE SUN IN DECEMBER. 


[246.]—Short summary: Number of groups 
of spots seer, 4 (Nos. 66 to 69); number of 
days of observation, 17; number of days 
without spots, 8. 

There is a small gap in the record owing 
to absence from home about Christmas-time 
and to some bad, wild weather. When 
changing locality, I generally take a pris- 
matic binocular with me, fitted with dark 
caps over eyepieces. This instrument, mag- 
nifying eight times, will show all the large 
sunspots visible, and most of the small ones, 
and keeps one in touch with what is going 
on on the surface of our luminary. In the 
past month this was the case. It only takes 
a very few minutes to pop out, as soon as _ 
the Sun does ditto, and scrutinise him with 
the field glasses. 

Group 65 (continued from November) was 
a rather pretty moderate-sized spot, which 
crossed the Sun’s disc between 1st and ih. 
On the first two days it was followed by a 
small irregular spot at some distance; this 
latter had disappeared on 4th, when a 
curiously symmetrical curve of dots and 
grains lay to its n. After this it was prac- 
tically isolated. On 1st a curve of brilliant 
photospheric matter was seen to tie right | 
against the umbra, dividing the whole spot | 
into two unequal parts. On 4th, 6th, and . 
Tth beautiful white tongues projected over , 
the umbra, and when the spot was much ' 
foreshortened on Sth a tongue could still be | 
seen. It showed in favour of the ‘‘hollow”’ < 
theory, which, however, I do not much |, 
believe in. : 

No. 66 appeared round the limb on the 2nd, | 
foreshortened, and surrounded by streaks 
of facule. It was seen until 9th, after which 
it probably died away on the disc. It was 
a small, irregular spot. On 4th it appeared 
as an elongated mass of penumbra,“ with. 
umbra concentrated at the s.p. end. On 
Tth, with a high power, this spot showed as 
two thin dark streaks, separated by a whita 
one, the f. dark streak being slightly curved. 
On 9th it consisted of two minute short | 
streaks, followed by dots. 

On 22nd the Sun was*seen in binocular, 
in gaps between passing clouds—no large 
spots, for certain, were then visible. n 
24th, at 9 h. 5 m. and 10 h. 25 m. a.m., 
using binocular, a large group, No. 67, was 
at once seen, a little way inside the f. limb. 
It consisted of a big black spot, followed by 
a smaller one. Experience said this ^as a 
larger outburst than we have had for a long 
time. On 26th saw the group in tke 
binocular, large, dense, black. Later in the 
day, in company with Capt. E. W. Barlow, 
F.R.A.S., at Wadhurst, studied this group : 
by -projection with a 2-in. telescope, and 
with a binocular, using two old photographic 
negatives face to face, as a screen. A bridga 
could be seen over the large spot. The f. 
spot was comparatively small, and there was 
a train’ of dots connecting it with the big 
one. \ With) ‘naked eye protected by screen, | { 
. ! 
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the group was quite easily 
single spot. 

On 30th returned' to the 4-in. refractor. 
No. 67 was seen to consist of a big spot, lead- 
ing, divided by a curved bridge of white 
matter. Followed at some distance by a 
smaller but fair-sized spot. Dots and broken 
penumbra between. ; 


On the last day of the year I got a very 
fiie view of this beautiful group (07), both 
in the morning and afternoon. It is: the 
* two-spot ’’ type. ‘The largest umbra of the 
p. component is bean-shaped, with pink or 
roseate filaments suspended over the: umbra. 
The group again was easily seen with naked 
eye and dark cap. The curve, or sweep, of 
white matter separating the bean spot from 
two masses of umbra and penumbra s.p. was 
very noticeable. This was the best observa- 
tion I have had for a long time, the details 


of. the spots coming out like the proverbial 


rz print.” d 
No. 68 was first seen on 30th; a small spot. 
Next day it was the .‘‘two-streak’’ type, 
small, isolated, and a little f. and s. of centre 
of disc, near which it must have passed in a 
few hours. No. 69; a cdllection of minute dots 
seen on 30th and õlst. | 
E. E. Markwick, 
The Knowle, West Moors, 
December 31, 1922. 


Col. 


THE GREAT SUNSPOT GROUP 
CEMBER. 
(247.]—Like Mr. Buss and Mr. Mee, I ob- 
served with great pleasure the fine group 
which appeared in the latter part of last 


OF DE. 


month. 1 saw it first on the 24th, and de- | 


spite the wretched weather, I had the satis- 
faction of observing it on four successive days. 
On the 25th, 26th, and 27th, I noted it as 
an easy, naked-cye object. Then for four 
days observation was impossible. On Janu- 
ary 1, however, I again saw the group, and 
could just glimpse it with the naked eye. 
The two other spotlets noted by Mr. Buss 


were also seen. I greatly enjoyed Mr. Buss’s. 


notes, and I hope that as opportunity offers 

he will continue his valued help in the 

matter of solar phenomena. J. A. Lees. 
Hamilton. | 


SUNSPOTS OF 1922. 


(248. ]—The Sun was observed on 280 days 
during 1922, and of these 109 days presented 
an apparently blank disc. uring 
interval February 3—April 8 the sun was 
spotted continuously, and from this latter 
date onward there was a blank disc for 
almost one-half of each month. The year 
therefore developed a well-marked secondary 
maximum in the opening months, followed by 
an equally well-marked minimum throug 

_the summer months. No spot was observed 
in higher latitude than 18°. The great spot 


of December, as well as one in March, ax-. 


tended at least 5° in latitude, with a length 
of the whole group in longitude of about 12°, 
a Solar degree being 7,554 miles. The little 
maximum was heralded and accompanied by 
auroral glows on January 8, 30, 31, February 
28, and March 1, after which none were 
observed here. The summer, on the whole, 
was cold, the mean maximum temperature 
for each of the months June, July, August 
ibeing 60° F., the corresponding figures for 
1921 being 65, 68, 61. John McHarg. 
Belfast. 


SOUTHERN NOTES—THE MOON. 


[249.]—The enclosed rough sketch is of the 
three central meridian (very nearly) craters, 
Arzuchel, Alphonsus, and Ptolemy. There is 
a peculiar greyish-blue triangular patch on 
the east side of the floor of Ptolemy close to 
the terraced wall and near a little crater in 
the wall. This seems not due to shadow, 
and, moreover, iti is not of the same charac- 
ter as the shadows which are always black 
on the Moon. Perhaps Mr. Goodacre may 
inform us what this is due to, whether a fault 
or possible vegetation. I note the same shad- 


Ing at the same place wh : 
east side in une of. se the Sun is on the 
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Paris photographs. I} Leiston, Suffolk. 


seen, wut as a}have only examined with 3-in., and perhaps 
larger e might reveal its true nature. 


+ 


I have noted also ‘changes round the north 
boundary of the Mare: Serenitate here as the 
Sun advances. A brownish hue is visible at 
the margin similar to that found near Litsow 
and apparently spreading from there. Look- 
ing at the Moon some time ago with the 3-in. 
telescope when Linné was near the ter- 
minator, I noticed that this crater is a little 
elevated, and casts a well-marked shadow. 
This was also the case, but not in such a 
marked degree, with the little smaller crater 
north of it. Noted the round cone of crater 
with central hole and low undulations east 
and west. 

With regard to the dark-brown areas on 
the Moon visible about first quarter, I note 


N.E. ‘of Agrippa dark area, between this 
and Hyginus rill. N. of Hyginus is a 
curious dark area. The N.E. end of Julius 
Cesar is dark, also interior of Rossovitch. 
South of Apennine, between Conon and 
Pallas, is a broad dark-brown elevated area. 
North of Schroeter is a brown area with many 
hillocks. This dark-brown area extends from 
E. of Roscovitch, N. of Hyginus, N. of 
Ukert, Merchison, and Pallas, and N. of 
Schroeter, covering the S. part of Mare 
Vaporum and S.W. part of Sinus Aestuum. 
In places the ground is roughened with 
hillocks, mostly lying N. and S., and N. of 
Hyginus and Schroeter these seem bigger and 


coarser than N. of Pallas. 


Glenorchy. Bernard Thomas. 


VENUS—LIGHT. 


[250.]—The beautiful. silvery crescent of 
our neighbour has been a fine daylight object 
in the telescope recently. whilst its lustre in 
the early hours just preceding dawn has 
been phenomenal. 


At 5.30 on the morning of December 30, 
being then about 7° above the E.S.E. horizon, 
the light from the planet shone so brightly, 
out of a dark-blue sky, through a small 
window in my bedroom, as to give almost 
the impression of moonlight. The separate 
panes of the window showed most clearly 
on the wall (buff distemper), the window- 
bars being sharply defined. Observing the 
effect again at 6.0 a.m., when the planet 
had, of course, gained considerably in alti- 
tude, I noticed that when interposing my 
head it was stronglv silhouetted against the 
light spaces on the wall representing the 
window-panes, and the shadow of the out- 
stretched hand showed each finger clearly 
and definitely. Venus, of course,. attained 
maximum brilliancy on December 31, having 
passed inferior conjunction on November 24. 


A. F. Bennett. 


MARS. | 
[251.]—Mr. F. Burnerd, in letter 255, says 
that, for him, Lowell spoiled his ease by 


seeing sharp hard lines on Mercury, Venus, 
etc., and that ‘‘no sane man can believe 
these bodies are inhabited by canal-diggers.” 
The lines he saw on those bodies were not 
hard or sharp; he never said thay were 
canals, but expressly stated that they were 
not, and that they did not resemble tian 
canal lines. His suggested explanations had 
nothing whatever to do with canals or canal- 
diggers. As to other matters, it should be 
obvious that an aperture too large to show 
canal lines visually must also be too large to 
photograph them. 

If Mr. Burnerd will read Antomiadi’s 
Ninth Report carefully he will find therem 
plenty to modify his reliance on that 
vlserver’s conclusions, optical and otherwise. 


What are we to think when we read such 


extraordinary statements as the following? 
—viz.: That superior transparency of airs 
no very marked advantage on the planets, 
as ‘‘admirable’’ views of planets ar 
obtained in the smoke of great cities! Every 
experienced observer knows that smoke is 
detrimental to planetary observation, and the 
Solar Radiation chservers found it so detri- 
mental to their work that, in spite of the 
altitude of their station on Mount Wilson, 
they were compelled to leave it owing to the 
effects of the dust and smoke from two cities 
in the valley below. 


Antoniadi further tells us that his Meudon 
323-in. glass is 24 times greater than the 
Flagstaft 24-in., so ‘‘ Mars was defined 
exactly as if it were 2} times nearer than it 
was in Arizona.” I make the respective 
sizes as 1 to slightly over 13, but jf the 
planet were 24 times nearer, then it -must 
appear more than six times the size. As a 
matter of fact, the only possible gain in the 
Meudon is a brighter image, but Antoniadi 
allows nothing for the loss of light by the 
extra thickness of his glass, yet even this: 
supposed advantage over the Flagstaff glass 


must be greatly reduced, and perhaps entirely ` 


eliminated, by absorption. Moreover, his 
details of his atmospheric conditions do not 
promise excellent seeing, for his best nights 
were ‘‘invariably foggy.” He also Says 
that his glass defined Mars ‘“‘ exactly as if it 
were 4 to 16 times nearer” than when seen 
in Schiaparelli’s modest 83-in. In the latter 
case, then, with the planet’s angular dia- 
meter 24 secs., and using a power of 400, 
Antoniadi should have seen Mars with a disc 
having a diameter over eighty times the 
apparent diameter of the full Moon; hut we 
can be quite sure he never did so see 1t, for 
his contentions are entirely fallacious. 
Again, in several plates he compares iis 1909 
sketches with those made by Schiaparelli ten, 
twenty, or more years earlier. The vegeta- 
tion, which is all we see along canal lines, 
may have entirely altered in position- and 
mass, or mav have altogether died out in that 
time, so such comparisons can have no value 
at all. Even on the illusion theory there 
must be some small markings to cause the 
canal effect, but some of Antoniadi’s sketches 
show absolutely nothing which could produce 
the several lines in Schiaparelli’s drawings 
against which they are placed. Though 
there are many thousands of Lowell's photo- 
graphs showing canals, Antoniadi does rot 

give a single one, lut gives copies of a few 

photographs which seem to have been sa 
much magnified that any canal detail must 
have been eliminated in the process. We are 
also told that the dark band round the Polar 
cap is only a contrast effect, that it disobevs 
perspective, and does not photograph. Well, 
I have seen scores of photographs on which 
the band was clearly shown! 


As a record of work done by ‘he Mars 
section, and in its generally good illastra- 
tions, the report is an excellent one; bnt, 
having read it critically and with an open 
mind, I entirely agree with Dr. Steavenson’s 
view that it does not ‘ prove” anything in 
regard to the canal question, but leaves the 
problem still uusolved. Mark Wicks. 

Surrey Lodge, Thornton Heath. 


[We /have_ no space for further letters on 


i Mars.—Ep.] ) 
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Jax. 12, 1623. 
' METEOR: | 
[252.]—A briiliant meteor was observed 
by me here on wvecember 26, 1922, at 


7 h. 40 m. G.M.T., position to the W. and 
close to the stars 3, e, and ¢, composing 
the belt in Orion, duration about 4.5 sec., 
colour intensely white. ; l 

When first seen hrst magnitude, towards 
the end became pear-shaped, and blazed up 
to — 6 or 7 m., then burst into innumerable 
fragments and disappeared; no explosion 
heard. 

Nebula in Andromeda.—While observing. 
the Great Nebule M 31 in Andromeda 1 
dropped on a much fainter one on the oppo- 
site side to M Z2. At first I thought it 


-= must be a comet; it proved to be; however, 


N.G.C. 205, position 0 h. 36 m. 7 s., R.A. 
Dec. I can recommend it to 
-amateurs as a good test for their eyesight; 
it is many degrees fainter than M 57 Lyre 
‘in a ð-in. telescope, and that takes some 
Seeing. 

Suspected Variable in Ursa Major.—The 
star BD + 55. 1602. in Ursa Matoris has 
in magnitudes 
during the last twelve months, having on 
two occasions risen at least two magnifica- 
tions above its rormal, which is 8.8 Har- 
vard. The spectrum is giveh as A 5, accord- 
ing to American authorities, it is not cata- 
logued as a variable, but I should be glad 
af any readers can give me further informa- 
tion about it. It was seen by Webb with 


‘the naked eye, and is mentioned in his. 
<s Celestial Objects for Common eee 


A “GREEN RAY ” SUNRISE. 


[253.J]—On New Years morning, with 
three companions, I witnessed a sunrise 
in which the ` well-known green ray 
effect was beautifully displayed. Our 
optical battery consisted of a 3§-in. 
refractor, with a comet eyepiece + 50, 
an Ottway starfinder, 2.l-in. x 8 attached 
to the telescope, a Zeiss prismatic glass 
.50 x 18, and a prismatic binocular 
of small size x 8 The 
was a line of mountain heights, elevated 
about 24° above our normal horizon, so 
that this circumstance was unfavourable. 
I .watched the rapidly brightening sky 
-at the starfinder. The held of view, 5° dia- 
meter, showed a very lofty and film-like sheet 


of cirrus, illuminated a golden orange tint, | 


which scarcely dimmed the transparency of a 
very clear blue sky. About one minute before 
sunrise the brilliant field began to change, by 
-a series of distinct pulsations, or flashes, that 
increased in intensity and frequency, to a 
beautiful, very pale green colour, which gradu- 
ally overcame the golden reflection from the 
cirrus. Then the green ray itself appeared as 
æ line of light that tipped the hilltop with a 
brilliant emerald green for about half a de- 
gree, and rapidly heaped up in a roughly seg- 
mental form above the point where the sun’s 
limb was about to appear, until the golden 
solar photosphere burst into view, and rapidly 
-dissolved it all. 

The intermittent flashing of pale green light 
which preceded the ray was noticed and de- 
scribed to me by the man at the telescope eye- 
piece while I was watching it through the star- 
‘finder, and before I had spoken of it. All the 
-observers remarked upon the beauty of the 
phenomenon in general, as seen through their 

‘respective glasses. I had time also, during 
‘the continuance of the actual ray, to remove 
my eye for a brief moment-from the starfinder 
-and observe it without optical assistance as a 
green spark of great brilliance on the mountain 
‘summit. Its dissolution, seen through the 


- starfinder, though rapid, was not instantane- 


.ous, but it vanished at very much the same 
rate as it usually does after sunset. 
Seaton, Cumberland. W. B. Housman. 


ASTRONOMICAL CLASSIFICATIONS, 


[254.]—A ‘‘thorough explanation” of the 
classification of stellar spectra, as desired 
an letter [235], occupies fifteen pages in 
«the ‘‘ Harvard Annals,” 1901, vol. 28, part 2. 
A shortened description is given in vol. 1 
of the new Henry Draper Catalogue of 
-spectra of 222.000 stars. Probably Mr. Buss 


horizon | ` 


can see these in some library, or obtain them 
from Wheldon and Wesley; it is not very 
likely that the editor wouid reprint either 


in the ‘‘E.M.’’ As regards the last dozen 


lines in the first paragraph of letter [235], 
there was nothing new in my statement, and 
Mr. Buss’s deductions from it are incorrect. 
May 


I add that my letter [219] was cut 
down editorially. K. Q. 


SPARKS FROM IRON AND STEEL. 


[255.]—In May, 1921, I mentioned a 
method of distinguishing iron from steel by 
the appearance of the spark in grinding on 


the emery wheel. I am indebted to 
Mr. J. Keller, of Indiana, U.S.A., 
for some further information on which 


the accompanying drawings are based. 
In these. days when so much high- 
speed and other steels have been disposed of 
by the Government Disposals Board by de- 
partments whose motto appears to be: ‘If 
there’s any difference in steels, they’re all 
alike,’’ the sketches may possibly be useful. 


Fig. 1 is cast iron, and has a dull red non- 
explosive spark, that thickens towards the 


-end. 


Fig. 2 is wrought iron, having a brighter 
spark and a more luminous end. Traces of 
carbon may give an explosive end. 

Fig. 5 is mild steel; the thick luminous iron 
spark is broken up by the branching due to 
carbon. 

Fig. 4 is steel of 0.80 per cent. carbon; the 
tendencies have almost disappeared and the 
carbon branching takes place nearer the stone. 


Fiol 


l 
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Various Sparks 


Fig. 5 is a high grade of carbon tool steel. 


Fig. 7 is high-speed steel. An accasional 
carbon spark is to be seen, but the others are 
modified by the other alloying elements. The 
sparks are orange colour, seen to vary in 
brightness as they travel, giving the effect of a 
discontinuous line, and have more luminous 
tip. 

Fig. 7 is a manganese steel ; the spark differs 
from the carbon one in that the explosive frag- 
ment leaves the luminous line at right angles, 
and the sub-division explosions also are at 
90 degrees as against the 40-50 degrees of the 
carbon sparks at Fig. 5. 

Fig. 8 is the old mushett steel ; an occasional 
manganese spark is to be seen, and the high 
tungsten content seems to make the spark dis- 
continuous, 

Fig. 9 is special magnet steel; manganese 
ree and: the high speed steel alloys seem 
to be indicated therein. 

I regret I have not a copy of Mr. Keller’s 


original paper as read to the Indiana section 


of the S.A.E., but trust I have done him jus- 


tice. 
Filton, Glos. Frank Atkin. 


REPLIES TO QUERIES 


{308.}-GRAMOPHONE NEEDLES. — Mr. 
D. w. Horner corrects “G. M., but his own 
reply is a little misleading. “Fibre needles can 
be used on any sound-box, provided the needle- 
holder is cut to the correct V-shape inside to 
receive the needle. Fibre needle auapters are 
not a success, tor the simple reason that they 
in effect lengthen the projecting part of the 


stylus bar and thus of necessity much reduce ' 


the volume—a serious drawback, because fibre 
needles are never loud at the best of times. I 
can tell you how to much increasé the volume 
of any sound-box if you advertise your address, 
oy see Sale column. Bernard Tracy. 
(3508. GRAMOPHONE NEEDLES.—Fibre 


needles can ‘be used with any sound-box by 


paring the shaft to fit. My instrument, is a 
Pathéphone, with needle sound-box, and it is 
very little trouble to fit the fibre needles. Instead 


of the cutter I repoint with fine emery paper, | 


and can play one thundred or more records 
with one needle by repointing. If it was not 
for the fibre needles, I should never buy needle- 
cut records. G. W. Middleton. 
318.) — IMPEDANCE. — In answering 
“R. K?s” question on above, I perhaps did 
not sufficiently emphasise tle tact that in com- 
bining alternuting currents in parallel circuits 


“we must always consider the vector sum of the 


currents and not their numerical sum. Now, 
if we turn to Eig. 3 of my answer to this query, 
it is clear that if we increase the capacity UC, 
and, therefore, the value 1,, while leaving I, 
of the non-inductive circuit unaltered, we will 
thereby increase the resultant line current I. 
If we continue this until ọ = 0 or 1, = 2I, sin 9, 
I will then be equal to I.. If we still further 
increase C beyond this point, I will be greater 
than I,—that is, the impedance of the com- 
bination will be less than that of the inductive 
cirouit. The answer, therefore, to “R. K.'s” 
question 1s that the effect of the condenser in 
making the combined impedance greater or less 
than that of the inductive circuit epends on the 
capacity of the condenser. P. S. Wakefield. 

Royal College of Science for Ireland, 

wblin. 

(533.}-TRIAL #URNACE.—Whilst at the 
works of Messrs. Hans Renold, of Manchester, 
a few weeks ago l wad kindly permitted to see 
a smali furnace fired with producer gas, the 
temperature shown on the pyrometer (its limit) 
being 1/609 C. I was informed that the tem- 
perature was higher than this by a considerabie 
amount. It is probable, therefore, that a tem- 
perature of 200U° C. would be obtainable by this 
fuel in a suitably designed furnace. ‘I'he 
capacity of the furnace 1 saw was about 1 cube 

t, the temperature being remarkable for one 
of vhis size. . David J. Smith. 


[349.] -NASAL SPRAY.—I trust that no 
one has followed: the advice in one reply to 
use a 5 per cent, solution of «arbolic acid; 
such is far too strong (however weakly ionized) 
for such delicate things as the nasal mucous 
membrane. If used at all it should be 
diluted further with some 15 to 20 parts of 
water, or preferably normal saline or common 
salt, about 40 grains to the pint. The oily 
sprays are far safer to uso and less liable to 
produce chronic troubles than watery solu- 
tion douches, etc, After exposure to infec- 


jtion, such as going to London for a day or 


travelling in a train, I use such a spray 
(No. 5 of a certain big druggist) containing 
thymol and eucalyptus, or, again, should I teel a 
bit of hot sensation about the tonsils—the 
first stage of a “cold.” With these precau- 
tions I have not had anything to be called 
a ‘‘cold” for the last ten years. Why is it 
that people so frequently still ascribe a cold 
to coldness of weather or exposure? The 
worst “cold”? I ever have had was when 
about 1,000 miles up the Amazon, where the 
temperature never fell below about 72°, When 
you get a “cold” you have practically cer- 
tainly caught it from someone else, and pro- 
bably have handed it on to another someone 
else ! H. E. D. 
[350.}-CROOKES LENSES.—I am not 
going to waste my time in a controversy with 
Dr. Blacklock, but I think I am entitled 
to object to his method of setting up a bogey of 
his own creation. I make it a rule never 
write about a subject unless I have a fair 
knowledge of it. I have the honour to 
belong to a well-known scientific society, some 
of the members cf which are distinguished 
for their work with ultra-violet light, and I 
need not fear Dr. Blacklock’s criticism; but 
he may be interested to know that my spec- 
os is fitted with a comparison prism, 
and there would be no need for me to in- 
dulge inthe (foolishness he suggests for the 
sake’ of obtaining false results. C. A. N. 
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(550.]J—CROOKES LENSES =Referring to 
Dr. Blacklock’s reply, 1 should like to say that 
I have always seen the two. absorption bands 
mentioned by “C. A. N.,” using’ Crookes 
glass shade.B and a single-prism . spectroscope. 
I think if Dr. Blacklock will compare spectra 
- he ‘will see that the absorption ‘bands are not 
coincident with the sodium line—resolvable into 
two with multi-prism instruments—and that the 
bands are much wider apart than the sodium 
lines. Personally I agree with Mr. Royal Daw- 
son—that it is the visible light that needs reduc- 
tion in persons of sensitive sight. As a sufferer, 
my experience of Crookes A shade is that it 
is as useless as plain glass to protect the eyes 
from ‘the glare’ of midsummer sunshine, and 
the B shade not in the least degree more effec- 
tive than smoked glass of the same tint. The 
A shade does not appreciably reduce the light 
from the visible spectrum; the B shade very 
slightly reduces it to about the same extent 
throughout (with the exception of the selective, 
absorption in the yellow mentioned above). The 
- blue and the red do not appear more reduced 
than the remaining colours, and Chance Bros.’ 
_ advertisement, showing the spectrum through 
Crookes glass with the red and_blue-violet 
nearly blotted out, is, in my opinion, mere 
trade gloss. With regard to “©. A. Ns?” 
experience, surely it was rather exceptional; 
also the trouble was presumably not due to 
ultra-violet, since if, as Mr. Royal Dawson 
. &ays, colourless glass intercepts. these rays, 
surely. smoked pilass would do the-eame and 
reduce the visible glare as well, = Oleum.. . 


(366.]—SMALL OBSERVATORY.—From an 
experience ranging over. the last nine 
years can confirm ‘‘Kappa’s’’ opinion 
of the Romsey type very fully. There are, 


however, - several points to which attention 
should be drawn. The octagonal shape is not 
the most suitable to accommodate visitors. 
Square would be much better, as giving more 
space in which to move, and, also, one or two 
corners could be made into cupboards for keep- 
ing small necessary things, such as the lamp 
and lubricating and. burning oils, ete. Fur- 
*ther, the building should be raised on low 
brick piers; my floor is 'about a foot from the 
ground, and keeps thoroughly dry in conse- 
quence. In my case there is an inch and a-half 
iron roller over'each of the eight wall 
posts on which the roof ring runs. The roof 
Ting was made up of two-ply yellow deal gec- 
tors, and after a few years the under-surface in 
contact with the iron rollers began tô wear off, 
in thin strips. To overcome this the roof was 
recently levered up and. a new ring of oak 
„screwed on underneath. This shows it to be 
necessary that the under ring at least be made 
of hard wood. The roof is kept in position by 
cight more iron sash rollers, and has never 
shifte . in the slightest in the strongest gales, 
to qraich it is much exposed from the west 
' RRA south-west. The roof is of painted canvas 


t 


» 


plate over a Bunsen burner, coat the prepared 


` 
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-and joints well painted before laths were fixed. 


‘amateur can make it. Anyone interested can 


one should be chosen having a ‘‘ coarse 


a line embedded in a circular concrete floor, 
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fine grinding is done.“ The balsam in this a 
aolds the rock together during the grinding. 
. . i 7 ‘ J. Vickers, 

(388.}-EXTINCT VOLCANOES IN 800 
LAND.—The chief extinct volcanoes in Scotla 
are in the islands of Mull and Skye. Ben Ma 
an the island of Mull, has a core of gabbro, wi 
basalt; in’ Skye the “Red Mountain (Bez 
Dearg) was the chief volcano, with granit 
gaobro, and basalts; the Cuillin Hulls a 
gabbro. Arthur’s Seat, in Edinburgh (basa 
and dolerite) is a volcanic core. Other volcan 
centres are Ben Nevis (Inverness), consisting « 


4 S ; : i 
on rafters, and is perfectly watertight, the 
joints being covered with laths fastened down. 
with inch copper tacks. The canvas (20 square. 
yards) was cut to fit and overlap on the rafters, 


Personally, I prefer the shutters illustrated, aa 
they’. often form ‘very. useful wind-screens. 
Some dimensions are: Diameter (internal), 9 ft. 
6 in.; height of wall, (floor to under roof ring), 
5 ft. 6'in.; for reflector 5 ft. would’ be quite 
high enough; height,, floor to ridge, 10 ft. 
When the kitchen linoleum wanted. renewing 
it found a new home on the floor of the obser- 
vatory, in which more trouble is experienced 
from dust than. damp. The. building ‘was 
erected in my spare time (unaided) in about a 
month in the depth of. the winter, 1913-14, and 
friends predicted that after the first gale it 
would be found either in the field or at least 
upside down. However, it stuck, and I- hope: 
it will continue to stick, for it has given me the 
means of enjoying my telescope for many happy 

ours, in great ‘comfort,’ besides adding 
materially to the efficiency of the instrument, 
It cost rather less than £8 originally, ` 

E. A. L. Attkins. 
Squirrels Heath, December 28. __. | 


_ (366.]-SMALL OBSERVATORY.—I have 
just ‘erected a small ‘observatory of 8 ft: 
diameter, octagonal in shape, and ‘entirely of 
matchboarding. The feature of it is that the: 
whole structure turns npon wheels that run ón 


granite and ‘quartz felsite; Dun Caan, basal 
Lhe Sidlaw, Ochil, and Pentland ay 
‘parte of the Cheviot Hills are volcanic. 

toul, Cairngorm, Ben ` Avon, and Ba 
Macdhui, in the Grampians, are of granite. Th 
Shiant Isles, in the Hebrides, are of 
Raasay is basalt and granophyre, Canna is a 
‘basalt, Rum consists.of gabbro and granophyn 
rocks. Eigg is:basalt, and the Scuir of. Eigg i 
pitchstone. The islands of Muck “and Staffs, 
with’ Fingal’s Cave,-are of ‘basalt. Dunbar 
Castle Rock and;the Bass Rock consis d 
trachytés and basalts. . Ben Cruachan, in th 
Oban district, was a great voloano ‘(granitd. 
Largo Law, in Fifeshire, is trap rock. ils 
Craig, in Ayrshire, is granite, as also is Goat 
Fell, in the Isle of Arran. The Kells Range 
and Mount, Criffell, in K rkcudbrightashire, ar 
of granite; the latter was a great volcano: Ths 
Tinto Hills dre‘voleanic, also Mount Battock, 
in Kincardineshire (andesite and granite). K 
should be borne in mind that thousands of fed 
of material have been denided from ther 
volcanoes. E = 8. C. Bailey. 


[389.}-A DERANGED THE 
—Thermometere are not always charged ‘wit 
the purest of mercury, and very fine dust š 
apt to-collect: - Try effect of standing the 
thermometer bulb upwards for a few days, and 
the more fluid mercury will gravitate, and send 
any dust up into the bulb. This treatment ha 
recently been successfiil in my own case after 
years of trouble with a bath thermometer. 


H. T.D. 


-FOR STUDENTS 
in most. things, th 
‘ s”. in chemistry are on} 
‘| appreciated after sad . experience.. Howeve, 
< Safety First” may find the following usi 
{4 ‘a, beginner’s laboratory:—{1) Neyer whe: 
..| diluting strong sulphuric acid add water to the 
acid, but pour the acjd into the water in a thin 
stream. Allow the hot. liquid to air-cool; do 
not attempt to cool the bottle under a tap. 
(2) Always, when heating substances in” test 
tubes, point the tube well away from you, aad 
when dealing with strong acids and alkalies 
remember that your eyes are the most valuable 
but weakest part. Always be prepared to shu 
them immediately anything unexpected happens. 
(3) Always use very small quantities if you 
have not carried out the experiment before. 
(4) Never attempt’ the preparation of su ces 
| like nitrogen chloride or perchloric.acid, but be 
satisfied with the text-book description 
(5) Always smell unknown vapours and gass 
issuing from test-tubes, etc., with caution, by 
wafting some of the vapour (mixed with air 
toward§ the nostrils. (6) Never on any account 
play practical jokes, as, for example, giving 
an unsuspecting novice a bottle of .880 ammonia 
to smell—a “joke” which might even have a 
fatal termination. (7) Never grind two or more 
susbtances togethér in a mortar.unless you know 
them to be quite inert with respect to one 
another, but always grind them separately, and 
afterwards mix lightly on a sheet of paper. 
(8) When boiling liquids in glass vessels (especi- 
ally flasks) it is always safer to add a few 
small pieces of unglazed porcelain.to prevent 
“bumping ’’—~a ‘kind of explosive boiling, If 
by any chance you should forget to add the 
porous pot, and the liquid begins to “ bump, 
never drop the pieces in straight away unless 
you want a fountain display, ‘but let the liquid 
cool somewhat. Hydrochloric acid is an example 
of a liquid which is very ‘prone to “bump. 
(9) When dealing with verv volatile inflammable 
liquids like ether it is safer to turn off all 
naked lights., Never heat ether over a flame} 
use hot water instead. Remember that water 
will extinguish a methylated “spirit fire, but 
with petrol you will probably need sand, and 
ether you will not put out at all. Referring to 
the latter part of the query, picric acid or tri- 
nitrophenol is a yellow crystalline solid obtained 
by nitrating phenol. (pure carbolic acid). Its 
solutions dye wool and silk (but- not cotton) 8 
beautiful fast yellow; it is also used as an anti- 
septic in the treatment of severe burns. Picric 
acid is not particularly explosive; . it burns 
quietly: on ignition,.andscan be hammered with- . 
out exploding. tis, infact, rather difficult to 


which also is the foundation for the: telescope- 
stand. The. roof is three-quarter. lean-to, with: 
shutter opening from zenith to about 30° above 
horizon, after which a window, opening in side ot 
building, completes the full sweep. The whole 


cost of materials totals about £6. “Any handy a 


_ Bol.] — MAXIMS 
‘LABORATORY.—As. 


numerous ‘don'ts ” 


have further details direct. 
‘12; Poplar Avenue, Bolton. | 


[372.-POLISHING HARD STONES.— 
Assuming that the specimens are for a private 
collection, in which case expense is probably 
the determining: factor, a reasonable “ finish 
can ‘be obtained by grinding down the surface 
of the specimen on a carborundum stone. The 
latter can be obtained from any tool-shop en 

and: 
a “fine” side. Use the “coarse” side first, 
and finish on the “fine,” with water as 
lubricant. ‘Plage the specimen on a copper 


A. Gregson. ` 


surface with Canada, balsam, and after heating 
for a few minutes allow -to cool, when the 
balsam will set with a reasonably hard surface. 
This gives the appearance of a highly-polished 
surface without going through the tedious pro- 
cess of actually polishing the specimen. With 
friable rocks an intermediate stage has to be 
inserted between the coarse and fine grindings 
—ie., the specimen should be coated with 
balsam and heated on the copper plate until 
the balsam sets hard when cooled. Then \the 
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explode in the ordinary way, although it can 
iba made to explode violently with a detonator. 
On the other hand, its salts—the picrates—are 
violently explosive, especially the ammonium, 
sodium, and potassium derivatives—the two 
latter having caused some of the most terrible 
explosiong on record. : è Oleum. 


{391.}+MAXIMS.—It ‘“Querist” is in 
charge of a students’ laboratory he should be 
danger- 
Ous amongst the things used in the ourricu- 
lum. Cyanides to picrates may be a far cry. 
Posting advertisements or texts about the 
Place hardly seems likely to attract attention, 
Judging from the amount of direct influence 
which such words as “God is Love” seem 
to impart: H. E. D. 


[395.]—EASTER.—Easter Sunday is fixed by 
the condition that it must be the one immedi- 
ately following the Full Moon that either falls 
on or comes next after March 21. If it is Full 
Moon on March 21 and that day is a Saturday, 


. Easter is on March 22, the earliest possible date, 


for when Full Moon comes on a Sunday, Easter 
is the following Sunday. If, however, the 
Moon is full on Maroh 20, the one next after 
the Equinox is on April 18; if this day be a 
Sunday, then Easter is on April 25, the latest 
Possible date. It must be remembered that this 
Hoon is an imaginary ccclesiastical one, the 
Phases of which may differ from the true 
astronomical phases by a day or two. Hence 
the querist’s difficulty. In 1923 the ecclesiasti- 
cal Moon is full on March 31, a Saturday (see 
the Book of Common Prayer), so that Easter is 
on the following day, April 1, in spite of the 
fact that the real astronomical Moon is full at 
1.10 p.m. on the Sunday. H. 8. T. 


. (395.] — RULE FOR DETERMININ 
EASTER.—The rule stated by “ C. H. Bas n 
incorrect. The Nicæan Council, in tho year 325, 
laid down the general conditions as follows:— 
That the Vernal Equinox should be considered 
as always falling on March 21; that the first Full 
which occurred on.or after that date 
should be the Paschal Moon, and that Easter 
Day should fall on the Sunday next following. 
It is to be observed that the Paschal Moon 
may fall on March 21. On the other hand, 
since Easter must fall after the date of this 
Full Moon, if the Fuil Moon fall on a Sunday 
the following Sunday will be Easter Day. I 
am unable to trace the sougce of tho statement 
that if a Full Moon fall on March 21, then 
the next Full Moon is the Paschal Moon,” but 
it 1s an old blunder. It occurs in the first 
edition of Chambers’s “ Astronomy,” and is 
repeated in the three following editions. 
“C. H. B.” is evidently unaware that the Moon 
used in deciding the date of Easter is not the 
true Moon, but the fictitious ecclesiastical Moon. 
This came about in the following manner. 
What was wanted was an empirical formula, 
which would give in any year, independent of 
observation, a fair approximation to the re- 
quired date with a very small secular error. 
The only alternative would requize the service 
of z professional astronomer, with elaborate cal- 
culation when the date was for a year some 
distance in advance, and even the astronomer 
might be in doubt when the Full Moon happened 
to fall close to the dividing line between two 
days. This astronomical method was tried ‘by 
the Lutheran German States in the eighteenth 


- 


= century, and had to be abandoned. The Julian 


rules had been in use for many centuries when 
Gregory reformed the Calendar in 1582. 
Gregory’s advisers did not introduce a new 
Calendar. but reformed the old one by attach- 
ing to it certain adjustments. The date of 
Easter is made to depend on the values of 
certain elements: (i.) The Golden Number; 
(ii.) the Epact: (iii.) the Sunday letter; and 
simplo occurrence rules are laid down, which 
at once give these elements for any year when 
those for the preceding year ara known. ` The 
effect of these rules can be reduced to a set of 
congruences, giving the date of Easter for any 
year required. (Vol. LXXXIII., p. 322.) This 
Gregorian method is admirable, and. I believe, 
makes the Calendar Full Moon never differ by 
more than a single day from the true Full for 
some thousands of vears from the present time. 
If in mv formula of 1906. referred to above, we 


` ineert the term — [C/36] in Congruence II. 


and +{[C/36] in Congruence IV.. and put 
(CŒ — 17)/37] instead of [(C — 17)/25] for the 
long adiustment, the rulo will give trustworthy 
resnits for the next million veare. To make the 
Calendar and true Full Moons always fall 
on the same day would require a rule correct to 
a fraction of a second, and this even the 
astronomer cannot give. In the first twentv-five 
vears of the present Epactal century. 1900 to 
1924 inclusive. the Calendar Pascenal Moon has 


occasions it has been a day in front, and on 
two occasions a day behind; but the present 
year is the only one of these in which the date 
of Easter is affected. Calendar Full falls this 
year on March 31, while true Full is on April 1. 
and April 1 happens to be a Sunday. It follows 
that Easter Day is on April 1, whereas if we 
had used the true Moon it would be a week 
later. Readera will probably known that 
Calendar New Moon is always from one to three 
days later than the true Moon, but this is due 
to the ancient method of the Eastern Churches 
—that the ‘“ New Moon” was the aciual visible 
New Moon, which was first seen about two 
dayə after conjunction. Lilius rightly re- 
spected this religious custom. and left it so; 
but he also left the old rule that Full is to fall 
on the fourteenth day of the Moon, the day 
of New Moon being reckoned as the first. 
Thus Calendar Full falls thirteen days after 
Calendar New. and since an average half-luna- 
tion is about 143 days, this brings the Calendar 
and true Full -Moons in close agreement, as 
indicated above. ` C. P. No. 1. 


[397.J—PYRAMID, GIZEH.—Prof. C. Piazzi 
Smyth, F.R.A.S., made a complete study of 
the Pyramide in 1872, and concluded that the 
Pyramid Gizeh was built by Melchizedek in 
the year 2170 B.C., reaching this conclusion 
from astronomical qbservation of the star 
a Draconis. 

Ipswich, Edward Jackson. 

{397.]—THE GREAT PYRAMID, GIZEH.— 
The Great Pyramid was erected by Khufu 


(Cheops), the second Pharaoh of the fourth: 


Egyptian dynasty. Opinions differ as to the 
date. Flinders Petrie’s latest estimation puts 1t 
as far back as 4790 B.c.. while other authorities 
placo it 1800-years later. C. P. No. 1 


(398.J—THE SYMBOL -z.—According to 
Rouse Ball’s “ Short History.” John Bernoulli 
was the first to use a single symbol for tha 
number 3.14159. . . . He used c; Euler in 
1734 wrote »; and C. Goldbach in 1742 firet 
used z, which soon came into ance use. 


No. 1. 


400. —CIDER.—The following is the method 
we employ for cider making, which 15, I believe, 
the usual Kentish practice. The casks should 
be empty wine or spirit casks, and should not 
be washed ont or prepared in any way, as the 
cider “feeds” on the little remaining sipirit, 
etc.. that has soaked into the wood and is im- 
sroved thereby. Brandy casks seem to be most 
favoured: and port wine casks are largely em- 
ployed. The casks are filled to overflowing 
with pure undiluted apple juice, and allowed to 
stand uncorked until they have ceased ‘‘ work- 
ing.” They must be Rept quite full or fer- 
mentation will not continue properly. When 
they have ceased working, from one to two 
pounds of sugar may be added per gallon, and 
then the casks should be corked up. The sugar 
is best-added in the form of syrup, withdrawing 
a little of the cider to make room for it. The 
amount will depend on how long you wish to 
keep the cider. Prepared -as above, this will 
make a drink sufficiently alcoholic for anybody’s 
liking in the course of a few months. The 
longer it is kept the more sour it becomes, 
and more sugar should be added from tame to 
time if it is wished to keep it for a very long 
time. Insufficient sugar will cause the liquor 
to become sour and quite undrinkable in the 
course of several months. No yeast is required. 
Battling could be done when fermentation has 
entirely ceased, if desired, or it could be fer 
mented in the bottles if they were kept full 
and uncorked. but the cider would probably 
be best if kept in a good brandy cask. Water 
can be added if desired, but it is better left out. 
On no account must the liquor be siphoned 
from the cask. but always withdrawn from 
below its level, as a kind of scum forms over the 
top, and this must not be broken. K 

W. J. Steer. 


[400.J}—CIDER.—I made some very good 
champagne cider out of Jicht-coloured plums in 
the summer, keeping it open and exposed to air 
for six weeks at a temperature of about 68° F. 
This 1s the temperature for wines. Yeast is not 
necessary, and if used should not be more than 
1 part yeast to 100 parts sugar. The cider 
should be bunged down as soon as it clears iself. 
Then about two tablespoonfuls of isinglass 
should be added to refine it. This settles all 
sediment left to the bottom. ‘‘ Delta ’’ should 
have bunged down long hefore now, as to leave 
open to any air arrests fermentation that is in- 
complete. leaving a sugary taste. Yes, it 
matures’ in bottles. 
well, as to leave.much air-space forms too much 
gas and too big effervescence. Screw-stopper 
bottles are good. but not indispensable. If the 
wine becomes flat. add some new brisk wine. 


coincided with true Full nineteen times: on four | Let remain in cask for about three months, then 


Fill all bottles up fairly. 


bottle. Matures fairly well in twelve months. 
To inorease the alcoholic percentage, add 5 
per cent. spirit of wine or brandy after fer- 
mentation hag ceased. A. E. Powell. 


(402.)—"‘ PRIMUS” STOVES.—The makers. 
of the ‘‘ Primus” stoves , or did sell, a 
cast-iron tripod. This was about 15 im. 
diameter, and the legs were high enough to’ 
allow the stove to stand comfortably underneath, 
On the top of the tripod were three openings, 
like those in the top 'of a kitchen range, and 


fitted with removable plates. By putting the- 


stove under the centro of the tripod three or 
more vessels could be boiled at once, the- 
rapidity of the boiling depending whether the 
plate was on or off the opening under it. The 
stove could be shifted to one side if desired, and 
then vesels on the opposite side would only 
simmer gently. This device makes for very 
economical cooking, and is very useful when & 
large party has to be catered for, such as a 
picnic or camp. In any case, hot water 1s 
always required, and a large kettle of this can 
always be on the tripod if it is desired to only 
simmer, one: vessel, and so save oil. The noisy 
burner (old No. 4) gives best results, and it is 
best to keep these fairly high. Long burning at 
low flame does tend to choke the vaporisers, 
as they get too much heat for the quantity o: 
oil passing through them. I always keep three- 
stoves in service, one with a new burner bein 
kept for special urgent occasions. The third: 
hag the oldest burner, and when this gets beyond 
work a new burner is fitted, and this etove 
becomes No. 1, the old No. 1 becoming No. 2. 
and so on, The cost of these stoves ts sO. 
small and tthe annoyance ‘so great when they 
will not work that it pays to have stoves in 
reserve. The tripod mentioned above was sold 
for a few shillings, and soon_repaid its cost. 
David J. Smith. 


Furner, í 
Aitkin, 1898 P.III. 37 Persei cannot be 
identified as a double star. 3 381 Arietis; 


54 : 3, 400 Cameli ; 


4: 0'.63; Aitkin, 1908.22; 

: 7 Cameli (X 610) AB; 2949.4 ; 
65 : n Orionis (Dawes 5); 
Phillips, 1919.865 : 32 Orionis: 


(© 728); 2630.0; 07.24; Bryant, 1915.25 : 
S 3115 Cameli; 1409.7; 17.21; Storey, 1941.. 
111 W. Milburn. 


| Observatory, Tow Law, Co. Durham. 


[406..—MARS.—The satellite Deimos, at- 
elongation, is distant from the limb of the 
planet by about six semi-diameters of the- 
primary. ‘Tho planet, at the time of Mr. 
Barker’s observation, had a semi-diameter of 
little more than 3”, so the eatellite could 
not be more than 19” from the planet’s limb, 
while from his account the object Mr. Barker- 
saw was about fifty times this distance, and 


ld t have been a satellite. 
could not have been ey ens 


(407.4 MENDING ALUMINIUM. — The. 
combination mentioned would be of little—if 
any—use for the purpose, and, in fact, a copper” . 
bit is of short life’ when used in the preliminary 
“tinning’ of the metal, although it can be. 
used in the subsequent soldering work unless 
it is made red hot. A stiff brass wire-brush is: . 
best for use in the “tinning’’ operations, but 
iron could be used if preferred. There is no- 
thing especially made for the olass of business. 
to which the querist refers. and he must devise- 
the outfit most. suited to his requirements, but 
there is no reason why such an outfit should not 
be made by people in the tool trade. _ In fact, 
it would probably be a paying proposition. If 
the querist is thinking about travelling about 
doing aluminium repairs he must get some pre- 
liminary practice as to working, heat, etc., but 
if he can get away from the old tinsmith’s. 
methods of working he will find no insuper- 
able difficulties in his way. Walter J. May. 


[409.J—-RUST PREVENTION.—In reply to 
Mr. Butler, I may say that I have for two or 
three years used “ Sozol.’’ and find that an 
annual treatment completely protects my tools, 
though they are often left for months together - 
without care in a damp workshop. The address. ` 
is: ‘ Sozol,’? Ltd., 20, Copthall Avenue, E.C., 
and a 2s. tin would last him a year or two. 
They are putting an advertisement in your 
present issue, but it will save trouble to give 
the address here also. I am informed that the- 
Government. afterexhaustive trials on behalf’ 
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of the Air Department, is about to give them 
an order for several tons. Rideahaen. 


(409.J—RUST PREVENTION.—Dr. Butler 
might like to try a mixture I have found to 
give superior results to vaseline: About 4 parts 
of raw linseed oil well mixed with 6 parts of 
the yellowish motor grease (stiffest grade) used 
in car gear-boxes. Add the oil in small quan- 
tities at a time, stirring well. Rub a little 
over the metal occasionally with a soft cleth, 
-using the same cloth as long as say 

eum. 


[410.}-GRAMOPHONE RECORDER. —If 
you will advertise your address I can give you 
useful information (see Sale column). You can 
tecord on your gramophone. 
Bernard Tracy. 


(413. ]—-CEMENT-COATED NAILS.—Try 
-galvanised nails. These*hold well, being fairly 
Trough on the outside, and will withstand rust for 
long periods. David J: Smith. - 


(414. }4+LBAKAGE FROM TURNCOCK.— 
All ordinary taps leak more or less because 
they gradually assume an. oval form. To 
remedy this defect you can regrind it, or, 
what is much better, get a tap of another 
pattern, such as one with a solid bottom and 
stuffing-box; or you can try one of the screw- 
down taps used for domestic water supply; or 
get an ordinary wheel valve. This would 
shut off the water with certainty. Any good 
dronmonger or engineer’s stores would supply 
your wants. J. N. O. 


[414.-—LEAKAGE FROM TURNCOCK.— 
Your query is as vague as an explanatory note. 
What is it, a ecrew-down valve or a cock? The 
treatment to stop leakage differs in each case. 
If it is a screw-down valve, it probably has a 
detachable seat, and. if so, fitting a new seat 
will stop the leak. If it has not got this, the 
valve must be taken apart and ground in, using 
powdered Turkey stone or fine grindstone 
ewurf for the job. Grind until there is a clear 
line round the seat and valve, and wash all 
trace of grinding medium away carefully before 
putting valve together again. If it is a plug 
cock. this will mean a grinding job, too, and 
for this the same material can be used. Be 
careful to lift the plug after each turn to avoid 
ringing. and wash all the grinding material 
away when finished, as with the valve. If you 
ere not used to this work, the local plumber 
will do it for you for a shilling or two. 

| David J. Smith. 
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QUERIES. 


—— Hr 
"415. —PAIN OAPACITY. — Comparing 
-man’s mental activity to that of other animals, 
is it not.that the sensation of pain is confined 
-to him alone? It is a well-known fact that each 
-and every action of the brute tends for the 
‘preservation of its species; is it not that its 
4“ Dain ” manifestations are only similar actions 
and not pain in reality ?—Umbriel. 


[416.]—100 VOLT SET.—I oaks a 100 watt 
‘10 volt set, the armature of which I want to 
re-wild so as to get about 1,000 volts. Could 
‘anyone give me particulars as to size of wire 
suitable and method of winding? Diameter of 
armature, 22 in.; length of slots, 6 in.; depth 
-of slots, § in.; number of slots, 24.—W. V. Y. 


"417.}—SLOW ESCAPEMENT BALANCE. 
—I want to know the approximate size of a 
balance-wheel suitable for a half-second escape 
ment of the type in small nickle clocks, only of 
slower beat. Also if a suitable hair-spring 
could be had commercially.—A. W. 


1418.1—H YPOGEOMETRY.— Surfaces may 
be regarded as the ends of volumes, lines as 
the ends of surfaces, points as the ends of lines. 
Jtypergeometry deals with hypothetical figures 
the ends of which are volumes. Has anyone 
-ever Investigated another hypothetical system, 
“ Hypogeometry,’? which deals with things 
(sub-points, say) which are the ends of points? 
If points are defined as ends of lines, it has to be 
proved that they have no parts (sub-points). I 
suppose sub-points have—1 dimensions, since 
the simplest volumes have 3, surfaces 2, lines 1, 
and points 0.—S. C. Sopote. 


1419.J—INK REMOVAL.—A name and ad- 
dress having been written upon the leather 
oe he ee , it eevee to remove 

2 mn this he H 2: 
leather—which is tan hler tale PRSE NSR 


1420.. —TRANSIT OF MERCURY.—Will M 
Mollig give the date and time of transit of Mer. 
Y in November, 1924, if visible at Green- 


wich, or the date of next transit to be seen at 


Greenwich?—-W. J. West. 


{421.1—VELOCITY AND PRESSURE OF 
WIND.—A motor-vebicle weighing œ lb. 
with a surface facing the wind of y sq. ft (i.e. 


. x a 
having a forward motion of — lb. per sq. ft.) 


Y 

travels at a miles per hour when aided by a 
wind of b m.p.h. What is the formula for find- 
ing how many m.p.h. the vehicle will travel 
(1) without the aid of a wind, (2) when hindered 
by a wind of c m.p.h? For the purposes of this 
example we are given that the velocity of the 
vehicle and the velocity of the wind are 
simultaneous motions in the same straight line 
or direction. Also, are there any tables pub- 
lished which give the velocity and pressure of 
the wind in lb. per sq. ft. -or other denomina- 
tion?—J. K. Garland. 


1422.. —NEW FINGER-KEYED INSTRU- 
MENT.—Might not a fine finger-keyed instru- 
ment be made if some means could be devised 
of bowing the edge of glass as a violin string 
is bowed, and making staccato notes? I have 
got some good results from experiments I have 
mude, but the difficulty is to get instant results. 
A violin bow can stop as desired and begin 
again, and the string responds, but this is not 
effected in bowing glass or metal.—C. S. C 


. 1423.\—HORSE.—What is the best thing to 
do with a horse that is a little groggy on ite hind 
legs, from being hunted; also, with another with 
spavin, that has been fired? What is the best 
food for a hardworking horse, five years old, 
and how much of it?—Colonial. 


{424.1—TURNING _ECCENTRICS. — How 
can I turn eccentrics for small engines so that 
they will run perfectly true when on the shaft? 
ies Ae! them, but cannot get them to run 

at.— . 


[425.—DRYER FOR OLD VARNISH.—I 
have several gallons of old copal yarnish that 
has gone ‘‘fat.” I warmed it and added some 
boiled oil. It uses all right, but does not dry as 
quickly as I could wish. What can I add to 
make it dry faster?—A, W. J. 


[426.)—-PLANING MACHINE.—I am about 
making a small planing machine to in, in 
length. Hints as to the relative merits of the 
rack-screw, chain, crank, and slot-link motions 
for such a small machine would oblige.— 
Country Smith. 


b 

[427.—MILLSTONES.—What better work 
could I put into a 4 ft. 6 in. pair of French 
stones to grind wheat with, blast and exhaust? 
I have at present ten quarters in, three furrows 
in a quarter. They have a tendency to get up 
at the breast. Is that owing to their being short 
of work in the breast? 

1428.. —GENEVA CYLINDERS AND 
PIVOTS.—Can any one tell me the best way to 
gauge the height of a cylinder for the escape- 
wheel, when putting in a new cylinder; also, 
the best_way to ‘sugar loaf” the Pivots of the 
same?—L, J. S. y i 


[429..-TAPER OF LATHE SPINDLE.— 
What taper should be given to the bearings or 
journals of a lathe when the bearings are chilled 
on the spindle? Pleage state right length of 
bearing, and diameter pt each end of bearing. 
Also, if the back-end of spindle is run in a 
taper bearing; if so, should it be the same taper 
as the front one ?—Neta. 

[430.}-CIRCULAR BOXES FOR S 
What kind of circular box is D a ea 
in ea weaving, such as stuffs? Also 
can they be used pick-and-pick—that is a 
ste pick Ea ela! Hints how they 
are best worked wo } — 

T i uld greatly help.—Tappet 

[451.]—DOUBLE REFRACTION.—What 
relation is there between the optic axis or 
axes of a crystal and its crystallographic 
axis or axes? Does a ray of light’ pass 
through a crystal of Icelamd spar without 
Separation when its path iə parallel to the 
optic axis, 
onr when the beam traverses the axis?— 


[432.}-VELOCITY OF LIGHT.—Light 
travels more slowly in glass than in air. Is 
aus due to mie uor the ether in the 
glass being less or jts it 
that in air ?—E. H. Hill. T ee. eee 


[433.}-EELSKIN LINING FOR TOBACCO 
POUCH.—Can anyone give best method 
of preparing eelskin as a lining for a soft 
leather tobacco pouch? Rubber of the sort 


we get nowadays lasts no time—nor for any- 
thing else !—Examiner. 


(454.;}-MUSCULAR STRENGTH OF IN. 
SECTS.—We know that this is great com- 


or does single refraction only. 


pared with that of man. But is it tme, ; 
stated in the clipping I enclose from one | 
the “snip”? papers, that “‘if a beetle — 
placed under a candlestick it wilt. move i 
in its efforts to escape, which is, webative! 
much the same thing as a prisoner in New 
port shaking the building with his. back *:- 
B. T. ‘Cox. 

[435.; BEAUTY SLEEP.—Is it true ths 
sleep before midnight is so much more ben 
ficial than after? If so, is it not posibi 
that the present late hours kept by most « 
us are responsible for the evident increas 
of menial trouble ?—Observer. T 


(436.J—EXPANSION OF METALS.—Wh:: 
metal or allov will expand most under ¢ 
adually applied heat of from 150° wv 
500° : and which will contract most under 
the same application of heat ?7—Samedi. 


[437.,-COW WITH A COUGH.—€an som: 
experienced breeder or vet. give me a cur 
for a cow with a cough or hoose. She h: 
had it for twelve months, and I have mei 
many drugs. So far it has not dimmed 
or affected her milk, but I am afraid it wi. 

M. 


[438. }—PLA NIMETRY.—Any informati» 
relative to mechanical planimetry would i 
greatly esteemed. Can the ordinary pene 
graph. or the Hartford pattern gradir: 
machine be adapied for the same purpose: 
(i.e., accurate plus and minus scale reading 
of the superficial areas of plafe surface: 
These plane surfaces are of varying shapa 
and sizes, as in upper patterns (boot industry: 
—Clicker. 


(439. -AMERICAN ORGAN.—On _ exami 
ing my American organ recently I discovers 
that both “ tongues” of two small reeds wer 
broken, off (approx. 1-12 part of an inch) « 
the ends. Is there any remedy for this!- 
Interested. 


{440.}-PARTNERSHIP.—TIwo — shopmate:. 
both practical workers, wish to start as nen 
in opening up a small jobbing shop as b and 
white smiths, etc. Neither knows anything « 
clerical work or partnership law. Will au 
fellow readers of “Ours” give us a few hin: 
on how to get over the difficulties of book 
keeping—the allocation of wages to each, wor 
ing expenses, reserve fund, etc. Or, can any 
body refer us to a book treating on this subject: 
A clerk’s wages would be quite beyond us. a 
the start anyway, us capital is very limited 
Any -hints will be gratefully acceptable— | 
Tom and Dick. 


[34L]—STEEL HOOPS.—Will some reader 
kindly inform me the quickest method of proe 
ducing steel hoops from lengths of untempered 
spring steel 14 in. wide by .005 in. thick? Dis 
meter of hoops, 28 in., and of are section. To 
be made up cold, not hot.—Hoops. 


D O o-< 


Industrial Fatigue.—Professor C. S. Myers. 
lecturing on ‘Industrial Fatigue” las 
Monday at King’s College, said that the 
study of the question had begun from pur 
laboratory work, and from there had gone o1 
to applied science. In mental fatigue, it 
should be remembered that, so far as we 


‘knew, the nerve fibres were practically in- 


defatigable, and that most mental fatigue was 
fatigue of the intention. So long as they 
were interested in what they were doing 
everything went very well, but as soon as 
the attention ceased to be present, and more 
and more effort was required to keep concen- 
trated on a subject, boredom became evident, 
less and less work was done, and output coræ- 
spondingly diminished. The output of Mon- 
day mornings was always extremely poor. | 
This had often been put down to a dissipated 
week-end, bub ib could be found among the 
most temperate members of society as wel 
as among others. It was due to the effect oi 
the loss of incitement, the loss of settlement 
in their work, and, perhaps, to a small ex- 
tent, to loss in practice. Various attempts 
had been made at reducing and changing 
hours, and introducing rest pauses, and some 
very interesting results had been obtained. 
It took time for the results of such changes 
to develop. ‘The improvement was gradual, . 
and it might be months before a uniform 
daily output resulted. The aim of researches 
such as these was not to speed up the worker. 
but to save needless energy, to make the 


work more interesting to the worker, and te 
see thatthe man was doing the work he was 
best fitted to, dos 


int 
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~- —8609,— Woodland Avenue, -Philadel 


` Lés. 6d., equal $8 680. 


The following are the initials, etc., of letters to 
hand up to 1 p.m. on Tuesday, January 9, and 
unacknowledged elsewhere :— ' 

A. E. PoweLL.—H. E. D.—Sang Froid—G. H. H.— 
Mewtop—F, Turton—R. S. S. 

H. J. T.—Yes. f ! 

T. CURRIE.—Thanks; no. 

B. JACKSON.—We fear not at present. 

DaMPER.—To prevent screws from rusting in wood, 
Amea them with a thin paste of graphite and 
oil. 

JIıM.—If it is a new one made of cast metal you 
cannot do it. You may succeed if it is mbhlleable 
iron. 

UMBRIgEL.—Join a wireless society. 
half a page for ‘“ results,” 
trivial. 


We cannot spare 
Other query too 


.. LA FLeuR.—We can only suggest re-dyeing the balls 


a darker red. It is the flashing alternately of 
the colours, as the balls spin round, that deceives 
the eye. 

M. R.—You might as well ask us how much water 
will a tub hold! What stroke is the engine’? 
What speed is it to work? What pressure will 
boiler carry? ` 

R. 
metal, the other has the threads in relief. For 
rheumatism you must look up back issues. The 
other query shall appear. 

HAND-IN-HAND.—Yes; you gain a third more iu 
speed, but you will lose power. Perhaps for 
light work that will not matter. But why not 
put a larger driving-wheel upon your engine? 

N. Y. €.—The maximum wind velocity on record 
in the British Islands was that recorded on the 
West Coast of Ireland on January 27, 1920, when 
a gust exceeded the tate of 110 miles an hour. 

CAUTION.—Do not buy tins of meat, fish, fruit, etc., 
with bulged ends, which indicate that air has 

ot into the tins, and that decomposition of the 
ood has commenced, and may cause poisonous 
symptoms. - 


Fi. MAYNARD.—If the sapwood of a sawn plank, 


deal, or board has a decidedly blue or green 

tint, the tree from which it was taken was 
almost certainty cut down while the sap was 

“up,” aud early decay is likely. 

MARCELLINO FRANCIS, MONTE ViIDEO.—We cannot 
establish private communications in response to 
such offers. If inserted, we can only publish them 
in our ‘‘ Address” column at the usual charges, 
and then we think it doubtful if the owners of 
tte book would send them. It has been long 
out of print here. 

R. C. GREEN.—That is so. Dressings of such as 

- Stockholm tar, or hot creosote, or hot boiled 

linseed oil, help to preserve a rope from decay, 
but they do not increase its strength. A good 
new rope, l in, diameter, may be used safely to 
lift a ton, while it is not safé to use a tarred 
rope of the same diameter for more than 
14 cwt. 

GRANTON.—Small tools, such as watchmakers and 
engravers use, may be hardened as follows:— 
Make the tool white hot and thrust it into seal- 

- ing wax, let it remain a moment, then withdraw 
it and thrust into another place, and repeat till 
the tool is cool and will no more enter the wax. 

¢ The hardness thus obtained is comparable to that 

of the diamond. 


D. S. H—The fowls suffering from vertigo are sub- 
ject to pressure on the brain due to over-stimu- 
lating food. Place the birds in a darkened pen 
and give them a little Epsom salts in water for 
three days. One meal daily of bread crusts 
soaked in cold water till convalescent. Sudden 
attacks are alleviated by holding the bird’s head 
under the cold-water tap. 


eee ___...__._._.__ 
TERMS OF SUBSCRIPTION. 


PAYABLE 1N ADVANCE. 


88. 10d. for Three Months, 7s. 7d. for Six Months, 
and lbs. 2d. for Twelve Months, post free to eny 
part of the United Kingdom. For the United 
states, 17s., or $4 15c. gold; to France or Belgium, 
178., or 23f. 80c.; to India, New Zealand, the Cape, 


- the West Indies, Nova Scotia, Natal, or any part 


of the Australian Colonies, 178. Monthly Parte can 
be sent at subscribers’ option. Mr. Edward Pennock, 


a UBA., 
will receive subscriptions for the United States at 
$4 15c.. payable in advance, for direct transmission 

-from ofice. 

The subscription rates to Oanada are:—Weekly 
aumbers: 12 months, 17s., equal $4 15c.: 6 months, 
88. 6d., equal $2 7c. Monthly Parts: 12 months, 

Payable in advance. 

A limited number of the following bound volumes 
are stiil in stock, price 7s., post free 8s. in the 
U.K., or 83. 4d abroad:—Vols., LX. LXVI., 
LXXII., LXXIV., LXXV.. LXXVI, LXXVII 
LXXVIII., LXXX., LXXXI., LXXXII. 
LXXXIII. LXXXIV., LXXXV., CII, OVI, 
OVII.. CVIII. CIX., CX.. CXI., CXII., CXIII. 
OXIV., and CXV. 

All the other bound volumes are out of print. 
Subacribera would do well to order volumes as soon 
as possible after the publication of each half-yearly 
volume in January and July, as only a limited 
number are bound up, and these soon run ‘out of 
print. Most of our issues can be had singly 
through any bookseller or newsagent. or from the 
office, price 8d.. or post free 4d. Cloth cases for 
binding Tes ENGLISH MECHANIC. orice 853., post free 


DE P.—One has the threads recessed 'in the 
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ADVERTISEMENT CHARGES. 


The charge for: Advertisements in the columns headed 


For Exchange, For Sale, Wanted, Addresses, 
Situations, 


ls ONE SHILLING for the first 8SIXTEBN WORDS 

and 6d. for every succeeding Eight Words—which 

must be prepaid. No advertisement will be inserted 
for less than ONE SHILLING. 


The address is included as part of the Advertise 
ment and charged for. No Displayed Advertise 
ments can appear in above columns. 


(NOT DIB. 


ORDINARY ADVERTISEMENTS 
| PLAYED). 
. 8 d. 
Thirty Worda ee ee oe oe ee 2 6 
Every Additional Eight Words .. - O 6 


Front Page, Five Shillings for the first 40 worde; 
afterwards, 6d. per line. Displayed Advertisements 
on Front Page, 108 6d. per iach. Paragraph Ad- 
vertisemente, One Shilling per iing. No Front Page 
or ge Advertisements inserted for leas than 
Five Shillings. 


Rates for Displayed Advertisemente on applica- 
tion to the Pubiisher 


All Advertisements must be prepaid, and in cases 
where the amount sent exceeds One Shilling, the 
Publisher would be grateful if a P.O. eould be 
sent, aud not stamps. Stamps, however—preferably 
halfpenny stamps—may be sent where it Is incon- 
venient bo obtain P.O.’s. i 

Advertisements must reach the Offlce by 
3 p.m. on Tuesday to secure insertion in the 
following Friday’s number. 

All Chequea and Post Office Ordera to be made 
payable to Tap STRAND NBWSPAPER COMPANY, LAD., 
and all communications respecting Advertisements 
sheuld be distinctly addressed to: 


THE PUBLISHER, 
THE “ENGLISH MECHANIO,” 
EFFINGHAM HOUSE, ARUNDEL STREET, 
STRAND, LONDON, W.O. 


For Exchange. 


Broadhurst, Clarkson and Co., Manufacturing 
Opticians, Exchange or Buy Anything Optical.— 
Note address, 63, Farringdon Road, B.C.1. 

Clarkson’s, 338. High Hvlborn. Second-hand 
Optical Mart. Make, Buy, Sell, Exchange First-class 
Optical Instruments. 


For Sale. 


Reflecting Telescopes, Mirrors, Silvered by new 
method. More light and durapility.—G. Ca.vae, 
Manse, Walpole, Halesworth. 


Baker’s October Second-hand List contains 
approximately 3,000 Optical, Scientific, and Photo- 
graphic Instruments.—244, High Holborn, London. 


64-page Book About Herbs and how to use 
them, 2d. Send for one.—TRIMNELL, The Herbalist, 
Bichmond Road, Cardiff. 


Milling Attachments, with Vices for Lathes.— 
Tus WHSELRK MANUFACTURING OO., LTD., Trench Cross 
ing, Wellington, Salop. 


Home Radio! How,to Make and Use it. 25,000 
copies sold. 48., post free, on approval.—Below. 


Books Bought. Best prices given.—Foyias, The 
Booksellers, 121, Charing Cross Road, London. 


Yonised Tablets supply the blood with those 
elements the body needs, increasing vitality, func- 
tinnal activity, powers of concentration, mental 
clarity, physical fitness, and immunity from disease. 


Adenoids and Polypus cured by natural means; 
operations unnecessary. Tonsils gaved intact, thus 
avoiding a lifelong handicap. 


Ionised Tablets, 8s. 6d., 6s. 6d., 128. 6d. Seng 
full detaiis of ailment.—Tus LABORATORY, 62, New 
port Street, Bolton. 


Mineral Specimens, British and Forelgn, all 
kinds and prices. Send stamp for free catalogue.— 
Address below 


Geological Specimens, Rocks and Fossils, all 
prices.—RIcCHARDS’ SHOW Rooms, 48, Sydney Street, 
Falham Road, London. 


Brilliant Radium Micro. Slide, 2s. 6d., post 


free.—CLARKS and Paak, 28, Thavies Inn, Holborn 
Circus, E.C.1. 


SOZOL 


THE PERFECT RUST PREVENTATIVE, 


Preserves the surface of all metals, also 
wood or leather. 

Deposits a tHin transparent film, which 
insures perfect protection against 
atmosphere, sea-water, acid fumes, etc. 
Polished metals as bright after years as 
on the day they were dipped orcovered. 


SOZOL LIMITED, 20, Copthall Avenue. 
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Overseas Readers interested in Press Balin 
any material should write for descriptive pamphle 
of HINDLE’S PATENT ELECTRIC BALING PRBSSES, Union. 
Engineering Works, Haslingden, Lancs. 


Money Hasily Earned by selling rubber stamps. 
—Free particulars from RICHFORDS, Ltd., Snow Bill, 
Londen, E.C.1. f 


Dynamos, real first-class machines, 40 watts out- 
put, as supplied to Stuart Turner, price 65s. Repaire- 
to all kinds of Electrical and Scientific Apparatus. 
Special appafatus made to order.—BOTTONE and Co.,. 
Wallington. Surrey. ` 


Have You Read “The Microscope”? The 
Practical Book for Amateurs.—5s. 9d., post free, 
from Dowpy, Dovercourt. 


Special Microscopical Slide.— Radium. Per- 
petually giving off numerous flashes of light. Post 
free, 2s. 3d. Two slides, 4s. 3d.—DARLASTON, 31, 
Freer Road,. Birchfield, Birmingham. 


Watch, Clook, and Instrument Makers’ Pro- 
CISION LATHES, 1§-in. centres, 7}-in. bed, £6 10a., with 
accessories, List 2d. Castings supplied. Small, accu- 
tate metal work of all decription ¢ quoted for.— 
INWARDS, Acacia Works, Douglas Road, Wood Green. 


f H,P. Petrol-motor Castings, cylinder bored, 
9s. 9d. List, stamp.—LitTLEOVER MOTORS, Derby. 


£3 Weekly.—Genuine Home Employment, either 
sex.—Particulars, addressed envelope, INDUSTRY, 
59n, Morecambe Street. London, S.E.17.. 


Soiertifioc Appliances.—ll and 2, Sicidan. 
Avenue, London, W.0.1, for Electrical, Magnetic, Op 
tical, and Static Materials 


Lenses, Prisths, Magnifiers, Condensers, and 
Optical Sundries, Thermometers, and Drawing In- 
etrumente.—As above. 


Morse Keys and High-Note Buzzers. Our 
famous Signalling Box for Learners.—As above. 


Galvanometers, Rheostats, new and second-hand 
instruments, Wimshurst machines. l 


Bzperimental Materials and odd parts for every 
one. Fifty years’ experience. Write for information. 
Our special new illustrated catalogue, 6d., post free.. 
Scientific Appilances.—As above. 


Engineering Work.—D. J. Smith and Co., Ltd., 
Compton Worke, Wickford, Essex, carry out all 
classes of Engineering Work. Motor Spare Parte 
and Repairs a speciality. 


Telescope Testimonials! *" Re 9-in, Finder. It 
has been declared by several of my astronomical 
friends to be the finest 2-in. o.g. they have ever 
seen. The 3-in. 0.g. you supplied me with some 
years since has given every satisfaction, and has 
been in constant use ever since,—H. E. C., Bedford- 
Birer Jan. 5, 1928. To BROADHURST, CLARKSON, and 


Telescope Testimonials!! (Continued.) ‘‘ Many 
thanks for prompt despatch of telescope. It is.a 
eplendid piece of workmanship and wonderful value 
for the money.—A. G. M. Fleming, Esq., B.A. 
Get a 3-in. Standard Telescope to-day. Complete, 
£5 108.—BROADHURST, CLARKSON, and Co., the Tele- 
scope Experts, 63, Farringdon Road, London, E.C.1. 


Microscope Slides.—12 Micro. Photos, 10s.; 32 
Insect Parts, 5s. 6d. Many others.—BROADHURST, 
CLARKSON and Co., E.C.1. 


Newtonian Reflecting Telescopes. — 8}-in., 
£75 10s.; 64-in., £25 10s.; 5}-in., £15 lis. These 
Telescopes are dead perfect, and every part is con- 
structed at our workshops. We will not supply the 
trade; they charge you double. Deal direct with 
us and save,middle profits —IRVING. . 


Newtonian Mirrors Refigured.—Send us your 
Mirrors; we will make them perfect, or money re- 
turned. 35 years’ experience.—IRVING. ' 


Standard BEByepieces.—Low powers, 12s. 6d. : 
high powers, 16s. 6d. Lenses hand ground. Any 


eyepiece sent on approval.—iIRVING, 135, High Street, 
Teddington. l 


Wireless.—4,000 ohm ‘Phones, 22s. 6d.; Vanes, 
ls. Id. doz. pairs; Terminals. 1s. doz. Everything. 
Low prices. Post extra.—-DEEPEES, 22, Gunton Street, 
Regent Street, W.1. : 


Soap-making.—Huge profits. 30 Valuable Foc- 
mulas, 1s.—LONGDEN, Specialist, 69, Higher Temple 
Strect, C.-on-M., Manchester. 


The Drayson Problem: An Astronomical Sur- 
vey of the Whole Question in the Form of a Re ly 
to the Article in the Journal of the B.A.A,, entitled. 
“The Draysonian Fallacy.” A Barrister writes :— 
“A more clearly expressed exposition of an intri- 
cate matter 1 have never read.""—W. POLLARD and’ 
Co., Exeter. Price 1s. 6d., post free. 


Microscopical Slides.—List and sample free. 
Card Cabinets for 108, 3s. 6d. A few filled with: 
interesting slides, 35s. and 42s. My selection. Large 
range Unmounted Objects, list—Grax, 40, Grange- 
Road, Lewes. 


Microscope Bargains.—Leitz Student's Micro- 
Scope, £3 15s.; Baker Research, £7 15s.; Spencer 
1/12th Oil-immersion Objective, £4 88.; Swift ith, 
£2; ith, N.A. .74, 30s.; Abbe Condenser and Iris, 
288.; Triple Nosepiece, 17s. 6d.: Polariscope, 28s. 
Telescope list now ready. Write or wire pow.— 
MACKETT, Manufacturing Optician, Tunbridge Wells: 


The “ Hamiiton’’ Light Car.—An ideal two- 
seat small car at a moderate price; easy to drive: 
economical to run; fifty miles to the gallon; tax 
£9; smart appearance; complete and ready for ser- 
vice, £160.—Apply for booklet to the makers, D. J. 
aoe AND “Co., LtD., Compton Works, Wickford, 

85eX. 
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i-pl. Folding Pocket Camera, rack rising and 
falling front, cross front, focussing adjustment, 
hooded focussing screen, reversing view finder, 
also direct finder, anastigmat lens f/6.8, Ibso 
sector adjustable speed shutter, 1 sec. to 1-100th 
and time, 3 slides and case; 62s. 6d.; a bargain. 

Koristka Greenough Binocular Microscope, 
inclinable stand, rack and pinion focuss‘ng, 
interocular adjustment, arm rests, large stage, 
4 pair eyepieces, objectives, 44 mm., 35 mm., 
27 mm., dry, and pair 25 mm. Plankton water 


immersion, all complete, in lock-up case; 
£28 10s. i 
Pr. 20x Huet Prism Binoculars, 50 mm. 0.g., 


wheel and eyepiece focussing, bending bar, table 
stand and leather case; £15. . 
~ gedraw Pocket Telescope, 1% in. o.g., black 
enamelled finish; 35s. l 

Photographic Plates.—3} x 2}, 9d. doz.; 5 x 4, 
5} x 3}, or 5} x 33, 1s. 10d. doz.; 4-pl., 2s. 6d. 
doz.; 1/1 pl., 4s. 8d. doz.; 10 x 8, 7s. 8d. doz. ; 
12 x 10, Us. 3d. doz.; 15 x 12, 19s. Gd. doz. 
Postage extra. All good plates. 

3-in. Astro Telescope, mounted on heavy claw 
table’ stand, ruck focussing, 1 astro and 1 ter- 
restrial eyepiece; complete in case, £10; in 
new condition. 

45 x 107 mm. Stereolette Stereoscopic Camera, 
rising front, rack focussing, Pair Aldis f/7.7 

«stigmat lenses, T.B. and I. shutter, 6 slides 
ù at-ense; £5 78. Gd. 

Pr. 12x Salex Stereo Prismatic Binoculars, 
central. screw and eyepiece focussing, bending 
bar complete, leather case, £5 12s. 6d.; in new 
conuition. l 

Goerz Box-form 6 ẹx 13 Cabinet Stereoscope, 
best achro lenses, rack focussing, to hold 12 
views, on endless chain; £2 lis. 

i-p! Tutor, double extension, rack focussing, 
rising and swing front, swing back, Aldis anas- 
tigmat, f/6, in Unicum shatter, adjustable 1 sec. 
to 1/100 sec. and time, also Aldis Trio Jens, 3 
double slides and case; £5 17s. 6d. : 

Negretti and Zambra Microscope, oil lamp, 


green slips; 15s. Gd. ; 
Watson’s Standard Micro. Oii Lamp, adjust- 

able in height, with condensing lens, on adjust- 

able arm, condition equal to new; 31s. 6d. 


*Phone, 
CITY 6981. 


adjustable height, on solid stand, with blue and, 


meter, up to 6 volts, 8s. Gd. 

Zeiss Microscope, upright model, slip tube and 
micrometer screw focussing, wheel diaphragm, 
2 eyepieces, objectives 2-3 and 1-6, complete in 
mahogany case) £5.; : 

Koristka Microscope, jnclinable stand on 
heavy foot rack coarse and side micrometer 
screw forussing, substage Abbé and spiral 


nosepiece, objectives. 1”, 7, and 34; 4 eyepiezes, 
No. 2, v, 4, and 5, all complete in case; £16 lis. 

Pr. 9 Goerz Prismatic Binocular, screw 
focussing, ‘inferocular adjustment for width 
between eyes, and leather case; £4 7s. 6d. 

35 x 23 Watch Pocket Carbine roll film 
camera, rising front. Aldis Uno f/7.7 anastig- 
mat: Jens, in Lukos IJ. speeded shutter, in new 
condition; £3 12s. Gd. l 


ANY ARTICLE 
SENT ON FIVE 
DAYS’ APPROVAL 
AGAINST DEPOSIT 


1/1 Pl. Thornton Pickard Triple Extension 
CAMERA, rising and cross front, swing and re- 
versing back. compound rack focussing, triple 
extension, and 1 book-form slide, suitable for 
micro-photography; £5 5s. 

Special Research Microscope, on heavy horse- 
shoe foot, inclinable to any angle, fixing with 
clamping lever, 45mm. diameter tube, draw- 
tube graduated in imm., diagonal rack coarse 
znd side micrometer screw fine focussing adjust- 
ment, revolving centring stage by 2 milled-headed 
screws, dustproof quadruple nosepiece, rack 
and pinion focussing substage, swing-out sub- 
stage with iris diaphragm, rack movement for 
centring of iris, Abbé condenser, n.a. 1.40, -3 
eyepieces, no objectives, complete with lock-up 
case; £19 19s. ' 


, Ampometer, up to 20 amperes, $s. 6d.; volt- 


ENGLISH MECHANIG: AND WORLD OF SCIENCE: No. 3016. _ 


focussing. second iris at stage, dustproof triple 
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City Sale & Exchange 


rere cents 


}-pl. Lancaster’s Brats-bound Special Instan. 
GRAPH STAND CAMERA, double extension, revers 
ing and swing back, rising front, solid base, 
Wray R.R. lens, 1 slide; 28s. Gd. 


4-draw ‘Portable Telescope, morocco-covered 
ody. brass tubes, 2-in. o.g, sunshade, complete 
slings; £3 12s: Gd. 

1-15-In. Semi-Apo. Oi! Immersion, N.A. 1.30 
micro. objective; £7 18s. 6d.; in new condition. 


Micro Sundriles.—Continental standard eye- 
Pieces, Nos. 2, 8. 4, 78. 6d. each; compensating 
eyepieces, R.M-.S., Nos. í and 8, 19s. 6d.; com- 
pensating eyepieces, R.M.S., 12x, £1 Lia. fd; 
compensating eyepieces, R.M.S., 18x, £1 &s. 6d.; 
bullseye condenser; 1}-in. dia., on ball and 
socket stand, £1 3s. 6d,; white metal double 
dustproof nosepiece, £1 ls.; Abbé condenser, 
with iris, to fit into standard substage, 
£1 12s. 6d.; Leitz reflecting condenser, B pat 
tern (dark ground illuminator), for fitting on 
to stage, complete in case, £3; slide-mounting 
table, 7s. Gd.; hand microtome, after Catheart, 
incomplete, 7s. 6d.; Ross achromatic condenser, 
with revolving. stops, R.M.S. standard, 15s. 6d. 


5 x 4 Stereoscopic Co. Twin Lens Reflex 
CAMERA, rack focussing, rising front, full-size 
view-finder, pr. 6-in planastigmat lenses, f;8.§, 
Ensign Sector shutter, adjustable speeds, 1 sec. 
to 1-100th and-time, 3 double book-slides, and 
leather case; €5 10s. 

Pr. 6 Gundlach Prismatic Binoculars, bend- 
ing bar, central screw and eyepiece focussing, 
complete solid leather case; £3 18s. 6d.; a light 
and compact glass. 

3; x 6 cms. Vest Pocket Salex Focal-Plane 
CAMERA, rigid front, direct view finder. Salex 
//5.5 anastig. lens, iris, focussing adjustment to 
3 ft., adjustable speed focal-plane shutter to 
oe sec.. 6 slides and film pack adapter; 

5 5s. ' i 

Beck Popular Microscope, on heavy foot, in- 
clinable, rack coarse and micrometer screw fine 
focussing, revolving and centring stage, 2 eye- 
pieces, objectives 1-4, 1-6, 2-3 Leitz; and 1-5 Ross, 
substage, Abbé and iris, spot lens, analyser 
and polariser, all complete in mahogany case; 


WIRES: ‘* FILMS, 
FLEET, LONDON.” 


Beck’s Student’s Microscope, horseshoe foot, 


2.in. and 2-in. eyepiece, double nosepiece, in case, 
£8 16ds. , 

“H” Bdinburgh Student’s Microscope, ?-in., 
l-in., and 1/12-in., 2 eyepieces, Abbe illuminator, 
triple nosepiece, in case, £34. 


Lists of New and Second-hand Instruments 
sent post free on request.—W. WATSON and SONS, 
Ltd., 313, High Holborn, London, W.C.1. 


Zeiss Apochromats, post-war, practically new, 
-4 mm. N.A. .95 and 1.5 mm. N.A. 1.30, £9 and £20. 
No dealers.—Below. 


N. and G. Sybil i-pl., Tessar f/4.5, six plate- 
zolders, in pocket case, F.P.A., roll holder, velvet- 
ined cases, perfect condition ;, bargain, 26 guineas. 
No dealers.—‘ OPTIO,” ENGLISH MECHANIC Office, J, 
Arundel Street, Strand, W.C.2. 


Browning Table Spectroscope, with original 
Rutherfurd grating on glass, rack telescope, etc., 
£11 10s.; Diffraction Replica, 15s.—Below. 


Watson's ‘‘ Research’ Microscope, as new, 
mechanical stage, rack substage, 3, 3, 1/12 oil, 2 
oculars, nosepiece, Abbe, cabinet, £40.—Below. 


Voigtlander Student’s Medical Microscope, 
spiral substage, Abbe, 2, % ocular, nosepiece, 
cabinet, £10 10s.; Beck’s ‘‘ London" model, 2-in., 
1.-in, ocular, nosepiece, iris, £9 108s.—BROWNING, 37, 
Southampton Street, Strand, W.C.2. 


Glass Optical Flats, 1 pair 8-in. square, in ex- 
cellent condition, second-hand, £1.—Below. 


Astro. Object-glass, by Watson, 3-in. diameter, 
selected quality, 42-in. focus, In cell, second-hand, 
£1 158.—Below. 


Prism Binocular, by Watson, Sunica x6 mag- 
nification, eyepiece focussing, in case, second-hand, 
£4.—Beloy. 


Astro. Telescope, by Watson, 3-in. “ Century,” 
tall tripod stand, case, 6 eyepieces, first quality 
object-glass, second-hand, £25.—Below. 


Thermograph, by Watson, copper Simplex pat- 
tern, range 0-120 F., in good condition, second-hand, 
£5.—Below. 

Catalogues of New and Second-hand Instru- 
MENTS post free on application to W. WATSON and 
sons, Ltd., 313, High Holborn, W.C.1. 


The Ardwick Engineering Co., Yacht, Launch. 
and Small. ec Marine Engine Builders. Designs 
4a.—Bennett Street, Ardwick, Manchester. 


Littleover Foundry Co., Derby—TIron, Steel, 
Bronze, Brass Castings. Very best. Send patterns. 


Profitable Firelighter-making Machines, 708.: 


Dae Bundlers, 95s.—H1ut and HERBERT, Leices- 


+ 


Books for Sale.—Prices include postage or car- 
riage. “The Development of Birmingham,” by Wil. 
liam Haywood, F.R.1.B.A., first edition, 7s. 6d. ‘‘ The 
t Presto’ Shift of Hours Worked Calculating Card," 
ls. ‘SItalian Sea Power,” by Archibald Hurd, 1s. 
“ Aenoplane Construction,’. by Sydney Gamme, 5s. 
“Inhabited House Duty and the Laws Thereon,” 
by W. E. Snelling, 10s. ‘‘The Origin of the Forms 
of the Earth and Planets,” in French, by M. Emile 
Belot, 10s. ‘‘ The Law of Checkweighing,”’ by J. H. 
Cockburn, 5s. ‘‘ Factory Management Wastes,” by 
James F. Whiteford, 58s. “The Housing Problem: 
Its Growth, Legislation, and Procedure,” by John J. 
Clark, M.A., F.S.S., 15s. ‘‘ Aviation,” by Benjamin 
M. Carmina, 6s. “ Domestic Architecture in Aus- 
tralia,” with 47 plates. 10s. ‘’ Electrical anti Other 
Engineering Contracts,” by W. 8 Kennedy, LL.B.. 
Barrister-at-Law, 5s. ‘‘ Metals in Aincraft Construc- 
tion,” by Wilfred Hanby, 3s. “ Man and His 
Buildings,” by T. S. Atlee, A.R.I.B.A., a plea for 
the reviva] of the Guild Spirit of the past, 3s. 6d 
“ Air Screws in Theory and Experiment,” by A 
Fage, £1. ‘British Standard Forms of Notched 
Bar Test Pieces,” Is. ‘“ Model Aeroplaning,” by 
V. E. Johnson, 10s. ‘‘The Science of Ven ion 
and Open-air Treatment,” 295 pp., 3s. ‘‘ Examples 
of Ancient Scottish Architecture, 18 large plates 
of Scottish towers, etc., with full descriptions, 
Parts 1 to 4, with 72 plates, £1. “ Hyper-Acous- 
tics,” by J. M. Dyr , 38s. ‘Stella Maitland; or, 
Love and the Stars,” by Mrs. H. Periam Hawkins, 
6s. “The Age of Power,” by J. Riley, 38. “A 
History of French Architecture from 1661 to 1674,” 
by Sir Reginald Blomfield, R.A.; 2 vols., 200 -plates, 
£3 38. “The Hygiene of Town Planning and Vege 
tation,” 2s. ‘*‘ Heredity in the Light of Recent 
Research,” by the late L. Doncaster, D.Sc., F.R.S.. 
8s. “Farm Buildings and Building Construction in 
South Africa.” second edition, by W. S. H. Cleg- 
horne, 15s., 350 pp. and over 250 illustrations. ‘‘ A 
First Book of Chemistry,” by A. Coulthard, 3s. 
Renaissance of Roman Architecture,” 


Annealed Copper Wire for Electrical Apparatus,” 18. 
“The Elements of Astronomy,” by D. N. Malik. 
10s. Supplement to Fenton’s ‘‘ Notes on Qualitative 
Analysis,” 2s. 6d. “Coal Tar Colours for the 
Decorative Industries," by A. Clarke, 4s. 6d. ‘* Tex- 
tiles,’ by A. F. Barker, M.Sec., new edition. 10a. 
“A Little Book on Water Supply.” by William 

“The Electric Age.” by A. G. 
“ Empire Forestry and All About 
it,” “Capstan and. Automatic Lathes,” 
by Philip Gates, 2s. * Turner's Metal Plate 
Workers’ Workshop Companion,” ‘280 pp. and 270 
iNustrations, 6s. “The Teaching of General 
Science,” hy W. L. Eikenbury, 2s. 6d. “The Smoke. 
less City,” by E. D. Simon and Marion Fitzgerald, 
1s. *'Tlustrations and Notes on Four Early Draw- 
ings hy Turner,” 4s. ‘‘ Water Power of the British 
Empire,” by Sir Dugald Clerk. 3s. Part 2 of Vol. X 
of “The Tournal of Roman Studies,” 5s. ‘ How to 
Form a Company,” 15th edition, by H. W. Jordan, 
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ts. 6d. “Oils, Palnts, and Varnishes,” by a s 


Truelove, 2s. “The Racing. Eight,” by ` : 
Coventry, 2s. ‘‘ Clements and Artificial Stone,” by 
J. Watson. ‘Spiritism, the Hidden Secret in 
Linstein’s Theory of Relativity,’ by Clara ŒE. 
Speight-Humberstone, 58. ‘‘Hand Turning Maile 
Easy,” 1s. ‘“‘ Violin Making and Repairing,’ 1s 
**Pitman’s Radio Year-Book for 19023,” ls. 6d. 
*‘Horner’s Easy Astronomy,” 68—STRAND NEWS- 
PAPER CO., 1, Arundel Street, Strand, W.C.2. 

“ Aeroplaries in Gusts,” by S. L. Walkden, 5s. 
“ Seasonable Trades and Unemployment,” &s. ,* A 
Living Wage,” Phihp Snowden, M.P., ls. 
“ British Standard Specifications for Wall Plugs 
and Sockets,” 2s. 6d. “Handy Insurance Ast and 
Wages Calculator,” 1s. “Tbe Principles of Urban 
Traffic,” by H. W. D. Stone, 6s. “ New of 
the Russian Directory,” over 600 pages, 4. ‘* Tem- 
porary and Semi-Permanent Supplies,” by Major 
V. P. Smith, 28. 6d. “The Diary of a Free Kinder. 
garten,” Ss. 6d. ‘Life of Nicholas Stone,” the 
sculptor, with many fine illustrations of his work, 
ny “ Training tor AAS ET a oun 

*Aérodynamique Pratique,” by A. Courquin an 
G. Serre, 5s. *“ Practical Aeroplane Oonstruction,” 
‘Second Interim Report of 


on the Deterioration of Structures in Sea Water,” 
2s. ‘“‘Transactions of the Society of Engineere for 
1020,” 3s. ‘‘ Engineering as a Career,” 9d. “ Fer- 
mat’s Last Theorem,” by L. J. Mordell, 4s. 
rowth on Diamords,” by J. R. Sutton, $8. 
owe’s English-French and French-English Motor 
a tie ope Rare fi Sone 
cival, 3s. “The Cycle In ry,” | . Ge 
%. 6d. “ Nature Lessons With “AT Als Te. “pte 
Economics of Everyday Life,” Part Ii.. by Sir 
Henry Penson, 3s. Vols. XIII., XIV., XV., and 
XVI. of the “Perth (Western Australia) Astro- 
graphic Catalogue,” 10s. ‘‘The Periods in Internal 
Decoration,” by Herbert Jeans, 4s. “Town Theory 
‘nd Practice,” with illustrations by leading town- 
planning ex , 88. 6d. “ Wall Paper: Its Origin, 
Development, and Manufacture.” by G. W. Ward, 
2s. 6d. ‘Bast Acton Manor House,” a fully illus- 
trated history of that historic old manor house, 
now destroyed, 7s. 6d. ‘‘The Ancient Buildings of 
Folkestone,” 2s. 6d. “Potash.” by 8. J. Johnston, 
new edition, 4s. ‘‘The Manufacture of Portland 
Cement.” by Arthur C. Davis, 3rd edition, 400 pages, 
16s. “Basic Slags and Rock Phosphates,” by Geo. 
Scott Robertson, 78. 6d. ‘‘ The Mysteries of Hyp- 
nosis,” by Georges du Dubour, English translation. 
“ Martin Luther,” by R. B: Ince, 2s. 


5s. ‘ Joannes 
Raptista the Alchemist.” 2s. “Saint Martin, the 
French Mystic,” 2s. "Mechanical World Year- 


Book and Diary,” 850 pp., 1s. 6d.—STRAND NEWS- 
PAPPR CO., 1, Arundel Street, Strand, W.C.2 


* Hours and Wages Caloulator” at Farthing 
Rates, from 2d. to 119d. per Hour, 1s. “ Smoke 
Abatement.” by H. Hamilton, 4s. “The Kisg's 
Fishing.” done into \veree, by Charles Mercier. 1s. 
‘OThe Vandalisme of Peace.” Is. “New Methods of 
Adjusting International Disputes of the Future,” 
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